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PREPARATION / PRECAUTION

Special Service Tools

Tool number

{Kent-Moore No.) Description
Tool name
Gl
EG11160000 Measuring engine speed
« — )
Adapter harness Wil
D KV109D0010 Measuring ignition timing
(J-36777-1)
Ignition timing adapter LG
coil
@ (J39387)

Adapter harness

FE

Supplemental Restraint System “AlIR BAG” CL

The Supplemental Restraint System ““Air Bag™ helps to reduce

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

The Supplemental Restraint System consists of an air bag

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

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

Information necessary to service the system safely is included

in the BF section of this Service Manual.

WARNING: FE

a. To avoid rendering the SAS 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- R#
rized NISSAN dealer,

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

c. All SRS electrical wiring harnesses and connectors are _
covered with yellow outer insulation . Do not use electrical ST
lest equipment on any circuit related to the SRS *Air Bag”'.

(0

BL
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PREPARATION / PRECAUTION

ECM WIRELESS EQUIPMENT
® Do not disassemble ECM (ECCS ® When installing C.B. ham radio or a
control module). mobile phone, be sure to cbserve the
® Do not turn diagnosis test mode following as it may adversely affect
selector forcibly. efectronic control systems depending on
# [f a battery terminal is disconnected, its installation location.
the memory will return to ECM value. 1) Keep the antenna as far as possible away
BATTERY The ECM will now start to self-control fram the ECM.
® Always use a 12 volt battery as power at its initial value. Engine operation can 2) Keep the antenna feeder line more than
source. vary slightly when the terminal Is 20 cm (7.9 in) away frem the hamess of
® Do not attempt 1o disconnect battery disconnected. However, this is not an electronic controls.
cables while engine is running. indication of a problem. D¢ not replace Do not let them run parallel for a iong
parts because cf a slight variation, distance.
3) Adjust the antenna and feeder line so that

the standing-wave ratic can be kept
smaller.
Be sure to ground the radio to vehicle

INJECTOR
® Do not disconnect injecter harness
connectors with engine running.
® Do not apply battery power directly to

injectors.

ECCS PARTS HANDLING

® Handle mass air flow sensor carefully to
avoid damage.

® Do not disassemble mass air flow sensor.

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

® Do not disassemble JACV-AAC valve.

® Even a slight [eak in the air intake system

can cause serious problems. FUEL PUMP
@ Do not shock or jar the crankshaft & Do not operate fuel pump when there is
position sensor, WHEN STARTING ne fuel in lines.
¢ Do not depress accelerator pedal when ® Tighten fuel hose clamps te the specified
starting. torque.
® Immediately after starting, do not rev up
engine unnecessarily. ECM HARNESS HANDLING
@ Do not rev up engine just prior to @ Securely connect ECM harness
shutdown, connectors.

A poor connection can cause an
extremely high (surge) voltage to
develop in coil and condenser, thus
rasulting in damage to Cs.

® Keep ECM harpess at feast 10 cm (3.9
in) away from adjacent harnesses, o
prevent an ECM system malfunction
due to external noise, degraded
aperation of ICs, ete.

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

ground cable.

MEF220D

EF & EC-4
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

@il

S

FE

€L
Electrical fuet pump ™ " BT
{In-tank type)

merzzin| AT

View from A

FA
EGRC-BPT valve EGRC-solenoid valve
EGR valve

Power valve actuator FA

BR

ST

BF

Power valve control solencid Ui

vatve R4

/ EGR
temperature sensor EL
fox
Oil pressure switch \_
Knock sensor
Oil filter
SEF442N
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Fuel filter

Power valve actuater

Power steering
oil pressure switch

Surge tank

One-way valve

Distributor with
camshaft position
sensor

Power transistor

Dual throttie body

IACV-AAC valve

Throttle position sensor &
(Step motor type)

closed throttle pesition switch

TCuouling fan control

Mass air flow
sensor

Fusible link &

ECCS relay

EGRC-BPT valve

relay-1, -2 and -3

(oo mpnﬁ
| !Q o
AR
A V%
cngine compartmnt .
/

EF & EC-6
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VG30E

ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

System Chart

)4

Mass air flow sensor

h 4

Engine coolant temperature
sensor

Heated oxygen sensor

\d

Y

Ignition switch

hd

Clased throttle position
switch

hd

Throttle position sensor

Y

Inhibitor switch

hd

Air conditioner switch

¥y

Knock sensor

Battery voltage

¥

hd

EGR temperature sensor

Power steering oil pressure
switch

Y

Y

Vehicle speed sensor

Y

ECM
(ECCS
control
module)}

Fuel injection &
mixture ratio control

d

Electronic igniftion system

Y

Injectors

Idle air control system

Power transisior

EGR control

FACV-AAC valve
(Step motor type)

Power valve control

Y

Y

EGRC-solenoid valve

Fuel pump control

Y

Power valve control sole-
noid valve

Fuel pump

tor & on-board diagnostic
system

Heated oxygen sensor moni-

b4

Acceleration cul control

Y

Inspection jamps
{On the ECM)

Cooling fan controt

Y

Air conditioner relay

EF & EC-8

Cooling fan control relay
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Te port (@} Ta port 43
™, \ -Water hose for air cut valve
W To port & N
To port & ‘ ~
AN
o k
To port 4 \\\
~ ¥

To port ~wy

R
) =

S
\\ & To port @
\ EGRC-solenoid valve
(Brown)

To port Power valve control-

solenoid valve e,
{Green} Port @ ~ To port @)

EGRC-BPT valve

\,q\ S ' ;\pm,@
/&
UL

S R
) ) @

~ Port & P
!
}
Port @@

Port (i} Power valve actuator Port Water hose for throttle body
Port (3} Heater hose Port @ EGRC-BPT valve
Port (3 One-way valve Port @ Throttle body vacuum port
Port (8 Surge tank Port {9 Intake manifold vacuum port
Part 5y Air cut valve Port (2 Throttle body vacuum port
Port () Canister purge port Port 3 Air cut valve

Port (7) Canister control vacuum port

EF & EC-9
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VG30E

ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC220B

Sealed cover-
Rotor head

diode

Photo diods

Wave
farming circuit Rotar plate

SEFG138

120° signal slit for No, 1 cylinder

1° signa slit

120° signal slit
SEFG14B

SEC221R

Engine Control Module (ECM)-ECCS Control
Module

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

Camshaft Position Sensor (CMPS)

The camshalt position sensor is a basic component of the entire
ECCS. It monitors engine speed and piston position, and sends
signals to the ECM to centrol 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 6
slits for 120° signal. Light Emitting Diodes (LED) and phota
dicdes 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 diode from the LED. This generates
rough-shaped pulses which are converted into on-off pulses by
the wave-farming 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 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 placed in
the stream of the intake air.

When intake air flows into the intake manifold through a route
around the hot film, the heat generated from the hot film is
taken away by the air. The amount of heat 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 to supply the hot film with more
electric current in order to maintain the temperature of the hot
film. The ECM knows the air flow by means of the electric
change.

EF & EC-11
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

sensor harness )E
conneciar

AM\\ Engine coolant
temperature
S
~

Upper intake]’,
= manifold collector

) 7K
=S ?ﬁgﬂ-é:’//// /

SEF446N

Connector for
thrott'e position
sensor

Connector for
hard closed throttie
position switch

Engine Coolant Temperature Sensor (ECTS)

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

The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decreases in response o the temperature rise.

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

The throttle position sensor responds to the accelerator pedai
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 vaive is determined by the ECM
receiving the signal from the throttle position sensor. This sys-

MEF2280D X o . ! . i
tem is called “soft closed throttle position switch”. This one
controls engine operation such as fuel cut. On the other hand,
“hard closed throttle positicon switch™, which is built in the throt-
tle position sensor unit, is used not for engine control but for
on-board diagnostic system.

Nat used .
(Wide open = = Supply voltage:
throttle position '? 5V {Applied between terminal No. 4 and G)
0 -=-swiich) 260 |
§ 5 Hard closed ﬂl Cutput voltage between
} throttle position 2 terminal No. 4 and 5— |
B o3) switch =
1 £
Thratite E 4.0
5/ position L
, ) sensor 5
z
M0 5 20] ’
(%
o
a £
2 AR

m=7 Wi,

ER 5 90 135
Throttle valve opening angle (deg)
MEF222D

EF & EC-12
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Nozzle

Terminal Fuel Ini ector

SEF596K

Pressure Regulator

The pressure regulator maintains the fuel pressure at 299.1 kPa 10
(3.05 kg/cm?, 43.4 psi). Since the injected fuel amount depends
on injection pulse duration, it is hecessary to maintain the pres-
sure at the above value.

The fuel injector is a small, elaborate solenoid valve. As the
ECM sends injection signals to the injector, the coil in the injec-
for pulls the needle valve back and fuel is released into the
intake manifold through the nozzle. The injected fuel is con- @l
trolled by the ECM in terms of injection pulse duration. This
type allows fuel to be supplied from top of injector.

A&

EM

FIE
SEC2238 CL
Heated Oxygen Sensor (HO2S)
Louver The heated oxygen sensor, located in the exhaust manifoid, T
Sensor stement (Titania) monitors the oxygen level in the exhaust gas.
lead terminals This sensor is made of ceramic titania, the electric resistance
: of which drastically changes at the ideal air-fuel ratio. AT
41 = . ; .
{ e The ECM supplies the sensor with approximately 1V and then
\ measures the output voltage depending on its resistance. o
Holder Glass seal i
Rubber
seal
SEF716D T
2 s BA
g L
s k| ST
8 S
o 5
£ :
2 , , 3, — BE
Rich =— Ideal ratic — Lean R Commaraties rasiatince  Pich =— Ideal ratio - Lean
Mixiure ratio (equipped in the EGM) Mixture ratio
mes2aon | [HA
Fuel Pump
The fuel pump with a fuel damper is an in-tank type, that is the EL
pump and damper are located in the fuel tank.
3%
SEG224B
193

EF & EC-13



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Power
transistor

SEC225B

ECM
output
signal

IS
&

To intake Z‘«."al\re &
manifold From air cleaner
Coil
MEF231D
ECM
terminal e VAINVE ODEN memipe.

e \falve closed ™=
#a (12V) OFF
“ “” ll” {OV) ON
1 1 ! t
#5 i
: P
414 — :
Uy
#15 "——il H |——‘I I-I: I—‘
' MEF2320)

No.

SEC228B{ -

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 coil is a small, molded type.

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

The IACV-AAC valve is operated by a step motor for centralized
control of auxiliary air supply. This motor has four winding
phases and is actuated by the cutput pulse signal of ECM which
turns ON and QOFF two windings each in sequence. Each time
the IACV-AAG valve opens or closes to change the auxiliary air
quantity, an ON pulse is issued. When no change in the auxil-
iary air quantity is needed, the valve remains at a certain
opening, hence no pulse signal output is issued.

Air Cut Valve

The air cut valve closes gradually as the cooling water temper-
ature rises. This valve restricts the auxiliary air flow after the
engine has warmed up and limits the maximum air flow even
when there is trouble in the IACV-AAC valve, so that engine
overrunning can be avoided.

CAUTION:

Do not forcibly push valve as this may cause damage.

EF & EC-14
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

7

SEF441N

Power Steering Oil 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 toc the ECM. The ECM then sends
the idle-up signal to the |ACV-AAC valve.

Safety Relay

The safety relay prevents electrical damage to the ECM and
injectors when battery terminals are connected in reverse. The
safety relay is built into the fuel pump control circuit.

Luggage compartment
/%/ SEC249BA
Vehicle Speed Sensor (VSS)
Magnetic line tThheeEvgaucle speed sensor provides a vehicle speed signal to
~ # Reed Reed ) . . . -
s N S:,iemh s N sv?,ie{ch The speed sensor consists of a reed switch, which is installed
—~NES§:‘/ \_____J‘SN‘ in the speedometer unit and transforms vehicle speed into a
N ST ™ Magretic pulse signal.
) ! | line
L] Y /
Field plate Field plate
SEF524B
Reed plate Weight 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 out-
. ] put.
Piezoelectric
element
SEF6268

EF & EC-15
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF632B

To EGR ] = Y S o
ahe
Alr
filter

Exhaust pressure

--£~.-r.".';':"~—-—-...;;ifllllllllli...-;.-uu

Vacuum signal source

/7

Diaphragm

MEF867C

SECZ31B

SEC230B

LPower valve actuator
\'.‘-(—'/

SEC244B

Exhaust Gas Recirculation (EGR) Valve

The EGR valve controis the quantity of exhaust gas to be led to
the intake manifold through wvertical 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 te activate the

- diaphragm, controtling 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.

EGR Controi (EGRC)-Solenoid Valve

The EGR system is controlled only by the ECM. At both low- and
high-speed revolutions of engine, the sclenoid valve turns on
and accordingly the EGR valve cuts the exhaust gas leading to
the intake manifold.

Power Valve Control Solenoid Valve

The power valve control sclenoid valve cuts the intake manifold
vacuum signal for power valve control. It responds to the
ON/OFF signal from the ECM. When the solenoid is off, the
vacuum signal from the intake manifold is cut. When the ECM
sends an ON signal the coil pulls the plunger downward and
feeds the vacuum signal to the power valve actuator,

Power Valve

The power valve is used to change over the suction passage of
the power valve controt system. It is set in the fully closed or
fully opened position by the power vaive actuator operated by
the vacuum stored in the surge tank. The vacuum in the surge
tank is controlled by the power valve control solenocid valve.

EF & EC-16
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF256A

Check connector for
ECCS checker box

MEF347E

SEFD72G

Fuel Filter

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

Check Connector for ECCS Checker Box

The check connector for ECCS checker box is located in the
instrument panel to the rear of the hood opener.

EGR Temperature Sensor

The EGR temperature sensor monitors 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 o the temperature rise.

o
P

EL
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI} System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Y

Amount of intake air

Mass air flow sensor

Engine coolant temperature

hd

Y

Engine coolant temperature sensor

Heated cxygen sensor

Density of oxygen in exhaust gas

Y

Closed throttle position switch

Throttle valve idle position {ECCS

ECM

Y

Injector

Y

e : Neutral position
Inhibitor switch

control
module)

¥

i Vehicle speed
Vehicle speed sensor

Y

. - Start signal
Ignition swich

\

Battery voltage

\d

Battery

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) Puring warm-up

2) When starting the engine

3) During acceleration

4) Hot-engine operation

< Fuel decrease >

1) During deceleration

EF & EC-18 198



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

losed loop
system

Injectio [s
Feedback signal IeShon puise

injection
Combustion Fuel injec

MEF233D

@ Simultaneous multiport fuel injection system

No, 1 cylinder—ﬂ n fl
No. 2 cylinder ] ]
No, 3 cylinder—-l-l I Ml
No. 4 cyrinderL n j
No. 5 cylinderjI rL n
No. & cylinder I I
|—1 engine cycle———|

® Sequential multiport fuel injection system

No. 1 cylinderJ—I_

No. 2 cylinder f1

No. 3 cylinder 1

No. 4 cylinder M

Na. 5 cylinder I

No. B cylinder |

l___._A 1 engine cycle ——I

MEF234D

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 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 will
be within the range of the stoichiometric air-fuel ratio.

This stage refers to the closed loop conirol 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

High-load, high-speed operation

Engine idling

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

6) Engine starting

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the heated oxygen sensor. This
feedback signal is then sent to the ECM to control the amount
of fuel injection to provide a basic mixture ratio as close to the
theoretical mixture ratio as possible. However, the basic mix-
ture ratio is not necessarily controlled as originally designed.
This is due to manufacturing 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 twe ratios.

aLem

FUEL INJECTION TIMING

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

In other words, pulse signais of the same width are simulta-
neously transmitted from the ECM to the six injectors two times
for each engine cycie.

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

When engine is starting, fuel is injected into all six cylinders
simultaneously twice a cycle.

FUEL SHUT-OFF

Fuel to each cylinder is cut off during deceleration or high-
speed operation.

EF & EC-18
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Electronic Ignition (El) System

Mass air flow sensor

Amount of intake air

A

Engine coofant temperature sensor

Engine coolant temperature

Y

Closed throttle position switch

Throttle valve idle position

Y

ECM
i Vehicle speed (ECCS Power
Vehlcle_i)féd _'senSAor > control ™ transistor
madule)

ignition switch

Start signal

b4

Knock sensor

Engine knocking

Y

Battery

Battery voltage

d

Neutral position switch

¥

‘é‘—#
z©
o
2

-

1.75

1.25

1.00

0.75

Injection pulse wigth

N

800

1,000 1,400 1,800 2,200
Engine speed (rpm) SEFEI0M

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-
tion of the engine.
The ignitioen timing data is stored in the ECM, in the form of the
map as shown.
The ECM detects information such as the injection pulse width
and camshaft position sensor signal which varies every
moment. Then respending to this infermation, ignition signals
are transmitted to the power transistor.

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

A "BTDC

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

EF & EC-20
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Electronic Ignition (El} System (Cont’d)

The retard system by knock sensor is designed However, if engine knocking occurs, the knock
only for emergencies. The basic ignition timing is sensor monitors the condition and the signal is
pre-programmed within the anti-knocking zone, transmitted to the ECM. After receiving it, the
even if recommended fuel is used under dry con- ECM retards the ignition timing to avoid the
ditions. Consequently, the retard system does not knocking condition. al

operate under normal driving conditions.

Idle Air Control (IAC) System

WA
INPUT/OUTPUT SIGNAL LINE
(=41
IACV-AAC valve Auxillary air flow volume
{Step motor control signal
type) L@

Neutral

position Neutral position/
Air conditioner | Inhibitor switch

Closed throttle “ON" signal Air conditioner
pesition switch Battery switch
voltage ~

Closed throttle | veltag . | Battery oL
position
- ECM

Engine coolant - Ignition switch
Engine coclant |temperaiure
temperature Bt _ M7
sensor Electrical load
Camshaf Engine speed switch

position sensor /S switch -
Vehicle speed | Vehicle speed Nl

senscl L
MEF235DA P4
SYSTEM DESCRIPTION B

This system automatically controls engine idle speed to a spec-
ified level. Idle speed is controlled through fine adjustment of B
the amount of air which by-passes the throttle valve via |{ACV-
AAC valve. The IACV-AAC valve changes the opening of the air
by-pass passage to control the amount of auxiliary air. This a-
valve is actuated by a step motor built into the valve, which
moves the valve in the axial direction in steps corresponding
to the ECM output pulses, the opening of the valve is varied to =
allow for optimum control of the engine idling speed. The cam-
MEF236D| shaft position sensor detects the actual engine speed and

—_—

Auxiliary air flow volume

1
0 128
IACV-AAC valve open duty step

sends a signal to the ECM. The ECM then controis the ON/OFF ua
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. g
The optimum value stored in the ECM is determined by taking

into consideration various engine conditions, such as warming

up and during deceleration, fuel consumption, and engine load [y
{air conditioner, electrical load).

EF & EC-21 201



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Idle Air Control (IAC) System (Cont’d)

M/T model A/T model
1,500 |- — 1,500 -
= 5
& g
= ko]
W
B 1,000~ g 1,000+
13 ]
& o | Mm—semn -~ 80O
@ 5 750
£ =i
2 500 — A/C: “CFF” w 500 A/C: “OFF" in "N" position
L
————— A/C: "ON” or ————— A/C: “ON" in "N" position or battery
hattery voltage is below 12V voltage is below 12V
O 1 1 i I L ] L] 1 0 | L | 1 ] 1 1 1
-0 -20 O 20 40 60 80 100 40 -20 0 20 40 60 B8O {00
(—40) (1 (32) (68) (104) (140) (176) (212) (~40) (—4) (32) (68) (104) {140) (176) (212)
Engine coclant temperature °C (°F) Engine coolant temperature °C (°F)

MEF237D

Fuel Pump Control
INPUT/OUTPUT SIGNAL LINE

Engine speed

A

Camshaft position sensor

Engine coolant temperaliure

4

Engine coolant temperature sensor

i ECM
Start signal (ECCS

Ignition switch control

Y

»| Fuel pump

module)

Throttle valve idle position

Y

Closed throttle position swiich

Battery voliage

¥

Battery

EF & EC-22 202



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control (Cont’d)

SYSTEM DESCRIPTION

When the fuel pump terminal voltage drops,
pump speed, current consumption and fuel dis-
charge decrease. This terminal voltage therefore
is finely controlled correspending to engine oper-
ating conditions in order to reduce power con-
sumption and compartment noise level. The ECM
receives various signals from sensors and
switches and determines operating conditions of
the engine. It then transmits a 20 Hz pulse signal
to turn ON/QOFF the grounding circuit of the fuel

pump. The voliage is controlled by changing the
mean voltage applied to the pump terminal by
varying this on/off time ratio. That is, the longer
the on-time in a cycle, the higher the mean volt-
age becomes, and vice versa. If the on-time
reaches 100%, battery vollage is applied directly
to the pump. The pump is driven directly by this
battery voltage for several seconds after turning
on the ignition switch when the engine is cold,
when starting, and when the engine is hot.

Exhaust Gas Recirculation (EGR) System

INPUT/QUTPUT SIGNAL. LINE

Engine speed

Camshaft position sensor

Engine coolant temperature

Engine coclant temperature sensor

Throttle vaive idie position

Closed throttle position switch

Start signal

Ignition switch

SYSTEM DESCRIPTION

In addition, a system is provided which precisely
cuts and controls port vacuum applied to the EGR
valve to suit engine operating conditions. This
cut-and-control  operation is accomplished
through the ECM. When the ECM detects any of
the following conditicns, current flows through
the solencid valve in the EGR control vacuum

FiE
. ol
ECM
(ECCS EGRC-
control »| solenoid T
. | module) valve
i)
> R
line. This causes the porl vacuum to be dis-
charged into the atmosphere so that the EGR B
valve remains closed.
1) Low engine coclant temperature -
2) Engine starting =
3) High-speed engine operation
4} Engine idling e
a4,
EL
123
203
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Power Valve Control

INPUT/QUTPUT SIGNAL LINE

Amount of intake air

hd

Mass air flow sensor

Throttle valve idle position

hd

Closed throttle position switch

Engine speed

Camshaft position senscr

Engine coolant temperature

ECM Power

(ECCS valve con-

control ™ trol sole-
. module} noid valve

¥

Engine coolant temperature sensor

When power valve is “ON"

Power valve

contral

signal

] ECM
TON-

Powar valve contro!

solenoid valve

One-way
valve

Power valve actuator

LTI

Power valve

When power valve is “OFF”

Power valve
control

S —— ECM

Power valve control
solenoid valve

Power valve actuator

A
i

<=
<

Power valve

MEF2380

SYSTEM DESCRIPTION

When the engine is running at low or medium
speed under a heavy load, the power valve con-
trol solenoid valve is energized by a signal from
the ECM. This signal introduces the intake man-
ifold vacuum into the power valve actuator to
close the power valve. Under this condition, the
effective suction port length is equivalent to the
total length of the intake manifold collector's suc-
tion port including the intake valve. This iong suc-
tion port provides increased air intake which
results in improved suction efticiency and higher
torque generation.

The surge tank and one-way valve are provided
s0 that the power valve can be maintained in the
fully closed position under heavy loads when the
manifold vacuum is insufficient. In other
conditions, the power valve control solenoid
valve is de-energized, and the power valve actu-
ator is vented to the atmosphere. This opens the
power valve to two suction passages together in
the collector.

Under this condition, the effective port length is
equivalent to the length of the suction port pro-
vided independently for each cylinder. This short-
ened port length resufts in enhanced engine out-
put with reduced suction resistance under high
speeds.

EF & EC-24
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Acceleration Cut Control

INPUT/OUTPUT SIGNAL LINE

Amount of intake air

Mass air flow sensor

Acceleration pedal depressed

Y

Closed throttle position switch

r- Engine speed

ECM
(ECCS Air condi-
»| control tioner
module) i relay

Y

Camshaft position sensor

SYSTEM DESCRIPTION

Air conditioner is turned off for a few seconds
during accelerating condition.

This system improves acceleration when air con-
ditioner is used.

Cooling Fan Control EE
INPUT/OUTPUT SIGNAL LINE
. (’_\
) Vehicle speed . ) Cooling fan control el
Vehicle speed sensor v Cooling fan low speed relay-1
_\v'l HT‘
EcM ]
Engine coolant tempera- Engine coolant temperature . (ECCS
ture sensor control AT
modulie)
Air conditioner
_ . . “ON" signal . . _ Cooling fan control A
Air conditioner switch > Cocling fan high speed relay-2 & -3
RA
The ECM performs ON/OFF control and LOW/
HIGH speed control of the ceoeciing fan corre- N
sponding to the vehicle speed, engine coolant Bifl
temperature, and air conditioner ON signal.
OPERATION 8T
Air conditioner switch is “OFF".
Engine coolant EBF
temperature Cooling fan Cocling fan control refay Remarks
"C (F) ”
i
Relay-1 QFF =
Below 96 (205) OFF —
Relay-2 & -3 OFF
Relay-1 ON * OFF if vehicle speed  EL
Between 97 (207) and “LOW is below 20 km/h (12
106 (223) Relay-2 & -3 OFF MPH).
03
Relay-1 ON DX
Above 107 (225) HIGH —_
Relay-2 & -3 ON
EF & EC-25 205



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Air conditioner switch is “ON™.

Cooling Fan Control (Cont’'d)

Engine coolant

temperature Cocling tan Cooling fan control relay Remarks
“C (°F)
Retay-1 ON * QOFF if vehicle speed
Below 924 (201) LOW is above 80 km/h (50
Relay-2 & -3 OFF MPH).
Relay-1 ON * LOW K vehicle speed
?etwefn 95 (203) and *HIGH is below 20 km/h (12
04 (219) Relay-2 & -3 ON MPH).
Relay-1 ON
Above 105 (221) HIGH —
Relay-2 & -3 ON

The cocling fan operates at HIGH if the self-diagnosing engine coolant temperature sensor system results in “NG*.

Fail-safe System

CPU MALFUNCTION OF ECM AND CAMSHAFT POSITION SENSOR MALFUNCTION

Input/output signal line

Camshaft position sensor

120° signal

hi

Ignition switch

1° signal

Start signal

Inhibitor switch

Neutral position

Y

¥

Battery

Battery voltage

Y

Y

Y

Fuel injector

Power transistor

ECM
(ECCS

\ 4

Fuel pump

control
module)

Y

IACVY-AAC valve

¥

EGRC-solenoid valve

Power valve conirol sole-
noid valve

EF & EC-26

Cooling fan control relay
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont’d)

Qutline

The fail-safe system makes engine starting pos-
sible if there is something maltunctioning in the
ECM's CPU circuit, or if there is a disconnection
or short/open circuit in the camshaft position sen-
sor circuit. In former models, engine starting was
difficult under the conditions mentioned 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 fail-safe mode operates when the computing
function of the ECM is judged to be malfuncticn-
ing. When the fail-safe system activates, i.e. if a
malfunction condition is detected in the CPU of
the 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,
and so on are controlled under certain limita-
tions.

Cancellation of fail-safe system when ECM
is malfunctioning

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

EF & EC-27

Fail-safe system activating condition when
camshaft position sensor is malfunctioning

The fail-safe mode operation starts immediately
after all of the following conditions have been
satisfied for several seconds.

(1) No pulse of 120° signal (reference signal)
detected for several seconds, or 1° signal
{position signal) is equivalent to 0 rpm.

(2) Ignition switch in START

{3) Battery voltage is greater than 10 voits with
ignition switch ON.

(4) The neutral position switch is ON, or the
inhibitor switch is in the "P" or N’ position.

(5) When ignition switch is in START, battery
voltage is at least 1 volt lower than when igni-
tion switch is ON,

When the camshaft position sensor fail-safe sys-

tem activates, the MALFUNCTION {NDICATOR

LAMP an the instrument panel lights to warn the

driver.

Engine control with fail-safe system when
camshaft position sensor is malfunctioning

When the fail-sale system is operating, fuel

injection, ignition timing, fuel pump operation, [T
engine idle speed, EGR operation, cooling fan
operation, and power valve operation are con-
trolled under certain limitations. &T
Cancellation of fail-safe system when B
camshaft position sensor 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. B
8T
H..@\
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(/)4
207



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Operation

Fail-safe System (Cont’d)
MASS AIR FLOW SENSOR MALFUNCTION

If the mass air flow sensor output voltage is above or below the
specified value, the ECM senses a mass air flow sensor mal-
function. In case of a malfunction, the throtile position sensocr
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 2,000 rpm in order to inform the driver of fail-
safe system operation while driving.

Engine condition

Starter switch Fail-safe system Fail-safe functioning

Stopped Boes not operate —
Engine will be started by a
Cranking pre-determined injection
Operates pulse on ECM.
. Engine speed wiil not rise
Running

above 2,000 rpm

ENGINE COOILANT TEMPERATURE SENSOR
MALFUNCTION

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

Operation
Condition Engine coolan_t temperature
decided
Just as ignition switch is turned ON 20°C (66°F)

or Start

Maore than & minutes after ignition

80°C (176°F
ON or Start ( )

20 - 80°C (88 - 176°F)

Except as shown above
P {Depends on the time)

FUEL PUMP MALFUNCTION

When the ECM detects a malfunction (discontinuity, short-
circuit, etc.) in the fuel pump voltage control circuit, the fuel
pump relay turns ON and 12 volts are applied to the fuel pump.

KNOCK SENSOR MALFUNCTION

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

EF & EC-28
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IDLE SPEED/IGNITION TIMING/

IDLE MIXTURE RATIO INSPECTION

PREPARATION

1.

Neeee

Make sure that the following parits are in
good order.

Battery

Ignition system

Engine oil and coolant levels

Fuses

ECM SMJ harness connector

Vacuum hoses

Air intake system

(Oil filler cap, oil level gauge, elc.)

Fuel pressure

Engine compression

EGR valve operation

Throttle valve

On air conditioner equipped models, checks

Overall inspection sequence

should be carried out while the air condi-
tioner is ““OFF”.

3. On automatic transaxle equipped models,
when checking idle rpm, ignition timing and
mixiure ratio, checks should be carried out
while shift lever is in “N”’ position.

4. When measuring “CQO” percentage, insert
probe more than 40 ¢cm {15.7 in) into tail pipe.

5. Turn off headlamps, heater blower, rear
defogger.

6. Keep front wheels pointed straight ahead.

7. Make the check after the cooling fan has
stopped.

WARNING:

Apply parking brake and block both front and

rear wheels with chocks.

INSPECTION START FE
¥
Perform diagnostic test mode Il NG_ Repair or replace. ol
{self-diagnostic results).
oK T
Y
Check & adjust ignition timing. P ¥
h & o
AT
¥
Check & adjust idle speed.
h 4
Check heated oxygen sensor NGL Check heated oxygen sensor NG; Repair or replace harness. R
function. "t harness. AL
oK OK
Check CO%. NG; Replace heated oxygen sensor.
OK
A J L 4 v S‘T
Check idle mixture ratio. NGk Check emission control parts P NG Check heated oxygen sensor OK
OK | and repair or replace if neces- X function. + 5F
sary.
¥
INSPECTION END [Lh &,
L
DX
209
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IDLE SPEED/IGNITION TIMING/

IDLE MIXTURE RATIO INSPECTION

[ VG30E |

Idle check and set procedure

TEMP 'i‘

120 270
SEF246F

N@mMWWM

N st
\\; N
Q/
i)

Vi,
\ ,?/f/?////,
[o:]
w\\

1000 rimiv

SEF247F

NWWWWWW
5

%,
'/
1

I
/’%
[+}]

b

% 1000 ¢imin

SEF248F

~

\\\\\l"llll’l'..';‘yI

X

Timing
indicator

INSPECTICN START

Y

Visually check the following:
@ Air cleaner clogging
o Hoses and ducts for leaks
® EGR valve cperation
e Electrical connectors

e Gasket
o Closed throttle position switch operation

) 4

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

L 4

Open engine hood and run engine at aboul 2,000
rpm for about 2 minutes under no-lead.

7

Y

Perform diagnostic test mode |1 (self-diagnostic

resufts).

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

°BTDC
SEF876LA

oK lNG

Repair or replace components as necessary.

Y v

Does engine run smoothly?

Yes Na

¥

Clean injec-
tors.

y

Race engine two or three times under no-load
and run engine for about one minute at idle

speed.

SEF332D

Check ignition timing.

F 3

NG

OK

A 4

Adjust ignition timing by turning distributor after
loosening bolt which secures disiributor.

EF & EC-30
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IDLE SPEED/IGNITION TIMING/

- IDLE MIXTURE RATIO INSPECTION

®

)

Check idle speed (A/T: in “N" position).

AIT; 750+ 50 rpm

MEF240D

Fully counterclockwise

)

Diagnostic test
mode selector

MEF241D

OK NG

¥

Fully clockwise

. Diagnostic
test mode
selector

MEF238D

Close IACV-AAG valve completely by
turning diagnostic test mode selector on
ECM fully clockwise.

y

tion).

Adjust engine speed by turning idle
speed adjusting screw (A/T: in “N’' posi-

A/T: 700 rpm

Y

counterclockwise.

Operate IACV-AAC valve by turning diag-
nostic test mode selector on ECM fully

r

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

y

Keep engine speed at 2,000 rpm and
make sure that green inspection lamp on
ECM goes ON and OFF more than 5
times during 10 seconds.

NG

\\\\\[_ljlljtlr.r/,,/ﬂ

(

\\llll’”.‘,ﬂ ”
4 5/ %

W
o
N <

3
3
-]

B

#1000 rimin

SEF247F

A\
o

OK

h 4

SEF3320

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

Witk
L 7
X \// 5/ ?)

&
7
‘7/

A

Set the diagnosis mode selector on ECM
to Diagnostic Test Mode 11

r

SEF957D

Make sure that inspection lamps (red
and green} go on and off more than 5
times simulianeously at 2,000 rpm under
no-load during 10 seconds.

OK

h 4

INSPECTION END

SEF332D

EF & EC-31

!

%
e
A
¥
= 1000 rfmin

SEF248F

Wi,
=

Q\\\\\\
<

=

211

BT

AT

B T}
15 Al

&

o]
Pty
“iril

EL



IDLE SPEED/IGNITION TIMING/
IDLE MIXTURE RATIO INSPECTION

Heated oxygen sensor
harness connector

DISCGNNECT -

MEF242D

T

)

l

Check heated oxygen sensor harness
1) Turn off engine and disconnect battery

ground cable.
2} Disconnect ECM SMJ harness connector

from ECM

terminal for heated oxygen sensor to

ground with a jumper wire.
{For the location, refer to EF & EC-105,)

3) Disconnect heated oxygen sensor harness
connector and connect main harness side

A

) Check for continuity between terminal No

29 of ECM SM.J harness connector and

ECH 01 CEINNEDTCIR” \%

JISTONNELT

J €
G

MEF243D

Y

body ground.
Continuity exists .....ccivimciniinrcrcrincinn., OK
Continuity does not exist ..o NG
oK NG
4
Repair or replace
harness.

¥
Connect SMJ harness connector to EGM

Engine ccolant

4

temperature senscr
UISLARNELT  harness connegtor

)T

(Lﬁﬂ 25 k@ resistor

MEF244D

S

TEMP ':'E:

120 270

SEF246F

\\\\\\\\Hll’lﬁi/[/

1) Disconnect engine coolant temperature

sensor harness connector.
2) Connect a resistor {2.5 k1) belween termi-

nals of engine coolant temperature sensor

harness connector.
3) Disconnect a jumper wire connected to
heated oxygen sensor harness connector

(main harness side}.

Y

Connect battery ground cable, start engine
and warm it up until water temperature indi-

b4

Race engine two or three times under

no-lead, then run engine at idle.

N
N ?
=,
=N, ‘9
Z 0 8
// ® 1000 riman
SEF248F

<:> cator points to middle of gauge.

l

®

EF & EC-32
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IDLE SPEED/IGNITION TIMING/

IDLE MIXTURE RATIO INSPECTION VG30E
®
l R
Check CO%.
Idle CO: 0.2 - 8.0%
After checking CO%. ‘
1) Disconnect the resistor from termi- 14
nals of engine coolant temperature
sensor harness connector. ‘
2} Connect engine coolant tempera- EM
ture sensor harness connector fo
engine coolant temperature sensor. e
!
=g
NG oK
Y
Replace heated oxygen sensor. EEFC&
" !-_’|L——’
=
/N\ Run engine at 2,000 rpm and make
\ 3 <:\ sure that green inspection lamp on
%(@ ! ECM goes ON and OFF more than 5 | OK el
1 "’Aa\' times during 10 secends. >
NG
322D
SEF332 i L
Connect heated oxygen sensor har-
ness connector to heated oxygen sen- AT
Al
sor. i
k4 FA
Check fuel pressure regulator.
"l (See page EF & EC-150.) P
A A
Check mass air flow sensor and ils [ BE
circuit.
(See page EF & EC-88.}
¥
Check injector and its circuit. EIE
(See page EF & EC-117)) b
Clean or replace if necessary.
HE&
¥
Check engine coolant temperature
sensor and its circuit. EL
(See page EF & EC-91))
X
213
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TROUBLE DIAGNOSES

Sensors

@ -
<=

Actuators

MEF245D

SEF233G

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc. The ECM
accepts input signals from senscrs 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 continucusly. Most intermittent prob-
lems are caused by poor electric connections or improper wir-
ing. In this case, careful checking of suspected circuits may
help prevent the replacement of good parts.

A visual check only may not find the cause of the problems, so
a road test with a circuit tester connected lo 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
preblems on an electronically controlled engine vehicle.

WORK FLOW

CHECK IN SERVICE MANUAL
* REFERENCE ITEM & PAGES

LISTEN TO CUSTOMER COMPLAINTS

v

BASIC INSPECTICN

DIAGNOSTIC WORKSHEET
EF & EC-37

I 3

Basfc Inspection

A

¢ EF & EC-55
r™ Do seli-diagnostic results exist?*1
No ‘Yes
INSPECTION ON | ¢
THE BASIS OF Diagnostic Procedures 22 - 44
EACH MALFUNC- EF & EC-83 - 137
TION
Y
INSPECTION ON
Egg:g?apm: < Diagnostic Procedures 1 - 21
f B EF & EC-E7 - 82
ToM*2

'

REPAIR/REPLACE

¥

FINAL CHECK -
— Corfirm that the trouble is completely fixed by Basic Inspection
NG| performing Basic Inspection and Test Drive. EF & EC-55
$OK
CHECK OUT

EF & EC-36
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

KEY POINTS
WHAT ... Vehicle & engine model
WHEN ... Date, Frequencies

WHERE..... Road conditions
HOW ..

Weather conditions,
Symptoms

Operating conditions,

and Accurate Repair (Cont’d)

DIAGNOSTIC WORKSHEET

There are many kinds of operating conditions that lead to mal-
functions on engine components.

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

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

SEF907L . iy .
shown below in order to utilize all the complaints for trouble-
shooting.

Worksheet sample
Customer name MR/M3 Model & Year VIN
Endi
ngine # Trans. Mileage
Incident Dat
netaent ate Manuf. Date In Service Date

] Startabiiity

[ Impossibie to start 1 Ne combustion 1 Partial combustion
[1 Partial combustion affected by throttle position
[1 Partial combustion NOT affected by throttle position
L1 Possible but hard to start L] QOthers [ ]

O 1dling

[1] No fast idle [J Unstable O High idle J Low idle
0 Others { 1

Symptoms

L1 Driveability

O Stumble [ Surge O Krock
[l Intake backfire Lt Exhaust backfire
[1 Others [ ]

M Lack of power

L] Engine stall

O While idling
Cl While decelerating

[ At the time of start
" [} While accelerating
[J] White loading

Ui Just after stopping

Incident occurrence

1 Recently
[J At night

Just after delivery

In the morning O In the daytime

Frequency

All the time [J Under certain conditions Ll Sometimes

Weather conditions

Weather

Fine ] Raining [ Snowing {1 Others [ ]

Temperature

Hot [1 Warm L1 Cool [] Cold [T Humid °F

O
]
L]
[ Not effected
O
1
]

_1 After warm-up

Cold 0 During warm-up

Engine speed

Engine conditions I . | | | | ] . |
0 2,000 4,000 6,000 8,000 rpm
Hoad conditions O In town [ In suburbs (1 Highway 1 Off road (up/down)
{1 Not affected
1 At starting [ While idling L1 At racing

Driving canditions

LI While cruising
I While turning {RH/LH)

L1 While accelerating
[l While decelerating

Vehiclespeed |, | . | , ¢ .
0 10 30 40

J
50 60 MPH

Matfunction indicator lamp

] Turned on {Z] Not turned on

EF & EC-37
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TROUBLE DIAGNOSES

N~

2 THIS is the }

symptom, )
Kisn't it? J

SEF238G

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

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

problem might ccecur.

Perform the activity listed under Service procedure and note

the resuit.

Variable facior

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.
Advanced Rotate distributor clockwise.
2 | lgnition timing Distributor - )
Retarded Rotate distributor counierclockwise.
Heated o en sen- Disconnect heated oxygen sensor harness con-
e Suspended v8
3 Mixture ratio feed- [SOr nector.
back controt Perform on-board diagnostic system (Diagnostic
ECM o] ti heck
peration chee Test Mode 141) at 2,000 rpm.
Raised Turn idle adjusting screw counterclockwise,
4 llidle speed IACV-AAC valve
Lowered Turn idle adjusting screw clockwise.
) : Poor electric con- Tap or wiggle.
5 Electric connection Harness connectors nection or faulty wir
- . ‘ . . .
(Flectric continuity} | and wires : Y Race engine rapidly. See if the torque reaction of
ng the engine unit causes electric breaks.
Cooled Cool with an icing spray or similar device.
6 | Temperature ECM : Heat with a hair drier.
Warmed i
[WARNING: Do not overheat the unit.]
Wet.
7 1 Moisture Electric paris Damp [WARNING: Do not directly pour water on compo-
nents. Use a mist sprayer.]
T head lights, ai diti .
B8 | Electric loads L.oad switches Loaded urn on head Hights, air condriigner, rear
defogger, etc.
9 CFIosed ‘throttle p‘o's'r- ECM ON-OFF switching Perform on-board diagnosiic system (Diagnostic
tion swilch condition Test Mode V).
10 { Ignition spark Timing light Spark power check |Try to flash timing light for each cyiinder.

EF & EC-38

218



TROUBLE DIAGNOSES

Digtalmeter . Analog meter | On-board Diagnostic System
D MALFUNCTION INDICATOR LAMP
O 1D A malfunction indicator lamp has been adopted. This light
%2 blinks under the following conditions: &l
California model Nen-California model
Light illuminates when [Light illuminates when WA
Malfurction ?@EK Condition any one of conditions any one of coenditions o
a 1 . . .
Malfunction | indicator lamp 1), 2), 3) and 4) is sat- 1), 2) and 4} is satis-
indicator lamp MEF246D isfied. fied. [L,”\f]

1) When ignition switch is turned “ON” {for bulb check]).

2) When systems related to emission performance maifunc- .G
tion in Diagnostic Test Mode | (with engine running).

¢ This malfunction indicator lamp always illuminates and is
synchronous with red LED.

3) When a malfunction is detected regarding the following
self-diagnostic items.

Maltunction On-board diagnostic system Maliunction On-board diagnoslic system
diagnostic trouble code No. diagnostic {rouble code No.
i
Mass air flow sensor circuit 12 Heated oxygen sensor circuit 33 -QL
Engine coolant temperature 13 EGR temperature sensor circuit 35
sensor circult Throttle position sensor circuit 43 M]‘
. o 4
Vehicle speed sensor circuit 1 injector leak 5
1
ECM (ECCS control module) 3 Injector circuit 51 o
EGR function 32 A,

e The malffunction indicator lamp will turn off when normal

TN operation is resumed. Diagnostic Test Mode Il memory
must be cleared as the contents remain stored.

4) When camshaft position sensor or CPU of ECM malfunc- Wi
tions and fail-safe system operates during engine rotation.

5 ECM LED

in the ECM, Green and Red LED’s have been adopted to mon- BR
itor the self-diagnostic functions.
ON-BOARD DIAGNOSTIC SYSTEM FUNCTION

of

fial

Diagnostic test mode sefector 5[
Diagnostic
MEF247D .
F n
Test Mode unctio
- : BE
Cilr
Diagnostic |, -\ rep OXYGEN SENSOR MONITOR
Test Mode |
Diagnosti
12gNOSTIC |y XTURE RATIO FEEDBAGK GONTROL MONITOR &)
Test Mode fl
Diagnostic
SELF-DIAGNOSTIC RESULTS
Test Mode il =
Di i
1A9NASTE | e\WITCHES ON/OFF DIAGNOSTIC TEST MODE
Test Mode IV }
DI y 0%
iagnoslic
oot oo, | REAL-TIME DIAGNOSTIC TEST MODE

EF & EC-39 | 219
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On-board Diagnostic System (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

@ Turn ignition switch “ON’'.

(Do not start engine.}

MEF248D
(Turn diagnostic test mode selectar
on ECM fully clockwise.)

h 4

Read the number of flashes.

Flashing N times

. Y s e p————
./ v v v N
D@D DO B> D DD

e T I

MEF249D
(Turn diagnostic test mode selector
fully counterclockwise.)

Mode I ' Maode 11 Mode III Mode IV Mode V
HEATED OXYGEN MIXTURE RATI SELF-DIAGNOSTIC | [ SWITCHES ON/OFF} [ REAL-TIME
: DIAGNOSTIC TEST, | DIAGNOSTIC TEST

SENSOR MONITOR FEEDBACK CCN RESULTS
TROL MONITOR MODE MODE
} ; T otoEr &
Go 10 EF & EC-41 GoloEF & ECar SO0 P EC.45 Go to EF & EC-47

*1 While the diagnostic test mode selector is kept turned fuily clockwise, it will continue to change in

the order of Diagnostic Test Mode | > Il = Il - IV - V S |...
*2 The diagnostic trouble code is erased from the backup memory of the ECM.
e Return the diagnostic test mode selector to the original position so as not to disturb the idle speed.

¢ Refer to EF & EC-42.

EF & EC-40
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On-board Diagnostic System — Diagnostic Test
Mode |
Heated oxygen sensor monitor

This mode checks the heated oxygen sensor for proper func- &l
tioning. The operation of the ECM LED in this mode differs with ™
mixture ratic control conditions as follows:

Engine . . il
Diagnostic stopped Engine running
LED (Ignition
Test Mode . |
s»c'\;il\!lcf; Open loop condition Closed loop condilion
Green ON *Remains ON or OFF Blinks LG
Except for California model For California model
Diagnostic e ON; When fail-safe sys- e ON: a. when the MALFUNCTION INDICATOR LAMP EE
Test Mode | Red ON tem is operating ITEMS are stored in the ECM &
b. when fail-safe system is operating
s OFF: except for the above conditions
FE

*: Maintains conditions just before switching to open loop
HEATED OXYGEN SENSOR FUNCTION CHECK
If the number of LED blinks is less than that specified, replace ¢
the heated oxygen sensor.
If the LED does not blink, check heated oxygen sensor circuit.

HEATED OXYGEN SENSOR CIRCUIT CHECK W
See page EF & EC-104.

On-board Diagnostic System — Diagnostic Test
Mode Nl

Mixture ratio feedback control monitor

This mode checks, through the ECM LED, optimum control of
the mixture ratio. The operation of the LED, as shown below,
differs with the control conditions of the mixture ratio (for R

example, richer or leaner mixture ratios, etc., which are con-
trolled by the ECM). :

Engine stopped Engine running BE
Diagnastic Test LED (Ignition switch | p I
Mode B pen ‘oop con- Closed loop condition
ON") dition o
S
*Remains ON or
N Bli
Green o OFF inks
3 . : BE
Compensating mixture ratio =8
Diagnostic Test Between 5%
Mode Il *Remains ON or More than lean and 5% More’
Red OFF 5% rich : ¢ A
OFF rich
Synchrenized
R ins ON
OFF with green LED emains =

*: Maintains conditions just before switching to apen loop .
if the red LED remains on or oif during the closed loop

operation, the mixture ratio may not be conlrolled properly.
Using the following procedures, check the related components
or adjust the mixture ratio.

COMPONENT CHECK OR MIXTURE RATIO
ADJUSTMENT — See page EF & EC-29.

o
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TROUBLE DIAGNOSES |

Diagnostic trouble
code No. 12

fed

(SO — O

Green

MEF250D

On-board Diagnostic System — Diagnostic Test
Mode HI
Self-diagnostic results

The ECM constantly monitors the function of these sensors and
actuators, regardless of ignition key position. If a malfunction
occurs, the information is stored in the ECM and can be
retrieved from the memory by turning on the diagnostic test
mode selector, located on the side of the ECM. When activated,
the malfunction is indicated by flashing a red and a green LED
(Light Emitting Diode), also located on the ECM. Since all the
self-diagnostic resulis are stored in the ECM’s memory even
intermittent malfunctions can be diagnosed.
A malfunction is indicated by the number of both red and green
flashing LEDs. First, the red LED flashes and the green flashes
follow. The red LED corresponds to units of ten and the green
LED corresponds to units of one. For example, when the red
LED flashes once and the green LED flashes twice, this signi-
fies the number “12'', showing that the mass air flow sensor
signal is malfunctioning. All problems are classified by diag-
nostic trouble code numbers in this way.
e When the engine fails 1o stari, crank it two or more seconds
before beginning on-board diagnostic system.
¢ Read out self-diagnostic results first and then erase the
malfunction records which are stored in the ECM memory.
If it is erased, the on-board diagnostic system function for
intermittent malfunctions will be lost.

DISPLAY DIAGNOSTIC TROUBLE CODE TABLE

Diagnostic Diagnostic
trouble Detected items trouble Detected items
code No. code No,
1 Camshaft position sensor circuit 32 EGR function X
12 Mass air flow sensor circuit 33 Heated oxygen sensor circuit X
13 Engine coolant ?em.perature sensor X 34 Knock sensor gircuit X
cireuit 35 EGR temperature sensor circuit X
14 Vehicle speed sensor circuit X 43 Throttle position sensor circuit X
21 Ignition signal missing in primary coil X 45 . Injector leak X
22 Fuel pump circuit x 51 Injector circuit X
3 ECM {ECGS control module) X 54 AT control cirouit X
55 No maifunction in the above circuit X
X: Available

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

The diagnostic trouble code is erased from the backup memaory
of the ECM by the following;

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

e when mode IV is selected after selecting mode H).

EF & EC-42

222



TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test

Mode Il

Self-diagnostic results (Cont’d)

Diagnostic
trouble code
No.

Detected items

Maifunction is detecied when ...

Check item {remedy)

)
=

*11

Camshaft position sen-
sor circuit

e Either 1° or 120° signal is not entered for the first

{tew seconds during engine cranking.

e Either 1° or 120° signal is not input often enough
while the engine speed is higher than the speci-
fied rpm.

e Harness and connector
(If harness and connector
are normal, replace cam-
shaft position sensor.)

i

4

12

Mass air flow sensor
circuit

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

¢ Harness and connector
{If harness and connector
are normal, replace mass
air flow sensor.)

13

Engine coolant tempera-
ture sensor circuit

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

¢ Harness and connector
e Engine coolant tempera-
fure sensor

14

Vehicle speed sensor
circuit

@ The vehicle speed sensor circuit is open or
shorted.

e Harness and connector
® Vehicle speed sensor
{reed switch)

21

Ignition signal circuit

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

¢ Harness and connector
¢ Power transistor unit

" L'r
‘ \‘iﬂl:] :

31

ECM

o ECM calculation function is malfuncticning.

{Replace ECM (ECCS con-
trol module).)

i

=

32

EGR function

@ EGR valve does not operate.
(EGR valve spring does not lift.)

¢ EGR valve
e EGRC-solenoid valve

33

Heated oxygen sensor
circuit

o The heated oxygen sensor circuit is open or
shorted.
{An abnormally high or tow output voltage is
entered.)

& Harness and connector
e Heated oxygen sensor
e Fuel pressure

e Injectors

e Intake air leaks

34

35

Knock sensor
circuit

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

¢ Harness and connector
e Knock sensor

EGR temperature sen-
sor circuit

e The EGR temperature sensor circuit is opan or
shorted.
{Ar abnormally high or fow voltage is entered.)

® Harness and connector
# EGR temperature sensor

43

Throttle position sensor
circuit

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

® Harmess and connector
» Throttle position sensor

45

Injector leak

& Fuel leaks from injector.

# Injector

51

Injector circuit

e The injector circuit is epen.

# Harness and connector
e Injector

*: 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.

EF & EC-43
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SEF891M Flashing 4 times

SEF889M
k4
Mode IV
SEF288BH
CAUTION:

On-board Diagnostic System — Diagnostic Test

Mode lli

Self-diagnostic resulis (Cont’d)

PROCEDURE

DIAGNOSIS START

|

Remaove right side of lower center console cover.

!

Start engine and warm it up {0 normai engine operating
temperalure.
{Drive vehicle for about 10 min,)

!

[ SEF890M

Flashing 3 times

Turn diagnostic test mode selector on ECM fully clock-

. 4

| | o

After the inspection lamps have flashed 3 times, turn
diagnostic test mode selector fully counterclockwise.

SEF839M

A

.

Diagnostic Test Mode [Ii

Make sure that inspection lamps are displaying Diag-

NG

Y

nostic trouble code No. 55.

N ‘,

OK
Memory erasing procedure

Write down the malfunc-
tioning Diagnostic trou-
ble code No.

Turn diagnostic test mode selector on ECM fully clockwise.

v

!

After the inspection lamps have flashed 4 times, lurn diagnostic test mode selector on

ECM fully counterclockwise.

!

I

Turn ignition swilch “OFF"".

Fy

Turn ignition switch

“OFF".

Reinstall the ECM in place.

See decoding chart.

:

DIAGNOSIS END

}

Check malfunctioning
parts and/or perform
real-time diagncsis sys-
tem inspection.

If malfunction part is
found, repair or replace
it.

e During display of a Diagnostic trouble code No. in on-board diagnostic system mode {Diagnostic Test
Mode Ill), if another diagnostic test mode is to be performed, be sure to note the malfunction Diag-
nostic trouble code No. before turning diagnostic iest mode selector on ECM fully clockwise. When
selecting an alternative, select the diagnosis mode after turning switch ““OFF’". Otherwise, on-board
diagnostic system information in the ECM memory will be lost.

EF & EC-44
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On-board Diagnostic System — Diagnostic Test
Mode IV
Switches ON/OFF diagnostic test mode

In switches ON/OFF diagnostic system, ON/OFF coperation of al
the following switches can be detected continuously. i
e C(losed throttle position switch
e Starter switch MIA
e Vehicie speed sensor o
(1) Closed throttle position switch & Starter switch
The switches ON/OFF status in Diagnostic Test Mode IV is EW
stored in ECM memory. When either switch is turned from
“ON” to "OFF" or “OFF"” to “ON", the red LED on ECM
alternately comes on and goes off each time switching is ¢
performed.
(2) Vehicle Speed Sensor
The switches ON/OFF status in Diagnostic Test Mode IV is
stored in ECM memory. The green LED on ECM remains off
when vehicle speed is 20 km/h (12 MPH) or below, and
comes ON at higher speeds. FE

i®
=]

A

Eid

o9
2d

&T
[BF
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‘*ﬁo)

)\__ﬂ

SEF451 H

N/E
e @-'-TQQ @

Accelerator pedal
SEF29BH /
/_\\1
C/V (\/-(Q_\Q

SEF299H

CAUTION:

On-board Diagnostic System — Diagnostic Test

Mode IV

Switches ON/OFF diagnostic test mode (Cont’d)

PROCEDURE

DIAGNOSIS START

I

Remove right side of lower center console cover.

'

Turn ignition switch "ON",

'

Turn diagnostic test mode selector on ECM fully clock-

wise.

SEF891M

After the inspection lamps have flashed 4 times, turn
diagnostic test mode selector fully counterclockwise.

.

Make sure that a red inspection lamp goes “"OFF".

4

Make sure that a red inspection lamp goes “ON™ when
depressing accelerater pedal.

' SEF889M

R

NG

Y

Diagnostic Test Mode 1V

lOK

Make sure that a red inspection lamp goes "ON’" dur-
ing turning ignition switch "START"".

NG

Y

Check closed throtiie
position switch circuit.

lOK

Lift the front of the vehicle.

}

Drive vehicle. Make sure that a green inspeclion lamp
goes "ON" when vehicle speed is 20 km/h (12 MPH) or

NG

\2

Check starter signal cir-
cuit.

faster.
lOK

Turn ignition switch "OFF".

'

Reinstall the ECM in place.

}

DIAGNOSIS END

e For safety, do not drive rear wheels at higher speed than required.

