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For assistance with wiring diagrams:

* Read Gl section, “HOW TO READ WIRING DIAGRAMS”.

* See EL section, “POWER SUPPLY ROUTING" for power distribution circuit.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW

CHART IN TROUBLE DIAGNOSES”.

Note: Refer to Foldout page for “ECCS WIRING DIAGRAM™.



PREPARATION

Special Service Tools

Tool number
(Kent-Moore No.)
Tool name

Description

» Kv109Do010
(J36777-1)
Ignition timing
adapter coil

@ Kv10114200
(J-36777-4)
Adapter harness

Measuring ignition timing

NT054
KV10114400 Loosening or tightening heated oxygen sensor
" (J-38365) a
Heated oxygen sen-
sor wrench
NT636 a: 22 mm (0.87 in}
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PRECAUTIONS

ECM

& Do not disassemble ECCS control
module {(ECM}.

® Do not turn glagnosis mode selector
forcibly.

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

BATTERY terminal is disconnected. However, this
® Always use a 12 volt battery as power is not an indication of a problem. Do

source. not replace parts because of a slight
® Do net attempt to disconnect battery variation.

cables while engine is running.

INJECTOR
® Do not disconnect injector harmess
connectors with engine running.

e Do not apply battery power directly to

injectors.

ECCS PARTS HANDLING
® Handle air flow meter carefully to avoid

damage.
& Do not disassemble air flow sensor.
® Do not clean mass air flow sensor with WHEN STARTING
any type of detergent, ¢ Do not depress accelerator pedal when
@ Do not disassemble JACY-AAC valve. starting.
® Even a slight leak in the air intake ® Immediately after starting, do not rev up
system can cause serious problems., engine unnecessarily.
@ Do not shock or jar the camshaft ® Do not rev up engine just prior to
position sensor. shutdown.

Supplemental Restraint System (SRS) “AIR BAG”

The Supplemental Restraint Systemn “Air Bag", used along with a seat belt, helps to

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

collision. The Supplemental Restraint System consists of air bag modules {located in the
center of the steering wheel and on the instrument panel on the passenger side),
sensors, a diagnesis unit, waming lamp, wiring harness and spiral cable.

Information necessary to service the system safely is included in the RS section of this

service manual.

WARNING:

@ To avold rendering the SRS inoperative, which could increase the risk of personal
Injury or death in the event of a collision which would result in air bag Inflation,
all maintenance must be performed by an authorized NISSAN dealer,

® Improper maintenance, including incorrect removal and Installation of the SRS, can
lead to personal Injury caused by unintentlonal activation of the system,

® All SRS electrical wiring harnesses and connectors are covered with yellow outer
Insulation. Do not use electrical test equipment on any circuit related to the SRS,

EF & EC-4

WIRELESS EQUIPMENT

@ When installing CB ham radio or a
mobile phone, be sure to observe the
following: (Such wireless equipment
may adversely affect electronic control
systems depending on its installation
location.)

1) Keep the antenna as far away as
possible from the ECM.

2) Keep the antenna feeder line more than
20 cm {7.9 in) away from the harness
of electronic controls.

Do not let them run parallel for a long
distance,

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

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

FUEL PUMP

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

# Tighten fuel hose clamps to the
specified torque.

ECCS HARNESS HANDLING

® Securely connect ECCS harness
connectors.

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

& Keep ECCS harnass at least 10 cm (3.9
in) away from adjacent harnesses. This
prevents an ECCS sysiem malfunction
due to receiving external noise,
degraded operation of [Cs, etc.

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

ground cable.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location
NON-TURBOCHARGER MODEL

Valve timing control
solenoid valves /JI

EGR valve—, s ~—AA unit and [ACV-air regulator
Y

—Heated oxygen sensor
(Left side)

Fuel damper

Heated oxygen sensor - ; \\ A o 7
{Right side)

= 'r - ﬂ/ﬂ

> yﬂ'i;" #*QE.‘! --*}.ﬁ@, / -— Fuel filter
_“'Ii'y)\ i\ / s4 i rel
.' Lm _ ! \ 4?6 )/ Agnition ¢oil relay

EGRC- solenoid valve—\I’

-.'!‘\ (7= N -~
i D, .
Ignition coil and -l“ ﬂl] e %
epark plug #1 \ I-i g , 8 i ey B

| ECCS relay
Power transistor unit —
| \
4
|==
-
- l - —-";_;"_. o :
X\,ﬁ%f/\ Cooling fan relay
: ! 1 e .
Fuel temperature sensor l ! - Throttle pOSI!IC_!n switch and
canister throttle positign sensor

Engine coolant temperature sensor ‘

Mass air flow sensor—’ \“-Camshaﬂ position sensor
J Power steering oil pressure switch

Fuel pressure regulator
Throttle position sensor and—
throttle position switch

‘ PRVR control
“solenoid valve%

¢<> uE % Heated
ﬁ’r‘ ! )_ ) oxygen sensor

Camshaft pcsitionJ (f
sensor

JACV-AAC valve and IACV-FICD
solenoid valve IACV-Air regulator

\ Valve timing control
solencid valve Glove box
S f/ff ”

" Heated oxygen | ! )
\ it @ / \‘- Diagnostic test

Heated
oxygen sensor

mode selector

“EGR valve
LEGR temperature sensor

EF & EC-5
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)
TURBOCHARGER MODEL

EGR valveu\ Valve timing control

solenoid valves

[AA unit Heated oxygen sensor
-Fuel damper and IACV-air (Left side)
lat
Heated oxygen sensor i —réga-’"—“oi"‘: —» _rl--Wastegate vaive control
) ) < R S =TT Ty vl --Wastegate valv
(Right side) e K C Aol TR kLt ! T ! solencid valve
4 d :
. ; —=  (Left side)
EGRCG-solenoid valve _ \ST‘}\ Jh_/ \I
AlV control solenoid N 4 Lo .
valve TN ( /& | Fuel filter
g ok . i

Wastegate valve control”
solenoid valve
(Right side)

gD ] PRVR centrol solenoid valve
o P2 //Ignition coll relay

fgnition eoil and spark —
plug #1 ‘

Cooling fan relay

Throtile position switch
canister and throttle position sensor

Fusl temperature sensor ~

Engine coolant temperature sensor ii_ LCamshafT position sensor

Mass air flow sensor Power steering oil pressure switch

Throttle position sensor and—\ Boost pressure sensor

-Fuel pressure

regulator Wastegate valve control

throttle position switch
solenocid valve

Wastegate valve control

solenoid valve ',

==/

Q", Heated oxygen [f .
|} sensor ;

//\ =
Warm up ;

S L R three-wayj
- catalyst

1 )
.‘ /// Ik k“:_;

A ed T
IACV-AAC valve and IACV-FICD /_) \Q?z% ﬁyi—

solenoid valve

I

Camshatt position —
sensaor

~|ACV-air regulator

-Valve timing control
solenoid valves

~ Diagnostic
test mode
selector

Heated

EGR valve
EGR temperature sensar

MEFS66G
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
System Diagram

NON-TURBOCHARGER MODEL
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
System Diagram (Cont’d)

TURBOCHARGER MODEL
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

System Chart

Mass air flow sensor

Y

Engine coolant temperature
sensor

Heated oxygen sensors

Ignition switch

Y

A4

Closed throttle position switch
(Idie position)

h 4

Throttle pasition sensor

Y

Neutral position switch (M/T)/
A/T control unit {(A/T)
(Gear position)

Vehicle speed sensor

y

b4

Air conditioner switch

Y

Knock sensor

h 4

Fuel temperature sensor

Battery voltage

h 4

EGR temperature sensor

h 4

Power steering oil pressure
switch

*Boost pressure sensor

Y

* Turbecharger model only

ECM
(ECCS
control
module)

Fuel injection &

. . ™ Injectors
mixture ratio control
Electronic ignition system —» Power transistors
IACV-AAC valve, |ACV-FICD
{dle air control system —» solencid valve and |ACV-air
regulator
EGR control EGRC-solenoid valve
Valve timing control —» VTC solenoid valves
Fuel pump and
Fuel pump control | | "Uet P P i
Fuel pump control unit
Heated oxygen sensor monitor Ly Malfunction indicator famp
& on-board diagnostic system (On the instrument panef)
Air conditioning cut control 1 Air conditioner relay

Cooling fan control - Cooling fan controt relay(s)
Pressure regulator control PRVR control solencid valve

*Wastegale valve control sole-
*Waslegate valve control - g

EF & EC-9
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

NON-TURBOCHARGER MODEL
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram

C

]
fle

T oe ot

HOSNEST
B v e G

6% ¥z

D HIL IMS
NOILISOd WH1N3N

HOLSTWHE3HL

=l

HH%M

HOSNIS
FANLYHIdWIL HO3

HOSNIS

SEN1YHAdWEL

[}

ANYTI000 3INIDN3

HOSNAS
NOILISOd
JLL0HHL

HOSNES
SANSS3ed
18008

R Te— e 8
W ! o

G2

09
- P2+

HOSN3S
HATONM

||||||||| =2 €2

HOSNIS

: 2»

NOILISOd

17

LAYHSWYD

r-ﬁ

15

HOSN3S

MO HIV

......... T 22

SSYl

\\\\\\\\\ 3 9c

H1-40SN3S
NIOAX0 O031¥3H

HY-HOSN3S

\\\\\\\\\ 3 33

51

NIDAXO J31v3aH

HT-3ATIVA
QION3Tas O1A

HY=3ATIVA

||||||||| 62
ﬂll 13-9

OION3T0S O1A
JAIVA OIONI0S

TOH1INDD HAHd
JATVA QTONITIOS

177

=-3493
JAvA O IONITI0S

car

O014-A0V1]
H1-3AT%¥A Q10ON30S

HY-3AYA Q10N3TI0S
03INDD JATIVA
ENR L ERRS-

&

IATIVA DVV-ADV]

3snd

SIr

801 —9
LOT—

9

GINA0W 2
J0UINOD  53f
5099 WI3

i5

S
*il
S07
z11
sar
att

a1

£5
£7
as

4

<01 &5 &% 5% @1 91

7C
=39

mﬁJDthDU
o1 1¥

HATAIdUY
T0dLINOD
OWHIHL

29 | Bnusw
U3 Im | 3poy

Jo9 0ane

HOLJIINN
03

ﬁ J932WwOyDEY

02
HQ

oL

UM | PO

|epow JsBaBYIOUUn]

9n1d
i3pow 1A

1 LINN
HOLS ISNYYL
H3IM0d

emei=all
mpnll

-
»d

myﬁ_q&m
1

B
Eld

cfclege

L yspou )y
7100
NOILINDI

¢ 12

o1 pd

HOLIINNOD

s

51

7

S Y

£1

M
[sl =i
4
[at)
=}
=

z1

I CN MJ3HD

HO15153Y

1T

e

HOL1ms
NQILIsSOd
JILI0HHL

0350710

HJ11MS

ER |__M wi|1_ AHNSSIHA

IONTHIILS d3IMOd

20

e
g oN Y]

HOLIArN]

%.
j@].
%I.

T OpN m P

PHIIJ

ST THIA

dlnd 13n

37nAo
TIOHLND

[TR&H2

FUEL _PUMP

H313H0
~-333d$

asnd

DUAL—~
SWITCH

COMpressor pPRESSURE
| GOOLINE

FAN
MOTOR

G o= T0
&
i

f e |

AsC

RELAY
—
) FAN

|

COOLING
SUB-RELAY

RELAY
| mimmas
O
COOLING
EAN

FUSE

)

3snd

£o)
@T&ZiJ

dOLVIIONT

L]

NOTLONNS TV

d L

LNSNOY ¥0d
HOLJ3NNOD
ANTT YLV

: A3y
53323

8]
[«)

15 J0¥][440 >mw%¥¢m
HOLIMS NOILINDI

Or1OrnC
SO0

HNIT

Igisnd

) AVTIY
Ed o R
e NOILINDI 2
H =

ANTTT J7181snd

MEF523G

EF & EC-12

154



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC2208B

Light emitting
diode

Cover

Photo diode
Wave
torming circuit

Rotor plate .

SEF971E

el N
wt A e
[l

Hity,
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SEF328l

SEC221B|

~
Engine cool
lemperature
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connector

ant
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255
shroud
////// MEF870F

Engine Control Module (ECM)-ECCS Control
Module

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

Camshaft Position Sensor (CMPS)

The camshaft position sensor is a 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 other functions.
The camshaft position sensor has a roter plate and a wave-form-
ing circuit. The rotor plate has 360 slits for 1° signal and 6 slits for
120° signal. Light Emitting Diodes (LED) and photo diodes are built
in the wave-forming circuit.

The rotor plate is positioned between the LED and the photo diode.
The LED transmits fight to the photo diode. As the rotor plate turns,
the slits cut the light to generate rough-shaped pulses. These
pulses are converted into on-off signals by the wave-forming circuit
and sent to the ECM.

Mass Air Flow Sensor (MAFS)

The mass air flow sensor is placed in the stream of intake air. It
measures the intake flow rate by measuring a part of the entire
intake flow. It consists of a hot film that is supplied with electric
current from the ECM. The temperature of the hot film is controlled
by the ECM a certain amount. The heat generated by the hot film
is reduced as the intake air flows around it. The more air, the
greater the heat loss.

Therefore, the ECM must supply more electric current to the hot
film as air flow increases. This maintains the temperature of the hot
film. The ECM detects the air flow by means of this current change.

Engine Coolant Temperature Sensor (ECTS)

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

The temperature sensing unit employs a thermistor which is sen-
sitive to the change in temperature. Electrical resistance of the
thermistor decreases in response to the temperature rise.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Connector for
throttle position ,
sensor

Connector for
hard closed throttle
position switch

SEF449M

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

The throttle position sensor responds to accelerator pedal move-
ment. This sensor is a kind of potentiometer which transforms the
throttle position into output voltage, and emits the voltage signal to
the ECM. In addition, the sensor detects the opening and closing
speed of the throttle valve and feeds the voltage signal to the ECM.
Idle position of the throttle valve is determined by the ECM receiv-
ing the signal from the throttle position sensor. This system is called
“soft closed throtile position switch”. It controls engine operation
such as fuel cut. On the other hand, “hard closed throttle position
switch”, which is built into the throttle position sensor unit, is used
for engine control when soft closed throttle position switch is mal-
functioning.

E
=

Not used
(Wide open

/ throttle
?
3

Supply voltage:
5V (Applied between terminal No. 4 and 8)

g
[

pasition switch) T
Qutput voltage between

terminal No. 4 and 5
}

Hard closed
throttle
position switch

4

Throttle
5 5 position
6

sensor

by
=)

g
)

Dl B
EUEﬂ——

=

45 20

Throttla valve opening angle (deg)

135

Output voltage between terminal No. 4 and 5 (V)
Qo

SEF162Q

SEC222B

Fuel Injector

The fuel injector is a small, elaborate solenoid valve. As the ECM
sends injection signals to the injector, the coil in the injector pulls
the needle valve back and fuel is released into the intake manifold
through the nozzle. The injected fuel is controlled by the ECM in
terms of injection pulse duration.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Pressure Regulator
The pressure regulator maintains the fuel pressure at 299.1 kPa @]

To fuel tank (3.05 kg/cm?, 43.4 psi). Since the injected fuel amount depends on
" injection pulse duration, it is necessary to maintain the pressure at
the above value. A
A 3
‘ ) : To
intake EM
From fuel tube manifold
SEFaz8l 16
Holder we— | Heated Oxygen Sensor (HO2S)
| / The heated oxygen sensor is placed into the exhaust manifold. 1t
detects the amount of oxygen in the exhaust gas compared to the

outside air. The heated oxygen sensor has a closed-end tube made
of ceramic zirconia. The zirconia generates voltage from approxi- [FE
mately 1V in richer conditions to OV in leaner conditiocns. The
heated oxygen sensor signal is sent to the ECM. The ECM adjusts
\ the injection pulse duration to achieve the ideal air-fuel ratio. The L

/ “ Heater pad . \l ideal air-fuel ratio occurs near the radical change from 1V to OV.
Isclation f'r;eoma
i kU
bearing SEF406H MT
- AT
N
=
£ BB
g
2
¢ ! FA
i) i
Rich = ideal ratip —— lean
Mixture ratio SEF288D F’M&
Fuel Pump
The fuel pump is an in-tank type with a fuel damper. Both the pump BR
and damper are located in the fuel tank.
8T
RS
SEC2248 BT
Fuel Damper
The fuel damper, which consists of a diagram, reduces fuel pres- [HA
sure pulsation in the fuel feed line between the fuel filter and injec-
tors.
EL
DX

To balance tube

SEF3291
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

To ignition
coil

f
Power transistor unit

hose

SEF451M

Ignition coil

Bracket

SEF027I

Terminal

I |
vBlmeta

Slide plate

e
Air
flow

SEFQ37B

Idle
adjusting »
screw

i

| IACV-

O \AAC \r?lve
ik i

+ &

[

O LI

O o \

IACV-FICD solenoid valve -

MEF435E

SEF040E

Power Transistor Unit & 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 igni-
tion coil is a small, molded type.

Idie Air Control Valve (IACV)-Air Regulator

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

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

Idle Air Adjusting (IAA) Unit

The |IAA unit is made up of the IACV-AAC valve, IACV-FICD sole-
noid valve and idle adjust screw. It receives the signal from the
ECM and controls the idle speed at the preset value.
The IACV-FICD solenocid valve compensates for changes in idle
speed caused by the operation of the air compressor.

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 ON duty is left on, the larger the amount of air that will
flow through the IACV-AAC valve.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Power Steering Oil Pressure Switch

The power steering oil pressure switch is attached to the power Gl
steering high-pressure tube and detects the power steering load,
sending the load signal to the ECM. The ECM then sends the

idle-up signal to the IACV-AAC valve. A,
EM
,_,ff—”ﬂf Transverse link
SEFE62N 13
Vehicle Speed Sensor (VSS)
Magnetic fine The vehicle speed sensor provides a vehicle speed signal to the
~ # HRaed Reed ECM. . . L .
/s N switch s N switch The speed sensor consists of a reed switch, which is installed in
e — the speedometer unit and transforms vehicle speed into a pulse FE
N ST T ™\ Magnetic signal.
) 0 ) line
) o o
Field plate Fleld plate
SEF624B T

Knock Sensor (KS)

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

A knocking vibration from the cylinder block is applied as pressure

to the piezoelectric element. This vibrational pressure is then con- FD
verted into a voltage signal which is sent to the ECM.

4@,

sasaN )
Y AN
\\,,,%.ﬁ%d Terminal| -
A v Weight

Piezoelectric element/
1 i S

FA

%

5

Exhaust Gas Recirculation (EGR) Valve

The EGR valve controls the quantity of exhaust gas to be diverted BR
to the intake manifold through vertical movement of a taper valve
connected to the diaphragm. Vacuum is applied to the diaphragm
in response to the opening of the throttle valve. ST

EGR valve

EGR

temperature
sansor

/ EGR tube

SEF038M BT
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF198J

\——Ptunger
N

SEF200J

SEF256A

Data link connector
for CONSULT

SEF454M

EGR Control (EGRC)-Solenoid Valve

The solenoid valve responds to the ON/OFF signal from the ECM.
When it is off, a vacuum signal from the 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.

Pressure Regulator Vacuum Relief (PRVR)
Control Solenoid Valve

The solenoid valve responds to the ON/OFF signal from the ECM.
When it is off, a vacuum signal from the intake manifold is fed into

the pressure regulator. When the ECM sends an ON signal, the coil
pulls the plunger downward and cuts the vacuum signal.

Wastegate Valve Control Solenoid Valve

The solenoid valve responds to the ON/OFF signal from the ECM.
When it is ON, a vacuum signal from the suction pipe or compres-
sor outlet is fed into the wastegate valve actuator. The actuator is
hard to open at this time. When the control module sends an OFF
signal, the coil pulls the plunger upward and cuts the route to the
suction pipe.

Fuel Filter

The specially designed fuel filter has a metal case in order to with-
stand high fuel pressure.

Data Link Connector for CONSULT

The data link connector for CONSULT is located above the hood
release handle.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

EGR Temperature Sensor

The EGR temperature sensor monitors the exhaust gas tempera- Gl
ture and transmits a signal to the ECM. The temperature sensing

unit employs a thermistor which is sensitive to the change in tem-
perature. Electric resistance of the thermistor decreases in Jja
response to the temperature rise.

EM
SEF072G LG
Valve Timing Control Solenoid Valve
The valve timing control solencids are installed at the rear end of E
the intake camshalfts, and control oil pressure which regulates the
position of the intake camshafts.
FE
GL
Valve timing control
solencid valve
SEFo28| BT
=g \ Carbon Canister
The carbon canister is filled with active charcoal to absorb evapo- &
rative gases produced in the fuel tank. These absorbed gases are
then delivered to the intake manifold by manifold vacuum for com-
bustion purposes. PO
A
Carbon canister
’ SEF337l A

Fuel Temperature Sensor

7 > .
7 /f / ) //E?i? The fuel temperature sensor, built into the fuel tube, senses fuel ER
//<( L P y temperature. When the fuel temperature is higher than specified,
o~ e 4
J ,

the ECM (ECCS control module) turns the PRVR control solenoid

valve ON and raises fuel pressure. ST
RS

Acceleréto:wire
e ' SEF663N B

Boost Pressure Sensor

The boost pressure sensor detects boost pressure at the upstream A
Boost pressure of the throttle body. The pressure signal is transmitted to the ECM.
sensor

SEF986P
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Camshatft position sensor

Engine speed and piston position

h 4

Mass air flow sensor Amount of intake air

Engine coclant temperature sen-

Engine coolant temperature

sor

Heated oxygen sensor

Density of oxygen in exhaust gas

Throttie position sensor

Throttle valve idle position

ECM

Boost pressure sensor* | Boost pressure

Neutral position switch (M/T) Neutral position

Y

(ECCS
control
module)

»| INjectors

A/T control unit {A/T)

Vehicle speed sensor Vehicle speed

Ignition switch Start signal

Battery Battery voltage

y

“Turbocharger only

BASIC MULTIPORT FUEL INJECTION
SYSTEM

The amount of fuel injected from the fuel injector, or
the length of time the valve remains open, is deter-
mined by the ECM. The basic amount of fuel
injected is a program value mapped in the ECM
memory. The program value is preset by engine
operating conditions. These conditions are 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

The amount of fuel injection is compensated for to
improve engine performance. This will be made
under various operating conditions as listed below.
(Fuel increase)

1) During warm-up

2) When starting the engine

3) During acceleration

4) Het-engine cperation

(Fuel decrease)

1) During deceleration

2) During high boost pressure
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

ECM
SYSTEM {EECS
control
modufe) ™
Feedback signal Injection pulse
Combustion Fuel injection
SEF639BA)

Heated
oxyger
sensor

® Simultaneous multiport fuel injection system

No. 1 cylinder -ﬂ— rl ﬂ

Na. 2 cylinder I i

No. 3 cylinder —-n

Ne. 4 cylinder —n

No. 5 cylinder —rL ] Il

No. 6 cytinderj n ﬂ

J—-— 1 engine cycle —-I

@ Sequential multiport fuei injection system

No. 1 eylinder ﬂ

No. 2 cylinder M Bl

No. 3 cylinder

No. 4 cylinder Il

No. 5 cylinder I

Neo. 6 cylinder J_I—
j=———— 1 engine cycie——l

SEC2548

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

The mixture ratio feedback system is used for precise control of the
mixture ratio to the stoichiometric point, so that the three way cata-
lyst can reduce CO, HC and NOx emissions. This system 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 control condition. The open
loop control condition refers to that under which the ECM detects
any of the following conditions and feedback control stops in order

to maintain stabilized fuel combustion.

1) Deceleration

2) High-load, high-speed operation

3) Engine idling

4) Malfunction of heated oxygen sensor or its circuit

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

6) Engine starting

7) Heated oxygen sensor high output voltage

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the heated oxygen sensor. This feed-
back signai is then sent to the ECM to control the amount of fuel
injection to provide a basic mixture ratio as close to the stoichio-
metric mixture ratio as possible. However, the basic mixture 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 stoichiometric mix-
ture ratios is monitored in this system. It is then computed in terms
of “fuel injection duration” to automatically compensate for the dif-
ference between the two ratios.

FUEL INJECTION TIMING

Two types of systems are used — sequential multiport fuel injec-
tion system and simultaneous multiport fuel injection system.

1) Simultaneous multiport fuel injection system
Fuel is injected simultaneously into all six cylinders twice each
engine cycle. In other words, pulse signals of the same width
are simultaneously transmitted from the ECM.
The six injectors will then receive the signals two times for
each engine cycle.
This system is used when the engine is being started and/or if
the fail-safe system (CPU) is operating.

2) Sequential multiport fuel injection system
Fuel is injected into each cylinder during each engine cycle
according to the firing order. This system is used when the
engine is running.

FUEL SHUT-OFF

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

operation.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Electronic Ignition (El) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Y

Mass air flow sensor

Amount of intake air

Y

s0r

Engine coolant temperature sen-

Engine coolant temperature

¥

Throttle position sensor

ECM

Vehicle speed sensor

Throttle valve idle position (ECCS
control " Power fransistors
Vehicle speed module)

kgnition switch

Start signal

Knock sensor

Engine knocking

Battery voltage

Battery N
Te SYSTEM DESCRIPTION
(mesec) 1.76 The ignition timing is controlled by the ECM in order to maintain the
150 A hest air-fuel ratio in response to every running condition of the
Injection engine
, :
e, 128 The ignition timing data is stored in the ECM. This data forms the
1.00 map shown below.
The ECM detecis information such as the injection pulse width and
0.7 y | camshaft position sensor signal which varies every moment. Then
responding to this information, ignition signals are transmitted to
600 1,000 1400 1800 2200 | the power transistor.
Engine speed (rom) __ 11 e.g. N: 1,800 rpm, Tp: 1.50 msec

A°BTDC

In addition to this,

1) At starting

2) During warm-up

3) Atidle

4) At low battery voltage

the ignition timing is revised by the ECM according to the other data
stored in the ECM.

The retard system, actuated by the knock sensor, 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 conditions. Consequently, the retard system does not
operate under normal driving conditions.

However, if engine knocking occurs, the knock sensor monitors the
condition and the signa! is transmitted to the ECM (ECCS control
module). After receiving it, the ECM retards the ignition timing to
eliminate the knocking condition.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

- Idle Air Control (IAC) System
INPUT/OUTPUT SIGNAL LINE @

Engine speed

Camshalft position sensor

e

Engine coolant temperature sen- | ENgine coolant temperature
sor " EM

€D

K

Ignition switch Start signal

Y

Throttle position sensor Throttle valve idie position

Y

—™ IACV-AAC valve

ECM EE
N (ECCS
Neutral position switch (M/T) Neutral position | control
A/T contrgl unit (A/T) maodule) oL
Air conditioner switch Air conditioner operation . IACV-FICD solenoid valve T
Power steering oil pressure switch | Power steering load signal N &
Battery Battery voltage R
Vehicle speed sensor Vehicle speed =
SYSTEM DESCRIPTION LR
This system automatically controls engine idle
speed to a specified level. Idle speed is controlled ElE
through fine adjustment of the amount of air which
by-passes the throttle valve via IACV-AAC valve.
The IACV-AAC valve repeats ON/OFF operation T

according to the signal sent from the ECM. The
camshaft position sensor detects the actual engine
speed and sends a signal to the ECM. The ECM 28
then controls the ON/OFF time of the IACV-AAC
valve so that engine speed coincides with the target
value memorized in ECM. The target engine speed BT
is the lowest speed at which the engine can oper-
ate steadily. The optimum value stored in the ECM
is determined by taking into consideration various A
engine conditions, such as noise and vibration
transmitted to the vehicle interior, fuel consumption,
and engine load. EL
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE

Engine speed

Camshaft position sensor

Mass air flow sensor Amount of intake air

Engine coolant temperature sen-

Engine coolant temperature

sor

kgnition switch Start signal

Throttle position sensor

Throttle valve idle position

Battery Battery voltage

SYSTEM DESCRIPTION

Fuel pump and IACV-air regulator 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 1° signal from
the camshaft position sensor, it knows that the
engine is rotating, and causes the pump to activate.
if the 1° signal is not received when the ignition
switch is on, the engine stalls. The ECM stops pump
operation and prevents battery discharging, thereby
improving safety. The ECM does not directly drive
the fuel pump. It controls the ON/OFF fuel pump
relay, which in turn controls the fuel pump.