EF & EC-46

Check vehicle speed
sensor circuit.
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On-board Diagnostic System — Diagnostic Test
Mode V
Real-time diagnostic test mode

In reai-time diagnosis, if the following items are judged to be &l
working incorrectly, a malfunction will be indicated immedi-

ately.

e Camshaft position sensor {120° signal & 1° signal) output A
signal o

e Ignition signai

® Mass air flow sensor output signal EM

e Fuel pump

Consequently, this diagnosis very effectively determines
whether the above systems cause the malfunction, during driv- ¢
ing test. Compared with on-board diagnostic system, real-time
diagnosis is very sensitive and can detect malfunctions
instantly. However, items regarded as malfunctions in this diag-
nosis are not stored in ECM memory.

PROCEDURE
FE
DIAGNOSIS START
l CL
Remove right side of lower center console cover,
l WIT
Start engine.
I AT
Turn diagnostic test mode selector on ECM fuliy clock-
wise. SEF892M Flashing & times =
l 2
After the inspection lamps have flashed 5 times, turn BA
diagnostic test mode selector fully counterclockwise, s
SEF889M

Diagnostic Test Mode V

Y
0,
@/N \/14 Make sure that inspection lamps are not flashing for 5 NG if flashing, count No. of a7
Qh}( 3 flashes.
NG
_%’,/L\{/(\hé

min. when idling or racing.
oK l o
l F_j[:

&
Turn ignition switch "OFF". Turn ignition switch "OFF"".

SEF292H

Y

le— l
v (A
Reinstall the ECM in place. See decoding chart.
I : L
DIAGNQOSIS END Pearform real-time diagno-
sis system inspection.
If malfuncticn part is found, DX

repair or replace it

CAUTION:
In real-time diagnosis, pay attention to inspeciion lamp flashing. ECM displays the diagnostic trouble
code only once and does not memorize the inspection.
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DECODING CHART

Display presentation

CAMSHAFT POSITION SENSOR

On-board Diagnostic System — Diagnostic Test

Mode V

Real-time diagnostic test mode (Cont’d)

Maifunction circuit or paris

RED LED

o OFF —»

SEC730AA

Camshaft position sensor circuit
is malfunctioning.
= Camshaft position
sensor
s~ Rotor plate

\d

ECM shows a

malfunctlion signhal when
the following conditions are
detected.

{Compare with On-board
diagnostic system
—Diagnostic Test Mode lIl.)

The 1° or 120° signal is momen-
tarily missing, or, multiple,
momentary noise signals enter.

MEF251DA

MASS AIR FL.LOW SENSOR

GREEN
LED

{9: ON *HH HH HH
o OFF

SECT3TAA

Y

Mass air flow sensor circuit is
malfunctioning.

REAL TIME DIAGNOSTIC
INSPECTION
See page FF & £EG-49.

Abnormal, momentary increase
in mass air flow sensor output
signal.

MEF2520

IGNITION SIGNAL

GREEN
LED

Beglel _H”H” “”H” H””H
o OFF

Y

Ignition signal is malfunctioning.

Y

REAL TIME DIAGNOSTIC
INSPECTION
See page EF & EC-50.

\d

Signal from the primary ignition
coil momentarily drops off.

SEF736/

SECG732AA
FUEL PUMP
RED LED
0 ON —
SEC387AA

Fuel pump circuit is malfunction-
ing.

Y

REAL TIME DIAGNOSTIC
INSPECTION
See page EF & EC-51.

Fuel pump circuit is momentarily
open or shorted.

SEF289F

EF & EC-48

REAL TIME DIAGNOSTIC
INSPECTION
See page EF & EC-52.
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Camshaft Posilion Sensor

On-board Diagnostic System — Diagnostic Test
Mode V
Real-time diagnostic test mode (Cont’'d)

REAL-TIME DIAGNOSTIC INSPECTION

X: Available
—: Not available

Check parts
C haft
Check Check os?trir;i :en ECM If malfunction, perform
© Check items " P Sensor & SMJ on, P
sequence -conditions sor the following items.
actuator harness
harness
connector
connector
Ta d wiggle harness
op antcvr c?rg omponent During reai-
n
1 ¢ .nec _G p time diagno- X X X Go to check item 2.
during real-time diagno- | .
. sis
sis.
Check harness continu- |Engine
2 ) g X — — Go to check item 3.
ity at connector. stopped
Disconnect harness
3 connector, and then Engine X X Clean terminal surface
inand i .
check dust adhesion to | stopped
harness connectar.
Check pin terminal Engine
4 P 9 — — X Take out bend.
bend. stopped
Reconnect harness con-
nector and then recheck |Engine )
5 N X — — Replace terminal.
harness continuity at stopped
conngector.
—_— - -
Tap an(tj wiggle harnessl During real- If c;lagnostl(;;' trclyubhz ;
conne f or componen S ar -
5 negtor or comp time diagno- X X X codes are displayed cur
during realtime diagno- sig ing real-time diagnosis,
5is. replace terminal.

ECM SMJ

harness connector ——

\ Camshaft position
sensor harness connector ™\ s

MEF253DA

EF & EC-49

B

Ed!

A
i
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Mass Air Flow Sensor

On-board Diagnostic System — Diagnostic Test
Mode V
Real-time diagnostic test mode (Cont’d)

X: Available
—: Not availabie

Check parts

Check Check items Check Mass air flow ECM If malfunction, perform
sequence eer cenditions sensor Sensor & SMJ the following items.
harness actuator harness
cannector connector
T d wiggle h
ap ant WlichmamneeSnst During real-
connecrar o 0] .
1 , , p time diagno- X X X Go to check item 2.
during real-time diagno- | |
. sis
5is.
inu- | Enai
5 F}heck harness continu ngine X . . Go to check item 3.
ity at connector. stopped
Disconnect harness
connector, and then Engine i
3 ’ X — X Clean terminal surface.
check dust adhesion to | stopped
narness connector.
h i ina! Engi
4 Check pin termina ngine _ _ % Take out bend.
bend. stopped
Reconnect harness con-
h h ine
5 nector and t .en .rec eck |Engi X . - Replace terminal.
harness continuity at stopped
connector.
i H di stic troubl
Tap and wiggle harness During real- diagno tc‘t uble
connector or component | R codes are displayed dur-
5] ) ) ) time diagno- X X X ) ] ) )
during real-time diagno- sis ing real-time diagnosis,

sis.

replace terminal.

ECM SMJ
harness connector

Mass air flow sensar
harness connector{

SEF453N

EF & EC-50
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ignition Signal

On-board Diagnostic System — Diagnostic Test
Mode V
Reai-time diagnostic test mode (Cont’d)

X: Availabie
—: Not available

Gheck parts

- 1A
Check Check items Check ig.nltlon ECM If malfunction, perform
sequence conditions signal Sensor & SMJ the following items.
harness actuator harness EM
connector connector
Tap amti wuggcle harnesnst During real- L
conn r or m n i
1 © X eclo . ¢ ?O M time diagno- X X X Go to check item 2. =
during real-time diagno- sis
sis.
Check harness continu- | Engine
2 . 9 X — — Go to check item 3.
ity at connector. stopped
Disconncct harness FE
connector, and then Engine .
3 X — X Clean terminal surface.
check dust adhesion to | stopped 5 ©
harness connector. CL
Check pin terminal Engine
4 pin ! 9 — — X Take out bend.
bend. stopped
MT
Reconnect harness con-
t d th heck |Engi
5 nector an ‘en.rec ec ngine X _ _ Replace terminal.
harness confinuity at stopped AT
connector.
Tap and wiggle harness \ [f diagnostic trouble
During real- ; EA
connactor or component | ; codes are displaved dur-
5 ) ) i time diagno- X X X . - . -
during real-time diagno- sis ing real-time diagnosis,
sis, replace terminai. o
RA
8T
ECM SMJ Bl
harness connector —
HA
ElL
[0)
Ignition coil
harness connector
MEF255DA
EF & EC-51 231
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On-board Diagnostic System — Diagnostic Test
Mode V
Real-time diagnostic test mode (Cont'd)

Fuel pump
X: Available
—: Not available
Check parts
ECM .
k k
Chec Check itermns Ch?? Fuel pump Sensor & oMl i malfunctu.)n, ;.)eriorm
sequence conditions harness the following items.
actuator harness
connector
conneclor
Tap and wiggle harness
co:nector :Jgrgcom anent During real-
1 : comp time diagno- X X X Go to check item 2.
during real-time diagno- | |
) sis
sis.
Check harness continu- |[Engine : :
2 . g X -— — Go to check item 3.
ity at connector. stopped
Disconnect harness
connector, and then Engine i
3 X —_ X {ean terminal surface.
check dust adheston to  { stopped Clean terminal surfac
harness connector.
Check pin terminal Engine
4 sck p! l 9! — — X Take out bend.
bend. stopped
Reconnect harness con-
nector and then recheck |Engine
5 o g X — — Replace terminal.
harness continuity at stopped
connector.
Tap and wiggle harness During real- If dlagnostlc. trouble
connector or component | . codes are displayed dur-
4] ) ) . time diagno- X X X ) . ) )
during real-time diagno- sis ing real-time diagnosis,
sis. replace terminal.

Under rear sea

AT

R

NN =

Z Fuel pump

\harness connector
”
-~

MEF256DA

EF & EC-52
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SEF288H

Red
projection

Protector

SEF725H

SEF281H

it
Perform ECM in-
put/output signal
inspection befor
replacement.

SEF292H

Diagnostic Procedure
CAUTION:

1.

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

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

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

break).
Make sure that there are not any hends 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-138.)

After performing this “Diagnostic Procedure”, perform
diagnostic test mode Il (Self-diagnostic results) and driv-
ing test.

EF & EC-53

FlE
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TROUBLE DIAGNOSES

voltage

Harness connector) )
for solencid valve ECM

Solenoid valve

SEF150MA

Diagnostic Procedure (Cont’d)

7.

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

if the two lester probes accidentally make contact with each
other during measurement, the circuit will he shorted,
resulting in damage to the ECM power transistor.

EF & EC-54
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Basic Inspection

BEFORE STARTING

1. Check service records for any recent @[j
repairs that may indicate a relaled
problem, or the current need for
scheduled mainlenance. &

2. Open engine hood and check the {ol-

lowing:
SEF1421 -
e Harness conneclors for proper con- EM
E nections
e Vacuum hoses for splits, kinks, and
[
proper connections JL.L,

o Wiring for proper conneclions,
pinches, and culs

'y DOES ENGINE START? No t Goto B . :

Yes

SEF144]
CL
3 '
NG

CHECK IGNITION TIMING. ~
Warm up engine sufficiently and check
ignition timing at idle using timing light.
(Refer lo page EF & EC-xx)

Ignilion timing: 15"+ 2" BTDC AT

K,
v

Adjust ignition timing by
turning camshaft position T

sensor.

oK
=0
A l =0
CHECK IDLE ADJ. SCREW INITIAL SET No Adjust engine speed by
SEF284GIl RPM. turning idle adjusting BA
[7] 1. Close IACY-AAGC valve completely by sCrew.
turning diagnostic test mode selector
Fully clockwise on ECM fully clockwise. B
2. Does engine speed iall to; -
700450 rpm
[ir "N'" position]? ST
- Yes
test mode ¥ F
selector CHECK THROTTLE POSITION SENSOR | NG | 1. Adjust output voltage
wmer23on|| IDLE POSITION. by rotating throttle A I
Measure outpul voltage of throtile posi- position sensor body.
W CONNECT lion sensor using volimeter, and check . Disconnect throttle
HS. G} that it is 0.4 te 0.5V. (Throttle valve tully position sensor har- EL
closed)) ness connector for a
D @ oK few seco:ds and then
reconnect it.
0
. Confirm that “"IDLE lDX
POSITION” stays
YONT.
Q (Go to &) on pext page.)
SEF148I
SMAS5-113] '94 MAXIMA [ May 1993 (11) ] SM4E-0J30U0
mp Arrow Indicates Amended Information EF & EC-55 235
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Basic Inspection (Cont’d)

@ |
) CHECK SWITCH INPUT SIGNAL.
Remove ECM from front floor panel and
check the above switches’ ON-OFF
a\} operation using volimeter at each ECM
terminal.
SEF150!
Switch Condition Voltage (V)
IGN ON
\ Start signal - 1GN 0 ;)E;”:'ry
/. START g
N Closed throt- | Idle positton Battery valt-
‘-'\‘ @ tle position | -» Half throt- age Y a
A - switch signal tle -
-(.\F-“-/:"'la.\’f,’ / S g
i A/C OFF —»
Battery volt-
. A/C ON
A/C signal . age — 0.5-
(Engine run-
. 07
ning}
SEF332D
Shilt lever is
Neutrai posi- | "N or "P"
tion {Parking) | position - |0 - 8.0-9.0
switch Except "N
and "'P"
OK

¥

NG

Repair or replace the
malfunciioning switch or
its circuit.

READ SELF-DIAGNOSTIC RESULTS.

1. Set "Self-diagnostic function™ in
Diagnostic Test Mode itl. (Refer to
page EF & £EC-44))

2. Count the number of RED LED
flashes and read oul the diagnoslic
trouble codes.

3. Are the diagnostic trouble codes
being output?

Yes

No

Y

INSPECTION END

EF & EC-56

b4

Go to the relevant
inspection procedure.
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Fully clockwise

N Diagnostic
test mode
selector

MEF238D

Warm-up

Diagnostic Procedure 1 — High ldling after

CHECK 1ACV-AAC VALVE,

i. Close IACV-AAC valve completefy by
turning diagnostic test mode selector
an ECM fully clockwise.

2. Does the engine speed drop?

Yes
.

No

DHI‘GP NECT

Heated oxygen
\ll

sensor
‘
.:'
-
F§T " =

\\\lfl

‘.

)::5

MEF254D

|

Check IACV-AAC valve
and circuit.

CHECK INTAKE AIR LEAK.

1. Discennect heated oxygen sensor
harness connector.

2. After racing engine at 1,500 rpm
under no-load for aboul 30 seconds,
does the engine speed drop?

6

Yes
-

No

Y

Discover air leak location
and repair.

]}I A
ASCD control wire

CHECK THROTTLE LINKAGE.

1. Check that throttle linkage moves
smoothly.

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

NG

¥

OK

y

INSPECTION END

SMAG5-114] '94 MAXIMA

[May 1993 (11)] SMAE-0J30UG

) Arrow Indicates Amended Information

EF & EC-57

Repair throttle tinkage or
sticking of throttle valve.

GL

T

AT

IFlA

EL

B3
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(1] DEJNNECT Diagnostic Procedure 2 — Hunting
N/ i
i CHECK HEATED OXYGEN SENSORS. Y88 | Check heated oxygen
When disconnecting heated oxygen "| sensor. {See page EF &
sensor harness connector, is the hunt- EC-105.)
L, ing fixed? .
A } g
s No
(U‘J% r s
SEF307G
Y
2 { PERFORM POWER BALANCE TEST. No .| Goto 4
=N -

cord one at a time, is there any cylin-
der which does not produce a momen-
tary engine speed drop?

</
\ ﬁ lgnition wire bracket When disconnecting each spark plug
S

Yes
Y
CHECK SPARK PLUGS. NG_ Repair or replace spark
Remave the spark plugs and check for plug(s).
fouling, eic.
OK
B v
CHECK FOR INTAKE AIR LEAK. Yes | piscover air leak location
When pinching blow-by hose {lowering | and repair.

the blow-by air supply), does the
engine speed rise?

No

SEF1561

k.

CHECK EGR VALVE. NG Repair or replace.
Check EGR valve for sticking.

Y

OK

¥
INSPECTION END

SECHATA

EF & EC-58 238
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SEC547A

Diagnostic Procedure 3 — Unstable Idle

CHECK EGR VALVE.
Check EGR valve for sticking.

NG; Repair or replace.

OK

:

1
)

—Injector harness connector &~
g i) b4

SEC141B

PERFORM POWER BALANCE TEST.
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

No

Go!o@.

Y

Yes

y

SEFDG1L

CHECK INJECTOR.

1. Remave camshaft position sensor
from engine. (Harness connector
should remain connected.)

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

3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?

No

.| Check injector(s) and cir-

Yes

EI L4

cuil(s).

FE

€3
—

MT

5
iy

Ignition wire

hY
- Spark plug
v
i »
SEF282G
SEF1561

CHECK IGNITION SPARK. NG | Gheck ignition coil, igni-
1. Disconnect spark plug cord. "] tion wire, power transis- Ef
2. Connect a known good spark plug to tor unit and their circuits. .
the spark plug cord. {See page EF & EC-96.)
3. Place end of spark plug against a B
suitable ground and crank engine.
4, Check for spark.
OK 3R
r
CHECK SPARK PLUGS. NG | Repair or replace spark 8T
Remove the spark plugs and check for plug(s).
fouling, etc.
B
oK
6] )
I
CHECK FUEL PRESSURE. NG | Check fuel pump and cir- | e
1. Release fuel pressure to zero. (Refer | euit.
to page EF & EC-150.)
2. install fuel pressure gauge and check EL
fuel pressure.
At idle: oy
|
Approx. 250.1 kPa o
(2.55 kg/cm?, 36.3 psi)
lox
{Go to &) on next page.)
EF & EC-59 239
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S

et

=
,\“'

'Fuel feed hose \
Bl A3
—_— =/

Pressure gauge

SEF332D

TACV-AAC valve

MEF 260D

Diagnostic Procedure 3 — Unstable Idle (Cont’d)

|

CHECK HEATED OXYGEN SENSOR.

1. Set '‘Seli-diagnostic function' in
Diagnostic Test Mode |. (See page
EF & EC-41))

2. Maintaining engine at 2,000 rpm
under no-load, check to make sure
that GREEN LED on the ECM goes
ON and OFF more than 5 times dur-
ing 10 seconds.

NG

OK

8 v

Y

Replace heated oxygen
sensor.

CHECK FOR INTAKE AIR LEAK.

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

Yes

No

El y

Y

Discover air leak location
and repair.

CHECK IDLE ADJ. SCREW CLOGGING.
1. Set Self-diagnostic test mode selec-
tor to fully clockwise position.
2. Can you set engine speed as follows
by turning idle adjusting screw?
700+ 50 rpm
[in "N'" position]

No

Yes

¥

Y

Check for 1AS clegging
or throttle valve clogging.

CHECK COMPRESSION PRESSURE.
o Check compression pressure.
Standard: kPa (kgfcm?, psi)/300 rpm
1,196 {(12.2, 173)
Minimum: kPa (kgfem?, psi)/300 rpm
883 (9.0, 128)
Difference hetween each cylinder:
kPa (kgicm?, psi)}/300 rpm
98 (1.0, 14)

NG

Y

OK

y

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

|7CHECK ECM HARNESS CONNECTOR.

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

NG

Y

OK

Y

Reconnect ECM harness connectar and
retest.

lTroubIe is not fixed.

TRY A KNOWN GOOD ECM.

lOK

INSPECTION END

EF & EC-60

Repair or replace.
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4

T )

@
-
7
g
i

<)
N

SEF2801|

V Fue! feed

& hose

SEF382]

[4

SEFO61L

fgnition wire

Spark plug

SEF282G

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

1]
NG . Gl

CHECK BATTERY AND STARTER. »} Repair or replace. =

Check battery and starter condition.

(Refer to EL section.)

oK WA
Y N

CHECK FUEL PRESSURE. ° »| Check fuel pump and cir- EN

1. Pinch fuel feed hose by hand. cuit. (See page EF & S

2. When cranking the engine, is there EC-99.)
any pressure on the fuel feed hose?

o 16
y
Yes

CHECK IACV-AAC VALVE. »| Check IACV-AAC valve

When pressing accelerator pedal fully, and circuit, {See pages

can you start the engine. EF & EC-126.)

No =F
4] L d N e
o)

CHECK INJECTOR. »| Check injector(s) and cir-

1. Remove camshaft position sensor cuit(s). P
from engine. (Harness connector Gl
should remain connected.)

2. Turn ignition switch ON. (Do not start
engine.) T

3. When rotating camshalft position sen- i
sor shaft, does each injector make
an operating sound?

Yes AT
Y NG

CHECK IGNITION SPARK. »| Check ignition coil, igni- Bi

1. Disconnect spark plug cord. tion wire, power transis- s

2. Connect a known good spark plug to tor unit and their circuits.
the spark plug cord. {See page EF & EC-96.)

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

4. Check for spark.

OK B
18] b4 NG

CHECK SPARK PLUGS. »| Repair or replace spark

Remove the spark plugs and check for plug{s}. aT

fouling, etc. e

OK
v NG BF

CHECK ECM HARNESS CONNECTOR. »| Repair or replace.

Check the ECM pin terminals for dam-

age or poor connection of ECM harness a

connector. IFIA,

LOK
Reconnect ECM harness connector and EL
retest.
¥ Trouble is not fixed. S,
(DR
(Go to @ on next page.)
EF & EC-61 241
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Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold
(Cont’d) ®

NG Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND. CIRCUIT.

Refer to page EF & EC-83.

Y

OK

Y

TRY A KNOWN GOOD ECM.

SEF1561

OK

h 4

INSPECTION END

‘\" Diagnostic Procedure 5 — Hard to Start or
./\ﬂ N f} Impossible to Start when the Engine is Hot
. 1}

:1/~ Fuel feed CHECK FUEL PRESSURE. No .| Check fuel pump and cir-
hose 1. Pinch fuel feed hose by hand. | cuit. (See page EF &
2. When cranking the engine, is there EC-99.)
any pressure on the fuel feed hose?
Yes
H y
CHECK FUEL VAPOR. Ye{ Check fuel properties.

1. Disconnect fuel pressure regulatoer
vacuum hose and plug hose.
2. Can you start engine?

No
y
CHECK INJECTOR. No .| Check injector{s) and cir-
1. Remove camshaft position sensor 4 cuit(s).

from engine. {Harness connector
should remain connected.)

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

3. When rolating camshaft position sen-
sor shaft, does each injector make
an operating sound?

LYes
®

SEFO70L

SEFOG1L
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Diagnostic Procedure 5 — Hard to Start or

2] Impossible to Start when the Engine is Hot
Ignition wire (Conl’d) ®
E] l NG
CHECK IGNITION SPARK. »| Check ignition coil, igni- .
1. Disconnect spark plug cord. tion wire, power transis- Gl
2. Connect a known goed spark plug to tor unit and circuits. (See
< the spark plug cord. page EF & EC-98.)
3. Place end of spark plug against a A5
-— Spark plug suitable ground and crank engine. A
4 i » 4. Check for spark.
SEF282G OK it
* NG
CHECK ECM HARNESS CONNECTOR. »| Repair or replace.
Check the ECM pin terminals for dam- 1
age or poor connection of ECM harness LG
connector.
OK
s 4
Reconnect ECM harness connector and
retest. 5
IE
iTroubIe is not fixed.
NG ‘
CHECK ECM POWER SUPPLY AND »| Repair or replace. el
GROUND CIRCUIT. =
Refer to page EF & EC-83.
oK RAT
¥
TRY A KNOWN GOOD ECM.
lOK AT
INSPECTION END
Fa@:
H.’ﬁ"\
Diagnostic Procedure 6 — Hard to Start or
Impossible to Start under Normal Conditions i
L NG 8T
k)
CHECK BATTERY AND STARTER. »| Repair or replace.
Check battery and starter operation.
(Refer to EL section.) o
BF
6 oK
A 4 N
SEF380I CHECK FUEL PRESSURE. ° »| Check fuel pump and cir- Ha
1. Pinch tuel feed hose by hand. cuit. (See page EF & o
> = 2. When cranking the engine, is there EC-99)
’ g any pressure on the fuel feed hose?
W > EL
v//\i'a \ @ Yes o
< y }07\, JC L4 v
4 es
,‘ CHECK INJECTOR FOR LEAKAGE. »| Check injector(s) for DX
- oA~ Fuel feed When pressing accelerator pedal fully, leakage. L2
o) hose can you start the engine.

SEF08aL

¥ No
®

EF & EC-63
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“Diagnostic Procedure 8 — Hesitation when the
Engine is Cold (Cont’d)

®
Trouble is fixed.
TRY A KNOWN GOOD MASS AIR FLOW .| Replace mass air flow
SENSOR. sensor.

Trouble is not fixed.

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

4
INSPECTION END

EF & EC-66
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TROUBLE DIAGNOSES

1] Diagnostic Procedure 9 — Hesitation under
Normal Conditions
CHECK SPARK PLUGS. NG_ Repair or replace spark
Remove spark plugs and check for 4 plug(s).
fouling, etc.
oK
SEF158l
) 4
CHECK HEATED OXYGEN SENSOR. Yes | Replace heated oxygen

SEF332D

1. Set “Self-diagnostic function” in
Diagnostic Test Mode |. {See page
EF & EC-41)

2. Maintaining engine at 2,000 rpm
under no-toad, check that GREEN
LED on the ECM goes ON and OFF

hd

sensor.

SEFOBTLA

more than 5 times during 10 sec- FiE
onds.
No CL
b 4
CHECK CANISTER PURGE. Yes | Gheck purge and vacuum | M
1. Disconnect canister purge line hose lines.
and plug hose.
2. Perform cruise test. AT
3. Does the hesitation disappear?
Na FA
¥
CHECK FOR INTAKE AIR LEAK. YesL Discover air |leak location RA
When pinching blow-by hose (lowering | and repair.
the blow-by air supply), does the -
engine speed rise? BR
MNo
y §T
INSPECTION END
Bl
A
EL
B}
EF & EC-67 245
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SEF386l

Turning

Diagnostic Procedure 10 — Engine Stalls when

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

NG

hd

OK

Y

Fill fue! tank with fuel.

PERFORM POWER BALANCE TEST.

SEC141B

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

No

Yes

y

Goto .

CHECK INJECTOR.

1. Remove camshaft position sensor
from engine. (Harness connector
should remain connected.)

2. Turn ignition switch ON. (Do not start

SEFO81L

engine.}

3. When rotating camshaft position sen-
sor shafi, does each injector make
an operating scund?

No

Yes

ﬂ ¥

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

CHECK IGNITION SPARK.

1. Disconnect spark plug cord.

2. Connect a known good spark plug to
the spark plug cord.

3. Place end of spark plug against a

Igniticn wire

Spark plug

SEF282G

suitable ground and crank engine.
4. Check for spark.

NG

OK

Y

Check ignition coil, igni-

fion wire, power transis-

tor unit and circuits. (See
page EF & EC-96.)

CHECK FUEL PRESSURE.

1. Release fuel pressure to zero. {Refer
to page EF & EC-150))

2. Install fuet pressure gauge and check
fuel pressure.
Al idle:

Pressure gauge

SEC2438

Approx. 250.1 kPa

(2.55 kgicm?2, 36.3 psi)
The momenl throttle valve is tully
open:

Approx. 299.1 kPa

(3.05 kgicm?®, 43.4 psi)

NG

iox

(Go to & on next page.)

EF & EC-68

Check fuel pressure reg-
ulator diaphragm.
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TROUBLE DIAGNOSES

Diagnostic Procedure 10 — Engine Stalis when

Turning (Cont’d)
®

|

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

Repair or replace.

lOK

Reconnect ECM harness connector and
retest.

lTrouble is not fixed.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-83.

NG )
Repair or replace.

lOK

TRY A KNOWN GOOD ECM.

lOK

INSPECTION END

vacuum hosey

T

SEFQ70L

Diagnostic Procedure 11 — Engine Stalis when

the Engine is Hot
1]

CHECK FUEL VAPOR.

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

2. Perform cruise fest.

3. Does the engine stall disappear?

Yes | Gheck fuel properties.

Injector harness connector
4 N

JAGRES

hNo. 5

SEC141B

No

y

PERFORM POWER BALANCE TEST.
When disconnecting each injector har-
ness connectcr one at a time, is there
any cylinder which does not preduce a
momentary engine speed drop?

No

Goto & .

SEF061L

Yes

Y

Y

CHECK INJECTOR.

1. Remaove camshaft position sensor
from engine. {Harness connector
should remain connected.)

2. Turn ignition switch ON. (Do not start
engine.}

3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?

No | Check injector(s) and cir-

Y

&Yes
&

EF & EC-69

cuit(s).
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TROUBLE DIAGNOSES

Diagnostic Procedure 11 — Engine Stalls when
3] the Engine is Hot (Cont’d)
®

a l

CHECK IGNITION SPARK. Check ignition coil, igni-
1. Disconnect spark plug cord. tion wire, power transis-
2. Connect a known good spark plug to tor unit and their circuits.
the spark plug cord. (See page EF & EC-96.)
3. Place end of spark plug against a
4,

Ignition wire

NG

Y

Spark plug

suitabie ground and crank engine.
Check for spark.

SEF282G OK
.
NG

CHECK FUEL PRESSURE. L] Check fuel pressure reg-
1. Release fuel pressure to zero, (Refer ulator diaphragm.
to page EF & EC-150))
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 250.1 kPa
(2.55 kg/cm?, 36.3 psi)
The moment throttle valve is fully
open:
Approx. 2991 kPa
(3.05 kg/em®, 43.4 psi)

SEC2438 OK
e ' NG
CHECK ECM HARNESS CONNECTOR.

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

Repair or replace.

A 4

oK

Y

Reconnect ECM harness connector and
retest.

Trouble is not fixed.
¥
CHECK ECM POWER SUPPLY AND

GROUND CIRCUIT.
Refer to page EF & EC-83.

NG )
Repair or replace.

Y

oK

r

TRY A KNOWN GOOD ECM.

lOK

CHECK TIMING BELT FOR PROPER
INSTALLATION.
lOK

INSPECTION END

NG e
Replace timing belt.

r

EF & EC-70 248
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i

-,

;

)
Sy,

A

the Engine is Cold
1]

Diagnostic Procedure 12 — Engine Stalls when

CHECK IACV-AAC VALVE.

When the engine is cold, can you start
the engine when pressing accelerator
pedal fully?

NG | check IAGV-AAC valve,

OK
SEF382)

SEC141B

r

Y

and circuits. (See page
EF & EC-128.)

PERFOEM POWER BALANCE TEST.
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

NG

Goto [ .

Y

OK

h J

CHECK INJECTOR.

1. Remove camshaft position sensor

SEF061L y

irom engine. (Harness connector
should remain connected.)

2. Turn ignition switch ON. {Do not start
engine.}

3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?

NG | check injector(s) and ¢ir-

OK

Y

cuit(s).

CHECK IGNITION SPARK.

(4]

Ignition wire

Spark plug

SEF282G

1. Disconnect spark plug cord.

2. Connect a known good spark plug to
the spark plug cord.

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

4. Check for spark.

NG Check ignition coil, igni-

Y

oK

r

tion wire, power transis-
tor unit and circuits. (See
page EF & EC-96.)

CHECK SPARK PLUGS.

Remove the spark plugs and check for

NG Repair or replace spark

fouling, etc.
lOK

(Go to ® on next page.}

SEF1561

EF & EC-71

¥

plug(s).

249
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TROUBLE DIAGNOSES

7 I
WS
ﬁ@’ﬁf‘ '

—Pressure gauge

SEC243B
Fully clockwise
test mode
sejector
MEF239D

Diagnostic Procedure 12 — Engine Stalls whepn

the Engine is Cold (Cont’d)
®
B l

NG
CHECK FUEL PRESSURE.

hd

1. Release fuel pressure to zero. (Refer
{o page EF & EC-xxx.)
2. Install fuel pressure gauge and check
fuel pressure.
Af idle:
Approx. 250.1 kPa
{2.55 kglcm?, 36.3 psi)
The moment throttle vaive is fully
open:
Approx. 299.1 kPa
{3.05 kgicm?, 43.4 psi)

Check fuel pressus reg-
ulator diaphragm.

JLOK
NG
CHECK ECM HARNESS CONNECTOR. >

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

lOK

Reconnect ECM harness connector and
retest.

lTroubIe is not fixed.

Repair or replace.

NG
CHECK ECM POWER SUPPLY AND

A 4

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

10«

TRY A KNOWN GOOD ECM.

lOK

INSPECTION END

Repair or replace.

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

CHECK IACV-AAC VALVE. Ne

1. Close IACV-AAC valve completely by
turning diagnostic test mode seleclor

Check IACV-AAC valve
and circuil. {See page EF
& EC-xxx.}

on ECM fully clockwise.

Yes

A ¥

2. Does the engine speed drop? -

PERFORM POWER BALANCE TEST. No

Go to

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

lYes

{(Go to &) on next page}

SMA95-115] ‘94 MAXIMA

)y Arrow Indicates Amendad Information

[ May 1993 (11) | SMAE-0J30U0 EF & EC -72
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TROUBLE DIAGNOSES
Diagnostic Procedure 13 — Engine Stalls when

Stepping on the Accelerator Momentarily
(Contd) @
l
No .
CHECK INJECTOR. »| Check injector(s} and -
1. Remove camshaft position sensor their circuit(s). i
from engine. {Harness connector
should remain connected.)
2. Turn ignition switch ON. (Do not start [
engine.) il
3. When rotating camshaft position sen-
sor shaft, does each injector make
SEFOBIL an operating sound? =
EI Yes
4] A 4 NG
oy - &
Ignition wire CHECK IGNITION SPARK. | Check ignition coil, igni- 1e
1. Disconnect spark plug cord. tion wire, power transis-
2. Connect a known good spark plug to tor unit and their circuits.
the spark plug cord. (See page EF & EC-96.)
3. Piace end of spark plug against a
suitable ground and crank engine.
N 4. Check for spark.
- Spark plug oK B
v i » ¥ NG
CHECK FUEL PRESSURE. »| Check fuel pressure reg- oL
SEF2B2G | 1 Release fuel pressure to zero. (Refer ulator diaphragm. i
to page EF & EC-150)
2. Install fuel pressure gauge and check
fuel pressure. AT
At idie: W
Approx. 250.1 kPa
{2.55 kgicm?, 36.3 psi)
The moment throttle valve is fully AT
open: o
Approx. 299.1 kPa
(3.05 kg/em?, 43.4 psi)
FA
OK
T NG
SECZ43B CHECK ECM HARNESS CONNECTOR. »! Repair or replace. %)
Check the ECM pin terminals for dam- T
age or poor connection of ECM harness
connector.
BR
CK i
A4
Reconnect ECM harness connector and &T
retest. =
lTrouble is not fixed.
NG : AP
CHECK ECM POWER SUPPLY AND »| Repair or replace.
GROUND CIRCUIT.
Refer to page EF & EC-83.
RA&
OK o
Y
TRY A KNOWN GQOOD ECM. EL
oK
INSPECTION END D)4

EF & EC-73 251
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Fully clockwise

N Diagnostic
test mode
sejector

MEF238D)

Diagnostic Procedure 14 — Engine Stalls after

Decelerating

CHECK {ACV-AAC VALVE.

1. Close IACV-AAC valve completely by
turning diagnostic test mode selector
on ECM fully clockwise.

2. Does the engine speed drop?

No

Fully ctockwise

Yes

4

Check IACV-AAC valve
and circuit. (See page EF
& EC-xxx})

-

CHECK IDLE ADJ. SCREW CLOGGING.
1. Set Diagnostic test mode selector to
fully clockwise position.
2. Can you se! engine speed as lollows
by lurning idle adjusting screw?
700450 rpm
[in “N’* position]

No

Yes

) 4

Gheck for 1AS clogging
or throltle body clogging.

PERFORM POWER BALANCE TEST.
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

No

Yes

el |

Go to E

SEC141B

CHECK INJECTOR.

1. Remove camshaft position senscr
from engine. {Harness connector
should remain connected.)

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

3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?

No

Yes

v

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

SEFOBIL

CHECK IGNITION SPARK.

1. Disconnect spark plug cord.

2. Connect a known good spark plug fo
the spark plug cord.

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

4. Check for spark.

NG

lOK

(Go o (A) on next page.)

SMAZ5-116 | ‘94 MAXIMA

[ May 1993 (11} | SM4E-0J30U0

me Arrow !ndicates Amended Information

EF&EC-74

b

Check ignition coil, igni-

tion wire, power transis-

tor unit and circuits. (See
page EF & EC-xx.}
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Ignition wire

Spark plug

SEF282G

Diagnostic Procedure 14 — Engine Stalls after

Decelerating (Cont’d)
®

)
N Fuel feed hose

SN

SEC243B

CHECK FUEL PRESSURE,
1. Release fuel pressure to zero. {Refer
to page EF & EC-150.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 250.1 kPa
(2.55 kg/em?, 36.3 psi)
The moment throttle valve is fully
open:
Approx. 299.1 kPa
{3.05 kg/cm?, 43.4 psi)

NG

OK

A

.| Check fuel pressure reg-

vlator diaphragm.

SEF332D

CHECK HEATED OXYGEN SENSOR.

1. Set ""Self-diagnostic function’ in
Diagnostic Test Mode |. (See page
EF & EC-41.)

2. Maintaining engine al 2,000 rpm
under no-load, check that GREEN
LED on the ECM goes ON and OFF
more than 5 times during 10 sec-
onds.

NG

OK

Y

Replace heated oxygen
Sensor.

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

NG

Y

oK

¥

Reconnect ECM harness connector and
retest.

Trouble is not fixed.
¥

Repair or replace,

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-83.

NG

OK

¥

TRY A KNOWN GOOD ECM.

oK

h 4

INSPECTION END

EF & EC-75

Repair or reptace.

#5

S

LG

JilT

1

hES]

=

i
0
R,

8T

LI
[Il'IJ )

EL
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TROUBLE DIAGNOSES

Diagnostic Procedure 15 — Engine Stalls when
Accelerating or Cruising

PERFORM POWER BALANCE TEST. No | Goto EI .
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
meomentary engine speed drop?

Yes

H v

CHECK INJECTOR.

1. Remove camshaft position sensor " cuii(s).
from engine. (Harness connector
should remain connected.)

2. Turn ignition switch ON. (Do not start
angine.)

3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?

No .| Check injector(s) and cir-

SEFOG1L Yes
¥
Ignition wire CHECK IGNITION SPARK. NG | Check ignition coil,
1. Disconnect spark plug cord. . power transistor unit and
2. Connect a known good spark piug to circuits. {See page EF &
the spark plug cord. EC-96.)

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

M iOK

SEF2B2G ﬂ

“Pressure gauge CHECK FUEL PRESSURE. NG | Check fuel pump, circuit
— 1. Release fuel pressure to zero. (Refer and fuel pressure regula-
to page EF & EC-150)) tor.

2. Install fuel pressure gauge and check
fuel pressure.

At idle:

Approx. 250.1 kPa

{2.55 kgfcm?, 36.3 psi)
The moment throttle valve is fully
open:

Approx. 299.1 kPa

{3.05 kg/cm?, 43.4 psi)

Spark plug

oK
v
CHECK FOR INTAKE AIR LEAK. YesL Discover air teak location
When pinching blow-by hose (lowering | and repair.

the blow-by air supply), dees the
engine speed rise?
lNo

{Go to @& on next page.)

EF & EC-76
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Diagnostic Procedure 15 — Engine Stalls when
Accelerating or Cruising (Cont’d)
®

!

NG
CHECK ECM HARNESS CONNECTOR. »| Repair or replace. -
Check the ECM pin terminals for dam- @
age or poor connection of ECM harness
connector.
lo}( (AN
Reconnect ECM harness connector and
retest. W
lTroubIe is not fixed.
NG .
CHECK ECM POWER SUPPLY AND »| Repair or replace. e
GROUND CIRCUIT. T
Refer to page EF & EC-83.
LOK
TRY A KNOWN GOCD ECM.
Jox Fle
INSPECTION END
1] Diagnostic Procedure 16 — Engine Stalls when
the Electrical Load is Heavy T
1]
CHECK BATTERY AND ALTERNATOR. |NG | Repair or replace. A
Check battery and alternaler condition. .
(Refer to EL section.) o
=&
OK
Y
SEF8Sl | PERFORM POWER BALANCE TEST. No | goto & . RA
When disconnecting each injeclor har- !
ness conneclor one at a time, is there -,
any cylinder which does not produce a i
momentary engine speed drop?
Yes gr
h 4
[ No .. .
CHECK INJECTOR. .| Check injector(s] and cir- B
1. Remove camshaft position sensor i cuit(s). ‘
from engine. (Harness connector
should remain connected.) WA
SEG141B L . A
2. Turn ignition switch ON. {Do not start
engine.}

A | 3. When rotating camshaift position sen- Bl
sor shaft, does sach injecior make h
an operating sound?

lYes DX
{Go to ) on next page.)
SEFOE1L
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Diagnostic Procedure 16 — Engine Stalis when

the Electrical Load is Heavy (Cont’d)

ignition wire &
CHECK IGNITION SPARK. NG 1 Check ignition coil, igni-
1. Disconnect spark plug cord. tion wire, power transis-
o Spark plug 2. Connect a known good spark plug to tor unit and circuits. (See
the spark plug cord. page EF & EC-96.)
. Place end of spark plug against a
v 3. Pl d of spark pl i
SEF282G suitable ground and crank engine.
4. Check for spark.
““__‘ 7 Pressure gauge oK
/‘E\ r
A ¥ ———__ || CHECK FUEL PRESSURE. NG‘ Check fuel pressure reg-
1. Release fuel pressure o zero, (Refer ulator diaphragm.
to page EF & EG-150.)
2. Install fuel pressure gauge and check
o N fuel pressure.
Fuel feed hase & ﬂ-! At idle:
A 20} 4 *
pa h/ \1-" ‘ Approx. 250.1 kPa
' SEC2438 (2.55 kg/cm?, 36.3 psi)
The moment throttle valve is fully
open:
Approx. 299.1 kPa
(3.05 kg/em?, 43.4 psi)
oK
A 4
CHECK ECM HARNESS CONNECTOR.  |MNG | Repair or replace.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.
0K
¥
Reconnect ECM harness connector and
retest.
Trouble is not fixed.
Y
NG

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-83.

oK

k4

TRY A KNOWN GOOD ECM,

oK

k.

INSPECTION END

EF & EC-78

Repair or replace.
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Diagnostic Procedure 17 — Lack of Power and
Stumble '

r(EHE(.':K FUEL PRESSURE. NG | Check fuel pressure reg-
1. Release fuel pressure to zero. | ulator diaphragm.
{(Refer to page EF & EC-150.)

&
e

_,Fuel feed ose "\ . : 2. Install fuel pressure gauge and check
‘ iy fuel pressure.

At idle: S
Approx. 250.1 kPa )
(2.55 kag/ocm®, 36.3 psi)

The moment throttle valve is fully LE

opern:

Approx. 299.1 kPa
{3.05 kgfcm?, 43.4 psi)

RA

OK
4 Fle
CHECK FOR INTAKE AIR LEAK. Yes‘ Discover air leak location
When pinching biow-by hose {lowering "] and repair.
the blow-by air supply), does the [
engine speed rise?
No =
v W
CHECK TIMING BELT FOR PROPER NGL Reptace timing belt.
INSTALLATION. i
BT
CK
Y
INSPECTION END EA
Diagnostic Procedure 18 — Knock
1]
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? -
° B
No
r [Jl,u\
CHECK EGR OPERATION. No | Check EGR valve for "
1. Apply vacuum directly to the EGR sticking.
valve using a handy vacuum pump, EL
2. Check to see that the engine runsg =
rough or dies.
lYes T3
®
MEF262D
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SEC191B

Diagnostic F(’Drocedure 18 — Knock (Cont'd)

l

CHECK EGRC-SOLENOID VALVE.

1. Disconnect EGRC-solencid valve har-
ness connector.

2. Supply EGRC-solencid valve termi-
nals with battery current and check
operating sound.

NG

.| Check solencid valve and

OK

ﬂ Y

circuit,

SEF15861

CHECK VYACUUM HOSES.

Check the following vacuum hoses for

clogging, cracks and poor connection.

a) Vacuum hose between EGR vaive
and EGRC-solenoid valve.

b) Vacuum hose between EGRC-sole-
noid valve and throttle body port.
¢} Vacuum hose between EGRC-sole-

noid valve and air duct.

NG

OK

¥

Repair or replace.

CHECK FOR OIL LEAK TO COMBUS-
TION CHAMBER.

Remove spark plugs and check for foul-
ing with oil.

Yes

Y

Check pistons, piston
rings, valves, valve

seats, valve cil seal,
engine oil level, etc.

No

r

INSPECTION END

EF & EC-80
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SEF332D

Diagnostic Procedure 19 — Surge

SEC547A

CHECK HEATED OXYGEN SENSOR.

NG

Replace heated oxygen

1. Sat “Self-diagnostic function™ in sensor. @l
Diagnostic Test Mode |. (See page '
EF & EC-41.)

2. Maintaining engine at 2,000 rpm MA
under no-foad, check that GREEN
LED cn the ECM goes ON and OFF
more than 5 limes during 10 sec- EM
onds.

OK
LG
L 4
CHECK EGR VALVE. NG | Repair or replace.
Check EGR valve for sticking. "
OK _
y Fe

CHECK ECM HARNESS CONNECTOR.  |NG | Repair or replace.

Check the ECM pin terminals for dam-

age or poor connection of ECM harness CL

connector.

OK WIT
F
Reconnect ECM harness connector and
retest. AT
Trouble is not fixed.
¥ 2
TRY A KNOWN GOOD ECM. e
OK i
y RA
INSPECTION END
BR
§T
BIF
[Hl&
EL
[
EF & EC-81 259
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SEF1561

Diagnostic Procedure 20 — Backfire through the

Intake
1]

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

NG

Y

OK

'

Repair or replace spark
plug(s).

CHECK INTAKE AiIR LEAK.

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

Yes

Y

No

A4

CHECK FOR INTAKE VALVE DEPOSITS.

If there are deposits on intake valves,
remove them.

¥

INSPECTION END

Discover air leak location
and repair.

Diagnostic Procedure 21 — Backfire through the

Exhaust

CHECK ENGINE COOLANT TEMPERA-
TURE SENSOR.

Check engine coclant temperature sen-
sor and its circuit. (See page EF &
EC-91)

NG

.| Replace or repair.

OK

r

INSPECTION END

EF & EC-82

L
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Diagnostic Procedure 22
MAIN POWER SUPPLY AND GROUND CIRCUIT

i
D] J/C : Jaoint cennector [Refer to last Gl

page (Foldout page).]
/ {Engine control harness)
MIA,
It i
|

10
10
11

o
ooo

15
(&)
-

16I 15 / E 3" "
- 16—C~0R [ G/DR L G~/DR — {TG
= ég:g . EEmgine )r‘com

AT ﬁ“eu arness

(2] - -
WSB woB R

)

(o]
D @ (® _J '
,?fi"_i@ FE
:
- 1 ? L

B]C]| 35
1% f Fﬁ @! FUSE WIT
| L w —1o o B
5949 £9]59 5D—B — E HH T
BUGT SUlEt] z nh

WL

fé FUSIBLE® m A
& 22 e Deeting [ AT
EGM - =
o EES&ES EgimLE LINK L
CONTROL — R
MODULE) D] () BATTERY EA,

MEF189F

Harness layout

23
i=

e =
“BR" fusible link

i
T

o

L, 'Battery & terminal harness connector
N\ e

s \\ ol

SECO53B ) il

=3

\ H\ LECM SMJ harness connector
MEF263DA
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TROUBLE DIAGNOSES

[ een joi CUNNECTOR” .

A

€
= l

D
(25

MEF264D
“ ECM CONNECTOR
49-59
CONNEET
_Q1
@& ‘&
) K
MEF’?BSD_
-
CONNECTOR E

16 49 59

)
DISCONNECT i

@ s
r\
MEF182F
D [[__ecH_[of conNecToR)|

10-20-50-60-107-108-116 }
DISCONNECT

CONNECT

&

MEF267D

Diagnostic Procedure 22 (Cont’d)

INSPECTION START

h 4

CHECK POWER SUPPLY.

1) Turn igniticn switch "ON"".

2} Check voltage between ECM pin
terminal 48 and ground.
Voltage:

Approximately iV

E 3) Check voltage between ECM pin
terminals @9, 6 and ground.
Voliage: Battery voltage

NG

hd

OK

E hJ

CHECK HARNESS CON-
TINUITY BETWEEN ECM
AND BATTERY.

1} Turn ignition switch
“"OFF".

2} Disconnect ECM SMJ
harness connecior.

3) Connect a suitable
jumper wire between
ECM terminal @ and
ground.

4) Turn ignition switch
“ON'.

5) Check harness conti-
nuity between battery
% terminal harness
connector (E29) and
ECM pin terminals @9
and &9 .

Continuity should
exist.

NG

h 4

Check the following
items.
1) ECCS relay
Refer to "'Electrical
Components
Inspection''.
{See page EF &
FEC-148.)
2) “BR" fusible link
3) Joint connector (E5D
4) Joint connector (&
If OK, check harness
cannectors/harness.

CHECK GROUND CIRCUIT.

1) Turn ignition switch "QFF".

2) Disconnect ECM SMJ harness con-
nector.

3) Check harness continuity between
ECM pin terminals d0), €0, 60, &0,
daary, gy, {18 and ground.

Continuily should exist.

NG

¥

OK

Y

INSPECTION END

EF & EC-84

1} Check if engine
greund terminal con-
nectors (F2) and (FiD
contact with engine
body properly.

2) Repair harness or con-
nectors.
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TROUBLE DIAGNOSES

Diagnostic Procedure 23
CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

@ Gl
J/C ¢ Jolnmt connector [Refer to last
page (Foldout page).l
1A,
:
{Engine = ' EM
control
harness)
16| 18 164 —G-/0R E/OR G/OR o
(Englne room ”:IKB‘
herrness]
W B r@ woB -—!‘J/G_l
e @ @ il
Jrsc-3 (E52) .
= FE
I A
L I LS 3 T oL
el | @Ry o T T 23 o3 i i
&)
HH I @ L%hj]_l Q
3 @l o FUSE )
@ L@J o m @ [O5AT] TSR] @: [MﬂT
of fo H | odoys
59j49 = = ECCS FUSIBLE® = & © = .
ENGINE RELAY LINK E‘i‘j EI (ﬂ\T
GROUND
ECM EgiIBLE LINK =
—%sr—
oL CAMSHAFT BATTERY
MCDULE) POSITION [
SENSOR MEF190F
Harness layout RA
ST
V4
Camshaft position sensor Y
harness connector MEF263DA MEF263DA HA
Engine ground 1) D
Y, L
oy
4 / = >
s P
e
e AR A A —
PRI
}/ }/ ™ B =
‘l‘-\ =
i B MEF393F

EF & EC-85 263



TROUBLE DIAGNOSES

(&

:ﬁ y CONNECT
A€

A\
*

MEF 183F|
= —
|___EcH__|o coNNECTOR]|
% 49.59 —
HS. alby
NISCONNECT c
DISCONNECT
(&)
MEF 289D
I___eom _[o[coNNEGTOR]| g
41:42-51-52
@
HS.
o5 @
=
6
) MEF270D
DN conuscrmﬂ Emm"m
41 5‘\ 424 5‘2 U|5EDNNEET
X J
MEFZ71D
DISCONNECT
A€
(&
- SECCS4B

Diagnostic Procedure 23 (Cont'd)

INSPECTION START

y

’_CHECK POWER SUPPLY.

1) Turn ignition switch “"ON".

2y Check voltage between terminai (@
and ground.
Voliage: Battery voltage

NG

Y

OK

y

CHECK HARNESS CON-
TINUITY BETWEEN ECM
AND CAMSHAFT POSI-
TION SENSOR.

1) Turn ignition switch
"QFF",

2) Disconnect camshaft
position sensor har-
ness connector.

3) Disconnect ECM SMJ
harness connector.

4) Check harness conti-
nuity between ECM
terminals @, &9 and
termina! (a).
Continuity should
exisl.

If NG, repair harness
or connectors.

CHECK INPUT SIGNAL.

1) Start engine.

2) Check that pulse signals exist in
ECM terminals 40, &1 and @@, €2
with logic probe.

Pulse signal should exist.
@0, &0: 120° signal
@, &:1° signal

NG

Y

OK

EF & EC-86

CHECK HARNESS CON-
TINUITY BETWEEN ECM
AND CAMSHAFT POS)-
TION SENSOR.

1) Stop engine.

2) Disconnect camshaft
position sensor har-
ness conneclor.

3} Disconnect ECM SMJ
harness connector.

4) Check harness conti-
nuity between ECM
terminals @, 60 and
terminal ), ECM ler-
minals 42, € and
terminal (©).
Continulty should
exist.

If NG, repair harness
or connectors.

OK
y

CHECK COMPONENT
{Camshatt position sen-
s0r}.
Refer to '"'Electrical Com-
ponents Inspection’".

{See page EF & EC-143)
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TROUBLE DIAGNOSES

Diagnostic Procedure 23 (Cont’d)

®
CHECK GROUND CIRCUIT. NG._ Repair harness or con- Gl
1) Stop engine. nectors.
2} Disconnect camshaft position sensor
harness connector. BA

3) Loosen and retighten ground screws.
4) Check harness continuity between

=

terminal (@ and ground. 4l
Continuity should exist.

OK e

h 4

Reinstall any part removed.

4

Erase diagnostic test mode il {Self- Bis

diagnostic results) memory.
{Refer to EBF & £C-42)

CL
4
Perform driving test and then perform NG‘ 1) Perform ECM input/ T
diagnostic test mode Il (Self-diagnostic " cutput signal inspec-
results) again. _ tion test.
{Refer to EF & EC-42)) 2} f NG, recheck the AT
OK ECM pin terminals for
damage.
Check the connection &
at the ECM harness
connector.
A
4
INSPECTION END
§F
BlF
{rl A
EL
[E)4

EF & EC-87 265



TROUBLE DIAGNOSES

Diagnostic Procedure 24

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

MASS AIR
ECM FLOW SENSOR
(ECCS
CONTROL

MODULE} Foé
- EE JAC + Joint connector

[Refer to last page
(Foldout page!.]

i @)

G-0R

—

y ] @
{Not used] I
i ! % %
16— G/0R 4 ‘ G/O0R G/OR
N i (Englne room
{Engine ! harness}
contral  [i |\
harness} [ |} @1 @
R - -
5 : WoR — - woR —!J/C 1
1
it (re (E3 G
b
I '
gt ] |
—W |
26—B8 ——— ) Jd C-3 @
[ e
b

@4

FUSE

7
5
B
1:]—J;IW/L

-
FUSIBLES o @ EE

o [
é 4E RS, | e LD

- FUSIBLE LINK L
ENGINE X L wr—! =
GROUND D) BATTERY

LE
F

MEF191F

Mass air flow sensor

\\\\\\\\ .

harness connector
\\'\\ - 4 MEF2630A
Engine ground D)} \ \ \%—Ji
%@
b1 ot
ramev Py T
Sl

MEF383F
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TROUBLE DIAGNOSES

%%
ﬂ:izj

L@_

2
W
K
= BECO088B
E BISCONNECT ED
A€

DISCONMECT

[ ECM [0 CONNECTOR]

MEF273D
Talblclaleld] Ee
D &
@ 3 | 7 @—H
SE_CD?DB

Diagnostic Procedure 24 (Co

INSPECTION START

m h 4

nt’'d)

CHECK POWER SOURCE. NG

CHECK HARNESS CON-

Y

1) Turn ignition switch “"ON"".

2) Check voltage between terminal (&)
and ground.
Voltage: Battery voitage

OK

v

TINUITY BETWEEN MASS
AIR FLOW SENSOR AND
ECM.

1) Turn ignition switch
“QFFT.

2} Disconnect mass air
flow sensor harness
connector.

3) Disconnect ECM SMJ
harness conneclor.

4) Check harness conti-
nuity hetween ECM
terminais 4%, 69 and
terminal (8.
Continuity should
exist.

If NG, repair harness
or connectors.

CHECK INPUT SIGNAL. NG

CHECK HARNESS CON-

Y

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

2} Check voltage between terminal (B
and ground at idle under no-load.
Voltage: 1.0 - 1.3V

[5] Fsy'
TS.

DISCONNECT

O eJd]<[blah

E DISCONMECT

ECH k{coNNEcTUR”
27

[

&

MEF274D

OK

EF & EC-89

TINUITY BETWEEN MASS
AIR FLOW SENSOR AND
ECM.

1) Stop engine.

2) Disconnect mass air
flow sensor harness
connector.

3) Disconnect ECM SMJ
harness connector.

4) Check harness conti-
nuity between ECM
terminal &) and termi-
nal (B).

Continuity should
exist.

If NG, repair harness
or connectors.

oK

A
CHECK COMPONENT
(Mass air flow sensor).
Refer to ""Electrical Com-
ponents Inspection’.
{See page EF & EC-143))
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TROUBLE DIAGNOSES

- - lﬂlfl DISCONNELT
{Jeld]cIblc} TS. E@

le o}

&

SEC072B

Diagnostic Procedure 24 (Cont'd)

®

CHECK GROUND CIRCUIT.

1) Stop engine.

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

3) Loosen and retighten ground screws.

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

NG

OK

r

Reinstall any part removed.

¥

Erase the diagnostic test mode il (Self-
diagnostic results} memory.
(Refer to EF & EC-42)

h 4

Repair harness or con-
neciors.

Perform driving test and then perform
diagnostic test mode Il {Self-diagnostic
results) again.