Fuel pump voltage control

! ECM »| Fuel pump relay
(ECCS
control
module)}
» »| FUel pump control unit
Condition Fuel pump operation

Ignition switch is turned to ON.

Cperates for
1 second

Engine running and cranking

Operates

When engine is stopped

Stops in 1.5 seconds

Except as shown above

Stops

The fuel pump is controlled by the fuel pump control unit adjusting the voltage supplied to the fuel pump.

Conditions

Supplied voltage

Turbocharger model

Non-turbecharger model

* 1 second after ignition switch is turned ON

* Engine cranking

® 30 (*"NAYS (**'TC) seconds after engine start
[above 50°C (122°F)]

* Engine coolant temperature below 0°C (32°F)

* Engine is running under heavy load conditions

Battery voltage

Battery voltage

* Engine is running under middle load conditions

Approx. 7V

Battery voltage

* Except the above

Approx. 6Y

Approx. 8V

*NA: Non-turbocharger model **TC: Turbocharger model
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Exhaust Gas Recirculation (EGR) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Engine speed . &
i Engi lant t t E)
Engine coolant temperature sen- ngine cooiant tlempe/aiure
sor "
ECM -
(ECCS : LS
control »| EGRC-solencid valve
Throttle position sensor Throttle valve idle position module}
Ignition switch Start signal FE
CL
SYSTEM DESCRIPTION T
This system cuts and controls vacuum applied to This causes the port vacuum to be discharged into
EGR valve and canister to suit engine operating the atmosphere so that the EGR valve remains
conditions, closed. EF
This cut-and-control operation is accomplished 1) Low engine coolant temperature
through the ECM. When the ECM detects any of the 2) Engine starting _
following conditions, current flows through the sole- 3) ngl‘_l-sp_egd engine operation PO
noid valve in the EGR contro! vacuum line, 4) Engine idling
5) Excessively high engine coolant temperature
A,
ST
BT
HA
Bl
X
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pressure Regulator Control

INPUT/OUTPUT SIGNAL LINE

Fuel temperature sensor Fuel temperature

Ignition switch Start signal

A4

¥

Camshaft position sensor Engine speed

A

ECM
{ECCS
control
maodule)

»| PRYR control solenoid valve

SYSTEM DESCRIPTION Fuel temperature is
The fuel “pressure-up” control system briefly above 75°C (167°F)
increases fuel pressure forimproved starting perfor- START
mance of a hot engine. Under normal operating
conditions, manifold vacuum is applied to the fuel ON
pressure regulator, When starting the engine, Ignition  OFF
however, the ECM allows current to flow through the switch |
ON/OFF solenoid valve in the control vacuum line,
opening this line fo the atmosphere. As a result, ON
atmospheric pressure is applied, restricting the fuel oave _OFF OFF
return line so as to increase fuel pressure. control
solencig
valve Approx. 30 sec.
SEF741BA

Air Conditioning Cut Control

INPUT/OUTPUT SIGNAL LINE

Air conditioner system A/C ON signal .| ECM
Tl (E
(ECCS o Air conditioner relay
) control ”
Throttle position sensor Throttle valve opening angle .| module)

This system improves acceleration when the air
conditioner is used.

SYSTEM DESCRIPTION

When the accelerator pedal is fully depressed, the
air conditioner is tumed off for a few seconds.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Valve Timing Control

INPUT/OUTPUT SIGNAL LINE

Mass air flow sensor

Amount of intake air

h 4

Camshaft position sensor

Engine speed

A 4

Engine coolant temperature sen-
sor

Engine cooclant temperature ECM . )
™ (ECCS Varye timing control solenoid
contro > valves
module)

Throttle position sensor

Throttle position

Neutral position switch/A/T control
unit

Neutral pesition

Yy

SYSTEM DESCRIPTION

The valve timing control system is utilized to

amount of intake air, throttle position and gear posi-
tion are used to determine intake valve timing.

increase engine performance. Intake valve opening The intake camshaft pulley position is regulated by
and closing time is controlled, according to the oil pressure, which is controlled by the valve timing
engine operating conditions, by the ECM. control solencid valve.

Engine coolant temperature sighals, engine speed,

Piston

‘ Return spring
/ Camshaft (intake side) Vaive fiming control

solenoid vaive

=

o

Helical gear

Camshatt pulley (intake side) Throttle position maodule)

;
W

4
L]
Drain
Control valve /

Oil
pressure

Engine speed signal
[from camshaft position sensor) —————im
Intake air signal
(from mass air flow Sensor) ————-jn ECM
Engine coolant temperature (ECCS
(from engine coolant temperature sensor) ™ control

{from throttle position sensoar) Ly

Neutral position !
{from neutral position switch)

MEF434EA
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Valve Timing Control (Cont’d)

OPERATION
Engine olp.eratmg Valve tlmllng control intake valvle opgmng Valve overlap Engine torque curve
condition solenoid valve and closing time
Idling, high speed OFF Retard Decreased 0]
Low to medium speed ON Advance Increased ()]

CD Valve timing control solenoid valve is OFF.

@ Valve timing control solenoid valve is ON.

-///////
Solenoid SRS =///// Solenvid
?“5 OFF ON
No drain
SEFQQ9I
Exhaust closes
{ntake Overlap (8°) Owverlap
opens {18°)
Intake valve
Exhaust opEN time
valve
open
time Exhaust opens
Intake
closes
Effect ® ®
Torque WL
Engine speed ——m
SEFO10I
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Cooling Fan Control

INPUT/OUTPUT SIGNAL LINE

Vehicle speed

Vehicle speed sensor

Engine coolant temperature sen- | ENgine coolant temperature

ECM

Y

sor

Air conditioner switch Air conditioner “ON” signal

(ECCS

control
module)

The ECM controls the cooling fan corresponding to
the vehicle speed, engine coolant temperature, and
air conditioner ON signal. The non-turbocharger
model has 2-step control [ON/OFF]. The turbo-
charger model has [ON/OFF] and [LOW/HIGH]
speed control.

OPERATION
[Non-turbocharger model]

pj Coaling fan control relay(s)

[Turbocharger model]

Air conditioner switch is “OFF”

Air conditioner switch is “OFF”

Engine coolant temperature ) Engine coolant temperature .
°C (°F) Cooling fan °C (°F) Cooling fan
Below 104 (219) OFF Below 104 (219) OFF
Above 105 (221) ON Above 105 (221) ON (HIGH)

Air conditioner switch is “ON”

Air conditioner switch is “ON”’

) Engine coolant
Vehicle speed temperature Cooling fan
km/h (MPH) og CF) ?
Below 94 (201) OFF
Bslow 39 (24)
Above 95 (203) ON
Below 104 (219) OFF
Above 40 {25)
Above 105 (221) ON

Vehicle speed E?e?;ef;?;m Cool'ing fan
km/h (MPH}) °C (°F)
Below 89 (192) OFF
Between
Below 39 (24) 90 {194) and 99 LOW
(210)
Above 100 (212) HIGH
Below 104 (219} OFF
Above 40 (25)
Above 105 (221} HIGH

EF & EC-29
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

172

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Wastegate Valve Control

Engine coolant temperature sen-

Engine coclant temperature

¥

h 4

s0r

Throttie position sensor

Throttle valve idle position

Knock sensor

Engine knocking

SYSTEM DESCRIPTION

OPERATION

ECM
(ECCS
control
module)

Y

valves

Wastegate valve control solenoid

The wastegate valve control solenoid valve changes the source
vacuum which activates the actuator. This results in a suitable tur-

bocharger-pressure.

When knock signs are detected, which means a low octane fuel is
being used, the solenoid valve turns OFF, and turbocharger pres-

sure becomes low,

Engine conditions

Wastegate valve control
solenoid valves

Wastegate valve actua-
tars

Turbocharger pressure

® Engine running or cranking
* Throttle position sensor output voltage:
more than 0.1V

Lead to suction pipe or

* Judged fuel quality: hi octane ON turbocharger compressor HIGH
(Detecting no sign of knock) outlet
* Engine coolant temperature is less than 55°C
(131°F)
* Except the above OFF Lead to turbocharger LOW

compressor outlet

EF & EC-30



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System

CPU MALFUNCTION OF ECM @
Input/output signal line
o npa
Camshaft position sensor 120° signal | ol Fuel injectors WA
1° signal v
Ignition switch Start signal - »| Power transistors o
LG

Neutral position switch (M/T)/ Transmission gear position

A/T control unit (A/T) > »| Fuel pump
Battery Battery voltage ,| ECM »| IACV-AAC valve
(ECCS EE
control
module) »| EGRC-solenoid valve
> oL
g
Valve timing control solenoid N
™ valve MY
A
»| Couoling fan control relay{s) AT
=M
» PRVRA control solenoid valve FD
B

Outline in general, engine starting was difficuit under the

if there is something malfunctioning in the ECM's sions in this fail-safe system, it is possible to start R

CPU circuit. the engine.

8T
BT

EF & EC-31 173
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont’d)

Fail-safe system activating condition when
ECM is malfunctioning

The fail-safe mode operation starts when the com-
puting function of the ECM is judged to be malfunc-
tioning.

When the fail-safe system activates, i.e. if a mal-
function condition is detected in the CPU of the
ECM, the MALFUNCTION INDICATOR LAMP 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,
engine idle speed, EGR operation, and so on are
controlled under certain limitations.

Cancellation of fail-safe system when ECM
is malfunctioning

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

MASS AIR FLOW SENSOR MALFUNCTION

If the mass air flow sensor output voltage is above
or below the specified value, the ECM senses an
mass air flow sensor malfunction. In 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
system operation while driving.

Operation
Engine condition Starter switch Fail-safe system Fail-safe functioning
Stopped ANY Does not cperate —
Granking ON Operstes Eggji;ﬁl ;N;"O:BE%inn_ed by a pre-determined injec-
Running OFF Engine speed will nat rise above 2,400 rpm

ENGINE COOLANT TEMPERATURE
SENSOR MALFUNCTION

When engine coolant temperature sensor output
voltage is below or above the specified value,
engine coolant temperature signal is fixed at the

FUEL TEMPERATURE SENSOR
MALFUNCTION

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

preset value as follows: Engine condition Fuel temperaowrea
Engine condition Engine coolant temperature preset value °C (°F)
preset value °C (°F) Start 20 (68)
Start 20 (68) Running 80C (176)
Running 80 {176)
EF & EC-32



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Direct Ignition System
CHECKING IDLE SPEED AND IGNITION TIMING

Idle speed
e Method (With pulse type tachometer)
Clamp loop wire as shown.

Ignition timing
* Method A (Without SST)
1. Remove No. 1 ignition coil.

this wire.
3. Check ignition timing.

cut with insulating tape as shown.

s = _lw-r.
{f pull

Suitable Elgctrode
high-tension wire

Insulating tape

Approx.  appro%
14 (0.55)

Unit: mm (in}

SEF457F

EF & EC-33

2. Connect No. 1 ignition coil and No. 1 spark plug with suitable
high-tension wire as shown, and attach timing light clamp to AT

4. For above procedures, enlarge suitable high-tension wire end
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Direct Ignition System (Cont’d)

- T * Method B (With SST)
' 1. Disconnect connector of No. 1 ignition coil.

A ;i}ti@g\

it

-
e
T | ’ T
—
-/”'j e
T 4 )

2. Connect SST and clamp wire with timing light as shown.
3. Check ignition timing.

e = No. 1 ignition
:/"" L ‘%r coil *"_'\\
i ,,'/"\{// TS

"~ SEFO38IA

- Kv108D0010 Align dire_ction marks on SST and timing light clamp if align-
/ {J-36777-1) ing mark is punched.

L~ Kv10114200
(J-36777-4)

SEF039IB
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

PREPARATION 2. On air conditioner equipped models, checks
1. Make sure that the following parts are in should be carried out while the alr condi- .,
good order. tioner is “OFF”.
* Battery 3. On automatic transmission equipped
* Ignition system models, when checking idle rpm, ignition MA
* Engine oil and coolant levels timing and mixture ratio, checks should be
s Fuses carried out while gear shift lever is in “N”
* ECM harness connector position. EM
s Vacuum hoses 4. When measuring “CO” percentage, insert
¢ Air intake system probe more than 40 cm (15.7 in) into tail pipe.
(Qil filler cap, oil level gauge, etc.) 5. Turn off headlamps, heater blower, rear LE
* Fuel pressure defogger.
¢ Engine compression 6. Keep front wheels pointed straight ahead.
* EGR valve operation 7. Make the check after the cooling fan has J33
* Throttle valve stopped. EC
FE
Overall inspection sequence
INSPECTION START CL
Y MT
Perform on-board diagnostic sys- NG .| Repair or replace.
tem. "
OK AT
r
Check & adjust ignition timing. ‘ : o
hd
Check & adjust idle speed. )
v v FA
Chaeck heaied oxygen sensor func- NG Check heated oxygen sen- NG Repair or replace harness.
tion. sor hamess. "
BR
OK oK
Y
o NG e
Check CO%. | Check emission contr_ol parts 51
and repair or replace if neces-
OK
sary.
v ; &S
Replace heated oxygen
sensor. :E
L4 Yy
INSPECTION END | OK| Check heated oxygen sen- | NG HA
b sor function.
EL
D)4
EF & EC-35 1rv



IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

START
TEMP -.-E—
b J
k'l_), Visually check the following:
120 270 * Air cleaner clogging
* Hoses and ducts for leaks
» EGR valve operation
® Electrical connectors
* Gasket
SEF246F
'E 4
\\“ 1 Iy Start engine and warm it up until water temperature indi-
\\\\\\\ z\; ’ ////7/ cator peints to the middle of gauge.
D 5 77,
N 3 4
S 6 A
= \ 7 _a... y
'-'—___:_. 1 O\ a Open engine hood and run engine at about 2,000 rpm for
= = about 2 minutes under no-load.
Z0 S J
x 1000 r/min \
SEF247F il
Perform ECCS on-board diagnostic system.

NG

OK

N |/ ‘

~ - Repair or replace components as necessary.
— M CHECK — v
g ~ Does engine run smoothly?

/1 N\ oK G
¥

Clean injectors.

SEFO051P

m‘l’

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

Iy

engine at idle speed.

Y
Check ignition timing with a timing light.
15°¢2° BTDC
SEF248F QK NG
h 4

Adjust ignition timing by turning cam-
shatft position sensor after loosening >
securing bolts.

L 4

®

SEF740L
EF & EC-36
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

@
i ry @l
Check idle speed.
MIA
Non-turhocharger
MT: 70050 rpm
AT: 77050 rpm (in “N” position) EM
Turbocharger
MT: 700250 rpm (U.S.A.) LG
75050 rpm {Canada)
AT: 750+50 rpm (in “N’" position)
OK NG
hd
Disconnect throttle position sensor harness EE
connector.
GL
A
SEF247F Adjust idle speed by turning idle speed MT
adjusting screw.
Non-turbocharger AT
MT: 650450 rpm
AT: 72050 rpm {in “N" position)
Turbocharger PO
MT: 65050 rpm (U.S.A.)
700+50 rpm (Canada} =A
AT: 700+50 rpm (in “N” position)
SEF957D v BRI
Connect throttle position sensor harness con-
nector.
BR
¥
Run engine at about 2,000 rpm for about 2 )
minutes under no-load.
RS
4
Set the diagnosis mode of ECM to Diagnostic BT
l—
Test Mode I, ®
! A
©
EL
([B)S
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

(1] ®
Check left side heated oxygen sensor signal. Malfunction
—ICHECK — Make sure that malfunction indicator lamp goes | indicator lamp
on and off more than 5 times during 10 seconds | does not blink.
- ~
/ ‘ \ (at 2,000 rpm).
OK Less than 5 times
®
SEF0s1P
Replace left side heaied oxygen sensor.
i « ®
\ ‘ / P OK | Check feft side heated oxygen sensor signal. NG _
~ N Make sure that malfunction indicater lamp goes ]
—_ _ on and off more than 5 times during 10 seconds
CHECK (at 2,000 rpm).
- ~
/1 \ v
Check right side heated oxygen sensor signal. | Malfunction
Make sure that malfunction indicator lamp goes | indicator lamp
SEF051P| | on and off more than & times during 10 seconds | does not blink.

{at 2,000 rpm).
OK

®

Less than 5 times

END

Replace right side heated oxygen sensor.

'

Check right side heated oxygen sensor signal. | NG
Make sure that malfunction indicator lamp goes
on and off more than 5 times during 10 seconds
{at 2,000 rpm}.

4
END

JOK
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

®
Heated DISCONNECT i ,3]
oxygen sensor ? E@
harness connector 15, _
E’ “ Ecn [ GONNECTDRH Check right su:lg heated oxygen sensor harmess: i
8. d b ~ 1} Turn off engine and disconnect battery ground cable. LA
QISCONNELT 2} Disconnect 76-pin connector from ECM.
3} Disconnect right side heated oxygen sensor harness _ﬁ
= connector. ]
FQ 4) Check for continuity between terminal No. 29 of
> - 76-pin connector and harness connector for heated .
SEF458M OXygen sensor. LG
Heated Continuity eXists. ..o OK ®
eale —— DISCONNECT u - -
oxygen sensor 'ﬁﬁ;s Continuity does not exist. ... NG
harness connector - OK LNG
F’ [_EcM  [o] GONNECTOR]
CHD L - , Repair or replace hamess. fE
DISCONNECT
GL
Connect 76-pin connector to ECM. =
T
SEF459M !
® J

Check left side heated oxygen sensor harness:
1) Turn off engine and disconnect battery ground cable.

2} Disconnect 76-pin connector from ECM. i

3) Disconnect left side hsated oxygen sensor harness =
connector.

4) Check for continuity between terminal No. 55 of - PD

76-pin connector and harness connector for heated
oxygen sensor.

Continuity exists. ..c.ccivciecrcrmn e seerenesseeremnenes. OK
Continuity does not exist. ......cccooeever e NG

OK NG B4,

Y

@

Repair or replace harness.

L 4

Connect 76-pin connector to ECM.

@
)
@

A
EL

1%
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Engine coolant

temperature sensor
hasness connecior

DISCONNECT

1D

&

25 K§2 resistor

SEF460M
Temp =B
120 270
SEF2456F)

SEF248F|

|

1) Disconnect engine coclant temperature sensor harness connec-
tor.

2) Connect a resistor (2.5 k{}) between terminals of engine cool-
ant temperature sensor harness connector.

l

Start engine and warm it up until engine cooclant temperature indi-
cator points to the middle of gauge.

@ i

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

Check “CQO” %.

Idie CO: 0.2 - 8%

After checking CO%,

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

2} Connect engine coolant temperature sensor harness connector
to engine coclant temperature sensor.

lNG

Connect heated oxygen sensor hamess connector lo heated oxy-

gen sensor.

Check fuel pressure regulator.

!

Check mass air flow sensor.

Check injector.
Clean or replace if necessary.

A

Check engine coclant temperature sensor.

!

Check ECM function® by substituting ancther known good ECM.

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

EF & EC-40
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TROUBLE DIAGNOSES

Sensors

Contro! module

Actuators

'S

SEF232GA

SEF233G

SEF234G

How to Perform Trouble Diagnoses for chk
and Accurate Repair

INTRODUCTION

The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc. The ECM
accepts input signals from sensors and instantly drives actuators.
It is essential that both kinds of signals are proper and stable. At
the same time, it is important that there are no conventional prob-
lems such as vacuum leaks, fouled spark plugs, or other problems
with the engine.

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

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

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

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

EF & EC-43
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TROUBLE DIAGNOSES

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

WORK FLOW
SERVICE MANUAL
CHECKIN REFERENCE ITEM &
PAGES
Y
LISTEN TO CUSTOMER COMPLAINTS < DIAGNOSTIC WORKSHEET
EF & EC-45
b4
BASIC INSPECTION < Basic Inspection
EF & EC-64
A 4
> Do self-diagnostic results exist?*1
No Yes
Y
INSPECTICN ON THE Diagnostic Procedures 22 -
BASIS OF EACH MAL- < 37
FUNCTION EF & EC-106 - 143
Y
INSPECTION ON THE Diagnostic Procedures 1 - 21
BASIS OF EACH SYMP- I EF & EC-67 - 105
TOM*2
h 4 h
REPAIR/REPLACE
L 4
NG | FINAL CHECK Basic Inspection
Canfirm that the trouble is completely fixed by performing Basic EF & EC-64
Inspection and Test Drive.
OK
A
CHECK OUT

*1: If the on-board diagnostic system cannot be performed, check main power supply and ground circuit. (See Diag-
nostic Procedure 22.)
*2: If the trouble is not duplicated, see INTERMITTENT PROBLEM SIMULATION (EF & EC-46).
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TROUBLE DIAGNOSES

KEY POINTS

WHAT ... Vehicle & engine model

WHEN ... Date, Frequencies

WHERE.. ... Road conditions

HOW ... Operating conditions,
Weather conditions,
Symptoms

SEF207L

Worksheet sample

How to Perform Trouble Diagnoses for Quick

“and Accurate Repair (Cont’d)

DIAGNOSTIC WORKSHEET

There are many kinds of operating conditions that lead to malfunc-
tions 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 condi-
tions a customer complains.

Make good use of a worksheet like below in order to utilize all the
compilaints for trouble-shooting.

Customer name MR/MS

Model & Year VIN

Engine #

Trans. Mileage

Incident Date

Manuf. Date In Service Date

O Startability

O Impossible to start [0 No combustion [ Partial combustion
1 Partial combustion affected by throttle position
O Partial combustion NOT affected by throttle position

O Possible but hard to start [ Others [ 1

0 Idling

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

Symptoms

[ Driveability

1 Stumble [1Surge 0O Knock O Lack of power
O Intake backfire [ Exhaust backfire
O Others [ ]

0 Engine stall

[1 At the lime of start [1 While idling
0 While accelerating [0 While decelerating
O Just after stopping O While loading

Incident cccurrence

O Just after delivery [0 Recently
LI In the moring O At night [ In the daytime

Frequency

[J All the time [0 Under certain conditions [0 Sometimes

Weather conditions

[0 Not affected

Weather

O Fine 0O Raining O Snowing O Others [ ]

Temperature

OHot OWarm O Cool OCold O Humid °F

Engine conditions

O Cold [ During warm-up [0 After warm-up

Engine

speed | . \ : . | A i

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

Road conditions

Otintown U lnsuburbs O Highway [0 Off road (up/down)

Driving conditions

[1 Not affected
O At starting [ While idling [ At racing
O While accelerating [0 While cruising

O While decelerating [T While turning (RH/LH)
Vehicle
speed |, . 4401

J
0 10 20 30 40 50 60 MPH

Malfunction indicator lamp

O Turned on [ Not turned on

EF & EC-45
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

Y/ THIS is the)
symptom, >
isn't it?

SEF902M

and Accurate Repair (Cont’d)

INTERMITTENT PROBLEM SIMULATION
In order to duplicate an intermittent problem, it is effective to cre-
ate similar conditions for component parts, under which the prob-

lem might occur.
/ Perform the activity listed under Service procedure and note the

result,

Variable factor

Influential part

Target condition

Service procedure

. . Made lean Remove vacuum hose and apply vacuum.
1 [ Mixture ratio Pressure regulator -
. Made rich Remove vacuum hose and apply pressure.
. Camshaft position sen- | Advanced Rotate distributor counterclockwise.
2 | Ignition timing
sor Retarded Rotate distributor clockwise.
Di t heated ha on-
Heated oxygen sensor | Suspended isconnect heated oxygen sensor harness con
g |Mixture ratio feedback nector.
control . Perform on-board diagnostic system (Diagnostic
ECM Operation check Test Mode I1) at 2,000 rpm.
Raised Turn idle adjusting screw counterclockwise.
4 |lIdle speed {ACV-AAC valve
Lowered Turn idle adjusting screw clockwise.
Tap or wiggle.
5 Electrical connection Harness connectors Poor electrical connec- - - - -
{Electric continuity) and wires tion or improper wiring | Face engine rapidly. See if the torque reaction
of the engine unit causes electric breaks.
Cooled Cool with an icing spray or similar device.
6 |Temperature ECM Heat with a hair drier.
Warmed .
[WARNING: Do not overheat the unit.]
Wet.
ING: i I
7 | Moisture Electric parts Damp [WARNING: Do not directly pour w.rater on
components. Uise a mist
sprayer.]
8 | Electric loads Load switches Loaded Tum on headlamps, air conditioner, rear
defogger, etc.
Closed throttl iti
9 .S ro‘ .e posiiion ECM ON-OFF switching Rotate throttle position sensor body.
switch condition
10 | Ignition spark position Timing light Spark power check Try to flash timing light for each cylinder using

ignition coil adapter (SST).

188
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TROUBLE DIAGNOSES

On-board Diagnostic System

Hy * (:_zo'j" MALFUNCTION INDICATOR LAMP @)
Lﬁ) A malfunction indicator lamp has been adopted on the combination
meter.
A,
C Malfunction indicator lamp

\ T

(] KT & IGIJ/ ' EM
SEF461M L@

ON-BOARD DIAGNOSTIC SYSTEM FUNCTION

Diagnostic Test Mode
Condition Diagnostic Test | Diagnostic Test
Mode | Mode Il EE
Engine
stopped SELF-DIAG-
Ignition BULB CHECK NOSTIC GL
switch in ‘{b RESULTS
“ON"
position Engine MT
(ﬁm running MALFUNCTION g;:fTSEEN%éYR
) WARNING .
*;w L MONITOR AT
FD
FA
B
BR
ST
RS
BY
EL
DX
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TROUBLE DIAGNOSES |
On-board Diagnostic System (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

(E@ Turn ignition switch “ON”.
y (Do not start engine.)

.| Diagnostic Test Mode | — BULB CHECK Diagnostic Test Mode | —
. i @ D @) "| MALFUNCTION

WARNING

Start engine.

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

.

Wait at least 2 seconds.

(Turn diagnostic test mode selector fully
countarclockwise.)

'

Diagnostic Test Mode I — SELF-DIAG- o) Diagnostic Test Mode || —
NOSTIC RESULTS ([@ [> @ | HEATED OXYGEN SENSOR
MONITOR

Y

Start engine.

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

*  When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 1 second.
The diagnosis will automatically return to Diagnostic Test
Mode L.

190 EF & EC-48



TROUBLE DIAGNOSES

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

DIAGNOSTIC TEST MODE | — BULB CHECK

in this mode, the MALFUNCTION INDICATOR LAMP in the instru- RA
ment panel stays “ON”.
if either remain “OFF”, check the bulb in the MALFUNCTION INDI-

CATOR LAMP. EM

DIAGNOSTIC TEST MODE | — MALFUNCTION

WARNING LG
MALFUNCTION INDICATOR LAMP Condition

When the following maifunction (maifunction indicator lamp item)

ON is detected or the ECM's CPU is malfunctioning.
OFF OK
FE
Diagnostic trouble Malfunction
code No. GL
12 Mass ait flow sensar circuit
13 Engine coolant temperature sensor circuit T
14 Vehicle speed sensor circuit
26 Boost pressure sensor {Turbocharger model)
31 ECM (ECCS control module) AT
32 EGR function
33 Heated oxygen sensor circuit (Left side} PB
35 EGR temperature sensor circuit
43 Throttle position sensor circuit [EA
45 Injector leak
51 Injector circuit B,
83 Heated oxygen sensor circuit {Right side)

* These Diagnostic Trouble Code Numbers are clarified in _
Diagnostic Test Mode Il — SELF-DIAGNOSTIC RESULTS. BR

¢ The MALFUNCTION INDICATOR LAMP will turn off when
normal condition is detected. At this time, the Diagnostic
Test Mode Il — SELF-DIAGNOSTIC RESULTS memory
must be cleared as the contents remain stored.

@
=

EF & EC-49 191



192

TROUBLE DIAGNOSES

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

DESCRIPTION

In this mode, a diagnostic trouble code is indicated by the number
of flashes from the MALFUNCTION INDICATOR LAMP as shown

below:
Example: Diagnostic trouble code No. 12 and No. 33
0.6 0.3 06 03
-
ON —
OFF (
(
: )
1
0.9 0.3 2.1 0.6 0.9 2 Unit: second
Code No. 12 Code No. 33

SEF8641

Long (0.6 second) blinking indicates the number of ten digits and
short (0.3 second} blinking indicates the number of singie digits.

For example, the MALFUNCTION INDICATOR LAMP flashes once
for 0.6 seconds and then it flashes twice for 0.3 seconds. This
indicates the number “12” and refers to a malfunction in the mass
air flow sensor. In this way, all the problems are c¢lassified by their

diagnostic trouble code numbers.

The diaghostic results will remain in ECM memory.
Display diagnostic trouble code table -

Diagnostic trouble code No.

Detected items

1
12
13
14
21
26
31
32
33
34
35
42
43
45
51
53
54
55

Heredk

CHECK

G

CHECK

CHECK

ELEIINE)

HECK

CHECK

B @

CHECK

HECK

Leve,

(2]
I
m
2]
x

@

CHECK

Camshaft position sensor circuit

Mass air flow sensor cireuit

Engine coolant temperature sensor circuit
Vehicle speed sensor circuit

tgnition signal circuit

Boost pressure sensor {Turbocharger model)
ECM

EGR function

Heated oxygen sensor circuit (Left side)
Knock sensor circuit

EGR temperature sensor circuit

Fuel temperature sensor circuit

Throttle positicn sensor circuit

Injector leak

Injector circuit

Heated oxygen sensor circuit {Right side)
Signal circuit from A/T control unit to ECM (A/T only)

No ralfunction in the abave circuits

IQ?E?( : Malfunction indicator lamp item
s
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TROUBLE DIAGNOSES

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

Diagnostic
trouble
code No.

Detected iteams

Malfunction is detected when ...

Check item (remedy)

Camshaft position sensor
circuit

* Either 1° or 120° signal is not entered for the first
few seconds during engine cranking.

® Harness and connector

(If harness and connector are

1 * Either 1° or 1207 signal is not input often enough normal, repface camshaft position
while the engine speed is higher than the speci- Sensor.)
fied rpm.
Mass air flow sensor ¢ir- | ®* The mass air flow sensor circuit is open or * Harmess and connector
cuit shorted. {If harness and connector are
12 . . .
{An abnormally high or fow voltage is entered.) normal, replace mass air flow sen-
SOr.}
Engine coolant tempera- | ®* The engine coclant temperature sensor circuit is | ® Harness and connector
13 ture sensor circuit open or shorted. * Engine coolant temperature sen-
(An abnormally high or low output voitage is sor
entered.}
Vehicle speed sensor cir- | ® The vehicle speed sensor circuit is open or & Harness and connector
14 cuit shorted. * Vehicle speed sensor
{reed switch)
1 Ignition signal circuit * The ignition signal in the primary circuit is not * Harness and connector
entered during engine cranking or running. * Power transistor unit
Boost pressure sensor * The boost pressure sensor circuit is open or * Harness and connector
26 {Turbocharger model) shorted. * Boost pressure leaks
{An abnormally high or low output voltage is * Boost pressure sensor
entered.)
a1 ECM * ECM calculation functicn is malfunctioning. [Replace ECM (ECCS control mod-
ule).]
a0 EGR function ¢ EGR valve does not operate. » EGR valve
(EGR valve spring does not ift.) * EGRC-solenoid valve
Heated oxygen sensor * The heated oxygen sensor circuit is open or * Harness and connector
53 circuit (Left side) shorted. » Heated oxygen sensor
{An abnormally high or low output voltage is * Fuel pressure
53 Heated oxygen sensor entered.) * Injectors
circuit (Right SIdE) * Intake air leaks
24 Knock sensor circuit * The knock sensor circuit is open or shorted. * Harness and connector
(An abnormally high or low voltage is entered.) ® Knock sensor
EGR temperature sensor | * The EGR temperature sensor circuit is open or * Harness and connector
35 circuit shorted. » EGR temperature sensor
(An abnormally high or low voltage is entered.)
Fuel temperature senscr | » The fuel temperature sensor circuit is open or * Harness and connector
42 circuit shorted. * Fuel temperature sensor
{An abnormally high or low voltage is entered.)
Throttle position sensor * The throttle position sensor circuit is open or ® Harness and connector
43 circuit shorted. * Throttle position sensor

{An abnormally high or low voltage is entered.)

*: 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-51
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TROUBLE DIAGNOSES

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

Diagnostic
trouble Detected items Malfunction is detected when ... Check item {remedy)
code No.
45 Infector leak s Fuel leaks from injector. * injector
51 Injector circuit * The injector circuit is open, ® Harness and connector
* |njector
Signal circuit from A/T * The A/T communication line is open or shorted. * Harness and connector
54 control unit to ECM (A/T
only)

HOW TO ERASE DIAGNOSTIC TEST MODE |l (SELF-
DIAGNOSTIC RESULTS)

The diagnostic trouble code is erased from the backup memory on

the ECM when the diagnostic test mode is changed from Diagnos-

tic Test Mode Il to Diagnostic Test Mode I. (Refer to “HOW TO

SWITCH DIAGNOSTIC TEST MODES™.)

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

* Before starting on-board diagnostic system, do not erase
the stored memory before beginning on-board diagnostic
system.
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TROUBLE DIAGNOSES

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

DESCRIPTION

in this mode, the MALFUNCTION INDICATOR LAMP displays the
condition of the fuel mixture (lean or rich) which is monitored by the

heated oxygen sensor.

MALFUNCTION INDICATOR LAMP

Fuel mixture condition
in the exhaust gas

Air fuel ratio feedback
control condition

ON

Lean

OFF

Rich

Closed loop system

*Hemains ON or OFF

Any condition

Open loop system

*: Maintains conditions just before switching to open loop.

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

HOW TO CHANGE MONITOR FROM LEFT SIDE (Right
side) TO RIGHT SIDE (Left side)

1. Turn diagnostic test mode selector on ECM fully clockwise.
2. Wait at least 2 seconds.

3. Turn diagnostic test mode selector on ECM fully counterclock-
wise.
* These procedures should be carried out when the engine is
running.
[Left side — Right side]
02 02
ON . -
)
ore I !
~ < 06 30 & ~ g
Left side —— Right side
monitor indication monitor
of change
Right side — Left side
[Right side — Left side] 0.2
ON |
)
OFF 8 {
~ 0.2 26 v ’
Right side m Left side
monitor of change manitor Unit: second
SEF134M

HOW TO CHECK HEATED OXYGEN SENSOR

1. Set Diagnostic Test Mode Il. (Refer to “HOW TO SWITCH
DIAGNOSTIC TEST MODES".)

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

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

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

EF & EC-53
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TROUBLE DIAGNOSES

Consult

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.) —

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

NISSAN
CONSULT

[
d'l‘[j
START

| SUB MODE |

SEF3921

5. Touch “ENGINE".

|[ﬂ]_ SELECT SYSTEM !J—{lg
! ENGINE

AT

[ HICAS

[ AIRBAG
[_AUTO A/C
i

__a—_|___

SEF2024

6. Perform each diagnostic test mode according to the inspection

[ﬂ‘_ﬂ SELECT DIAG MODE [ sheet as_ follows:_ _
[ WORK SUPPORT For further information, see the CONSULT Operation Manual.

[ SELF-DIAG RESULTS
[ pATA MONITOR

[ AcTive TEST

[ ECM PART NUMBER
[ FuncTiON TEST

| I

SEF464M
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TROUBLE DIAGNOSES

Consult (Cont’d)
ECCS COMPONENT PARTS APPLICATION

DIAGNOSTIC TEST MODE @
ECCS COMPONENT PARTS WORK DIAgiIaFéTIC DATA ACTIVE TEST FUNCTION
SUPPORT RESULTS MONITOR TEST WA
Camshaft position sensor X
Mass air flow sensor X X EM
Engine coolant temperature sen- X X x '
sor ~
Heated oxygen sensors X =
Vehicle speed sensor X X
Throttle position sensor X X X X
Boost pressure sensor X
K | Fuel temperature sensor X EE
% EGR temperature sensor X X
Knock sensor X CL
Ignition switch (start signal) X X
Air conditioner switch X i
Neutral position switch
Power steering il pressure X M e
switch AT
Battery X
AT signal X R
Injectors X X X X
Power transistors (ignition timing) (Ignitio: sighal) X X X F&
IACV-AAC valve X X X
IAGV-FICD solenoid valve X X X B4
- Valve timing control solenoid X X X
E valve EEl
S PRVR control solenoid valve X X X
© EGRC-solencid valve X X X 5T
Wastegate valve control sclenoid X ¥
valve
Air conditioner relay X RS
Fuel pump relay X X X X
Cooling fan X X X BT
X: Applicable
[FA
EL
IDX
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TROUBLE DIAGNOSES
Consult (Cont’d)

FUNCTION

Diagnostic test mode : Function

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

Work support

Self-diagnostic results can be read and

Self-diagnostic resuits erased quickly.

Bata monitor Input/Output data in the ECM can be read.

Diagnostic Test Mode in which CONSULT
drives some actuators apart from the ECMs

Active test . . .
and also shifts scme parameters in a speci-
fied range.

ECM part number ECM part number can be read.

Conducted by CONSULT instead of a techni-

Function test cian to determine whether each system is
“OK” or “NG".

WORK SUPPORT MODE

WORK ITEM CONDITION USAGE
THRTL POS SEN ADJ CHECK THE THROTTLE POSITION When adjusting throttle position sensor
SENSOR SIGNAL. initial position.

ADJUST IT TO THE SPECIFIED VALUE
BY ROTATING THE SENSOR BODY
UNDER THE FOLLOWING CONDITIONS.
* [GN SW “ON”

*« ENG NOT RUNNING

* ACC PEDAL NOT PRESSED

IGNITION TIMING ADJUSTMENT* * IGNITION TIMING FEEDBACK CON- ‘When adjusting initial ignition timing.
TROL WILL BE HELD BY TOUCHING
“START".

AFTER DCOING SO, ADJUST IGNITION
TIMING WITH A TIMING LIGHT BY
TURNING THE CAMSHAFT POSITION
SENSOR.

IACV-AAC/V ADJ SET ENGINE SPEED AT THE SPECI- When adjusting idle speed.
FIED VALUE UNDER THE FOLLOW-
ING CONDITIONS,

¢ ENGINE WARMED UP

* NO-LOAD
FUEL PRESSURE RELEASE * FUEL PUMP WILL STOP BY When releasing fuel pressure from fuel
TOUCHING “START"” DURING line.
IDLING.

CRANK A FEW TIMES AFTER
ENGINE STALLS.

* The ignition timing feedback control is not adopted on model 300ZX, so it is not necessary to perform IGNITION TIMING
ADJUSTMENT.
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TROUBLE DIAGNOSES

Consult (Cont’d)

SELF-DIAGNOSTIC RESULTS MODE

DIAGNOSTIC ITEM

DIAGNOSTIC ITEM IS DETECTED WHEN ...

CHECK ITEM (REMEDY)

CAMSHAFT POSITION SEN*

* Either 1° or 120° signal is not entered for the first few sec-
onds during engine cranking.

* Either 1° ar 120° signal is not input often enough while the
engine speed is higher than the specified rpm.

* Harness and connactor
{If harness and connector are
normal, replace camshaft
position sensor.)

MASS AIR FLOW SEN

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

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

GCOOLANT TEMP SEN

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

* Harness and connector
* Engine coolant temperature
sensor

VEHICLE SPEED SEN

* The vehicle speed senscr circuit is open or shorted.

« Harness and connector
® Vehicle speed sensor
(reed switch)

IGN SIGNAL—PRIMARY*

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

* Harness and connector
s Power transistor unit

TURBO PRESS SENSOR

* The boost pressure sensor circuit is open or shorted.
{(An abnormally high or low output voltage is entered.)

* Hamess and connector
» Boost pressure sensor
¢ Boost pressure leaks

OXYGEN SEN-R

(An abnormally high or low output voltage is entered.)

ECM * ECM calculation function is malfunctioning. {Replace ECM (ECGCS control
module).]
EGR SYSTEM * EGR valve does not operate. + EGR valve
(EGR valve spring does not [ift.) + EGRC-solenoid valve
OXYGEN SEN * The heated oxygen sensor circuit is open or shorled. * Hamness and connector

* Heated oxygen sensor
* Fual pressure

® Injectors

* Intake air leaks

KNOCK SENSOR

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

® Harness and connector
Knock sensor

EGR TEMP SENSOR

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

* Harness and connector
* EGR temperature sensor

FUEL TEMP SENSOR

* The fuel temperature sensor circuit is open or shorted.
(An abnormaliy high or low voltage is entered.)

® Harness and connector
® Fuel temperature sensor

THROTTLE POSI SEN

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

* Harness and connector
Throttle position sensor

INJECTOR FUEL LEAK

® Fuel leaks from injector.

® Injector

INJECTOR OPEN

s The injector circuit is open.

* |njector

AT COMM LINE

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

* Harness and connector

*: Check items causing a malfunction of camshaft position sensor circuit first, if both “CAMSHAFT POSITION SENSOR” and

“IGN SIGNAL—PRIMARY” are displayed at the same time.

EF & EC-57
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TROUBLE DIAGNOSES
Consult (Cont’d)

DATA MONITOR MODE

Remarks: » Specification data are reference values.
* Specification data are out-put/in-put vatues which are detected or supplied by ECM at the connector.
*; Specification data may not be direclly related to their components signals/values/operations.
ie. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the specification data in spite of the ignition
timing being not adjusted to the specification data. This IGN TIMING moniters the calculated data by ECM according to the input signals from cam-

200

shaft position sensor and other ignition timing related sensors.

MONITOR
ITEM

CONDITION

SPECIFICATION

CHECK ITEM
WHEN QUTSIDE SPEC.

CMPSeRPM (POS)

CMPSeRPM (REF)

# Tachometer: Connect

* Run engine and compare tachometer indication with

the CONSULT value.

Almost the same speed as the
CONSULT value.

* Harness and connector
* Camshaft position sensor

* Engine: After warming up, idle Idle 0.8-15v
the engme ) . # Harness and connector
MAS AIR/FL SE s A/C switch “OFF * Mass air flow sensor
* Shit lever "N 2,000 rpm 14-1.8V
* No-joad

COOLAN TEMP/S

* Engine: After warming up

More than 70°C (158°F)

* Harness and connector
* Engine coolant temperature
Sensor

0z SEN
02 SEN-R 0-0.3¥ & 06-1.0V s Harness and connector
* Engine: After | Maintaining engine speed at 2,000 * Heated oxygen sensor
M/R F/C MNT warming up pm LEAN «» RICH + |ntake air leaks
Changes more than 5 times during | ® Injectors
M/R F/C MNT-R 10 seconds.

VHCL SPEED SE

Turn drive wheels and compare speedometer indi-

Almost the same speed as the

» Harness and connector

cation with the CONSULT value CONSULT value * Vehicle speed sensor
BATTERY VOLT + Ignition switch: ON (Engine stopped) 1 - 14v * Battery
9 ' 9 PP * ECM power supply circuit
* [gnition switch; Throttle valve fully closed 0.4 - 0.5V » Marness and connector
THRTL POS SEN ON ' * Throttle pos!t!on sensor
(Engine * Throttle position sensor adjust-
stopped) Throttle valve fully opened Approx. 4.0V ment

FUEL TEMP SEN

Engine: After warming up

20 - 80°C (68 - 140°F)

* Harness and conneclor
* Fuel temp. sensor

EGR TEMP SEN

Engine: After warming up

Less than 4.5V

* Harness and connector
¢ EGR temperature sensor

* Harness and connector

START SIGNAL * |gnition switch: ON — START QFF - ON « Start switch
* Ignition switch: El"c‘me I:r_alve: ON * Harness and connector
ON & posiion = Throttle position sensor
CLOSED THPOS (Engine Throttle vaive: OFF * Threttle position sensor adjust-
stopped) Slightly open ment
AIR COND SIG * \Erg?rl:i?l:gA:lt:r A/C switch “OFF” OFF * Harness and connector
idle the eng;ne AC switch "ON” ON * Air conditioner switch
NEUT POSI SW * Ignition switch: | Shift lever “P™ or “N" ON * Harness and connector
ON Except above OFF * Neutral position switch
* Engine: After | Steering w.'hee! In neutral position OFF * Harness and connector
PW/ST SIGNAL warming up, | (forward direction) * Power steering oil pressure
idle the engine | Thg steering wheel is turned ON switch
INJ PULSE . Engine:. After warming up idle 370 - 3.0 msec. . L] Hamess and connector
* A/C switch “OFF” ® Injector
¢ Shift lever “N” * Mass air flow sensor
INJ PULSE-R + No-load 2,000 rpm 2.0 - 3.0 msec. * [ntake air system
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TROUBLE DIAGNOSES

Consult (Cont’d)

MONITOR CHECK ITEM
TEM CONDITION SPECIFICATION WHEN OUTSIDE SPEC.
IGN TIMING ditto idle 15” BTDC * Harness and connecter
2,000 rpm More than 25° BTDG * Camshaft position sensor
. Idle 13 - 40% * Harness and connector
JIACV-AACHY ditto 2,000 o — o JACV-AAC valve
ACTIVE TEST MODE
TEST ITEM CONDITION JUDGMENT CHECK ITEM (REMEDY)

FUEL INJECTION
TEST

Engine: Return to the original 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 sensor

IACV-AAC/A OPEN-

Engine: After warming up, idle the
engine.

Engine speed changes according to the

* Harness and connector

ING TEST ¢ Change the IACV-AAC valve opening | opening percent. * |ACV-AAC valve
percent with the CONSULT.
* Engine: Return to the original trouble « Hamess and connector
ENG COOLANT condition If troubie symptom disappears, see e Engine coolant temperature sensor
TEMP TEST * Change the engine coolant tempera- | CHECK ITEM. . Fugl inlectors P
ture with the CONSULT. d
* Engine: Return to the originat trouble
gondition If trouble symptom disappears, see
IGN TIMING TEST | » Timing light: Set ymp Ppears, « Adjust initial ignition timing

Retard the ignition timing with the
CONSULT.

CHECK ITEM.

POWER BALANCE
TEST

Engine: After warming up, idle the
engine.

ASC switch “OFF”

Shift lever “N”

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

Engine runs rough or dies.

* Harness and connector
* Compression

* |njectors

* Power transistor

® Spark plugs

* |gnition coils

Ignition switch: ON

_(I?SS?I_LING FAN * Turn the cooling fan “ON" and “OFF" | Coaling fan moves and stops. : gig;ﬁssf:;dmz(:g?ector
with the CONSULT. g
s Engine: After warming up, idie the
engine.
» A/C switch "OFF"” Engine speed will increase momentarily | ® Harness and connector
FICD SOLV TEST * Shift lever “N” by approx. 200 rpm. s |ACV-FICD solencid valve

Turn the IACV-FICD solenoid vaive
“ON” with the CONSULT.

FUEL PUMP RLY
TEST

Ignition switch: ON (Engine stopped)
Turn the fuel pump relay “ON” and
“OFF” with the CONSULT and listen
1o operating sound.

Fuel pump relay makes the operating
sound.

* Hamess and connector
® Fuel pump relay

EGRC SOLENOID
VALVE TEST

PRVR CONT SOV
TEST

VALVE TIM SOL
TEST

Ignition switch:' ON

Tum solenoid valve “ON” and “OFF"”
with the CONSULT and listen to oper-
ating sound.

Each sclenoid valve makes an operating
sound.

* Harness and connector
s Solenold valve

SELF-LEARN CONT
TEST

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

screen.

EF & EC-59
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TROUBLE DIAGNOSES

Consult (Cont’d)

FUNCTION TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
* Ignition switch: ON
SELF-DIAG {Engine stopped) _ N
RESULTS * Displays the results of on-board Objective system
diagnostic system.
* :?Er:;;lss\fc;f;egl\l * Hamess and connector
- . . * Throttle position sensor {Closed
* Closed throttie position switch | Throttle valve: opened OFF i g
CLOSED THROTTLE cireult Is tested when throttle is throttle pcsﬂ-pn switch)
POSI opened and closed fully * Throttle position sensor (Closed
POSITION SwiTCH | (‘CLOSED THROTTLE POSI st
CIRCUIT) is the test item name for the N Thjrott!e linkaae
vehicies in which idle is Throttle valve: closed ON . Verify operatigon in DATA
:::_elascotf;i by throttle position MONITOR mode.
* Harness and connector
* |gnition switch: ON * Throttle position sensor
THROTTLE POSI SEN |, {ENdine stopped) | Range (Throttle valve fully opened |More than | © 1 Wotlle position sensor
CKT Throttle position sensor circuit is |~ Throttle valve ully closed) 30V adjustment
tested when throttle is opened ' * Throttle linkage
and closed fully. * Verify operation in DATA
MONITOR mode.
* [gnition switch: ON - - * Hamess and connector
NEUTRAL POS! SW (Engine stopped} OUT OF N/P-RANGE OFF * Neutral position switch/Inhibitor
CKT * Neutral position switch circuit is switch
tested when shift lever is IN N-BANGE ON * Linkage + Inhibitor switch
manipulated. adjustment
* g:gﬁli?::;eg'\l & Harness and connector
FUEL PUMP * Fuel pump circuit is tested by There is pressure pulsation on the fuel feed : E:g: Dﬂmp rala
CIRCUIT checking the pulsation in fuel hose. pump relay

pressure when fugl tube is
pinched.

* Fuel filter clogging
» Fuel level

EGRC SOL/V CIRCUIT

Ignition switch: ON

{Engine stopped)

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

»

The solencid valve makes an operating sound

every 3 seconds.

® Harness and connector
* EGRC-solenoid valve

PRVR CONT SV
CIRCUIT

Ignition switch: ON

(Engine stoppad)

PRVR CONT S/V circuit is
tested by checking solenoid
valve operating noise.

The solenoid valve makes an cperating sound

avery 3 seconds.

* Hamess and conneclor
* PRYR control sofenoid valve

VALVE TIMING S/V CKT

Ignition switch: ON

(Engine stopped}

® Valve timing S/V circuit is tested
by checking solenoid valve
operating noise.

The solenoid valve makes an operating sound

every 3 seconds.

* Harness and connectar
* Valve timing solenoid valve

COOLING FAN
CIRCUIT

Ignition switch: ON

(Engine stopped)

Cooling fan circuit is tested by
checking cooling fan operation.

The cooling fan rotates and stops every 3

seconds.

* Harness and connector
s Cooling fan motor
* Cooling fan relay

202
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TROUBLE DIAGNOSES

Consult (Cont’d)

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM {REMEDY)

START SIGNAL

* |gnition switch: ON — START

* Start signal circuit is tested
when engine is started by oper-
ating the starter. Battery voltage
and water temperature before

Start signal: OFF — ON

+ Harness and connector

CIRCUIT cranking, and average battery * |gnition switch

voltage, mass alr flow sensor

output voltage and cranking

speed during cranking are dis-

played.

* Ignition switch: ON

(Engine running) Locked position ON * Harness and connector
PW/ST SIGNAL * Power steering circuit is tested * Power steering oil pressure
CIRCUIT when steering wheel is rotated switch

fully and then set to a straight Neutral position OFF * Power steering oil pump

line running position.

VEHICLE SPEED SEN
CKT

Vehicle speed sensor circuit is
tested when vehicle is running
at a speed of 10 km/h (6 MPH)
or higher.

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

* Harness and connector
* Vehicle spead sensor
* Electric speedometer

IGN TIMING ADJ

*

After warming up, idle the
engine.

ignition timing adjustment is
checked by reading ignition tim-
ing with a timing light and
checking whether it agrees with
specifications.

The timing light indicates the same value on the
screen.

» Adjust ignition timing (by moving
carnshaft position sensor or dis-
tributor)

¢ Camshait position sensor drive
meachanism

MIXTURE RATIO TEST

Air-fuel ratio feedback circuit
(injection system, ignition
system, vacuum system, etc.) is
tested by examining the O, sen-
sor output at 2,000 rpm under
non-loaded state.

* 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)

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

* VACUUM SYS (Intake air leaks})

* O, sensor circuit

* O, sensor operation

* Fuel pressure high or iow

* Mass air flow sensor

POWER BALANCE

After warming up, idle the
engina.

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

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

¢ |njector circuit (Injector, harness
or connector)

* [gnition circuit (Spark plug,
power transistor, ignition coil,
harness or connector)

* Compression

& Valve timing

IACV-AAC/HY
SYSTEM

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%.

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

* Harness and connector

* |ACV-AAC valve

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

* |AS (ldle adjusting screw)
adjustment

IACV-FICD SV SYSTEM

After warming up, idle the
engine.

A/C switch: OFF

lLight switch: OFF

FICD system is tested by
detecting change in engine
speed when IACY-FICD sole-
noid valve is ON and OFF,

L 3

Difference in engine speed is greater than 50
rpm between IACV-FICD solenoid valve “ON"
and “OFF™".

* Harmness and connector
* |ACV-FICD solenoid valve
* Ajr passage

EF & EC-61
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TROUBLE DIAGNOSES

SEF288H

Red

projection

SEF725H

SEF291H

i -Fserform ECM inx.
put/output signay
inspection before
replacement.

~ -
M CHECK —
/ 7~

SEFO51P

Diagnostic Procedure
CAUTION:

1.

Before connecting or disconnecting the ECM harness
connector, turn ignition switch OFF and disconnect nega-
tive battery terminal. Failure to do so may damage the
ECM. Because battery voltage is applied to ECM even if
ignition switch is turned off.

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

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

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

Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions prop-
erly or not. (See page EF & EC-176.)

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

EF & EC-62



TROUBLE DIAGNOSES

Battery
voltage

Harness connector
for solenoid valve ECM

NG

Solenoid valve

®

oK
Circuit tester -0_

SEFt50MA

Diagnostic Procedure (Cont’d)

7. When measuring ECM signals with a circuit tester, never
bring the two tester probes into contact. &l
Accidental contact of probes will cause a short circuit and
damage the ECM power transistor.

Y
El]
e

FE

oL

T

F&

DX

EF & EC-63 205



TROUBLE DIAGNOSES

SEF142i

Basic Inspection

BEFORE STARTING

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

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

s Harness connectors for proper connec-
tions

* Vacuum hoses for splits, kinks, and
proper connections

* Wiring for proper connections, pinches,
and cuts

206

CONNECT CONSULT TO THE VEHICLE
Connect “CONSULT” to the data link con-
nector for CONSULT and select
“ENGINE” from the menu. {Refer to page
EF & EC-54.)