(Refer to EF & EC-42))

NG

¥

OK

b

INSPECTION END

EF & EC-90

1) Perform ECM input/
output signal inspec-
tion test.

2) If NG, recheck the
ECM pin terminals for
damage.

Check the connection
at the ECM harness
connector.
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TROUBLE DIAGNOSES | _

Diagnostic Procedure 25

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

IR ®

—1

%
%;

B

=E
E 76 / (Engine contral harness) @L
2a—d
39 50 &
T
AlB] "
F33 délfh
T AT
B
ECM [ &
{ECCS ENGINE COOLANT I i)
CONTROL TEMPERATURE SENSOR
MODULE)
MEF192F
- —— e BA
Harness layout
—Engine coolant 52
temperature B n
Tsansor harness (/)
“connector
>,
D 8T
87
J
— \\\\ | M
MEF380F MEF263DA
EL
(DX

EF & EC-91 269



TROUBLE DIAGNOSES

= =
[__Ecn__ o conEcTaR]]

28

D

CONNEET

MEF276D

B
A€

)

[_Ecn_|of connecToR]|

28
..

i DISCONNECT
A€

&

MEF277D
U‘SCUNJ’!EET "' QISCONNECT
“e) A€)
[ Ecn_[of connEcTor]| {BI5h
30
[Q]
L - - -
(&)
MEF278D

Diagnostic Procedure 25 {Cont’d)

INSPECTION START

A
h 4

CHECK INPUT SIGNAL.

1) Start engine.

2) Make sure that voltage between ECM
terminal and ground changes
during engine warm-up.

Cold — Hoet:
Approximately 5 - 0V

NG

Y

OK

Y

CHECK HARNESS CON-
TINUITY BETWEEN
ENGINE COOLANT TEM-
PERATURE SENSOR AND
ECM.

1) Stop engine.

2) Discennect engine
coolant temperature
sensor harness con-
nector.

3) Disconnect ECM SMJ
harness connector.

4) Check harness conti-
nuity between ECM
terminal @ and termi-
nal @).

Continuity should
exist.

If NG, repair harness
or connectors.

OK

h 4

CHECK COMPONENT
{Engine coolant tempera-
ture sensor).

Refer to “Electrical Com-
ponents Inspection’.
(See page EF & EC-143))

CHECK GROUND CIRCUIT.

1} Stop engine.

2) Disconnect engine coolant tempera-
ture sensor harness connector.

3) Disconnect ECM SMJ harness con-
nector.

4} Check harness continuity between
ECM terminal & and terminal @).
Continuity should exist.

NG

Y

oK

b,

Reinstall any part removed.

!

®

EF & EC-92

Repair harness or con-
nectors.
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TROUBLE DIAGNOSES

Diagnostic Procedure 25 (Cont’d)

®

|

Erase the diagncstic test mode Il {Seli-
diagnostic results) memory.
{Refer to EF & EC-42.)

4

Perform driving test and then perform
diagnostic test mode [l {Seif-diagnostic
results) again.

(Refer 1o EF & EC-42))

OK

r

INSPEGTION END

EF & EC-93

NG

1) Perform ECM inpul/
output signal inspec-
tion test.

2) If NG, recheck the
ECM pin terminals for
damage.

Check the connection
at the ECM harness
connector.

—
IF &

3
=

W

=)
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TROUBLE DIAGNOSES

Diagnostic Procedure 26

VEHICLE SPEED SENSOR (Diagnostic trouble code No. 13)(Switch ON/OFF diagnosis)@
(MALFUNCTION INDICATOR LAMP ITEM)

VEHICLE IGNITION SWITCH
ECM SPEED o ARy
{ECCS SENSDR or

CONTROL
FUSE BLOCK
MODULE) (Refer to ~POWER
SUPPLY ROUTING~

tn EL section )

DR

G/OR

(Instrument COMBINATION METER

harness)

—]

J BRI 1]

CONTROL
UNIT

I
HEEBERE 3

1
L”

(50
(ol l_
G
L 64— K& -5 J e
GA/0R p——G/0R=t— L1 —4— G-OR —
8—- 01 {8
88 44— M4 —— 58
Hm E%
(Engine [Refer to last page
%

0 SPEED- wr
OMETER G188

Maln e e

harness) @ SMJ @

control (Foldout page).]
harness)

% 11
o O
17
25

D
E : Digital type combination meter

BODY
GROUND @: Needle type coembination meter

" f~_r Vehicle speed sensor q
,\‘ Lof——=o | harness connector
[ ETE |
EETRE
IrfEs s :
) \”

MEF193F

/ ] \J’ehic\fe spead suans;:r~ \5\
//‘? 1 ; &%&K =
L e, v
= = 0/1 f{Ift?/
er \
SEC0898 Lo By Y ! MEF381F

\\ \ [ ECM SMJ harness caonneclor
" MEF263DA

EF & EC-94 272
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ECH__[o] CONNECTOR]|

53

DISCONNECT

JK::

MEF279D

E 0 OISEONNECT
A€

Needle = DISCONNECT
meter 13 E@

[C__EcH '_H?coNNEcToRﬂ F'?H"]"H—}

63

&

[Q]

it
==
IR

(L1 1e

1 NS
Digyital
meter

l
|

MEF 280D

Diagnostic Procedure 26 (Cont’d)

INSPECTION START

) 4
Make sure that speedometer in combi- NG,. Check power supply and G
nalion meter operates properly. ground circuit for insiru-
ment panel.
OK {See EL section.) il
If NG, repair harness or A
conneclors.
, i
CHECK COMPONENT
{Vehicle speed sensor). P
Refer to “Electrical Com- LG
ponents Inspection’.
{See page EF & EC-144.)
, 8

CHECK INPUT SIGNAL. NG, CHECK HARNESS CON- -

1} Jack up front wheels. TINUITY BETWEEN COM- FE

2) Disconnect ECM SMJ harness con- BINATION METER AND
nector. ECM.

3) Check resistance between ECM ter- 1) Remove combination oL
minal & and ground. meter from instrument e
With transmission in neutral position, panel.
turn both front wheeis. 2) Disconnect combina- o
Continuity should be intermittent, tion meter harness T

connectors (16 and
oK ! “p
3) Check harness conti- AT
nuity between ECM '
terminat §3 and termi-
nal (®. o
Continuity should il
exist.
: Digital meter
: Needle meter EA
k.
Reinstall any part removed. -
Bl
L 4

Erase the diagnostic test mode i {Self- 5T

diagnostic results) memory. i

(Refer to EF & EC-42))

B
A
Perform switch ON/OFF diagnosis NG, 1) Perform ECM input/
(Diagnostic Test Mode V). output signal inspec- M
i

(Refer o EF & EC-45)

oK

h 4

INSPECTION END

EF & EC-95

tion test.

2) If NG, recheck the
ECM pin terminals for
damage. =
Check the connection
at the ECM harness
connector.
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Diagnostic Procedure 27

IGNITION SIGNAL (Diagnostic trouble code No. 21)

ECM

{ECCS
CONTROL
MODULE)

% 3
ﬂ (Engine control harness)

J-C :+ Joint connector [Refer to last

page (Foldout pagel.]

@ @

*W/G@ @w/s

IGNITION COIL

DISTRIBUTOR

JsC-2

| G

B-R
8/G
8/Y

¥ FUSIBLE LINK
B0 &9

IGNITION SWITCH

OFFIACG] ON | 5T

ol

olo
[e]

1 Pty 4 (Eng |
- ngine room
2 '\ harg‘ness)
JAC-5
!
E110
(o] w
ot

o] rosp—]

OHOHOr—0

FUSE

oy

FUSIBLE© lﬁ E

LINK ,U:J_'_JJI IU;U]

o B

|

m
.
t

L]
@ RESTSTOR -
AND ENGINE

POWER
TRANSISToR CCNDENSER  GROUND

wor— =
BATTERY

MEF194F

I\;r:iti/c’:{ {cofil ﬁl

harness connector
|

Resistor and
condenser
harness cennector

RS

MEF382F

MEF263DA

EF & EC-96
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Diagnostic Procedure 27 (Cont’d)

INSPECTION START

Y

CHECK POWER SUPPLY.

1) Disconnect resistor and condenser
harness connector.

2) Turn ignition switch “CN'".

3) Check voltage between terminal @)

NG

CHECK HARNESS CON-

o CONHECT
V]
) o
SEC081B
@ — e DISCOMNECT Valn
chlo 4 '€ F 124
CONNECT
(-
1l -
(]
SEC082B
GEb M €
b o
@ Logic
probe
£r= &
b BAT I
= SEC083B
= DISCONNELT Y Rl
HS. 15,
(I rﬁconuzcrnﬂ” <bla
1
|-
i MEF2810
[ ecn _ﬁCDNNEDTOR]I “4
? COMNECT
OIS
Y A
& &
) MEF282D

and ground.
Voltage:
Approximalely battery
voltage
OK
;

CHECK QUTPUT SIGNAL,

1} Reconnect resistor and condenser
harness conneclor.

2) Start or crank engine.

3) With legic probe make sure that
pulse signal exisis between terminal
(t) and ground.

Pulse signal shauld exist.

NG

TINUITY BETWEEN
POWER TRANSISTOR
AND ECM.

1) Turn ignition switch
“OFF".

2) Disconnect power tran-
sistor harness connec-
tor.

3) Turn ignition switch
“ON'.

4) Check continuity
between lerminal (&
and ().

Continuity should

Gl

R4

¢

iLC

exist.
lNG

CHECK COMPONENT
{Ignition coil).

Refer to “Electrical Com-
ponents Inspection’.
(See page EF & EC-144)

JOK

OK

EF & EC-97

L

Repair harness or con-
nectors.

i

z‘ﬂ\T

CHECK HARNESS CON-
TINUITY BETWEEN
POWER TRANSISTOR
AND ECM.

1) Stop engine.

2) Disconnect power tran-
sistor harness connec-
tor.

3) Disconnect ECM SMJ
harness connecior.

4} Check harness conti-
nuity between terminal
(&) and ECM terminal

B

lNG

Check the following

items.

1) CHECK COMPONENT
(Power transistor).
Refer to “Electrical
Components
Inspection’.

(See page EF &
EC-144.)

2) Repair harness or con-

nectors.
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DISCONNECLT
M€

W DISCONNECT
A€

Gl

_Ecn ﬁCUNNECTOR”

MEF2830
Iﬁ BISCONNECT
[1]
ann, . €
(&)
SECO87B

Diagnostic Procedure 27 (Cont’d)

®
l
CHECK INPUT SIGNAL. NG, CHECK HARNESS CON-
Check voltage between ECM terminal TINUITY BETWEEN
(@ and ground. POWER TRANSISTOR
Voltage: AND ECM.
Approximately battery 1) Stop engine.
voltage 2) Discennect power fran-
sistor harness connec-
OK tor.
3) Disconnect ECM SMJ
harness connector.
4) Check resistance
between terminal (@)
and ECM terminal (2.
Resistance:
Approximately 0L}
l NG
Check the following
items.
1) CHECK COMPONENT
{Resistor).
Refer to "'Electrical
Components
Inspection’'.
(See page EF &
EC-149.)
2) Repair harness or con-
nectors.
v "
CHECK GROUND CIRCUIT. »| Repair or replace har-
1) Stop engine. ness.
2} Disconnect power transistor harness
connector.
3) Check harness continuity between
terminal (&) and ground.
Continuity should exist.
JVOK
Reinstall any part removed.
Erase the diagnostic test mode |l (Self-
diagnostic results) memory.
(Refer lo EF & EC-42))
i NG

Perform driving test and then perform
diagnostic test mode Il (Self-diagnostic
results) again.

{Refer lo EF & EC-42.)

1) Perform ECM input/

Y

OK

h 4

INSPECTION END

EF & EC-98

output signal inspec-
tion fest.

2) If NG, recheck the
ECM pin terminals for
damage or the connec-
tion of ECM harness
connector,
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Diagnostic Procedure 28
FUEL PUMP (Diagnostic trouble code No. 22)

FUSE BLOCK @[
(Refer ta “POWER b
SUPPLY RQUTING~

in E. section.)

ECM
CoxRoL
ooy clo b SE M
ﬂ {Engine control harness) EEE;%D] %
lig—p ——gEzzmiososo . =
108 —RoL Ak <;=— -<> B
i E @ B L5
i
o L % 1146 _
i noo® Lab Le
i E 5 b
| 1 | L
| [ — :
i8 H T
18— LW b L/:‘ [é/w !
Maln harness)
] FE
RAL RAL —
(56)
Cl,
F BT
n m uL a @ Afr
§ e g5 8 |
T T
GROUND 3007 &RAUND 7
MEF195F
Harness layout RA
Elx
ST
BE
: )|
Fuel pump harness connector_is located J==="=
under the rear seat cushion, I ‘
SECD945 ‘ MEF263DA A
Luggage compartment
EL
/// The fuel pump relay and safety relay are located Inside |
/ the trunk trim, near the striker. SECO95BA

EF & EC-99 217



TROUBLE DIAGNOSES

Diagnostic Procedure 28 (Cont’d)

. EORNECT INSPECTION START
o €
clbla '
|[d 2 f ¥ NG E
CHECK POWER SUPPLY. »| CHECGK HARNESS CON-
[ Vv 1) Turn ignition switch “"ON"". TINUITY BETWEEN FUSE
é 2) Check voltage belween terminal (© AND FUEL PUMP.
‘ and ground. 1} Turn ignition switch
Battery voltage indication should "OFF.
v - appear 5 seconds affer ignition 2) Disconnect fuel pump
:}\ switch is turned “ON™. harness connector.
3) Disconnect "'FUEL
OK PUMP" fuse.
SECosTh 4) Check harness conti-
E] nuity between terminal
m DISCONNECT @ and iuel pump
s DISCONNELT fUSe
5. W Canlinuity shouid
= 18. GED exist.
alb|c
fleld) lNG
CHECK COMPONENT
(Safety relay).
Refer to “Electrical Gom-
Y ponents inspection”.
@.a {See page EF & EC-149.)
If OK, repair harness or
SEC0988 connectors.
Y NG E
o Qo f;—ﬁ*l CHECK OUTPUT SIGNAL. »] CHECK HARNESS CON-
& e —_Ecn CONNECTOR]] 1) Turn ignition switch “OFF™ and then TINUITY BETWEEN FUEL
104 “ON". PUMP AND ECM.
2) Check voiiage between ECM terminal 1) Turn ignition swilch
e d®> and ground. “OFF"".
Cﬁw Voliage: 2) Disconnect ECM SMJ
o A voltage indication of approx. 4.0 to harness cannectar.
> 4.5 appears for 5 seconds after igni- 3} Disconnect fuel pump
A tion switch is turned “ON". harness conneclor.
A Fa‘ 4) Check harness conti-
'l@‘ - OK nuity between ECM
= terminal and ter-
MEF284D minal @.
Continuity should
E] =@ DISCONNECT exist.
E@ Coglh e If NG, repair harness
15. HS EED or connectors.
=) e
alblc] |[—_Ecm __Jo CoNNECTOR] oK
d
fle 104 CHECK COMPONENT
{Fuel pump}.
Refer to “Electrical Com-
ponenis Inspection”.
@5} {See page EF & EC-144))
e L v
NG
MEF285D| i CHECK GROUND CIRCWIT. »| Repair or replace har-
1) Turn ignition switch "OFF". ness,
- 2) Disconnect safety relay.
L W Pyl 3) Check resistance between terminal
3 2 s, (@ and ground.
- Continuity should exist.
[ YOK
M
&)
SEC101B

EF & EC-100
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TROUBLE DIAGNOSES

Diagnostic Procedure 28 (Cont’d)

®

)

Reinstall any part removed.

Y

Erase the diagnostic test mode |l {Seli-
diagnestic resulls) memory.
{Refer to EF & EG-42)

Y

Perform driving test and then perform
diagnostic test mode I (Self-diagnostic
resuits) again.

(Refer to EF & EC-42))

NG

OK

Y

INSPECTION END

Diagnostic Procedure 29

.| 1) Perform EGM input/

output signal inspec-
tion test.

2) If NG, recheck the
ECM pin terminals for
damage or the connec-
tion of ECM harness
connhector.

ENGINE CONTROL MODULE (ECM) (Diagnostic trouble code No. 31) @( (MALFUNCTION

INDICATOR LAMP ITEM)

INSPECTION START

¥

1) Turn ignition switch "ON"'.

2) Erase the diagnostic test mode lil
(SeM-diagnostic resulls) memory.
(Refer to EF & EC-42)

3) Perform diagnostic test mode Il
(Self-diagnostic results) again.
(Refer to EF & EC-42.)

4) Does ECM display Diagnostic trouble
code No. 31 again?

Yes

Y

No

Y

INSPECTION END

EF & EC-101

Replace ECM.
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TROUBLE DIAGNOSES

Diagnostic Procedure 30

EGR FUNCTION (Diagnostic trouble code No. 32) @ (MALFUNCTION INDICATOR LAMP
ITEM)

EGRC-
SCLENQID
YALVE

n
02— DRAL
M R / J-C ¢ Jalnt conmactaor

al
q:lﬁ_b [Refer to last page
m (Faldout page) .OJ g

)

N

b4

E
Thers are no checking points
A N 53 B C IR G RSN
wiring disgram.

WL WAL
©l {Engine control harness} @ @ {Englme room

=] g
o

hﬂr‘ﬂEESJ
£3
FiF]Jsc-3
P IED)
-

L3
Y
x

@}

WL

T
:g FUSE
© b
HYT Py &
El]JSIBLEU 5w o &om k.
NK
E}ﬂ -4 H =
s
car FUSIBLE LINK J L
CONTROL % =
oo @

SEF460N

Harness layout

v K EGRC‘.,AsoIenoic/f valve ~ Tty N
| . harness connecter “
7 QGYNE N

Upper intake manifold collector/f
A A

MEF174F MEF263DA

EF & EC-102 280



TROUBLE DIAGNOSES

Diagnostic Procedure 30 (Cont’'d)

INSPECTION START

y

Responds

EF & EC-103

CHECK EGR VALVE OPERATION. - INSPECTION END &l
1) Start engine.
2} Make sure engine is warmed up suf-
ficiently. A
3} Make sure EGR valve spring s
ER v responds to your touch {use your
3R valve fingers) and also when engine i
s MEF184F rat?ed.) : sname =
= JACV-AAC Does not respond
El e : E
| - —_— OK Lier
) . CHECK VACUUM SOURCE TO EGR o CHECK COMPONENT
7 § Al VALVE. "1 (EGR valve and EGRC-
- 1) Disconnect vacuum hose connected BPT valve).
. 1? to EGR valve. Refer to “Electrical Com-
2} Make sure vacuum exists when rac- ponents Inspection’.
\ ing engine. (See page EF & EC-145)
FE
- r NG
/\\ “Vacuum hose connected 4) NG
to EGR valve | er185F| | CHECK VACUUM HOSE. »| If necessary, replace L
Check vacuum hose for clogging, vacuum hose or recon-
. cracks and proper connections. nect vacuum hose firmly.
@:?i' OK T
Crack E] X
[y CHECK EGM OUTPUT SIGNAL. NG | @ cHeck PoweR _
1) Check voliage between ECM terminal " SOURCE TO EGRC- AT
Clogging -:O and ground under the follow- SOLENOID VALVE.
ing conditions: 1) Stop engine.
R 2) Turn ignition F&
> ~ . ~ switch “ON"".
Improper connection Engine condition Voltage 3} Check voltage
SEFS1GF Racing Batiery voitage between terminal R A,
T v a ; {8 and ground.
l.-!] (dle emporar: y orops fo Voltage: Battery
Approximately 1V
— vollage _
s [ ECH__ o] CONNECTOR]) CHECK GROUND [BIF:
@ e 102 CIRCUIT.
1) Turn ignition
(_ - ' OK switch “"OFF". g7
(tw 2) Disconnect ECM
D SMJ harness con-
nector. 5}
@ 9\ 3) Disconnect EGRC- 8F
Y solencid valve
) harness connector.
MEF2830 4) Check resistance &
between ECM ter-
: CONNECT minal @ and
= terminal (@. EL
HS Resislance:
Approximately
00
(Lﬁﬂ If NG, repair or )
B l replace harness.
r
R ’
M L
SEC1078
281



TROUBLE DIAGNOSES

[ VG30E |

DISCONNECT

3]

DISCOMNEET Hs.

Eé} | ECM ’—GONNECTDR’

102

g:

|m|

&

MEF186F

|

Diagnostic Procedure 30 (Cont’d)

®

|

CHECK COMPONENT
{(EGRC-solenoid valve).

Refer to “Electrical Components
Inspection.

(See page EF & EC-145)

OK

Y

ROAD TEST
Test condition

Driva vehicle under the following conditions
with a suitable shift position.
{1) Engine spead:
2,100+300 rpm
Intake manifold vacuum:
For California:
~14.7+:2.7 kPa
(—110=20 mmHy, —4.33:0.79 inHg)
Except for California:
—29.3+0.7 kPa
{~220:5 mmHg, —8.66:0.20 inHg)

{2)

Driving mode

Vehicle
driving

Idiing /

2

Ar: Test
condition

: 11 seconds
or more

W

Ignition
switch:
OFF

®

Time
Until green and red LED go off.

Start engine and warm it up sufficiently.

Turn off ignition switch and keep it off

until green and red LED go off.

Start engine and make sure that air

conditioner switch and rear defogger are

turned “OFF" during driving test.

Keep engine running for at least 3 minutes,

Shift to suitable gear position and drive in

“Test condition™ for at least 11 seconds.

Decrease engine speed to less than

2,000 rpm,

Repaat steps (§) through @ at least 1 time.
MEF441DA

® 8o

@ &®

&

CHECK

MALFUNCTION INDICATCR LAMP

Check resistance of EGR temperature
sensor,
{See page EF & EC-145))

¥

Reinstall any part removed.

A4

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

Make sure Diagnostic trouble code No.

55 is displayed in Diagnostic Test Mode
M. (Refer to EF & EC-42)

Y

Perform driving test under the following
conditions:

1) Warm up engine sufficiently.

2) Use test driving modes indicated in

figure .

r

NG__ Replace EGRC-solenoid
valve.
_Comes "ON"

Make sure maifunction indicator lamp
does not ceme “ON" during driving
test.

Perform diagnostic test
mode Il (Seli-diagnostic
results) and find diagnos-
tic trouble code. Accord-

hd

Does not

come "'ON" v

ing to displayed Diagnos-
tic trouble code No., per-
farm electronic contro!

INSPECTION END

system inspection.

MEF291D

EF & EC-104

282



TROUBLE DIAGNOSES

Diagnostic Procedure 31

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

&
ECM HEATED
ECCS OXYGEN IGNITION SWITCH |
CONTROL SENSCR ON or START
MODULE;  (F54)
FUSE BLQCK h‘.{’]‘ﬂ\
(Refer to ~POWER A
SUPPLY ROUTING~
in EL section )
Rem= B
@ * m
&
N Up
t e
B!
Va 5 Y
E] i
=
EJ [@ {Engine control harness) EE
29—w e e |
(Main narnessg)
hl GL
29 29

MEF196F

Harness layout

.

| ::;tzés%ﬁg};ts;"\ s‘ar‘ﬂ\ /@ BR
i : )

MEF175F

Engine ground "}
e

MEF333F

EF & EC-105 283



TROUBLE DIAGNOSES

MEF621F

DISCONNECT

MEFB22F

E RISCONNECT
d €

“ENG CONT'" fuse

&

SEC112B
D] ] TV vl
]
el A €)
(&
SEC15E

DISCONNECT

leTy

') DISCONNECT
4 € €
- _- 1s.
[ ecn chnnscrunl —
=

&

MEF623F

Diagnostic Procedure 31 (Cont'd)

INSPECTION START

,
CHECK HEATED OXYGEN SENSOR oK INSPECTION END
CIRCUIT. -
1) Start engine and warm it up suffi-
ciently.
2) Run engine at about 2,000 rpm for
about 2 minutes under no-fcad.
3) Keep engine speed at 2,000 rpm and
make sure that green ILED on ECM
goes ON and OFF.
NG
B .
CHECK POWER SUPPLY. NG‘ CHECK HARNESS CON-
1} Stop engine. "l TINUITY BETWEEN
2) Disconnect heated oxygen sensor HEATED OXYGEN SEN-
harness connector. SOR AND FUSE.
3) Turn ignition switch “ON"". 1) Turn ignition swilch
4) Check voltage between terminal (@) “OFF.
and ground. 2) Disconnect "ENG
Voltage: Batltery voltage CONT" fuse.
3) Check harness conti-
0K . .
nuity between terminal
and the fuse.
Conlinuity should
exist.
H NG, repair harness
or connectors.
D) v
CHECK GROUND CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch "OFF”, "1 nectors.
2) Loosen and retighten ground screws.
3) Check harness continuity between
terminai (& and ground.
Continuily should exist.
oK
r
CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-

1) Disconnect ECM harness connector.

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

OK

Reptace heated oxygen sensor.

!

®

EF & EC-106

nectors.

284



TROUBLE DIAGNOSES

Diagnostic Procedure 31 (Cont’d)

®

)

Reinstall any part removed.

r

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

) A

Perform driving test and then perform
diagnostic test mode Il (Self-diagnhostic
results) again.

(Refer to EF & EC-42.}

oK

b 4

INSPECTION END

EF & EC-107

NG

1) Perform ECM input/
output signal inspec-
tion test.

2) If NG, recheck the
ECM pin terminals far
damage or the connec-
tion of ECM harness
connector.

285



TROUBLE DIAGNOSES

Diagnostic Procedure 32

KNOCK SENSOR (Diagnostic trouble code No. 34)

ECM

(ECCS
CONTROL
MODULE} F5é

KNOCK
SENSOR

>
5~

=R :8] eﬁ%}aog
{Sub-harnesgs)

(Engine contro! harness)

___________________________________________

ENGIMNE
GROUND

MEF197F

Harness layout

@_ﬁ_\ Knock Sensor ——-

o sub- harnESSJ
connector —

G AG

-
\\“\ ECM SMJ harness connector

MEF263DA

MEF383F

EF & EC-108

286



TROUBLE DIAGNOSES

%R
HS.

DISCONNLCT

o DISCONNECT
L35
A€

@b

[T_EcM__oj conNECTOR]
23

(&

MEF 286D
E 5 DISCONNEDT
@
(&
] SEC120B

Diagnostic Procedure 32 (Cont’d)

INSPECTION START

CHECK INPUT SIGNAL CIRCUIT.

1) Make sure that ignition switch is in
“"OFF" position.

2) Disconnect knock senscr sub-har-
ness connector.

3) Disconnect £ECM SMJ harness con-
nector.

4) Check harness continuity between
ECM terminal @ and lerminal @).
Continuity should exist.

Repair harness or con-

NG

OK

h 4

nectors.

CHECK GROUND CIRCUIT.

1) Loosen and retighten ground screws.

2) Check harness continuity between
terminal (8) and ground.
Continuity shouid exist.

NG Repair harness or con-

OK

4

CHECK COMPONENT

{Knock sensar).

Refer to "'Electrical Components
Inspection''.

{(See page EF & EC-147))

OK

Y

Reinstail any part removed.

A J

Erase the diagnostic test mode Il {Self-
diagnostic resulls) memory.
{Refer to EF & EC-42.)

L4

Y

nectors.

Perform driving test and then perform
diagnostic test mode |l {Self-diagnostic
results) again.

(Refer to EF & EC-42)

NG | 4) Perform ECM input/

oK

Y

INSPECTION END

EF & EC-109

output signal inspec-
tion test.

2) If NG, recheck the
ECM pin terminals for
damage or the connec-
tion of ECM harness
connector.

287
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TROUBLE DIAGNOSES

Diagnostic Procedure 33

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35) @( {MALFUNCTION
INDICATOR LAMP ITEM)

G

{Engine control harness)

\;AE

& &

(o]
J
I9—G/R
I0—E8
3 )
M T

)
@ &
=T =0
h
* EGR
E‘%"SLIE% TEMPEEATURE

SEF461N

Harness layout

{"{J/pper im%@i / /", S

k{ jmanifold collecter
5 '

. : (i
EGR temperature —
sensor harness____———
connector s

MEF176F MEF263DA

EF & EC-110 288



TROUBLE DIAGNOSES

T CONNECT
ECM CONNECTOR %
& ) 34 €

(&) Vi
DRIVON
M|;624F

E DISCUNNECT
B\SEDNNEET
HS

Diagnostic Procedure 33 (Cont’d)

INSPECTION START

3

@ EcH |9 conmscron]]

39

Q]

MEF223D

[% DISCONMECT
. Jo

ECH 9| cuNNEcTuR][
MEF300D

CHECK INPUT SIGNAL. OK, CHECK HARNESS CON- @l
1} Start engine and warm it up suffi- TINUITY BETWEEN ECM
ciently. AND EGR TEMPERA-
2) Keep engine speed at approximately TURE SENSOR. T
2,000 rpm. 1} Stop engine. i
3) Check voliage between ECM terminal 2) Disconnect ECM SMJ
@9 and ground under the following harness connector.
conditions: 3) Disconnect EGR tem- B
perature sensor har- S
L ness connector.
Condition Voitage 4) Check continuity
When vacuum is nat between ECM terminal ’L(@
applied to EGR valve 10V er more @ and terminal (@), .
Continuity should
When vacuum is 0-10V exist.
applied to EGR valve ’ if NG, repair harness or
connector.
A sufficient vacuum applied with a
hand vacuum pump may cause the lo;(
engine to siall. FE
CHECK COMPONENT
NG (EGR temperature sen-
s0r).
Refer to "Electrical Com- TL
penents Inspection™.
{See page EF & EC-145)
¥ WIT
NG )
CHECK GROUND CIRCUIT. »| Repair harness or con-
1} Stop engine. nectors.
2) Disconnect ECM SMJ harness con- AT
nector.
3) Disconnect EGR temperature sensor
harness connector. .
4) Check harness continuity between i
ECM terminal 49 and terminal ().
Continuity shouid exist.
lo}( IR
Rainstall any part removed.
l B
Erase the diagnostic test mode Il {Self-
diagnostic results) memory. &7
{Refer to EF & EC-42.) =
. l ) ) NG . [3F
1) Start engine and warm it up suffi- »| 1) Perform ECM input/
ciently. output signal inspec-
2) Perform test drive for more than 15 tion test.
minutes. 2} If NG, recheck the 42
3) Perform diagnostic test mode [l ECM pin terminals for
(Self-diagnostic resulls) again. damage or the connec-
(Refer to EF & EC-42.) tion of ECM harness
lOK connector. EL
INSPECTION END
DX
289

EF & EC-111




TROUBLE DIAGNOSES

Diagnostic Procedure 34

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

m

{Engine control harness)

e T HE S W H
has

. s
(ECCS = =
CONTROL -
MODULE} THROTTLE ENGINE
POSITION GROUND
SENSCR
MEF198F

Harness layout

rJ
\\ \H\! ECM SMJ harness connector
‘ MEF263DA

EF & EC-112 290



TROUBLE DIAGNOSES

Diagnostic Procedure 34 (Cont’d)

i CONNECT
G,_"ED) o INSPECTION START
" El
CHECK POWER SOURCE. »| CHECK HARNESS CON- Gl
CHS 1) Turn ignition switch “ON"" TINUITY BETWEEN
2) Check voltage between terminal (f) THROTTLE POSITION
and ground. SENSOR AND ECM. WA
¥ Voltage: 1) Turn ignition switch VIR
i\ Approximately 5.0V “QFF".
b 2) Discennect throttle
SEC1288 OK position sensor har- ERM
ness connector. -
E 3) Disconnect ECM SMJ
) =Y i harness connector.
DISCONNECT s E@ 4) Check harness conti- 1e
. A= nuity between ECM i
[ ECM CONNECTOR]| tn%mclgal @ and termi-
) 48 Continuity should
exisl.
If NG, repair harness
or connectors. i
Q [FIE
\ ¢ 0
CHECK INPUT SIGNAL. p| CHECK HARNESS CON-
mEFagen) | Make sure that voltage between ECM TINUITY BETWEEN CL
terminal @8 and ground changes when THROTTLE POSITION )
accelerator pedal is depressed. SENSOR AND ECM.
CONNECT Vollage: 1) Turn ignition switch
T r-c Approximately 0.5 - 4.2V “OFF". AT
“ ECH |C EGNNEGTORIJ e 2) Disconnect throttle }
38 OK position sensor har-
ness connecfor. "
= 3) Disconnect ECM SMJ AT
™ harness connector.
(ﬁa DO 4) Check harness conti-
nuity between ECM ~
< terminal @ and termi- =4
¥ “ ¥ nal (8).
i . Continuily should
V SRR = exist. ~
MEF303D If NG, repair harness A
or connectors.
E I DISCONNECT l OK
.'H.E_’ DISCUNNE[‘T @E‘l
TS CHECK COMPONENT
- (Throttle position sensor).
G]-D . ECH H GONNEGTDR” Refer to "Electrical Com- a7
§ da ponents Inspection™. Dl
(See page EF & EC-145)
== E ¥ NG [BE
CHECK GROUND CIRCUIT. »| 1) Check harness conti-
1) Turn ignition switch “OFF". nuity between throftle
2) Disconnect ECM SMJ harness con- position sensor and o
MEF304D nector. ground, A
3) Disconnect throttle position sensor 2) ECM ground circuit.
harness connector.
= [ DISCONNECT 4) Loosen and retighten ground screws.
DISEONNECT . 5) Check resistance between ECM ter- EL
i minal 40 and terminal (@}.
. Iol I:ONNECTOR” Continuity should exist.
30 Y oK DX
®
.
MEF305D
EF & EC-113 201



TROUBLE DIAGNOSES

Diagnostic Procedure 34 (Cont’d)
®

l

Reinstall any part removed.

A

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

Y
Perform driving test and then perform NG__ 1) Perform ECM input/

diagnostic test mode |ll (Self-diagnostic output signal inspec-
results) again, tion test.
(Refer to EF & EC-42)) 2} H NG, recheck the
ECM pin terminals for
OK
damage or the connec-
¥ tion of ECM harness
INSPECTION END connector.

EF & EC-114 292



TROUBLE DIAGNOSES

Wet with fuel?

SEFB32F|

Diagnostic Procedure 35

INJECTOR LEAK (Diagnostic trouble code No. 45)
@ {MALFUNCTION INDICATOR LAMP ITEM)

INSPECTION START

:

Start engine and warm it up suffi-
ciently.

r

Make sure engine runs smoothly at
idle after warming.

Runs smoothly

Does not run

EF & EC-115

smoothly
Y h 4
Set the diagnostic {est mode selec- Race engine two or three
tor of ECM to Diagnostic Test Mode times under no-load, then -
I run engine at idle speed. FE
Check if the green LED on ECM Set diagnosis to Diagnostic CL
stays off during 10 seconds at idle Test Mode Il and check that
condition. red and green LEDs on ECM
blink almost simultaneously WIT
Stays off Does not stay off at 2,000 rpm under no-load. &
Does not blink Blink
4 - AT
Check mixture ratic Gheck idle CO%.
feedback system. (See page EF &
(See page EF & EC-29)) EC-29) &
) 4
INSPECTION END
RA
Y y
Remove all spark plugs from intake esb Replace the injector in which
manifold. Are plugs wet with fuel? cylinder spark plug is wet B
with fuel. 2
LND
Remove injector assembly. &7
{See page EF & EC-151) =
Keep fuei hose and all injectors
connected to injector gallery.
L B
TR Drips —
Turn ignition switch ""ON"". »| Replace the injectors where
Make sure fuel does not drip from fuel is dripping from. 5
injector.
lDoes not drip
: EL
Reinstall any part removed.
v
® o3
293



TROUBLE DIAGNOSES

[VG30E |

(B ROAD TEST

Test conditions
Drive vehicle under the following conditions

Diagnostic Procedure 35 (Cont’d)

®

l

with suitable gear position.
(1) Engine speed:
2,500 + 700 rpm
(2) Intake manifold vacuum:
—44.7+8.7 kPa
{—335:6%5 mmHg, —13.19+2 56 inHg)

Driving mode

Erase the diagnostic test mode Il (Self-
diagnostic results} memoery.

Make sure Diagnostic trouble code No.
65 is displayed in Diagnostic Test Mode
1.

{Refer 10 EF & EC-42)

A2 13 minutes

(8): 15 minutes

A

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

2) Disconnect heated oxygen sensor
harness connector for at least 30
seconds at 2,000 rpm.

3) Stop engine and reconnect heated
oxygen sensor connector,

at idle speed
{€): 5 minutes
at fest
& condition
- (D): 2 minutes
Test - ’ at idle speed
condition F - — — — - — - —
Engine
running
Ignition
switch:
OFF Time

E y

Until red LED goes off.

(D Start engine and warm it up sufficiently.

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

@) Start engine and keep it running for 13
minutes,

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

(8 Repeat steps 3) through @ total
3 times.

(& Start engine and keep it at idle spead for
at least 15 minutes.

It engine stalls or ignition is turned off
under 13 minutes after starting engine,
refurn to step (@. If over 13 minutes,
restart step @

@ Shift to suitable gear position and drive
in “Test condition” for at least 5
minutes.

K the following conditions occur during
step (@, return to step &)
& Engine is raced over 4,000 rpm or
hardly accelerated for more than
10 seconds.
® Engine stalls or ignition is turned
off.
(@ Keep engine at idle speed for more

than 2 minutes.
SEF608N

CHECK

MALFUNCTICN INDICATOR LAMP

MEF307D

Perform test drive under the following
conditions:

1) Warm up engine sufficiently.

2) Use test driving modes indicated in

figure E .

Comes "ON"'

A

Make sure malfunction indicator lamp

1} Perform diagnrostic test

does not come "ON" during engine rac-
ing.

Does not come" ON"

y

INSPECTION END

EF & EC-116

Pl ..

mode I}l {Self-diagnos-
tic results) and find
diagnostic trouble
code.

2) According to displayed
Diagnostic troubte
code No., perform
"“Diagnostic
Procedure’,

3) If Diagnostic trouble
code No. 45 is dis-
played again, replace
all injectors, then per-
form “‘Diagnostic
Procedure’.

294



TROUBLE DIAGNOSES

ITEM)

Diagnostic Procedure 36
INJECTOR CIRCUIT (Diagnostic trouble code No. 51) @ (MALFUNCTION INDICATOR LAMP

ECM

(ECCS
CONTRGL
MODULE)

R e T R

INJECTOR

{Sub-harness)

WoR—
R-B R-B

No.‘e@
A=t T

Mo, &

RV
WA RoL
R/TjW/R

o w w788
% : L (s qgk F17 &%
EESa ;JI':‘J =T
AIB]C EE)! ¥y o3 33

{Engine control

harness}

JAC-3

[ n@

harness)

[Engine rcom

&

ey

IGNITION SWITCH

OFFJACC] ON [ 5T
[SHRCRRe]

EARGHES
1o 10
|+ 18]

BE

e (o1 eefma[=]
[l

JT J[gir;t C%nn?ctgr ‘ \ FUSE
£} r S

-CFo?doug Paa\Ge! .p]age CII=ATT CITAT) -

. Far Brazil %I % g
. Except for Braail FUSIBLED & E ﬁﬁ - @\T

G ] L
5 SB—WoL
ggglsu; LINK wr B
E4t = EA
BATTERY
SEF462N
Harness layout
Injector harness connector _ =
i:} 28 e - BR
§T
Bl
HA
SEC141B MEF177F
EL
)3
\\\\ L MEF263DA
EF & EC-117 295
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= DISCONNECT

SE
M

No. 1 injector

- BISCONNECT
{

No. 2, 4, B
injector

®
D

|

No. 5
m;ector

14

No. 3 iniecto =

DISTUNNEDNT
A€

QISCOMNELT

G‘é}

Vv
e KD O
[y [ "
&)
Except for For Brazit
Brazil

MEF265F

Diagnostic Procedure 36 (Cont’d)

INSPECTION START

r

CHECK PCWER SUPPLY.

1) Discennect harness connectors for
No. 1, No. 3 and No. 5§ injectors.

2) Disconnect sub-harness connector
16> for No. 2, No. 4 and No.
injectors.

3) Turn ignition switch “ON"" (Only mod-
els for Brazil).

4) Make sure that battery voltage exist
in the terminals shown in figure .

NG

hd

’E Except for Brazil

DISCONNEET
No. 5

—| No. 2, 4,6
injector
|nject0r

DISEONNECT

E@ () Vs

No. 3 lnjec;’rx \

Ne, 1 injector
DISCONNECT

b €

U\SCDNNECT

MEF331EA

OK

EF & EC-118

(Except for Brazil)
CHECK HARNESS CON-
TINUITY BETWEEN
INJECTORS AND BAT-
TERY.

1} Disconnect battery @
ferminal.

2) Check harness conti-
nuity between terminal
(@ and battery @ ter-
minal.

Contlinuity should
exist.

3) Check “BR'' fusible
link.

4) Check joint connec-
tor-3.

If NG, replace harness,
connector or fusible link.
OR

{For Brazil)

CHECK HARNESS CON-

TINUITY BETWEEN

INJECTORS AND IGNI-

TION SWITCH.

1) Turn ignition switch
“OFF".

2} Disconnect ignition
switch harness con-
nector.

3) Check harness conti-
nuity between terminal
(@ and terminal (.
Continuity should
exist.

4} Check [oint connec-
tor-5.

If NG, replace harness,

or connector.
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Diagnostic Procedure 36 {Cont’d)

Bl For Brazil

DISCO‘NNECT .

No.1 m]ector

(bla

D\SCD!WECT .

a|f
hij

|

DISCONNEST B

No.3 injector

E:q

DI‘;CONNFC’T .

®

CHECK HARNESS CONTINUITY

BETWEEN INJECTORS AND ECM.

1) Turn ignition switch "OFF".

2) Disconnect ECM SMJ harness con-
nector.

3) Check harness continuity, following
the figure .

Conlinuity should exisl.

NG

Repair harness or con-
nectors.

EF & EC-119

No.2.4.6 injector OK
— ¥
d CHECK COMPONENT , Repair or replace injec-
msmmm - {Injector). tor.
Refer to “Electrical Components
NO 5 lﬂJeCfOf Inspection”.
(See page EF & EC-147))
OK
MEF266F 4
Reinstall any part removed.
DISCOMNECT 8 NISCONNELT
A€
Y
ECH CONNECGTOR @ :
I{ RTERT IOI j’ Erase the diagnostic test mode Il (Self-
CA diagnostic results) memory.
D-Q Eﬂ (Refer tc EF & EC-42))
h 4
Perform driving test and then perform | NG | 1) Perform ECM input/
O{SEOMNECT EI\!CDMIEET . . . . . kel . .
=) . diagnostic test mode Il (Self-diagnostic output signal inspec-
s, results) again. tion test.
[T_eon I comecror] @' (Refer to EF & EG-42.) 2) If NG, recheck the
1e 12 1 oK ECM pin terminals for
damage or the connec-
- A tion of ECM harness
INSPECTION END connector.
LQ]
L —
MEF308D
297
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TROUBLE DIAGNOSES

VG30E
Diagnostic Procedure 37
A/T CONTROL (Diagnostic trouble code No. 54)
ECM
(ECCS
e @
% [
% (Engine control harness)
36| & 36—LsR
| !
iy
& HHHH A e
L—T
‘ v J
AT CONTROL UNIT
MEF189F
Harness layout
A/T control unit
(A

MEF3090

EF & EC-120 2987



TROUBLE DIAGNOSES

DISCONNECT AT

@ DISCONNECT

| C/UNIT °CONNECTDRJ
10

[

: —_
ECH [0 CONNECTOR}|

35

&

MEF310D

Diagnostic Procedure 37 (Cont’d)

INSPECTION START

4

)]

CHECK HARNESS CONTINUITY
BETWEEN ECM AND A/T CONTROL
UNIT.

1) Disconnect ECM SM.J harness con-
nactor.

2) Disconnect A/T control unit harness
connector.

3) Check harness continuity between
ECM terminal @) and A/T control
unit terminal @ .

Continuify should exist.

NG

oK

y

Reinstall any part removed.

¥

Erase the diagnostic test mode |l (Self-
diagnostic resulis}) memory.
{Refer io EF & EC-42.)

h 4

Repair harness or con-
nectors.

A

ElW

Perform driving test and then perform
diagnostic test mode i} (Self-diagnostic
results) again.

(Refer to EF & EC-42.)

NG

oK

.

INSPECTION END

EF & EC-121

1) Perform ECM input/
output signal inspec-
tion test.

2) f NG, recheck the

ECM pin terminals.for

damage.

Check the connection
at the ECM harness
connector.

HA&
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Diagnostic Procedure 38

CLOSED THROTTLE POSITION SWITCH (Swiich ON/OFF diagnostic item)

{Engine control harness)

\ harness connector |

Closed throtile position switch

& closed throttle
~position switch

[N

MEF311D)

- — VN
Throttle position sensor

&

!
. |
5 B Le
u f N D
L
m S4—G/R
4
L]
57— G-Y - J’
u
w Q
2 3
H
ECM
(ECCS CLOSED
CONTROL THROTTLE
MODULE) POSITION
SWITCH MEF200F
Harness layout
S '
’J_/_D“—\—\‘-_‘ﬁ

MEF263DA

EF & EC-122

300



TROUBLE DIAGNOSES

SEC135BA

Diagnostic Procedure 38 (Cont’d)

INSPECTION START

,

B ——— BISCONNECT
it
€

&

% DISCONNECT

CHECK INPUT SIGNAL.

1} Turn ignition switch "ON"",

2) Perform on-board diagnostic system
Diagnostic Test Mode IV (Switch
ON/OFF diagnosis)-

3) Make sure that red LED on ECM
comes "ON” or goes “"OFF"” when
accelerator pedal is depressed or
released.

NG

Y

CHECK HARNESS CON-

5.
@ [ Ecm H GUNNECTUR”
&7 54

T

MEF206F

CK

L 4

INSPECTION END

EF & EC-123

TINUITY BETWEEN ECM
AND CLOSED THROTTLE
POSITION SWITCH.

1) Turn ignition switch
“OQFF".

2) Discannect closed
throttie position switch
harness connector.

3) Disconnect ECM S
harness connector.

4} Check harness conti-
nuity between ECM
terminals &9, &) and
terminal (@), ().
Continuity should
exist.
if NG, repair harness
or connectors,

OK

Y

Check if throltle position
sensor is installed in
proper position.

(See page EF & EC-145))

OK

A

CHECK COMPONENT
{Closed throttle position
switch).

Refer to "Electrical Com-
ponents Inspection”.
{See page EF & EC-149))

&

W ’ﬂ )
f& Lr,l.&

T

ot

=

R&

=
52

301



TROUBLE DIAGNOSES

Diagnostic Procedure 39
START SIGNAL (Switch ON/OFF diagnostic item)

(BRI

@ | T

— W H-‘r -
a ‘ B
o E-J ©

Gow

L_ 5./ W
rc/ o]

W

Main harness)

FUSE BLOCK
Refer to ~POWER
SUPPLY ROUTING~
trn EL section)

GoR

GA/R

SMJ
[Refer to last page
{Foldout page).]

Fa2

E g
~
P
(Englne room Jro-2 (&) IGNITION SWITCH
harness) E__a OFFJACCION [ 5T
1 QIO
C- E} I ol & TET]
1 5/R XE (3 s i)
¢ (3 L o]
z H ﬁ 5 [s]
FUSE
[CITSAT) [TI%4T] 5
[-3
# JsC . Jeint connector
FUSIBLE®™ ?g Eﬁ] (Refer to last page
Foldout page).!
Cive JLE L
FUSIBLE LINK L
BOX WoR 5

MEF201F

Harness layout

=

/ ECM SMJ harness connector
MEF263DA

EF & EC-124

302



TROUBLE DIAGNOSES

& - @
Green Red
LED LED
|\
SEC138BA
B]

> DISCONNECT
£l

H.S.

EcM [0 CONNECTOR]

-

5

a3
(o

“ €
B

&

MEF187F

Diagnostic Procedure 39 (Cont’d)

INSPECTION START

r

GHECK INPUT SIGNAL.

1) Turn ignition switch "ON"".

2) Perform on-board diagnostic system
Diagnostic Test Mode IV (Switch
ON/OFF diagnosis).

3) Make sure that red LED on ECM
comes “"ON"' or goes "OFF' when

ignition switch is turned to "START".

NG

Y

OK

1L

INSPECTION END

EF & EC-125

CHECK HARNESS CON-
TINUITY BETWEEN ECM
AND BATTERY.

1) Turn ignition switch
“OFF".

2) Disconnect ECM SMJ
harness connector.

3J) Turn ignitien switch o
"START".

4) Check harness conti-
nuity between ECM
terminal @ and bat-
tery harness terminal

R

LC

@. FE
Continuity shoud
exist.
L
NG
Y
Check the following T
items.
1) "G fusible link
2} lgnition switch &
3) SMJ
4) "STARTER" fuse _
5) Joint connectar (E5H A
6) Joint connector ()
It alt items are OK, repair _
harness or connectors. RA
IR
ST
aF
A
EL
B}
303



TROUBLE DIAGNOSES

Diagnostic Procedure 40

IACV-AAC VALVE (Not self-diagnostic item)

ECM

(ECCS

CONTROL
MODULE) F54

S
ES

LACV-AAC VALVE

©

J7C

rimra
NANN
s ot

D (&)
R

155

‘ {Engine room

{Engine control

T = =
L=al E
H—HK*_H‘HR% =
—
1L
@ =
]Rl § s
i
M\m!
<<=
SNN N
A | o
3

There is no checking paint {

harness)
J7c-1

harness)
W B @ @\wa‘-—
D, ]

WL
WL
B-OR
774

Joint connector

Refer toc last page
(Foldout page).]

@ lng
=

FUSIBLEw &
LINK

FUSTBLE LINK

* @

) in this wiring diagram.

W R

BATTERY

MEF202F

Harness layout

IACV-AAC valve
harness connector

%
7”IACV '&Aé I [\/‘/
7 AGV-ARC valve MEF178F

MEF263DA

EF & EC-126
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TROUBLE DIAGNOSES

Fully clockwise ~ _ _ __sw-s
/ :

f&
H
Engine speed should drop

Fully counterclockwise
"

Diagnostic test mode selector

.Q@fjﬂ

Engine speed should not change. MEF3150

Diagnostic Procedure 40 (Cont’d)

INSPECTION START

,

CHECK IACV-AAC VALVE FUNCTION,

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

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

3) Turn air conditioner switch “ON'".

4) Make sure that engine speed drops.

5) Turn air caonditioner switch “OFF",

6) Turn diagnostic test mode selector
on ECM fully counterclockwise.

7) Turn air conditioner switch “ON"'.

8) Make sure that engine speed does

OK

INSPECTION END

Step 2) provides signal
for fully closing [ACV-
AAC valve.

This signal may be out-
put by an alternative
method. {(Refer to page
EF & EC-128))

AE LD

| Ecn |01c0NNEcmR|| '/E§

4+5-14-15
—_————
§ S R
I§
fesesaadiy AR

—

D O
™ i —
(%)
MEF316D
DISI:ONN'EL‘T
b
[
(@
&
)
SEC 1508
DISEDNNECT ETL; CONNECT
H.S.

b

ﬁ@@ &

&

SEC151B

EL

not change. Step 6) provides signal
for opening IACV-AAC
NG valve again.

This signal may be out-

put by an alternative

method. {Refer to page

EF & EC-128))

B +
CHECK OUTPUT SIGNAL. OK} Check if ECM SMJ har-
1) Turn air conditioner switch '"OFF"". ness connector is con-
2) Check voltage between ECM termi- nected properly.
nals (@, &, 88, @ and ground,
racing engine under no-load.
Voltage should change when racing
engine.
3} Stop engine and turn ignition switch
“ON"”,
4} Check voltage at the above terminals
again.
Vollage: Battery voltage
NG
! D]
CHECK POWER SUPPLY. NG} CHECK HARNESS CON-
1} Turn ignition switch "OFF™". TINUITY BETWEEN |ACV-
2) Disconnect |ACV-AAC valve harness AAGC VALVE AND BAT-
connector. TERY.
3} Turn ignition swilch "ON". 1) Turn ignition switch
4) Check voltage between terminals (), "“OFF"".
(& and ground. 2) Disconnect IACV-AAC
Valtage: Battery voltage valve harness connec-
tor.
oK 3) Turn ignition switch
“ON".

4) Check harness conti-
nuity between termi-
nals (&, (& and (@.
Continuity should
exisl.

v NG
®

EF & EC-127

B
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Diagnostic Procedure 40 {(Cont’d)

® ®

l

msmm, msm"m Check the following

items.

m

1) "BR" fusible fink
[ C_>|EONNEI:TOR [

° X 2) ECCS relay
5 15 14 /\

3) Joint connector
If all items are K, repair
harness or conneactors.

dJ

&
L4

h 4

DNENE
A

(&

CHEGK HARNESS CONTINUITY NG | Repair harness or con-
L ) BETWEEN IACV-AAC VALVE AND ECM. nectors.
1} Turn ignition switch ""OFF".
2) Check harness continuity between
_J

ECM terminals @, (&, @, 49 and
terminals ©, (D, @, @.

Continuity should exist.

OK

MEF317D k4

CHECK COMPQONENT
(JACV-AAC valve).

Refer to “Electrical Camponents
Inspection™.

(See page EF & EC-146.)

Alternative method for providing IACV-AAC valve fully close
signal:
1) Pull out check connector for ECCS checker box.

!
L - Check connector far

[ ECCS checker box
5 |

MEF347E

2) Connect check connector terminals No. 2 and 3 with a suit-
able jumper wirs.
3} To open IACV-AAC valve again, simply disconnect jumper

lz o 4. 5 wire.
[e]7]2]a]1o[11]r] 78

Check connector

for ECCS f\ 3
checker box W‘@j L

Van Suitable jumper wire

MEF348E

EF & EC-128 306
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Diagnostic Procedure 41
POWER VALVE CONTROL (Not self-diagnostic item)

POWER VALVE

CONTROL el
ECM SOLENOTD Gl
{ECCS SOLEN

CONTROL

MODLLE)

WA
@@.@ CID|
ERl

iy

-
S
ES
'

4‘ LW/L WL

8—CR
{Engine (Engine raoom
& control harness)

EiZapanm

AR S R T
R PR e L S e

hamess) @ | o3
B]E] il E | FlE
— m el
N <
z 3
@)/
FUSE ‘ ST
[Os80] IIEA0 —
[ H
J/C ¢ Joint cannectaor &]l;l lﬁl IT_T\
[Refer to last page FUSIBLEUY Z % & o -E\'T
l (Foldout page).) LINK il g al
|
; There is no checking point ([} FUSIBLE LINK =
in this wiring diagram. BOX D) T ™R BATTERY s
it
MEF203F
Harness layout R&
Y
e
| e
R
Y
| BiF
Upper intake \ :
manifald collector \\ H\ ECM SMJ harness conneclor
I !
MEF179F : MEF2630A 4.8,
EL
HOX

EF & EC-129 307
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(

MEF318D

W DISCOSNECT
TS

€
V]

¥

I

SEC157B

DISCONNECT

v [ 24 €)

&

H T8
C

DiSCONNECT

iy

MEFG625F
MSCANNECT = DISCOMNECT
4€) (3
[[__€om_Jo{connECTOR] {alBh
B

(&

MEF319D

Diagnostic Procedure 41 (Cont’d)

INSPECTION START

A J
CHECK POWER VALVE ACTUATOR OK;. INSPECTION END
FUNCTION.
1} Start engine.
2) Race engine a few times under
no-load condition.
3) Make sure ihal power valve actuator
rod moves.
NG
@ h 4 0
CHECK INPUT SIGNAL. K,. Check the following
Check voltage between ECM terminal items.
{8 and ground. 1) Vacuum hose for
Voltage should drops to approximately improper connaction
1V when accelerator pedal is 2) Surge tank for cracks
depressed. or hotes
3) One-way valve for air
NG leakage
v " D]
CHECK POWER SUPPLY. G, CHECK HARNESS CON-
1) Stop engine. TINUITY BETWEEN BAT-
2) Disconnect power valve control sole- TERY AND POWER
neid valve harness connector, VALVE CONTROL SOLE-
3) Turn ignition switch “"ON"". NCID VALVE.
4} Check voltage between terminal (&) 1) Turn ignition switch
and ground. “QFF",
Voltage: Battery voltage 2) Disconnect battery @
terminal harness con-
OK nector (B
3) Check harness conti-
nuity between termi-
nals (0 and (©.
Continuity should
exist,
lNG
Check the following
items.
1) “BR” fusible link
2) Joint connector (B2
CK
y ¥
CHECK HARNESS CONTINUITY Repair harness or con-
BETWEEN ECM AND POWER VALVE nectors.
CONTROL SOLENOQID VALVE.
1) Disconnect ECM SMJ harness con-
nector.
NG

2) Check harness coniinuity between
ECM terminal (8 and terminal @).
Continuity should exist.

Y

vLOK

CHECK COMPCNENT

(Power valve control sclenoid valve).
Refer to "Electrical Components
inspection”.

(See page EF & EC-147))

EF & EC-130

Repair harness or con-
nectors.

308
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Diagnostic Procedure 42

COOLING FAN CONTROL (Not self-diagnostic item)

FUSE BLOCK
(Refer to #POWER
SUFPLY ROUTING~
in EL section. i

IGNITION SWITCH
ON or STA

x
—t

up

Ta combinatien
meter (Speed
sensor signail

JG
19— LGr8 —
b= LG/R—1 ;
(Engine
E control
harness)

LG~B LG~/B
L—Lavr s/n—_l
e G/ B

IGNITION SWITCH
CC or ON

WL

To air conditianer system
{A/C OM/OFF signal)

W H

(Main harness)

Joint connector
[Refer _to last
page (Foldaut
page} . 1

Jec- 1[—‘—|

[Fltefer' to

, ast page

ER tFoldou
pagel . ]

sSMJ

(Engine
room
harness)

&
THERMO I
CONTRCL =
AMP. T
y
=

FUSIBLE LINK BOX

[TISAT] [II5AT]

© FUSE
ik

FUSIBLE

L TNK
a=0
=]
R
=[]
s={3

I
I

J ez (B

EF & EC-131

o
=

N H

LG

EF &
EC

FE

28—G6
in—8 x
| | ¥ Gl
.|
y o s3—s8 S T llel A
! — F5F
W | @ @ o0 L@J L@J @L@] -. é g LN
L7 i
oG ,g[ i ¥
—_—_— = Iﬂi\
!AT
ECM .COOLING
{ECCS FAN =l
oL ENGINE COOLING COOLING ppjay.q COOLING™ COOLING DuaL- {
TEvieRaTuRe TAN FAN FAN FAN SWITCH BATTERY =
SENSOR MOTOR-1 MOTOR-2 RELAY-2 RELAY-3 Fe
MEF204F
Harness layout RA
o Y
ST
Coolmg fan motor BF
harness connectors
% 7
SEC161BA MEF180F HIA&
EL
1D
\\\ LECM SMJ harness connectoij\
MEF263DA
309
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Cooling fan

@)

SEC1G63BA
DISEONNECT D\SCDNNECT
Jumper wire ﬂ

v
D S ]
MEFB26F

Jﬁ €

’_ OISCONNECT i 4
) M€

s
®

aln ﬂ].'w

HS

W—h
{ clr; comscmﬂ

I]IEIZDNNECT

‘ &

MEF320D
m |&h QISCONNECT
Q€
a-lh a-la = DIiSCONNELT
\c|d ¢ [d/ A5
‘
(& 1
SEGC166B
Cooling fan

Engine coclant
temperature sensor
harness connector

DISCONNELT

ﬁﬁ@

150 §2
resistor

MEF188F

Diagnostic Procedure 42 (Cont’d)

INSPECTION START

O
CHECK COOLING FAN LOW SPEED OK
CIRCUIT.
1) Start engine.
2) Turn air conditioner switch ""ON"'.
3) Make sure that both cooling fan
motors operate at low speed.
NG
B
Y
CHECK POWER SUPPLY. NG | Check the fotlowing
1) Stop engine. "] items.
2) Discannect cooling fan relay-1. 1) "GY" fusible link
3) Biscannect both cooling fan motor 2) “R"” fusible link
harness connectors. 3) Joint connector (E5D
4) Connect jumper wire between termi-
OK
nals (3) and (5.
5) Check voltage between terminal @ by
and ground. Repair harness or con-
Volitage: Battery voltage nactors.
OK
¥
CHECK COMPONENT NG | Replace cooling fan
{Cocling fan relay-1). " relay-1.
Refer to “‘Electrical Components
Inspection’.
(See page EF & EC-148))
CK
¥
NG

CHECK HARNESS CONTINUITY

d

BETWEEN ECM AND COOLING FAN

RELAY-1.

1) Turn ignition switch "OFF"".

2) Disconnect jumper wire.

3) Disconnect ECM SMJ harness con-
nector.

4} Check harness continuity between
ECM terminal 48 and terminal ().
Continuity should exist.

iOK

&

EF & EC-132

Repair harness or con-
nectors.

310
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Diagnostic Procedure 42 (Cont’d)

®
DISCOMMECT D!SCDNNEGT
2y
a € D J'
AE E CHECX GROUND CIRCUIT. NG‘ Repair harness or con- &l
En _E“ 1} Check harness continuity between nectors.
terminal (D and ground.
Jumper wire Continuity should exist. i
W2
OK
= DISCONNEGT v
[} ] i 5
aTh soTb TS. Replace cocling fan motor. E[R:
unr Ll
e DISCONNECT
s CHECK COOLING FAN HIGH-SPEED LE
«——®
CIRCUIT.
1) Stop engine. EF &
) 5 O 2) Disconnect engine coolant tempera- EC
(t!' ) ture sensor harness connector.
3} Connect 1500 resistor to engine EE
coolant temperature sensor harness |OK INSPECTION END s
= connector. ?
4) Restart engine and make sure that EL
MEFe27F both cooling fans operate at high
speed.
m DISLDNMECT . DISCONNECT NG " 'd\\p’e T
=
HE [5]3 . r
G HE CHECK POWER SUPPLY. NG | Check the following AT
EHgtl 1) Stop engine. "} items.
Jumper wire 2) Disconnect cooling fan relay-2 & -3. 1) “GY" fusible link
3) Disconnect both cooling fan harness 2) “R” fusible link FA
u connectors. 3) Joint connector (851
\SEDNNEU
o 4) Connect jumper wire between termi-
5> % KJCF\ ) ! P OK o9
15. Iy Ay nals (8 and (3. i,
DISCONNECT 5) Check vottage between terminal (h) y
and ground. Repair harness or con- -
Vollage: Battery voltage nectors. Bl
OK
: 3T
CHECK GROUND CIRCUIT. NG | Repair harness or con-
1) Disconnect jumper wire between ter- nectors. B
= minals (8 and @). =
2) Gonnect jumper wire between termi-
nals & and (3. u A
SEC16e8 3} Check harness continuity between A
terminal (© and ground.
Continuity should exist. EL
I=IC
lOK
® [
EF & EC-133 311
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% BISCONNICT

—

[ Eom

[Of CONNECTOR]

5

(&

Q]

715

28
T8S.

DISCONNECT

70 €

— 5 4
6]3} -
7 5} TS,
121 1.| DISCONNECT
MEF322D

Diagnostic Procedure 42 (Cont’d)

©

CHECK HARNESS CONTINUITY

BETWEEN ECM AND COOLING FAN

RELAY-2 & -3.

1) Disconnect jumper wires betweaen
terminals (@) and (&).

2) Check harness continuity between
ECM terminal (8 and terminal (3.
Continuity should exist.

OK

r

NG Repair harness or con-

nectors.

CHECK COMPONENT

(Cooling fan relay-2 & -3).

Refer to “'Electrical Components
Inspection”,

(See page EF & EC-149.)

NG‘ Replace cooling fan

0K

r

Replace cooling fan motor.

relay-2, -3.

Diagnostic Procedure 43

FAIL-SAFE SYSTEM FOR CAMSHAFT POSITION

SENSOR AND CPU OF ECM

INSPECTION START

Y

Engine begins
to run in
a few seconds.

CHECK FAIL-SAFE SYSTEM FUNCTION.

1) Disconnect camshaft position sensor
harness connector.

2) Crank engine.

Engine does not run
after a few seconds.

r

Failure of engine to start may not be
due {o camshaft position sensor circuit.
Determine cause of problem.

EF & EC-134

INSPECTION END

R
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TROUBLE DIAGNOSES

Diagnostic Procedure 43 (Cont’d)

TROUBLE DIAGNOSES FOR FAIL-SAFE SYSTEM
\ ‘ / When fail-safe system activates, warning lamp (MALFUNCTION
/ INDICATOR LAMP) in instrument panel blinks. When vehicle
with such a problem is brought to dealer for checkup, conduct
—— CHECK  — diagnostic procedures using the following chart as a guide. e
/ - INSPECTION START i
WAl
l L Is not indicated
SEC71R (=]
CHECK CAMSHAFT POSITION SEN- .| Try to perform diagnostic
SOR. | test made 11 (Self-diagnos-
1) Turn ignition switch "ON™. tic results). LE
L
2) Perlorm diagnoslic tesl mode Il Is it possible to perform
{Self-diagnostic results). diagnostic test mode Il
C H EC K 3} Is Diagnostic trouble code No. 11 (Self-diagnostic results)?
indicated?
indicate Yoo No
Indicated Y -
Replace ECM. P
MALFUNCTION INDICATOR LAMP ¥y
MEF23D Make sure if there is a CL
short point in malfunction
indicator lamp circuit.
y W'T
Perform Diagnostic Procedure 23
(Camshaft position sensor). 3 o
{(See page EF & EC-85.) iy
=
[:] v IF 2
After repairing. Malfunction indicator lamp still
; continues to ifluminate.
1) Start engine. S BA
2) Make sure that malfunction indica-
tor lamp goes off if the engine can
be started. 8o
o
Malfunction
indicator &
'Iamp goes “OFF". ©
INSPECTION END
BF
HA
EL
DX

EF & EC-135 313



TROUBLE DIAGNOSES

Diagnostic Procedure 44
INHIBITOR SWITCH CIRCUIT (Not self-diagnostic item)

FUSE BLOCK
{Refer to ~POWER
SUPPLY ROUTING~

up in EL section.)
IGNITION SWITCH
ON or START

8

§-8
% Maln harness)

—G~/B

(Engine control harness)

n =
L ke,
Y e

bty [ EERLEED
I

HE A R P R R R T @

N PIRINIDlZ 1

INHIBITAR SWITCH

el

et : 1 L

'%jkﬁ \ A - \L J/L, Inhibitor switch é)
. | -~ harness connector -

O | {4 )

(s [
~\\ L ECM SMJ harness connector

MEF263DA

EF & EC-136

MEF205F
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\e[d/

DISCONNECT

€&

()
S

v/

SEC2088

E @ DISCONMELT
€

a -
Eld) “ENG CONT”
fuse
(&)
SEC208B
& DISCOMNECT
HS.
[_ec__ o commecTor]

44
a 25 DisconNECT
L4t &)

i

MEF324D

Diagnostic Procedure 44 (Cont’d)

INSPECTION START

El Gl
\ 4
CHECK POWER SUPPLY. NG | CHECK HARNESS GON-
1) Discannect inhibitar switch harness | TINUITY BETWEEN FUSE Rl
cannector. AND INHIBITOR SWITCH.
2) Turn ignition switch “ON’". 1) Turn ignition switch
3) Check voltage beiween terminal (B) “OFF". Ela
and ground. 2) Check harness conti-
Voltage: Battery voltage nuity between terminal
(@ and “ENG CONT” 1G
OK
fuse.
Continuity should
exist.
NG
h J FliE
Repair harness or con-
nectors.
h 4
CHECK GROUND GIRGUIT. NG | Repair harness or con- I
1) Turn ignition switch “"OFF"". "1 nectors.
2) Disconneact ECM SMJ harness con-
nector. AT
3) Check harness continuity between
terminal @) and ECM terminal .
Continuity should exist. F
oK
’ (et
CHECK COMPONENT
{Inhibitor switch).
Refer to “'Electrical Components BR
Inspection™.
{See page EF & EC-148.)
L A
INSPECTION END Be
I
EL
()
315
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TROUBLE DIAGNOSES

Electrical Components Inspection

ECM INPUT/QUTPUT SIGNAL INSPECTION

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

| N —
-Center console under
CO\V
N =

2. Remove ECM harness protector.

MEF326D

3. Perform all voitage measurements with the connecters con-
nected.
Improve tester probe as shown to perform tests easily.

o, — 1

_Thin wire Tester probe

SEC174B
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TROUBLE DIAGNOSES
- Electrical Components Inspection (Cont’d)

ECM inspection table

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO. Gl
(Engine is running.]
B 0.4 - D.BY ”
Idle speed A
1 Ignition signal -
|Engine is runnlng.|
. ) 19-21V B
Engine speed is 4,000 rpm. i
|Engine is runningA[ BATTERY VOLTAGE
2 Ignition check -
idle speed {(11-14V) LG
4, 5, JAGV-AAC valve |Engine is running.‘ Voltage briefly decreases from bat-
14, 15 Racing condition tery voltage (11 - 14V).
[Engine is running. | BATTERY VOLTAGE
T
Cooling fan is not operating. {11 -14v) F&
6 Cooling fan (High speed)
[Engine is running.]
0.7-08v e
Cooling fan is operaling. =
[Engine is running. | BATTERY VOLTAGE
M
L 1dle speed (11 - 14v) MT
8 Power valve control solenoid valve IEngine is running.t
"
Racing (up to 4,000 rpm) 0.7 - 0.8V AT
quickly
[Engine is running.| BATTERY VOLTAGE F2,
L Air conditioner switch “OFF {11~ 14V)
9 Air conditioner relay
Engine is running.] B,
L T 0.7 -08V
Air conditioner switch "ON™
{Engine is running | I
0.8 - 1.0V
Idle speed
16 ECM power source
: : : T
(Self-shutoff) [Engine is running | BATTERY VOLTAGE ST
For a few seconds after turn- (11 - 14v)
ing ignition switch “'OFF" BE
=S
[Engine is running. | BATTERY VOLTAGE
Normal condition {(11-14V) M
A
|Engine is running.'
18 Fuel pump relay
Abnormal condition
Fuel pump voltage control 0.7-0.8v EL
circuit {ECM terminal No.
di) ) is inoperative. B
- s
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
(Engine is running. | BATTERY VOLTAGE
Cooling fan is not operating. (11 - 14v)
19 Cooling fan (Low speed) lE i - I
ngine is running.
0.7 - 0.8V
Cooling fan is operating.
23 Knock sensor [Engine is rumning.| 3.0 - 4.0V
Engine is running. | BATTERY VOLTAGE
|----— Electric load signal is "OFF". (11 - 14v)
25 Electric load signal JEngine is running,|
Electric load signal (Rear 0.1-03v
defogger switch) is “"ON"".
|Engine is running.| {(Warm-up con-
dition) 1.0-1.3v
57 M v L— Idie speed
ass air flow sensor
|Engine is runnfng_| {(Warm-up con-
dition) 1.8 - 2.0V
L— Engine speed is 3,000 rpm.
0-5.0V
28 Engine coolant temperature sensor LEngine is running.] Qutput voltage varies with engine
coolant temperature.
[Engine is running.l
8.0 - 9.0V
Steering wheel stays straight.
34 Power steering cil pressure switch
Engine is running.i
L 0-0.2v
Steering wheel is turned,
0.5-42v
38 Throttle position sensor [Ignition switch "ON", Output voltage varies with throttle
valve opening angte.
Engine is running.| (Warm-up con-
dition) 1.0V or more
. L Idle speed
39 EGR temperature sensor

[Engine s running.| (Warm-up con-
dition)

L EGR system is operating.

0-1.0v

EF & EC-140
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

TERMI-
NAL ITEM CONDITION ‘DATA
NO.
. Engine is running.i 0.2 - 0.4V @l
41 Camshaft position sensor _ ) . . .
. Do not run engine at high speed Output voltage slightly varies with
51 (Reference signal) .
under no-load. engine speed. A
\:I‘LJ" :'\.
Engine ! ing. 25-27V
42 Camshaft position sensor I ngine 'S runn-lng l , . . .
. . Do not run engine at high speed Cutput vollage slightly varies with
82 {(Position signal) .
under no-load. engine speed. EM
|Ignilion switch ""ON"’ oV
43 Start signal BATTFRY VOLTAGE
fignition switch "START” T © LG
(11 - 14V)
|Ignition switch “ON"
BATTERY VOLTAGE
Gear position is "N"" or (11 - 14V}
44 Inhibitor switch “P(A/T model).
[ignition switch "ON"] =
ov
Except the above conditions
[Ignition switch “ON”| BATTERY VOLTAGE L
45 Ignition swiich 1
Engine stopped (11 -14v)
Egine is running.| MY
|_ 8.0 - 9.0V
Air conditioner switch "OFF"”
46 Air conditioner switch ,
[Engine is running.] BT
0.5-07V
Air conditioner switch "ON"
|Ignition switch “ON”| F2
48 Power source for sensors Approximately 5.0V
Engine stopped
[!gnition switch “ON"’| BATTERY VOLTAGE Fidh
49 Battery source
Engine stopped (11 - 14v)
lignition switch “"ON''} BR
53 Vehicle speed sensor i: Engine stopped 0or7.0-90V
While rotating front wheel by &
2
hand
’ignition switch “ON”J
\g,‘if
Accelerator pedal is fully 00-10.0vV ‘
released
(engine stopped). 4
54 Closed throtile position switch o
ITgnilion switch “ON"
Accelerator pedal is ov
EL
depressed
{engine stopped).
(h4
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
Power source for closed throttle ‘Jgnition switch “ON”J
57 o ] B8.0-900V
position switch L Engine stopped
| llgnition switch ”ON”| BATTERY VOLTAGE
59 Power supply
Idle speed (11 - 14v)
101, 103, . e - BATTERY VOLTAGE
105, 110, |Injecters iEnglne is runnmg.|
{11 - 14V}
112, 114
lEngine is running.| {Warm-up con-
dition)
I— Idie speed 0.7-08Y
\— Engine speed is approxi-
102 |EGRC-solenoid valve mately 3,400 rpm or more.
Engine is running.| (Warm-up con-
dition) BATTERY VOLTAGE
L— Engine speed is about 2,000 {11 - 14v)
rpm.
|1gnition swilch "ON”|
BATTERY VOLTAGE
5 seconds after turning igni- (11 - 14v)
tion switch “ON"
|Engine is running.|
104 Fuel pump voliage control
30 seconds after engine 4.0 - 4.5V
begins to run.
JEngine is running.|
20-45V
Racing (up to 4,000 rpm)

ECM SMJ HARNESS CONNECTOR TERMINAL LAYOUT

43[44145/46(47(4849]50 @

100203 0ei o1 oA 0708 |1 12|34 [5]6( 71819110 |§| 21[22]23[24[25(26/27|28[29|30] |41)42
TRt r4yisite) (1111211301 4[15]16[87118/1%20 31[32{33[34[35[36{37|38[35(40] [51j52

53[54[55/56/57]58[59(60 H.S.

EF & EC-142
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TROUBLE DIAGNOSES

g _ﬂébx_“ Ej\; @@

SEC1878

SEF536H

Electrical Components Inspection (Cont’d)
CAMSHAFT POSITION SENSOR

1.

harness connector should remain connected.}

2. Turn ignition switch “ON"".

Remove distributor from engine. (Camshaft position sensor

3. Rotate distributor shaft slowly by hand and check voltage @]
between terminals @), @ and ground.
Terminal Voltage WA
@ (120" signal) Tester's pointer fluctuates between
@ (1° signal) 5V and OV. i
i

If NG, replace distributor assembly with camshaft position

sensor.

4. Visually check signal plate for damage or dust.

MASS AIR FLOW SENSOR

LG

()]
=

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"", 7
3. Start engine and warm it up sufficiently. AT
4. Check voltage between terminal (b) and ground.
Conditions Voltage V ER
gnition switch "ON"" {Engine Less than 0.5
stopped.}
idle (E arm- -
. e (Engine is warm-up suffi Approximately 1.0 - 1.3
ciently.)
5. If NG, remove mass air flow sensor from air duct. Check hot 8§
wire for damage or dust.
it}

ENGINE COOLANT TEMPERATURE SENSOR

1. Disconnect engine coolant temperature sensor harness E[
connector.
2. Check resistance as shown in the figure.
o o . DX
Temperature °C (°F) Resistance k)
20 (68) 21-29
50 {122) 0.68-1.0
80 (176) 0.30 - 0.33
If NG, replace engine coclant temperature sensor.
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TROUBLE DIAGNOSES

SEC188B

Electrical Components Inspection (Cont’d)
IGNITION COIL

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

Terminal Resistance

®-Q@

If NG, replace ignition coil.

Approximately 1.00}

POWER TRANSISTOR

1. Disconnect power transistor harness connector.

2. Check power transistor continuity between terminals as
shown in the figure.

Set tester in lower range.

Terminal No. Tester polarity Continuity
@ @
Yes
® o
SEC189B @ S
No
® ®
@ @
Yes
© ©
@ 8]
No
® @®

Fuel pump
harness connector

G

SEF337H

t ¥

‘ Disconnect this
\ = connector. ﬂ\l

l

~.._y - Vehicle speed
sensor \

If NG, replace power transistor.

FUEL PUMP

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals {a) and (c).
Resistance: Approximately 1.002
If NG, replace fuel pump.

VEHICLE SPEED SENSOR

1. Jack up front wheel.

2. Disconnect vehicle speed sensor harness connector.

3. Check continuity, as shown in the figure, rotating the wheel
by hand.

Coantinuity should come and go.
If NG, replace vehicie speed sensor.

EF & EC-144
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)
EGRC-SOLENOID VALVE

1. Disconnect EGRC-soclenoid vaive harness connector.
2. Check solenoid valve, following the table as shown below:

Gonditons Continuty betweer G
Supply 12V direct current Yes
between terminals (1) and @ i
No current supply No
If NG, replace EGRC-solenoid valve. EM

EGR VALVE

Apply vacuum to EGR vacuum port with a hand vacuum pump. L
EGR valve spring should lift.

If NG, replace EGR valve.

HEATED OXYGEN SENSOR

Refer to ""‘Diagnostic Procedure 31",

{See page EF & EC-104.) B
MEF327D CL
EGRC-BPT VALVE .
Plug one of two ports of EGRC-BPT valve. T
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.
AT
FH&
EC381A Iﬁh@\
EGR TEMPERATURE SENSOR
Check resistance change and resistance value at 100°C {212°F). 3K
e Resistance should decrease in response to temperature
increase. A
Resistance: 100°C (212°F) ol
85.3 +8.53 k(2
I¥ NG, replace EGR temperature sensor. 5E
SEF830F ML@A
P~ w k| THROTTLE POSITION SENSOR
Z;_j_r - 1. 1. Disconnect throttle position sensor harness connector. EL
- Dgﬁ’()ﬂ aispumnegT SRR 2. Make sure that resistance bhetween terminals (e) and (f)
sensor hgrness — E@ . changes when opening throttle vaive manually.
connector “» N . HED)X
: @ Accelerator pedal conditicns Resistance kQ
Completely released Approximately 1
Partially released 1-9
Completely depressed Approximately 9
% MEF 3280 If NG, replace throttie position sensor.
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TROUBLE DIAGNOSES

MEF329D

Electrical Components Inspectlon (Cont'd)

Adjustment

if throttle position sensor, closed throtile position switch or
wide open throttle position switch is replaced or removed, it is
necessary to install it in proper position, by following the pro-
cedure as shown below:

Install throttle position sensor body in throttle body. Do not
tighten bolts. Leave boits loose.

Connect throttle position sensor and closed throttle position
switch harness connector.

Start engine and warm it up sufficiently.

Turn diagnostic test mode selector on ECM fully clockwise,
Disconnect closed throttle position switch harness connec-
tor.

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

Closed throttie position switch OFF — ON speed:
Engine speed (ldle speed in ““‘N” position) +
250150 rpm

If NG, set closed throttle position switch OFF — ON speed
to the specified value by turning throttle position sensor
body. Connect circuit tester with terminals (® and () on
closed throttle position switch side and find out OFF — ON
point.

Tighten throttle position sensor installing bolts carefully
after setting so that throttle position sensor does not move.

IACV-AAC VALVE

Resistance check

1.
2.

Disconnect IACV-AAC valve harness connector.

Check resistance between terminals, following the table as
shown below:
Terminal No. Resistance
@ -
@ -3 .
Approximateiy 27 - 40Q
@ _ @ p y
3 - ®

EF & EC-146
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TROUBLE DIAGNOSES

MEF3I49E

Y

———clockwise

e

Diagnostic test mode selector

Fully

MEF3300

Knock sensor
1 sub-harness connector
el

e

— ) &)
B

alb

DISCONNECT

Battery

SEC196B

Electrical Components Inspection (Cont’d)

Operation check

1. Remove IACV-AAC valve assembly from intake manifold.
2. Apply battery voltage between terminals one by one in
order indicated in the table below:

D e Crder
@-®
Terminal No. ®-@
@-®
& - ®
Moving direction a b

3. Check IACV-AAC valve shaft moves forward and backward.
If results of both checks are NG, replace IACV-AAC valve.

WARNING:

e [ACV-AAC valve shaft movement is hard to see visuatly, but
vibration is felt if IACV-AAC valve can be reached with
hand.

o When IACV-AAC valve is removed or replaced, |ACV-AAC
valve should be closed by turning diagnostic test mode

LG

EF &
EC

selector fully clockwise. FE
There is a possibility that IACV-AAC valve opening angle mem-
orized in ECM does not match the actual IACV-AAC valve open- .
ing angle. ]
KNOCK SENSOR
1. Disconnect knock sensor sub-harness connector. Wy
2. Check continuity between terminals (a) and (b).
Continuily should exisi.
AT
A
BlF
.8,
POWER VALVE CONTROL SOLENOQID VALVE
1. Disconnect power valve control solenoid valve harness [E[L
connector.
2. Check solencid valve, following the table as shown below:
o
Conditi Continuity between B
cnditions port ® and @
Supply 12V between terminals (1) Yes
and (@
No current supply No
f NG, replace power valve control solencid valve.
325
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

) DISCONNECT INJECTOR
\I njector harness Géjl )
connector * No. 1, No. 3 and No. 5 cylinders
1. Disconnect injector harness connector.
- 2. Check resistance between terminals as shown in the figure.

Resistance: 10 - 14}
If NG, replace injector.

&

KNWW’% ™ R No. 2, No. 4 and No. 6 cylinders
% Eé} ‘;L;/g 1. Disconnect middle harness connector for injectors.

shown below:

_ N | 2. Check resistance between terminals, following the table as
e

SEC128B

] AN il
oo =g
e \h. / .

Disconnect this conneclﬁ i

SEFO54F

If NG, replace injector.

Cylinder Terminal No. Resistance
\ No. 2 @ - ®
—U' No. 4 @ -® 10 - 14Q
?\@\_ﬂ No. 2, 4,6 cylinderl No. 6 ® -
- injector harness connector

CLOSED THROTTLE POSITION SWITCH
1. Disconnect closed throttle position switch harness connec-

tor.

2. Check continuity between terminals (b) and {c).

Accelerator pedal condition Continuity
Released Yes
Depressed No

If NG, replace closed throttle position switch.

INHIBITOR SWITCH

Check continuity between terminals @ and ().

Conditions Continuity
Shift to “'P”* position Yes
Shift to "N’ position Yes
Shifl to positions other than “P" No
and “N"

If NG, replace inhibitor switch.

ECCS RELAY, FUEL PUMP RELAY AND COOLING FAN

RELAY-1
[ Check continuity between terminals @ and &.
<0 O
Conditions Continuity
12v
ﬁupply between Yes

terminals () and @

5|3 No current supply No

If NG, replace relay.

EF & EC-148
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

COOLING FAN RELAY-2 AND COOLING FAN RELAY-3
Check continuity between terminals @) and &, ® and @.
c:g“ Conditions Continuity
— O—
. i2v §upply between Yes @
5 ] terminals (1) and (&
L1715 No current supply No .
‘\nié\\‘
6|3 If NG, replace relay. i
SEC2028 =4
SAFETY RELAY
Check continuity between terminals @) and @. e
Conditions
12V supply Continuity between
1 = between terminals (1 and (3 terminals (@ and 3
3
3] @ @ FE
- + Yes
+ - No
STTeaeE If NG, replace relay. GL
RESISTOR
1. Disconnect resistor harness connector. AT
2. Check resistance between terminal @ and ®.
Resistance: Approximately 2.20Q)
If NG, replace resistor. AT
} S 4 =
J J &,
SEF334H . @lr@&
DIECINECT e WIDE OPEN THROTTLE POSITION SWITCH
@ 1. Disconnect throttle position switch harness connector. 3R
2. Check continuity between terminals (b) and (a).
Accelerator pedal condition Continuity &T
Released No
Depressed Yes B
if NG, replace throttle position switch. )
SEFB85M Tl A

EL

)
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

SMADR30C,

;:zi.\f A
Rt ue ee/\\Dse—
=3 %4 ;/\‘)‘E\w\;\'ﬂ%!

SEC2438

Vacuum Fuel pressure

SEF718B

Releasing Fuel Pressure

Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.

1. Remove fuse for fue! pump.

2. Start engine.

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.

Erase the diagnostic test mode Il (self-diagnostic results)

memory (Diagnostic irouble code No. 22).

Fuel Pressure Check

a. When reconnecting fuel line, always use new clamps.

b. Make sure that clamp screw does not contact adjacent
paris.

c. Use a torque driver to tighten clamps.

d. Use Pressure Gauge 1o check fuel pressure.

e. Do nol perform fuel pressure check while fuel pressure
regulator control system is operating; otherwise, fuel pres-
sure gauge might indicate incorrect readings.

1. Reiease fuel pressure to zero.
2. Disconnect fuel hose between fuel filter and fuel tube
{engine side).
3. Instali 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:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 250.1 kPa
(2.55 kg/cm?, 36.3 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 299.1 kPa
(3.05 kg/cm?, 43.4 psi)
6. Stop engine and disconnect fuel pressure reguiator vac-
uum hose from intake manifold.
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 results
are unsatisfactory, replace fuel pressure regulator.

EF & EC-150
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

@, o—e~9 @ Injector Removal
1. Release fuel pressure to zero.
2. Separate ASCD and accelerator control wire from intake
@ —"" manifold collector.
\%——@@WT 3. Remove intake upper manifold collector from engine. Gl
@ ® a The following parts should be disconnected or removed.
(1} Harness connectors for )
® ﬁ = e |ACV-AAC valve WA,
\ e Throttle position sensor
f:ﬂ;:f:;f;&er_ JJ\“_J e Closed throttle position switch .
SEM39RC Water hose for air cut valve =M

(2) PCV hoses

(3) Vacuum hoses from
o Vacuum gallery
e FPower valve actuator
o Master brake cylinder
o EGR valve

{(4) EGR flare tube

Lower intake 4. Remove intake lower manifold coliector from engine.

Engine earth hamness € .
[ manifald collector e Remove engine earth harness. Wil

AT

i
el 1

a ,
Sk,
o@D
Loosen bolts in J R
numerical order. {} Front SEM395C a8

5. Remove injector fuel tube assembly.
The following parts should be disconnected or removed. BE
e Vacuum hose for fuel pressure regulator
e Fuel feed and return hose
e Ali injectors harness connectors 8T

6. Remove any malfunctioning injector from injector fuel tube.

7. Replace or ¢clean injector as necessary. El
Always replace O-ring with a new one.

8. Connect injector to injector fuel tube.

9. Reinstall any part removed in reverse order of removal. (DX
CAUTION:

After properly connecting fuel hose to injector and fuel tube,
check connection for fuel ieakage.

SEC247B
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EVAPORATIVE EMISSION SYSTEM

Description

Throttle body
Fue! check valve \
' Intake
Vapar vent line % manifold

Main purge
orifice \

Purge control
valve

=5 e

N

Fue! filler cap with
vacuum relief valve

Constant
purge orifice

Fuel tank ﬁ] {} QS Carbon canister

< A

= : Fuel vapor

MEF332D

The evaporative emissicn system is used to reduce hydrocar-
bons emitted to 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 engine is not running.

The canister retains the fuel vapor until the canister is purged
by the air drawn through the bottom of the canister to the intake
manifold when the engine is running. When the engine runs at
idle, the purge control valve is closed.

Only a small amount of stored vapor flows into the intake man-
ffold 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 oritice and the constant purge
orifice.

— & @© Inspection

ACTIVATED CARBON CANISTER

Check carbon canister as follows:
Biow air port @ and ensure that there is no leakage.

Apply vacuum to port ® .
Cover port @ with hand.
Blow air in port © and ensure free flow out of port ® .

o0 0N

SEFJ3t2M
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EVAPORATIVE EMISSION SYSTEM

Inspection (Cont’d)
FUEL CHECK VALVE (With rollover valve)

Fuel tank side Check valve operation
1. Blow air through connector on fuel tank side.
A considerable resistance should be felt and a portion of air
?;I\'Jg"er flow should be directed toward the canister side.
function | 2. Blow air through connector on canister side.
Air flow should be smoothly directed toward fuel tank side. Bl
_ i 3. If fuel check valve is suspected of not properly functioning
Canister side in steps 1 and 2 above, replace it.
seraena|  RoOllover valve operation Bl
Ensure that continuity of air passage does not exist when the
installed rollover valve is tilted to 90° or 180°.

Check
valve
function

LG

FUEL TANK VACUUM RELIEF VALVE
1. Wipe clean valve housing. T
2. 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 AT
resistance should disappear with valve clicks.
3. Blow air on fuel tank side and ensure that continuity of air
passage exist through valve B. A&
4, |l valve is clogged or if no resistance is felt, replace cap as
an assembly.

Fuel tank side

SEF427N

el
1

s

EL

IBX
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CRANKCASE EMISSION CONTROL SYSTEM

: Fresh air

4u : Blow

-by gas

SECBITAA

Engine not running
or backfiring

-

RS

Cruising

[

Idling or Acceleration
decelerating or high lcad
T U o
»
[
SECH58A

SEC137A

Description

This system returns blow-by gas tc both the intake manifold and
air cleaner.

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 10 handle any
blow-by and a small amount of ventilating air.

The ventilating air is then drawn from the air cleaner, through
the hose connecting air cleaner to rocker cover, into the crank-
case.

Under full-throttle condition, the manifold vacuum is insufficient
to draw the blow-by flow through the valve, and its flow goes
through the hose connection in the reverse direction.

On vehicles with an excessively high blow-by some of the flow
will go through the hose connection to the air cleaner under all
conditions.

Inspection

PCV (Positive Crankcase Ventilation)

With engine running at idfe, remove ventilation hose from PCV
valve; if valve is working properly, a hissing noise will be heard
as air passes through it and a strong vacuum should be feit
immediately when a finger is placed over valve inlet.

VENTILATION HOSE

1. Check hoses and hose connections Tor leaks.
2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.

EF & EC-154

332



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EGRC-solenoid valve —

EGR temperature sensor
(California models only)

Ignition coils -

Power valve actuator-
{M/T only)

Valve timing controf -~
(VTC) solenotd
valve

EGR valve

EGR temperature sensor

EGRC-BPT valve

Fuel filter

Power valve contral

s solencid valve (M/T only)

—£ Throttle posilion sensor

&(@*and closed throttle position
== switch

Mass air flow sensor

[ IAA unit
LY (with IACV-AAC valve,

=
L \\/ﬁ IACV-FICD solenoid valve
O and 1ACV-air regulator)
Ny

Pressure regulator

Knock sensor .

Engine coolant temperature sensor

: RN
;| b’ Power transistor unit

-Camshaft position sensor
SEF447N

Tl

ER

i
L&

T

AT

Electrica! fuel pump
{In-tank type)

MEF334D

(R
§T
B

iir

m
R
Sl
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

b -
; _EI;Engine coolant
. Q‘Ltempera_tur‘g

Rt t i EGR valve
EGR temperature — \ g tihig)

senser sy
— I \, .

o7 N "_\ﬁ\@’
TR P |
_Throttle position ) 7™~

sensor & ctosed throttle ™)

e EGRC-_j——
. position switch <Z—" He Fﬁ/—%solenoid“ U |.\\
B

D At V) 1Y
ANNE e “Power vaive/ S 7
\ ~ N \ o £ control solenoid f}
e ¢ valve [M/T only)
IACY-FICD=, { IO
solenoid X WH~ Yoo IACV-AAC ,7/@5/\‘7 - ; _
valve T—= ,_ ACV-air T valve 73 4 i S . / P
i _'3\\ -ar )-J%}Q//’*\\'Eﬂ - ) | ‘Camshaft position S Ve ]
s regulator /', I sensor I ' ( [3] /\,// © i

}Power vaivéqtuatcré:/ -
{M/T onty) /\&
; '\H’C}\Eix )
GOSN T TR
|

EJ/DM o, /\\( }\
T

7 VTC) §olenold ’ /

| valve T ™ L.
RN}

-Heated oxygen sensor -

SEF448N
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VE3ODE

ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

System Chart

Y

Mass air flow sensor

Y

Engine coolant temperature
sensor

Y

Heated oxygen sensor

'gnition switch

Y

Y

Closed throttle position
switch”
{Idle position}

Y

Throttle position sensor

Y

Neutral positien/Inhibitor
switch

Air conditioner switch

A4

Knock sensor

EGR temperature sensor

Y

Y

Battery voltage

Y

Power steering oil pressure
switch

Y

Vehicle speed sensor

\d

+

ECM
{(ECCS
control
module}

Fuel injection &
mixture ratic control

.

Electronic ignition system

injectors

Ad

Idle air control system

Power transistor

Y

Fuel pump controt

IACVY-AAC valve and IACV-
FICD solencoid valve

Y

Heated oxygen sensor

tic system

maonitor & on-board diagnos-

Fuel pump retay

Y

Valve timing control

Malfunction indicator lamp
(On the instrument panel)
or Ingpection tamp (On the
ECM}

Y

EGR control

VTG solenoid valve

b4

Cooling fan control

EGRC-solenoid valve

hd

Acceleraticn cut control

Cooling fan relays

Y

EF & EC-158

Air conditicner relay

: When throttle position sensor is malfunctioning, idle position is determined by closed throttle position switch instead.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

® @

@ @

M/T maodeis

Throttle body

Pressure regulator

A/T modeis

Pressure regulator

\

\

|

|

EGRC-salenoid valve

Power valve actuator to vacuum
tube

Pressure reguiator to vacuum
gallery

Throttle body to vacuum gallery

Intake manifold collector to vac-
uum gallery

EGRC-BPT valve/

Vacuum gailery

@@ @ @

Vacuum Hose Drawing

Power valve actuaior

F
4 LG
N EGR valve EF &
BPT valve -’;;?/:;’%‘M vacuum tube EC
Vi _” ’/’s -~
o = EGRC-solencid vatve
i @0 FE
/ \ EY
/ LPower valve control CIL
’ \ / @ solencid valve o
BT
M/T and A/T
i
A
A
To Er
canister =R
BE
SEF443N . .
[
Intake manifold coliector to vac- (@ Power valve control solenoid
uum gallery valve to vacuum tube EL
EGR valve to EGRC-solenoid d® EGRGC-solenoid valve to vacuum =
valve gallery
Surge lank to vacuum gallery 49 Activated carbon canister {purge ‘
Surge tank to power valve con- line) to sub-fuel tube assembly 0
trol solenotd valve @@ Activated carbon canister {vac-
uum line) {o throttle body
EF & EC-159 337
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC220B

Photo diode

Wave
forming circuit

Cover

Rotor plate

SEFA7IE

120° signatl slit for
e 7[No_ 1 cylinder
A\\\nunu S,

S
e
&

X
e = L
o it ﬂ\l‘,\l\’/
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2,

\\\\\\

X
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o

i
I
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17 signal slit

f

&

z

///,(,/ r
7
\fm;,,‘.’,{

"—120° signal slit

HO(O?D-HTE SEF328|

! /"'"__'—“-\_
Engine coclant ™

temperature Sensor —.__

Engine Control Module (ECM)-ECCS Control
Moduie

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 ECM controls the engine.

Camshaft Position Sensor (CMPS)

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

The camshaft position sensor has a rotor plate and a wave-
forming circuit. The roter plate has 360 slits for 1° signal and 6
slits for 120° signal. Light Emitting Diodes (LED) and photoc
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 allow light to be transmitted to
the photo diode from the LED. This generates rough-shaped
pulses which are converted into on-off puises 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 by main-
taining the temperature of a hot film placed in the air stream.
The amount of heat dissipated from the film, and hence the film
temperature, depends on the volume of the air flow around the
film. The higher the air flow, the more heat is dissipated and
thus a higher current is required to maintain the film tempera-
iure.

The ECM maonitors the amount of current from the output of the
mass air flow sensor, and calculates the air flow rate.

Engine Coolant Temperature Sensor (ECTS)

The engine coolant temperature sensor 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.

EF & EC-161
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Connector for
throttle position
sensor

Connector for
hard closed throttle
position switch

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

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

The ECM sets the throtltie valve idle position from the throttie
position sensor signal.

MEF338D . . i i . 1
This system is called “soft closed throttie position switch”. It
controls engine operations such gs fuel cut. On the other hand,
the “hard closed throttle position switch”, which is built into the
throttle position sensor unit, is used for engine controt when the
soft closed throtile position switch is malfunctioning.
Not used —
(Wide open = Supply voltage:
throttle position 2 5V (Applied between terminal No. 4 and 6)
£——0 1 --- switch) E 6.0 ‘
( 2} Hard closed -+ Qutput vollage between
throttle position S terminal No. 4 and 5 e
@ N switch = }
s f e 4 = 4.0 -
o Throttle E
\ 5 [ position z
7L 1o o | sensor §J
3 2
[}
: 520 e
H o =] /™ 3
T s 0 P o %
D o ‘ "l e
== Y/ i
o o .
g 0 as 20 135

Throttle valve opening angle (dzg)

MEF340D

_:_[_Ifg']-Il w

o=

!

SECBY7K

Fuel Injector

The fuel injector is a small, elaborate solencid valve. As the
ECM sends injection signals to the injector, the coil in the injec-
tor puils the needle valve back and fuel is released into the
intake manifold through the nozzle. The ECM controls the injec-
tion pulse duration which is burn controls the amount of
injected fuel.

EF & EC-162
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

G Intake rmanifold
vacuum

Air chamber — el e

Fuel chamber =" Fuel return
from Injector

To

fuel tank <o

SEFB05B

Louver

~Bensor etement (Titania)
Lead terminals

Holder Glass seal Rubber
seal
SEF716D

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 {o maintain the pres
sure at the above value.

Heated Oxygen Sensor (HO2S)

&
2

Wi

[= 4]

The heated oxygen sensor, located in the exhaust tube, moni- LG

tors the oxygen level in the exhaust gas.

This sensor is made of ceramic titania, the electric resistance

of which drastically changes at the ideal air-fuel ratio.

The ECM supplies the sensor with approximately 1V and then

measures the output voltage depending on its resistance. In _
order to activate the sensor element, it is equipped with a BE

heater.

) Resistance of titania [0}

3
o
s

Ideal ratic —w Lean
Mixture ratio

SECR24B.

‘ From ECM

‘ Power transistor
unit

To ignition coil

MEF342D

Gl
= MiT
Ry )
T g 1
&
v £ AT
. ° :
Vs z
]
=
3 | A
A7 : Resistance of titania qu — I. Y
RG : Comparative resistance e eal ratio ean
{equipped in the ECM) Mixture ratio
MEF3aD | FA
Fuel Pump

A turbine type design fuel pump is used and is situated in the BR

fuel tank.

Power Transistor Unit & Ignition Coil

The ignition signal from the ECM is amplified by the power EL
transistor, which turns the ignition coil primary circuit on and
off, inducing the proper high voltage in the secondary circuit.

The ignition coil is a small, molded type.

EF & EC-163
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Ignition cail for No. 1,
3, & cylinders

Ignition coil for No. 2,
4, 6 cylinders

SEF685L

K Spring

Piston
va
noo\ae oorc q{ 4| I
b... & [|[D

ax

l
l

W

L Air flow
SEFG86L

JACV-FICD solenuid valve

Idle speed
adjusting
screw

IACV-air regulator

MEF343D

Idle speed
adjusting

; SCTEW

IACV-AAC valve

Lr"Et
\— Air flow

MEF3440

Power Transistor Unit & 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.

Wax, piston and spring are built into the I1ACV-air regulator.
When the coolant temperature is low, the air by-pass pori
opens. When the coolant temperature is high, the wax expands,
moving the piston up and closing the air by-pass port, which
decreases the idie speed.

Idle Air Adjusting (IAA) Unit

The IAA unit is made up of the IACV-AAC valve, IACV-FICD
solenoid valve, JACV-air regulator 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 the air conditioner switch is on, additional air is supplied
by the |ACV-FICD solenoid valve,

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

The ECM actuates the IACV-AAC valve by an ON/OFF pulse.
The longer that an ON pulse is received, the larger the amount
of air that will flow through the IACV-AAC valve.

EF & EC-164
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Vehicle Speed Sensor (VSS)
Magnetic fine ;I;lheEvghr;Ilcle speed sensor provides a vehicle speed signal to
“~ r Reed Aeed N ) , , , L
s N switch s N swiich The speed sensor consists of a reed switch, which is installed
— \___;'SN‘ in the speedometer unit and transforms vehicle speed into a Gl
N /"_""““\| Magnetic puise signal.
_) L ; line
. oE A
Field plate Fiald plate
SEF624B €4

The power steering oil pressure switch is attached to the power LG
steering high-pressure tube and detects the power steering
load, sending a load signal t¢ the ECM. The ECM then sends
an idle-up signal to the IACV-AAC valve.

¢ 5; Power Steering Oil Pressure Switch

Power steering
oil pressure switch

— SEFB83L

Knock Sensor (KS)

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

A knocking vibration from the cylinder block is transmitted as
pressure to the piezoelectric element. This vibrational pressure AT
is then converted into a voltage signal which is delivered as
output.

FA

SEF009K RA

Valve timing control Valve Timing Control Solencid Valve

solenoid valve The valve timing control solenoids are installed on the cylinder B
heads, and control oil pressure which regulates the position of
the intake camshafts.

€/}

—)

=Tl
il

IF&

Exhaust Gas Recirculation (EGR) Valve

The EGR valve controls the quantity of exhaust gas to be fed EL
into 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 throttie valve. (DX

SEFGR0L
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Vacuum signal source

"o EGR
valve
Air
fitter

Air bleed

T

Diaphragm

re
Exhaust pressu MEF867C

SEF&81L

SEFQ72G

Power valve

acluamr/
/{(d

Power valve

SEF742L

SEF882L

EGR Control (EGRC)-BPT Valve

The EGRC-BPT valve monitors exhaust pressure to activate the
ditaphragm, controlling throttie 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.

EGR Control (EGRC)-Solenoid Valve

The solenoid valve responds to ON/OFF signais from the ECM.
When it is off, a vacuum signal from the throttie body is fed into
the EGR valve. When the ECM sends an ON signal, the coil pulls
the plunger downward and cuts the vacuum signal.

EGR Temperature Sensor

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

Power Valve

The power valve is used o contro! the suction passage of the
power valve control system. It is set in the fully closed or fully
opened posilion by the power valve actuator operated by the
vacuum stored in the surge tank. The vacuum in the surge tank
is controlled by the power valve control solenoid valve.

Power Valve Control Solenoid Valve

The power valve control solenoid valve cuts the intake manifold
vacuum signal for power valve control. It responds to ON/OFF
signals from the ECM. When the solenoid is off, the vacuum
signal from the intake manifold is cut. When the ECM sends an
ON signal the coil pulls the plunger downward and feeds the
vacuum signal lo the power valve actuator.

" EF & EC-166



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

ﬁj Fuel outlet Fuel Filter

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

f Fuel inlet
SEF256A EM

Data Link Connector for CONSULT

The data link connector for CONSULT is located behind the fuse LG
box cover.

T~ _pata link connector

for CONSULT

MEF345D i

== - | Activated Carbon Canister

= \facuurn Iir;e
4F Purge line. The carbon canister is filled with active charccal to absorb MT
evaporative gases produced in the fuel tank. These absorbed

gases are then sucked into the intake manifold by manifold .
i ian
vapor e vacuum for combustion. i
<

=
I—I' i

SMA486C ﬁ.’i\
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Multiport Fuel Injection (MFI) System

Engine speed and piston positicn

Y

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Y

Heated oxygen sensor

Density of oxygen in exhaust gas

hd

Throttle position sensor

Throttle position

Y

Closed throttle position swilch*

Throttle valve idle position

A4

Neutral position/Inhibitor switch

Neutral position

k J

Vehicle speed sensor

Vehicle speed

Y

Ignition swiltch

Start signal

Yy

Air conditioner switch

Air conditioner operation

Y

Battery

Battery voltage

hd

ECM
(ECCS
control
madule)

e

Injectors

*: When throttle position sensor is malfunctioning, idle position is determined by closed throttie position switch instead.

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 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.

Closed loop
system

Feedback signal Injection pulse

Heated
oxygen
Sensor

Combustion Fuel injection

MEF346D

FUEL INJECTION INCREASE/DECREASE

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

2y When starting the engine

3} During acceleration

4) Hot-engine operation

<Fuel decrease >

1) During deceleration

MIXTURE RATIO FEEDBACK CONTROL

The 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
system uses an heated oxygen sensor in the exhaust manifold
to check the air-fuel ratic. The ECM adjusts the injection pulse
width according to the sensor voltage so the mixture ratio will
be within the range of the stoichiometric air-fuel ratio.

EF & EC-168
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

® Simuttaneous multiport fuel injection system

No. 1 cyl:'nder—ﬂ L ﬂ
No. 2 cylinder fl 1
No. 3 c:ylinder—J-1 M 1
No. 4 cylinderJL ﬂ n
No. 5 cylinder—n ] N
No. & cylinder n ”
J——1 engine cycle—-—!

# Sequential multiport fuel injection system

No. 1 cylinder—l_L
L

No. 2 cylinder

No. 3 cylinder !
No. 4 cylinder M
No. 5 cylinder i1
No. 6 cylinder 'l
4———1 ehgine cycle &.J
MEF347D

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

This stage refers to closed loop control. Open loop control

refers to that under which the ECM detects any of the following

conditions and feedback control stops in order to maintain sta-

bilized fuel combustion.

1) Deceleration

2} High-ioad operation

3) Engine idling

4) Malfunction of heated oxygen sensor or its circuit

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

6) Engine starting

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the heated oxygen sensor. This
feedback signal is then sent to the ECM to control the amount
of fuel injection to provide a basic mixture ratio as close to the
thegretical mixture ratio 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 cylinders
simultaneously twice each engine cycle.

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

In the seguential 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, simultanecus 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.

AT

B

=
P iy

B

ST

U
=

HA

(¥
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Electronic Ignition (El) System
INPUT/QUTPUT SIGNAL LINE

Engine spead and piston position

¥

Gamshaft position sensor

Amount of intake air

Mass air flow sensor

hd

- Engine coolant temperature
Engine coolant temperature sensor

A\

— Throttle position
Throttle position sensor

b4

Throtile valve idie position

Closed throttle position switch” >
. ECM (ECCS
) Vehicle speed
Vehicle speed sensor »| control
madule) »| Power
transistor

Start signal

Ignition switch

hd

Engine knocking
Knock sensor

hd

"] Neutral position

Neutral position/Inhibitor switch

¥

Air conditioner operation
Air conditioner switch

Y

Battery voltage
Battery 4

hd

*: When throttle position sensor is malfunctioning, idle position is determined by closed throttle position switch instaad.

Tp

('“59;-‘_’75 SYSTEM DESCRIPTION

E e A The ignition timing is controlled by the ECM in order o main-

- tain the best air-fuel ratio in response to every running condi-

8 125 tion of the engine.

g The ignition timing data is stored in the ECM, in the form of the

g map as shown.

§_ 075 The ECM detects information such as the injection pulse width

- N and camshaft position sensor signal which varies every
600 1,000 1,400 1,800 2,200 moment. Then responding to this information, ignition signals

Engine speed (rpm} sEFsaoM|  areg transmitted to the power transistor

e.g. N: 1,800 rpm, Tp: 1.50 msec
A ‘BTDC
In addition to this, the ignition timing is revised by the ECM
according to the other data stored in the ECM at the following

times:

1} At starting

2) During warm-up
3) Atidle

4) At acceleration
5) During fuel shut-off

EF & EC-170 348



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Electronic Ignition (El) System (Cont’d)

The knock sensor retard system is designed only
for emergencies. The basic ignition timing is pre-
programmed within the anti-knocking zone, even
if recommended fuel is used under dry condi-
tions. Consequently, the retard system does not

However, if engine knocking occurs, the knock
sensor monitors this and a signal is transmiited
to the ECM. After receiving it, the ECM retards
the ignition timing to avoid engine knocking.

operate under normal driving conditions. G
Idle Air Control (IAC) System WA
!
INPUT/OQUTPUT SIGNAL LINE
Camshaft position sensor Engine speed - ER
Engine coolant temperature Engine coolant temperature _ LC
sensar -
Ignition switch Start signal N
. Throitle position
Throttle position sensor L > el
Closed throltle position switch® | hrottie vaive idle pasition (EE%'\?)S L o] IACV-AAGC valve WT
control
- module L
Neutral position/inhibitor switch | Neutral position N ) AT
Air conditioner switch Air conditioner operation F&
Power steering oil pressure Power steering load signal !
switch v
BIR
Battery Baitery voltage
> 81
Vehicle speed sensor Vehicle speed - aF
*: When throttle position sensor is malfunctioning, idle position is determined by closed throttle position swiitch instead. M,
SYSTEM DESCRIPTION with the target value memorized in the ECM. The ‘
This system automatically controls engine idle target engine speed is the lowe.st speed at \:‘Vthh
speed to a specified level. Idle speed is con- th? engilnedcgnmop%rél;ﬁ _stzasliy. .Thg I;inlr::ynm EL
trolled through fine adjustment of the amount of value stored 1n the ' Is celermined by taking
air which by-passes the throttle valve via the intoc consideration various engine conditions,
IACV-AAC valve such as warm-up, during deceleration and gy
- ' . engine load.
The IACV-AAC valve repeats ON/OFF operation 9
according to signals 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
EF & EC-171 349



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Engine speed

\d

Ignition switch Start signal

Y

SYSTEM DESCRIPTION

Fuel pump ON-OFF control

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to
improve engine start-up. If the ECM receives a
120° signal from the camshaft position sensor, it
knows that the engine is rotating, and causes the
pump to activate. If the 120° signal is not received
when the ignition switch is on, the engine stalls.
The ECM stops pump operation and prevents the
battery from discharging, thereby improving
safety. The ECM does not directly drive the fuel

ECM (ECCS
control
module)

| Fuel pump relay

pump. It controls the ON/OFF fuel pump relay,
which in turn controls the fuel pump.

Condition Fue! pump operation

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

Engine running and cranking Operates

When engine is stopped Stops in 1.5 seconds

Except as shown above Stops

Exhaust Gas Recirculation (EGR) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Fngine speed

2 4

Mass air flow sensor

Amaount of intake air

Y

Engine coolant temperature

Engine coolant temperature sensor

Throttle position sensor

Throttle position

» ECM (ECCS )
control EGRC-sclenoid
module) > valve

Throttle valve idle position

Closed throttle position switch”

Ignition switch Start signal

Y

Y

*: When throttle position sensor is malfunctioning, idle position is determined by closed throttle position switch instead.

SYSTEM DESCRIPTION

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

This cut-and-controf operation is accemplished
through the ECM. When the ECM detecis any of
the conditions listed below, current flows through
the solencid valve in the EGR control vacuum
line.

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

1) Low engine coclant 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-172
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Power Valve Control

INPUT/OUTPUT SIGNAL LINE

Amount of intake air

Mass air flow sensor

¥

Throttle position sensor Throttle position

Y

Closed throttle position switch*

Throttle valve idle position

Ignition switch Start signal

! ECM (ECCS Power valve
! control mod- control sole-
ule) > noid valve

Y

Camshaft position sensor Engine speed

d

Engine coolant temperature

Engine coolant temperature

Y

@i

&

A

ER

sSensar
_ FE
*: When throttle position sensor is malfunctioning, idle position is determined by closed throtile position switch instead.
When power valve control signatl is “ON". When power valve control signal Is “OFF”. el
Surge Surge
tank Power valve control tank Power valve control
solencid valve solenoid valve »
oM ECM el
Power valve controt signal “ON" Power valve control signal “OFF"
Power valve Power valve AT
é? actuator Throttle position aciuator Throttle position
sensor sensor
- i3\ Ar flow 53 L Alr flow =k
Power valve Power valve
RA&
iR
8T
MEF348D BF
SYSTEM DESCRIPTION
When the engine is running at low or medium fully closed position under heavy loads when the
speed under a heavy load, the power valve con- manifold vacuum is insufficient. In other A&
trol solenoid valve is energized by a signal from conditions, the power vaive control solenoid
the ECM. This signal introduces the intake man- valve is de-energized, and the power valve actu-
ifold vacuum into the power valve actuator to ator is vented to the atmosphere. This opens the EL
close the power valve. Under this condition, the power valve to two suction passages together in
effective suction port length is equivalent to the the collector. ‘
total length of the intake manifold collector's suc- Under this condition, the effective port length is (DX
tion port including the intake valve. This long suc- equivalent to the length of the suction port pro-
tion port provides increased air intake which vided independently for each cylinder. This short-
results in improved suction efficiency and higher ened port length results in enhanced engine out-
torque generation. put with reduced sucticn resistance under high
The surge tank and one-way valve are provided speeds.
so that the power valve can be maintained in the
351
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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

Throttle position sensor

Closed throttle position switch”

Throttle position ECM (ECCS Air conditioner
» contrel .
™ relay
module)

Throttle valve idle position

Y

*- When throttle position sensor is malfunctioning, idle position is determined by closed throttte position swilch instead.