Warm up engine sufficiently and check
ignition timing at idle using timing light.
(Refer to page EF & EC-35.)

Ignition timing: 15°+2° BTDC

{in “N”" position for AT model)

lOK

(Go to & on next page.)

{
i
(7\
SEF144|
J—
=
SEF284G

EF & EC-64

¥
DOES ENGINE START? No .| Go toB .
Yes
4]
4
CHECK [IGNITION TIMING. NG‘ Adjust ignition timing by

turning camshaft position
SEensor.




TROUBLE DIAGNOSES

M IGN TIMING ADJ R [ ]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

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

[ START |

SEF555N

3
2\‘\‘1 1 w,”

4

M

)35
5

-

/
1‘;':7-,: 1
0~

/

ML
Throttle position sensor
harness connector 7

)

! SEF730MB

6]

W THRTL Pos SeN apJ B
*¥% ADJ MONITOR * % %

THRTL POS SEN 0.46V

850rpm
ON

MONITOR

CKPS*RPM (POS)
CLOSED TH/POS

F567G

Basic Inspection (Cont’d)

®

l

CHECK IDLE ADJ. SCREW INITIAL SET
RPM.
1. Select “IGN TIMING ADJ” in

“"WORK SUPPORT" mode.

2. When touching “START”, does
engine speed fall to;
Nan-turbocharger

M/T: 65050 rpm
AT 720+50 rpm
[in “N” position]?
Turbocharger
M/T: 65050 rpm (U.S.A.)
700+50 rpm {Canada)
A/T: 70050 rpm
[in “N” position]?
OR

No

When disconnecting throttle posi-
tion sensor harness connector,
does engine speed fall to:
Nen-turbocharger
M/T: 650+50 rpm
A/T: 720+50 rpm
[in “N” positiorn]?
Turbocharger
M/T: 850150 rpm (U.S.A)
70050 rpm (Canada)
A/T: 70050 rpm
[in “N” position]?

Yes

E h

Adjust engine speed by
turning idle adjusting
screw.

(]

CONNECT

SEF148I

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 fuily
closes.) and “CLOSED
TH/POS” stays “ON™.

OR

NG

Measure output voltage of throttle
position sensor using voltmeter,
and check that it is 0.4 to 0.5V.
{Throttle valve fully closed.)

®

¢0K

(Go to ® on next page.)

EF & EC-65

1. Adjust output voltage by
rotating throttle position
sensor body.

2. Disconnect throttle posi-

tion sensor harness con-
nector for a few seconds
and then reconnect it

3. Confirm that “CLOSED

TH/POS"” stays “ON”.

&l

2,

EL]

Fle

Gl

T

i
Lrd

==
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TROUBLE DIAGNOSES

“#MONITOR 2 NO FAIL []

START SIGNAL ~ OFF

CLOSED TH/PGS  ON

AIR COND SIG  OFF

NEUT POSI SW  ON

[ RECORD
SEF248M
&

/ §

SEF1501

(8]

BSELF-DIAG RESULTS [

FAILURE DETECTED TIME
ENGINE TEMP SENSOR 0O

[ ERASE || PRINT |
SEF1511
8]
I
\\ //
—N CHECK —
-~ ~
/1 N\
SEF051P

Basic Inspection (Cont’d)

l
CHECK SWITCH INPUT SIGNAL. NG, Repair or replace the mal-
Select the following swiiches in functioning switch or its
“DATA MONITOR" mode, circuit.
a) Start signhal,
b Idle position,
¢) Air conditioner signal,
d) Neutral position (Parking)
switch,
and check the switches’ ON-
QFF operation.
OR
=P Remove ECM fram front floor
‘é-‘,. pansl and check the abave
switches’ ON-OFF aperation using
voltmeter at each ECM terminal.
Switch Condition Voltage (V)
Start IGN ON — 0 — Battery
signal IGN START voltage
Idle position —_ —_
AL OFF - Battery volt-
. A/C ON
A/C signal (Engine run- age
; - 05-07
ning}
Shift lever is
Park/Neutral “N" or “P”
position position — 0-580-90
switch Except “N”
and “P”
OK
8] ,
Yes

READ SELF-DIAGNOSTIC RESULTS.
1. Perform “SELF-DIAG
RESULTS" mode.
. Read out self-diagnostic results.
. Is a failure detectad?
OR

w N

. Set “Self-diagnostic results
mode” in Diagnostic Test Mode
Il. (Refer to page EF & EC-50.}

2. Count the number of malfunc-

tion indicator lamp flashes and
read cut the diagnostic trouble
codes.

3. Are the diagnostic trouble codes

being output?

No

A

INSPECTION END

EF & EC-66

Go to the relevant inspec-
tion procedure.
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Diagnostic Procedure 1 — High Idling after

Warm-up

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

Yes

¥

No

y

Check |IACV-air regulator
and circuit.

SEF021K
B ACTIVE TEST B I:]
SELF-LEARN 100%
CONTROL R100%
— — = MONITOR = —— ==
CMPS.RPM {POS)  750rpm
COOLAN TEMP/S 179°F
Q2 SEN 0.90v
02 SEN-R !U_{I 0.04v
L CLEAR |
SEF642N
DISCONNEST
Heated oxygen w1, ? 4
sensor b= 2 4 "f,,
-, o 5
~ -
£ 1= =
~ (41 6
SEF468M

CHECK INTAKE AIR LEAK.
1. Select “SELF-LEARNING
CONT” in “ACTIVE TEST”
mode.

2. Clear the sel-learning control
coefficient by touching
“CLEAR".

3. Does the engine speed drop?

Yes

h J

OR

. Disconnect heated oxygen sen-

sOr harness connectors,

2. After racing engine at 1,500 rpm
under no load for about 30
seconds, does the engine speed

- drop?

No

h 4

Discover air leak location
and repair.

CHECK THROTTLE LINKAGE.

1. Check that throttle linkage moves
smocthly.

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

NG

P

OK
k4

INSPECTION END

SEF378!

EF & EC-67

Repair throttle linkage or
sticking of throttle valve.

MA

=l

LG

Gl

M
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TROUBLE DIAGNOSES

UE%N}EN Diagnostic Procedure 2 — Hunting
A/
CHECK HEATED OXYGEN SENSORS. | Y88 | Check heated oxygen sen-
/1N When disconnecting heated oxygen sen- sor{s). (See page EF &
sor harness connectors, is the hunting EC-129.)
fixed?
Ty
A \\ ¥ No
T ) —
SEF307G v
PERFORM POWER BALANCE TEST. Ne | Goto 4
W actveTesT B L] @ 1. Perform “POWER BALANCE” in i
# % % POWER BALANGE * % % "ACTIVE TEST" mode.
—==zz=== MONITOR ==z===z= 2. Is there any cylinder which does
CMPSsAPM (POS) 745rpm hot produce a momentary
MAS AIR/FL SE 1.13V engine speed drop?
IACV-AACH 15% OR
Eﬂ When disconnecting each ignition
coil harness connector one at a
,—2—-|L3—”i| TEST time, is there any cyiinder which
I 5 ” 6 ” 7 ” 8 | START does not produce a momentary
MEF555G engine speed drop?
Disconnect w ves
:
\ ‘ v
l, S CHECK SPARK PLUGS. NG_ Repair or replace spark
‘ Remove the spark plugs and check for plug(s).

7

SEF3771

fouling, etc.

SEF156!

lOK

{Go to & on next page.)

EF & EC-68
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nght 3|de \\ N —
%g = Battery =
i} iﬂ - —,

-‘ ! e m—-—
Y

\ ]
Wk
R =

! DN N/
/ "pcv valve,,/'/

§cv hose
2 S

']
__Fuel filter ﬁlE/FGSAW

Diagnostic Procedure 2 — Hunting (Cont’d)

®

o |

CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak location
When pinching blow-by hose {lowering the "| and repair.
blow-by air supply), does the engine
speed rise?
No
h 4
NG

CHECK EGR VALVE.
Check EGR valve for sticking.

OK

h 4

INSPECTION END

SECS547A

EF & EC-69

Repair or replace.

FE

cL

RA

BR

ST

RS

G

211



212

TROUBLE DIAGNOSES

SECS547A

B acrvetest B [

* %k POWER BALANCE % *
MONITOR
CMPS*RPM (POS)
MAS AIR/FL SE
IACV-AAGH

745rpm
113V
15%

iy
B2 [3][4] wsr

[5][6][7][8 ]| SmaT

MEF555G

Harness

connector

Diagnostic Procedure 3 — Unstable ldle

CHECK EGR VALVE.
Check EGR valve for sticking.

NG

OK

Y

Repair or replace.

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

2. 1s there any cylinder which does
net produce a momentary
engine speed drop?

OR

No

h 4

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

Yes

h J

GotoE .

CHECK INJECTOR.

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

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

3. When rotating camshaft pesitiocn sensor
shaft, does each injector make an oper-

SEF1581

afing sound?

No

Yes

4]
y

Check injactor({s) and cir-

" cuit(s).

CHECK IGNITICN SPARK.

1. Disconnect ignition coil assembly from
collector,

2. Connect a known geod spark plug to
the ignition coil assembly.

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

NG

SEF155I

4, Check for spark.
l OK

(Go to & on next page.)

EF & EC-70

Check ignition coil, power
transistor unit and their
circuits. (See page EF &
EC-119.)
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Diagnostic Procedure 3 — Unstable Idle

(Cont’d)
""'!1 ® @
K e
! [ P
£
e
. ' CHECK SPARK PLUGS. NG Repair or replace spark
N Remove the spark plugs and check for plugis). EM]
N —— fouling, etc.
SEF156| OK [:f_;:
E A 4
FUEL PRES RELEA
" easc @ CHECK FUEL PRESSURE. NG_ Check fuel pump and cir-
FUEL PUMP WiLL STOP BY 1. Perform “FUEL PRESSURE | cuit.
TOUCHING START DURING RELEASE” in “WORK
IDLE. 1 ;
CRANK A FEW TIMES SUPPORT” mode in order to FE
AFTER ENGINE STALL. release fuel pressure to zero.
2. Install fuel pressure gauge and
check fuel pressure. oL
At idle approx. 255 kPa
START (2.6 kgfcm?, 37 psi)
o iy
' .ﬁb. 1. Release fuel pressure to zero,
4= {Refer to page EF & EC-189.)
2. Install fuel pressure gauge and i
i
check fuel pressure.
l OK
PO
{Go to ® on next page.)
SEF204, [F&
ST
BT
A
EL
DX
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B ACTIVE TEST B D

iacv-Fico sowy OFF

= = = MONITOR = = =
CMPS.RPM (PO3) 762rpm
COOLAN TEMP/S 177°F
CLOSED TH/POS ON

AIR COND SIG OFF
IACV-AAC/Y 18%

[ON_J[ovor | ISIHEN

s

EFg44N

Diagnostic Procedure 3 — Unstable idle
(Cont’d)

N4

~ ~
CHECK —

.

-

/ 1\

SEF051P|

CHECK HEATED OXYGEN SENSOR.

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

2. Maintaining engine at 2,000 rpm

under no-load (engine is
warmed up sufficiently.), check
that the monitor fluctuates
between “LEAN" and “RICH”
more than 5 times during 10
seconds.
- 1 time: RICH — LEAN — RICH
2 times: RICH — LEAN —
RICH — LEAN —
RICH
OR

NG

:
__ Fuel fitter /’ﬁf ‘
S

/

EFB64N

1. Set “Heated oxygen sensor
monitor” in Diagnostic Test
Mode Il. (See page EF &
EC-53))

2. Maintaining engine at 2,000 rpm

under no-load, check to make
sure that malfunction indicator
lamp goes ON and OFF more
than 5 times during 10 seconds.

OK

h 4

.| Replace heated oxygen

sensor(s).

CHECK FOR INTAKE AIR LEAK.

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

Yes
B

lNo

(Go to ® on next page.)

EF & EC-72

Discover air leak location
and repair.
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B

B IGN TIMING ADS B D
— — CONDITION SETTING = —

1GN;T FEEDBACK HOLD

===MONTOR ===
CMPS-RPMIREF)  720rpm
IGN TIMING 158TDC
CLOSED TH/POS  ON
SEFG645NA

Throttle position sensor
harness connector”

SEF732MA

Diagnostic Procedure 3 — Unstable Idle

(Cont'd) ©
@ I

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

2. Can you set engine speed as
follows by turning idle adjusting
screw?

Non-turbocharger
M/T; 650+50 rpm
A/T: 72050 rpm
[in “N™ position]
Turbocharger
M/T: 850+£50 rpm (U.S.AL)
700+50 rpm (Canada)
A/T: 700+50 rpm
[in “N” position]
CR

No

COMPRESSION

PRESSURE

SEF308G

. Disconnect throttle position sen-
sor harness connector.
2. Can you set engine speed as
follows by turning idle speed
adjusting screw?
Non-turbocharger
M/T: B50+50 rpm
AST: 72050 rpm
. [in "N” position]
Turbocharger
M/T: 65050 rpm (U.S.A)
700+50 rpm (Canada)
AT 70050 rpm
[in “N” position]

Yes

10 v

Check for IAS ¢logging or
threttle valve clogging.

CHECK COMPRESSION PRESSURE.
* Check compression pressure.
Standard: kPa (kgfcm?, psi)/300 rpm
1,285 (13.1, 186}
Minimum: kPa (kgfcm?, psi)/300 rpm
981 (10.0, 142)
Difference between each cylinder:
kPa {(kg/cm?, psi)/300 rpm
98 (1.0, 14)

NG

¢OK

Check pistons, piston
rings, valves, valve seats

and cylinder head gaskets.

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

NG

Y

nector,
¢ OK

Reconnect ECM harness connector and
retest.

¢Troub|e is not fixed.

TAY A KNOWN GOOD ECM*.

¢OK

INSPECTION END

Repair or replace.

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

EF & EC-73
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TROUBLE DIAGNOSES

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

SEF3801

SEF3811

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 suit-

SEF1591 able ground and crark engine.

4. Check for spark.
l oK

(Go to @ on next page.)

fgnition coil

SEF155!

216

EF & EC-74

hd

CHECK BATTERY AND STARTER. NG | Repair or replace.
Check battery and starter condition. (Refer g :
to EL section.)
OK
v
CHECK FUEL PRESSURE. No .| Check fuel pump and cir-
1. Pinch fuel feed hose with fingers. 7| cult. (See page EF &
2. When cranking the engine, is there any EC-153.)
pressure on the fuel feed hose?
Yes
v
CHECK IACV-AIR REGULATOR AND Yes__ Check IACV-AAC valve,
IACV-AAC VALVE. "| 1ACV-air regulator and cir-
When pressing accelerator pedal fully, can cuits. (See pages EF &
you start the engine? EC-156 - 159.)
No
4]
r
CHECK INJECTOR. No | Check injector(s) and cir-
1. Remove camshaft position sensor from | cuit(s).
engine. (Harness connector should
remain connected.)
2. Turn ignition switch ON. (Do not start
enging.}
3. When rotating camshaft pesition sensor
chaft, does each injector make an oper-
ating sound?
Yes
v
NG

Check ignition coil, power
transistor unit and their
circuits. (See page EF &
EC-119.)




TROUBLE DIAGNOSES

SEF156l

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

(Contd) o

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

NG

OK

Y

.| Repair or replace spark
plug(s).

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

NG

OK

b4

Reconnect ECM harmess connector and
retest.

F

Trouble is not fixed.

.| Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT. .
Refer to page EF & EC-1086.

NG

OK

v

TRY A KNOWN GOOD ECM*.

A 4

INSPECTION END

Repair or replace.

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

EF & EC-75
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Fuael filter

SEF3811

W ACTIVE TEST B [ ]

PRVR CONT soLv OFF
MONITOR = = =

CMPS-RPM [POS)  750rpm
COOLAN TEMP/S 179°F
02 SEN 0.92v

02 SEN-R .83V
INJ PULSE 2 6msec
IACV-AAC/V 16%

[_ON_j[onvorr | IESITE

SEFB47N

Fuel pressure
regulator

SEF1591

Ignition coil

Diagnostic Procedure 5 — Hard to Start or
Impossible to Start when the Engine is Hot

CHECK FUEL PRESSURE.

1. Pinch fuei feed hose with fingers.

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

No

Check fuel pump and cir-

| cuit. {See page EF &

EC-153.)

Yes
A
CHECK FUEL VAPOR. Y8S | Check fuel properties.
. 1. Select “PRVR CONT SOL "
@ VALVE” in “ACTIVE TEST”
mode.
2. After touching “ON", can you
start the engine?
OR
@ 1. Disconnect fuel pressure regula-
tor vacuum hese and plug hose.
2. Can you start engine?
No
h 4
No

CHECK INJECTOR.

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

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

3. When rotating camshaft position sensor
shaift, does each injector make an oper-
ating sound?

Yes

4]
L 4

.| Check injector(s) and cir-

cuit(s).

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly from
cotiector.

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

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

NG

SEF155I

4. Check for spark.
l OK

(Go to B on next page.}

EF & EC-76

Check ignition coil, power
transistor unit and circuits.
(See page EF & EC-119.)
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Diagnostic Procedure 5 — Hard to Start or
Impossible to Start when the Engine is Hot
(Cont,d) ® &l

CHECK ECM HARNESS CONNECTOR. NG_h Repair or replace. V)
Check the ECM pin terminals for damage
or poor connection of ECM hamess con-

nector. EM
OK

Y

¥
Reconnect ECM harness connector and
retest.

TFrouble is not fixed.

Y

CHECK ECM POWER SUPPLY AND NG; Repair or replace.
GROUND CIRCUIT. " FE
Refer to page EF & EC-106.
oK €L
r
TRY A KNOWN GOOD ECM*.
MIT
Y
INSPECTICN END BT

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

PD

FA

EF & EC-77 | 219
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SEF3801

SEF3811

SEF1591

Ignition coil

SEF1581

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

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

NG

OK

h 4

Repair or replace.

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

Check fuel pump and cir-
cuit. {(See page EF &
EC-153.)

CHECK INJECTOR FOR LEAKAGE.
When pressing accelerator pedal fully, can

you start the engine?

Yes

Y

No

A 4

Check injector(s) for leak-
age.

CHECK INJECTOR.

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

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

3. When rotating camshaft position sensor
shaft, does each injector make an oper-
ating sound?

No

b d

Yes

y

_Check injectors and cir-

cuits.

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 suit-
abie ground and crank engine.

NG

4, Check for spark.
iOK

{Go to @ on next page.)

EF & EC-78

Check ignition coil, power
transistor unit and circuits.
(See page EF & EC-119.)




TROUBLE DIAGNOSES
Diagnostic Procedure 6 — Hard to Start or

(6] Impossible to Start under Normal Conditions
L
(Cont’d) el
®
A
6]
CHECK SPARK PLUGS. NG | Repair or replace spark E
Remove the spark plugs and check for | plug(s).
fouling, etc.
SEF156] G
OK
v
CHECK EGR VALVE. NG | Repair or replace.
Check EGR valve for sticking. -
(=3
OK FE
h 4
CHECK ECM HARNESS CONNECTOR. | NG| Repair or replace. &L
Check the ECM pin terminals for damage "
or poor connection of ECM harmess con-
SECs474| | nectar. T
OK
Y J_ELT
Reconnect ECM harness connector and
retest,
Trouble is not fixed. )]
v
CHECK ECM POWER SUPPLY AND NG | Repair or replace. )
GROUND CIRCUIT. i EA
Refer to page EF & EC-106.
CK o 5
Y
TRY A KNOWN GOOD ECM*.
BE
y
CHECK TIMING BELT FOR PROPER NG_ Replace timing belt. ST
INSTALLATION. -
OK
v RS
INSPECTION END
. BT
*: ECM may be the cause of a problem, but this is rarely the case.
HEA
EL
10X
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TROUBLE DIAGNOSES

B ACTIVE TEST B[]

PRVR CONT soLv OFF
=== MONTOR == =

CMPS.RPM {POS}  780rpm
COOLAN TEMP/S  179°F
02 SEN 0.92v
02 SEN-R 0.93v
INJ PULSE 26msec
IACV-AACN 16%

[ ON [onvorr | IR

SEF647N

Turhocharger model — — -
A o
“/ RS S

Radiator cap

SEF665M

Diagnostic Procedure 7 — Hesitation when the

Engine is Hot

CHECK FUEL VAPOR.
t. Select “PRVR CONT SOL
VALVE" in “ACTIVE TEST"

mode.

2. After touching "ON", perform
cruise test.

3. Does the hesitation disappear?

OR

Yes

Check fuel properties.

2. Perform cruise test.
3. Does the hesitation disappear?

. Disconnect fuel pressure regula-
tor vacuum hose and plug hose.

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

No
Y

INSPECTION END

lines.

Diagnostic Procedure 8 — Hesitation when the

Engine is Cold

CHECK SPARK PLUGS.
Remove spark plugs and check for

NG

.| Repair or replace spark

fouling, etc.
lOK
®

SEF158]

EF & EC-80

" plug(s).




TROUBLE DIAGNOSES
Diagnostic Procedure 8 — Hesitation when the

. . s
Right side s\ | Engine is Cold (Cont'd)
- £ - @l
\
h(
- '| CHECK FOR INTAKE AIR LEAK. ®S,! Discover air leak location
Whii pinching blow-by hose {lowering the and repair. M2,
-iow-by air supply), does the engine
speed rise?
¢ No El
Disconnect and reconnect mass air flow
sensor. Then retest.
LG
Trouble is not fixed.
v Trouble is fixed.
TRY A KNOWN GOOD MASS AIR FLOW »| Replace mass air flow sen-
SENSOR. SOf.
#Trouble is not fixed.
ﬁ_I-E;ECK FOR INTAKE VALVE DEPOS- &
I th'ere are deposits on intake valves,
remove them. L
INSPECTION END MT
Diagnostic Procedure 9 — Hesitation under i
g m h)
Normal Conditions o
0 NG
CHECK SPARK PLUGS. » Repair or replace spark Eh]
Remove spark plugs and check for plug(s).
fouling, etc.
OK 1)
¥ v
CHECK HEATED OXYGEN SENSOR. es_; Replace heated oxygen
SEF1581 1. See “M/R F/C MNT (right and $ensor(s). BA
left sides)” in “DATA MONITOR”
mode.
2. Maintaining engine at 2,000 rpm
B ACTIVE TEST B D under no-load (with engine BR
3 warmed up sufficiently.), check
IACV-FICD 501V OFF to make sure that the monitor
= = = MONITOR = = — fluctuates between “LEAN" and
CMPS-RPM (POS) ~ 762rpm Ir:’g?'gsg:%fﬁ  than § times dur- ST
COOLAN TEMP/S  177°F ; )
1 time: RICH — LEAN — RICH
CLOSED TH/POS  ON 2 times: RICH — LEAN —
AIR COND SIG OFF RICH — LEAN —
IACV AAC/V 18% RICH RS
OR
ey 1. Set “Heated oxygen sensor
L ON ” ON/OFF J ."é',. monitor” in Diagnostic Test
SEF644N Mode iI. (See page EF & 3T
EC-53.)
2. Maintaining engine at 2,000 rpm
under no load, check that mal-
d load, check th |
function indicator lamp goes ON &
\ I / and OFF more than 5 times dur-
~ / ing 10 seconds.
- No EL
— I CHECK ¢
Go t t X
- ~ (Go to @ on next page.)
/1 \ DX
SEF051P
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TROUBLE DIAGNOSES
Diagnostic Procedure 9 — Hesitation under
Turbocharger model-—— Normal Conditions (Cont’d)
S //
T o ®
LU
B S .
: R URARIEE
r‘?s;;_\ 7 Radiator cap
(W) i
© !‘.‘ R‘/\ '\IE‘% [ \ """ || CHECK CANISTER PURGE. Yes | Gheck purge and vacuum
,‘ I‘. \I‘ ‘\ *I'Si;/ s 1. Disconnect canister purge line hose " lines.
ARl T e Y and plug hose,
s P ‘|| 2. Perform cruise test.
//\/\/;/%\/\{/— ,_,/,./‘// 3. Does the hesitation disappear?
IS SEFBE5N
No
El Right side v - — | A
LI, e ‘
- i
b <\\L NS 12 CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak location
Py \ . ) When pinching blow-by hose (lowering the | and repair.
blow-by air supply), does the engine
} speed rise?
s 3 Y No
L 4
/0 INSPECTION END
/1'U
F
Left side o
! PN
/ vfpcv vgl\re/J/

/
/\,{F‘ ,
___Fuel Tilter //ﬁf‘ :
s

EFGB4N

224
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TROUBLE DIAGNOSES

Diagnostic Procedure 10 — Engine Stalls when
Turning &l
F FUEL
~ (712
CHECK FUEL LEVEL. NG | Fill fuel tank with fuel. ’
- Check to see that there is enough fuel in "
- tank. Ewﬂ
E 4 OK
SEF3886I il LG
0O PERFORM POWER BALANCE TEST. No | Goto H .
B AcTIVETEST B 1. Perform “POWER BALANCE” in |
* %% POWER BALANCE % %% “ACTIVE TEST” mode.
==z=zz=== MONITOR ======== 2. Is there any cylinder which does
CMPSsRPM (POS} 745rpm not produce a momentary -
MAS AIR/FL SE 113V engine speed drop? [FE
IACV-AACN 15% OR

When disconnecting sach injector

nlzl TEI‘;F-“ harness connector one at a time, eL

is there any cylinder which does
I ) ” 6 ” 7 ” 8 [ START not produce a momentary engine

.
MEF555G speed drop? [T
Yes
&
r\xT
¥
CHECK INJECTOR. Ne | Check injector(s) and cir-
1. Remove camshaft position sensor from 71 cuit(s). 7D
engine. (Harness connector should
remain connected.) .
2. Turn ignition switch ON. (Do not start A
engine.)
3. When rotating camshaft position sensor
shaft, does each injector make an oper- [RA
ating sound?
Yes H
E
A 4
CHECK IGNITION SPARK. NG | check ignition coil, power ST
1. Disconnect ignition coil assembly from "] transistor unit and circuits.
collector. {See page EF & EC-119.)
2. Connect a known good spark plug 1o BS
the ignition coil assembly.
3. Place end of spark plug against a suit-
SEF1591 able ground and crank engine. BT
4., Check for spark.
OK
I HA
{Go to ® on next page.)
EL
10X

SEF1551
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TROUBLE DIAGNOSES
Diagnostic Procedure 10 — Engine Stalls when
Turning (Cont’d)

B FUEL PRES RELEASE B ®
FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.
CRANK A FEW TIMES
AFTER ENGINE STALL.
GINE S CHECK FUEL PRESSURE. NG | Check fuel pressure regu-
@ 1. Perform “FUEL PRESSURE | lator diaphragm.
RELEASE" in “WORK
START ] SUPPORT” mode in order to
release fuel pressure to zero.
' 2. Install fuel pressure gauge and
check fuel pressure.

At idle approx. 255 kPa

(2.6 kgfcm?, 37 psi)

The moment throttle valve is
fully open:

approx. 304 kPa (3.1 kg/em?,
) 44 psi)

OR
.u"':‘a’. 1. Release fuel pressure to zero.
{Refer to page EF & EC-189.)
2. Instali fuel pressure gauge and
SEF204J check fuel pressure.

OK

Y
CHECK ECM HARNESS CONNECTOR. | NC | Repair or replace.
Check the ECM pin terminals for damage 4
or poor connection of ECM harness con-
nector.

OK

Y

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

) J
CHECK ECM POWER SUPPLY AND NG_ Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-106.

OK
h 4
TRY A KNOWN GOOD ECM*.