SYSTEM DESCRIPTION

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

INPUT/OUTPUT SIGNAL LINE

Mass air flow sensor

Valve Timing Control (VTC)

Amount of intake air

hi

Camshaft position sensor

Engine speed

Y

Engine coolant temperature sensor

Engine coolant temperature

Y

Throttle position sensor

Valve timing
Throttle position ECM (ECCS control

Y

Closed throttle position switch®

Y

control
i Iv
module) solencid valves

Throttle valve idle position

hd

Vehicle speed sensor

Vehicle speed

Y

Neutral position switch/A/T control
unit

Neutral position

¥

*: When throttle position sensor is malfunctioning, idle position is determined by ciosed throttle position switch instead.

SYSTEM DESCRIPTION

The valve timing control system is utilized to Engine coolant temperature signals, engine
increase engine performance. Intake valve open- speed, amount of intake air, throttle position,

ing and closing time is controlied, according to
the engine aperating conditions, by the ECM.

vehicle speed and gear position are used to
determine intake valve timing.
The intake camshaft puliey position is regulated
by oil pressure, which is controlled by the valve
timing control solenoid valve.

EF & EC-174
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Valve Timing Control (VTC) (Cont’d)

tngine speed signal

(From camshaft position sensor}
Intake air signal -

[From mass airffow sensor]—|_>

Engine coolant temperature
{From coolant temperature $ensorj——m

sotenoid valve

ECM

Closed throttle posttion »-
{From throttle position sensor)
Neutral position

(From neutral position/

inhibitor switch) Helical gear

Helical gear

Intake camshaft

Relurn spring Camshaft sprocket

Valve timing controd

MEF34904

EF & EC-175
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

OPERATION

Vaive Timing Control (VTC) (Cont’d)

Engine operating condition

Valve timing control
solenoid valve

intake valve opening
and closing time

Valve overlap

Engine torque curve

e Except at idle

e Engine coolant temperature
is below 110°C {230°F).

¢ Engine speed is below 4,600

ON Advance Increased Il
rpm.
e Engine load is high.
» Selector lever other than
"N or P’ position.
These other than above QFF Retard Decreased

Closes
Exhaust valve

Clpses

Effect @
!

Torgue

Engine

@ Valve timing controt (VTC) valve is OFF.

- Intake valve

Opens

speed — ™

. Qver lap (8°)

Opens

Exhaust valve

Closes *

Closes

Opens

BDC

Intake vaive

(D valve timing control (VTC}) valve is ON.

/Over lap (28°)

SEFB17LA

EF & EC-176
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Cooling Fan Control

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor Vehicle speed

4

Engine coolant temperature

Engine coolant tempearature

ECM
(ECCS »! Cooling fan relays

hd
Y

sensor

Air conditioner switch

Air conditioner "ON" signal

centrof
moduie)

SYSTEM DESCRIPTION

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

and air conditioner ON signal.
The control system has 3-step control [HIGH/
LOW/OFF].

@l

Nﬂ i{I':'u

BN

LG

OPERATION
Air conditloner switch Is "OFF". Air conditioner switeh is “ON". Eg
= o5 1oz, S o . =
¢_8rj ¢ 105 {221) . § . 105 (221) f
: g o 100 (212) ° ‘g o 100 @22) 7 P
& ol a2 e -
E’gg; 95 (203) - E’%Q 95 (203) /
T2 8o 20 80 T
12y {500 (12) (50)
Vehicle speed km/h (MPH) Vehicle speed km/h {MPH)
: } * Cooling fans operate at “Low” E . Cooling fans do not operate, [ ” © Cooling fans operate at “High™ Z@Tf
speed. spead. MEF350DA |
Fail-safe System
CPU MALFUNCTION Engine control with fail-safe system, P4
Outline operates when ECM is malfunctioning
The fail-safe system makes engine starting pos- W.“e“. the. fa_||'—safe. s_ystem s operating, fuel it
sible if there is something malfunctioning in the injection, ignition tlmlng, fuel pump operation,
ECM’s CPU circuit IACV-AAC valve operation, and so on are con-
In former models, engine starting was difficult t(;olledtL.mder certain limitations. gl
under the previously mentioned conditions. But peration
with the provisions in this fail-safe system, it is Operation ST
. . rati {,5
pOSS|b|e to start the engine. Fuel injection Simullaneous multiport fuel injection system
Fail-safe system activating condition when Ignition timing :g:;ion timing preset value is fixed at the fac- _
ECM is malfunctioning Fuel pump Fuel pump relay is "ON'' when engine is run- BF
The faii-safe mode operates when the computing IACVARD ning and "OFF” when engine stalls.
function of the ECM is judged to be malfunction- valve Full open A,
ing. ' Cooling fans Cooling fan relays “ON"
When the fail-safe system activates, i.e. if a mal-
fEUg&t'Ot?]:oﬁit'gﬂh;éﬁgtﬁcﬁgi'g At?gRCEXIV?IL tgﬁ Cancellation of fail-safe system when ECM  E\.
the instrument panel lights to warn the driver. 'S malfunctlonlng . _
Activation of the fail-safe system is canceled 1By
each time the ignition switch is turned OFF. The
system is reactivated if all of the activating con-
ditions are satisfied after turning the ignition
switch from OFF to ON.
EF & EC-177 355



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont’d)

MASS AIR FLOW SENSOR MALFUNCTION

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

air flow sensor.

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

tem operation while driving.

QOperation
Engine condition Starter switch Fail-safe system Fail-safe functioning
Stopped ANY Does not operate —
Engine will be started by a pre-determined
Cranking ON ) r_]gl . ! sar vap
Operates injection pulse on ECM.
Running QOFF Engine speed will not rise above 2,400 rpm

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 vaiue as
follows:

QOperation

Engine coolant temperature

Condition determined by ECM

Just as ignition switch is

40°C (104°F
turned ON or Start { )

M than 6 minutes after
! 0!’:? an 6 minutes 80°C (176°F)
ignition ON or Start

40 - 80°C (104 - 176°F)

E t h b
Xcept as shown above {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 the knock sensor is malfunctioning,
ignition timing will retard according to operating
conditions.

THROTTLE POSITION SENSOR
MALFUNCTION

Description

When the output signal of throttle position sensor
is abnormal the ECM judges it as a closed throt-
tle position sensor malfunction.

With throttie position switch

The ECM does not use the throttle position sen-
sor signal, but determines the idle position by the
closed throttte position switch.

QOperation

Driving condition

When engine is idling Normal

Poor acceleration

When accelerating

EF & EC-178
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

~MONITOR &No raL L] Direct Ignition System
CMPS-RPM(POS)  750rpm CHECKING IDLE SPEED AND IGNITION TIMING
Idie speed
Check idle speed in “DATA MONITOR"” mode with CON- &l
SULT.
WA
RECORD |
SEF80SMN EM
1. Disconnect check connector for voltage type tachome-
ter. 1c

2. Connect tachometer using a suitabie tool.

For check connector
location, see “"Harness
Layout™ in EL section.

SEFBOIM GL

Ignition timing

No. 1 ignition Any of the following three methods may be used, however, W7
col methods A" and “‘B” give more reliable results and are pref-
erable.
Engine () e Method A (With SST) A
front . 1. Disconnect No. 1 ignition coil harness connector.
Fi
SEF699L RE
2. Connect SST and clamp wire with timing light as shown.
3. Check ignition timing. 35
8T
Bl
SEF451N (il
EL

EF & EC-179 357



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Connector for No. 1

\ 4

ignition coil
[Engine control
harness)

BLACK- -

KV103D0010
{(J-36777-1)

Engine control
harness

ans

L]

k WHITE/RED

RED

&&é J39387

SEF450N

SEF69BL

=
) mhitamghﬁﬁﬂh!
e Y \y
S iy

™~ / N/
No. 1 ignition coil,/ %
A 4/ 1

-7 SEFF00L

Direct Ignition System (Cont’d)

Align direction marks on SST and timing light clamp if aligning
mark is punched.

e Method B (Without SST)
1. Remove No. 1 ignition coil.

2. Connect No. 1 ignition coil and No. 1 spark plug with suit-
able high-tension wire as shown, and attach timing light
clamp to this wire.

3.  Check ignition timing.

EF & EC-180
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Cut

Suitable
high-tension wire

Insulating tape

Approx,
12 (0.47)

\

a8
Approx.  ApptoX 30 O
14 (0.55) Unit: mm (in)
SEF457F
LOOP WIRE
Loop wire

Timing light 7

Spark plug side

SEFB00ON

SEF452N

Direct Ignition System (Cont’d)

4. For above procedures, enlarge suitable high-tension wire

end with insulating tape as shown.

e Method C (Without S8T)
Clamp wire as shown.

EF & EC-181
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

—

good order:
Battery
Ignition system

Fuses

ECM harness connector
Vacuum hoses

Air intake system

Engine oil and coolant levels

Preparation

(Oil filler cap, oil level gauge, etc.)

Fuel pressure
Engine compression
Throttle valve

EGR valve operation

Make sure that the following parts are in

2.

i

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

On automatlic 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} inlo tail pipe.
Turn off headlamps, heater blower, rear
defogger.

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

Inspection and Adjustment

OVERALL INSPECTION SEQUENCE

INSPECTION

A A

Perform diagnostic test mode i NG.‘ Repair or replace.
(Selt-diagnostic results). .
OK

k4
Check & adjust ignition timing. |«

A
Check & adjust idle speed. <

4

NG NG

Check heated cxygen sensor
function.

Y

Check heated oxygen sensor

harness.

Repair or replace harness.

Y

Y

OK

Y

INSPECTION END

Check CC%.

OK__ Replace heated oxygen sansor.

r

r

Check emission controi parts
and repair or replace if neces-

sary.

NG Check heated oxygen sensor OK

function. : 4

Y

A

EF & EC-182
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION
Inspection and Adjustment (Cont’d)
CHECKING AND ADJUSTING IDLE SPEED, IGNITION TIMING AND MIXTURE RATIO

START
k4 Gl
Visually check ihe following:
o Air cleaner clogging
e Hoses and ducts for leaks A
e EGR valve operation i
e Electrical connectors
e Gasket
remp -k » Throttle valve and throttle position sensor operation Ef
N\ il
120 270 L@
Start engine and warm it up until water temperature indicator
points to the middle of gauge.
Ensure engine stays below 1,000 rpm. - o
T T
SEF246F o o%) ~ -
¥ 4 —HCHECK™
Open engine hood and run engine at about 2,000 rpm for about 2 v'f, //’ Y o =E
g minutes under no-load. » st o e
\\\\\\\\ 4 5””;’//// “RED LED indicator lamp
N3 62 MEF377DA
:‘?"ﬁ\._, Y % L
= = 73 Perform diagnostic test mode |l (Self-diagnostiic resuilts).
=, 3 9 (Solt-diag )
Z 0 8 OK NG _
_ Ed LIBO0 . ¥ WA
SEF247F Repair or replace components as nec-
iy essary.

A ity BT
{\\&\/ s///f”//, i 3 BT
oy

§\:2 ﬁ% 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
= S ; - =4
=1 = \g about 1 minute at idle speed. 5
= =
20 8
,/ = 1000 rran
SEF248F Y [‘%?fﬂi\
1} Turn off engine and disconnect throttle position sensor ’
~ 0 8 harness connecter.
W ACUAAGHY AD) <> 2) Start engine. .
SET ENGINE RPM AT THE 3) Select “IACV-AAC/V ADJ" in “"WORK SUPPORT" maode. & i
SPECIFIED VALUE UNDER » o
THE FOLLOWING CONDITION 4} Touch “START".
® ENG WARMED UP . ) OH L
® NO .DAD 1) Turn off engine and disconnect throttle position sensor =)
_ harness connector and JIACV-AAC valve harness connec- o
START for.
2) Start engine.
MEF352D BF
h i
Race engine (2,000 - 3,000 rpm)} 2 or 3 times under ne-load and A,
then run engine at idle speed. . S
2 EL
/ Check ignition timing with a timing light.
M/T: 15°+2° BTDC
Zo ML 4 ‘legﬁ F AiT: 15°+ 2° BTDC (in “N” position) =
IAGV-AAC 7t/ o i DG 10° BTDC (white) DA
:?:’:ess e position #OK *NG (Yellow) 20° BTDC
s S € . (white)
onnector sensor =
© harness @ @
connector
MEF353D
TDC L15® BTDC

SEF706LA (Yellow) {white)
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

MEF385D

B IACYV-2ACHY aD) B [

* ¥ ® %k ADJ MONITOR % & x ¥
CMPS-RPM [PQS)  70Crpm

— — CONDITION SETTING

IACY Al FIXED

= ==HMONITOR ===
COOLAN TEMPS ua=C
CLOSED TH/POS Ol

SEFBO3N

Inspection and Adjustment (Cont’d)

®

)]

l

camshaft position sensor.

Adjust ignition timing to the specified value by turning
camshaft position sensor after loosing bolts which secure

M/T: 15°+2° BTDC

AIT: 1574+ 2° BTDC (in “N"” position)

¥ |

®

l

B aov-ancy A B

527 EMNGINE RPM AT THE

1) Select “IACV-AAC/V ADJ" in "WORK
SUPPORT” mode.
2) Touching "START",
OR

SOZCFIED VALUE UNDER
THE FOILOWING CONDITION

& NO LOAD

1) Turn off engine and disconnect IACV-
AAC valve harness connector.
2) Start engine.

{ l @ ENG VWARMED UP

START ]

MEF357D

Check idle speed.
E o Read idle speed in "IACV-AAC/V ADJ"
in "“WORK SUPFPORT" mode.

OR
o Check idle speed.

M/T: 700+ 50 rpm
AJIT: 700+ 50 rpm {in “N"" position)

fof ST,
IACV-AAC valve -
harness connector _

MEF358D

oK + NG

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

RN

5,

Adjust idle speed by turning idle speed adjusting screw.

M/T: 70050 rpm
A/T: 700 L 50 rpm (in “*N” position)

A

1) Touch "BACK".
2} Turn off engine and connect throtile position

sensor harness connector.
3) Start engine.

.E I OR
( f, Ej o 1) Turn off engine and connect throttle positicn
e e A I I s sensor harness connector and IAGV-AAC vaive

SEF913J harness connector.
2) Start engine.

—

h 4

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

l

@
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Inspection and Adjustment (Cont’d)

@
&NONITOR «NO FaL [ 1
TMPS-RPM([20S) TEOrm
Check idle speed. @]
— e Read idle speed in “DATA MONITOR” =
mode with CONSULT.
RECORD ] OR WA
SEFBOIN @ e Check idle speed.
=
M/T: 750 £ 50 rpm
AIT: 7901 50 rpm (In “N’" position)
LG
OK NG
¢
Check IACV-AAC valve and replace if necessary.
FiE
Y
Check IACV-AAC valve harness and repair if neces- oL
sary. *
BT
A4
Check ECM function® by substiluting another known
good ECM. AT
FA
* ECM may be
ihe cause of
> problem, but R
this is rarely
the case. _
L 2
8T
BF
H&,
EL
[y
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

aMONITOR WD Fal ]

| CMPS«3PMIFOS]  200Crpm
MR F/C MNT LEAN

e

RECORD |

MEFZ225F

Inspection and Adjustment (Cont’d)

|

. See "M/R F/C MNT" in "'Dala monitor™

mode.

. Run engine at about 2,000 rpm for about 2

minutes under no-load.

. Maintaining engine at 2,000 rpm under

no-load {engine is warmed up sufficiently.),
check that the monitor fluctuates beilween
“LEAN" and "RICH" more than 5 times
during 10 seconds,
RI(’I:H — LEAN — RIHCIH —

1 fime 2 times
LEAN — RICH .....

NG

\i

SEF957D

OR

. Set “Healed oxygen sensor monitor” in the

self-diagnostic test mode |I.
(See page EF & EC-201))

. Run engine at about 2,000 rpm for about 2

minutes under no-load.

. Maintaining engine at 2,000 rpm under

no-load, check to make sure that the RED
LED on the ECM or the malfunction indica-
tor lamp on the instrument panel goes ON
and OFF more than 5 times during 10 sec-
onds.

L -
—[|CHECK™
- ~

OK
ZN
£ Maltunction
indicatar lamp
MEF377DA r
END

EF & EC-186
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION
Inspection and Adjustment (Cont’d)
©

l

Heated oxygen sensor

harness connector Check heated oxygen sensor harness: &l
DISCONNECT [ ™ 1) Turn off engine and disconnect battery ground ;
E@ (L‘@ cable.
2) Disconnect ECM SMJ harness connector from WA
& FOM.
3) Disconnect heated oxygen sensor harness con-
= MEF3620 nector and connect main harness side terminal for Bl

heated oxygen sensor to ground with a jumper
wire. (For the location, refer to EF & EC-272))
4) Check for continuity between terminal No. 29 of Lc

y ECM SMJ harness connecior and body ground.
Eoh_ [ CDNNEL‘.TDRJ %

Q wam Continuily XSS ...occvveeieeieee e re e e s e e 0K
Continuity does not exist ... viceiceccnncr e NG

. oK NG e

rn

MEF363D
L 4 GIL
Repair or replace har- _
ness. T E
M7
r
Connect ECM SMJ harness connector to ECM. AT
WACTVETESTE [ Y =,
COOLANT TEMP  20%c @ 1) Connect battery ground cable.
=== MONITOR = = = 2) Select "ENG COOLANT TEMP"' in "ACTIVE
MPS.RPM (PCS) rorr 4 ?
}gt E'rlIJAhSEG‘ LA TEST" mode. BA
N 17
g o are 3) Set "COOLANT TEMP" to 20°C (88°F) by
fouching "Qu' and “Qd" and "UP",
S ) o
SE FEOSN : oA
OR
@ 1) Disconnect engine coolant temperature
sensor harness connector. §1
Engine coolant 2) Connect a resistor (2.5 kQ3) between termi-
temperature sensor nals of engine coclant temperature sensor
IISCONNECT  hgrmess connector I
G,EJD M harness connector. 2
{I] 3) Connect battery ground cable.
= -
1.5 TEMP -;E ’—I-f@a
g ¥ _}l
(Eﬂ 25 K5 resistor Start engine and warm it up until water temperature 120 270 EL
MEF 3650 indicator points to middle cf gauge. <> -
l )
SEF246F

®
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Inspection and Adjustment (Cont’'d)

()]

i

2 \\\l\ll Illjm by,
) 5/ ?/

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

S £
$ <:3::::::::=,
£2 °
ER 7
= =
=0 8
= O rfman

SEF248F

Check “'CO"%.
idle CO: Less than 8%
After checking CO%,
1) Touch "BACK".

;
E S EE R
) 1] e

SEF213J

.ﬁr‘ 1) Disconnect the resistor from terminals of engine
4=, coolant temperature senscr harness connector.

2) Connect engine coolant temperalure sensor har-
ness connecior to engine coolant temperature
sensor.

wMOMTOR N0 FAL [

CMP5.RPMIPOS)  S000rpm
MR F/C WNT L =AN

[ RECORD |
MEF225F

SEF957D

NG oK

Y

Replace heated oxygen sensor.

r

@ 1. See "M/R F/C MNT" in "Data
\E monitor” mode.

2. Maintaining engine at 2,000 rpm
under no-load {engine is warmed
up sufficiently.), check that the
monitor fluctuates between “LEAN"
and "RICH" more than 5 times dur-
ing 10 seconds.
RI(I:H — LEAN — R!C[H -

1 time 2 times
LEAN - RICH .....

OR

. Set "Heated oxygen sensor
manitor” in the self-diagnostic test
mode 1.

(See page FF & EC-201)

2. 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 instrument panel goes ON and

e

. |
|~ N
—[CHECK™
iy o ™
VERTIN
¢ Malfunction

/HED LED indizator lamp

MEF377DA

OFF moere than & times during 10
seconds.

. | oK
NG

® ®
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Inspection and Adjusiment (Cont’d)
®

!

Connect heated oxygen sensor harness connector to

heated oxygen sensor. al
¥
Check fuel pressure regulator. BEA
(See page EF & EC-333))
! EM
Check mass air flow sensor and its circuit.
(See page EF & EC-2586.) e
b4

Check injector and its circuit.
(See page EF & EC-287.)
Clean or replace if necessary.

FE
h 4
Check engine coclant temperature sensor and its cir-
cuit. CL
{See page EF & EC-259.)
WIT
A 4
Check ECM function” by substituting another known
good ECM. AT
*. ECM may be the cause of a problem, but this is A,
Y rarely the case.
®
R
8lF
HA
EL
([}
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TROUBLE DIAGNOSES
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TROUBLE DIAGNOSES

Sensors

% . ECM
TG~

Actuators

MEF388D

SEF?33G

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The engine has an £ECM to control major systems such as fuel
control, ignition contrel, idle air control system, etc. The ECM
accepts input signals from sensors and instantly drives actua-
tors. It is essential that both kinds of signals are proper and
stable. At the same time, it is important that there are no con-
ventional problems such as vacuum leaks, fouled spark plugs,
or other problems with the engine.

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

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

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

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

EF & EC-192
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TROUBLE DIAGNOSES

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

WORK FLOW
CHECK IN SERVICE MANUAL
REFERENCE ITEM & PAGES Gl
) 4
LISTEN TO CUSTOMER COMPLAINTS 4——— | DJAGNOSTIC WORKSHEET WA
EF & EC-194 o
¥
-— - ) EM
BASIC INSPECTION Basic Inspection
EF & EGC-215
LG
A 4
»| Do self-diagnostic results exist?*1
Na Yes
¥
INSPECTION ON i
S S i i - P
THE BASIS OF i);agnoshc Procedures 22
EACH
-250 - 3
MALFUNCTION EF & EC-250 - 318 cL
h 4
INSPECTICN ON m
i i - M
THE BASIS OF 2D1|agnost|c Procedures 1
EACH SYMPTOM™2 -+
EF & EC-218 - 249 _
AT
Y h 4
REPAIR/REPLACE =)
* [
FINAL CHECK
— Confirm that the trouble is completely fixed by “ Basic Inspection
NG | performing Basic Inspection and Test Drive. EF & EC-215 BR
OK
" ST
CHECK OUT
*1; If the on-board diagnostic system cannot be performed, check main power supply and ground circuit. {See Diagnostic Pro- Bl
cedure 22.) '
*2: H the trouble is not duplicated, see INTERMITTENT PROBLEM SIMULATION {EF & EC-1985). B
M: i)
EL
DX
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TROUBLE DIAGNOSES

KEY POINTS

WHAT ... Vehicle & engine model

WHEN ... Date, Frequencies

WHERE..... Road conditions

HOW ... Operating conditions,
Weather conditions,
Symptoms

SEFS07L

Worksheet sample

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

DIAGNOSTIC WORKSHEET

There are many kinds of cperating conditions that lead to mal-
functions on engine components.

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

In general, feelings for a problem depend on each customer. It
is important to fully understand the symptoms or under what
conditions a custoemer complains.

Make good use of a diagnostic worksheet such as the one
shown beiow in order to utilize all the complaints for trouble-
shooting.

[.] Startability

VIN
Customer name MR/MS Model & Year
Mil
Engine # Trans. reage
incident Date Manuf. Date In Service Date
L] mpossible to start ] No combustion [0 Partial combustion

[l Parlial combustion affected by throttle positicn
[l Partial combustion NOT affected by throttle position
[ Possible but hard to start L] Others | 1

L2 Idling

LJ No fast idle LI Unstable 1 High idle [} Low idle
O Others [ ]

Symp-

toms
I Driveability

LI Stumble Ll Surge I Knock [] Lack of power
LI Intake backiire il Exhaust backfire
[ Others [ 1

[} Engine stall

L1 At the time of start | While idling
Il While accelerating | While decelerating
[ Just after stopping i While loading

incident occurrence

i Just after delivery [ Recently
[l In the morning [ At night L In the daytime

Frequency

O All the time OJ Under certain conditions L] Sometimes

Weather conditions

L' Not affected

Weather 3 Fine O Raining 71 Snowing Cl Others [ 1
[ Hot [J Warm ] Cool O Cold O

Temperature . °
Humid F

Engine conditions

[d Cold O During warm-up LJ After warm-up
Engine speed
| 1 | i 1 | H J

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

Road conditions

U In town U In suburbs [.] Highway L] Off road (upfdown)

Driving conditions

[7] Not affected

[J At starting L) While idling [l At racing
[} While accelerating [ While cruising

71 While decelerating {1 While turning (RH/LH)

Vehicle speed
| 1 1 L 1 1 1 1 1 1 1 1

J
0 10 20 30 40 50 60 MPH

tMalfunction indicator lamp

[1 Turned on LJ Not turned on

EF & EC-194
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TROUBLE DIAGNOSES

Y THIS is the)

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

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

.
-
Gl

\van_w?“‘-) Perform the activity listed under Service procedure and note
L the result. Bl
IR 2
M
“—”
SEF235G i
Variable factor tnfluential part Target condition Service procedure
Made lean Remove vacuum hose and apply vacuum. LG
1 | Mixture ratio Pressure regulator
Made rich Remove vacuum hose and apply pressure.
Camshait position Advanced Rotate distributor clockwise.
2 |Ignition timing
sensor Retarded Rotate distributor counterciockwise,
Heated oxygen sen- Suspended Disconnect heated oxygen sensor harness connec- £
3 Mixture ratio feed- | SOr tor.
back control Perf i i | (Self-di ti
ECM Operation check erform diagnostic test mode |l {Seli-diagnostic oL
results} at 2,000 rpm. d
Raised Turn idle adjusting screw counterclockwise.
4 |ldle speed IACV-AAC valve
l.owered Turn idle adjusting screw clockwise. WT
. ) Poor electric con- | Tap or wiggle.
5 Electric connection Harness connectors nection or improper : - - -
(Electric continuity) |and wires i prop Race engine rapidly. See if the lorque reaction of AT
wiring the engine unit causes electric breaks.
Cooled Cool with an icing spray or similar device. .
6 |Temperature ECM Heat with a hair drier. 5
Warmed .
[WARNING: Do not overheat the unit.]
Wet. R A
7 | Moisture Electric parts Damp [WARNING: Do not directly pour water on compo-
nenls. Use a mist sprayer.]
T head| i itioner, fogger, TH
8 | Electric loads Load switches Loaded e::rn on headlamps, air conditioner, rear defogger
Closed throttle posi- @
9 | i p . ECM ON-OFF switching Rotate throttle position sensor body. o)
tion swilch condition
. ) T irmi i lind i
10 | Ignition spark Timing light Spark power check |, ryl t.o flash timing light for each cylinder using B
ignition adapter {33T). o
7 \\\ On-board Diagnostic System
EL
Cm : N runcrion MALFUNCTION INDICATOR LAMP =
RITY A - . . .
/lndlcator A malfunction indicator lamp has been adopted on all models.
g lamp This light blinks simultaneously with the RED LED on the ECM. |gx
(@ &)
) MEF3690
373

EF & EC-195



TROUBLE DIAGNOSES

W R
h? 1 Red LED

Diagnostic test mode selector

MEF370DA

On-board Diagnostic System (Cont’d)

ECM LED

The ECM has only one RED LED.

ON-BOARD DIAGNOSTIC SYSTEM FUNCTION

Diagnostic Test Mode

Condition Diagnostic Test Diagnoslic Test
Mode | Mode 11
Engine
stopped
SELF-DIAGNOSTIC
. BULB CHECK
lgnition switch in ;)f RESULTS
"ON" position
m Engine
runming
MALFUNCTION HEATED OXYGEN
Al) WARNING SENSOR MONITOR

EF & EC-196
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TROUBLE DIAGNOSES

On-board Diagnostic System (Cont’d)

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

o

!

4

.| Diagnostic Test Mode | — o ) .| Diagnostic Test Mode | — _
BULB CHECK - @ & @ " MALFUNCTION o
Siart engine. WARNING
r il
B
1C

MEF371D
{Turn diagnostic test mode selector on
ECM fully clockwise.)

Y

Wait at least 2 seconds.

y CL
T
MEF372D ﬁ@-\T
(Turn diagnostic test mode selector
fully counterclockwise.)
F&
Y
Diagnostic Test Meode Il — b . | Diagnostic Test Mode Il —
SFLF-DIAGNOSTIC RESULTS j @ = @ "| HEATED OXYGEN SENSOR A&
Start engine. MONITOR
r B
8T
SEF888M Bl
v HOW TO SWITCH DIAGNOSTIC TEST MODES
Wait at least 2 seconds. e Switching the modes is not possible when the engine is []3
running.
Y # When the ignition switch is turned off during diagnosis in

each mode, and then turned back on again after power to |
the ECM has dropped off completely, the diagnosis will
automatically return to Diagnostic Test Mode .

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

SEFB89M
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TROUBLE DIAGNOSES

On-board Diagnostic Sysiem — Diagnostic Test

Mode |

DIAGNOSTIC TEST MODE | — BULB CHECK

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

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

DIAGNOSTIC TEST MODE | — MALFUNCTION WARNING

MALFUNCTION INDICATOR LAMP

and Condition
RED LED
ON When the following malfunction (malfunctien indicator lamp
item} is detected or the ECM's CPU is malfunctioning.
OFF OK

Diagnostic

trouble code Malfunction
No.
12 Mass air flow sensor circuit
13 Engine coolant temperature sensor circuit
14 Vehicle speed senseor circuit
31 ECM (ECCS control module})
32 EGR function
33 Heated oxygen sensor cirgcuit
35 EGR temperature sensor circuit
43 Throttle position sensor circuit
45 Injector leak
51 Injector circuit

e These Diagnostic Trouble Code Numbers are clarified in
Diagnostic Test Mode Il — SELF-DIAGNOSTIC RESULTS.

e The RED LED and the MALFUNCTION INDICATOR LAMP
will turn off when normal condition is detected. At this time,
the Diagnostic Test Mode I — SELF-DIAGNOSTIC
RESULTS memory must be cleared as the contents remain

stored.

EF & EC-198
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic test
mode [l (Self-diagnostic results)

DESCRIPTION

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

7Examp|e: Diagnostic trouble code No. 12 and Diagnostic trouble code No. 33 A
0.6 0.3 0.6 0.3
- —]
o ] BN
OFF 15 "
S; ! e
“ f 2.1
21 0.6 0.9
L—-—Ofw—&s—-' - N — Unit: second
Diagnostic trouble code No. 12 Diagnostic treuble code No. 33
MEF373D

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
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 probtems are classified by their diagnostic trouble
code numbers.

The diagnostic results will remain in ECM memory. AT

Display diagnostic trouble code table

W

Diagnoslic
trouble code Detected items i
No.

11* Camshaft position sensor circuit X =y

12 Mass air flow sensor circuit X e

13 Engine coclant temperature sensor circuit X

14 Vehicle speead sensor circuit X BR

21" Ignition signal circuit X

M e ECM X Shl

3z EGR function X

33 Heated oxygen sensor circuit X BE

34 Knaock sensor circuit X

35 EGR temperature sensor circuit X

43 Throttle position sensor circuit X A

45 Injector leak X

51 Injector circuit X =N

54 Signal circuit from A/T control unit to ECM (A/T only) X

55 No maifunction in the above circuits X .
X Available DX

cnueck © Malfunction indicator [amp item
*: 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.
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic test
mode |l (Self-diagnostic results) (Cont’d)

Diag-
nostic
trouble Detected items Malfunction is detected when ... Check item (remedy)
code
No.
Either 1° or 120° signal is not entered for
the first few seconds during engine
- . g eng # Harness and connector {If harness and
Camshaft position sen- cranking.
1 . . . i . . ) ) connector are normal, replace camshaft
sqr circuit Either 1° or 120° signal is not input often "
) ) L position sensor.)
enough while the engine speed is higher
than the specified rpm.
The mass air flow sensor circuil is open
. M e Harness and connector (If harness and
Mass air flow sensor or shorted. )
12 . . . . connector are normal, replace mass air
circuit {An abnormally high or low voliage is
flow sensor.)
entered.)
The engine coolant temperature sensor
13 Engine ccolant tempera- circuit is open or shorted. e Harness and connector
iure sensor circuit (An abnormally high or low cutput volit- e Engine coolant temperature sensor
age is entered.)
e Harness and connecior
Vehicle speed sensor The vehicle speed senscr circuit is open )
14 o e Vehicle speed sensor
circuit or shorted. .
(reed switch)
The ignition signal in the primary circuit
- . A . g g . ,p Y ,' e Harness and connector
21 Ignition signal circuit is not entered during engine cranking or ) )
. e Power transistor unit
running.
ECM calculation function is malfunction-
31 ECM ing (Replace ECM (ECCS control module).)
EGR valve does not operate. EGR valve
32 |EGR function , perate. * ,
{EGR valve spring does not lift.) # EGRC-sclencid valve
L. # Harness and connector
The heated oxygen sensor circuit is open
e Heated oxygen sensor
Heaied oxygen sensor or shorled.
33 L . e Fuel pressure
circuit (An abnormally high or low output voll- .
age is entered.) ® Injectors
9 ' e [ntake air leaks
The knock sensor circuit is open or
L shorted. # Harness and connector
34 Knock sensor circuit . .
(An abnormally high or low voliage is » Knock sensor
entered.)
The EGR temperature sensor circuil is
35 EGR temperature sen- open or shorted. ¢ Harness and connector
sor circuit {An abnormally high or low voltage is ¢ EGR temperature sensor
entered.)
The throttle position sensor circuit is
43 Throttle position sensor open or shorted. e Harness and connector
circuit {An abnormally high or low voltage is e Throttle position sensor
enfered.)
45 Injector leak Fuel leaks from injector. e Injector
) . ) . ) o e Harness and connecior
51 Injector circuit The injector circuit is open. )
e Injector
Signal circuit from A/T
The A/T communication line is open or e Harness and connector
54 |control unit 1o EGM (A/T P

only)

shorted.

*: Check items causing a malfunction of camshaft position sensor circuit first, if both diagnostic trouble code Ne. 11 and 21
are displayed at the same time.

EF & EC-200
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic test
mode Il (Self-diagnostic results) (Cont’d)

HOW TO ERASE DIAGNOSTIC TEST MODE ll

(SELF-DIAGNOSTIC RESULTS)

The diagnostic trouble code is erased from the backup memory

cn 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™ )

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

e Do not erase the stored memory before beginning on-board
diagnostic system.

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 manitored by the heated oxygen sensor.

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

MEF374D

*: Maintains conditions just betore switching to open loop.

HOW TO CHECK HEATED OXYGEN SENSOR

1. Set Diagnostic Test Mode il. {Refer to “HOW TCO 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.

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 in left dash
side panel.)

HA

il

DX
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Consult (Cont’d)

NISSAN
CONSULT

il

a
START

[ SUB MODE

SEF39z21

4. Touch “START".

5. Touch “ENGINE".

[ ) SELECT SYSTEM m [

[ ENGINE |

L AT J

l |

| |

| |

[ |
| | seLecT DiaG mope [

| WORK suPPORT

| SELF-DIAG RESULTS

LDATA MONITOR

] ACTIVE TEST

[ EcM PARTS NUMBER

| FUNCTION TEST

|
|
|
|
|
)

EF375D

tion sheet as follows:

EF & EC-202

3. Turn on ignition switch.

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

For further information, see the CONSULT Operation Manual.

380



TROUBLE DIAGNOSES

Consult (Cont’d)
ECCS COMPONENT PARTS APPLICATION

DIAGNOSTIC TEST MODE
ECCS COMPONENT PARTS WORK SEI\II-CI:-S[':;'QG- DATA ACTIVE TEST EUNCTION
T
SUPPORT MONITOR TEST G
RESULTS <l
Camshaft position sensor X
Mass air flow sensor X Rl &,
E i -
ngine coolant temperature sen X x X
s50r E:M
Heated oxygen senscr X X
Vehicle speed sensor X X LC
L
Throttle position sensor X X X
IN- |EGR temperature sensor X X
PUT | Knock sensor X
Ignition switch (start signal) X
Air conditioner switch =
Neutral position switch X
Power steering eil pressure ¥ X CL
swich
Battery X .
()
A/T signal X
Injectors X X X X
X \’@)‘JJ
:ov)ver transistors (ignition tim- (Ignition X X X
1
g signat) e
IACV-AAC valve X X X X '
Valve timing control solenoid
OUT- | valve X X X Ll
PUT
EGRC-solenoid valve X X X
Power valve control solencid X X BR
valve”
Air caonditioner rela -
y 8T
Fuel pump relay X
Cooling fan
ElF
*: M/T models onfy
X: Applicable
A
El
DX
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FUNCTION

Consult (Cont’d)

Diagnostic test mode

Function

Work support

This mode enables a technician to adjust
some devices laster and more accurately
by fellowing the indications on the CON-
SULT unit.

Self-diagnostic results

Self-diagnostic results can be read and
erased quickly.

Date monitor

{nput/Qutput data in the ECM can be read.

Active lest

Diagnostic Test Mode in which CONSULT
drives some actualors apart from the ECM
and also shifts some parameters in a spec-
ified range.

ECM part number

ECM part number can be read.

Function test

Conducted by CONSULT instead of a tech-
nician 1o determine whether each system
is "OK" or “"NG".

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

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

o IGN SW "ON”

o ENG NOT RUNNING

e ACC PEDAL NOT PRESSED

When adjusting throttle posi-
tion sensor initial position,

IACV-AAC/HY ADJ

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

e ENGINE WARMED UP

s NO-LOAD

When adjusting idle speed,

FUEL PRESSURE RELEASE

e FUEL PUMP WILL STCP BY TOUCHING “START" DUR-
ING IDLING.
CRANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure
from fuel line,

EF & EC-204
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Consult (Cont’d)

SELF-DIAGNOSTIC RESULTS MODE

DIAGNOSTIC ITEM DIAGNOSTIC ITEM IS DETECTED WHEN ... CHECK ITEM {REMEDY)
e Either 1° or 120° signal is not entered for
the first few seconds during engine
orankin » Harness and connector {If harness and Gi
CRANK POSITION SEN* _ 9 . . ) connector are normal, replace camshatt
e Either 17 or 120° signal is not input often iti
enough while the engine speed is higher position sensor.)
than the specified rpm.
¢ The mass air flow sensor circuit is open
or shorted e Harness and connector (If harness and =0
MASS AIR FLOW SEN ' . ) connector are normal, replace mass air gLt
{(An abnormally high or low voltage is
flow sensor.)
entered.)
.
e The engine coolant temperature sensor L&
COOLANT TEMP SEN cireuit is open or_shorted. [ ] Harr.wess and connector
(An abnormally high or low output volt- | e Engine coolant temperature sensor
age is entered.)
e The vehicle speed sensor circuit is open ® Harness and connector
VEHICLE SPEED SEN P P e Vehicle speed sensor EE
or shorted. ) e
(reed switch)
e The ignition signal in primary circuit is H d t
r n i
IGN SIGNAL—PRIMARY™ not entered during engine cranking or * marness an i con 6(_: or GlL
. » Power transistor unit
running.
» ECM calculation function is malifunction- 7
ECM ng (Replace ECM.) T
EGRC SOLENOID/Y & EGR vaive doe§ not operate._ o EGR valve _ e
(EGR valve spring does not lift.) o EGRC-solenoid valve ATl
T, # Harness and connector
e The heated oxygen sensor circuit is
open or shorted e Heated cxygen sensor =1
OXYGEN SEN . e Fuel pressure B
{An abnormally high or low output volt- )
age is entered.) ® Injectors
’ e Intake air leaks o
INTE
o The knock sensor circuit is open or
KNOCK SENSOR shorted. ’ . o Harness and connector -
{An abnormally high or low voltage is & Knock senscr BN
entered.)
e The EGR temperature sensor circuit is ey
h 7 T
EGR TEMP SENSOR open or shorted . . # Harness and connector
(An abnormally high or low veltage is e EGR temperature sensor
entered.) BE
Bl
& The throttle position sensor circuit is
open or shorted. Harrness and connector
THROTTLE POSI SEN e . ) * .
(An abnormally high or low voltage is e Throttle position sensor A
entered.)
INJECTOR - LEAK e Fuel leaks from injector. & Injector
&
INJECTOR-OPEN e The injector circuit is open. e Injector A
AIT COMM LINE e The A/T communication line is open or e Harness and connector _
shorted. 1T
*: Gheck items causing a malfunction of camshaft position sensor circuit first, if both "CRANK POSITION SEN” and “IGN
SIGNAL—PRIMARY'" are displayed at the same time.
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DATA MONITOR MODE

Remarks: e The monitor item marked "

» Specification data are reference values.
e Specification data are out-put/in-put values which are detected or suppiied by ECM at the connector.
* Specification data may not be direcily refated te their componenis signals/values/operations.
ie. Adjust ignition timing with a timing light befcre monitering IGN TIMING, because the monitor may show the specification
data in spite of the ignition 1iming being not adjusted to the specification data. This IGN TIMING monitors the calcufated

data by ECM according to the input signals from camshait position sensor and cther ignition timing related sensors.

Consult (Cont’d)

is applicable to M/T models only.

MONITOR
ITEM

CONDITION

SPECIFICATION

CHECK ITEM
WHEN QUTSIDE SPEG.

Almost the same

CMPS RPM (POS) * Tachomeler: Connect Harness and conneclor
& Run engine and compare tachometer indi- speed as the CON- ¢ Camshaft posHion sensor
CMPS RPM (REF) cation with the CONSULT value. SULT value. * P
o Engine: After warning up, idle
the engine e ne- 1o ¢ Harness and connector
MAS AIR/FL, SE ® A/C switch "OFF" .
Shift | N ® Mass air flow sensor
* =hilt lever 2,000 rpm 1.4- 1.8V
o No-lpad
. More than 70°C e Harness and connector
COGCLANT TEMP/S o Engine: After warming up (158°F) # Engine coolant tempera-
ture sensor
OXYGEN SEN 0-03V+ 06-1.0V
e Harness and connector
o Engine: After warm- | Maintaining engine LEAN « RICH ¢ Heated oxygen sensor
M/R F/C MNT ing up speed at 2,000 rpm C_hanges r'nore than 5 e Intake air leaks
times durlgg 10 sec- e Injectors
onds.
Almost the same
® Turn drive wheels and compare speedome- Harness and connector
VHCL SPEED SE n drive whee hare sp speed as the CON- | ® 27"
ter indication with the CONSULT value SULT value @ Vehicle speed sensor
" _— ) e Battery
BATTERY VOLT e Igniticn switch: ON {Engine stopped) 11 - 14V e ECM power supply circuit
Throttle valve fully 0.4 - 0.5V ® Harness and connector
THRTL POS SEN e lgnition switch: ON | closed @ Throttle position sensor
(Engine stopped) Throttle valve fully A A0V e Throttle position sensor
Qpened pprox. 4. adjustment
Harness and connector
EGR TEMP SEN e Engine: After warming up Less than 45v | *
. o EGR temperature sensor
H d ector
START SIGNAL e Ignition switch: ON — START OFF - ON ® harness and connec
e Starter switch
Throttle valve: ON e Harness and connector
GLOSED TH/POS & Ignition switch: ON | ldle position # Throttle position sensor
(Engine stopped) Throttle valve: OFF e Throtile position sensor
Slightly open adjustment
® Engine: After warm- 1 A/G switch “OFF” OFF ¢ Harness and connector
AIR COND SIG ing up, idle the Ai diti itch
engine A/C switch “ON" ON L ] I conaitioner switc

EF & EC-206
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Consult (Cont’d)

MONITGR CHECK ITEM
NDITION SPECIFICATION
ITEM co o WHEN CQUTSIDE SPEC.
Shift lever P or
. . g ON e Harness and connector
NEUT POSI SW e Ignition switch: ON | "N " )
# Neutral position switch
Except above OFF
Steering wheel in
e Engine: After warm- | neutral position OFF e Harness and connector
PW/ST SIGNAL ing up, idle the {forward direction) # Power steering oil pres-
engine The steering wheel is ON sure switch
turned
. E?gine:-tA:e:ﬂrov;;rwmg up ldle 20-3.0 msec. ] :-{a-lrntess and connector
. switc # Injector
E
INJ PULS e Shift lever "'N” & Mass air flow sensor
2,000 rpm 1.8 - 2.8 msec. .
e No-load e Intake air system
, Idle 18" BTDC e Harness and connector
IGN TIMING ditto .
2,000 rpm More than 25° BTDC | e Camshaft position sensor
IAGV-AAC/V ditto Idle 15 - 40% e Harness and connector
2,000 rpm — e |ACV-AAC valve
e Ignition swilch is turned to ON (Operales
for 6 seconds)
e Engine running and cranking ON
FUEL PUMP RLY i _ e Harness and canneclor
e When engine is stopped (stops in 1.5 sec- e Fuel pump relay
onds)
Except as shown above OFF
Engine coofant tem-
perature is 94°C OFF
(201°F) or less
Aft i Engi | tem-
" cngine, e fia. | peratirs s hetween » Harness and comnector
! W .
COOLING FAN gl pel ' LOW e Cooling fan relay
engine. 95°C (203°F) and Cooling fan
e A/C switch "OFF" | 104°C (219°F) * 9%
Engine coolant tem-
perature is 105°C HIGH
{221°F) or more
« Harness and conneclor
» Injectors
AJE ALPHA . I:Engine: After warm- | Maintaining engine 75 - 125% ¢ Mass air flow sensor
ing up speed at 2,000 rpm ¢ Heated oxygen sensor
« Canister purge line
¢ {ntake air system
e Harness and connector
AR COND RLY ® Air conditioner switch OFF — ON OFF — ON e Air conditioner switch
@ Air conditioner relay
et vormna e N |+ e angcome
. switch: ® Harness and connector
EGRC SOL/V
e Shift lever “N” e EGRC-solenoid valve
2,000 rpm OFF
e No-load

EF & EC-207
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Consuit (Cont’d)

MONITOR
ITEM

CONDITION

SPECIFICATION

GHECK ITEM
WHEN OUTSIDE SPEC.

VALVE TIM SOL

e Jack up front wheel
# Engine: After warm-
ing up

ldle

OFF

o Shift select lever {0

any range except
"N or “P"” range
Quickly depress
accelerator pedal,
then quickly
release it.

OFF — ON — OFF

Harness and conneclor
Vaive timing conirol sofe-
noid valve

VIAS 8/V*

e Engine: After warm-
ing up

Idie

OFF

Quickly depress
accelerator pedal,
then quickly
release it

OFF -» ON — OFF

Harness and connector
Power valve contral sole-
noid valve

EF & EC-208
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Consult (Cont’d)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
e Ignition switch: ON &
SELF-DIAG {Engine stopped} L
— Objective system
RESULTS e Displays the results of ! y
seif-diagnosis. R s,
e |gnition switch: ON e Harness and cennector
(Engine stopped) ® Throttle position sensor o
e Closed throitle position Throttle valve: opened OFF {Closed throttle position El
switch circuit is tested switch)
CLOSED THROTTLE when throttle is opened e Throttle position sensor @
POSI and closed fully. ("“IDLE (Closed throttle position o
POSITION is the test item switch) adjustment
name for the vehicles in Throttle valve: closed ON # Throttie linkage
which idle is selected by e Verify operation in DATA
throttle position sensor.) MONITOR mode.
» Ignition switch: ON e Harness anc‘l _connector [Flg
(Engine stopped) @ Throttle position sensor
o Range {Throttle valve full Throttie position sensor
THROTTLE POSI e Throttle position sensor ge { ¥ |More than |® TOTEP ~
N opened — Throttle valve adjustment CL
SEN CKT circuit is tested when 3.0V .
. fully closed) o Throttle linkage
throttle is opened and . N
closed fully e Verify operation in DATA _
' MONITOR mode. RAT
o [gnition switch: ON ® Harness and connector
: OUT OF N/P-RANGE CFF - :
NEUTRAL POSI SW (Engine sto;.uz)ed) . L) NeL.ltr.aI pOSl.tlon switch/ AT
CKT ¢ Neutral position switch Inhibitor switch
circuit is tested when shift ||y N.RANGE ON e Linkage -+ Inhibitor swiich
lever is manipulated. adjustment =
i)
Igniti itch: ON
* g0 '_Dn swite # Harness and connector
(Engine stopped) Fuel pum
L ] A
FUEL PUMP & Fuel pump circuit is tested | There is pressure pulsation on the fuel Fuel Dump rela A
L ]
CIRCUIT by checking the pulsation [feed hose. p P y
] e Fuel filter clogging
in fuel pressure when fuel o Fuel level
tube is pinched. g8
e ignition switch: ON
(Engine stopped) &
EGRC SOL/V e EGR control 3/V circuit is | The solenoid valve makes an operating |e Harness and connector e
CIRCUIT tested by checking sound every 3 seconds. # EGRC-solenoid valve
solenoid valve operating BE
noise.
e Ignition switch: ON
Engi B
- ( ngme.a s.topped) o i , e Harness and connector WA
VALVE TIMING S/V | e Valve timing S/V circuit is | The solenoid valve makes an operating L .
. ¢ Valve timing solenoid
CKT tested by checking sound every 3 seconds. vaive
solenoid valve operating EL
noise.
« |gnition switch: ON DY
. )
Engine stopped Harness and connector s
COOLING FAN ( g. pp_ ]_ ) The cooling fans rotate and stop every 3 * )
GIRCUIT e Cooling fan circuit is seconds » Cooling fan relays
tested by rotating and ’ ¢ Cooling fan motors
stopping cooling fan.
387
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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
lested when engine is
started by operating the
starter. Battery voltage
and coolant temperaiure
before cranking, and aver-
age battery voltage, mass
air flow sensor cutput volt-
age and cranking speed
during cranking are dis-
played.

Start signal: OFF — ON

e Harness and connector
# Ignition switch

PW/ST SIGNAL
CIRCUIT

e Ignition switch: ON
(Engine running)

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

Locked position

ON

Neutral position

OFF

# Harness and ccnnector

® Power steering oil pres-
sure switch

e Power steering cil pump

VIAS S/vV CIRCUIT

@ Ignition switch: ON
(Engine stopped}

o Power valve control sale-
noid valve circuit is tested
by checking solencid
valve operating noise.

The sofenoid valve makes an operating

sound every 3 seconds.

@ Harness and connector
o Power valve control sole-
noid valve

VEHICLE SPEED
SEN CKT

e Vehicle speed sensor cir-
cuit is tested when vehicle
is runping 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
# Vehicle speed sensor
# Electric speedometer

IGN TIMING ADJ

e After warming up, idle the
engine.

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

The timing light indicates the same

value on the screen.

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

¢ Camshaft position sensor
drive mechanism

MIXTURE RATIO
TEST

e Air-fuel ratio feedback cir-
cuit {injection system, igni-
tion system, vacuum
system, etc.} is tested by
examining the heated oxy-
gen sensor cutput at 2,000
rpm under non-loaded
state.

e 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)

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

e VACUUM SYS (Intake air
leaks)

# Heated oxygen sensor cir-
cuit

@ Heated oxygen sensor
operalion

e Fuel pressure high or low

e Mass air flow sensor

EF & EC-210
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Consult (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

POWER BALANCE

e After warming up, idle the

engine.

e Injector cperation of each

cylinder is stopped one
after another, and result-
ant change in engine rota-
tion is examined to evalu-
ate combustion of each
cylinder. (This is only dis-
played for models where a
sequential multiport fuel
injection system is used.)

Difference in engine speed is greater
than 25 rpm befere and after cutting off
the injecter of each cylinder.

e Injector circuit (Injector,
harness or connector)

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

# Compression

e Valve timing

A

=

=]

[

IACV-AAC/Y SYS-
TEM

After warming up, idle the
engine.

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

steps).

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

# Harness and connector

o IACV-AAC valve

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

e |AS (Idle adjusting screw)
adjustment

EF & EC-211
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ACTIVE TEST MODE

Consult (Cont’'d)

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the origi-
nal trouble condition
Change the amount of fuel
injection with the CONSULT.

If trouble symptom
disappears, see CHECK ITEM.

Harness and connector
Fuel injectors
Heated oxygen sensors

IACV-AAC/YV OPENING

Engine: After warming up,
idle the engine.

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

Engine speed changes accord-

ing to the cpening percent.

Harness and cconnector
|IACV-AAC valve

ENG COOLANT TEMP

Engine: Return to the origi-
nal troubte condition

Change the engine ccolant
temperature with the CON-

If trouble symptom
disappears, see CHECK ITEM.

Harness and connector

® Engine coolant temperature

sensor

SULT, e Fuel injectors
¢ Engine: Return to the origi-
nal trouble condition i troub mptom
A , roubie sy . T -
IMIN T light: Set Adjust initial ignition timin
IGN T G e 'iming 19 . ?, o disappears, see CHECK ITEM. * justinitial 1g g
e Relard the ignition timing
with the CONSULT.
Engine: Aft i ,
* . ngine e-r warming up & Harness and connector
idle the engine. e Compression
® A/C swilch “OFF" : In'ec[t)ors
POWER BALANGE # Shift lever "N’ Engine runs rough or dies. ! ,
. . e Power transistor
e Cut off each injector signal o Spark pluags
one at a time with the CON- p. . P g.
¢ Ignition coils

SULT.

COOLING FAN

Ignition switch: ON

# Turn the cooaling fan “"ON”’

and "OFF" with the CON-
SULT.

Cooling fan moves and stops.

& Harness and connector
e Cooling fan motor

FUEL PUMP RELAY

Ignition switch: ON (Engine
stopped}

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

Fuel pump relay makes the
operating sound.

Harness and connector
Fue!l pump relay

EGRC SOLENOID VALVE

VIAS S0OL VALVE
{Power valve)*

VALVE TIMING SOL

tgnition switch: ON

o Turn solenoid valve "ON"

and "QFF"” with the CON-
SULT and listen to operating
sound.

Each solenoid valve makes an
operating sound.

Harness and connector
Solenoid valve

SELF-LEARNING CONT

'n this test, the coefficient of self-learning control mixture ratio returns to the original coeffi-
cient by touching "CLEAR" on the screen.

*: M/T models only

EF & EC-212
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SEF283H

Red
projection

Protector

SEF725H

Bend Break

SEF281H

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

oLD ONE
s

Malfunction
indicator tamp

RED LED

MEF377DA

Diagnostic Procedure
CAUTION:

1.

6.

Before connecting or disconneciing the ECM harness con-
nector to or from any ECM, be sure fo 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 swilch is turned
off. Failure to do s0o may damage the ECM.

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

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

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

Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions properly
or nol. (See page EF & EC-319.)

After performing this “Diagnostic Procedure’, perform
on-board diagnostic system and driving test.

EF & EC-213
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TROUBLE DIAGNOSES

Battery
voltage

Harness connector
for solenoid valve ECM

Solencid valve

Circuit tester

||I—c:g—2

SEF150MA

Diagnostic Procedure (Cont’d)

7.

When measuring ECM contirolled components supply voli-
age with a circuit tesler, separate one tester probe from the
other.

if the two tester probes accidentally make contact with each
other during measurement, the circuit will be shorted,
resulting in damage io the ECM power iransistor.

EF & EC-214
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Basic Inspection

BEFORE STARTING 2
1. Check service records for any recent
repairs that may indicate a related

problem, or the current need for A
scheduled maintenance.
2. Open engine hood and check the

following: £l
e Harness connectors for proper con-

nections
e Vacuum hoses for splits, kinks, and LE

proper connections
e Wiring for proper connections,
pinches, and cuts

#e
L
CONNECT CONSULT TO THE VEHICLE
Connect “CONSULT" to the data link €L
connector for CONSULT and select
“ENGINE" from the menu. (Refer to
A page EF & EC-201)) [0S
)
1]
)
/ AT
A4
DOES ENGINE START? No | Goto [ .
\ 0 Yes -
(] .
(A
SEF144l - 4 e
CHECK IGNITION TIMING. NG | adjust ignition timing by
EI Timing Warm up engine sufficiently and check turning camshaft position
light ignition timing at idle using timing light. sensor. BR
4 {Refer to page EF & EC-182))
‘; Ignition timing: 15° + 2° -
T BTDC ST
lOK
{Go to @& on next page.) N
SEF284G [
EL
D3

EF & EC-215 393
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B acv-aacy ADs B[]

SET ENGINE RPM AT THE
SPECIFIED VALUE UNDER
THE FOLLOWING CONDITION

® ENG WARMED UP
® NO LOAD

| START |

MEF370D

/

harness connector J /
! Fuel feed hase SEF456N

W THRTL POS SEN ADJ

¥ % % % ADJ MONITOR % % % %

THRTL POS SEN 050V

== = MONITOR == ==

CMPS-RPM (REF)
CLOSED TH/POS

Orpm
ON

SEF484N

CDNNFL‘T
ﬁ-;h

,_tJ

Basic Inspection (Cont’d)

0y
CHECK IDLE ADJ. SCREW INITIAL SET | No .| Adjust engine speed by
RPM. " turning idle speed adjust-
1. Select "IACV-AAC/V ADJ” in ing screw.
“WCRK SUPPORT'' mode.
2. When touching "START",
does engine speed fall to
700450 rpm (in "N" posi-
tion})?
OR
@ When disconnecting [ACV-AAC
= valve harness connector, does
engine speed fall to 700+ 50 rpm
(in "N" position}?
Yes
S y
NG

CHECK THROTTLE POSITION SENSOR
IDLE POSITION.