Y
INSPECTION END

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

26 EF & EC-84



TROUBLE DIAGNOSES

1] BACTVETESTE [ ] Diagnostic Procedure 11 — Engine Stalls when
PRVR CONT soLv OFF the Engine is Hot al
= = = MONITOR = = =
CMPS+RPM (POS}  750rpm
COOLAN TEMP/S  179°F m
gg ggm o 8“3%3 CHECK FUEL VAPOR. Yes | Check fuel properties.
INJ PULSE 2 6msac 1. Select “PRVR CONT SOL
IACV-AAC/V 16% VALVE"” in “ACTIVE TEST" M
ONJOFF mode.
| ON ” I 2. After touching “ON”, perferm
m SEFE48N cruise test. LG
3. Does the engine stall disap-

pear?
OR
"@. 1. Disconnect fuel pressure regula-

L tor vacuum haose and plug hose.
2. Perform cruise test. FE
3. Does the engine stall disap-
pear?
Fuel pressure
regulator No GL
paux ¥
SEFS34| | PERFORM POWER BALANCE TEST. No lGgowold . T
1. Perform “POWER BALANCE” in "
W acrvetest il [ ACTIVE TEST" mode. -
. - I
* % % POWER BALANCE # %% 2. Is there any cylinder which does
—======= MONITOR ========t not produce a momentary
CMPSRPM (POS)  745rpm engine speed drop? Eh)
MAS AIR/FL SE 143V OR
IACV-AACN 15% "iE‘? When disconnecting each injector
w 4= harness connector one at a time, e
is there any cylinder which does A
Ii”i"i-l TEST not produce a momentary engine
(5] 6 [ 7 " 8 i| START speed drop?
MEF5556G RA
Yes
arness CHECK INJECTOR. No .| Check injector(s) and cir-
connector 1. Remove camshaft position sensor from " cuit(s).
/ engine. (Hamess connector should Sy
remain connected.)

2. Turn ignition switch ON. {Do not start
engine.) RS
3. When rotating camshaft position sensor
shaft, does each injector make an oper-
SEF45a1 ating sound? B

l Yes

(Go to & on next page.)

S EA

A

EL

SEF1591
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TROUBLE DIAGNOSES

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

: l

CHECK IGNITION SPARK. NG | theck ignition coll, power

1. Disconnect ignition coil assembly from transistor unit and their
collector. circuits. {See page EF &

2. Connect a known good spark plug to EC-119))

-z the ignition coil assembiy.

iy — 3. Place end of spark plug against a suit-

able ground and crank engine.

seriss| | 4- Check for spark.

Y

lgnition coil

OK

B FUEL PRES RELEASE B X

FUEL PUMP WILL STOP BY CHECK FUEL PRESSURE. NG | Gheck fuel pressure regu-
TOUCHING START DURING 1. Perform “FUEL PRESSURE lator diaphragm.
IDLE RELEASE” in “WORK
CRANK A FEW TIMES SUPPORT” mode in order ta
AFTER ENGINE STALL. release fuel pressure to zero.
2. Install fuel pressure gauge and
check fuel pressure.
At idle approx. 255 kPa
L START (2.6 kg/em?, 37 psi)
The moment throttle valve is
fully open:
approx. 304 kPa (3.1 kg/cm?,
44 psi)
CR
1. Release fuel pressure fo zero.
(Refer to page EF & EC-189.)
2. Install fuel pressure gauge and
check fuel pressure.

h J

OK

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

NG )
Repair or replace.

h 4

SEF204.)
OK

4

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

4
CHECK ECM POWER SUPFLY AND NG.} Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-106.
OK

¥
TRY A KNOWN GOOD ECM*.

Y
CHECK TIMING BELT FOR PROPER

NG Replace timing belt.

Y

INSTALLATION.

OK

4
INSPECTION END

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

228 EF & EC-86



TROUBLE DIAGNOSES

S

,
SE

SEF382(

W actvetesTm [

* %k POWER BALANCE % % %
=r=s==== MONITOR ========g

CMPSRPM (POS) 745:pm
MAS AIR/FL SE 1.13v
IACV-AACN 15%

BEG
EnnnE

MEF555G

Ve

=

SEF158I

SEF1521

SEF155!

Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold
a

CHECK IACV-AIR REGULATOR AND
JIACV-AAC VALVE.

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

NG

Y

OK

r

Check IACV-AAC valve,
JACV-air regulator and cir-
cuits. (See pages EF &
EC-156 - 159))

PERFORM POWER BALANCE TEST.
1. Perform "POWER BALANCE" in
"ACTIVE TEST" mode.

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

OR

NG

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

OK

¥

Goto [ .

CHECK INJECTOR.

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

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

3. When rotating camshaft position sensor
shaft, does sach injector make an oper-
ating sound?

NG

OK

a +

h

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

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly from
collector.

2. Cennect a known good spark plug to
the ignition coil assembly.

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

NG

4. Check for spark,
l OK

{Go to & on next page.)

EF & EC-87

Check ignition coif, power

| transistor unit and circuits.

(See page EF & EC-119.)

E

LG

RE

fa
ey .L

=
=
il

H
- 1

g
)]

229



230

TROUBLE DIAGNOSES

SEF1561

(6]

A FUEL PRES RELEASE W

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES
AFTER ENGINE STALL.

START

|

\ 4

Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold (Cont’d)

®

l

CHECK SPARK PLUGS. NG

Remove the spark plugs and check for
fouling, ete.

OK

E Y

.| Repair or replace spark
plug(s).

CHECK FUEL PRESSURE. NG

1. Perform “FUEL PRESSURE

RELEASE” in "WORK

SUPPORT” mode in order to

release fuel pressure to zero.
2. Install fuel pressure gauge and

check fuel pressure.

At idle approx. 255 kPa

(2.6 kg/cm?, 37 psi)

The mement throttle valve is

fully open:

approx. 304 kPa (3.1 kg/cm?,

44 psi)

OR
. Release fuel pressure to zero.
(Refer to page EF & EC-189.)
2. Install fue! pressure gauge and
check fuel pressure.

OK

A

.| Check fuel pressure regu-

tator diaphragm.

SEF204J

CHECK ECM HARNESS CONNECTOR. | NG

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

OK

hd

Reconnect ECM harness connector and
retest.

Troubte is not fixed.
r

Repair or replace.

CHECK ECM POWER SUPPLY AND NG

GROUND CIRCUIT.
Refer to page EF & EC-106.

OK

h 4

TRY A KNOWN GOOD ECM*.

INSPECTION END

Repair or replace.

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

EF & EC-88




TROUBLE DIAGNOSES

1] Diagnostic Procedure 13 — Engine Stalls when
B ACv-AACY SYSTEME [ Stepping on the Accelerator Momentarily @l
LET ENGINE IDLE
THEN (1]
TOUCH START . MF‘;
(A/C SW-LIGHT SW OFF) CHECK OVERALL FUNCTION. No | Check IACV-AAC valve .
1. Start engine and warm it up sufficiently. | and circuit. (See page EF
2. Check idle speed. & EC-159.) &
Nen-turbocharger ’
[ next | START ] MT: 70050 rpm
AT: 770+£50 rpm
SEFZ49M 7
[in “N” position] LE
Turbocharger
WACTVETEST B[] MT: 700+50 rpm (U.S.A.)
IACV-AAC/A OPENING 50% 750+£50 rpm (Canada)
AT: 75050 rpm
=== MONTOR === [in “N” position] =
CMPS'T‘F':“F"L[PSESJ fggc‘)m 3. Perform “IACV-AAC/V g
S T Enne PR SYSTEM" in “FUNCTION
TEST” mode with CONSLULT. ol
OR s
1. Select "IACV-AAC/V OPENING”
[@Qu["Up J[DWN][Qd] in “ACTIVE TEST” mode. -
SEFB4SN 2. When touching “Qu” and “Qd", )
does the engine speed change
according to the percent of P
3 IACV-AAC valve opening? AT
2wt f,‘f. OR
10 . \5 When disconnacting JACV-AAC N
- - valve harness connector, does the PO
o 6 .
engine speed drop?
= Yes B2
v
SEF146l | PERFORM POWER BALANCE TEST. No | goto B . F&
1. Perform “POWER BALANCE" in "
. ACTIVE TEST . D “ACTIVE TEST"” mode. -
2. Is there any cylinder which does BR
*x f_P_o_WﬁgN?_lf‘OLSN_C_E_f_*_’:_ not produce a momentary
________________ ; 5
CMPSeRPM (POS)  745rpm engine ngf drop? ST
MAS AIR/FL SE 113V ©
IACV-AACH 15% .*-E'. When disconnecting each injectar
A2y  harness connector one at a time,
ll—lt] is there any cylinder which does RS
| 2 ” 3 “ 4 TEST not produce a momenlary engine
| 5 “ 6 ” 7 ” 8 ] START speed drop?
MEF555G l Ves ET
Go to @& on next page.
( page.) A
Harness

-connectoy gl
Injector
@ / 4

SEF158I
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TROUBLE DIAGNOSES

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

(Cont’d)

®
CHECK INJECTOR. No .| Check injector{s) and their
1. Remove camshaft position sensor from 4 circuit(s).

engine. (Hamess connector should
remain connected.)

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

3. When rotating camshaft position sensor
shaft, does each injector make an oper-
ating sound?

SEF1591

Yes
ﬂ r
CHECK IGNITION SPARK. N_G’ Check ignition coil, power
1. Disconnect ignition coil assembly from transistor unit and their
SEF1551 collector. circuits. (See page EF &
2. Connect a known good spark plug to EC-119.)
M FUEL PRES RELEASE B the ignition coil assembly.
3. Place end of spark plug against a suit-
FUEL PUMP WILL STOP BY able ground and crank engine.
TE?L%FHING START DURING 4. Check for spark.
CRANK A& FEW TIMES OK
AFTER ENGINE STALL.
5|
A
I START ]l CHECK FUEL PRESSURE. NGV Check fuel pressure regu-
@ 1. Perform “FUEL PRESSURE lator diaphragm.
. RELEASE” in "WORK

' SUPPORT" mode in order to

release fuel pressure to zero.
2. Install fuel pressure gauge and
check fuel pressure.
At idle approx. 255 kPa
(2.6 kg/cm?, 37 psi)
The moment throtile valve is
fully open:
approx. 304 kPa (3.1 kgfem?,
44 psi)
OR
. Release fuel pressure to zero.
{Refer to page EF & EC-189.)
2. Install fuel pressure gauge and
check fuel pressure.

lox

{Go to ® on next page.}

SEF204J
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TROUBLE DIAGNOSES

Diagnostic Procedure 13 — Engine Stalls when
Stepping on the Accelerator Momentarily
(Cont’d) (Gl

CHECK ECM HARNESS CONNECTOR. (NG | Repair or replace. M,
Check the ECM pin terminals for damage
or poor connection of ECM harness con-

nector. EM
oK .
; Le

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

r R
CHECK ECM POWER SUPPLY AND NG | Repair or replace.
GROUND CIRCUIT. . FE
Refer to page EF & EC-106.

OK 6L

¥
TRY A KNOWN GOOD ECM*

MT

4 .
INSPEGTION END AT

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

PO

FA

ST

RS

EL

X
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TROUBLE DIAGNOSES

W 1ACV-AACH SYSTEM I

LET ENGINE IDLE
THEN
TOUCH START
{A/C SWLIGHT SW QOFF)

il

[ NEXT lI STA“RT I

SEF474M

WACTiVETEST B [
IACV-AAC/V GPENING 50%

= = = MONITOR == =
CMPS-RPM(POS)  850rpm
MAS AIR/FL SE 1.24v
COOLAN TEMP/S  179°F

Qd_Up J[DWNI[Qd|

SEF649N

SEF1461

Diagnostic Procedure 14 — Engine Stalls after

Decelerating

CHECK OVERALL FUNCTION.
1. Start engine and warm it up sufficiently.
2. Check idle speed.
Non-turbocharger
MT: 700£50 rpm
AT: 770+50 rpm
[in “N" position]
Turbocharger
MT: 700450 rpm {U.5.A}
75050 rpm (Canada)
AT: 75050 rpm

[in “N” position]

SYSTEM” in “FUNCTION
TEST” mode with CONSULT.

No

OR

1. Select “|IACV-AAC/V OPENING”
in “ACTIVE TEST" mode.

2. When touching "Qu” and "Qd",
does the engine speed change
according to the percent of
IACV-AAC valve opening?

OR

3. Perform “IACV-AACV

When disconnecting IACV-AAC
valve harness connector, does the
engine speed drop?

l Yes

(Go to @ on next page.}

EF & EC-92

.| Check IACV-AAC valve
| and circuit. {See page EF

& EC-159.)




TROUBLE DIAGNOSES
Diagnostic Procedure 14 — Engine Stalls after

2] Decelerating (Cont’d)
IGN TIMING ADJ
. " [ ® e

— — CONDITION SETTING — —

1GN/T FEEDBACK HOLD 2

2 ME,

=== MONTCR === CHECK IDLE ADJ. SCREW CLOGGING. |NO .1 Check for IAS clogging or
%N&PETS{S&N&(REF] ?ngDTrgC 1. Perform “IGN TIMING ADJ" in "| throttle body clogging.

CLOSED TH/POS  ON “WORK SUPPORT" mode. EM

2. Can you set engine speed as ’

follows by turning idle adjusting
SEFB45NA, screw? 1%
Non-turbocharger
M/T: 650+50 rpm
AIT: 720150 rpm
[in “N” position]
Turbocharger
M/T: 65050 rpm (U.S.A.) FE
700+50 rpm (Canada)
A/T: 700+50 rpm
[in “N” position] oL
OR
@ 1. Disconnect throttle position sen-
sor harness connector. I
2. Can you set engine speed as
follows by turning idle speed
adjusting screw? AT
Non-turbocharger
M/T: 65050 rpm

Throttle position sensor
harness connector”

SEF732MA

A/T: 72050 rpm _ 2]
[in “N” position]
Turbocharger
M/T: 65050 rpm (U.S.A.) £

70050 rpm {Canada)
A/T: 70050 rpm
[in “N”’ position]

l Yes

{Go to ® on next page.) BR

ST

RS
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TROUBLE DIAGNOSES

Diagnostic Procedure 14 — Engine Stalls after

M AcTivETesT B O

Decelerating (Cont’d)

SEF158I

CHECK INJECTOR.
1. Remove camshaft position sensor from

SEF1591

engine. (Harmess connector should
remain connected.)

2. Tum ignition switch ON. {Do not start
engine.)

3. When rotating camshaft position sensor
shaft, does each injector make an oper-
ating sound?

Yes

4

% %% POWER BALANCE % %%
======== MONITOR =======2
CMPSsRPM (POS) 745rpm
MAS AIR/FL SE 1.13v
IACV-AACN 15%
' q PERFORM POWER BALANCE TEST. No | Goto [ .
1. Perform “POWER BALANCE” in- "
L%..”i"i.l TEST “ACTIVE TEST” mode.
[5][6][7 ]| 8] S™RT 2. Is there any cylinder which doss
MEF555G not produce a momentary
engine speed drop?
OR
‘ﬁ" When disconnecting each injector
Harness &=  harness connector one at a time,
connector is there any cylinder which does
. / not produce a momentary engine
Injector . speed drop?
@ Yes
‘ / B A
No

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

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly from

{gnition coil

collector.

2. Connect a known good spark plug to
the ignition coil assembly.

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

4. Check for spark.

NG

l oK

-

\\_ (Go to © on next page.)
SEF1551
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.| Check ignition coil, power
"1 transistor unit and circuits.

(See page EF & EC-119.)




TROUBLE DIAGNOSES

B ruel PRES RELEASE B

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES
AFTER ENGINE STALL

START

\

SEF2044J

Diagnostic Procedure 14 — Engine Stalls after

Decelerating (Cont’d)

® &l
2 l ME
CHECK FUEL PRESSURE. NG | Check fuel pressure regu-
@ 1. Perform "FUEL PRESSURE fator diaphragm.
RELEASE” in “WORK Eh
SUPPORT"” mode in order to
release fuel pressure to zero.
2. Install fuel pressure gauge and K43

check fuel pressure.

At idle approx. 255 kPa

(2.6 kg/em?, 37 psi)

The moment throttle valve is

wMONITCR % NO FAIL D

CMPS.RPM (POS)
M/R F/C MNT
M/R F/C MNTR

2087rpm
LEAN
RICH

RECORD

SEF652N

SEF051P

fully open:
approx. 304 kPa (3.1 kg/cm?, 2B
44 psi)
OR
.ﬁ’. 1. Release fuel pressure to zero. ol
A= {Refer to page EF & EG-189.)
2. Install fuel pressure gauge and
check fuel pressure, MT
OK
v AT
CHECK HEATED OXYGEN SENSOR. NG Replace heated oxygen
1. See “M/R F/C MNT (right and sensor(s).
left sides)” in “DATA MONITOR” B
mode.
2. Maintaining engine at 2,000 rpm
under no-load (with engine EA,
warmed up sufficiently.), check
to make sure that the monitor
fluctuates between “LEAN” and RA&
“RICH” more than 5 times dur-
ing 10 seconds.
1 time: RICH — LEAN — RICH G
2 times: RICH — LEAN —
RICH — LEAN —
RICH &7
OR
1. Set “Heated oxygen sensor
monitor” in Diagnostic Test B
Made Il. (See page EF &
EC-53.)
2. Maintaining engine at 2,000 rpm T
under no load, check that mal-
function indicator lamp goes CN
and OFF more than 5 times dur- MA,
ing 10 seconds.
i OK
EL
{Go to @ on next page.)
[y
EF & EC-95 237
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Diagnostic Procedure 14 — Engine Stalls after
Decelerating (Cont’d)

@

l

CHECK ECM HARNESS CONNECTOR. NG‘ Repair or replace.

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

OK
¥

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

¥

CHECK ECM POWER SUFPPLY AND NG_ Repair or replace.

GROUND CIRCUIT.
Refer to page EF & EC-106.

OK

h J
TRY A KNOWN GOOD ECM*.

A4
INSPECTION END

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

233 EF & EC-96
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8 AcTiveTesT H D
* % % POWER BALANGE % %3

=======x MONITOR =====x==
CMPSeRPM (POS) 745rpm
MAS AIR/FL SE 113V
IACV-AACH 15%

Iy
BB I[3][4] vesr
[5][6 ][ 7 ][8 ] sm~

MEF555G

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 momentary
engine speed drop?

CR

No

4

Harness
connector

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

Yes

Y

cotc ] .

SEF159!

CHECK INJECTOR.

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

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

3. When rotating camshaft position sensor
shaft, does each injector make an oper-
ating sound?

No

Yes

h 4

.| 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 suit-
able ground and crank engine.

NG

SEF155I

4. Check for spark.
i OK

{Go to ® on next page.)

EF & EC-97

Check ignition coil, power

"| transistor unit and circuits.

(See page EF & EC-119.)
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Diagnostic Procedure 15 — Engine Stalls when
(4] Accelerating or Cruising (Cont’d)

M FUEL PRES RELEASE B ®
FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE. H
CRANK A FEW TIMES NG -
AFTER ENGINE STALL. CHECK FUEL PRESSURE. > Check fuel pump, circuit
@ 1. Perform “FUEL PRESSURE and fuel pressure regula-
RELEASE” in “WORK tor.
SUPPQRT" mode in order to
START release fuel pressure 1o zero.
2. Install fuel pressure gauge and
. check fuel pressure.
At idle approx. 255 kPa

(2.6 kg/cm?, 37 psi)

The moment throttle valve is

fully open:

approx. 304 kPa (3.1 kg/em?,

44 psi)

= OR

@ 1. Release fuel pressure to zero.
(Refer to page EF & EC-189,)

2. Install fuel pressure gauge and

check fuel pressure.

OK

SEF204J

Right side oy v
\/;g' =7 gattery CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak location

When pinching blow-by hose {lowering the "] and repair.
blow-by air supply), does the engine
speed rise?

No

s ¥
TN

=) g i} CHECK ECM HARNESS CONNECTOR. NG; Repair or replace.
/ ' Check the ECM pin terminals for damage
O -

or poor connection of ECM harness con-

/ A\ nector.
Left side . &
! [N K
/ j PCV vgive/l/ 2N \ v ©
/ i\ [T PCV hose \ -
/ /i Reconnect ECM harness connector and

retest.

Trouble is not fixed.

r
CHECK ECM POWER SUPPLY AND Yes Repair or replace.

i
N
T
. GROUND CIRCUIT.
‘ / / Refer to page EF & EC-108.

/’l"%’r‘f g
T3NS /
_.Fuel filter No
- y
SEF664N

TRY A KNOWN GOOD ECM*.

h
INSPECTION END

* ECM may be the cause of a problem, but this is rarely the case.
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(1] Diagnostic Procedure 16 — Engine Stalls when
the Electrical Load is Heavy @l
NG : WA
CHECK BATTERY AND ALTERNATOR. .| Repair or replace.
Check battery and afternator condition. "
{Refer to “BATTERY” and "CHARGING EM
SYSTEM" in EL section.)
OK
SEF389| LE
v
W acmvetesTm [ PERFORM POWER BALANCETEST. |V | Gow H .
* %% POWER BALANCE % %% 1. Perform "POWER BALANCE” in |
======== MONITOR ===z===z== “ACTIVE TEST" mode.
CMPSRPM (POS) 745rpm 2. Is there any cylinder which does BE
MAS AIR/FL SE 1.13v not produce a momentary
IACV-AACH 15%

engine speed drop?

= - 6L

@El TEST .EI" When disconnecting each injector

harness connector one at a time,
I 2 ” 6 JL7 ” 8 | START = is there any cylinder which does

MEF555G not produce a momentary enging T
?
speed drop?
Yes AT
Harness
connector r
CHECK INJECTOR. No § Check injector(s) and cir- PD
1. Remove camshaft position sensor from " cuit(s).
engine. (Harness connector should
remain connected.) FA
2. Turn ignition switch ON. {Deo not start
engine.)
3. When rotating camshaft position sensor R&
shaft, dees each injector make an oper-
ating souhd?
BR
Yes
a 4 8T
CHECK IGNITION SPARK. NG | Check ignition coil, power
1. Disconnect ignition coil assembly from "] transistor unit and circuits.
collector. {See page EF & EC-119.) RS

2. Connect a known good spark plug to
the ignition coil assembly.

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

4, Check for spark.

lOK HA
Go to ® xt .
(Go to ® on next page.) B
Ignition coil IBX

SEF155l

EF & EC-99 241
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Diagnostic Procedure 16 — Engine Stalls when
the Electrical Load is Heavy (Cont’d)

I FUEL PRES RELEASE B ®

FUEL PUMP WILL STCP BY
TOUCHING START DURING

IDLE.
CRANK A FEW TIMES

AFTER ENGINE STALL CHECK FUEL PRESSURE. NG i Check fuel pressure regu-
1. Perform “FUEL PRESSURE "] lator diaphragm.
RELEASE” in “WORK
START SUPPORT" mode in order to

release fuel pressure to zero.
2. Install fuel pressure gauge and
check fuel pressure.
At idie approx. 255 kPa
(2.6 kgfem?, 37 psi)
The moment throttle valve is
fully open:
approx. 304 kPa (3.1 kg/em?,
44 psi)
OR
@ 1. Release fuel pressure to zero.
(Refer to page EF & EC-189.)
2. Install fuel pressure gauge and
SEF204J check fuel pressure.

OK

A
CHECK ECM HARNESS CONNECTOR. | NG | Repair or replace.
Check the ECM pin terminals for damage
or poor connection of ECM hamess con-
nector.

COK

Y
Reconnect ECM harness connector and
retest.

Trouble is not fixed.

A 4
CHECK ECM POWER SUPPLY AND NG | Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-106.

oK

A4
TRY A KNOWN GOOD ECM*,

y
INSPECTION END

*: ECM may be the cause of a problem, but this is rarely the case.
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1] Diagnostic Procedure 17 — Lack of Power and
@l FUEL PRES RELEASE W
Stumble @l
FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.
CRANK A FEW TIMES CHECK FUEL PRESSURE. NG, | Check fuel pressure regu- | .5
AFTER ENGINE STALL 1. Perform “FUEL PRESSURE lator diaphragm.
RELEASE” in “WORK
SUPPORT” mode in order to EM
release fuel pressure to zero. .
START 2. Install fuel pressure gauge and
check fuel pressure. I&
' At idle approx. 255 kPa 7
(2.6 Kg/icm?, 37 psi)
The moment throttle valve is
fully open:
approx. 304 kPa (3.1 kgfcm?,
44 psi) =
OR FE
.f‘.?. 1. Release fuel pressure to zero.
A= (Refer to page EF & EC-189.) el
2. Install fuel pressure gauge and
check fuel pressure.
SEF204J OK M
Y
CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak location AT
When pinching biow-by hose (lowering the "| and repair.
blow-by air supply), does the engine
speed rise? PO
No
4 A
CHECK TIMING BELT FOR PROPER NG | Replage timing belt.
_ INSTALLATION. -
/T G/ OK RA
Le;'t sjuleI v i
N
PCV valve ,/L/
[ Pepae - INSPECTION END ER
ST
| RS
p! !
/ j
Fuel filter : 5
- SEF664N BT
R,
EL
)
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/ H

Left side

/ PCV hose
S
PR

R A O
PCV valve __

L

__-Fuel filter

SEFG64N

SEF152M

g acTveTesT B [

EGRC SCLAV OFF

= = = MONITOR = — —
CMPS.RPM {PCS]  78/rpm

M )
ON_]Loworr | IeTiall

SEF650N

BATTERY

SEF851N

Diagnostic Procedure 18 — Knock

CHECK FOR INTAKE AIR LEAK.

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

Yes

Y

No

h 4

Discover air leak location
and repair.

CHECK EGR OPERATION.

1. Apply vacuum directly to the EGR valve
using a handy vacuum pump.

2. Check to see that the engine runs
rough or dies.

No

Yes

h 4

Check EGR valve for stick-
ing.

CHECK EGRC-SOLENOID VALVE.
1. Select “EGRC. SOL/V" in
“ACTIVE TEST" mode.
2. Turn EGRC-solencid valve ON
and OFF.

3. Check operating sound.
OR

NG

.ﬁ‘E'. 1. Disconnect EGRC-solencid
valve harness connector.
2. Supply EGRC-solencid valve
terminals with battery current
and check operating sound.

OK

E A4

Check solenoid valve and
circuit.

CHECK VACUUM HOSES.

Check the following vacuum hoses for

clogging, cracks and poor connection.

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

b} Vacuum hose between EGRC-solenoid
valve and throttle body port.

c) Vacuum hose between EGRC-solenoid
valve and air ducl.

NG

v OK
(Go to ® on next page.)

EF & EC-102

Repair or replace.




TROUBLE DIAGNOSES

SEF156

l

Diagnostic Procedure 18 — Knock (Cont’d)
®

CHECK FOR OIL LEAK TC COMBUS-
TION CHAMBER.

Remave spark plugs and check for fouling
with oil.

Yes

Check pistons, piston

rings, valves, valve seals,

valve oil seal, engine oil
level, etc.

No

Y

INSPECTION END

% MONITOR #NO FAIL [

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

2087rpm
LEAN
RICH

RECORD |

SEFE52N

1 Diagnostic Procedure 19 — Surge

CHECK HEATED OXYGEN SENSOR.

. 1. See “M/R F/C MNT (right and

@ left sides)” in “DATA MONITOR”
mode.

2. Maintaining engine at 2,000 rpm
under no-load (with engine
warmed up sufficiently.), check
to make sure that the monitor

fluctuates between “LEAN" and

~ -

CHECK —
-~ ~

SEFO51P

“RICH" more than 5 times dur-

ing 10 seconds,

1 time: RICH — LEAN — RICH

2 times: RICH — LEAN —
RICH — LEAN —
RICH

NG

OR
. Set "Heated oxygen sensor
monitor” in Diagnostic Test
Mode II. (See page EF &
EC-53.)

2. Maintaining engire at 2,000 rpm

SECB47A

under no lpad, check that mal-
function indicater lamp goes ON
and OFF more than 5 times dur-
ing 10 seconds.

OK

v

Replace heated oxygen
sensar(s}).

CHECK EGR VALVE.
Check EGR valve for sticking.

NG

¢DK

(Go to ® on next page.)

EF & EC-103

> Repair or replace.

M7

AT

BA

]
()
B,
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Diagnostic Procedure 19 — Surge (Cont’'d)

®

|

CHECK ECM HARNESS CONNECTOR. NG_ Repair or replace.

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

OK
Y
Reconnect ECM harness connector and
retest.

Trouble is not fixed.
Y
TRY A KNOWN GOOD ECM*.

OK

y
INSPECTION END

*: ECM may be the cause of a problem, but this is rarely the case.
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1] Diagnostic Procedure 20 — Backfire through
the Intake &
1]
a MA
CHECK SPARK PLUGS. N . | Repair or replace spark
Remave the spark plugs and check for "] plug(s}.
fouling, etc. B
OK
=
SEF156| I LG
l—* Riaht side || CHECK INTAKE AIR LEAK. Yes | Discover air leak location
\// &_'? ﬁSI W, W S . When pinching blow-by hose {lowering the and repair. EF &
=" Battery =3 blow-by air supply), does the engine EC
speed rise?
No EE

A 4
CHECK FOR INTAKE VALVE DEPOS-
ITs. CL
If there are deposits on intake valves,
remaove them.

| T
Left sfide_ L
| ] 4 h 4
I
| {rovaie 7 INSPECTION END AT
2D
5y FA&
~ bl / !‘.
Fuel filt -
el e SEF664N R
Diagnostic Procedure 21 — Backfire through
the Exhaust BR
CHECK ENGINE COOLANT TEMPERA- NG | Replace or repair.
TURE SENSOR. " 8T
Check engine coolant temperature sensor
and its circuit. (See page EF & EC-114.)
OK RS
L4
INSPECTION END =7
i
Bl
DX

EF & EC-105 247



TROUBLE DIAGNOSES

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

Diagnostic Procedure 22

Em B-R
97— B
108— & [Enging
109— w control
16— B hamess} @ @
19 19— 8 @l @
16— OR or ar
20— B (Brown)
2010 m
=]
AlC]D!
45—B-R
‘59— W ———a
50— 8 —
59— w w@] @ w
60— 8 —of (White) -
N !
s
& &5 1
@z
%‘ 49159 L [ﬁj
61]50| gojs0
@E@E @ =
ECMm (eccs (1) g 8 e9e ECCS
CONTROL - . - RELAY
MODULE) ENGINE 8o0Y ENGINE

GROUND GROUND GROUND

IGNITION
SWITCH
[<ZE] OFF|ACC| ON | ST
S
2
®@ER &0
4 Q
= % 5 [o]
(Main
harness) Ed
e
E
{Engine room
harness)

E] z
Ll -

L

1 w
[F—6=—]

==

4
1

——gj—l»vua

E=—f]
G

FUSIBLE
LINK
HOLDER

‘

:

BATTERY

MEF397F

Harness layout

-~ y " Battery

#~ “Battery & terminal —— =,

— s

///' o MLy

SEF4311

P

MEFB69F

248

EF & EC-106




TROUBLE DIAGNOSES

“

CONNECT

I __EcH Ecmnzcmn”
16

o

7
@& s !

Diagnostic Procedure 22 (Cont’d)

INSPECTION START

Y

CHECK POWER SUPPLY.

1) Turn ignition switch “ON”.

2) Check voltage between ECM pin
terminal @ and ground.
Voltage:
Approximately 0.8 - 1.0V

[B] 3) Check voltage between ECM pin
terminals @, @9, and ground.
Voltage: Battery voltage

NG

.| Check the following items.

MEF865C
B [[__ecn || connecToR]|
100 49 b9
—_— B
HS.
E& GONNECT
D &f
@ 5
A
MEF666C
DISGDNNECT
[ ecn

ol conEcToR)| ' £ &31
16
= "‘——'—8

HS.
DISCOMNEC T
L*
\
DISCONNECT
&3]

Gk

MEF667C)

OK

D]
h 4

1) ECCS relay
Refer to “Electrical
Components
Inspection”.

{See page EF &
EC-187.)

2) “G” fusible link

3) Harness continuity
between ECCS relay
and battery © terminal
Continuity should
exist.

4} Harness continuity
between ECCS relay
and ECM pin terminal
@®
Confinuity should
exist.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.

2) Disconnect ECM harness connector.

3) Check harness continuity between ECM
pin terminals ®, @, &, @, (107),

(ee), and ground.
Continuity should exist.

NG

1) Check if engine ground

terminal connectors
@, @D and
make contact with
engine body properly.

2) Repair harness or con-
nectors.

B i Ecn_ﬁcomscrrﬁl m

10 20 50 80 107 108 1151
~ . DISCONNECT

(@]

= J -~

® !

MEF668C,

OK

h A

INSPECTION END

EF & EC-107

EM

LG

FE

CL

M7

)

FA

ST

RS

BT

FA

2L
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Diagnostic Procedure 23

CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

16— OR

T
— 1

Engine control
hearnesg)

0
L

cR
(Brown)

(Engine room
harness)

CID]

A

4l G/B
42— G
S1—G/B

REEA |

1

—

w

6

o

;{%
Eil
§
ECM ECCS GV,

CONTROL
MODULE?

o=
Nu N @
dia

@ &go

i

CAMSHAFT
POSITION
SENSOR

B L=CTE)

g

ENGINE
GROUNE

z
3

I

)

g |3l

c

—6—1
IEG:D—— w8
Ho @

Cdn an

MEF524G

Harness layout

Camshaft position sensor
harness connector
Y

ECM harness connector -~ /

S
o /MEFBGQF

EF & EC-108
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@HiD
H.S

CONNECT l

& 5 o

MEF&72F

Diagnostic Procedure 23 (Cont’d)

INSPECTION START

:

CHECK POWER SUPPLY.

1) Tumn ignition switch “ON”.

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

NG

Check the following items.

Y

KEg DISCONNECT
4 €)

3

vy, DISCONNECT

OK

v

1) ECCS relay
Refer to “Electrical
Components
Inspection™.

(See page EF &
EC-187.)

2) “G" fusible link

3) Harness continuity
between ECCS relay
and battery & terminal
Continuity shoutd
exist.

4) Harness continuily
between ECCS relay
and camshatft position
sensor terminal (@),
Continuity should
exist.

CHECK INPUT SIGNAL.
1) Start engine.
2) Read “CMPSeRPM” in “DATA

NG

CHECK HARNESS CON-

MONITCR” mode with CON-

&g
A
— MEF673F
AMONITOR #NO FAIL [
CMPS.RPM (POS)  662rpm
CMPS+RPM (REF)  692rpm
| RECORD
MEFG74F|
|[ ECM HGONNECTORH @
a1,42,51

CONNECT

MEF530G)

DISCONNECT

E E . DISCONNECT

ECM__ [ CONNECToal]

41,51
Hs__l

a2

[Q]
[Q]

MEF531G

SULT.
Non-turbocharger
MT: 700+50 rpm
AT: 770+50 rpm
[in “N” position]
Turbocharger
MT: 700450 rpm {U.S.A))
750450 rpm (Canada)
AT: 75050 rpm

[in “N” position]
OR

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

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

oK

EF & EC-109

TINUITY BETWEEN ECM
AND CAMSHAFT POSI-
TION SENSOQOR.

1) Stop engine.

2) Disconnect camshaft
position sensor harness
connector.

3) Disconnect ECM har-
ness connectar.

4) Check harness continu-
ity between ECM termi-
nals @, & and terminal
(@, ECM terminal @3
and terminal &
Continuity should
exist.

If NG, repair harness or
connectors.

OK

h 4

CHECK COMPONENT
{Camshaft position sen-
sor).

Refer to “Electrical Com-
ponents Inspection”.
{See page EF & EC-181.)

FD

FA

£/,

RS

BT

HA

EL
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&

|

DISCONNECT

€

MEFGE76F

Diagnostic Procedure 23 (_(':ont’d)

®

CHECK GROUND CIRCUIT.

1) Stop engine.

2} Disconnect camshaft position sensor
harness connector.

3) Loosen and retighten ground screws.

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

NG

OK
3

Reinstall any part removed.

A

Repair hamess or connec-
tors.

1) Erase the diagnostic test mode [l (Self-
diagnostic results) memory. (Refer to
EF & EC-52.)

2) Perform test drive and then perform
diagnostic test mode Il (Self-diagnostic
results) again. {Refer to EF & EC-50.)

OK

h

INSPECTION END

EF & EC-110

NG

1) Perform ECM input/
output signal inspection
test.

2) If NG, recheck the ECM
pin terminals for dam-
age.

Check the connection at
the ECM harness con-
nector.
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Diagnostic Procedure 24

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

INDICATOR LAMP ITEM)

el e

[o

{Engine room

26
27,

E
:
%

H g

ECM (ECCS @ MASS AIR
CONTROL FLOW SENSOR
MODULE}

harness)

|

WAE

4
a

7

ENGINE @] o
GROUND =

ECCS

RELAY

uuuuuu

FUSIBLE
LINK
HOLDER

BATTERY

éﬁ]

MEF399F

Harness layout

1l
Mass air flow sensor
«_harness connactor

SR

Glove box f :

d

ECM harress connectar—

e s

MEF869F

EF & EC-111

A

El

AT

PO

FA
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'EEI[E_E @ &

T

=
5

MEF557C)

Diagnostic Procedure 24 (Cont’d)

INSPECTION START

¥

CHECK POWER SOURCE.

1) Tum ignition switch “ON".

2) Check voltage between terminal @ and
ground.
Voltage: Battery voltage

NG
—»

|
s DESCOMMECT o--—-u——g
15
€) .
W 1s.

.

OK

CHECK INPUT SIGNAL.
1) Start engine and warm it up sufficiently.
2) Read “MAS AIR/FL SE" in
“DATA MONITOR” mode with
CONSULT.
Voltage: 0.8 - 1.5V
OR

Check the following items.

1) ECCS relay
Refer to “Electrical
Components
Inspection”,

{See page EF &
EC-187.)

2) “G” fusible link

3) Harness continuity
between ECCS relay
and battery & terminal
Continuity should
exist.

4) Harmess continuity
between ECCS relay
and mass air flow sen-
sor terminal @).
Continuity should
exist.

NG

Y

MEF558C
] #MONITOR «NO FAIL  []
MAS AIR/FL SE 110V
| RECORD |
SEF477M
= = - CONNECT
FDGEE: Ed €
\
. A cIBy 1
MEF559C]

2) Check voltage between terminal
and ground at idle under no-
load.

G
®

Volage: 0.8 - 1.5V

E -3 OISCONNECT
HAe
[_Ech o cownecToR]

SC

NKECT

{JdIc]pleld]

(&

MEF560C

OK

o
&

EF & EC-112

CHECK HARNESS CON-
TINUITY BETWEEN
MASS AIR FLOW SEN-
SOR AND ECM.

1) Stop engine.

2) Disconnect mass air
flow sensor harness
cohngctor.

3) Disconnect ECM har-
ness Connector.

4) Check harness continu-
ity between ECM tarmi-
nal @ and terminal (a.
Continuity should
exist.

i NG, repair harness or
connectors.

OK

h 4

CHECK COMPONENT
(Mass air flow sensor).
Reter to “Electrical Com-
ponents Inspection”.
{See page EF & EC-181.)
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a

dlc[b[alp

@&

a5 d DISCONNECT
85

be o

[+ =

R

MEF561Cl

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 ter-
minal & and ground.
Continuity should exist.

NG

OK
y

Reinstall any part removed.

¥

Repair harness or connec-
tors.

1) Erase the diagnostic test mode Il {Sel-
diagnostic results) memory. (Refer to
EF & EC-52.)

2) Perform test drive and then perform
diagnostic test mode 1l (Self-diagnostic
results) again. (Refer to EF & EC-50.)

NG

OK

h 4

INSPECTION END

EF & EC-113

i 1) Perform ECM input/

output signal inspection
test.

2) If NG, recheck the ECM
pin terminals for dam-
age.

Check the connection at
the ECM harness con-
nector.

EF &
EC

FE

el

T

P

A

RA&

ST

RS

BY

HA

EL

255



TROUBLE DIAGNOSES

Diagnostic Procedure 25

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

ENGINE
COOLANT
TEMPERATURE
SENSOR
u;
@~
% |
[l
[
{Engine control harness) J
i 28— v~
Su ]%
% B]
ECM (ECCS @
CONTROL
MQDULE)

MEF400F

Harness layout

N N \\ \wy T3

7
R o T
/f/ /I Front Mtf’ // /ﬁT '|(|’ {
! - f | i
"/9/'\4//"/ / ~ = ( = ) 4\
25 A : A4 ); / N
: Engine coolant 7\ //,/ - S /\\\
! , lemperaturs = Radiator / ECM harness conmector /f/L
} sensor harney shroud RIS ST e
conhector L MEF870F) e MEF86SF

256 EF & EC-114




TROUBLE DIAGNOSES

#MONITOR ¥ NO FAIL

L]

COOLAN TEMP/S  174°F

[ RECORD |

SEF478M

A r— =
B |_Ect__ o comnEcTOR]

28 EONNELT

<

T
0]

MEFE71C

DISCOMNECT

4 €
|l ECH TE-] cunnscfﬁ”
2B

\, -~

®

DISCONNECT

2

MEFB72C
E OISCONNECT ) DISCONNELT
AE
[ Ecn__jo[cannecToR)| {Bla}
30
L
MEF&73C

Diagnostic Procedure 25 (Cont’d)

INSPECTION START

| B
CHECK INPUT SIGNAL. NGb CHECK HARNESS CON-
1) Start engine. TINUITY BETWEEN
@ 2} Read "COOLAN TEMP/S” in ENGINE COOLANT TEM-
“DATA MONITOR” mode with PERATURE SENSOR
CONSULT. AND ECM.
Engine coclant temperature 1} Stop enging.
should gradually rise and reach 2) Disconnect engine cool-
more than 70°C (158°F) after ant temperature sensor
engine warm-up. - harness conneactor.
OR 3) Disconnect ECM har-
.'i!-?‘]’. 2) Make sure that voltage between ness connector.

ELN ECM terminal @ and ground 4) Check harness continu-
changes during engine warm- ity between ECM termi-
up- nal @ and terminal ().
Cold — Hot: Continuity should

Approximately exist.
5-0V It NG, repair harness or
connectors.
OK
CK
¥
CHECK COMPONENT
{Engine coolant tempera-
ture sensor).
Refer to “Electrical Com-
ponents Inspection”.
(See page EF & EC-181.)
v
CHECK GROUND CIRCUIT. NG‘ Repair harness or connec-
1) Stop engine. | tors.
2) Disconnect engine coolant temperature
sensor harness connector.
3} Disconnect ECM harness connector.
4) Check harmness continuity hetween ECM
terminal G& and terminal @.
Continuity should exist.
oK
A
Reinstall any part removed.
A
NG

1) Erase the diagnostic test mode Il (Self-
diagnostic results) memory. (Refer to
EF & EC-52.)

2) Perlorm test drive and then perform
diagnostic test mode Il (Self-diagnostic
results) again. (Refer to EF & EC-50.)

h 4

OK

Y

INSPECTION END

EF & EC-115

1) Perform ECM input/
output signal inspaction
test.

2) ¥ NG, recheck the ECM
pin terminals for dam-
age.

Check the connection at
the ECM harness con-
nector.

R

ERM

LG

S|

RS

257
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TROUBLE DIAGNOSES

Diagnostic Procedure 26

VEHICLE SPEED SENSOR (Diagnostic trouble code No. 14) .2 (MALFUNCTION
INDICATOR LAMP ITEM)

COMBINATION METER IGNITION SWITCH

OFFJACCION | ST
150 SPEED- ol4 T olol0
290 OMETER 16 2 Ol ol
3 [ le)
! ke
.
14815[1 9l =
ERmcEs | wmﬂy =
| R

]| {FFFrle @8

TTT FUSE_BLOCK
‘f‘\” : o (Refer to #POWER SUPPLY
e 3 ROUTING“ In £L section.?
! CONNECTOR
E J BER gg:——ﬁ ’
; ! @E. . ]
[] [}
®D
=)= mB e ™
GROUND En
(Engine ES .
, gogtrolj (an‘n 5 ErEBgrlnne (&l termator
arness BrNess.
ST Y0 G iy harness? C]_UB :harﬁess)
% % 4 ‘{J r/B
R == @@ T
2 b Browm ’ 1
E‘;\EBE(“) zx F =
I B (g)
@@
(&) arT model ﬁﬁ WTW
(M) . T mode i)
e L 7 AL
HODUL By Foging ey oo = dREEE-E
arnes FUSIBLE LINK HOLDER gaTTERY SENSOR
MEF540G

Harness layout

£ vehicle speéd 5ensor

SEF4421

EF & EC-116




TROUBLE DIAGNOSES

B VEHICLE SPEED SEN CKTIR
AFTER TOUCH START.
DRIVE VEHICLE
AT 10km/h {Bmph} CR

MORE WITHIN 15sec.

[ Nt j  START |

SEF479M

wMONITOR #NO FAIL

VHCL SPEED SE Gmph

[ RECORD !

SEF480M

[_eon__[of connecToR] .

53 DISCONNECT

®&

MEF674C;

Diagnostic Procedure 26 (Cont’d)

INSPECTION START

¥

Make sure that speaedometer in combina-
tion meter operates properly.

NG

Check power supply and

CK

¥

ground circuit for combina-
tion meter.

{See “METER AND
GAUGES" in EL section.}
{f NG, repair harness or
connectors.

h 4

CHECK INPUT SIGNAL CIRCUIT.

1) Pertorm “VEHICLE SPEED

TEST” mode with CONSULT.
OR

1) Read “VHCL SPEED SE” in
“DATA MONITOR” mode with
CONSULT.

CONSULT value should be the
same as the speedometer
indication.

OR

SEN CKT” in “FUNCTION

CHECK COMPONENT
(Vehicle speed sensor).
Refer to “Electrical Com-
ponents inspection”.
(See page EF & EC-182.)

1) Jack up rear wheels.

2) Disconnect ECM harness con-
nector.

3) Check resistance between ECM
terminal @ and ground.
With transmission in neutral
position, turn both rear wheels.
Continuity should be intermit-
tent.

P
®

oK

y

He @ He

Reinstall any part removed.,

F

CHECK HARNESS CON-
TINUITY BETWEEN COM-
BINATION METER AND
ECM.

1) Remove combination
meter from instrument
panel.

2) Disconnect combination
meter harness connec-
tor §@103).

3) Check harness continu-
ity between ECM termi-
nal @& and terminal &)
Continuity should
exist.

F alb dle[t
[_con_ ol commector]] (23150l 1e

—

53

MEF877F

1) Erase the diagnostic test mode Il (Seff-
diagnostic results) memory. {Refer to
EF & EC-52)}

2) Make sure diagnostic trouble code No.
55 is displayed in diagnostic test mode

NG

- lOK

EF & EC-117

1) Perform ECM input/
output signal inspection
test.

2) If NG, recheck the ECM
pin terminals for dam-
age.

Check the connection at
the ECM harness con-
nector.

MA
EW

LG
EF &
EC

CL
MT
iy
FD

FA

BR
ST
RS
BT
HA

EL

259



TROUBLE DIAGNOSES

~ /_
— N CHECK —
-~ ~

Diagnostic Procedure 26 (Cont’d)

®

i

SEF051P)

260

1) Start engine and warm it up sufficiently.
2) Shift to a suitable gear position and
maintain the foltowing test drive condi-
tions for at least 5 seconds.
Drive conditions
(1) Engine speed:
Non-turbocharger model
2,200+£200 mpm
Turbocharger model
2,050+250 mm
(2) Intake manifold vacuum:
Non-turbocharger modet
—28.0+5.3 kPa (-210+40 mmHg,
—8.27+1.57 inHg)
Turbocharger model
—39.316.0 kPa (-295+45 mmHg,
-11.61£1.77 inHg}
(3) Vehicle speed
5 km/h (3 MPH} or more

h A

Comes

Make sure malfunction indicator lamp
does not come “ON" during test drive.

uONu

Y

Does not come
“ON"

h A

Perform diagnostic test
mode Il {Self-diagnostic
results) and find diagnostic
trouble code. According to
displayed Diagnostic
trouble code No., perform
electronic control system
inspection.

INSPECTION END

EF & EC-118
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Diagnostic Procedure 27

IGNITION SIGNAL (Diagnostic trouble code No. 21) Gl
IGNITION
POWER TRANSISTOR UNIT CQIL E\\,HA
RELAY

e 3

=

> x
TPELYE, WELU%T "::>m
- - J

harness)

% ' [Engi
room FE
— & . harness)
[White)
_ Innl S
E I
| |

b =
1[I ” l B

12|

- b
313 é—LJfLDH - T {_ L1 L1 @@
a-toe g8 T4 (Engine control
16
OR

g
0
BE

GL
L

[A]B]
T me®r
R T I HIT
o @ @) |B|1]] E%]

AR

L
Jan Se
P U BE @Y
gn@m i ] i ] FUSIBLE AT
. | LINK Jiy
I ‘ | [ |3 |1nmon  HoLDER =
g coIL BATTERY
2 w g " - |
Q@ =z
powe SPARK
ECM (ECCS (& I T E | oa
CONTROL = = = T E:
MODULE) No. & No. 5 No. 4 No. 3 No. 1 F@I
MEF402F
Harness layout -
j\ gy / [ =
/Jﬂmtlon coil ™ 2R
g harness connector
/ ~
ST
/ :f Power transistor ~_- / U
unit harness 1) a )i
Frem: Q\ °°”“e°t°'§@€i / / Thrott’rginody RH I
ront F871F ; Frant | \t MEFS72FA T

\\\W Nl

M HA
Glove box
_ oo -
— \ ,\ n \ /I "
= 1] &

ECM harness connector / /
e i -
el MEF869F

EF & EC-119 261
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- I—-u_[; CONNECT
bla) Hs.
@ il
@ [t

i

SEF446l

DISCONNECT

A€
B
(

DISCONKECT

&

“
Hh
I

SEF447|

MEF532G
E (NO 1 cylider)
DISDONNECT DISCONNECT
4€
JHEBED

i)
I

. DISCONNECT

r ECM o| GONNECTOJJ
123111213
CIDAERA,

MEFB78F

Diagnostic Procedure 27 {(Cont’d)

INSPECTION START

h 4

CHECK POWER SUPPLY.
1) Turn ignition switch “ON".
2) Check voltage between terminal & and
ground.
Voltage:
Approx. Battery voltage

NG

262

OK

Y

CHECK CUTPUT SIGNAL.

1) Start engine.

2) With legic probe make sure that pulse
signal exists between terminal & and
ground.

Pulse signal should exist.

NG

Check the following items.

1) Ignition coil relay
Refer to “Electrical
Componenis
Inspection”.

{See page EF &
EC-187.)

2) "G” fusible link

3) Harness continuity
hetween ignition ¢oil
relay and ignition coils.
Continuity should
exist.

4) Harness continuity
between ignition coil
relay and battery & ter-
minal,

Continuity should
exisl.

Check the following items.

OK

EF & EC-120

1) Power transistor unit
Refer to “Electrical
Components
Inspection™.

(See page EF &
EC-182.)

2) Harness continuity
betwaen terminal & and
power transistor termi-
nals @ (No. 1 cylinder),
(@ (No. 2 cylinder),
® ({No. & cylinder).
Continuity should
exist.

3) Harness continuity
between power transis-
tor terminals and ECM
terminals.
D-CO-®
@-0®-@
@-OH-@
Continuity should
exist.




TROUBLE DIAGNOSES

Diagnostic Procedure 27 (Cont’d)

®
(&) a
CHECK GROUND CIRCUIT. NG | Repair or replace harness.
1) Stop engine. : " (14

2) Disconnect ignition coil and power tran-
sistor harness connectors.

3) Check harness continuity between ter- EHM
minals (), (@ and ground.

1 Continuity should exist.

MEF679F LG

OK
hJ

Reinstall any part removed.

h 4

1) Erase the diagnostic test mode Il {Seff- NG_ 1) Perform ECM input/ FE
diagnostic results) memory. (Refer to "l output signal inspection =
EF & EC-52.) test.

2) Perform test drive and then perform 2) If NG, recheck the ECM oL
diagnostic test mode 1l (Self-diagnostic pin terminals for dam-
results) again. {Refer to EF & EC-50.) age or the connection of

I OK ECM harness connector. T

INSPECTION END

[DX

EF & EC-121 263
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Diagnostic Procedure 28

BOOST PRESSURE SENSOR (Diagnostic trouble code No. 26) @ (MALFUNCTION
INDICATOR LAMP ITEM)

-
=]
X
]
|17
t@ /
T0— B (El’\g ine control harness)
- W —a——— T T TS T sTeccr it e s e TSI
48— 0RsL

T
3

: Turbocharger model

CFE TH
3
leTrs

g

ECM (ECCS o BOOST
CONTROL ENGINE PRE 5SURE
MODULE]) SENSOR

MEF526G

Harness layout

_Under the center finigh@/ %@} \Wi }/| ‘
_ <=4 N\ |
— N

b

Glove box

r
e

( |

l" (

/ ) \\
7

ECM harness c/onnector// //

/// /////, i MEFR69F

Boost pressurs o ,_/N_L )
senscr harness -

/2.
/ connectar \\
___*'Z’;-_:" ~ //
Mass air flow sensor

7 MEF529G

264 EF & EC-122
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Diagnostic Procedure 28 (Cont’d)

INSPECTION START

Y

CHECK POWER SUPPLY.

1) Disconnect boost pressure sensor har-
ness connector.

2) Turn ignition switch “ON".

3) Check voltage between terminal @ and
ground.
Voltage: Approximately 5V

NG

Repair harness or connec-

E DISCONNECT )
A€ C
GE
‘
D
-MEFSSSG
B
& CISCONNECT R
4 & &
EB
Y [Q]
i MEF537G

OK

h 4

tors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF",

2) Loosen and retighten ground screws.

3) Check harness continuity between termi-
nal &) and engine ground.
Continuity should exist.

NG

Repair hamess or connec-

DISCONNECT

—

\l__Ecm o[ connecton]|

€ G4

a

DISCONNECT

€

blc

37

[Q]

OK

| tors.

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity batween ECM
terminal 3 and terminal @.
Continuity should exist.

NG

Repair harness or connec-

OK

h 4

7| tors.

MEF539G

CHECK COMPONENT

{Boost pressure sensor).

Refer to “Electrical Components
Inspection”.

{See page EF & EC-188.)

NG

Repiace boost pressure

OK
¥

Reinstail any part removed.

Y

"| sensor.

1) Erase the diagnostic test mode I (Self-
diagnostic results) memory. (Refer to
EF & EC-52.}

2) Perform test drive and then perform
diagnostic test mode |l (Self-diagnostic
results) again. {Refer to EF & EC-50.)

NG

.| 1) Perform ECM input/

OK

h 4

INSPECTIGN END

EF & EC-123

output signal inspection
test,

2) f NG, rechack the ECM
pin terminals for dam-
age or the connection of
ECM harness connector.

ST

RS

BT

RA

EL

265



TROUBLE DIAGNOSES

Diagnostic Procedure 29

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

INSPECTION START

4

1) Turn ignition switch “ON”. Yes | Replace ECM.