@ 1. Perform “THRTL POS SEN
ADJ” in "WORK SUPPORT"”
mode.

2. Check that output voltage of
throttle position sensor is 0.4
to 0.5V. (Throttle valve fully
closes.) and ““'CLOSED

TH/POS" stays “"ON".
OR

Y

Measure output vellage of throt-
tle position sensor using
volimeter, and check that it is
0.4 te 0.5V. (Throitle valve fully

closed.)
lOK

(Go to (B) on next page.}

EF & EC-216

1. Adjust output voltage
by rotating throtile
position sensor body.

2. Disconnect throttle
position sensor har-
ness connector for a
few seconds and then
reconnect it.

3. Confirm that “CLOSED
TH/POS" stays "ON".




TROUBLE DIAGNOSES
Basic Inspection (Cont’d)

#MONITOR #NO FAIL [ ] ‘

START SIGNAL  OFF l
CLOSED TH/POS  ON

AlR COND SiG OFF CHECK SWITCH INPUT SIGNAL. Repair or replace the &l
NEUT POSI SW ON E Select the following items in malfunctioning switch or i
' “"DATA MONITOR' mode, its circuit.

a) START SIGNAL,
b) CLOSED TH/POS, &
c) AIR COND SIG, ""
d) NEUT POSI Sw,

I RECORD I and check the switches' ON-QOFF
MEF3830 operation. Ep
OR ‘
"ilf_-:'l’. Remove ECM from front floor

=/ panel and check the abave

switches' ON-OFF operation LG
using voltmeter at each ECM
terminal.

NG

Y

A/C

Switch Candition Voltage (V)

IGN ON — 0 — Batlery

Start signal IGN START voltage

Engine
warmed up
sufficiently
SEF1501 fdle position | Idle position
— Depress

rg the accelera-
M SELF-DIAG ResULTS B[] tor pedal. WIT
A/C OFF — Baltery vo't-

. A/G ON
A/C signal Enai age —
* NO SELF DIAGNOSTIC { “9""9 run- Approx. 0.2 AT
FAILURE INDICATED ning)

04-05 - oL
Approx. 4.0

FAILURE DETECTED  TIME

FURTHER TESTING MAY N | oo Shh"fi IBVﬁ;_lf
BE REQUIRED ** eutral posi- or

tion (Parking) [ position — 00— 40-50
switch Except "N”
[ ERASE || PRINT ] P
o i

SEF227L Rk

OK
[E] [a L 4 v
READ SELF-DIAGNOSTIC RESULTS. % | Go to the relevant Bl
1. Perform "“SELF-DIAG ingpection procedure.
RESULTS” mode.
2. Read out seli-diagnostic -
results. 8T
3. Is a failure detected?
OR
1. Set ""Sel-diagnostic results B
mode’ in Diagnostic Test el
Malfunction Mode Il. {Refer to page EF &
RED LED indicator lamp EC-189.}
2. Count the number of RED LED 5
MEF377DA or malfunction indicator lamp R4
flashes and read out the diag-
nostic trouble codes.
3. Are the diagnostic trouble ar
codes being output? EL

LNO

INSPECTION END (22

=

Hint

h

EF & EC-217 395



TROUBLE DIAGNOSES

— Diagnostic Procedure 1 — High ldling after
Warm-up
[ 1]
CHECK IAA UNIT. Yes‘ Check IACV-air regulator,
When pinching the 1AA unit hose, does "] IACV-AAC valve and cir-
the engine speed drop? cuit.
No
SEF743L
r
B ACTIVE TEST B D CHECK INTAKE AIR LEAK. Yes} Discover air leak location
1. Select "SELF-LEARNING and repair.
SELF-LEARN 100% CONT" in "ACTIVE TEST"
CONTROL mode.
= == = MONITOR = = = 2. Clear the self-learning control
CMPS-RPM (PGS)  787rpm coefficient by touching
COOLAN TEMP/S gg:/c “CLEAR".
O: SEN 0.0 3. Does the engine speed drop?
A/F ALPHA 98% ' ong P b
[ CLEAR I ‘iE‘T. 1. Disconnecl heated oxygen
SEF606N > sensor harness connector.
2. After racing engine at 1,500
rpm under no load for about
30 seconds, does the engine
TISCONNECT speed drop?
Heated oxygen 3
sensor 2.\ ,’4 No
~ i
1 > -5
- - A
,\'_} 3 v -— :
(5 5 < o~ 6 CHECK THROTTLE LINKAGE. NG | Repair throltle jinkage or
1. Check that throttle linkage moves sticking of throttle valve.
smoothly.
MEF3850| | 2 Confirm that throttle valve both fuliy
opens and fully closes.
RN e W p :
Bl N A oK
@f“ ' 5 i Y
() S5, 105 e
\ O INSPEGTION END
=N / ! 3
S
[ TF SIS
4
N

EF & EC-218
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TROUBLE DIAGNOSES

[ VESODE |

Diagnostic Procedure 2 — Hunting

CHECK HEATED OXYGEN SENSOR.
When disconnecting heated oxygen
sensar harness connector, is the hunt-
ing fixed?

Yes

No

¥

Y

Check heated oxygen
sensor. (See page EF &
EC-272.)

|il DISCONNECT
N/
/1N
P
N ¥
(A SS -
SEF307G
2 BAcTveTESTE L)
¥ k % POWER BALANCE % % %
= ==MONITOR = = =
CMPS.RPM (POS)  700rpm
MAS AIR/FL SE 1.1V
IACV-AAC/V 22%
m
1
B2 00 )] vesr
s Jls ][ ][ ]| STRT
SEF607N

connector

@Mf

= Ignition coil harness _

==

SEFB47TL

PERFORM POWER BALANCE TEST.
1. Perform "POWER BALANCE"
in "ACTIVE TEST"” mode.
2. Is there any cylinder which
does not produce a momen-

tary engine speed drop?
OR

No

h

.’i%"’. When disconnecting each igni-

42 tion coil harness connector one
al a time, is there any cylinder
which does nol produce a
momentary engine speed drop?

Yes

r

Gotoﬂ.

CHECK SPARK PLUGS.
Remove the spark plugs and check for

NG

SEF1561

fouling, etfc.
lOK

{Go 1o (&) on next page.)

EF & EC-219

Repair or replace spark
plug(s).

397
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TROUBLE DIAGNOSES

Diagnostic Procedure 2 — Hunting (Cont’d})

®

CHECK FOR INTAKE AIR LEAK.

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

Yes
>

No

Y

Discover air leak location
and repair.

CHECK EGR VALVE
Check EGR valve for sticking.

NG

OK

r

INSPECTION END

SECHATA

EF & EC-220

Repair or replace.

398



TROUBLE DIAGNOSES

SECH4TA

B ACTIVE TEST B L]

* ¥ k POWER BALANCE % % %
MONITOR =

—_—— ——

CMPS.RPM (POS}  700rpm
MAS AIR/FL SE 11V
IACV-AAC/HY 22%
-y
|
Lo dls i I JL ™
SEFGD7N
a
Injector harness

connecior —

[

SEFG50L

\/,.

S

N

Ignition coil

SEFS51L

Diagnostic Procedure 3 — Unstable ldle

CHECK EGR VALVE. NG_ Repair or replace. @l
Check EGR valve for sticking. " -
OK
A
¥
PERFORM POWER BALANCE TEST. No » cote @ . Bl
1. Perform "POWER BALANCE" .
in "ACTIVE TEST"” mode.
2. Is there any cylinder which T
does not produce a momen-
tary engine speed drop?
OR
When disconnecting each injec-
tor harness connector one at a
time, is there any cylinder which [FE
does not preduce a momentary
engine speed drop?
Yes el
r MT
CHECK INJECTOR. No .| Check injector{s) and cir-
1. Remove camshaft position sensor " cuit(s).
from engine. (Harness connector BT
should remain connected.)
2. Disconnect power transistor harness
connector. E&
3. Turn ignition switch ON. (Do not start
engine.)
4. When rofating camshaft position sen- &
sor shaft, does each injector make
an operating sound?
Yes
B 4 8T
CHECK IGNITION SPARK. NG | Checx ignition coil,
1. Disconnect ignition coil assembly powert transistor unit and _
from collector. their circuils. {See page EF
2. Connect a known good spark plug to EF & EC-264.)
the ignition coil assembly. .
3. Place end of spark plug against a A
suitable ground and crank engine.
4. Check for spark.
EL
iOK
(Go to ) on next page.) DX
EF & EC-221 399



TROUBLE DIAGNOSES

(5]

SEF156]

SEF652L

wMONITOR #NO FAIL [ ]
CMPS+RPM(POS)  2000rpm
M/R F/C MNT LEAN
| RECORD ]
MEF225F

Malfunction
indicator lamp

RED LED

MEF377DA

SEF5481.

Diagnostic Procedure 3 — Unstable Idle (Cont’d)

®

|

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

NG

0K

4

h 4

Repair or replace spark
plug(s).

1. Releas

At idle:

CHECK FUEL PRESSURE.

e fuel pressure to zero. (Refer

to page EF & EC-333.}
2. Install fuel pressure gauge and
check fuel pressure.

Approx. 245 kPa
{2.5 kgfem?®, 36 psi)

NG

Y

oK

r

Check fuel pump and cir-
cuit.

1.

2.

CHECK HEATED OXYGEN SENSOR.

See "M/R F/C MNT” in
“DATA MONITOR" mode.
Maintaining engine at 2,000
rpm under no-load (engine is
warmed up sufficiently.),
check that the monitor fluctu-
ates between “LEAN" and
“RICH™ more than 5 times
during 10 seconds,
RICH—-LEAN—RICH—

1 time 2 times
LEAN—RICH.......

OR

NG

. Sel ""Heated oxygen sensor

monitor” in the Self-diagnos-
tic Test Mode Il. (See page
EF & EC-201.}

. Maintaining engine at 2,000

rpm under no-toad, check to
make sure that the RED LED
on the ECM or the malfunc-
tion indicator lamp on the
instrument panel goes ON
and GFF more than 5 times
during 10 seconds.

18]

OK

A 4

Replace healed oxygen
sensor.

CHECK FOR INTAKE AIR LEAK.

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

Yes

$N0

(Go to on next page.)

EF

& EC-222

Y

Discover air leak location
and repair.

400



TROUBLE DIAGNOSES
Diagnostic Procedure 3 — Unstable Idle (Cont’d)

El B ACV-AACY ADJ B D
% %k k % ADJ MONITOR % % % %
CMPS-RPM (PQ3)  700rpm 9|
— — CONDITION SETTING N Gl
—_ CHECK IDLE ADJ. SCREW CLOGGING. O | Check for 1AS clogging
IACV-AAC/H FIXED 1. Parform “{ACV-AAC/V ADJ" | or throttle valve clogging.
in “WORK SUPPORT’’ mode. RIA

= = = MONITOR == == =

COOLAN TEMP/S g40C 2. Can you set engine speed at

CLOSED TH/POS ON 700450 rpm (in “N"" position)
SEF603N by turning idle speed adjust- EM
ing screw?

777 o ;

ldle speed _ @ 1. Disconnect IACV-AAC valve
(a?iusting screw harness connector.

2. Can you set engine speed at
700+ 50 rpm (in "N’ position}
by turning idle speed adjust-

ing screw?
EE
\ Yes
Q IACV-AAC valve m]
harness connector
! A MEF301D v L
CHECK COMPRESSION PRESSURE. NG | Gheck pistons, piston
Im e Check compression pressure. " rings, valves, valve seats
Standard: and cylinder head gas- T
kPa (kg/cm?, psi)/300 rpm kets.
1,265 (12.9, 183)
COMPRESSION i AT
PRESSURE kPa (kg/cm?, psi)/300 rpm
981 (10.0, 142) _
Ditfference between each cylinder: FA
kPa (kg/cm?, psi)/300 rpm
98 (1.0, 14)
SEF300G RA
oK

CHECK ECM HARNESS CONNECTOR. | NG | Repair or replace.
Check the ECM pin terminals for dam- g T
age or poor connection of ECM harness b

connector.

oK [BiF

4
Reconnect ECM harness connector and
retest.

Trouble is not fixed. EL
Y

TRY A KNOWN GOOD ECM*

OK

h 4
INSPECTION END

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

EF & EC-223 401



TROUBLE DIAGNOSES

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

SEFGB50L

SEF851E

1]
CHECK BATTERY AND STARTER. NG | Repair or replace.
Check battery and starter condition. "
{Refer to EL section.)
OK
Y
CHECK FUEL PRESSURE. No .| Check fuel pump and cir-
1.- Pinch fuel feed hose with fingers. 1 cuit. {See page EF &
2. When cranking the engine, is there EC-302.)
any pressure on the fuel feed hose?
Yes
¥
CHECK IACV-AIR REGULATOR AND Yes‘ Check IACV-AAC valve,
IACV-AAC VALVE. "1 |AGV-air regulator and
When pressing accelerator pedal fully, circwit. (See pages EF &
can you start the engine, EC-305.)
No
ﬂ L4
CHECK INJECTOR. No .| Check injector(s} and cir-
1. Remove camshaft position sensor " cuit(s).
from engine. (Harness connector
should remain connected.)
2. Disconnect power transistor harness
connector.
3. Turn ignition switch ON. {Do not start
engine.)
4. When rotating camshaft position sen-
sor shaft, does each injeclor make
an operating sound?
Yes
Y
NG

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

2. Connect a known good spark plug to
the ignition coil assembly.

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

4. Check for spark.

¥

lOK

(Go to @ on next page.)

EF & EC-224

Check ignition coil,
power transistor unit and
their circuits. {(See page
EF & EC-264.)
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TROUBLE DIAGNOSES

SEF1561

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

(Cont’d)
®

a i

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

NG

> Repair or replace spark

OK

k4

plug(s).

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

NG

h 4

CK

A 4

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

r

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-250.

NG

OK
A4

TRY A KNOWN GOOD ECM*

CK

Y

INSPECTION END

SEF654L

Repair or replace.

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

Diagnostic Procedure 5 — Hard to Start or
Impossible to Start when the Engine is Hot

CHECK FUEL PRESSURE.

1. Pinch fuel feed hose with fingers.

2. When cranking the engine, is there
any pressure on the fuel feed hose?

No

Yes

Y

Y

Check fuel pump and cir-
cuit. (See page EF &
EC-302.}

Pressure
requlator

¢

\

CHECK FUEL VAPOR.

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

2. Can you start engine?

Yes

Y

SEFB55L

lNo

(Go to &) on next page.)

EF & EC-225

Check fuel properties.

Gl

[

FiE

Gl

M

,‘,@t\T

[F&

-l

A
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TROUBLE DIAGNOSES

SEFE50L

\/.

e

N

Ignition coil

SEF&51L

Diagnostic Procedure 5 — Hard to Start or
Impossible to Start when the Engine is Hot

(Cont’d)

l

CHECK INJECTOR.

1. Remove camshaft position sensor
from engine. (Harness connector
should remain connected.)

2. Disconnect power transistor harness
connector.

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

4. When rotating camshaft position sen-
sor shaft, does each injecter make
an operating sound?

No

4] y

Yes

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

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

2. Connect a known good spark plug to
the ignition coii assembly.

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

4. Check for spark.

NG

.| Check ignition coil,

oK

Y

power transistor unit and
circuits. {See page EF &
EC-264.)

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

NG

oK

r

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

r

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-250.

NG

hd

OK

Y

TRY A KNOWN GOOD ECM*

OK

r

INSPECTION END

Repair or replace.

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

EF & EC-226



TROUBLE DIAGNOSES

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

1]
NG ]
CHECK BATTERY AND STARTER. .| Repair or replace.
Check battery and starter operation. "
(Refer to EL section.} A
oK
SEF380l ER
Y
CHECK FUEL PRESSURE. No | Check fuel pump and cir-
1. Pinch fuel feed hose with fingers. | cuit. (See page EF & LE
2. When cranking the engine, is there EC-302))
any pressure on the fuel feed hose?
Yes
A 4 FE
CHECK INJECTOR FOR LEAKAGE. Yes | Check injector(s) for
When pressing accelerator pedal fully, leakage.
sEFes4L| | can you start the engine. L
No
2 T
Y
CHECK INJECTOR. No .| Check injectors and cir-
1. Remove camshaft position sensor cuits. A
from engine. {Harness connector
should remain connected.}
2. Disconnect power transistor harnass FA
connector.
3. Turn ignition switch ON. (Do not start ]
SEF382l engine ) P&
4. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound? BR
Yes
ST
=
¥
CHECK IGNITION SPARK. NG | Check ignition coil, -
1. Disconnect ignition coil assembly " power transistor unit and B
frem collector. circuits, (See page EF &
2. Connect a known gooed spark plug fo EC-264.}
SEFB50L P : A
the ignition ceil assembly.
iE'i 3. Place end of spark plug against a
suitable ground and crank engine. =
\/, 4. Check for spark. EL
l oK
X
{Go to &) on next page.)
SEFE51L
L
EF & EC-227 405



TROUBLE DIAGNOSES

Diagnostic Procedure 6 — Hard to Start or

6] Impossible to Start under Normal Conditions
Cont’d
( ) Cf
NG )
CHECK SPARK PLUGS. »| Repair or replace spark
Remove the spark plugs and check for plugi(s).
fouling, etc.
0K
Y
NG ,
SEF156! CHECK EGR VALVE. » Repair or replace.
Check EGR valve for sticking.
'LOK
NG ]
CHECK ECM HARNESS CONNECTOR. »| Repair or replace.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.
OK
L 4
Reconnect ECM harness connector and
retest.
SECEATA lTrouble is not fixed.
NG

Pressure
regulator

SEF655L

—_—

Activated carbon

canister m

SMA486C

CHECK ECM POWER SUFPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-250.

Repair or replace.

Y

OK

h 4

TRY A KNOWN GOOD ECM*

¢OK

INSPECTION END

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

Diagnostic Procedure 7 — Hesitation when the

Engine is Hot

CHECK FUEL VAPOR.

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

2. Perform cruise test.

3. Does the hesitation disappear?

Yes | theck fuel properties.

No

Y

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes | check purge and vacuum

¥

lNo
)]

EF & EC-228

lines.
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TROUBLE DIAGNOSES

Diagnostic Procedure 7 — Hesitation when the

Engine is Hot {(Cont’d)
&

l

CHECK FOR INTAKE AIR LEAK.

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

Yes | piscover air leak location

and repair,

&
e

SEF848L

No

r

INSPECTION END

E

LG

FE
CL
1] Diagnostic Procedure 8 — Hesitation when the
Engine is Cold MT
AT
CHECK SPARK PLUGS. NG_‘ Repair or replace spark
Remove spark pfugs and check for " plug(s).
fouling, etc. =
CK
SEF1561 @,@s
v
CHECK FOR INTAKE AIR LEAK. Yesk Discover air leak location
When pinching btow-by hose (iowering "] and repair. B
the blow-by air supply), does the
engine speed rise? )
8T
No
. Trouble is fixed. BE
TRY A KNOWN GOOD MASS AIR FLOW .| Replace mass air flow
SENSOR. "I sensor.
SEF&4BL - - A
Trouble is not fixed.
¥ Eﬂ_‘
CHECK FOR INTAKE VALVE DEPOSITS.
If there are deposils on intake valves,
remove them. oK

k.

INSPECTION END

EF & EC-229
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TROUBLE DIAGNOSES

[ VESODE ]

1]
SEF1561
#*MONITOR #NO FAIL []
CMPS-RPM{POS)  2000rpm
M/R F/C MNT LEAN
[ RECORD |
MEF225F
T \ -
0"
—HCHECK™
7 // \ s
L Malfunction
RED LED indicator lamp
MEF377DA

L T T
hS = Vacuum ling
¥, Yiooon oA

Diagnostic Procedure 9 — Hesitation under

Normal Conditions

CHECK SPARK PLUGS. NG | Repair or replace spark
Remove spark plugs and check for " plug(s).
fouling, etc.
OK
v
CHECK HEATED OXYGEN SENSOR. Yes_ Replace heated oxygen
1. See "M/R F/C MNT" in "| sensor.
“DATA MONITOR" mode.
2. 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.
FIIICHALEANAR‘IFH —
1 time 2 times
LEAN —RICH.......
OR
@ 1. Set “Heated oxygen sensor
moniter' in the Seli-diagnos-
tic Test Mode Il. (See page
EF & EC-201.)
2. 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.
No
3
CHECK CANISTER PURGE. Yes | Check purge and vacuum
1. Disconnect canister purge line hose "1 lines.
and plug hosa.
2. Perform cruise test.
3. Does the hesitation disappear?
No
4] A4
Yes

CHECK FOR INTAKE AIR LEAK.

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

Discover air leak location

\d

No

¥

INSPECTION END

EF & EC-230

and repair.
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TROUBLE DIAGNOSES

1] Diagnostic Procedure 10 — Engine Stalls when
Turning
F FUEL B
-~
CHECK FUEL LEVEL. NG 1 Filt fuel tank with fuel.
- Check to see that there is enough fuel "
- in tank.
E’ OK
SEF286|
¥
2 WER BALANCE TEST. No i Go t .
2] B AcveesT B L1 PERFORM PO R CE TES ) .| Goto
1. Perform "POWER BALANCE
* % % POWER BALANCE % ¥ % in “ACTIVE TEST" mode.
—= = == MONITOR —= == == 2. |s there any cylinder which
CMPS.RPM {POS)  700rom does not preduce a momen-
MAS AIR/FL SE 1.1V i 'p d drop?
IACV’AAC/V 272%, ary engine spee rop:
m OR
a2l - | @ When disconnecting each injec-
L——”—”—, TEST tor harness connector one al a
5 I 8 H || [ START time, is there any cylinder which
SEFB07N does not produce a momentary
engine speed drop?
A A
injecter harness Yes
connector —
7
L 4
CHECK INJECTOR. No . | Check injector{s) and cir-
1. Remove camshaft position sensor cuit(s).
from engine. (Harness connector
should remain connected.)
2. Disconnect power transistor harness
connector.
3. Turn ignition switch ON. (Do not start
engine.)
4. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?
Yes
ﬂ ¥
NG

SEF&50L

\/{__

T

N

Ignition coil

SEF651L

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

2. Connect a known good spark plug to
the ignition coil assembly.

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

4, Check for spark.
lOK

{Go lo &) on next page.)

EF & EC-231

.| Check ignition coil,

power transistor unit and
circuits. (See page EF &
EC-264.)

T T

AT

FA

409



TROUBLE DIAGNOSES

SEFB52L

Diagnostic Procedure 10 — Engine Stalls when

Turning (Cont’d)
®

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. {Refer
to page EF & EC-333)
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kg/cm?, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:
Approx. 294 kPa
(3.0 kgfcm?, 43 psi)

NG

OK

r

Check fuel pressure reg-
ulator diaphragm.

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

NG

OK

|

Reconnect ECM harness connector and
retest.

Trouble is nol fixed.

Y

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-250.

NG

OK

Y

TRY A KNOWN GOOD ECM*

OK

h 4

INSPECTICON END

Repair or replace.

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

EF & EC-232
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TROUBLE DIAGNOSES

Diagnostic Procedure 11 — Engine Stalis when
the Engine is Hot '

Pressura
regulator
n &
=il
CHECK FUEL VAPOR. Yes‘ Check fuel properties.
1. Disconnact fuel pressure regi.:lator -
vacuum hose and plug hose. [4
2. Perform cruise test.
3. Does the engine stall disappear?
SEF855L [EW
No
2
2 mactvetesT® [ ! L
%* %k k POWER BALANCE % % % PERFORM POWER BALANCE TEST. No .| Goto .
== =MONITOR = = =] 1. Perform "POWER BALANCE" "
CMPS.BPM (POS)  700rpm in "ACTIVE TEST" mode.
MAS AIR/FL SE 1.1V 2 1s th lind hich
IACV-AACY 299% . . Is there any cylinder whic
m does not produce a momen- )
i tary engine speed drop? FE
TEST OR

START

.ﬁl" When disconnecting each injec-
3

SEFB07N tor harness connector one at a GL
time, is there any cylinder which
. A A does not produce a momenlary
Injector harness - BT
connector — engine speed drop? i
7 Yes
EE\\T
A
CHECK INJECTOR. No .| Check injector(s) and cir- o
1. Remove camshaft position sensor i cuit(s). e
from engine. {Harness connector
should remain connected.) o
SEF849L| | 2 Disconnect power transistor harness RA
connector.
3. Turn ignition switch ON. {Do not start o m
5h
engine.} =
4. When rotating camshaft position sen-
sor shaft, does each injector make . eT
an operating sound?
lYes .
BF
{Go to & on next page.)
SEFG50L [,
ELL
I[m)

EF & EC-233 411



TROUBLE DIAGNOSES

Ignition codl

SEF651L

SEF85h2L

Diagnostic Procedure 11 — Engine Stalls when

the Engine is Hot (Cont’d)

®
4
CHECK IGNITION SPARK. NG | Check ignition coil,
1. Disconnect ignition ceil assembily " power transistor unit and
from collector. their circuits. (See page
2. Connect a known good spark plug to EF & EC-264.)
the ignition coil assembiy.
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
OK
k4
NG

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-333))
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kg/cm?, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

lOK

.| Check fuel pressure reg-

ulator diaphragm.

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

NG

Y

0K

4

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

Y

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-250.

NG

Y

OK
h 4

TRY A KNOWN GOOD ECM*

OK

h 4

INSPECTION END

Repair or replace.

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

EF & EC-234
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TROUBLE DIAGNOSES

Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold
1]

1]
"y N
™
0
iy
mal
SEFas2l
2
H B acTve TEST R [
* % % POWER BALANCE % ¥ ¥
= 7= == MONITOR = = =
CMPS.RPM {POS)  700rpm
MAS AIR/FL SE 111V
IACV-AAC/HY 22%
B
I 2 | 3 12| rest
START
Lo s ]l [ ]
SEFGO7N
A A
Injector harness

connector —

SEFG50L

\/.

T

N\

Ignition coil

SEFG51L

@
CHECK IACV-AIR REGULATOR AND NG__ Check tACV-AAC valve, ol
IACV-AAC VALVE. "I IACV-air regulator and
When the engine is cold, can you start circuit. (See page EF & W&
the engine when pressing accelerator EC-305.)
pedal fulty?
o R
4 LG
PERFORM POWER BALANCE TEST. NG | Goto @ .
1. Perform "POWER BALANCE" "
in "ACTIVE TEST" mode.
2. Is there any cylinder which
does not produce a momen-
tary engine speed drop? FE
OR
@ When disconnecting each injec-
tor harness connector one at a Gl
time, is there any cylinder which
does not p.roduce a momentary
engine speed drop? AT
OK
&T
Y
CHECK INJECTOR. NG_‘ Check injector(s) and cir- .
1. Remove camshaft position sensor i cuit(s). =
tfrom engine. {Harness conneclor
should remain connected.) A
2. Disconnect power transistor harness e
connector.
3. Turn ignition switch CN. (Do not start o
engine.} Al
4. When rotating camshaft position sen-
sor shaft, does each injector make ST
an operating sound? !
OK
BF
4] |
CHECK IGNITION SPARK. NG | check ignition coil, Hi
1. Disconnect ignition coil assembly "| power transistor unit and s
from collector. circuits. (See page EF &
2. Connect a known good spark plug to EC-264.) EL
the ignition coil assembly.
3. Place end of spark plug against a
suitable ground and crank engine. DX
4, Check for spark.
lOK
{Go to &) or next page.)
EF & EC-235 413



TROUBLE DIAGNOSES

SEF1581

Diagnostic Procedure 12 — Engine Stalis when

the Engine is Cold (Cont’d)

SEFG521

®
CHECK SPARK PLUGS. NG‘ Repair or replace spark
Remove the spark plugs and check for . plug(s}.
fouling, etc.
OK
B r
CHECK FUEL PRESSURE. NG‘ Check fuel pressure reg-
1. Release fuel pressure o zero. (Refer | ulator diaphragm.
to page EF & EC-333))
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kgfcm?, 36 psi)
A few seconds after ignition switch
is turned OFF fo ON:
Approx. 294 kPa
{3.0 kg/cm®, 43 psi)
OK
k 4
CHECK ECM HARNESS CONNECTOR. NG_ Repair or replace.
Check the ECM pin terminals for dam- "
age or poor connection of ECM harness
connector.
oK
i
Reconnect ECM harness connector and
retest.
Trouble is not fixed.
¥
NG

CHECK ECM POWER SUPPLY AND

GROUND CIRCUIT.
Refer to page EF & EC-250.

OK

Y

TRY A KNOWN GOOD ECM*

OK

r

INSPECTION END

Repair or replace.

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

EF & EC-236
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TROUBLE DIAGNOSES

BAcve TEST B[] Diagnostic Procedure 13 — Engine Sta!ls when
Stepping on the Accelerator Momentarily
IACV-AACH w
OPENING 22% 0 .
CMTDS_.EP,&A ?%I;?R 687rpm CHECK IACV-AAC VALVE. No .| Check IACV-AAG valve -
MAS AIR/FL SE 1.1V @ 1. Select “IACV-AAC/V and circuit. (See page EF
COOLAN TEMP/S  H4°C . OPENING" in “ACTIVE TEST” & EC-305.) A
mode.
IQUH UP “ DWN ”Qd| 2. When touching "Qu'" and
SEFS10M “Qd"', does the engine speed Ea

change according to the per-
cent of IACV-AAC valve open-
ing? LG
OR
@ When discennacting |ACV-AAC
valve harness connector, does
the engine speed drop?

Yes FE
N
{ACV-AAC valve
harness connector b
T MEF3985| | PERFORM POWER BALANCE TEST. No | Goto B Gl
[ @ 1. Perform "POWER BAILANCE" !
B ACTVETEST R L] in “ACTIVE TEST" mode. T
2. Is there any cylinder which "l
¥ ¥ ¥ POWER BALANCE % % % does not produce a momen-
= = = MONITOR == == == .
drop?
CMPS«RPM {PGS)  700rpm tary engine speed drop AT
MAS AIR/FL SE 111V OR
IACV-AAC/V 22% When disconnecting each injec-
[i] tor harness connector one at a =1
— Ay il
time, is there any cylinder which ro
T s d
START does not produce a momentary
[ o JI 6 “ ” I engine speed drop? RA
SEFBO7N fi
Yes
A h/
Injector harness =0
| i B
CHECK INJECTOR. No | check injector(s) and
1. Remove camshaft position sensor their circuit(s). 87
from engine. {Harness connector e
should remain connected.)
2. Disconnect power transistor harness BE
connector.
/p\\ 3. Turn ignition switch ON. (Do not start
engine.) i
SEFeast 4. When rotating camshalt position sen- '
sor shaft, does each injector make
an operating sound? EL
lYes
{Go to & on next page.) : [

SEFB50L

EF & EC-237 415



TROUBLE DIAGNOSES

Ignition ¢oil

\/,

SEF65TL

Pressure gauge

SEF652L

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

(Cont'd)
o l

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

2. Connect a known good spark plug o
the ignition coil assembly.

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

4. Check for spark.

OK

4

NG

Check ignition coil,
power transistor unit and
their circuits. (See page
EF & EC-264))

CHECK FUEL PRESSURE.

NG

1. Release fuel pressure 1o zero. {Refer
to page EF & EC-333.)
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 swilch
is turned OFF to ON:
Approx. 294 kPa
(3.0 kgfem?®, 43 psi)

OK

A 4

Check fuel pressure reg-
ulator diaphragm.

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.

Trouble is not fixed.

h 4

Repair or replace.

CHECK ECM POWER SUPPLY AND NG

GROUND CIRCUIT.
Refer to page EF & EC-250.

OK

h 4

TRY A KNOWN GOOD ECM*

OK

b 4

INSPECTION END

Repair or replace.

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

EF & EC-238
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TROUBLE DIAGNOSES

BACTVETEST B [ ]
IACV-AAC/V
OPENING 22%
=== MONITOR ===
CMPSsRPM (POS)  687rpm
MAS AIR/FL SE - 111V
COOLAN TEMP/S  94°C

Diagnostic Procedure 14 — Engine Stalls after

Decelerating

(Qull _UP_ || DWN JiGd
SEFG10N

AN ' 2,078
SIPA P

h g’,’/% ) o:-:e%:‘ ); "

- R
IACV-AAC valve
harness connector

T MEF4010

CHECK IACV-AAC VALVE.

1. Select "IACV-AAC/V
QOPENING” in "ACTIVE TEST"
mode.

2. When touching “'Qu'" and
“Qd’", does the engine speed
change according to the per-

cent of IACV-AAC valve open-
ing?

No

OR
When disconnecting IACV-AAC
valve harness connecior, does
the engine speed drop?

Yes

i

.| Check IACV-AAC valve

and circuit. (See page EF
& EC-305.)

B IACV-AACHY ADJ B D

% % % % ADJ MONITOR % % ¥ %
CMPS-RPM (POS)  700rpm

— — CONDITION SETTING

IACV-AAC/N FIXED

849C
ON

— — = MONITOR
COOLAN TEMP/S
CLOSED TH/POS

SEFB03N

CHECK IDLE ADJ. SCREW CLOGGING.
1. Perform “1ACV-AAC/V ADJ”
in "WORK SUPPORT"" mode.
2. Can you set engine speed at
700+ 50 rpm {in "N’ position})
by turning idle adjusting
screw?
OR

Mo

e

adjusting screw
17

@S

Q IACV-AAC valve
harness connector

. Disconnect |ACV-AAG valve
harness connector.

2. Can you set engine speed at

700+ 50 rpm (in “N" position)

by turning idte adjusting

T MEF403D

screw?
lYes

(Go to ® on next page.)

EF & EC-239

.| Check for 1AS clogging

or throttle body clogging.
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TROUBLE DIAGNOSES

B ACTIVE TEST R [

* ¥ * POWER BALANCE % % %
= === MONITCR = = =
CMPS.RFM (POS]  700rpm
MAS AIR/FL SE 1.11V
IACV-AAC/Y 22%
[y
(e
START
L le ]l JL )
SEFB07N
A A
Injector harness

connector —-

SEFG50L

\/.

—

N

Ignition coil

SEFB51L

SEF852L

Diagnostic Procedure 14 — Engine Sialls after

Decelerating (Cont’d)

s |

PERFORM POWER BALANCE TEST.

. Perform “"POWER BALANCE"

in “ACTIVE TEST" mode.

2. Is there any cyiinder which
does not produce a momen-
tary engine speed drop?

OR

No

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

Yes

E] 4

Gote @ .

CHECK INJECTOR.

1. Remove camshaft position sensor
from engine. (Harness connector
should remain connected.)

2. Disconnect power transistor harness
connector.

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

4. When rotating camshaft position sen-
sor shafl, does sach injector make
an operating sound?

No

Il Yes

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

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

2. Connect a known good spark plug to
the ignifion coil assembly.

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

4. Check for spark.

NG

Y

OK

S v

Check ignition coil,
power transistor unit and
circuits. (See page EF &
EC-284.)

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-333))
2. tnstall fuel pressure gauge and
check fuel pressure.
Al idle:
Approx. 245 kPa
{2.5 kglem?, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:
Approx. 294 kPa
(3.0 kgfcm?, 43 psi)

NG

Y

lOK
®

EF & EC-240

Check fuel pressure reg-
ulator diaphragm.
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TROUBLE DIAGNOSES

% MONITOR  #NO FAIL [ ]

CMPS-RPM{PQS}  2000rpm
M/R F/C MNT LEAN

| RECORD |

MEF225F|

-

CHECK—
-~ ~
74 I

L Malfunction
indicator lamp

———

RED LED

MEF377DA

Diagnostic Procedure 14 — Engine Stalls after

Decelerating (Cont’d)

®
i

&

CHECK HEATED OXYGEN SENSOR.
1. See "“M/R F/C MNT” in
"DATA MONITCR' mode.
2. Maintaining engine at 2,000
rpm under no-toad (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—
1 time 2 times
LEAN—RICH.......

OR
. Set "Heated oxygen sensor
monitor” in the Self-diagnos-
tic Test Mode Il. (See page
EF & EC-201)

2. 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.

OK

Y

Replace heated oxygen
sensor.

(4

=R

T

=
i

Fd@.\

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

NG

OK
h 4

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

Y

Repair or replace.

B
fit

[g)s)

@
=

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-250.

OK

Y

TRY A KNOWN GOQD ECM*

OK

Y

INSPECTION END

NG

Repair or replace.

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

EF & EC-241

A
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TROUBLE DIAGNOSES

B ACTVETESTE [ ]

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

— — —

CMPS.RPM (POS]  700rpm
MAS AIR/FL SE 111V
IACV-AAC/V 22%

[y
(B
ml’e_“—“'j START

SEFGOTN

Diagnostic Procedure 15 — Engine Stalls when

Accelerating or Cruising

PERFORM POWER BALANCE TEST.

1. Perform “POWER BALANCE”

in “ACTIVE TEST' mode.

2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

No

A A

Injector harness
connector —

SEF650L

\v.
N

ignition ceil

e

When disconnecting each injec-
tor harness connector cne at a
time, is there any cylinder which
does not produce a momentary
engine speed drop?

@

Yes

Y

Gotoﬂ.

CHECK INJECTOR.

1. Remove camshaft position sensor
from engine. (Harness connector
should remain connected.)

2. Disconnect power transistor harness
connector.

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

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

No
»>

Yes

Y

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

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

2. Connect a known good spark plug to
the ignition coil assembly.

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

NG

SEF651L

4. Check for spark.
lOK

(Go to B on next page.)

EF & EC-242

Y

Check ignition coil,
power transister unit and
circuits. (See page EF &
EC-264.)
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TROUBLE DIAGNOSES

Diagnostic Procedure 15 — Engine Stalls when
- Pressure gauge | Accelerating or Cruising {Cont’d)

D IR AR i
< (\ " ‘Q\ 4
- BAY ‘ A G

>
4l
£ o N
\\ @Q. (\(’ CHECK FUEL PRESSURE. NG | Check fuel pump, circuit
> S f »
%ilv&"\'é 1. Release fuel pressure to zero. (Refer and fuel pressure regula- Vg
W &
a.\- / v to page EF & EC-333)) tor. WA
' 7 \ 2. Install fuel pressure gauge and
i ] ~ N check fue! pressure. &
At idle:
Approx. 245 kPa
(2.5 kg/cm?, 36 psi) 16
A few seconds after ignilion switch ' =
is turned OFF to ON:
Approx. 294 kPa
{3.0 kgfem?, 43 psi)
0K _
FE
Y
CHECK FOR INTAKE AIR LEAK. Yesh Discover air’leak location Gl
L N7
When pinching blow-by hose (lowering and repair.
the blow-by air supply), does the
engine speed rise? MT
No
I@XT
¥
CHECK ECM HARNESS CONNECTOR. NGL Repair or replace.
Check the ECM pin terminals for dam- A
age or poor connection of ECM harness
connector.
o &
OK Rfﬁ‘.
r BE
Reconnect ECM harness connector and
retest.
8T
Trouble is not fixed. et
¥
CHECK ECM POWER SUPPLY AND Yes_ Repair or replace. BE
GROUND CIRCUIT. 4
Refer to page EF & EC-250.
No HL@.\
¥ &
TRY A KNOWN GOOD ECM* )
oK
¥ 103
INSPECTION END

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

EF & EC-243 | 421



TROUBLE DIAGNOSES

Diagnostic Procedure 16 — Engine Stalls when

the Electrical Load is Heavy

CHECK BATTERY AND ALTERNATOR. |NG

Check battery and alternator condition.
(Refer to EL section.)

hd

Repair or replace.

Injector harness

SEF&s50L

\/.

Ignition coil

SEF651L

0K
SEF388I
y
2 No
. B ACTIVE TEST B D PERFORM POWER“BALANCE TEST. ; > Go to .
1. Perform “"POWER BALANCE
¥ % k POWER BALANCE % % ¥ in “"ACTIVE TEST" mode.
C=MP=S ‘-RT'-DI&KI([)NIT(]JR === 2. Is there any cylinder which
. POS 700rpm -
MAS AIR/FL SE 111V does not. produce a morqnen
IACV-AAC/V 207, tary engine speed drop?
i OR
L) | . . L
) When disconnecting each injec-
TEST tor harness connector one at a
START time, is there any cylinder which
SEFS07N does not produce a momentary
engine speed drop?
a

Yes

Y

CHECK INJECTOR. No

1. Remove camshaft position sensor
from engine. (Harness connector
should remain connected.)

2. Disconnect power transistor harness
connector.

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

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

Yes

r

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

CHECK IGNITION SPARK. NG

1. Discennect ignition coil assembly
from collectar.

2. Connect a known good spark plug to
the ignition coil assembly.

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

4. Check for spark,

lOK

(Go te & on next page.)

EF & EC-244

Check ignition coil,
power transisior unit and
circuits. (See page EF &
EC-264.)
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TROUBLE DIAGNOSES

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

®

)

CHECK FUEL PRESSURE. NG | Check fuel pressure reg-
1. Release fuel pressure to zero. (Refer "| ulator diaphragm. A
to page EF & EC-333.}
2. Install fuel pressure gauge and
SEF652L check fuel pressure. EM
At idle:
(Approx. 245 kPa
(2.5 kglcm?, 36 psi) LG
A few seconds after ignition switch
is turned OFF to ON:
Approx. 294 kPa
(3.0 kg/em?, 43 psi)

OK FE

Y
CHECK ECM HARNESS CONNECTOR. NG_ Repair or replace.
Check the ECM pin terminals for dam- i
age or poor connection of ECM harness

=

cannector. MT
0K
AT
4
Reconnect ECM harness connector and o
retest. Fi
Trouble is not fixed.
4 Ep
CHECK ECM POWER SUPPLY AND NG | Repair or replace.
GROUND CIRGUIT. "
Refer to page EF & EC-250. Bf
OK
Y 8T
TRY A KNOWN GOOD ECM*.
OK e
3F
h 4
INSPECTION END
“: ECM may be the cause of a problem, but this is rarely the case.
EL
()4

EF & EC-245 423



TROUBLE DIAGNOSES

Diagnostic Procedure 17 — Lack of Power and

Stumble
1]

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-333.)
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 245 kPa
(2.5 kg/cm?, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:
Approx. 294 kPa
(3.0 kg/em?, 43 psi)

NG

OK

E h 4

Check fuel pressure reg-
ulator diaphragm.

SEF648L

CHECK FOR INTAKE AIR LEAK.

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

Yes
>

No

A 4

INSPECTION END

EF & EC-246

Discover air leak location
and repair.
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TROUBLE DIAGNOSES

(1] Diagnostic Procedure 18 — Knock
CHECK FOR INTAKE AIR LEAK. . Yesr Discover air leak location
When pinching blow-by hose {lowering and repair. @]
the blow-by air supply), does the
engine speed rise?
No 12,
h 4
No

CHECK EGR OPERATION. Check EGR valve for o

SEFR48L| | 1. Apply vacuum direcily to the EGR sticking. EM
valve using a handy vacuum pump.

2. Check to see that the enging runs
rough or dies. ¢

¥

Yes

El Y

CHECK EGRC-SOLENOID VALVE. NG Check solenoid valve and
E 1. Select "EGRGC SOLENOID circuit.
VALVE" in “ACTIVE TEST"
mode. =)=
2. Turn EGRG-solenoid valve ON
and OFF.
3. Check operating sound,
MEF409D pOFl g oL
@ 1. Disconnect EGRG-solenaoid

B AcTive TEST W D valve harness connecior.
2. Supply EGRC-solenoid valve WIT

EGRC S0L/V OFF terminals with battery current
and check operating sound.

Y

= — == MONITOR == == — oK AT
CMPS-RPM {POS)  787rpm y ]

CHECK VACUUM HOSES. Repair or replace.
Check the following vacuum hoses for =&,
clogging, cracks and poor connection.
N/OFF ' a) Vacuum hose between EGR valve

] ON ” on/ IEFGHN and EGRC-solencid valve. 2
b) Vacuum hose between EGRC-sole- )

noid valve and throttle body port.

¢) VYacuvum hose between EGRC-sole-

NG

Y

noid valve and air duct. BR
OK
5] v o
Yes ] ) =
CHECK FOR OIL LEAK TO COMBUS- »| Check pistons, piston
Ck TION CHAMBER. rings, vafves, valve
Remove spark piugs and check for foui- seats, valve oil seal, oy
ing with oil. engine oil level, etc. 5l
"- l No
SEF660L INSPECTION END A
EL
IoX

SEF1b6i

EF & EC-247 425



TROUBLE DIAGNOSES

CMPS+RPM(POS)
M/R F/C MNT

% MONITOR #NO FAIL [ ]
2000rpm

Diagnostic Procedure 19 — Surge

LEAN

f

RECORD ]

MEF 225F

CHECK HEATED OXYGEN SENSOR.
1. See “"M/R F/C MNT" in
"DATA MONITOR’ mode.
2. Maintaining engine at 2,000
rpm under no-fead (with
engine warmed up
sufficiently.), check to make
sure that the monitor fluctu-
ates between “LEAN' and
“RICH” more than § times
during 10 seconds.
RICH—LEAN—RICH-»
1 time 2 times
LEAN —RICH.......
[ |
OR

NG

Malfunction
indicator lamp

RED LED

MEF377DA

|

. Set "Healed oxygen sansor
monitor’ in {he Self-diagnos-
tic Test Mode Il. {See page
EF & EC-201.)

2. Maintaining engine at 2,000

rpm under ne load, check that

the RED LED on the ECM or
the malunction indicater lamp
on the ingtrument panel goes

ON and OFF more than 5

times during 10 seconds.

OK

y

Replace heated oxygen
sensor(s),

SEC547A

CHECK EGR VALVE.
Check EGR valve for sticking.

NG

QK

A

Repair or replace.

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

NG

0K
r

Reconnect ECM harness cennector and
retest.

Trouble is not fixed.
¥

TRY A KNOWN GOOD ECM*

OK

¥

INSPECTION END

Repair or replace.

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

EF & EC-248
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TROUBLE DIAGNOSES

Diagnostic Procedure 20 — Backfire through the

Intake
CHECK SPARK PLUGS. NG | Repair or replace spark
Remove the spark plugs and check for " plug(s).
fouling, elc. A
oK
SEF1561 EM
r
CHECK INTAKE AIR LEAK. Yes | piscover air leak location

When pinching blow-by hose {lowering | and repair. LE

the biow-by air supply}, does the
engine speed rise?

No

A

SEF648L

If there are deposits on intake valves,
remove them.

CHECK FOR INTAKE VALVE DEPOSITS.

Y

INSPECTION END

EF &
EC

Fle

CL

Diagnostic Procedure 21 — Backfire through the

Exhaust

CHECK ENGINE COOLANT TEMPERA-
TURE SENSOR.

Check engine coolant temperature sen-
sor and its circuit. (See page EF &
EC-258.)

NG

OK

y

INSPECTION END

EF & EC-249

.| Replace or repair.

Bl

[ &
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TROUBLE DIAGNOSES

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

ECM

(ECCS
GONTROL G
MODULE]

)

45— WoE
L9— RSG
1— B -
sa— W

] 392 % —
L0— B —____T

Joint connector
Refer to last page
(Foldout page’.]

(AISICIERFJCHH]

107 — B
1084— B ——4
109 — RAG —_— ]
Jil 118— B y
[C-0
(Engine
control
harness)

JoC-3 JsC-5
e ey 1 [ ae 1
. ‘
(B oa oo oo (e «
L N ~
¥X F¥ FF ¥ oz

[GNITIDN SWITCH

WL
WL
GAOR
woB

harness}

e

ECGCS
RELAY

BATTERY

—wrL—
w

[Engine room

QFFJaCC] ON [ ST
1 Dl NeENe]
2 clol ]
3 =R «]
i
5 Q
1120

G E
-
T N
¥

—

MEF244F

/ ]
ECM harness connector

MEF413D

MEF351E

»JBattery & terminal harness connector
\ k o e (® 5

SEC053B

EF & EC-250
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TROUBLE DIAGNOSES

Diagnostic Procedure 22 (Cont’d)

=y . r'L‘" CONNECT
[__€cn o connecToR]| . &

49-69.109

INSPECTION START

A v B &
D O CHECK POWER SUPPLY. OK,_ CHECK GROUND CIR-
1) Turn ignition switch "ON". CUIT.
P, 2) Check voltage between ECM termi- 1) Turn ignition swilch 94
nals @ , &9, and ground. "OFF". il
J Voitage: Battery voltage 2) Disconnect ECM har-
= ness connector.
MEF414D NG 3) Check harness conti- £
. nuity between ECM
E DISCONNELT terminals 40, &b,
o @, ), 5y and || o
“ Ech |9 CONNEGTUR” EEED engine ground. Lt
10:-20-107-108 1186 Continuity should
exist.
If NG, repair harness or
connectors.
oS OK -
C_! L4 FE
Ea] Check ECM pin terminals
1 for damage or the con-
) MEF4150 nection of ECM harness oL
connector.
DISCONNECT o DISCONMNELT
6] 4 HT
HS 18 NG I
e 5 CHECK HARNESS GONTINUITY > Check the following.
[ CONNECTOR]| (3] BETWEEN ECCS RELAY AND ECM. e Harness connectors
49-59-100 1) Turn ignition switch “OFF"". , AT
2) Disconnect ECM harness connector. e Harness continuity -
3) Disconnect ECCS relay. between ECM and
4) Check harness continuity between ECCS relay .
™) -Q ECM terminals , &9, and If NG, repair harness or =8
(Lﬂa - terminal (5. connectors.
Conlinuity should exist.
MEF416D OK gah)
E] ¥
3 Zod "l CHECK VOLTAGE BETWEEN ECCS NG,} Check the following. BH
2 18 RELAY AND GROUND. e “BR" fusible link '
1) Check voltage between terminals # Joint connector-3
(2, @ and ground. e Harness continuity -
Voltage: Battery voltage between ECCS relay ST
: and battery
DA oK If NG, repair harness or
connectors. BE
e
(& I
vess1sel | CHECK VOLTAGE BETWEEN FCM AND [ MO, | Gheck the following. A
GROUND. e Harness connectors
g 1) Check voitage between EGM terminal D, (B
Tl ’ and ground. e Joint connector-3
| EcH HCDNNECTOR] Eé} Voltage: Baltery voltage e Harness continuity EL
B8 between ECM and joint
== OK connector-3
If NG, repair harness or B
@ o connectors.
& ’
MEF417D
EF & EC-251 429



TROUBLE DIAGNOSES

. B B DISCOMNEDT
[__EcH [ conNEcToR] ‘% &
80 - 60
Q]
e o
(&)
MEF418D
DISCONNEET

% D?NN EET
!
11 2]

A €

I[__Ecn__fol connECTOR]
16

=)

— 7

&

MEF419D

lﬁ_ﬁ_ﬁ‘m| DISCONNELT
2 A€

3

—

()

<

MEF420D

Diagnostic Procedure 22 (Cont’'d)

&
CHECK GROUND CIRCUIT. NG | Repair harness or con-
1} Check harness continuity between "1 nectors.
ECM terminals &0 , &0 and engine
ground.
Conftinuity should exisl.
QK
L\

CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Check the following.

1} Check harness continuity between "| @ Harness connectors
£CM terminal @8 and terminal (). i, (D
Continuity should exist. e Joint connector-4

oK & Harness continuity
between ECM and
ECCS relay
if NG, repair harness or
connectors.
y

CHECK INPUT SIGNAL CIRCUIT. NG_‘ Check the following.

1} Turn ignition switch "ON’'. "| @ Harness connectors

2) Check vollage between ECM terminal ¢, (B
and ground. e Joint connecior-3
Voltage: Battery voltage e Joint connector-5

® Harness connector

oK

¢ Harness continuity
between ECM and igni-
tion switch

If NG, repair harness or

connectors.

A A
NG

CHECK COMPONENT

(ECCS relay).

Refer to “Electrical Components
Inspection™.

(See page EF & EC-331))

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 ¢on-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-252

Replace ECCS relay.

430



TROUBLE DIAGNOSES

Diagnostic Procedure 23

CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11}

@&l
J/o-4 4 C-3
e i ’fﬂ
dTB &8 53 A
@ J7C - Jdaint connectaor
Ta 16 14— WeB ———— wem G-0R [Refer to last page
(Engine (Foldowt pagel. ]
control [L@
harness)
jffjes B8
()
FUSE ANL FUSIBLE I_E
LINK BOX-1
= | o J [ FUSE CIISATT
WL —
Bie| | [ia Fogine reem oReY=E~ CL,
FUSIBLE , o o , |
LINK oo ‘
N oot | BT
¥F oF S
— | ol @)
ECM P BATTERY N
S i o
MODULE) < o i
ENGINE camsHarT[@ ECCS
GROUND POSITION RELAY EJ@\.}
SENSOR d
MEF245F
R
N, Rocke('cpvey' N
b ‘
: 7 ;
e ) enput
N \\~ ¢
/NS g i 5
AT 7 / o1
A : /ﬁr:/ A NN
1 , ’_L/’ i - \
PO AT O\ N\ g
. /\, ] /? ﬁ/
- TRy =N R
» Camshaft position sensor T
I(: i P
MEF413D - connector hamess Ty iEraair HA
Al
Engine ground \ \
- GD oY
ﬁﬁ\@\ LreNEN
&KM—‘(@—B‘;{
MEF394F
EF & EC-253 431



TROUBLE DIAGNOSES

DISCONNECT

{alble|d)

&)

MEF720B
B DISCONNECT
i 44 €
t [Q]
MEF7218
#MONITOR  &NO FAIL ]
CMPS.RPM(POS]  750rpm
CMPS.RPM(REF}  763rpm
| RECORD |
MEF213F

= OISCONNECS Mo & DISCOKNECT

[C_eor 1 comneoran)

alb]c]d)

(&

41451 4252

i
Q]

MEF423D

Diagnostic Procedure 23 (Cont’d)

INSPECTION START

Al v

CHECK POWER SUPPLY. NG= Check the fotlowing.
1) Disconnect camshaft positicn sensor e Harness connectors
harness connector. D, (B
2) Turn ignition switch “"ON’'. ¢ Harness continuity
3) Check voltage between terminal (b between camshaft posi-
and ground. tion sensor and ECCS
Voltage: Battery voltage relay
If NG, repair harness or
OK connectors.
E ¥
CHECK GROUND CIRCUIT. NG.; Repair harness or con-
1) Turn ignition switch “OFF". nectors.
2) Loosen and retighten ground screws.
3} Check harness continuity between
terminal (@ and engine ground.
Continuity should exist.
“OK
CHECK INPUT SIGNAL CIRCUIT. NG.; Repair harness or con-
@ 1) Reconnect camshaft position neclors.
sensor harness connector.
2) Start engine.
3) Read "CMPS-RPM" signals in
“DATA MONITOR"” mode with
CONSLULT.
rpm: M/T 750 - 50
AT 790150
OR
@ 1) Disconnect ECM harness con-
nector.
2) Check harness continuity
between terminal {t) and
ECM terminals @ , & (1°
signal), terminal (@ and ECM
terminals 4%, 61 {120° sig-
nal).
Continuity should exist.
OK
A
NG

CHECK COMPONENT
{Camshaft position sensor).
Refer to “Electrical Components
Inspection”.

(See page EF & EC-324)

oK

r

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

Troukble is not fixed.

h 4

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

EF & EC-254

L

Replace camshaft posi-
tien sensor.




TROUBLE DIAGNOSES

Diagnostic Procedure 23 (Cont’d)
Perform FINAL CHECK by the following procedure after repair

is compieted.

FINAL CHECK

A 4

1} Erase the diagnostic test mode il
(Self-diagnostic results) memory.
{Refer to EF & EC-201.)

2) Perform test drive.

3) Perform diagnostic test mode 1l
(Self-diagnoslic resulis) again.
(Refer to EF & EC-199.)

NG

OK

h 4

INSPECTION END

EF & EC-255

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

G

A,

Eil

LC

[HA,

L

433



TROUBLE DIAGNOSES

Diagnostic Procedure 24

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

ECM MASS AIR | e I y—
{ECCS FLOW SENSOR ! o !
CONTROL . (

MODULE]

— WL

control {Engine room
» harness) harness)

£ gg %3 ;@
5]
Foey JsG . Joint commector
Refer to last page
ﬁ,J (Faldout page).]
BE [
ﬁ N
1 @ |
14 jg) 1e— w8 ,: T W'/B%@B/MJ
HEE
it
i
| = I B8
, i R/G W
HEk FUSE ANO FUSIBLE
e @ @ LINK BOX-1
i< zs— 8 —=—1 || (Engine
57 27— W —— g

MEF246F

DA
A

sensor harness ~ //{
connector //l' A MEF424D

R

MEF394F

EF & EC-256



TROUBLE DIAGNOSES

Diagnostic Procedure 24 {Cont’d)

INSPECTION START

_ =5 0ISCONNEET
Rl |48
\. S
W2
@) !
MEF723B
B
. DISCONNECT
U=
HS.
=TV i |I ECH I‘?FBONNECTOR”
A€ e
| " -
&)
MEF214F
«MONITOR =%NO FAIL [ ]
MAS AIR/FL SE 148V
| RECORD |
MEF428D

DISEONNECT

e DISCONMECT
a€

[C_Ecn o] connEcToR]

27

(&

J
;

MEF427D

: al
CHECK POWER SLIPPLY. NG} Check the following.
1) Disconnect mass air flow sensor har- e Harness connectors
ness connector. D D A&
2) Turn ignition switch “ON"". e Harness continuoity
3} Check voltage between terminal @ between mass air flow
and ground. sensor and ECCS relay
Voltage: Batlery voltage It NG, repair harness or Sl
connectors.
OK
B i LT
CHECK GROUND CIRCUIT. NG} Repair harness or con-
1} Turn ignition switch “OFF™. nectors.
2} Disconnect ECM harness connecior.
3) Loosen and retighten ground screws.
4) Check harness continuity between
terminal (& and ECM terminal @8, =B
terminal (&) and engine ground. Te
Continuity should exist.
OK Gl
¥
CHECK INPUT SIGNAL CIRCUIT. NG> Repair harness or con- T
1) Reconnect mass air flow sen- nectors. "“*
sor harness connector and
ECM harness connector.
2) Start engine and warm it up AT
sufficiently.
3) Read ""MAS AIR/FL SE" sig-
nal in “DATA MONITOR" EA
mode with CONSULT. -
Voltage: 0.8 - 1.5V
(At idle)
OR RY)
1} Check harness continuity
@ between terminal and
ECM terminal &% . gR
Continuity should exist.
QK
Y NG ST]
CHECK COMPONENT »! Replace mass air flow
(Mass air flow sensor). sensor,
Refer to “Electrical Components BE
Inspection”. wr
(See page EF & EC-324.)
| oK HA
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 con-
necter. Recennect ECM harness con-
nector and retest.
EF & EC-257 435



TROUBLE DIAGNOSES

Diagnostic Procedure 24 (Cont'd)

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

FINAL CHECK
r
1) Erase the diagnostic test mode i NG | Recheck ECM pin termi-
{Self-diagnostic results) memory. | nals for damage or the
{Refer to EF & EC-201.) connection of ECM har-
2} Perform test drive. ness connector.

3) Perform diagnostic test mode |
{Self-diagnostic results) again.
{Refer to EF & EC-199.)

OK

Y

INSPECTION END

EF & EC-258 436



TROUBLE DIAGNOSES

Diagnostic Procedure 25

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

i
Gl
Fors
e s
) TEMPERATURE R
SENSOR R,

(=]

B PR

268 | 28 (Engine control harness)
28— Y

i ga] Y- eow ; (1

AT
FA

MEF247F

Harness layout

~ /o
Accelerator cable

" Engine coolant —;
~" temperature sensor

’ . harness connector -;Q?
MEF413D Yy PaNEAY

MEF385F HA

=

EF & EC-259 437



TROUBLE DIAGNOSES

[ VESODE |

#MONITOR % NO FAIL

COOLAN TEMP/S 95°C

]

I RECORD

Diagnostic Procedure 25 (Cont’d)

INSPECTION START

4

CHECK POWER SUPPLY.

1) Start engine and warm it up

sufficiently.

- 2) Select "COOLAN TEMP/S"
signal in "DATA MONITOR"”
mode with CONSULT.

3) Stop engine.

4) When restarting engine make
sure that CONSULT indicates
“COOLAN TEMP/S" is 50°C
{122°F) or more.

MEF429%)
.
‘T?-'.I DISCONNECT
15
(v]
D
MEF623A
IE s : DISCONNECT
o]
GO ml 1 s
[&]
MEF624A

OR

1) Disconnect engine coolant
temperature sensor harness
connector.

2} Turn ignition switch "ON"".

3) Check voltage between termi-
nal (& and ground.
Vollage: Approximately 5V

OK

y

NG

Check the following.

e Harness continuity
between ECM and
engine coolant temper-
ature sensor.

It NG, repair harness or

connectors.

CHECK GROUND GIRGUIT. NG | Check the foliowing.
1) Turn ignition switch “OFF". | @ Harness continuity
2) Check harness continuity between between ECM and
terminal and engine ground. engine coolant temper-
Continuity should exist. ature sensor.
If NG, ir harness or
oK repair ha
connectors.
Y
NG

CHECK COMPONENT

{Engine coolant temperature senscr).
Refer to “Electrical Components
Inspection™.

{See page EF & EC-325)

hd

OK

Y

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

) 4

Trouble is nof fixed.

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

EF & EC-260

Replace engine coolant
temperature sensor.

438



TROUBLE DIAGNOSES

Diagnostic Procedure 25 (Cont’d)

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

FINAL CHECK

¥

1) Erase the diagnostic test mode I NG | Recheck ECM pin termi- I
(Self-diagnostic results) memory. nals for damage or the
(Refer to EF & EC-201.) cennection of ECM har-

2) Perlorm test drive. ness connector. S

3) Perform diagnostic test mode |l
{Self-diagnostic results) again.
{Refer to CF & EC-199)) LG

OK

¥

h 4

INSPECTION END

M

AT

F&

R,

BR

ST

EL

DX

EF & EC-261 439



TROUBLE DIAGNOSES

Diagnostic Procedure 26

VEHICLE SPEED SENSOR (Diagnostic trouble code No. 14) @( {MALFUNCTION INDICATOR

- EUSE BLOCK
IGNITION SWITCH (Refer to ~POWER
ON or S5TART SUPPLY ROUTING# COMBINATION METER
in EL zection.!
15 16
— Foo9
VEHICLE ‘ —
gEEE%R — 25 sPEED- °17
—1 QMETER ola
|—
oA}
—1
ﬁ? = B (RO
& ED —
:. . SRaCEss)
u ©
| @D g 23
=5
=) [ :
I
(Engine s i n
A caontrol harness)
. harness) SMJ
[Refer 1o last page
(Foldout pags).]
: 5% fe )
53] 53 - G DR L1 G/OR
G a1 5 —_—
8 Lig 8 (Instrument
L] @ - @ harness)

ECM ( :: )
{ECCS
CONTROL
MODULE}

B

BOOY GROUNO

MEF248F

Harness layout

S Instrument harness
" connector

SEC088B

Located on fransmigsion

Y\_\;’ehicle speed

7 SeNsor EJ

)\a}ji\)

- =20
1l

T\ T

Vehicle speed sensor
harness connector
3 5

N

EF & EC-262

440



TROUBLE DIAGNOSES

[ VE30DE ]

M VEHICLE SPEED SEN CKT W
AFTER TOUCH START,
DRIVE VEMICLE
AT 10 kmn/h (6 mph) OR
MORE WITHIN 15 sec.
[ ~nexd [ START ]
MEF430D
#MONITOR «NO FAIL [ ]
VHCL SPEED SE Omph
I RECORD ]
MEF431D

Y B ? LISCONNECT
A€ 4€E)

[C_Ec_[plconnector]| (3[BT Hﬂl

53

[Q]

&

Diagnostic Procedure 26 (Cont’d)

INSPECTION START

Y

CHECK SPEEDOMETER FUNCTION. NG} Check vehicle speed sen-
Make sure that speedometer functions sor and its circuit.
properly. (Refer to EL section.)
OK
Y
NG

CHECK INPUT SIGNAL CIRCUIT.
1) Perform “VEHICLE SPEED
SEN CKT"' in "FUNCTION

TEST" mode with CONSULT.

OR

1) Read '""VHCL SPEED SE" sig-
nal in "DATA MONITOR"
mode with CONSULT.

CONSULT value should be the

same as the speedomeler indi-

cation.

OR

1} Turn ignition swilch “OQFF'".

2) Disconnect ECM harness con-
nector and combination meter
harness connector.

3} Check harness continuity
between ECM terminal 63
and terminal ().

Continuity should exisl.

®

OK

A 4

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

Trouble is nof fixed.
r

MEF432D

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

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

Start engine.

h 4

A 4

Check the following.

e Harness connectors
@D , HD

® Harness connectors
w2, (I

@ Harness continuity
between ECM and com-
bination meter

If NG, repair harness or

connectors.

Perform diagnostic test mode [l {Self-
diagnostic results).
(Refer to EF & EC-199))

NG

Y

oK

L 4

INSPECTION END

EF & EC-263

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

Gy
=5

R

EN

LG

[l
il

T

L
pe !

-

il
o

I

1c1 8

Hga

ag)
=8

ar|

A

a41



TROUBLE DIAGNOSES

Diagnostic Procedure 27
IGNITION SIGNAL (Diagnostic trouble code No. 21)

ECM

{ECCS
CONTROL
MOBGULE)

mashiall

[ e e
fral=]

ER AN
(BT T X1

EEEREEEETE
LT T EEE

[o

HEEEEE NIRRT

POWER TRANSISTOR UNIT

{Main herness]

woH
%

S M.
[Refer ta lzst page

(Foldout page) . ]

RESISTOR
1€ : Joint connector
[Refer to !ast page
(Foldout pagel. )
JsC—4 JA0=3 ~C-5
51 i

CHECK
sv —(On CONNECTOR

(rm timig fighth

H - R R
ey ENGRE g sz |
77
harness) @ ‘ FusIBLE 1 B o D
LI " oe
T T }‘I’ T 1 i
I T o 0 4 @
L Fusiale 3
a x
S @@ S e & a8 gy

IGNITION

=~EE g
2l

i@

|| 5 IGNITION SWITCH

: GFETACCION | 5T

|
= 1 el e R Ko} %
3 ] elOi] L
3 SN o) -
A Q -
S [0] @
MEF 249+
Ignition coil
harness connecto

r
-

1V

MEF512B

EF & EC-264
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TROUBLE DIAGNOSES

DSCONMECT ?ﬁ "ﬁ
€ A

52

anD,

Iy

G L%

MEF215F

Diagnostic Procedure 27 (Cont’d)

INSPECTION START

¥

D\SOUNNECT .
-—-——5 3
—

DISCOMECT .

@J

CHECK POWER SUPPLY-I.

1) Disconnect ignition coil harness con-
nectors.

2} Turn ignition switch "ON'"",

3} Check voliage between terminal (&)
and ground.
Voltage: Bafltery voltage

OK

NG

Y

Go to "CHECK GROUND
CIRCUIT” on next page.

CHECK PCWER SUPPLY-II.

1} Turn ignition switch “OFF".

2) Disconnect igniticn coil relay.

3) Check harness continuity between
terminal () and terminal & .

NG

Y

MEF216F
msccwuacw
Ill \,
l\
. 3 ———
HRE
Eb B O 1
MEFZ17F

Check the following.

# Harness connectors
@ @D

« Harness continuity
between ignition coil

DISCONNECT . DISGCNNECT .
h
ol CONNECTOH]I [%

16

|| ECM

[Q]

MEF218F

Continuity should exist. and ignition coil relay
oK It NG, repair harness or
connectors.
L A
CHECK POWER SUPPLY-III. NG | Check the following.
1) Turn ignition switch “ON"". "| e Joint connector-3
2) Check voltage between terminals « Joint connector-5
(@, (3 and ground. e “BR" fusible link
Voltage: Battery volitage e Harness continuity
OK between |gn|t'|c?n coil
relay and ignition
switch
e Harness continuity
between ignition coil
relay and battery
If NG, repair harness or
connectors.
(D]
¥
NG

CHECK CUTPUT SIGNAL CIRCUIT-I.

1) Turn ignition switch “QFF".

2) Disconnect ECM harness cocnnector.

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

Ad

0] 4

®

EF & EC-265

Check the following.

# Harness connectors
>, E

e Joint connector-4

® Harness continuity
between ECM -and igni-
tion coil relay

If NG, repair harness or

connectors.

Gl

Al

=,

243
=

R¥

£l

10X

443



TROUBLE DIAGNOSES

DISCONNECT .

Cb

Diagnostic Procedure 27 (Cont’d).

®

!

CHECK COMPONENT

(Ignition coil relay).

Refer 0 “'Electrical Components
Inspection'.

{See page EF & EC-331))

NG

lOK

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

MEF219F
F‘ DISCONNECT .
e ]
(dlefiflglhfi]j>
ME=F220F

lTroubIe is not fixed.

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

Y

Replace ignition coil
relay.

DISCONRECT

CeTImnole ffEE )

DISCONNEGT

)

CHECK GROUND GIRCUIT.

1) Turn ignition switch "OFF’".

2) Check harness continuity

between terminal @ and

engine ground.

Continuity should exist.

3) Disconnect power transistor unit har-

ness connector.

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

Continuity should exist.

NG

)
TS.

[Q]

4
&)

(M : No.4 cylinder
(@ : No.5 cylinder

: No.8 cylinder
® Y MEF221F

H DISGONNECT . “ DISCOMNEST .

(&): No.1 cylinder
{I3: No.2 cylinder
{™: No.3 cylinder

“ ECM |O[c0NNE(;10n]|
12 3 11 12 12

H

—.

MEF222F

lOK

¥

Repair harness or con-
nectors.

CHECK QUTPUT SIGNAL CIRCUIT-II.
1) Check harness continuity
between ferminals (0, (D, @,
), (@, (M and terminal ().
Continuily should exist.
2) Disconnect ECM harness connector.
3) Check harness continuity
between following terminals.
@®-®» @-@
@-0 @ @
@-® -

Continuity should exist.

NG

iox

Y

Repair harness or con-
nectors.

CHECK COMPONENTS

(Igniticn coil and power iransistor).
Refer to “Electrical Gomponents
Inspection”.

{See pages EF & EG-325 and 326.)

NG

Y

¢or<

Disconnect and recaonnect harness con-
nectors in the circuii, and retest.

lTrouble is not fixed.

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

EF & EC-266

Replace maHunctioning
component(s).




TROUBLE DIAGNOSES

Diagnostic Procedure 27 (Cont'd)

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

FINAL CHECK

r

1) Erase the diagnostic test mode il NG Recheck ECM pin termi-

(Self-diagnostic results) memory. nals for damage or the 1A
(Refer to EF & EC-201.) connection of ECM har-
2) Perform test drive. ness connector. -
3) Perform diagnostic test mode 1l [
{Seli-diagnostic results) again.
(Refer to EF & EC-199.)

\ 4

OK

h 4

INSPECTION END

Diagnostic Procedure 28

FE
ECM (ECCS CONTROL MODULE) (Diagnostic trouble
code No. 31) |z.; (MALFUNCTION INDICATOR LAMP
ITEM) L
INSPECTION START o
RN
¥
1) Turn ignition switch “ON"". Yes,__ Replace ECM. AT

2} Erase the diagnostic test mode Il
(Self-diagnostic results) memory.
{Refer to EF & EC-201.) B

3) Pertorm diagnostic test mode 1l (Self-
diagnostic results) again.

(Refer to EF & EC-199.) B

4) Does ECM display Diagnostic trouble -
code No. 31 again?

= Rey

No =h

Y

INSPECTION END

EF & EC-267 445



TROUBLE DIAGNOSES

Diagnostic Procedure 29

EGR FUNCTION (Diagnostic trouble code No. 32) 173 (MALFUNCTION INDICATOR LAMP
ITEM)

- IGNITION SWITCH
ggngO\D ON or START

ECM VALVE

(ESCS
EOCS oL FUSE BLOCK
3 Refer to “POWER
MODULE} SUPELY ROUTING”
in EL section.)
_ﬁ? m E ue

GDP 2 %

Lo
)
>

£-B

(Engine contral harness) Ma‘n harness)

MEF250F

Harness layout

X\\\\ o

ok
ECM harness connector -

EGRG-solenaid valve
harness connector

California models [ v ) )

MEF207F

EF & EC-268



TROUBLE DIAGNOSES

|?.?f\\ ‘?rl\r:take manifold

=2/ collector ——
T

kN

EN
s,

il i

B

A

&3

Vacuum hose connected%

e/

AW

MEF223F|

[_Ecm__|of comnEcTer]
102

[V]

CONNECT

€

HS.

@-‘@ 5o
@@ Y

MEF4350

o
Crack

Clogging

T
R Improper connection

SEF816F

% DISCONNELT

D

i
- '

o

Diagnostic Procedure 29 (Cont’d)

INSPECTION START

h 4

MEFA4524A

CHECK VAGUUM SOURCE TO EGR OK | CHECK COMPONENTS

VALVE. "] (EGR valve, EGRC-BPT

1) Start engine and warm it up suffi- valve and EGR tempera-
ciently. ture sensor).

2) Perform diagnostic test mode 1l {Self- Reter to “Electrical Com-
diagnostic results). ponents tnspection”.
Make sure that diagnostic trouble (See page EF & EC-326.)
cade No. 12 is not displayed. NG

3) Disconnect vacuum hose to EGR
valve.

4) Make sure that vacuum exists under
the following conditions. v
Al idle: Replace malfunctioning

Vacuum should not exist. component(s).
Engine is racing:
Vacuum should exist.
NG
B ,

CHECK CONTROL FUNCTION. OK‘ CHECK VACUUM HOSE.

1} Check voltage between ECM terminal - 1) Check vacuum hose
and ground under the following for clogging, cracks
conditions. and proper connection.
Voltage:

Atidle
Approximately 0V
Engine speed is 2,000 rpm
Battery voltage
NG
D]
v

CHEGK POWER SUPPLY. NG | Check the following.

1) Stop engine. | @ Harness connectors

2) Disconnect EGRC-solenoid valve har- 3y |, WD
ness connector. e 10A fuse

3) Turr ignition switch “ON"".

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

lOK

®

EF & EC-269

® Harness continuity
between EGRC-sole-
noid valve and fuse

If NG, repair harness or

connectors.

447
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TROUBLE DIAGNOSES

DISCONNECT

“e

I

- GISCONNELT
ey I
€

ECM__ || CoNNECTOR]|

102

Q]

&

MEF438D

B EGRC souv circum @

DOES THE SOLENDID
VALVE MAKE
AN OPERATING SOUND
EVERY 3 SECGNDS ?
[ next ) NO || YES |

MEFA4A37D

W ACTIVETEST B [

eGrC soLvy ON

=== MONITOR ===
CMPS+RPM {POS) Orpm

MEF224F

Diagnostic Procedure 29 (Cont’d)

®

CHECK OUTPUT SIGNAL CIRCUIT.

1) Turn ignition switch "QFF".

2) Disconnect ECM harness connector.

3} Check harness continuity between
ECM terminal (102) and terminal @.
Conlinuity should exist

NG

Repair harness or con-

OK

¥

nectors.

CHECK COMPONENT
{(EGRC-sclencid valve).
1) Reconnect EGRC-solenoid
valve harness connector and
ECM harness connector.
2) Turn ignition switch "ON"".
3) Perform “EGRC SOL/V
CIRCUIT” in "FUNCTION
TEST" mode with CONSULT.
OR

NG

Replace EGRC-sclenoid

3) Turn EGRC-salencid valve
“ON’" and “OFF" in "ACTIVE
TEST” mode with CONSULT
and check operating sound.
OR

.ﬁl Refer to "Electrical Components
A&/ Inspection".
(See page EF & EC-326.}

OK

h 4

Check resistance of EGR temperalure

sensor.
(See page EF & EC-327.)

OK

h

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

Trouble is not fixed.

4

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

EF & EC-270

valve.




TROUBLE DIAGNOSES

Diagnostic Procedure 29 (Cont'd)

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

ROAD TEST

Test condition

Drive vehicle under the following conditions
with a suitable shift position. FINAL CHECK
{1} Engine speed: @[
2,100+300 rpm
{2} Intake manifold vacuum: il
M/T: —23.3+4.7 kPa o
{~175:35 mmHg, —6.89+ 1.38 inHg} Erase the diagnostic test mode Il (Self- Tl &
A/T: —26.0:7.3 kPa diagnostic resulis) memory.
{—195+55 mmHg, ~7.68+2.17 inHg) (Refer to EF & EC-201.)
Driving mode El
Vebhicle
driving A4 LG
Perform test drive under the following
conditions.

1) Warm up engine sufficiently.
2) Use test driving modes indicated in

Idling {

Ay Test figure - .
@ condition FE
Ignition (6 B: 11 seconds
switch: @ or morf
OFF Time Comes on. CL
A iy
Until green and red LEDs go off. Make sure that malfunction indicator .t Recheck ECM pin termi-
lamp does not come on during test | nals for damage or the
p 9
(i) Start engine and warm it up sufficiently. drive. connection of ECM har- AT
(@ Turn off ignition switch and keep it off
unti! green and red LEDs go off. Does nol come on. ness connector.

(3 Start engine and make sure that air -
conditioner switch and rear defogger are 4 &
turned "OFF™ during driving test. INSPECTION END.

@) Keep engine running for at least 3 minutes.

(& Shift to suitable gear position and drive in

"Test condition” for at least 11 seconds. i
(& Decrease engine speed to less than
1,800 rpm.
(7) Repeat steps (5} through () at least 1 time. &
MEF440DA RA
CHECK .
BF
MALFUNCTION INDICATOR LAMP
MEF439D) ' HIA
EL
DX
EF & EC-271 449



TROUBLE DIAGNOSES

Diagnostic Procedure 30

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

HEATED IGNITION SWITCH
gé;ggg ON or START

FUSE BLOCK
(Refer to #POWER
SUPPLY ROUTING~
in EL section.)
Jwd A1B)

5° up
o ; '
m
=]|[= 5
(Engine
control Main
harness) harness)
T
ECM é E
(ECCS I X
CONTROL = =
MODULE; (Fa)
ENGINE
GROUND MEF251F
Harness layout
Under floor

N
\ ,/\
Heated/{fyge@ ;

{_sensor harness/
i

<

Z N
MEF446DA

)
CM harness connector

Engine ground \\ \
R

MEF324F

EF & EC-272 450



TROUBLE DIAGNOSES

TISCONMELT

4 €

<

@
@

SEF560J

NISCONNECT

alb[e)

G

b

Diagnostic Procedure 30 (Cont’d)

INSPECTION START

MEF79¢B
= DISCONNELT = DISCDOMNECT
A% if:
A e [
e [joowector]  @felo
29
(%]
MEF447D

Gl
r

CHECK POWER SUPPLY. NG | Check the following.

1) Disconnect heated oxygen sensor | » Harness connectors WA
harness connector. ' @D, D

2) Turn ignition switch "ON"", » 10A fuse

3) Check voltage between terminal (&) e Harness continuity E
and ground. between heated oxygen
Voltage: Battery voltage senser and fuse

o If NG, repair harness or LE
connectors.
B y

CHECK GROUND CIRCUIT. NG | Repair harness or con-

1} Turn ignition switch “"OFF™. "| nectors. FE

2) Loosen and retighten ground screws.

3) Check harness continuity between
terminal (8 and engine ground. cL
Continuity should exist.

OK T
Y
NG ; AT

CHECK iNPUT SIGNAL CIRCUIT. .| Repair harness or con- &

1) Disconnect ECM harness connector. "| nectors.

2) Check harness conlinuity between .
ECM terminal @) and terminal (). FA
Continuily should exist.

oK RA
Y

CHECK COMPONENT NGL Replace heated oxygen

{Heated oxygen sensor heater). | sensor. Bl

Refer to “Electrical Components

Inspection™. N

{See page EF & EG-327.) ST

lOK
®
Tl
EL
DX
EF & EC-273 451



TROUBLE DIAGNOSES

MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM

AND HOLD THEN [OUCH
START
1800 2000

2200 &ﬂ

[~ J[ START

y

SEF115L

Diagnostic Procedure 30 {Cont’d)

®

% MONITOR #NO FAIL []

CMPS-RPM{POS)  2000rpm
M/R F/C MNT LEAN

[ RECORD ]

MEF225F]

CHECK COMPONENT

{Heated oxygen sensor).

1) Reconnect heated oxygen sensor
harness connector and ECM harness
connector.

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

3) Perform “"MIXTURE RATIO

mode with CONSULT.

OR
3} Make sure that “M/R F/C

MNT" in “DATA MONITOR™
mode indicates ""RICH"” and
"LEAN" periodically more
than 5 times during 10 sec-
onds at 2,000 rpm.

OR

TEST in "FUNCTION TEST"

Malfunction
indicator lamp

RED LED

MEF377DA

@ 3) Make sure that the red LED
on the ECM or the malfunction

indicator lamp on the instru-
ment panel goes on and off
periedically more than 5 times
during 10 seconds at 2,000
rpre in Diagnostic Test Mode
Il (Heated oxygen sensor
maonitor).

OK

A

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

Y

Trouble is not fixed.

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

EF & EC-274

NG

Replace heated oxygen
sensor.

452



TROUBLE DIAGNOSES

[ VEODE |

MIXTURE RAT!C TEST

ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START

1800 2000

ZEOOEIJ

START

ﬁ

[ nexi ||

SEF115L

Diagnostic Procedure 30 (Cont’d)

Pertorm FINAL CHECK by the following procedure aft

is completed.

FINAL CHECK

Y

Erase the diagnostic test mode I (Seli-
diagnostic results) memory.
{Refer to EF & EC-201.))

#MONITCR %NC FaIl. []

CMPS-RPFM{POS)  2000rpm
M/R F/C MNT LEAN

RECORD ]

MEF225F

Y

Parform test drive under the following
conditions.
1) Start engine and warm it up suffi-
ciently.
2) Perfarm “"MIXTURE RATIO
TEST” in “"FUNCTION TEST"
mode with CONSULT.
CR

-

CHECK™
~

7, ~
// [N\

Malfunction

RED LED Indicator lamp

MEF377DA

2) Make sure that “M/R F/C
MNT" in “DATA MONITOR"
mode indicates “RICH" and
"LEAN" periodically more
than 5 times during 10 sec-
onds at 2,000 rpm.

CR

g

2) Make sure that the red LED
on the ECM or the maHunction
indicator lamp on the instru-
ment panel goes on and off
periodically more than 5 times
during 10 seconds at 2,000
rpm in Diagnostic Test Mode
f (Heated oxygen sensor
monitor).

=

b4

Perform diagnostic test mode |l (Self-
diagnostic results) again.
(Refer to EF & EC-199.)

NG

OK

¥

INSPECTION END

EF & EC-275

Y

Recheck ECM pin fermi-
nals for damage or the

cannection of ECM har-
ness connector.

er repair

Gl

B A

=
Epriat

RA

BR

453



TROUBLE DIAGNOSES

Diagnostic Procedure 31
KNOCK SENSOR (Diagnostic trouble code No. 34)

KNGCK
SENSOR

(Sub-
harness)

MEF252F

Harness layout

!
/
‘If
Py 1‘ I
j \,-‘ ‘. sub-harness —__ L
\\\\\ g, \ g// =0 connector i _ C‘j/_
ECM harness conhector Power transistor / T
MEF413D ! ' A MEF387F
Engine ground \\ %
o N
@ (e
f%@@%l EHSNEN
~ 1 o N
E=— o
MEF394F

EF & EC-276



TROUBLE DIAGNOSES

(&

2

3

éf)

I}ISBBNNECT ISCONNECT

\_Ecn 'ﬁcunnscmﬂ

Diagnostic Procedure 31 (Cont’d)

INSPECTION START

.

MEF4530D

CHECK INPUT SIGNAL CIRCUIT.

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

2) Check harness continuity between
terminal (0 and ECM terminal €3 .
Continuity should exist.

NG

OK
y

Loosen and retighien ground screws.

Y

Repair harness or con-
neciors.

CHECK COMPONENT
(Knock sensor).
Refer to “'Electrical Components

NG

Y

Replace knock sensor.

@

A&

EM

LG

|E“r_

IFlE,
Inspection”
{See page EF & EC-330.)
oK ol
Y
Disconnect and reconnect harness con- W
neclors in the circuit, and relest. ol
Trouble is fixed.
T AT
Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect FGM harness con- =
nector and retest.
RE
Perform FINAL CHECK by the following procedure after repair
is completed. BR
FINAL CHECK
§T
\ 4
1) Erase the diagnostic test mode |l NG_‘ Recheck ECM pin termi- _
(Self-diagnostic results) memory. "] nals for damage or the BIF
(Refer to EF & EC-201.) connection of ECM har-
2} Perform test drive. ness connector.
3) Perform diagnostic test mode |l &
(Seif-diagnostic resulis) again.
{Refer to EF & EC-199)
EL
OK
b
INSPECTION END IoX
EF & EC-277 455



TROUBLE DIAGNOSES

Diagnostic Procedure 32

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35) H—g\*E‘?\'f (MALFUNCTION
INDICATOR LAMP ITEM)

ECM

(ECCS EGR
CONTROL TEMPERATURE
MODULEY - (F5¢ SENSOR

A
PEdAlB

[
{Engine control harness)
30— AW o
39 ; I5— W -

BS

P
e AR

1]
-

1
=
]

SEF465N

AN = Non Calil‘omla models o
PR\ AN
; N

f [y ‘ f
/ \ P Pt
L EGH temperature
] / @ 2, sensor
p
v z EGH 1emperalure sensor :\
T R 9 ‘ harness connector By,
\\ o Ay /
o o 5

-\wuﬂpv //j

ECM harness conneclor ' /L
MEF4730 \ MEF454DA

Cal ods O \)1 X ﬁ
- || ,)0\
“]l Q»

EGR temperature %
sensor harness connector

MEF208F

EGH valve

EF & EC-278 456



TROUBLE DIAGNOSES

[ VE30DE |

Diagnostic Procedure 32 (Cont’d)

INSPECTION START

Y

CHECK POWER SUPPLY.
1) Start engine and warm it up suffi-
ciently.
2) Read "EGR TEMP SEN" sig-
nal in "DATA MONITOR"”
mode with CONSULT.
Voltage: Less than 4.5V

NG

, Repair harness or con-

OR

2) Stop engine.

3) Disconnect EGR temperature
sensor harness cannector.

4) Turn ignition switch “ON".

5) Check voltage between termi-
nal @ and ground.
Voliage: Less than 4.5V

®

A
g YCMONTOR Y NO FAIL []
EGR TEMP SEN 28V
l RECORD |
SEF833K
MECONMECT
<> M
&) '
| © ©
N
- SEF567)
E — DISCONNECT ! e
@ M€ @
[Q]
. SEF568.J

OK

4

nectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “"OFF".

2) Check harness continuity between
terminal (0 and engine ground.
Confinuity should exisl.

NG

Y

OK
h 4

Repair harness or con-
nectors.

CHECK COMPONENT

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

(See page EF & EC-327.)

NG

Y

oK

¥

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

r

Trouble is not fixed.

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

EF & EC-279

Replace EGR tempera-
ture sensor.

457
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TROUBLE DIAGNOSES

Diagnostic Procedure 32 (Cont’'d)

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

FINAL GHECK

|

Erase the diagnostic test mode Il (Self-
diagnostic results) memory.
(Refer to EF & EC-201.)

¥
1) Start engine and warm it up suffi-

ciently.
2} Perform test drive for more than 15

minutes.

¥
Perform diagnostic test mode 11 (Selt- | NG | Recheck ECM pin termi-
diagnostic results) again. "| nals for damage or the
(Refer to EF & EC-199) connecticn of EGM har-
OK ness connector.

Y
INSPECTION END

EF & EC-280 458



TROUBLE DIAGNOSES

Diagnostic Procedure 33

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

3T
AL
=
% :%i -
EF &
@]|[=
=
/ R
G e (Engine control hamess)
I I S :‘ -
L8—DRAL
Ll
sxf T
2 % - anar _~RAEE |
55 AT
ECM F5¢ :
(ECC‘?I'RO § §
CON L
MODULE) ) @ .
SR o
SENEeR MEF253F

Harness layout

Non-California models
N

% ( | ST
S
VP rﬁéﬂ%\w BE

‘ Thlf;tle posifion :,‘) /

/ sensor harness 2
connector X MEF4550A HA

MEF413D

California models ~ . ™" Engine ground \
Throttle position
) \/i\f sensar harngf's ) \ % \\ % E&

WA G
) M\f@@i\u“

E=SeE

MEF208F MEF304F

EF & EC-281 459




TROUBLE DIAGNOSES

HELONNECT

(aiblc 15

MEF7378

Diagnostic Procedure 33 (Cont’d)

INSPECTIGN START

v

CHECK POWER SUPPLY.

1) Disconnect throttle position sensor
harness connector.

2) Turn ignition switch “ON".

3) Check voltage between terminal (&)
and ground.
Voltage: Approximately 5V

NG

OK

E y

Y

Repair harness or con-
nectors.

= MSEONNECT
(=5

s

& |

MEF738B

N THROTTLE POS! SEN CKT

DEPRESS

THROTTLE FULLY
THEN
TOUCH START

7 —
| nexa ][ START |

MEF456D

B 1HRTL POS SEN ADJ I []
**** ADJ MONITOR ****
THRTL POS SEN  0.50V
=== MONITOR ===

CMPS«RPM {POS) Orpm
CLOSED TH/PCS CN

MEF225F

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

OK

y

Y

Repair harness or con-
nectors.

’-CHECK INPUT SIGNAL CIRCUIT.
= 1) Reconnect throttle position
= sensor harness connector,
2) Turn ignition switch “ON’".
3) Perform “THROTTLE POS!
SEN CKT" in “FUNCTION
TEST mode with CONSULT.
OR

NG

¥

3) Read “THRTL POS SEN" sig-
nal in "“WORK SUPPORT™
mode with CONSULT.
Throttle valve fully closed:

0.4 - 0.5V
Throtlle valve fully open:
Approx. 4.0V
CR

1) Disconnect ECM harness con-
nector.

2) Check harness continuity
between ECM terminal @8
and terminal ().

Continuity should exlst.

®

lOK

Repair harness or con-
nectors.,

CHECK COMPONENT

(Throttle position sensor).

Refer to “Eleclrical Components
Inspection’".

(See page EF & EC-327.)

NG

lOK

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

DESGONNECT
L) D
HS. 18.

O!SCONNECT

M

e ———
ECH__|O] GONNECTOR);

[ 1
(alblo)

38

&

MEF458D;

lTroubIe is not fixed.

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

EF & EC-282

Replace throttle position
SEensor.

460



TROUBLE DIAGNOSES

Diagnostic Procedure 33 (Cont’'d)

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

FINAL CHECK

) 4

1} Erase the diagnostic test mode |l NG Recheck ECM pin termi-
{Self-diagnostic results} memory. nais for damage or the
(Refer to EF & E£EC-201.) connection of ECM har-

2) Perform test drive. ness connecfor.

3} Perform diagnostic test mode i
(Self-diagnoestic results) again.
(Refer o EF & EC-199.}

\d
=
I

OK
A d

INSPECTION END

BiF

HJ‘FA\\

04

EF & EC-283 461



TROUBLE DIAGNOSES

Wet with fuel?

SEF832F|

Diagnostic Procedure 34

INJECTOR LEAK (Diagnostic trouble code No. 45)
@ (MALFUNCTION INDICATOR LAMP ITEM)

INSPECTION START

!

Start engine and warm it up suf-

ficiently.

Make sure engine runs smoothly
at idle after warming.

Runs smoothly.

Does not run
smoaothly.

4

Set the diagnostic test mode
selector of ECM to Diagnostic

Test Mode Il

|
v

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

Y

Check if the red LED on ECM
stays off for 10 seconds with
engine at idle speed.

V

Stays off.  Does not
4 stay off.

¥

Set diagnosis to Diagnostic Test
Mode il and check that red LED
on ECM blinks with engine at
2,000 rpm under no-load.

Does not blink. Blinks.

¥

Check mixture ratio
feedback sysftem.
{See page EF &
EC-182))

Check idle CC%.
(See page EF &
EC-182.)

INSPECTION END

Remove all spark plugs from
cylinder head. is any plug wet

Yes

Replace injector which supply
cylinders having wet spark

plugs.

with fuel?
iNo

Remove injector assembly.
(See page EF & EC-334)

Keep fue! hose and all injectors
connected to injector gallery.

L 4

Drips

Turn ignition switch “ON"".
Make sure fuel does not drip
from injector.

Replace the injectors from which
fuel is dripping.

l Dees not drip.

Go to FINAL CHECK.

EF & EC-284

462



TROUBLE DIAGNOSES
Diagnostic Procedure 34 (Cont’d)

2 W AcTiveE TEST B[] Perform FINAL CHECK by the following procedure after repair
SELF-LEARN 100% is completed.
CONTROL FINAL CHECK
— = = MONITOR = = = Gl
CMPS-RPM (PQS) 787rpm v
COOLAN TEMP/S 95°C - ]
O, SEN 00V Erase the diagnostic tesi mode Il (Self- BA
A/F ALPHA 98, diagnostic results) memory. Make sure A
Diagnostic trouble code No. 55 is dis-
[ CLEAR J played in Diagnostic Test Mode |l i
MEF628F ER
Refer to EF & EC-201.
C
C ROAD TEST ~
B LG
Test conditions 4
Drive vehicle under the following conditions Clear the self-learning data using the

with suitable gear position. )
(1} Engine speed: following procedure:

M/T : 2,600 + 600 rpm 1) Start engine and warm it up suffi-
A/T 1 2,500 700 rpm

(2) Intake manifold vacuum: ciently. o
(—225=175 mmHg, —8.86:6.89 inHg) CONT" in “"ACTIVE TEST"
AT 1 —45.3:8.0kPa mode.

—340:60 Hg, —13.39+2.36 inHg) .
( mmee 3) Clear the self-leaning control CIL

Driving mode coefficient by touching

(A} 13 minutes

(B): 15 minutes “CLEAR".
at idle speed OR T
: ZtT;';’tes .ﬁj" 2) Disconnect mass air flow sen-
Test condition 5 sor connector, and restart and
conditions — ————————— : 2 minutes run engine for at least 30 sec- AT
. at idle speed onds at 2,000 rpm.
e — 3) Stop engire and reconnect
ngine p 1@ @ i - =
running [ F mass air flow senser connsc e
tor.
Ignition | | .. 4) Make sure Diagnoslic trouble
switch: L2114 P ; =R
' - code No. 12 is displayed in RUR
OFF Time Di tic Test Mode I
iagnostic Test Mode I
Until red LED goes off. 9 . .
5) Erase the diagnostic test 9%
. . i
@ Start engine and warm it up sufficiently. mode Il (Self-diagnostic e
@ Turn off ignition switch and keep it off results} memory. Make sure
until red LED goes off, ; ;
i i No.
(&) Start engine and keep it running for 13 D ag_’”OSt c tr?ubl.e COde. 0. 55 8T
minutes. is displayed in Diagnostic =
@) Turn off ignition switch and keep it off Test Mode (.
untif red LED goes off.
(5) Repeat steps @ through @): total EB
3 times.
(&) Start engine and keep it at idle for at L4
least 15 minutes. . .
If engine stalls or ignition is turned off Perfo.r.m test drive under the following H A
under 13 minutes after starting engine, conditions:
return to step @. If over 13 minutes, 1) Warm up engine sufficiently.
restart step (). . - .
(@ Shift to suitable gear position and drive 2) L.Jse test driving modes indicated in EL
in "“Test condition™ for at least 5 figure . -
minutes.
If following conditions occur during ¢
step (7). return to step @. o
® Engine is raced over 4,000 rpm or ®
hardly accelerated for more than
10 seconds.
@& Engine stalls or ignition is turned
off.

(& Keep engine at idle speed for mare
than 2 minutes.

SEF598N

EF & EC-285 463



TROUBLE DIAGNOSES

[ VESODE ]

CHECK

MALFUNCTION INDICATOR LAMP

MEF480D

Diagnostic Procedure 34 (Cont'd)

®

l

Comes on.

Make sure that malfunction indicator
lamp does not come on during engine

test.

Does not come on.

) 4

INSPECTION END

EF & EC-286

-
L

Recheck ECM pin termi-
nals for damage cr the

connection of ECM har-
ness connector.

464



TROUBLE DIAGNOSES

Diagnostic Procedure 35

INJECTOR CIRCUIT (Diagnostic trouble code No. 51) yge (MALFUNCTION INDICATOR LAMP
ITEM)

INJEGTOR Sub- @

o [ i
(ECCs INJECTAR

CONTROL
MODULE] ne. s | Ny /it

&= |
Ve ws [T e eyl @ @

II; at
AR
0 F i
B L N §=\\ LG
!
| RAE
(Engine |
control
harness 2
= l[= ) o3 FE
%I FUSE AND FUSIBLE e
52 23 LTNK BOX-1 CL
zx
I ‘ FUSE [TIEa] [I15AT)
L WL WL —
(Engine room B
@ @ hagnessl [ﬁ] MﬂT
@ ® [UsieiEoz s a
fi
! AT
L ED
JAC [;o;nt cUhTBCtOF BATTERY @
efer ta ast page _E—@_Eg 5+ =
{Foldout page).] g 1 o8 rf’ﬁ&

MEF254F

Harness layout

B
8T
injector BE
/, harness 4 \/‘
cohnector
Lt N L \ NEI&;F
Fif&
~" Injector sub-_ [~
hamess connector ~ 7
L AL
(DX
g—— -
& T
= Hood ledge RHY
/ L
T 0 \gihs
MEF210F]

EF & EC-287 465



TROUBLE DIAGNOSES

Diagnostic Procedure 35 (Cont'd)

A —
o B F

e &

f
N

MEF227F

E DISCONNECT

€ A § 4

—

|] ECM |O[00NNECTOR” %b
10% C

114 112 110 105 103
| ——

DISCONNECT
=
' W
GoD>: No.1 cylinder  (12>: No.4 cylinder

G3D: No.2 cylinder  (108): No.5 cylinder
(oD: No.3 cylinder (1D: No.6 cylinder

MEF228F

[Q]

INSPECTION START

b4

CHECK POWER SUPPLY. NG | Gheck the following.
1) Disconnect injector sub-harness con- "| @ Harness connectors
nector and injector harness connec- D, 3D
tors. e Joint connector-3
2) Check voltage between terminals (@), ¢ "BR" fusible link
(D) and ground. ® Harness continuity
Voltage: Batlery voltage between battery and
OK injector o
e Harness continuity
between battery and
injector sub-harness
connector
If NG, repair harness or
connectors.
E L 4
CHECK OUTPUT SIGNAL CIRCUIT. NG ' Repair harness or con-
1} Disconnect ECM harness connector. | nectors.
2} Check harness continuity between
ECM terminal and terminal (g},
ECM terminal and terminal (0,
ECM terminal (108 and terminal (&),
ECM terminals (i, (01&, (1 and
terminal (€).
Conlinuity should exist.
OK
¥
CHECK COMPONENT NG | Replace injector.

(Injector).
Refer to “Electrical Components
Inspection”. (See page EF & EC-329.}

0K

Y

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

Trouble is not fixed.

k4

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

EF & EC-288

466



TROUBLE DIAGNOSES

Diagnostic Procedure 35 (Cont’d)
Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

!

=)

1) Erase the diagnostic test mode |l
{Self-diagnostic resulis) memory.
{Refer to EF & EC-201.)

2) Pertorm test drive.

3) Perform diagnostic test mode |}
{Self-diagnostic results) again.
(Reter to EF & EC-199.)

NG

¥

lox

INSPECTION END

EF & EC-289

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connectar,

[l &

EW

R

3] L
‘Dj ni

467



TROUBLE DIAGNOSES

Diagnostic Procedure 36

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

ECM
iECCS
CONTROL
MODULE}

@: A/T models

[Engine control harness)

H PR P A FHHSR P
g M HEETH R @
N
il

AST CONTROL UNIT

MEF255F

Harness layout

A/T control module
Ll

MEF 466D

EF & EC-290 468



TROUBLE DIAGNOSES
Diagnostic Procedure 36 {(Cont'd)

A LISZONNEST
o Me INSPECTION START
A€
lr ECM ldm—sﬁﬂ (“ P
H 14 15 Ea}
v Gl
CHECK INPUT SIGNAL CIRCUIT, NG‘ Repair harness or con-
1) Disconnect ECM harness connector | nectors. .
| and A/T control unit harness connec- LA
@ tor
_J 2) Check harness continuity between .
= MEF241F . . £l
ECM terminal (8 and terminal d0, :

ECM terminal @ and terminal ¢,
ECM terminal @& and terminal 2.
Continuity should exist.

OK

¥

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

Trouble ts not fixed.
A 4
Check ECM pin terminals for damage oL
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest. BT

Perform FINAL CHECK by the following procedure after repair ;7
is completed.

FINAL CHECK =
FA
Y I
Tl
1) Erase the diagnostic test mode Il NG_ Recheck ECM pin termi- R
(Self-diagnostic results) memory. | nals for damage or the
(Refer to EF & EC-201) connection of ECM har- 5E
2) Perform test drive. ness connector. Bl
3) Perform diagnostic test mode 1l
(Seli-diagnostic results) again. &7
(Refer to EF & EC-199.) ®
OK
¥ E\ o
INSPECTION END
fRIA
EL
e

EF & EC-291 469



TROUBLE DIAGNOSES

Diagnostic Procedure 37
CLOSED THROTTLE POSITION SWITCH (Not self-diagnostic item)

(Engine control harness)

ECM
(ECCS
CONTROL
MODULE}
CLOSED
THROTTLE
POSITION
SWITCH MEF2E6F

Harness layoul

e
.,

N \
Mass air

W Sensor

—

\/\flo

day v
2

=/

B

MEF211F

EF & EC-292 470



TROUBLE DIAGNOSES

R CLOSED THROTTLE POSI Al

DEPRESS

THROTTLE FULLY
THEN
TOUCH START

m
START |

MEF469D

|

[ nexT

*MONITOR +# NO FAIL

CMPS-RPM{POS)
CMPS-RPM(REF)
COOLAN TEMP/S
THRTL POS SEN
CLOSED TH/POS

Orom
Orpm
80°C
0.50v
ON

L RECORD

MEF229F
[_ecn ﬁﬁ_comscmnﬂ Cﬁ@

e

—

S W ]

MEF629F
E DISCONNECT
SEF353J
. DISEDNNECT
- Iz d)
lglblch | 48
(&
SEF354)

Diagnostic Procedure 37 (Cont’d)

INSPECTION START

,

’—EHECK OVERALL FUNCTION,
1) Start engine and warm it up suffi-
ciently.
2) Turn ignition switch “"OFF"".
E 3) Disconnect throttie position
sensor harness connector.
4) Turn ignition switch “ON"".
5) Perform "CLOSED THROTTLE
POSI" in “FUNCTION TEST"”
mode with CONSULT.
OR

OK

A d

5) Check “CLOSED TH/POS"
signal in “DATA MONITOR”
mode with CONSULT.

Accelerator pedal is
refeased ... ON
Accelerator pedal is
depressed ... OFF

OR

3) Turn ignition switch "ON''.

4) Check voltage between ECM
terminal &8 and ground under
the following conditions.

Voltage:

Accelerator pedal Is released
Approximately 8 - 10V
Accelerator pedal is
depressed
Approximately 0V

NG

B Y

INSPECTION END

CHECK POWER SUPPLY.

1) Turn ignition switch “OFF".

2) Disconnect closed throttle position
switch harness connector.

3) Turn ignition switch “ON"",

4) Check voltage between terminal ()
and ground,
Voltage: Approximately 8 - 10V

NG

A J

OK

y

Repair harness or con-
nectors.

CHECK GRCUND CIRGUIT.

1) Turn ignition switch “OFF".

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

NG

lOK

k4

Repair harness or con-
nectors.

CHECK COMPONENT

{Closed throttle position switch).
Refer to "Electrical Components
Inspection’'.

(See page EF & EC-327 )

NG

Y

lOK

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

‘LTroubIe is not fixed.

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

EF & EC-293

Replace closed throtile
position switch.

EL

[BX



TROUBLE DIAGNOSES

Diagnostic Procedure 38
START SIGNAL {Not self-diagnostic item)

FUSE BLOCK
Refer to “POWER
SUPPLY ROUTING~
in EL section.}

G/R

G2

2
]

g
=
t
a
1
3
1]
N}
n
SF
SMJ

ACC

ON[ST

Q

[a]

| [mraf

(el
E
(Engine
control
harness)
L3— /W ————————— /W
%
&9

5 | @
1GNITION SwITeH
=JCFE
(ol s
o]
[wH e]
Q
]
()

= BATTERY

S

[Refer to last page

{Foldout page).]

w

J/C @ Joint connector
[Refer to last page
(Foldout page).]

FUSE AND FUSIBLE
LINK BOX-1

FUSE OO5A ) CITEA LS

ST 5/R

[5]2]

.
(Engine room

harness)

Pk
FUSIBLE 4 ® & 4
LINK a .

di-w-r

&

MEF257F

MEF413D

EF

& EC-294

472



TROUBLE DIAGNOSES

[ VESODE |

B START SiGNAL CKTH

1. CLOSE THROTTLE. SHIFT
TO P OR N RANGE

2 TOUCH START AND
START ENGINE
IMMEDIATELY. -

START |

MEF4818

| next |

(]

wMCNITCR +«NO FAIL

OFF
ON
OFF
ON

START SIGNAL
CLOSED TH/POS
AlR COND sIG
NEUT POSH SW

I RECORD ]

MEF472D

[[___eon_[d| connector] iEj
[V]

Diagnostic Procedure 38 (Cont'd)

INSPECTION START

®
A
(ﬁ] &3, 1
MEF473D
E P DISCONNECT =5 DISCOMNNECT
€ €
I__EcH EGONNEGTUR]I ;JLE[_LC_
. Q]
(&)
MEF4740

&l
h 4
CHECK OVERALL FUNCTION. OK_ INSPECTION END
1) Turn ignition switch “"ON"". " ] &
2} Perform “START SIGNAL
CKT" in "FUNCTION TEST"
mode with CONSULT. =&
OR
2) Check "START SiGNAL’ in
“DATA MONITOR" mode with LG
CONSULT.
IGN "ON" OFF
IGN “START" ON
OR
@ 1) Turn ignition switch to Fie
“START".
2) Check voltage between ECM
terminal & and ground. €L
Voltage:
ignition swilch “START"
Baltery voitage v
Except above
Approximately 0V -
iyl
NG
B il =R
CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following.
1) Turn ignition switch “OFF", | @ Harness connectors _ B
2) Disconnect ECM harness connector 53>, 1D -
and ignition switch harness connec- e Harness conneciors
tor. >, ™R
3) Check harness continuity between ® Joint connector-9 .
ECM terminal @ and terminal {f). e 10A fuse
Continuity should exist. @ Harness continuity &T
between ECM and igni-
oK . .
tion switch
If NG, repair harness or BiE
connectors.
N HiA
Disconnect and recconnect harness con- o
nectors in the circuit, and retest.
Trouble is not fixed. =
¥
Check ECM pin terminals for damage
or the connectien of ECM harness con- 224
nector. Reconnect ECM harness con-
nector and retest.
EF & EC-295 473



TROUBLE DIAGNOSES

Diagnostic Procedure 39
POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

ECWM POWER
(ECCS STEERING
MODULET PRESSURE
1
MODULE) SWITCH

—
— 1

% / (Engine control harness)
3% Ii— @

MEF258F

Harness layout

T /’ I —Cowl top gril
| =
/ {} Power steering

i oil pressure switch | 3
harness connector >

MEF413D MEF389F

EF & EC-296 474



TROUBLE DIAGNOSES [VE30DE ]|
Diagnostic Procedure 39 (Cont’'d)

A
|i W PW/ST SIGNAL CIRCUIT B INSPECTION START
HOLD STEERING WHEEL
IN A FULL +
LOCKED rosimion CHECK CONTROL FUNCTION. oK, INSPECTION END &l
THEN 1) Start engine and warm it up suffi-
TOUCH START ciently.
2) Perform “PW/ST SIGNAL Tl
CIRCUIT” in "FUNCTION
[ nex |[ START | TEST" mode with CONSULT.
OR
SEF200L 2) Check “"PW/ST SIGNAL" in Ef
“DATA MONITOR" mode with
CONSULT.
¥¢ MONITOR  YeNO FaiL [] Steering is neutral position: OFF LE
Steering is turned; ON ¥
PW/ST SIGNAL QFF OR
@ 2) Check voltage between ECM
terminal 9 and ground.
Voltage:
When steering wheel is
turned quickly FE
Approximalely OV
I_ RECORD l Except above
4-5v ]
SEF831K CL
NG
= CONNECT E
[_Ecn |o| CONNEGTOR” [E Y NG : KT
CHECK GROUND CIRCUIT. | Repair harness or con- A
5 1) Stop engine. nectors.
. 2) Disconnect power steering oil pres-
sure switch harness connector. AT
D O 3) Check harness continuity between
terminal ® and body ground.
B Continuity should exist. e
i "3, l g, CS\H i
= CK
r c
MEF475D NG i gt
CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or con-
1) Disconnect ECM harness connector. nectors.
aleonnEsT 2) Check harness continuity between .
E@ ECM terminal & and terminal @). o
Continuity should exist.
oK 8T
h 4
L CHECK COMPONENT NG,:_ Replace power steering
(Power steering oil pressure switch). oil pressure switch. -
((5) Refer to "'Electrical Components BIF
Ea Inspection”.
(See page EF & EC-331))
SEF217K OK (A
k J
,Nr DISCONNELT """C“""E” Disconnect and reconnect harness con-
- G@ nectors in the circuit, and retest. El
[[ ECM ]olﬁmgcrggll @ ‘ Trouble s nat fixed.
" ; - ()4
Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-

(Lﬁa nector and retest.

MEF476D)

EF & EC-297 475



TROUBLE DIAGNOSES

Diagnostic Procedure 40

NEUTRAL POSITION SWITCH & A/T CONTROL UNIT (NEUTRAL POSITION SIGNAL) CIRCUIT
(Not self-diagnostic item)

NEUTRAL AND
REYERSE FOSITION
SWITCH

=l
(-

T

@: MA/T models

[Eisa=zaass

(AICIDIE

J

st— BR <
% 4
[—4

ECM Fi4
(ECCS
CONTHOL
MODULE}

%\BB
i ®
%

[Engine control harness)

et s

3 e
o

ENGINE
GROUND A/T CONTROL UNIT

Harness layout

- MEF413D

EF & EC-298 476



TROUBLE DIAGNOSES

W NEUTRAL POSI SW CKT I

SHIFT
ouT oF N/P-ranGe
THEN

TOUCH START

1 START

MEF477D

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

% MONITOR #NO FAIL

OFF
ON
OFF
ON

[

l

RECORD

|

MEF478D

(&

|[__Ecn o] coNNECTOR]] Eé}
44

— L

DISCONNECT

MEF4780D

MEF7688

Diagnostic Procedure 40 (Cont’d)

Neutral position swiich

INSPECTION START

r
CHECK OVERALL FUNCTION. OK.h INSPECTION END
1) Turn ignition switch “ON". -
2} Perform “NEUTRAL POSI SW
CKT" in "FUNCTION TEST"
mode with CONSULT,
OR
2) Check “NEUT POSI SW" sig-
nal in “DATA MONITOR"”
mode with CONSULT.
Neutral position: ON
Except above: OFF
OR
“zl'lg"" 1) Set shift lever to the neutral
s position.
2) Disconnect ECM harness con-
nector.
3) Check harness continuity
between ECM terminal @
and body ground.
Continuity should exist.
NG
s A
Turn ignition switch "OFF'".
B r
CHECK GROUND CIRCUIT. NG | mepair harness or con-
1} Disconnect neutral position switch "] nectors.
harness connector.
2) Check harness continuity between
terminal (©) and body ground.
Continuity should exist.
OK
4
Disconnect ECM harness con-
nector.
®
EF & EC-299 477




TROUBLE DIAGNOSES
Diagnostic Procedure 40 {(Cont’d)

° ®
ISCONNEET . DISCONNELT
[t 4
18

[_£om__pof connecton]]
4 Nb[d GHECK INPUT SIGNAL GIRGUIT. NG | Repair harness or con-
1) Check harness continufty betwesan nectors.

ECM terminal @ and terminal ().

(Lﬁa - Continuity should exist.