2) Erase the diagnostic test mede 1l (Self-
diagnostic results) memory. (Refer to
EF & EC-52.}

3) Perform diagnostic test mode il {Self-
diagnostic results) again. (Refer to EF
& EC-50.)

Does ECM display Diagnostic trouble
code No. 31 again?

No .

y
INSPECTION END

266 EF & EC-124
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Diagnostic Procedure 30

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

- B IGNITION ' MA
SOLENQID VALYE — s:g:?::c ON ST
@ER Ifelste

T B 9 EM
I 3
/7 5 Q

& ¢ There are no checking gt ﬂ;.@

I £ o (B S T ) {Refer 10 "POWER SUPPLY
in this wiring diagram. {Main ROUTING” in EL section.)

hamess)
192~ BR

{Engine control '
2
E

harness} E @?
B @ @ CONNECTOR

FE

]
@ @ (Engine room
harness)
B/R B/R B/R ©L

1

FEFFFH P B P AR

L

TR e

g FUSE BLOCK T
(In RELAY
| DI’ BOX)
@ ¥ T x AT

3 L0 [%] .
ECM (EGCS @ FUSIBLE
FA

CONTROL LINK
MODULE) HOLDER

MEF403F

Harness layout

Non-turbocharger models r\ ' g
o (Y, = M/D,L BR
N
)\ : /}/( *
_ ¥ X _ s
= / EGRC-solenoid valve
ECM harness con;;to%/ \ Q harness connector'_z\\\\ BT
g MEF89F] SEF4511A
Turbocharger models \\. HA
77 (0 TSN
EL
=( oy DX
o ;
%_—5 valve harness
\’\ i
Frant
\<—r—r @ MEF873F|

EF & EC-125 267
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Diagnostic Procedure 30 (Cont’d)

INSPECTION START

==

R Improper connection

SEF816F,

CHECK ECM QUTPUT SIGNAL.

1)} Check voltage between ECM terminal
and ground under the following
conditions:

Engine condition Voltage
Idle Approx, 0V
Racing
{Less than approx. Ba&t:rz
3,000 rpm) vollag

CONNELT

€

ECH__ [0 CONNECTOR)

b

102

OK

o=
\
b
<
MEF677C
= CONNECT
&8,
HS. ¥
®
®
SEC107B

EF & EC-126

b

h A
CHECK EGR VALVE OPERATION. NG | Replace or repair EGR
Make sure that EGR valve lifts up when | valve.
applying vacuum.
OK
E Y
SEC327| [—CHECK VACUUM SCURCE TO EGR NG_ CHECK THROTTLE BODY
- VALVE. | VACUUM PORT FOR
E To EGR From throttle 1) Disconnect vacuum hose connected to CLOGGING.
From air A Y2V€ body . EGRC-solenoid valve.
vacuum po 2) Make sure vacuum exists when racing
%//’ engine.
OK
¥
DISCONNECT NG
Gé} CHECK VACUUM HOSE. .| If necessary, replace
Check vacuum hose for clogging, cracks "] vacuum hose or reconnect
or improper connections. vacuum hose firmly.
SEF196E OK
m Y
NG

CHECK POWER
SOURCE TO EGRC-
SOLENCID VALVE.
1) Stop engine.

2} Turn ignition switch
“ON”.

3} Check voltage
between terminal ®
and ground.
Voltage: Battery
voltage

CHECK GROUND
CIRCUIT.

1} Turn ignition switch
“OFF".

2) Disconnect ECM
harness connector.

3) Disconnect EGRC-
solencid valve har-
ness connector.

4) Check resistance
between ECM termi-
nal and termi-
nal (a.

Resistance:
Approximately
119

If NG, repair or

replace hamess.




TROUBLE DIAGNOSES

Diagnostic Procedure 30 (Cont’d)

®

CHECK COMPONENT
(EGRC-solenoid valve).
1) Turn ignition switch “ON",
2) Perform “EGRC SOL/V
CIRCUIT" in “FUNCTION
TEST" mode with CONSULT.

NG

MEF&80F OR

1) Turn ignition switch “ON".

@ DISCONNECT
DISCONNECT E@
= [_Eon |5 cownecTor]|
{a[bp 102
&

B EGRC SOLV CIRCUITH
DOES THE SOLENCID

VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS 7

[wext |[ NO [ YES |

SEF481M

2) Tum EGRC-solenoid valve
“ON" and “OFF" in “ACTIVE
TEST” mode with CONSULT
and check operating sound.

OR

Tl

. Refer to “Electrical Components
Inspection”.
(See page EF & EC-183.)

OK

r

Check resistance of EGR temperature

mAcTvETESTR [
ON

750rom

EGRC SOL/NV

= = = MONITO
CMPS-RPM {POS)

—ON || NeT:

MEFB81F]

Sensor.
(See page EF & EC-184)

A

Reinstall any part removed.

Y

Erase the diagnostic test mode [l {Self-
diagnostic results) memory.
(See page EF & EC-52.)

is displayed in Diagnostic Test Mode II.

Make sure Diagnostic trouble code No. 55

v

EF & EC-127

.| Replace EGRC-sclenoid
| valve.

(A

(ER]

269
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TROUBLE DIAGNOSES

ROAD TEST

Test conditions

Drive vehicle under the following conditions

with suitable gear position.

(1} Engine speed:
Non-turbocharger model
2,850+ 150 rpm
Turbocharger model
2,150 + 150 rpm

{2) Intake manifold vacuum:
Non-turbocharger model
-40.0 kPa
(—300 mmHg, —11.81 inHg)
Turbocharger moedel

-33.3 kPa .
(-250 mmHg, -9.84 inHg)
Driving mode @) : Test
O condition

. B): Total of
thycle _____ — @ 50 seconds
driving @ or more
Engine /
runningq___ @
Ignition 2 @
switch: - Time
OFF Until malfunction indicator

lamp gees off.

(1) Start engine and warm it up sufficiently,
@ Turn off igniticn switch and keep it off
until malfunction indicator lamp goes off.
(3 Start engine and make sure that air
conditioning switch and rear defogger are
turned “OFF” during test drive.

@ Keep engine running for at least for 30
seconds,

(® Shift to suitable gear position and drive
in “Test condition” for a total of 50
seconds or mofe.

Note: If engine stalls or ignition switch is
turned off within step (&), return to step (2.

Diagnostic Procedure 30 (Cont’d)

Pertorm test drive under the following con-
ditions:

1) Warm up engine sufficiently.

2) Use test driving modes indicalted in fig-

ure [@ -

¥

Comes

Make sure malfunction indicator lamp
does not come “ON” during test drive.

..ON,:

Does not come “ON”

h 4

INSPECTION END

SEFB67NA
(1]
N\ |/
~ -~
—HRACHECK —
-~ ~
/ 1\
SEF051P

EF & EC-128

Perform diagnostic test
mede |l (Self-diagnostic
results) and find diagnostic
trouble code. According to
displayed Diagnostic
trouble code No., perform
electronic control system
inspection.




TROUBLE DIAGNOSES

Diagnostic Procedure 31
HEATED OXYGEN SENSOR (Diagnostic trouble code No. 33 and 53) tzw (MALFUNCTION ¢
INDICATOR LAMP ITEM)

MA
HEATED HEATED IGNITICN i
OXYGEN OXYGEN SWITCH
SENSOR-RH SENSOR-LH @ OFF kgﬁ 5T

[e]

@
s
W[4 [ [P | —]
OO0
o0
@
=

a
ﬂ 6L
. E N WT

(Brown)

2

5 i @ﬁi’ @i’m FUSE BLOCK LG
azy LERY (Refer to “POWER SUPFLY
& d 1BED] (Main ROUTING™ in EL section.]
; i E E harness) .
! E : } asr 2 H
[ﬂ i i j 1 g)NNECTOFI
i i () :
f 5 i CONNECTOR
115— B : : {E E @@ x FE
@) [@] - » gt s
%

55— W J“'----__'-_____"_‘:
{Engine control (Engihe room
harness) harness)
———B/R [: g
29!

1 E FUSE BLOCK
E33 3 {In RELAY
@ 14 | | I’_‘I:l:l BOX) [;\LT
= R |
oo S e A g
e o LI L @ ER
@ GROUND
ECM {ECCS FUSIBLE
CONTROL LINK 1
MODULE) HOLDER BATTERY FA
MEF404F
A
Harness layout R&
RN 3
%@ \w G _‘Q Heat\ed éﬁglar(s\,énsor LH
\ \_ ) “\\‘ twngss connecto%\ BE
Glove b Y =
ove bax / / W/ Y )
Front
- 8T
LA : P
Front Y x
. ) / )\ % ﬁi\ | s
ECM harness connec1or://z///, %\ Qﬁ // Intake manifold "/ | \
///////: MEFS6oF collector LH MEF874F T
{[ g NS A
=] Intake manifoldx\ HA
/ collector Fll-'l
(]
b
) Heated oxs:aenl sensor RH
harness connector 1
" MEF875F

EF & EC-129 2n
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TROUBLE DIAGNOSES

Diagnostic Procedure 31 (Cont’d)

4 £
1 Iﬁ; ONNECT
alblc) lH.S. e INSPECTION START
@ Y ' B
® O CHECK POWER SUPPLY. NG_ CHECK HARNESS CON-
1) Turn ignition switch “ON”. "l TINUITY BETWEEN
2) Check voltage between terminal (a) and HEATED OXYGEN SEN-
Y 1 ground. SOR AND FUSE.
- SECI11B Voltage: Battery voltage 1) Turn ignition switch
oK “OFF™.
[B] 2) Disconnect heated oxy-
 oisconmEcT gen sensor harness
— R g Ducowect ﬁ?s connegctor.
(c[bla 1S, - 3) Disconnect “ENG
CONT" fuse.
“ENG CONT" fuse 4} Check harness continu-
ity between terminal
=, and the fuse.
(tma Continuity should
- exist.
If NG, repair harness or
SECT128 connectors.
B MIXTURE RATIO TEST W m
Y
ACCELERATE TO 2000 NG .
RFM AND HOLD THEN CHECK OV!EF{ALL FUNCTION. N . CHECK HARNESS CON
TOUCH START. 1) Start engine and warm it up sufficiently. TINUITY BETWEEN
2) Perform "MIXTURE RATIO HEATED OXYGEN SEN-
TEST” in “FUNCTION TEST” SOR AND ECM.
mode with CONSULT. 1) Stop engine.
1800 2000 2200 OR 2) Disconnect heated oxy-
2) Make sure that “M/R F/C gen sensor harnass
NEXT
‘ ,L START J MNT(R}" in “DATA MONITOR” connector.
SEF632L mode indicates “RICH” and 3) Disconnect ECM har-
“LEAN” periodically more than 5 ness connector.
F times during 10 seconds at 4} Check harness continu-
MONITCR NO FAIL
= o D 2,000 rpm. ity between ECM termi-
CMPS«RPM (PQOS) 2087rpm OR nals and heated oxygen
M/R F/C MNT LEAN .ﬁ’. 2) Make sure that malfunction indi- sensor terminals.
M/R F/C MNT-R  RICH S cator lamp goes on and off peri- Right side: @ - ®
odically more than 5 times dur- Left side: G& - (&
ing 10 seconds at 2,000 rpm in Continuity should
on-board diagnostic system exist.
(Diagnostic Test Mode II}. If NG, repair harness or
| RECCORD | {Refer to EF & EC-53.) conneclors.
MEF682F OK OK
v
Replace heated oxygen
\ I / SEensor.
~ -~
®
— M CHECK —
~ / ~
SEF051P,

EF & EC-130
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Diagnostic Procedure 31 (Cont’d)

A HAE e e

ECM__ [0 CONNEGTOR]

. g ann E
! A\
side} \ ( J CHECK GROUND CIRCUIT, NG | Repair hamess of connec- WA
- 1) Stop engine. tors.
2) Disconnect heated oxygen sensor har- E

3) Discannect ECM harness connector.
] MEE679G 4} Loosen and ret;ghtep glround screws. e
5} Check harness continuity between ECM

(Left ness connectot.
side) \ ;

terminal (118} and terminal ©.

. DISCOHNEST . DISCONNECT Continuity should exist.
OK

CC—_- Il ECM 101 CONNECTOR || Y

115 Reinstall any part removed. FE

. Y Gl
[Q] @@ 1) Erase the diagnostic test mode Il (Self- | NG | 1) Perform ECM input/

diagnostic results) memory. (Refer to " ouiput signal inspection
MEF826F EF & EC-52.) test. MT
2) Perform test drive and then perform 2) If NG, recheck ECM pin
diagnostic test mode |l (Self-diagnostic terminals for damage or
results) again. (Refer to EF & EC-50.) the connection of ECM AT
hamess connector.
OK
h 4
INSPECTION END P
FA
BR
Sil)
RS
BT
HA
EL
DX

EF & EC-131 213
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Diagnostic Procedure 32
KNOCK SENSOR (Diagnostic trouble code No. 34)

i)
K
i
i
ECM (ECCS ,ﬂ : :
CONTROL |
MODULE) reJ [} 25— w : 1
[Engine control
23] harness)
% % m
ENGINE

GROUND

(Sub-

harness) _& 5 KNOCK
T v SENSOR

MEF405F

Harness layout

N\ Viock saveor, N
\ K\ N \\\J/ J
"“\ \ N q f
& /7 7/ coentr ///
N

ECM harness ccnnector - -
S e T

274 EF & EC-132
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ﬂ'::u

an

DISCONNECT =

i
d €

=7

HS.

ECM

DISCONNECT

CONNECTOR

23

=
(53

MEF&80C
lE ‘Ti‘ﬁ OISCONNECT
o A€
(&
:SEF458I

Diagnostic Procedure 32 (Cont’d)

INSPECTION START

v

CHECK INPUT SIGNAL CIRCUIT.

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

2) Disconnect knock sensor sub-harness
connector.

3} Disconnect ECM harness cannector.

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

NG

OK

B
4

Repair harness or connec-
tors.

CHECK GROUND CIRCUIT.
1) Loosen and retighten ground screws.
2) Check hamess continuity between ter-
minal & and ground.
Continuity should exist.

NG

OK
v

Repair harmess or connec-
tors.

CHECK COMPONENT

(Knock sensor).

Refer 10 “Electrical Components
Inspection”.

(See page EF & EC-186.)

NG

h 4

‘OK
A 4

Reinstall any part removed.

h 4

Replace knock sensor.

1) Erase the diagnostic test mode |l (Self-
diagnostic results) memory. {(Refer to
EF & EC-52.}

2) Perform test drive and then perform
diagnostic test mode |l {Self-diagnostic
results} again. (Refer to EF & EC-50.)

NG

OK

A

INSPECTION END

EF & EC-133

.| 1} Perform ECM input/

output signal inspection
test.

2} If NG, recheck the ECM
pin terminals for dam-
age or the connection of
ECM harness connector.

(4

i

ER

ST

275



TROUBLE DIAGNOSES

Diagnostic Procedure 33

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

ECM (ECCS %
]

CONTROL | L
MODULE)

e
{Engine conirol harness)
30— 8 9 2
33—0R/B
Mg
m

30

OR-B

@g
El/ %

EGR
TEMPERATURE

Ny
H

Front
4 \pingam Ay S
\ \ EGR temparature ., ‘“ N
A/ sensor harness
‘. , connector \'E & -
CXE %‘\ ¢
$ S —
N
W
T
NT R \ ECM harness connec107 -
\ - e
MEFB77F Gl MEF869F

@) HHEHEE R P H PR H P

MEF406F

Harness layout

22

W\

Glove box

2

276 , EF & EC-134
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Diagnostic Procedure 33 (Cont’d)

INSPECTION START

wMONITOR wNO FalL [
EGR TEMP SEN 31V
| RECORD ]
' SEFs89l

CONNERT

[ ecn o|coNN£cTnR|| %e

. {
@ 9

{Eﬁ BJ%\H
MEF&81C

RISCONNEC]
ﬁ DISCONNECT %

EcM [ coNNEcTORJ]
32

MEF562C

DISCORNECT

G

g USCONNELT ]
A€
ECI

30

H__ 0| CONNECTOR]

MEF563C

v B]
CHECK INPUT SIGNAL. NG | CHECK HARNESS CON-
1) Start engine and warm it up sufficiently. "] TINUITY BETWEEN ECM
2) Read “EGR TEMP SEN” in AND EGR TEMPERA-
“DATA MONITOR™ mode with TURE SENSOR.
CONSULT 1} Stop engine.
NSULT. 2) Disconnect ECM har-
Voltage: ness connector.
Less than 4.5V 3) Disconnect EGR tem-
OR perature sensor harness
@ 2) Check voltage between ECM " g%nnicwf- o
terminal @ and ground. eck continuity
Volia e'® g between ECM terminal
ge: @ and terminal @.
Less than 4.5V Continuity should
OK exist.
i oK
CHECK COMPONENT
(EGR temperature sensor).
Refer to “Electrical Com-
ponents Inspection”.
(See page EF & EC-184.)
L 4
CHECK GROUND CIRCUIT, NG | Repair harness or connec-
1) Stop engine. 1 tors.
2) Disconnect ECM harness connector,
3) Disconnect EGR temperature sensor
harness connector.
4) Check harness continuity between ECM
terminal @3 and terminal ().
Continuity shouid exist.
oK
v
Reinstall any part removed.
¥
1) Erase the diagnostic test mode Il {Self- NG_ 1) Perform ECM input/

diagnostic results) memory. (Refer to
EF & EC-52))

2) Start engine and warm it up sufficiently.

3) Perform test drive for more than 15
minutes.

4) Perform diagnostic test mode Il (Self-
diagnostic results} again. (Refer to EF
& EC-50.)

oK
h 4

INSPECTION END

EF & EC-135

cutput signal inspection
test.

2) If NG, recheck the ECM
pin terminals for dam-
age or the connection of
ECM hamess connector.

@

T,

=l

LG

)
—

MT

&

E&

=9
&)

277
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TROUBLE DIAGNOSES

Diagnostic Procedure 34
FUEL TEMPERATURE SENSOR (Diagnostic trouble code No. 42)

ECM (ECCS
CONTROL
MODULE)

HFE B PE T e HRE R
© HHH T RE R H R

36— BR

FUEL
TEMPERATURE
SENSOR

M@ F17
B H

{Engina control harness)

MEF407F

Harness layout

Do

N

N

Z

ECM harness connector—~ -
S e

MEF369F

{
Fuel temperature sensor
harnesgs connector
o
=

Era-N

SEF468|

EF & EC-136
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]

wMONTOR ¢ NO FAIL

FUEL TEMP SEN 78°F

! RECORD |

SEF5901

Diagnostic Procedure 34 (Cont’d)

INSPECTION START

= . GONNECT

[_Ecn o] ConNECTOR)| ' B
36

@ v

T i

MEF&82C

& of
@ i 7
by 1 o 7By

DISCONNECT

€ €
[ [for_blcowecrom]

36

MEF&83C

B
A J
CHECK INPUT SIGNAL. NG__ CHECK HARNESS CON-
1) Start engine and warm it up sufficiently. "] TINUITY BETWEEN ECM
2) Read “FUEL TEMP SEN" in AND FUEL TEMPERA-
“DATA MONITOR" made with TURE SENSOR.
CONSULT. 1) Stop engine.
Fuel temperature: 2) Disconnect ECM har-
20 - 60°C (68 - 140°F) ness connector,
OR 3) Disconnect fuel tem-
@ 2) Check voltage between ECM perature sensor harness
terminal 3§ and ground. cannector.
Voltage: 0 - 5.0V 4) Check continuity
OK betwean ECM terminal
@ and fuel temperature
sensor terminal.
Continuity should
exist.
OK
y
CHECK COMPONENT
(Fuel temperature sensor).
Refer to “Electrical Com-
ponents Inspection”.
{See page EF & EC-188))
¥
Reinstall any part removed.
¥
NG

1) Erase the diagnostic test mode Il (Self-
diagnostic results) memory. (Refer o
EF & EC-52.)

2} Perform fest drive and then perform
diagnostic test mode Il (Self-diagnostic
results) again. (Refer to EF & EC-50.)

Y

OK

k4

INSPECTION END

EF & EC-137

1} Perform ECM input/
cutput signal inspection
test.

2) If NG, recheck the ECM
pin terminals for dam-
age or the connection of
ECM harness connector.

B2

F&

B ﬁ\

RS

BY

&

EL
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TROUBLE DIAGNOSES

Diagnostic Procedure 35

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

%
:

/ (Engine contrel harness}

30— B
38— W — QT o e

& HR

4B—ORsL

30 30

| é'-‘l I
[
w
B
B
@
o]
&

@ s THROTTLE
g POSITION
SENSOR
ECM (ECCS @ —
CONTROL -
ENGINE
MODULE) GROUND

MEF408F

Harness layout

harress connector

L

Py MEFQQF

EF & EC-138




TROUBLE DIAGNOSES

Diagnostic Procedure 35 (Cont’d)

CONNECT

SEGC128B

3
t[

0 lSEONN ECT

ECH loﬁ':cmnscrg

MEF684C)

B THROTTLE POSI SEN CKTH

DEPRESS

THROTTLE FULLY
THEN

TOUCH START

nexr |[ START |

SEF483M

B THRTL POS SEN ADJE ]

% % ¥ ¥ ADJ MONITOR % % % *k

THRTL POS SEN 048V
=== MONITOR=m ==
CMPS.RPM (POS) Orpm
CLOSED TH/POS ON
MEF683F
CONNECT
|[ ~Fon__ o] counecrorill -
Y-
&) 6 &
&=
ﬁ T3
o7
SEFG85C

INSPECTICN START

Y

CHECK POWER SOURCE.
1) Turn ignition switch “ON".
2) Check voltage between terminal (O and
ground,
Voltage:
Approximately 5.0V

NG

OK

v

»| CHECK HARNESS CONTI-

NUITY BETWEEN
THROTTLE POSITION
SENSOR AND ECM.

1) Turn ignition switch
“OFF".

2) Disconnect throttle posi-
tion sensor harness con-
nector.

3) Disconnect ECM harness
conngctor.

4) Check hamness continuity
between ECM terminal
@ and terminal (0.
Continuity should
exist.

H NG, repair harness or
connectors,

CHECK INPUT SIiGNAL.
Perform “THROTTLE POSI SEN
CKT” in "FUNCTION TEST” mode
with CONSULT.

NG

Y

ADJUST THROTTLE POSI-

TION SENSOR INITIAL
POSITION.
(See page EF & EC-185.)

OR
Read “THRTL POS SEN” in
“WORK SUPPORT” mode with
CONSULT.
Throttle valve fully closed:
0.4 - 0.5V
Throttle valve fully open:
Approx. 4.0V
OR

®

Make sure that voltage between
ECM terminal @ and ground
changes when accelerator pedal is
depressed.
Voltage:
Throttle vaive fully
closed:
0.4 - 0.5V
Throttle valve fully
open:
Approx. 4.0V

®

iOK

®

EF & EC-139

E A\

CHECK HARNESS CONTI-
NUITY BETWEEN
THROTTLE POSITION
SENSOR AND ECM.

1} Turn ignition switch
“OFF".

2) Disconnect throttle posi-
tion sensor harness con-
nector.

3) Disconnect ECM harness
connector.

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

If NG, repair harness or
connectors.

¥ OK

A

EM

LG

FE

ClL

T

PD

FA

BIR

ST

BT

FA

EL
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TROUBLE DIAGNOSES

DISEUNNECT
= DISGGNNECT
i .'
T,

— t[ ECH (3¢ aONNEcm_]]
(dlelF) a8

MEF6&86C

Diagnostic Procedure 35 (Cont’d)

®

h A

By

CHECK COMPQONENT
(Throttle position sensor).
Refer to “Electrical Com-
ponents Inspection”.
(See page EF & EC-184.)

. DISEDHNECT

. DISCONNECT
| [6] anNECT(En
=

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF".

2) Disconnect ECM hamess connector.

3) Disconnect throttle position sensor har-
ness connector.

4) Loosen and retighten ground screws.

5) Check resistance between ECM termi-
nal @ and terminal @.
Continuity should exist.

NG

OK
) J

MEF687C|

Reinstall any patt removed.

h 4

1) Check harness continu-
ity between throttle posi-
tion sensor and ground.

2} ECM ground circuit.

1) Erase the diagnostic test mode Il (Self-
diagnostic results) memory. (Refer to
EF & EC-52.)

2) Perform test drive and then perform
diagnostic test mode 1l (Self-diagnostic
results) again. (Refer to EF & EC-50.)

NG

OK

h 4

INSPECTION END

EF & EC-140

1) Perform ECM input/
output signal inspection
test.

2) If NG, recheck the ECM
pin terminals for dam-
age or the connection of
ECM harmess connector.




TROUBLE DIAGNOSES

Wet with fuel?

SEF832F

5 RoaD TEST

Test conditions
Drive vehicle under the following conditions
with suitable gear position.
(1) Engine speed:
Non-turpocharger
2,150 + 350 rpm
Turbocharger
2,150 +450 rpm
(2) Intake manifold vacuum:
Non-turbocharger
-43.3+10.0 kPa
{(-325+75 mmHg, —12.80 £2.95 inMg)
Turbocharger
-3334+13.3 kPa
(250 + 100 mmHg, -9.84 +3.94 inHg)

Driving mode (B): More than
13 minutes
(®: More than
¢ 20 minutes
< at idle speed
(©: 10 seconds
Test | at test condition
condition ®: 2 minutes
2 at idle speed
Engine | " []]
runring |5 11 R TR T
Ignitian AL
5witch,’ 2.‘ 4 4. 4] e
OFF Time

Until malfunction indicator tamp goes off.

(D Start engine and warmn jt up sufficiently.

(@) Turn off ignition switch and keep it off
until malfunction indicator lamp goes off.

(@ Start engine and keep it running for maore
than 13 minutes.

(@; Turn off ignition switch and keep it off
until malfunction indicator lamp goes off.
(5 Repeat steps (3 through @) for a total
of 3 times.

Start engine and keep it at idle for
more than 20 minutes.
If engine stalls or ignition turns off
within 13 minutes after engine is
started, return to step (2). If over
13 minutes, restart step 6.
Shift 10 suitable gear position and drive
in “Test condition” for at least 10
seconds.
If the following conditions oecur during
step (), return to step @).

® Engine races over 4000 rpm or

hardly accelerates for more than
10 seconds.

® Engine stalls or ignition is turns off.

Keep engine at idle speed for more

than 2 minutes.
SEFGGBNA

Diagnostic Procedure 36

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

INSPECTION START

F

Start engine and warm it up sufficiently.

h 4

Make sure engine runs smeothly at idle

Runs smoothly.

after warm-up.

Does not run
smoothly.

Y

v

Set the diagnosis mode selector of ECM
to Diagnostic Test Mode I
(Refer to EF & EC-48.)

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

v

These inspections shouid be per-
formed on both heated oxygen sen-
sors by changing monitor from left
side to right side.

(Refer to EF & EC-53.)

Check if the malfunction indicator lamp
stays off during 10 seconds at 1,000
rem under no-load.

Stays off. Does not stay off.

A 4

These inspections should
be performed on both
heated oxygen sensors by
changing monitor from left
side to right side.

(Refer 1o EF & EC-53.)

Set diagnosis to Diagnostic
Test Mode !l and check that
maifunction indicator tamp
blinks at 2,000 rpm under
no-load.

Does not biink. Blinks.

r

Check mixture ratio feedback
system.
(See page EF & EC-35.)

Check idle CO%.
{(See page EF &
EC-35.)

V

Yes

Y

A

INSPECTION END

Remove all spark plugs from intake
manifold. Are plugs wet with fuel?