Y

. OK
MEF480D ¥
CHECK COMPONENT NG_ Replace neutral position
(Neutral position switch). | switch.
Refer to “Electrical Components
Inspection’”.
(See page FF & EC-330.)
OK

¥

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 EGM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-300 478



TROUBLE DIAGNOSES

Diagnostic Procedure 40 (Cont'd)

B NEUTRAL POSI SW CKT Bl
SHIFT
ouT oF N/P-range
THEN

TOUCH START

( || START j

MEF481D

A/T CONTROL UNIT (NEUTRAL POS!-
TION SIGNAL) CIRCUIT

INSPECTION START

DJ '

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

OK

#MONITOR #wNO FAIL

[

QOFF
ON
QOFF
ON

START 3IGNAL
CLOSED TH/POS
AIR COND SIG
NEUT POSI SW

I RECORD |

MEF4820

2) Check “NEUT POS3I SW signal
in “DATA MONITOR" mode
with CONSULT.
“N” or “P:
Except above:

OR

=

ON
OFF

1) Shift selector lever to “P" posi-
tion.

2} Disconnect ECM harness con-
nector.

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

@

‘E

[T%ﬂ [ Ecn ﬁcounscronj|
44

DISLONNECT

MEF426F

Centinuity should exist.

4) Shift selector lever to "N" posi-
tion.

5) Check harness continuily
between ECM termina! & and
body ground.

Continuity should exist.

NG

h 4

1) Turn ignition switch “OFF".
2) Disconnect ECM harness con-

nector.

- OISCONNECT
|,-g.

% OISCONNECT

S
[_c/NT_Jo] connecTaR |

[ Ecn_ﬁcuuuscrmﬂ i
44

[2]

&

MEF242F

:

INSPECTION END

CHECK INPUT SIGNAL CIRCUIT.

1} Discennect A/T control unit harness
cannactor.

2) Check harness continuity between
ECM terminal and terminal 3.
Continuity should exisi.

NG

Y

iOK

Repair harness or con-
nectors.

CHECK INHIBITOR SWITCH FUNCTION.
Make sure that inhibitor switch func-
tions properly. (Refer to AT section).

NG

¥

Check inhibitor switch
and circuit
(Refer to AT section.}

lOK

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

iTroubIe is not fixed.

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

EF & EC-301

479
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TROUBLE DIAGNOSES

Diagnostic Procedure 41
FUEL PUMP {Not self-diagnostic item)

|

:
i

BATTERY LINK
%CM F54 ’ _L—-@—Cﬂ g+ wsR woR
ECCS 1
CONTROL = @
MODULE)

FUSE BLOCK
(Refer to *POWER
J#C : Jalnt connector SUPPLY ROUTING~
[Refer to last page in EL section.)
(Foldout page).] FUEL
PUMP FUEL
PUMP
RELAY

B]C]D]

e &L

@ NN
a3

x 1

Main 4 .
harness) 1 }

8| 18--8R/Y

(Engine
control
harness)

o

TR A R

IGNITIGN SWITCH oo
xx

QFFJACC] ON T 5T
5
i
[&11] "

FUSE ANO FUSIBLE
LINK BOX-1

- %J
ShMJ
[Refer to last page

{Foldout page).]

[oRNe]
oo
6]

FUSE MOsAD 1]

(Engine room # F I ﬁ
)

harness) @ FUSIBLE , &

k3

ol BN e
OO0

MEF260F

Harness layout

=~ Fuel pump
=
harness connector
!

%Q%\(W ;

Fuel pump harness
- connector is located
under the rear seat cushion.

4 T
ECM harness connecior

MEF413D MEF5158

Luggage compartment

Fuel pump relay—\
) o El e
@ I

ra

o |

/// The fuel pumnp relay and safety relay are Iocéted inside \\ \\
/ the trunk trim, near the striker. MEF516BA

EF & EC-302 480




TROUBLE DIAGNOSES

SEF980I1
E i‘rﬁ OISCOKNECT
aEe A €
gk
&)
@ "b
o) 3
SEF2Q7K

Diagnostic Procedure 41 (Cont’'d)}

INSPECTION START

— 0ISCONNECT
Vit

18

4]
® [o-|0]
(n]

OISCONNECT
Eé}

: fﬁ
G

o ﬁmscuuusm
(5o
A€

MEF745B
m IT]_: DISCONNECT = DISCONNEDT
€ &
o
IC__E£cn_|of coNnECTOR) 1
18
A
(&) .
MEF485D

Gl
y
CHECK OVERALL FUNCTION. OK INSPECTION END
1) Turn ignition switch "ON'"", A
2) Listen to fuel pump operating sound.
Fuel pump should operate for 5 sec-
onds after ignition switch is turned EM
HONH.
NG
LC
E A A
CHECK POWER SUPPLY. NG | check the following.
1) Turn ignition switch “OFF". "| ® Harness connectors
2) Disconnect fuel pump relay. WD,
3) Turn ignition switch “ON”. @ Joint connector-5 FE
4) Gheck voltage between terminals & 10A fuse
@, (@ and ground. # Harness continuity
Voltage: Battery voltage between fuel pump L
relay and ignition
oK ; ¥ 9
switch _
If NG, repair harness or Wt
connectors.

L’E\'F
CHECK GROUND GIRCUIT. NG | Repair harness or con- A
1) Turn ignition switch "OFF"'. "| nectors. FA
2) Disconnect fuel pump harness con-

nector. -
3) Check harness continuity between IR
terminal and body ground, termi-
nal (€ and terminal (8. B
Conlinuity should exist. o
oK
D) ST
L4
CHECK QUTPUT SIGNAL GIRCUIT. NG_ Check the following: 37
1) Disconnect ECM harness connector. "| @ Harness conneclors i
2) Check harness continuity between D, W®
EGM terminal and terminal (). & Harness continuity A
Continuily shouid exist. between ECM and fuel it
|
oK pump re fiy
If NG, repair harness or =
i
connectors.
® DX
EF & EC-303 481



TROUBLE DIAGNOSES

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

DOES THE FUEL PUMP
RELAY MAKE AN
CPERATING SOUND
EVERY 3 SECOQNDS?

[ next J[ NO_J[ YES |

SEF194L

B ACTIVE TEST B D

FUEL PUMP RELAY ON

MONITOR ===
CMPS=RPM (POS) Orpm

IS [ o /o7 ][ OFF |

MEF230F

Diagnostic Procedure 41 (Cont'd)

®
CHECK COMPONENT NGL Replace fuel pump relay.
(Fuel pump relay). 4
1) Reconnect fuel pump relay,
fuel pump harness connector
and ECM harness connector.
2} Turn ignition switch "ON".
3) Perform “"FUEL PUMP
CIRCUIT” in "FUNCTION
TEST" mode with CONSULT.
OR
3) Turn fuel pump relay "ON"
and "OFF" in "ACTIVE TEST"’
mode with GONSULT and
check operating sound.
CR
@ Refer to “Electrical Components
Inspection”.
{See page EF & EC-331)
OK
A
CHECK COMPONENT NG | Replace fuel pump.
(Fuel pump). "
Refer to '“Electrical Components
Inspection’.

{See page EF & EC-325)

OK

A A

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 con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-304
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TROUBLE DIAGNOSES

Diagnostic Procedure 42

IACV-AAC VALVE (Not self-diagnostic item)

1ACV-AAC
VALVE
ECM
(ECCS
CONTROL
MODULE] F5é
B

@

H- R P R
g

%
%
%
%

IGNITION SWITCH
ON or START

FUSE BLGOCK
(Refer to “POWER
SUPPLY ROUTING~
in EL section )

i%
(e)

G/B

e — @ G-B
[ (Engine conirol harness) Main harness) N
- FE
‘ o
i
A
i
MEF261F
A
Non-California models .. "o’ D(B\_

3 A% C
J J \M@X\\Q Q BE
: P LJACV-AAC valve(R Rl

harne\s?s, connector -
(\ 8T

0?1

BF

MEF413D / MEF390F|
fall

California models \%@) .\“
S AT
— Eﬁiaa.ve\/g BL
' N :;// l\a\iv X
\ (D)4
)
|
harness connector MEF212F
EF & EC-305 483



TROUBLE DIAGNOSES

[ VESODE ]

Diagnostic Procedure 42 (Cont'd)

INSPECT!ON START
! Crops
EHECK OVERALL FUNCTION. > INSPECTION END
1) Start engine and warm it up suffi-
ciently.
2) Check idle speed.
Y . M/T 750 + 50 rpm
L A/T 790+ 50 rpm
If NG, adjust idle speed.
IACV-AAC valve 3) Disconnect IAGV-AAC valve harness
hamess connector MEF231F connector.
4) Make sure that idle speed drops.
{E Y Lo Does not drop
b) | £ B ¥ NG
CHECK POWER SLUPPLY. »| Check the following,
1) Stop engine. # Harness connectors
2) Turn ignition switch “ON", @D,
3) Check voltage between terminal @ e 10A fuse
2y CBS and ground. e Harness conlinuity
((l@ Voltage: Ballery voltage between IACV-AAC
: valve and fuse
0K [f NG, repair harness or
@ { connectors.
MEFE30F, .
NG
CHECK OUTPUT SIGNAL CIRCUIT, »| Repair harness or con-
B 1ACV-AAC/Y SYSTEM I 1) Turn ignition switch “OFF", nectors.
E 2} Reconnect IACV-AAC valve
LET ENGINE IDLE harness Eonnector.
THEN 3) Perform “IACV-AAC/V
TOUCH START SYSTEM" in “EUNCTION
(A/C SW.LIGHT SW OFF) TEST mc(;cli:? with CONSULT.
2) Perform "IACV-AACHV
OPENING" in “ACTIVE TEST"
mode with CONSULT.
i OR
U 2) Disconnect ECM harness con-
r NEXT ” START ] ) nector.
MEF4820) 3) Check harness continuity
between ECMthrminal (4)
C and terminal ().
. B ACTIVE TEST R D Continulty should exist.
IACV-AAC/V 0K
OPENING 22% l NG
CHECK COMPONENT »| Replace IACV-AAC vaive,
=== MONITOR === (IACV-AAC valve).
CMFPS-RPM (POS)  887rpm Refer to “Electrical Components
MAS AIR/FL. SE 111V Inspection’”,
COOLAN TEMP/S 94°C (See page EF & EC-328))
LOK
[Qd[ uP_J[DWN[ad] .
MEF232F Disconnect and reconnect harness con-
nectors in the circuit, and retest.
Fy DISCONNECT DISCONNECT lTI‘OUble is not fixed.
G@ IS Eé} Check ECM pin terminals for damage
= or the connection of ECM harness con-
ECH CONNECTOR nector. Reconnect ECM harness con-
4 nector and retest.
(% =
MEF481D

EF & EC-306
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TROUBLE DIAGNOSES

Diagnostic Procedure 43
POWER VALVE CONTROL (Not self-diagnostic item)

B— Y/B (f—

IGNITION SWITCH @ﬂ
FOWER ON or START
ECM VALVE
s CONTROL .
CONTROL Egtggum FUSE BLOCK
MODULE] Refer to ~POWER M)A
SUPPLY ROUTING~ B
'm EL section.]
@ up
o ~EE t Eid
= @
DR LG
8

{Engine control harness) (Maln harness)

[=1

% @L
MT
Fi

MEF262F

P P LR

Harness layout

MEF413D

EF & EC-307 485



TROUBLE DIAGNOSES

B VIAS S/ CIRCUIT B

DOES

THE VIAS ACTUATOR
MOVE

EVERY 3 SECONDS?

[ next |[ NO Ji YES |

SEF712L

Diagnostic Procedure 43 (Cont’d)

INSPECTION START

v

CHECK OVERALL FUNCTION.

1) Start engine and warm it up suffi-

ciently.

2) Perform "“VIAS S/V CIRCUIT”
in “FUNCTION TEST" mode
with CONSULT.

OR

OK

M ACTIVE TEST B

vias soLeNcioy OFF

IACV-AAC/Y 20%

CMPS«RPM [POS)  787rpm

[

[ON_|[ovorr | Ioal

MEF233F

@ 2) Perform ""VIAS SOLENOCI/V"
in “ACTIVE TEST” mede with

CONSULT.

3} Turn power valve control sole-
neig vatve "ON"" and “OFF",
and make sure that power
valve actuator moves.

OR

.ﬁi’. 2) Race engine quickly (Up to

= about 4,000 rpm) and make
sure that power valve actuator
moves.

NG

E] h 4

INSPECTION END

YA

Power valve actuator:

VYT N

CHECK VACUUM SOQOURCE TO POWER
VALVE ACTUATOR.
1) Disconnect vacuum hose to power
valve actuator.
2) Make sure that vacuum exists under
the following conditions.
At idle:
Vacuum should not exist.
Engine is racing quickly
(Up to about 4,000 rpm).
Vacuum should exist.

OK

A

CHECK COMPONENT
{Power valve actuator).
Refer te “‘Electrical Com-
ponents Inspection’.
(See page EF & EC-329))

NG

A

Replace power valve
actuator.

B

<~ Vacuum hose connected-//)
\ to power valve actuator

MEF235F

NG

,

CHECK CONTROL FUNCTION.

1) Check voftage between ECM terminal
and ground under the following
cenditions.

Voltage:
At idle
Battery voltage
Engine is racing quickly
(Up to about 4,000 rpm).
Approximalely 0V

OK

¥

m CONNECT
—

|[__EcHJof connectar]|
B

By

i

(]

1

)

<
E
2 _Cr
" ]
Ll By ]
MEF 236F]|

‘,NG
®

EF & EC-308

CHECK VACUUM HOSE.

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

==
R Improper conrection

SEF816F

MSCONNECT

|E-| 25
TS
SIS,
e
I
MEF763B
_ DISCONNECT =5 DISCONNELT
o e
HS. 1S
[ Eor CONNEGTOR],  dalbb
B lj
@ﬂ
MEF493D

Diagnostic Procedure 43 (Cont’d)

®

CHECK POWER SUPPLY. NG | Check the following.
1) Stop engine. "| & Harness connectors
2) Disconnect power valve control sole- @3> , 3D
noid valve harness connector. #» 10A fuse
3) Turn ignition switch “ON"". ® Harness continuity
4) Check voltage between terminal () between fuse and
and ground. power valve control
Voltage: Battery vollage solenoid valve
If NG, repair harness or
OK
connectors.
y
CHECK QUTPUT SIGNAL CIRCUIT. NG_ Repair harness or con-
1) Turn ignition switch “"OFF". | nectors.
2) Disconnect ECM harness connector.
3) Check harness continuity between
ECM terminal and terminal (@.
Continuity should exist.
OK
r
CHECK COMPONENT NG | Replace power valve
{Power valve control solenoid valve). | control sotenoid vatve.
Refer to “Electrical Compaonents
Inspection’.
{See page EF & EC-329)
OK
h A
Disconnect and reconnect harness con-
nectors in the c'ircuit, and retest.
Trouble is not fixed.
) J
Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.
487
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TROUBLE DIAGNOSES

Diagnostic Procedure 44
VTC SOLENOID VALVE (Not self-diagnostic item)

ECM
(ECCS
CONTROL

J S

MODULE)

113

N | E

Y

AlB]D!

VTC VTC
SOLENQID SOLENOID
VALVE VALVE

LH RH

]

ety GOt

N S D

(Engine contrel harness)

R/B

ig

IGNITION SWITCH
OMN ar START

FUSE BLOCK
(Refer to “POWER
SUPPLY ROUTING*
EL sectiaon.)

G/B

Main harness)

MEF263F

Wy
EC

i
M harness connector

VTC solenoid
valve LH

MEF413D

s LT

e

harness connector

/]

VTC solenoid
\valve RH
harness connector

EF & EC-310

488



TROUBLE DIAGNOSES

CONNECT
HE W

{_Ecn__[dl CDNNECTD_”
113

| [@

& O

AT

D@

Diagnostic Procedure 44 (Cont’d)

INSPECTION START

MEF495D
JE . CONNECT
[ eon B]'CUNNECTDRJ “
'\ 3
b Y
- MEF 4960
{Left side) (Right side)
. - o TMSCOMMEZT
sy «f [ €)
V]
D
@)
&) 1™
V =
MEF7595

ECH

EJ“

ﬁ?cuuuscma” @ﬁﬂ

@ 1

DISCONNECT

2]

—
== _ DISCOMNECT

{alb) p

{Left (Right 15.

side} side} MEF4970:

B
A A

CHECK CONTROL FUNCTION. OK_ CHECK VTC SOLENOID

1) Jack up front wheel. "1 VALVE OPERATION.

2) Start engine. 1) Stop engine.

3) Shift gear to any position except the 2) Connect a suitable
neutral position (M/T model). jumper wire between
Shift selector lever to any position ECM terminal (19
except "N or “'P"" position (A/T and body ground.
model}. 3) Start engine and make

4} Check voltage between ECM terminal sure that improper idle
(13 and ground under the follow- condilion oceurs.
ing conditions. If it does not occur, go to
Voltage: CHECK COMPONENT

Quickly depress accelerator {VTC solenoid valve).
pedal, then quickly release il.
0.2 - 0.5V Occurs.
At idle
Battery voltage
INSPECTION END
NG
y

CHEGK POWER SUPPLY. NG | check the following.

1) Stop engine. "1 @ Harness connectors

2) Disconnect VTC solenoid valve har- [GIPNUED]
ness connectors. e 10A fuse

3} Turn ignition switch "ON"'. @ Harness continuity

4) Check voltage between terminal (b between VTC solenoid
and ground. valve and fuse
Voltage: Baltery voltage. If NG, repair harness or

OK connectors.
E] y
NG

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch “OFF™.

2} Disconnect ECM harness connector.

3) Check harness continuity between
terminal (@ and ECM terminal (113,
Continuity should exist.

hd

lOK

®

EF & EC-311

Repair or replace har-
ness or connectors.

&

Ef]

L

T
innl

o
©

T

Jz=
e

489



TROUBLE DIAGNOSES

# VALVE TIMING 5/V CKT R

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

next [ NO || YES |

SEF711L

W ACTVETEST B[]
VALVE TiIMING soL OFF

=== MONITOR ===
CMPS-RPM (POS] Orprn
IACY-AAC/V 16%

L ON [ ovor- | ISTHEM

MEF237F

Diagnostic Procedure 44 (Cont'd)

&

CHECK COMPONENT

(VTC solenoid valve).

@) 1) Reconnect ECM harness con-

nector and VTC solenoid

valve harness connectors.

2} Turn ignition switch “ON"".

3) Perform "VALVE TIMING S/V
CKT" in "FUNCTION TEST"
mode with CGONSULT.

NG

Y

OR
3) Perform “VALVE TIMING
SOL” in "ACTIVE TEST"
mode with CONSULT.
4) Turn VTC solenoid valve
“ON" and “OFF", and check
operating sound.

OR
Refer to “'Electrical Gomponents
Inspection’'.
{See page EF & EC-327.}

OK

r

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

r

Trouble is not fixed.

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

EF & EC-312

Replace VTC solenoid
valve.
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TROUBLE DIAGNOSES

Diagnostic Procedure 45
COOLING FAN CONTROL (Not self-diagnostic item)

FUSE BLOCK

478 ¢+ Joint connector

@

ECM (Refer to #POWER [Refer to last
SUPPLY ROUTING# page
(Egigl'ROL tn EL section) (Faldout page).)
MODULE)
IGNTTION SWITGH et .
ON aor START - = £ Wﬂﬁ\
o e = 1 21 Bl
P . ! M L . ;
% @D LT ve v ®&D ooy
SMJ LETERR NI PPN i
. [Refer to last page a B
3 (Foldout page).}

(Engine Main q
control . harness)  (12) LG

harness) .
o LG B
LG-8B LGAR

N

oo
I
e
on
NN
B2

fEnglns room harness)

]

19
== [ ] ]
re
N e
(GDREDYL) [DJIID, Dl
BADY GROUND
p...n n’ GL
> mu J ru s Qw Q
;“;;/;l ;m;;ﬁ 55 g;p /;1 @) .
k4
@R @ el -
5
I I
s = TR n
H =1}
] COOLING 5 L FUSIBLE FUSE AT
Lo COOLING COOLING FAN - LINK
L FAN FAN RELAY-1
MOTOR-1 MOTOR-2 COOLING  COOLING LIk 8oR-2 o C
FAN FA

RELAY-2 RELAY-3

MEF264F

N 8T
-Rad
\ \ [y ] [
7 Cooling fan / B
=k harness connector
MEF£13D PPN T MEF5278A
THIA

- N \
\ Kv| -Cooling fan éayﬂﬁq

Cooling fan relay-2 ! TLJ EL
‘Cooling fan relay-3 B .
S '\ !
NS

\
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TROUBLE DIAGNOSES

Diagnostic Procedure 45 {Cont’d)

With air conditioner

Cooling fan

Without air conditioner
Cooling fan

INSPECTION START

4

GHECK COOQLING FAN LOW SPEED

OPERATION.

[ With air conditioner ]

1) Start engine.

2) Set temperature lever at full cold
position.

3) Turn air conditioner switch “"ON"".

4) Turn blower fan swiich “ON".

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

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

| Without air conditioner |

1} Start engine.

2) Keep engine speed at about 2,000
rpm untit engine is warmed up suffi-

ciently.

3) Make sure that cooling fan begins to

Engine coolant
temperature sensor
harness connector

OQISCONNELT

Eﬁ €
*@ﬁ 150 © Resistor

MEF238F

operate at low speed during warm-
up.

NG

4

OK

r

Check cocling fan low
speed control circuit
{Go to

PROCEDURE A | )

CHECK COOLING FAN HIGH SPEED

OPERATION.

1) Turn air conditioner switch “OFF"".

2) Turn blower fan switch "OFF"',
(Steps 1) and 2) are only performed

for models with air conditioner.)

3) Stop engine.

4) Disconnect engine coolant tempera-
ture sensor harness connector.

5) Connect 150Q resistor to engine
coolant temperature sensor harness
connector.

6) Restart engine and make sure that
cooling fan operates at high speed.

NG

Y

OK

h 4

INSPECTION END

EF & EC-314

Check cocling fan high
speed control circuit.
(Go to

PROCEDURE B | )
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TROUBLE DIAGNOSES

Diagnostic Procedure 45 (Cont’d)

QISCONNECT

25,

3 8. Eé) PROCEDURE A
INSPECTION START &l
CHS
® ‘
A < GHECK POWER SUPPLY. NG | Gheck the following.
MEE7488 1) Stop engine. @ Harness connectors "
2y Disconnect cooling fan relay-1. &,
S 3) Turn ignition switch “ON"". e 10A fuse
= — DISCOMNECT . g 12 : H
e 4} Check voltage between terminals e "“L" fusible link LE
= (@, (@ and ground. e "R" fusible link

e Harness continuity
between cooling fan
relay-1 and fuse FE

® Harness continuity
between cooling fan

@ Voliage: Battery voltage e Joint connector-1
OK e Joint connector-2
(%)

ERE

&
b

MEF7498 relay-1 and battery G
It NG, repair harness or
connectors.

AT
m r
CHECK GROUND CIRGUIT. NG | Repair harness or con- AT
1} Turn ignition switch "OFF". | nectors.
2) Disconnect cooling fan motor-1 har-
ness connector and cooling fan A

motor-2 harness connector,

3) Check harness continuily between
terminals @, and terminal (5, LA
terminals @, ) and body ground.
Continuity should exist.

lOK

® 8T

EF & EC-315 493



TROUBLE DIAGNOSES

H.S.

MSCOMNELT

[ EcH ﬁcannscma”

&

i9

18

M

DISCONNECT

€

MEF5S00D

BactveTesT @[]

cooung Fan OFF

= = = MONITCR = = =

COOLAN TEMP/S

n

g3eg

by

[H_J[Low ] IeE

MEF238F

Diagnostic Procedure 45 (Cont’'d)

0]
CHECK OUTPUT SIGNAL CIRCUIT. NG | Gheck the following.
1) Disconnect ECM harness connector. | @ Harness connectors
2) Check harness continuity between GO, (B
ECM terminal 8 and terminal (1}. e Harness continuity
Continuity should exist. between cooling fan
oK relay-1 and ECM
if NG, repair harness or
connectors.
r
CHECK COMPGNENT NG | Replace cooling fan
{Cooling fan relay-1). relay.
Refer to "“Electrical Components
Inspection”.
{See page EF & EG-331)
oK
r
NG

CHECK COMPONENTS

{Cooling fan motors-1 and -2).

1} Reconnect cooling fan relay-1,
cooling fan motor harness
connectors and ECM harness
connector.

2) Start engine.
3) Perform "COOQLING FAN" in
“ACTIVE TEST" mode with

CONSULT.
OR

\d

@ Reter lo "Electrical Components
Inspection’.

(See page EF & EC-332.}

OK
r

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

Trouble is not fixed.

r

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

EF & EC-316

Replace cooling fan
motors.
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TROUBLE DIAGNOSES

SieEn

DISCDNNEC‘

MEF7518

Diagnostic Procedure 45 (Cont’d)

PROCEDURE B

D'SCONNECY

4€

. DISCONNECT

Eooling Cooling
an o fan
motor-1 I lay-2
— -
-
7 B
i
Cooling oohng
fan fan
motor-2 relay-3
La -~
MEFB31F|
Codling Coaling
fan fan
relay-2 ssconger MOtOT=1
5[3
o A€ o
<
@ DISCONNECT Cooling
€| L%
motor-2
(Q] reThy
[613
o _ 1 9lh
] — =
Cooiing
tan
refay-3 mi
t - 1 9|
(& .
MEF753BA

INSPECTION START .
G
! A
CHEGK POWER SUPALY. NG | Gheck the following.
1} Stop engine. | & Joint connector-1 =
2} Disconnect cooling fan relays-2, -3. # Joint connector-2
3) Turn ignition switch “ON"". e Harness continuity
4) Check voltage between terminals between cooling fan e
), (& and ground. relays-2, -3 and joint
Voltage: Battery vollage connector-1
e Harness continuity
0K .
between cooling fan
relays-2, -3 and joint
connector-2 [Fig
if NG, repair harness or
connectors.
CL
Y
CHECK GROUND CIRCUIT. NG_ Repair harness or con-
1) Turn ignition switch “OFF". "| nectors. AT
2) Disconnect cooling fan motor-1 har-
ness connector and cooling fan
motor-2 harness connector. AT
3} Check harness continuity
between terminal (7) and termi-
nals (&, Q. [,
Continuity should exist.
Il 4) Check harness continuity
between terminal (3 and termi- )
nals (©, (g, terminal (& and
body ground.
Conlinuity should exist. BB
l oK
ST
®
9F
A
EL
([
495
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TROUBLE DIAGNOSES

5 DTISCONNECT
l'
E@

BISCONNECT
5
A E)

Pt ZE
[[_scn_[Jcomector]  7ish
i ga
HE
21}
@& L_*
MEF502D

B ACTIVE TEST W
cooung FAN OFF
= = = MONITOR = =
COOLAN TEMP/S

i)

88°C

y

[]

__HIJ[LoW | IR

MEF240F

Diagnostic Procedure 45 (Cont'd}

®

CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1) Disconnect ECM harness connector. "| & Harness conneclors
2) Check harness continuity between F, ED
ECM terminal (& and terminal (2. e Harness continuity
Continuity should exist. between ECM and cool-
oK ing fan relays-2, -3
If NG, repair harness or
connectors.
CHECK COMPONENT NG | Replace cooling fan
{Coaling fan relays-2 and 3}. i relays.
Refer to "'Eleclrical Components
Inspection”.
(See page EF & EC-331)
oK
y
NG

CHECK COMPONENTS

{Cooling fan motors-1 and -2).

1) Reconnect cooling fan

relays-2, -3, cooling fan motor

harness connectors, engine
coolant temperature sensor
harness connector and ECM
harness connector.

2) Start engine.

3} Perform "COOLING FAN" in
"ACTIVE TEST" mode with
CONSULT.

OR
Refer o “Electrical Components
Inspection’.
(See page EF & EC-332).

®

OK

r

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 con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-318

hd

Replace coeling fan
motors.
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TROUBLE DIAGNOSES

Electrical Components Inspection

ECM INPUT/OUTPUT SIGNAL INSPECTION

1. ECM is located behind front passenger side floor board. For
this inspection, remove the front passenger side floor ]

board.
WA
MEF504D EM
2. Remove ECM harness protector.
LG

ECM harness protector

MEF505D

3. Perform all voltage measurements with the connectors con-
nected. MT
Extend tester probe as shown to perform tests easily.

AT
[
A
BR
: B — ST
/Thin wire W BF
s ECM HARNESS CONNECTOR TERMINAL LAYOUT A
AL
T—! VTt M3
R e o

MEF243F

EF & EC-319 497




TROUBLE DIAGNOSES

ECM inspection table

Electrical Components Inspection (Cont’d)

*Data are reference values.

TER-
MINAL ITEM CONDITION '‘DATA
NO.
1 [Engine is running.|
2 L Approximately 0.1V
3 idle speed
Ignition signal
" [Engine is running.]
12 Approximately 0.1V
13 Engine speed is 2,000 rpm.
4 IACV-AAC valve {Engine is runningJ Voltage briefly decreases from
L Racing condition baitery voltage (11 - 14V).
[Engine is running.| BATTERY VOLTAGE
5 Cooling fan Cooling fan is not operating. (11 - 14V)
{High speed}) [Engf’ne is running.|
Approximately 0V
Cooling fan is operating.
Engine is running | BATTERY VOLTAGE
Tach Idie speed (11 - 14v)
7 achometer
lEngine is running.l
Approximately 2.5V
Engine speed is 2,000 rpm.
[Engine is running.| BATTERY VOLTAGE
|— Idle speed (11 -14V)
8 Power valve control solenoid valve lEng,'ne is running.|
Racing (up to 4,000 rpm) Approximately OV
qguickly
[Englﬂe is rUnning.} BATTERY VOLTAGE
Air conditioner switch ""OFF" {11 -14V)
9 Air conditioner relay ] ]
Engine is running.
L Approximateiy 0V
Air conditioner switch "ON”
|Engine is running.|
0.8 - 1.0V
idle speed
16 ECM power source e -

(Seli-shutotf)

|Engine is running.|

|— For a few seconds after
turning ignition switch “QFF"

BATTERY VOLTAGE
(11 - 14V}

EF & EC-320
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

TER- .
MINAL ITEM CONDITION *DATA
NO.
|Ign|t|on switch “ON ,
For & seconds after turning 0.7 - 0.9V R
L%
ignition switch "ON" WA
18 | Fuel pump relay [Engine is running.]
|Igniti0n switch "ON"[ B
L BATTERY VOLTAGE ‘
5 seconds after turning igni- (11 - 14\
tion switch ""ON" e
|Engine is running | BATTERY VOLTAGE
19 Cooling fan Cooling fan is not operaling. (11 -14V)
{Low speed) [Engine is running.|
Approximately 0V
Cooling fan is operating. B
23 Knock sensor |Engine is running.—l 20-3.0v o
IEngine is running.] (Warm-up con-
L Idle speed
27 Mass air flow sensor
LEngine is running.l (Warm-up con- AT
dltiOn) 1.4-20V
L Engine speed is 3,000 rpm. AT
0-50v
28 Engine coolant temperature sensor lEngine is runm’ng.| Qutput voltage varies with engine
=
coolant temperature. s
|Engine is running.|
. o 5
29 Heated oxygen sensor After warming up sufficiently 0 «— Approximately OV Rk
and engine speed is 2,000
rpm.
|Eng|ne is runnlng.|
40- 50V
Steering wheel stays straight.
34 Power steering oil pressure switch ar
IEngine is running.]
Approximately OV
Steering wheel is turned.
0.4 - 4.0V
38 Throttle position sensor |Ignition switch “ON" Output voltage varies with throttle
valve opening angle. oy
=
1=
DX
EF & EC-321 499



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

TER-
MINAL ITEM CONDITION ‘DATA
NO.
[Eﬁgiﬁmﬁﬁﬁ'iﬁé—.—l {Warm-up con-
dition) 1.0V or more
L idle speed.,
39 EGR temperalure sensor
jEngine is running.; (Warm-up con-
— EGR system is operating.
Engine is running. 10- 18V
41 Camshaft position sensor l l O | t it liahtly vari ith
51 | (Reference signal) Do not run engine at high utput voltage stightly varies wi
speed under no-load. engine speed.
Engine is running. _
42 Camshaft position sensor | I gst 2t.6V " light ) ith
50 {Position signal) Do nol run engine at high u '_DU voliage slightly varies wi
speed under no-load. engine speed.
||gnition switch “ON"' oV
43 Start signal BATTERY VOLTAGE
|igniti0n switch “START"|
(11 - 14V)
|Igniti0n switch "ON”]
_ Gear position is “"Neutral
Neutral position switch (M/T mod- position' (M/T models) ov
44 els) Gear posilion is “N'" or "P"
inhibitor switch (A/T models) {A/T models)
|Ignition switch “"ON"'
4.0 -5.0V
Except the above conditions
(lanition switch “ON"| BATTERY VOLTAGE
45 Ignition switch L
Engine stopped (11 - 14v)
[Engine is running | BATTERY VOLTAGE
Air conditioner swiich "OFF"” (11 - 14V}
46 Air conditioner switch
|Engine is runningl
Approximately 0.2V
Air conditioner switch “ON"
|Ignilion switch "ON'"
48 Power source for sensors Approximately 5.0V
Engine stopped
Ilgnition switch i‘ON”| BATTERY VOLTAGE
49 Battery source

Engine stopped

(11 - 14v)

EF & EC-322
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values,

TER-
MINAIL ITEM CONDITION *DATA
NO. gl
‘Ignition switch "ON'"" '
53 | Vehicle speed sensor Engine stopped 0or7.0-9.0V o
While rotating front wheel by L)
hand
Féniticm switch "ON"I =
L Accelerator pedal is fully 8.0 - 10.0V
54 Closed throttle position switch {ldle released (engine stopped). e
o LiC
position) [Ignition switch “ON""] ’
L Accelerator pedal is ov EF &
depressed (engine stopped). EC
57 Power source for closed throttie |Ignition switch ”ON”| 8.0 - 100V
position switch Engine stopped ’ ' FE
BATTERY VOLTAGE
58 Battery ilgnition switch "OFF"|
(11 - 14V) CL
|lgnition switch “ON"" BATTERY VOLTAGE
59 Power supply (11 - 1av)
Idle speed T
101
103
105 BATTERY VOLTAGE AT
110 Injectors |Igniti0n switch "OFF"‘ (1 - 14V)
112
114 A
[Engine is running.] {Warm-up con-
dition) A
Idle speed
Engine speed is approxi-
mately Approximately 0V 28
2,700 rpm or more (M/T mod-
els)
.
3,200 rpm or more (A/T mod- 8T
102 | EGRC-soleroid valve els)
|Engine is running.| (\{V?rm-up con- BE
L dition)
Engine speed is between idle
and approximately BATTERY VOLTAGE i)
2,700 rpm or more {M/T mod- (11 - 14v)
els) ‘
3,200 rpm or more (A/T mod- EL
als)
I
EF & EC-323 501



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

*Data are reference values.

TER-
MINAL
NO,

TEM

CONDITION “‘DATA

113

Valve timing control solenoid valve

[Engine is running.‘

BATTERY VOLTAGE

ldle speed {11 - 14v)

|Engine is running.|

I— Quickly depress accelerator

0.2-05V

pedal, then quickly release it.

« Rotate stowly | oy connerr [
oy v 902" Y(05) € 28
b d ‘\

SEF862L

Signal plate

SEF664L

CAMSHAFT POSITION SENSOR

1.

Remove camshaft position sensor from engine. {Camshaft
position sensor harness connector should remain con-
nected.)

2. Disconnect power transistor harness connector.
3. Turn ignition switch “ON’".
4. Rotate camshaft position sensor shaft stowly by hand and
check voltage between terminals @, ® and ground.
Terminal Voltage
(@ (120° signal)
® (1 signal) Voltage fluctuates between 5V and 0OV.

If NG, replace camshaft position sensor.

After this inspection, diagnostic trouble code Nos. 11 and 21
might be displayed though the camshaft position sensor is func-
tioning properly. In this case erase the stored memory.

5.

Visually check signal plate for damage or dust.

MASS AIR FLOW SENSOR

Fold back mass air flow sensor harness connector rubber

1.
as shown in the figure if the harness connector is con-
nected. '

2. Turn ignition switch ““ON",

3. Start engine and warm it up sufficiently.

4. Check voltage between terminal ® and ground.

SEF3471

Conditions

Voltage V

Ignition switch "ON"" (Engine stopped.)

Less than 1.0V

Idle (Engine is warm-up sufficiently.)

Approximatety 0.8 - 1.5

EF & EC-324
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

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

W14

'BEC187B EM

ENGINE COOLANT TEMPERATURE SENSOR
1. Disconnect engine coolant temperature sensor harness [

connector.
2. Check resistance as shown in the figure. EF &
Temperature °C (°F) Resistance kD2 EC
20 (68) 21-29
50 (122) 0.68 - 1.00 IFE
80 (176) 0.30 - 0.33
SEF536H It NG, replace engine coolant temperature sensor. ClL,
7 IGNITION COIL
1. Disconnect ignition coil harness connector. Rarr
bisconNECT 2. Check resistance as shown in the figure.
Terminal Resistance AT
@ -3 Approximately 0.8Q
If NG, replace ignition coil. A
SEF6ES5L RA
In the trunk mf_',“ *-E_j FUEL PUMP

\éﬁiﬁ# 1. Disconnect fuel pump harness connector. BR
T

2. Check resistance between terminals @ and ).

)
. alblc| Resistance: Approximately 0.5Q _
& If NG, replace fuel pump. 51
~ Fuel pump harness B
connector
A
SEFS67L i
EL
X
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TROUBLE DIAGNOSES

(@bleldlel )

SEF6BEL

SEF668L

EC381A

Electrical Components Inspection (Cont’d)
POWER TRANSISTOR

1. Disconnect power transistor harness connector.

2. Check power transistor resistance between terminals with

a digital tester as shown in the figure.

) o Tester Resis- Tester Resis-
Terminal combination ) .
polarity tance polarity tance
d|d|d}|d|d]|d @ Not o © Not oo
a|b|lc|le! f|aqg o or 0 @ orQ
d{d|d|d]|d]|d ® | Not o =
1 2 3 4 5 B =] orQ @ o0
a b c e f g @ Not oo S
1]12|3|4|5]|s O or0 ® oo

If NG, replace power transistor.

EGRC-SOLENOID VALVE
Check air passage continuity.

. Air passage continuity between @&)
Condition
and
12V direct current supply between
. Yes
terminals (M and &
No supply No

H NG, replace solencid valve.

EGR VALVE

Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.

If NG, replace EGR valve,

EGRC-BPT VALVE

Plug one of two ports of EGRC-BPT valve.
Apply a pressure above 0.490 kPa (50 mmH,0, 1.97 inH,0) to
check for leakage. If a leak is noted, replace valve.

EF & EC-326
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

HEATED OXYGEN SENSOR

Refer to “'Diagnostic Procedure 30"
{See page EF & EC-272.)

=5
T5.

HEATED OXYGEN SENSOR HEATER

Check resistance between terminals @ and @).
Resistance: 3 - 1,0000Q
If NG, replace heated oxygen sensor.

Gl
e

CISCORNECT

A

SEF@25I [ER]

EGR TEMPERATURE SENSOR
Check resistance change and resistance value at 100°C (212°F). L{
o Resistance should decrease in response to temperature

increase.
Resistance: 100°C {212°F)
85.3+8.53 k2
If NG, replace EGR temperature sensor. =
SEFB30F @ﬂ—.
G, Dlscuwcn THROTTLE POSITION SENSOR
‘ ﬁ\/ﬁ 1S 1. Disconnect throttle position sensor harness connector. MT
i N 2. Make sure that resistance between terminals ® and &
> @;]B changes when opening throttle valve manually.

.’@'\T

o W Accelerator pedal condition Resistance k{}

3 é} Completely released Approximately 1
=5
] / y Partially released 1-9 P

Thronrle position sensor Completely depressed Approximately 9
hamess connector . . - MEFs507D If NG, replace throttle position sensor. RA

oo D R CLOSED THROTTLE POSITION SWITCH (ldle position)
leq) e . . . ) D)
T.s. EQ vy f@\ ((( 1. Warm up engine sufficiently. BR
b Throtile 2. Disconnect closed throttle position switch harness connec-
;\\ ;’/‘ ! \ﬁ/?pcsition tor.
gl N /3 Switch 3. Check continuity between terminals (® and @®. ST
@-4(':"’( N & Accelerator pedal condition Continuit
i \ez ﬂy@ %. P y . -
0 "‘ / . Released Yes
‘(‘ﬁ\ Depressed No

MEF5080 TH]A,

If NG, repiace throttle position switch.
Adjustment for throttle position sensor and throttle
position switch EL
If throttle position sensor, closed throttle position switch or
wide open throttle position switch is replaced or removed, it is
. o il - X%
necessary to install it in the proper position, by following the
procedure as shown below:
1. Install throttle position sensor body in throttle body. Do not
tighten bolts.
2. Connect throttle position sensor and closed throttie position
switch harness connector.
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TROUBLE DIAGNOSES

SEF3521

SEF737L

SEF353|

Spring ™
Washer \

e

Plunger

SEF738L

Electrical Components Inspection {(Cont’d)

3. Start engine and warm it up sufficiently.
4, Disconnect closed throttle position swilch harness connec-

tor.
5. Check closed throttle position switch OFF — ON speed with

circuit tester, closing throttle valve manually.
Closed throttle position switch OFF — ON speed:
A/T: Engine speed in *N” position
950+ 150 rpm

IACV-AAC VALVE

e Check IACV-AAC valve resistance.
Resistance:
Approximately 1002

e Check plunger for seizing or sticking.
# Check for broken spring.

IACV-FICD SOLENOID VALVE

e Check for clicking sound when applying 12V direct current
to terminals.

e Check plunger for seizing or sticking.
e Check for broken spring.

EF & EC-328
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TROUBLE DIAGNOSES

Electrical Components inspection (Cont’d)

cowar vatve POWER VALVE ACTUATOR

actuator 1. Disconnect power valve actuator vacuum hose,

2. Connect handy vacuum pump with power valve actuator.

3. Apply vacuum. Make sure that power valve begins to open
between —13.3 and —26.7 kPa (-100 and —200 mmHg, ~3.94 3|
and —7.87 inHg) vacuum and there is no vacuum leak in the
actuator.

4. If there is vacuum leakage, replace power valve actuator. &

SEFG18L (=]
IACV-AIR REGULATOR
Water temperature] Air inlet 1. Remove IAA unit from engine- Le
' At flow 2. Immerse IAA unit in cold or hot water as shown, and check
Appras. 20°C Air shut-of air flow.
ut-
plate Water temperalure When blowing from air inlet hole

80°C (176°F) 7”%//‘ ) 20°C (68°F) Air flows
2 Alr shut-off ==
or more i///j//////z’ plate 80°C (176°F) or more Almost no air flows e

If NG, replace air cut vaive.

Air inlet for
air regulator @ﬂ-.

A Air outlet for

IAA unit air reguilator

T
AT
[l
[
SEF736LA RA

POWER VALVE CONTROL SOLENOID VALVE

1. Disconnect power valve control solenocid valve harness ER
connector.
2. Check solenoid vaive, following the table as shown below:

g SH]
]
Conditions Continuity between port @ and

Supply 12V direct current Yes
between terminals (1) and @ BF

No current supply No
Jr— If NG, replace power valve control solenoid valve. HA

213 DISLONNELT INJECTOH
15 . EH_—.
No. 2, No. 4 and No. 6 cylinders

i

f

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure. DX
Resistance: 10 - 140)
if NG, replace injector.

SEF673L
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TROUBLE DIAGNOSES

Injector sub-harness connector
for No. 1, 3, 5 cylinders >
<

- No. 1 ignition coil

N R T

ESG

SEF&74L

SEFG71L

Valve timing contral
solenoid valve

Plunger

SEF766L

&ld/

. Fhiaslo nator
A

SEFB75L

Electrical Components Inspection (Cont’d)
No. 1, No. 3 and No. 5 cylinders

1. Disconnect sub-harness connector for injectors.
2. Check resistance between terminals, following the table as

shown below:

Cylinder Terminal No. Resistance
No. 1 o - @
No. 3 - ® 10 - 14Q
No. 5 o - @

i NG, replace injector.

KNOCK SENSOR

1. Disconnect knock sensor sub-harness connector.
2. Check continuity between terminal @ and ground.

Continuity should exist.
e |t is necessary to use an chmmeter which can measure

more than 10 MQ.

CAUTION:

Discard any knock sensor which has been dropped or under-
gone shocks; use a new one.

VALVE TIMING CONTROL (VTC) SOLENOID VALVE

Check valve timing control solenocid valve for normal operation
by supplying it with battery voltage between terminals @ and

If NG, replace solenocid valve.

NEUTRAL POSITION SWITCH
Check continuity between lerminals @ and ®.

Conditions Continuity
Shift to Neuiral position Yes
Shift to other position No

If NG, replace neutral position switch.

INHIBITOR SWITCH

Check continuity between terminals @ and @, ).

Continuity between

Continuity between

Conditions terminals (@ and () terminals and ()
Shift to "'P’' position Yes No
Shift to "N position No Yes
Shift to positions
other than "P™ and No No

TN

EF & EC-330
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TROUBLE DIAGNOSES

SEF054F

SEC202B

18

CILCONNELT

{

position
switch |

Electrical Components Inspection (Cont’d)
ECCS RELAY, FUEL PUMP RELAY, COOLING FAN

RELAY-1 AND IGNITION COIL RELAY

Check coniinuity between terminals @ and &).

Conditions Continuity o

Gl

12V direct current supply between terminals (1
Yes

and (2

i R
No current supply No it

If NG, replace relay.
EW

COOLING FAN RELAYS-2 AND -3

Check continuity between terminals @ and &, ® and @). LE

Conditions Continuity
12V direct current supply between v
terminals (1) and (2 8
No current supply No

==y
=

if NG, replace relay.

POWER STEERING OIL PRESSURE SWITCH

1. Disconnect power steering oil pressure switch harness MT
connector.
2. Check continuity between terminals @ and (.
AT
Conditions (Engine running) Continuity \
Steering wheel is being turned Yes
Steering wheel is not being turned No B
If NG, replace power steering oil pressure switch. )
WIDE OPEN THROTTLE POSITION SWITCH
1. Warm up engine sufficiently. BR
2. Check continuity between terminals ® and @.
Accelerator pedal condition Continuity 8T
Released No
Depressed Yes BF
If NG, replace throttle position switch.
(ot
EL
([BX
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

COOLING FAN MOTORS-1 AND -2

Cooling fan moter-1 1. Disconnect .cooling fan motor .harnes_s connectors.
harness connector 2. Supply cooling fan motor terminals with battery voltage and
check operation.
Couoling fan maotor-2 Terminats
harness connector Speed
(®) (O)
- DISCONNECT Cooli ; tor-1 Low @ @
gy Coling 1an molor-
4 € High v0 | @
SEF&7BLA Low ® ®
Cooling fan motor-2
High @, ® ®, @

Cooling fan motor should operate.
If NG, replace cooling fan motor.
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

8 rur. PRes RELCASE M

FUEL PUMP WILL STOP 8Y
TCUCHING START DURING

IDLE.
CRANK A FEW TIMES AFTER

ENGINE STALL.

n
I START

]

SEF823K

!i{l
|

e fi

/_: Fuel pump fuse
=]
—] ]
[ —
E]I::!
——/
_’I
| e | m— |
|
[ |
Tl
=
| I— ]
=i
R —

SMA4B1C

Pressure gauge

SEF652L

Releasing Fuel Pressure

Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.

1. Turn ignition switch "ON".
2. Perform “FUEL PRES 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 stalls, crank it two or three times to
release all fuel pressure.

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

L~

Fuel Pressure Check

[[CRpe

® ~

When reconnecting fuel line, always use new clamps.
Make sure that clamp screw does not contact adjacent
parts.

Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure.

Do not perform fuel pressure check while fuel pressure
regulator control system is operating; otherwise, fuel pres-
sure gauge might indicate incorrect readings.

Release fuel pressure to zero.

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

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

Read the indication of fuel pressure gauge.
At idling:
Approximately 245 kPa (2.5 kg/cm?, 36 psi)
A few seconds after ignition swiich is turned OFF to
ON:
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
Stop engine and disconnect fuel pressure regulator vac-
uum hose from intake manifold.
Plug intake manifold with a rubber cap.
Connect variable vacuum source to fuel pressure regulator.

(A

EM

HA

EF & EC-333 11



MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Fuel pressure

SEF718B

Injector tube assembly

Coo O

SEMD30DA

g €3
=N

Insulator Q

SEF679L

Front sub-fuel tube

Fuel hose
Clamps (2)

SEF680L

front

Rear sub-fuel tube

Fuel hose

SEF681L

Fuel Pressure Check (Cont’d)

9. Start engine and read indication of fuel pressure gauge as
vacuum is changed.

Fuel pressure should decrease as vacuum increases. if results

are unsatisfactory, replace fuel pressure regulator.

Injector Removal and Installation

Release fuel pressure to zero.

Crain coolant from radiator drain cock.

Remove or disconnect the following:

Related harnesses, wires and tubes

Intake manifold collector

For details, refer to EM section.

Remove injectors with fuel tube assembly.

Push out any malfunctioning injector from fuel tube assem-
bly.

Do not extract injecior by pinching connector.

6. Replace or clean injector as necessary.

7. Install injector to fuel tube assembly.

Always replace O-rings and insulators with new ones.
Lubricate O-rings with a smear of engine oil.

8. Install fuel tube assembly onto intake manifold.

® 0N~

oA

install front sub-fuel tube as follows:
Connect fuel hoses to fuel tubes.
Tighten clamps 1.

Instalil front sub-fuel tube.

Tighten clamps @).

o0

10. Install rear sub-fuel tube as follows:

1) Connect fuel hoses to fuel tubes.

2) Tighten clamps @),

3) Install rear sub-fuel tube.

4) Tighten clamps @).

CAUTION:

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

11. Install any parts removed in reverse order of removal.

EF & EC-334
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EVAPORATIVE EMISSION SYSTEM

Description
Throttte body
Fuel check valve \ @
Gl
h
. intake
Vapor vent line % manifold
| — [ WA
Main purge
orifice \\,
Purge control .
Purge =

Fuel fitler cap with
vacuum relief valve

\Constant

purge orifice

Fuel tank ﬂ 0 Q Carbon canister
<:l : Air F‘E
« . Fuel vapor
cL
MEF509D

The evaporative emission system is used to reduce hydrocar-
bons emitted into the atmosphere from the fuel system. This
reduction of hydrocarbons s accomplished by activated char-
coais in the carbon canister.

The fuel vapor from the sealed fuel tank is led into the canister
which contains activated carbon and the vapor is stored there
when the engine is not running. =
The canister retains the fuel vapor until the canister is purged
by the air drawn through the bottom of the canister to the intake
manifold when the engine is running. When the engine runs at R
idle, the purge control valve is closed.

Only a small amount of stored vapor flows into the iniake man-
ifold through the constant purge corifice. As the engine speed BE
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 gy
otifice.

T

AT

Ao Inspection

& ACTIVATED CARBON CANISTER

Check carbon canister as follows:
G~ Blow air port @ and ensure that there is no leakage. DX

Apply vacuum to port @& .
Cover port @ with hand.
Btow air in port (& and ensure free flow out of port ®.

L I I R

SEF312N
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EVAPORATIVE EMISSION SYSTEM

vaive
function

Fuel tank side

Valve A _J—-Eﬁ
Check ¥ . Y

| —Valve C
Il _—- Balt

—

o -~

Canister side

}

Rellover
valve
function

SEF426NA

Fuel tank side

Valve A

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 feit 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 functicning
in steps 1 and 2 above, replace it.

Rollover valve operation

Ensure that continuity of air passage does not exist when the
installed roflover valve is tilted to 90° or 180°.

FUEL TANK VACUUM RELIEF VALVE

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-336

514



CRANKCASE EMISSION CONTROL SYSTEM

Description

This system returns blow-by gas to both the
intake manifold and air iniet tubes.

The positive crankcase ventilation (PCV) valve is
provided to conduct crankcase blow-by gas to the
intake manifold.

During partial throttie operation of the enging, the
intake manifold sucks the blow-by gas through
the PCV valve.

Normally, the capacity of the valve is sufficient to
handie any blow-by and a small amount of venti-
lating air.

The ventilating air is then drawn from the air inlet
tubes, through the hese connecting air inlet tubes
to rocker cover, into the crankcase.

Under full-throttle condition, the manifoid 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 connec-
tion to the air inlet tubes under all conditions.

RH
To'intake manifold poaker From air duct

collector

LH rocker
cover

<= : Fresh air
4= : Blow-by pass

Engine net running
or bhackfiring

E2B [EIE
(=B

Acceleration
or high load

Cruising

tdiing ar

decelerating SEFESILA

Inspection

PCV (Positive Crankcase Ventilation)

FiE

CL

MT

With engine running at idie, remove PCV valve from cylinder AT
head; if the valve is working properly, a hissing noise wilt be
heard as air passes through it and a strong vacuum sheould be

felt immediately when a finger is placed over valve inlet. FA
RA
SEC137A
VENTILATION HOSE SR
1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and ciean with compressed air. If any
hose cannot be freed of obstructiens, replace. ST
BIF
(HA&
ET277
EL
DX
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR

Regulated pressure
kPa (kg/cm®, psi)

Vacuum hase is connected 250.1 (2.55, 36.3)

Vacuum hose is disconnacted 299.1 {3.05, 43.4)

Inspection and Adjustment

Idle speed™1 rpm
No-load*2
AT (in “N"" position) 750+ 50

FUEL PUMP

Resistance Q

Approximately @

Air conditioner: ON

EGR TEMPERATURE SENSOR

AIT {in "N" position) 800 + 50
Ignition timing degree 15°+£2° BTDC
Closed closed throtife position
switch touch speed rpm
AT (in “N" position) | fdle speed + 250+ 150°3

Resistance
[at 100°C (212°F}] 39

85.3+8.53

IACV-AAC VALVE (Ste

p motor type)

"1: Feedback controlied and needs no adjustments
*2: Under the following conditiens:
e Air conditioner switch: OFF
& Steering wheel: Kept straight
e Electric load: OFF (Lights, heater, fan & rear defogger)
# Cooling fan: OFF
*3: Diagnostic test mode selector turned fully clockwise

IGNITION COIL

AResistance Q Approximately 0.5
INJECTOR

Resistance Q 10- 14
RESISTOR

Resistance 149 Approximately 2.2

Primary voltage v _ 12
Primary resistance .
[at 20°C (68°F)] Q Approximately 1.0

Secondary resistance

[at 20°C (68°F)] Q 8.2-12.4

THROTTLE POSITION

SENSOR

MASS AIR FLOW SENSOR

Accelerator pedal conditions

Resistance k{2

Completely released

Approximately 1

Supply voltage v Battery voltage (11 - 14)

Partially released

1-9

Approximately 9

Completely depressed

Output voltage v Approximalely 1.0 - 1.3*

*: Engine is warmed up sufficiently and idling under no-load.

ENGINE COOLANT TEMPERATURE
SENSOR

IGNITION WIRE

Temperature °C {°F) Resistance k2

20 (68) 21-29
50 (122) 0.68 - 1.00
80 (176) 0,30 - 0,33

Resistance kQ/m (k1)

Less than 30 (9.1}

EF & EC-338
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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 294 (3.0, 43}

Inspection and Adjustment

EGR TEMPERATURE SENSOR

Idle speed*1 ’ rpm
No-load*2 Resistance 853+ 8.59
MIT 750+ 50 [at 100°C (212°F)] KO v
AIT {in “N'’" position) 790+ 50
Ai diti L ON
i conditionsr. O 800-£ 50 HEATED OXYGEN SENSOR HEATER
fin "N" position)
Ignition timing degree 15+2 BTDG Resistance 0 3- 1,000
Thr(.)tltle position sensar idle 04-05
position W
*1: Feedback controlled and needs ne adjustments IACV-AAC VALVE
*2: Under the foflowing conditions: ) .
w Air conditioner switch: OFF Resistance 0 Approximately 10
« Steering whee!: Kept straight
# Electric load: OFF {Lights, heater, fan & rear defogger)
& Cooling fan: OFF |NJECTOR
Resistance Q 10 - 14

IGNITION COIL

Primary voitage vV

12

Primary resistance
[at 20°C {68°F)} Q

Approximately 0.8

Secondary resistance
[at 20°C (68°F)] Q

MASS AIR FLOW SENSOR

THROTTLE POSITION SENSOR

Accelerator pedal conditions

Resistance k2

Completely released

Approximately 1

Partially released

1-8

Completely depressed

Approximately 9

Supply voltage \4

Battery voltage (11 - 14}

Qutput voltage v

c8-15

*: Engine is warmed up sufficiently and tdling under no-load.

ENGINE COOLANT TEMPERATURE

SENSOR
Temperature °C (°F) Resistance kQ)
20 {68) 21-2.9
50 (122) 0.68 - 1.00
80 {176) 0.30 - 0.33
FUEL PUMP
Resistance Q Approximately 0.5

EF & EC-339
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