Replace the injector in which
cylinder spark plug is wet

No

h 4

Remove injector assembly.

{See page EF & EC-190.)

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

v

EF & EC-141

with fuel.
}

{Go to ® on next page.)

FE

Gl

A

PD

BR

ST

BT

HA

EL
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Diagnostic Procedure 36 (Cont’d)

l

Drips.

Turn ignition switch “ON". :
Make sure fuel dees not drip from injector.

b4

Replace the injectors
which allow fuel to drip.

Does not drip.
Y

Reinstall any part removed.

SEFO51P

y

284

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

(Refer to EF & EC-52))

Make sure Diagnostic trouble code No. 55
is displayed in Diagnostic Test Mode |I.

h 4

1) Start engine and warm it up sufficiently.

2) Disconnect both heated oxygen sensor
hamess connectors for at least 30 sec-
onds at 1,500 rpm.

¥

Ceonnect both heated oxygen sensor har-
ness conhectors.

B
Y

Pertorm driving test as indicated in figure

Comes

”ON”.

—®

Make sure malfunction indicator lamp does
not come “ON" while engine is running.

Y

Does not come “ON”.

INSPECTION END

EF & EC-142

1) Perform diagnostic test
mode 11 {Self-diagnostic
results) and find diagnos-
tic trouble code.

2) According to displayed
Diagnostic trouble code
No., perform “Diagnostic
Procedure”.

3) If Diagnostic trouble
code No. 45 is displayed
again, replace ali
injectors, then paerform
“Diagnostic Procedure”.
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Diagnostic Procedure 37

INJECTOR CIRCUIT (Diagnostic trouble code No. 51) jzex (MALFUNCTION INDICATOR Gl
LAMP ITEM)
INJECTOR IGNITION SWITCH [N
DFFJACC]ON [ ST
MNo. 1 No. 2 Ne. 3 No. 4 No. S No. & ] QIO0
T Toal)
3 ol
ef @ & @ @ @F
3 3 50004 B @[ LG

o M
N
&

(F2) harness B
BAR
&
FE

{(Engine control harness! z

-

@
@@ CL
Fei MT
wrB W (Engine room harness!
ey
n | &T
@ it
§®
cRiN i
srezos & LI @
onuLe FUSIBLE LINK HOLDER pgatTemy FA
MEF525G
A
Harness layout
\%@ \W / ‘ 6& BE
\\ \~Glove box ,,f’ ‘ )
. o/ ST
= [

Front \ @S

ot 7B\
ECM harness connector/’///,////-" BT

e MEF869F SEF471I

HA
EL
DX

EF & EC-143 | 285



TROUBLE DIAGNOSES

2

|

MEF533G

MEF534G

Diagnostic Procedure 37 (Cont’d)

INSPECTION START

HE

1

H EGM —[5'[ CONNECTOH”
‘101,103,105,}10,112,114}

&

: No. 1 injecter
: No. 3 injecter
: No. § injector
: No. 2 injector
(12) : No. 4 injector
: No. 6 injector
Lis!
T

DISCONNECT

=
Y

|

MEF535G

CHECK POWER SUPPLY. NG | CHECK HARNESS CON-
1) Turn ignition switch “ON". " E’jgé%ggr‘m%ﬁ"ém
2) Check voltage between terminal & and TION SWITCH.
ground. 1) Tum ignition switch
Voltage: Battery voltage “OFF”,
2) Disconnect injector har-
OK ness connector.

3} Disconnect ignition
switch harmess connec-
tor.

4) Check harness continu-

r ity between terminal @
CHECK HARNESS CONTINUITY g"d :?rmi't"a' r@ .
BETWEEN INJECTORS AND ECM. oo oy sho
1) Turn |gn|t|0r| switch “OFF”. If NG, rep|ace harneSS,
2) Disconnect injector harness connectors connector or fusible link.

and ECM harness connector.
3) Check harness continuity between ter- | nG

minals (& and ECM terminals (fo1),

Continuity should exist.

OK

A

.| Repair harness or connec-

tors.

1) Erase the diagnostic test mode |l {Seilf-
diagnostic results) memary. (Refer to
EF & EC-52))

2) Perform test drive and then perfcrm
diagnostic test mode Il (Self-diagnostic
resulis} again. (Refer to EF & EC-50.)

OK

h

286

INSPECTION END

EF & EC-144

CHECK COMPONENT (injector). NG; Repair or replace injector.
Refer to “Electrical Components "
Inspection™.
(See page EF & EC-186.)
OK

v
Reinstall any part removed.

b4

NG

1) Perform ECM input/
output signal inspection
test.

2) i NG, recheck the ECM
pin terminals for dam-
age or the connection of
ECM harness connector.
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Diagnostic Procedure 38
CLOSED THROTTLE POSITION SWITCH (Idle position) (Not self-diagnostic item)

ot HH P ]

A]B)
ECM (ECCS ﬁ {Engine control harness)
CONTROL [i_j S&—LGAR
MODLULE) 57— EB/R
o
[
Y-
54 54 rs .
S 5 =B
CLOSED THROTTLE

POSITION SWITCH

®

MEF410F

A

EM

LG

FE

CL

MT

AT

PO

FA

Harness layout

A A/ ) s
(g Tniotte body!

EF & EC-145

BR

RS

BT

HA

EL

287
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ECM__ [0 CONNECTOR]]
54

u
“

CONNECT

MEFG83C)

Diagnostic Procedure 38 (Cont’d)

INSPECTION START

v

E] . 0.5CONNEC™
-T88)
€

= DISCOWNECT
A€

|__EcH ];Pi-'EONNEETCIR]I

57

54

&

MEF685F|

CHECK INPUT SIGNAL.
1} Turn ignition switch “ON".
2) Check veoltage between ECM terminal
@& and ground.
Voltage:
Throttle valve fully closed:
9.0 - 10,0V
Throttle valve fully open:
ov

NG

Y

OK

¥

INSPECTION END

288

EF & EC-146

CHECK HARNESS CON-
TINUITY BETWEEN ECM
AND CLOSED THROTTLE
POSITION SWITCH.

1) Turn ignition switch
“OFF".

2) Disconnect closed
throttle position switch
harness connector.

3} Disconnect ECM har-
ness connector.

4) Check harness continu-
ity between ECM termi-
nals G, G and termi-
nals (@, (.

Continuity should
exist.

If NG, repair harness or
connectors,

OK

y

Check if closed throttle
position switch {throttle
position sensor body} is
installed in proper position,
{See page EF & EC-185.)

OK

y

CHECK COMPONENT
{closed throttle position
switch).

Refer to “Electrical Com-
ponents Inspection”.
{See page EF & EC-185.)
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Diagnostic Procedure 39

START SIGNAL (Not self-diagnostic item) Gl
e SWTCH MA
MER [NJOEF[ACE[ON ST
Sl St
aR: g ElM
E -] S
LG

FUSE BLOCK
{Refer to "POWER SUPPLY
ROUTING™ in EL section.)

CONNECTOR
{Engine control {Main
harness) hamness) ——————————B/Y 1§ !
L3—asy B/Y BT an:Ea-
X i ; | A
A}B)
@

a1 PR R

ERaamamasalasn e aas[C]jan-sssEuan|an-auns

® E eL
(Engine rt@ SE
harness) i M]T
1 | ‘ g
@3 A
é@ AT

F LU

ECM (ECCS @ FUSIBLE
CONTROL LINK =
MODULE) HOLDER BATTERY FA
MEF411F
Harness layout RA

[ s
/i s

ECM harness connector—~

o s BT
HA
Bl
DK

EF & EC-147 | 289



290

TROUBLE DIAGNOSES

B STAR! SIGNAL ckT W

1. CLOSE THROTTLE, SHIFT
TG P OR N BANGE

2. TOUCH START AND
START ENGINE
IMMEDIATELY

|

[ next | START |

SEF191L

Diagnostic Procedure 39 (Cont’'d)

INSPECTION START

y

CHECK OVERALL FUNCTION.

1} Turn ignition switch “ON".

CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.
OR

NG

wMONITOR #NO FAIL [ ]
START SIGNAL
CLOSED TH/POS
AR COND SIG
NEUT POSI SW

OFF
ON
OFF
a N

[ RECORD |

SEF485M

ECM |0 CONNECTOR]
43

CONNECT

B0 |

B _EoM__ ol CONNECTOR]

EF§81C)

[

DISCONNECT

CE DISCONNECT
- DISCONNECT
0]
A€
8 .

o], o)

1) Turn ignition switch “ON".
2) Check “START SIGNAL” in
“DATA MONITOR" mode with

2) Perform “START SIGNAL

CONSULT.
IGN “ON” OFF
IGN “START” ON
OR

1) Check voltage between ECM
terminal @ and ground.
When cranking:

Battery voltage
Except above:
ov

G
®

oK

r

INSPECTION END

MEF&92C)

EF & EC-148

Check the following items.

1) “G” fusible link

2) “7.5A" fuse

3) Ignition switch

4} Harness continuity
between ECM and igni-
tion switch
Continuity should
exist.

5) Hamess continuity
between battery © ter-
minal and ignition switch
Continuity should
exist.




TROUBLE DIAGNOSES

Diagnostic Procedure 40
POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

§
|

{Engine contral {Engine room

harness} harness)

%\T“@@“

|

E {Brown)

EE<— | ®

@y @

BODY GROUND

POWER
ECM (ECCS g{f ERING
a%’;mg')— PRESSURE

SWITCH

MEF412F

Harness layout

=\

T

Under floor ~
. Front
/r////// ron

Power steering i
oil pressure switch

ECM harness connector~ .-~ e _____ Front suspension

e //'MEFGGQF member ' MEF880F

) ‘
e - =
) 2 "‘
/ / |
&
b . il
Power steering oil
pressure switch
harness connector

1NN\~

MEF528Gi

EF & EC-149

BT

HA

EL

201
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TROUBLE DIAGNOSES

B PW/ST SIGNAL CIRCUT | ]
HOLD STEERING WHEEL
IN A FULL
LOCKED posimicw
THEN
TOUCH START
[ next || START ]
SEF200L
#MONITOR #NO FalL  []
PW/ST SIGNAL OFF
{ RECORD |
SEF531)
— = CONNEET
[L__Ecn__|of connecTor]] . e
31 @!@)
w2 A ]
'}
b %
MEF693C
B8]
h DISCONNECT
HME @
ECH CONNECTOR
34 a DISCORNECT
MEFE94C
TR @
TS. b
DISCONNECT
&)
-SEF4B1|

Diagnostic Procedure 40 (Cont’d)

INSPECTION START

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

2) Perform “PW/ST SIGNAL
CIRCUIT" in “FUNCTION
TEST” mode with CONSULT.

CR

OK

1) Start engine.

2) Check "PW/ST SIGNAL” in
“DATA MONITOR™ mode with
CONSULT.

Steering is neutral position: CFF

Steering is turned; ON

OR

1) Start engine.

2) Check voltage between ECM
terminal @8 and ground with
tester.

Voltage:
Steering is neutral position:
Approx. 5V
Steering is turned:
Approx. OV

NG

B8]
r

INSPECTION END

CHECK HARNESS CONTINUITY
BETWEEN POWER STEERING OIL
PRESSURE SWITCH AND ECM.

1) Turn ignition switch “OFF”.

2) Disconnect ECM harness connector
and power steering oil pressure switch
harness connector.

3} Check harness continuity between ECM
terminal @ and (@.

Continuity should exist.

NG

> Repair or replace harness

or cennecters.

4

OK
NG
y
CHECK GROUNLD CIRCUIT. CHECK COMPONENT.
Check harness continuity between termi- {Power steering oil pres-
nai ® and ground. OK | sure switch)

Continuity should exist.

Y

EF & EC-150

Refer to “Electrical Com-
ponents Inspection”.
{(See page EF & EC-187.)




TROUBLE DIAGNOSES

Diagnostic Procedure 41

NEUTRAL POSITION SWITCH & A/T CONTROL UNIT (NEUTRAL POSITION SIGNAL) &l
CIRCUIT {Not self-diagnostic item)

@ © AT model Emﬂ
@ : M/T model

I FHHHF P T

L. @& 0O
(Engine control @ {Engine room {Alternator FE
harness) harness) harness)

TH®
a0

m 4"~Y/L—‘—-—T/L‘@ @»T/L Al ¥iG
{Brown) FE 3% L] a
(Blue) L
g T
AT
i 1 &I
‘ SRR L P o] ¢
i = NEUTRAL
eom eces (FD) AT CONTROL UNIT BODY GROUND POSITION s
CONTROL [}
MODULE)
MEF413F
Harness layout
‘ f i A/T models | P .
\%@J \-\MJ l \| At N\, \w | j bR
\___ﬁ Glove box fl i QE]J x Z ’f i é
/L—‘, .. \‘\ . / {_ Z~Glove box I // 8T
7 F A . ; I 7
5 / "H“!' / 7 "_—‘-‘I ‘ f !‘ ( U ! -’./i Wy
Front ‘,‘__{(4*/ f/ i Q\ /;/ ‘R_{f‘ 2
P _\/ / \ L 7
L
ECM/haEness cBD/neﬁtoy/- s i
et MEF869F,
HA&
EL
B34

EF & EC-151 293
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TROUBLE DIAGNOSES

B NEUTRAL POSI sw cKT Il
SHIFT
ouT of N/P-ranc

THEN
TOUCH START

START |

SEF486M

I I

]

“MONITCR = NO FAIL

OFF
O N
OFF
ON

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

I RECORD |

SEF485M

CONNECT

MEFE95C|

TR DISCONMECT

§
[E

[ c/uNiT__|o CORNECTOR |

B e &

ECM connectar
ECM CONNECTOR

44

1? A/T control unit
connactor

MEF437E

1

1S,

5

DISCONNECT

SEF484!

Diagnostic Procedure 41 (Cont’d)

INSPECTION START

,

CHECK OVERALL FUNCTION.

1} Turn ignition switch “ON”.

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

OK

1) Turn ignition switch “ON”.

2) Perform “NEUT POSI SW” in
“DATA MONITOR" mode with
CONSULT.

“N" or “P"": ON
Except above: OFF
OR

2} Perform “NEUTRAL POSI SW

2) Check voltage between ECM
terminal @ and ground.
“N” or “P": Approx. OV
Except above: Approx. 5V

=y,
&

NG
B :

INSPECTION END

CHECK HARNESS CONTINUITY
BETWEEN ECM AND NEUTRAL PGSI-
TION SWITCH (A/T CONTROL UNIT).
1} Turn the ignition switch “OFF™".
2} Disconnect ECM harness connector.
3) Disconnect neutral position switch har-
ness connector or A/T control unit har-
ness connector.
4) Check hamess continuity between ECM
terminal @ and @ or @.
Continuity should exist.

NG

A J

OK

h 4

CHECK GROUND CIRCUIT

{M/T only).

Check harness continuity between termi-
nal ® and ground.

Continuity should exist.

Repair or replace harness
or connectors.

NG

OK

EF & EC-152

CHECK COMPONENT.

» (Neutral position switch)
Refer to “Electrical Com-
ponents Inspection”.
{See page EF &
EC-187.)

* (A/T control unit)

See “TROUBLE
DIAGNOSES” in A/T
section.

« (Inhibitor switch)

Refer to “Electrical Gom-
ponents Inspection”.
(See page EF &
EC-187)




TROUBLE DIAGNOSES

Diagnhostic Procedure 42
FUEL PUMP (Not self-diagnostic item)

=¥ (Engine
control
harness)

104—B/P—

18—BsP

\3@

as—py —i

g

W&HW@%H—FHW

JESERAREAEE

[: X B-P

FUEL PUMP RELAY

[@ B
r@w@/

(Main harness)

M=

E::-W/B
w/B —W. B

@

Mo @ @

E@@

(Engine roem
harness)

= % ,".#

ECM harness connector
rom o ///7 ////
MEF869F

E% | L/\\Jr %Q ,iu/se/lblock
r.l:oéd Ilev‘er [@Z@ ﬂﬂf{ ‘ V] )

f J
f\ D Ji
\\
g__j‘ ‘ I l
I
//-V Fuel pump relaﬁ‘?‘?ﬁ
/>/\ » = NN
Pt Drrver s side door_— MEF882F

FUEL PUMP
. 2 geater model CONTROL
MODULE
ECM (ECCS : 242 seater maodel FUSIBLE
CONTROL hlgtnsa L
MODULE] BATTERY
Harness Iayout
[ A

I

2 seater models —
Luggage room

e /Z/
Fuel pump = ______Q
H’/ fr harness connector \f
Y

/ » D I an BN
SEF485lA]

2 seater models L LM\ N\ | |

Behind the passenger side seat
—— B

Fuel pump control &
module

Ak

HICAS contral unit
Fuel pump control
7 module harness
connector

MEFB83F

EF & EC-153

A,

EM

—l

e

a0

295
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TROUBLE DIAGNOSES

2 seater mode!

.. W
CONNECT L——|
LB
2+2 seater
model

~—
CONNELT GC‘E\

&

SEF253N

Diagnostic Procedure 42 (Cont’d)

INSPECTION START

y

8]

. DISCONNECT

. L -
rz 2 seater model
TS __
J\SCDNNVEET q_ FQ ‘
€ b an
242 seater L...J

nm model
15.

DIQCONNE"T

1.5

CISCONNECT

% DISCONNECT
|
1 Eé}

ECM

v @&
CONNECTOR ﬁa)

SEF254N

CHECK POWER SUPPLY.

1} Turn ignition switch “ON".

2) Check voltage hetween fuel pump con-
nector terminal @ and ground.
Battery voltage indication should
appear for 5 seconds after turning
ignition switch “ON”.

NG

.| Check the following items.

M FUEL PUMP CIRCUIT I

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

OR
DOES THE FUEL PUMP
RELAY MAKE AN
OPERATING SOUND
EVERY 3 SECONDS?

[nvexr || NO JYES |

SEF633L

BACTVETESTH [ ]

FUEL PUMP RELAY (ON

MONITOR = = =
CMPS+RPM {POS) Orpm

oN/OFF | OFF |

MEF686F]

OK

EF & EC-154

1) “G" fusible link
2) Harness continuity
between
s battery @ terminal and
fuel pump relay
* fuel pump relay and
fuel pump
® fuel pump relay and
ECM terminal {8
Continuity should
exist.

OK

v

CHECK COMPONENT
(Fuel pump relay).
Perform “FUEL

PUMP CIRCUIT” in
“FUNCTION TEST”
mode with CON-
SULT.

OR

Perform “FUEL
PUMP RELAY
TEST” in “ACTIVE
TEST" mode with
CONSULT and
check for operating
sound.

OCR

Refer to “Electrical
Components
Inspection”.

{See page EF &
EC-187.)




TROUBLE DIAGNOSES
Diagnostic Procedure 42 (Cont’'d)

2 seater model ®
A @ "
< 1{2'. -id
CONNECT = m
— )
242 seater Vi CHECK GROUND CIRCUIT. NG | Check the following items. WA
—___. model & 1) Turn ignition switch “OFF”. - | Harness continuity
% 7 A 2) Loosen and retighten ground screws. between &
\blcla ) 3) Start engine. s fuel pump and fuel pump
Py = 4) Check voltage between fuel pump ter- control module
SEF255N minal & and ground under the following * fuel pump control mod- LG
conditions. ule and ECM terminat
E . :
= Cﬁa Idiing Approx. 3 - 6V Continuity should exist.
— B3 For 30 seconds after Batiery valt
(~ o VARRY starting engine atiery voliage OK
\ aisconneer g ¢ b "
X % @ DISCONNECT FE
A3 €
[
Lclb ) h OK
; ' CL
. INSPECTICN END CHECK COMPONENT
L {Fuel pump).
Refer to “Electrical Com- MT
ponents Inspection”.
=] (See page EF & EC-182.)
- 8 &ZH NG AT
1S,
- CONNECT Yy
m Replace fuel pump control EBD
— module.
" UISCONNECT
104 HS G@ -'Q ' FA
— o+
[_—een_|d connEetor)]
MEF698C RA
BiR
ST
RIS
BT
HA
EL
B

EF & EC-155 297
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Diagnostic Procedure 43
IACV-AIR REGULATOR (Not self-diagnostic item)

IACV-AIR REGULATOR

% % xg

i

$ =>RE6 = =B
o% ® £t z"c®
© Sx xF
or
% {Main
harness)
8/pP
{Engine
cantrol T
harness) =
HH®
M
= ({Enging room
x  harness)
z 3
@ |
i
H z ({9)
ENGITNE
GROUNDE FUSIBLE
LINK
HOLDER =

BATTERY

MEF415F

Harness layout

o)

\

298

i e ~ //
S T

ECM harness connector//

\ Intake manifold \
/‘%);,F o -
uel pressure., g,
T reguiator A
Treguiatar MEFB84F

EF & EC-156



TROUBLE DIAGNOSES
Diagnostic Procedure 43 (Cont’d)

INSPECTION START
7 L (&) a
CONKECT
[V A
& v ) B A
@ © ¢ Y
CHECK POWER SUPPLY. NG | Check the following items.
1) Start engine. | 1} Harness continuity i
2) Check voltage between IACV-air regu- between
= lator terminal @ and ground. * |ACV-air regulator and
SEF4a2t Voltage: Battery voltage fuel pump relay ] e
OK ¢ fuel pump relay and bat-
IE tery ® terminal
» fuel pump relay and
vy (Y ECM terminal (9
LI'E:P 13 EJ (Lﬁa Continuity shouid exist.
2) "G” fusible link e
& OK
s
DISCaNNECT .mTS + @ﬂ__.
i CHECK COMPONENT
ECH CONNECTOR (Fuel pump relay).

18 % _ Perform “FUEL T
’ \ PUMP CIRCUIT” in

“FUNCTICN TEST”

mode with CON- AT
- SULT.
OR

@ Perform “FUEL PD
D4SCONNECT PUMP RELAY

is G@ (O] TEST” in “ACTIVE
m TEST” made with =)

2 W
g CONSULT and
check for operating
MEF695G sound. RA
OR
Refer to “Electrical
B FUEL PUMP CIRCUIT I Components BR
PINCH FUEL FEED HOSE -
WITH FINGERS IS THERE Inspection™.
ANY PRESSURE (See page EF &
PULSATION ON THE FUEL
FEED HOSE? EC-187.) sT
OR v
DOES THE FUEL PUMP
RELAY MAKE AN _ @®
OPERATING SOUND BS
EVERY 3 SECONDS?

[ next ][ NO [ YES |

SEF633L BT
E B ACTIVE TEST B[] M
FUEL PUMP RELAY (ON
=== MONITCR === = EL
CMPS.RPM (POS)  Orpm
10X

BN o~oFF ][ OFF |

MEF&86F

EF & EC-157 299
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TROUBLE DIAGNOSES

E {blab

DISCONNECT

(&)

SEF494

Biagnostic Procedure 43 (Cont’d)

®

CHECK GROUND CIRCUIT.

1) Stop engine. .

2) Disconnect IACV-air regulator hamess
connector.

3) Check harness continuity between ter-
minal ® and ground.
Continuity should exist.

NG

OK

Y

.{ Repair or replace hamess
"| or connectors.

CHECK COMPONENT
{IACV-air regulator).

Refer to “Electrical Components
Inspection”.

{See page EF & EC-186.)

NG

OK

h 4

INSPECTION END

EF & EC-158

Repair or replace IACV-air
regulator.




TROUBLE DIAGNOSES

Diagnostic Procedure 44

IACV-AAC VALVE (Not self-diagnostic item) @l
IACY- IGNITION E\\ﬂ]ﬁ\‘.
AAC SWITCH
VALVE e DFFJACCION 57
| 88 ]
@B T3 EM
+ [é)
AlBIC *
As>nEE Eﬁ/ [

BAR

=
.,

FUSE BLOCK =y
{Refer to “POWER SUPPLY L&
RQUTING" in EL set:tlon )

(Main

harness)

4 — G-l
{Engine . CONNECTOR
=

control

harness) : : FE
{Engine room
harness)
B8R BrR =
(Brown) [ FR @.L
. v@é 1 ]

@ FUSE BLOCK MT
w

FEERE R TR T b L

B I il gon
. 1 @Tl | a
T
£cm (eces (ED) FUSIBLE
CONTROL LINK L
MODULE) HOLDER BATTERY -
MEF416F o
Harness Iayout R
e \ i | N
1 [0
\ . Glove box \ \ " ‘\I g
P “{; / i’%\i i
| | S
< ( B ( 4 'I.{\(\.‘,)V—A.LC\V;:IV;
Front J

harness connector

*'»—Lf A
Brake fuid = | \ s
/CA reservcnr 7 { § B\Z@
|
/’/‘///;//// . % ) } \

T - MEF869F Fas MEFB85F B‘T

ECM: harness connector—_.- s

EF & EC-159 301
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TROUBLE DIAGNOSES

Diagnostic Procedure 44 (Cont’d)

S
SR

(i

o
TS

SEF4g96l
o € 0

BISCONNECT [

MEF&B7F

I
DISCONNECT a1s

(-

HS$.

TS.

—e
I Ecn [ CONNECTOR]|
4

&

MEF700C

CONKECT

=

B iacv-2Acy sYSTEME []

LET ENGINE [DLE
THEN
TOUCH START
(A/C SW-LIGHT SW OFF)

| next |[ START |

SEF248M

gacriveTesTm [
IACV-AAC/V OPENING 50%

= == MONITOR = = =

CMPS+RPM (POS)  8B0rpm
MAS AIR/FL SE 1.24v
COOLAN TEMP/S  179°F

[Quf UP_J[DWNIQd

MEF688F

INSPECTION START

v

CHECK POWER SUPPLY.

1} Turn ignition switch “ON".

2) Check voltage between IACY-AAC
valve terminal @ and ground.
Voltage: Battery voitage.

NG

OK

y

| Check the foliowing items.

1) “G” fusible fink
2) Ignition switch
3) "10A” fuses
4) Harness continuity
between terminals:
* |ACV-AAC valve and
ignition switch
¢ [gnition switch and
battery @ terminal.

CHECK HARNESS CONTINUITY
BETWEEN IACV-AAC VALVE AND ECM.
1} Turn ignition switch “OFF",

2) Disconnect ECM harness connector
and IACV-AAC valve harness connec-
tor.

3} Check harness continuity batween ter-
minal (&) and ECM terminal @ .
Continuity should exist.

NG

OK

E h 4

Repair or replace harness
or connectors.

—_

CHECK COMPONENT

(IACV-AAC valve).

1) Reconnect ECM harness connector
and IACV-AAC valve harness connec-
tor.

2) Start engine and let it idle.

3) Perform “IACV-AAGC/Y

TEST" mode with CONSULT.
OR

SYSTEM” in “FUNCTION

in “ACTIVE TEST"” mode with
CONSULT.

4) When touching “Qu” and “Qd",
check that engine speed
changes according to the IACV-
AAC valve opening percentage.

OR

3) Select “IACV-AAC/VY OPENING"

3} Disconnect IACV-AAC valve
harness connector.

4) Make sure that idle speed
drops.

®

oK

h 4

INSPECTION END

EF & EC-160

NG

Repair or replace IACY-
AAC valve.




TROUBLE DIAGNOSES

Diagnostic Procedure 45

IACV-FICD SOLENOID VALVE (Not self-diagnostic item)

{Engine
centrol
harness)

%

K
.

:

ECM (ECCS @
CONTROL
MODULE]}

IGNITION

SWITCH
1ACV-FICD ABE OFFJACC[ON | ST
SOLENOID I Q1210
O TET]
VALVE z L
@ER g 3

- BE8E
& 7

« FUSE BLOCK
{Refer to "POWER SUPPLY

(Main ROUTING™ in EL section.)

harness) ) ’
/R{ '"'J—? :

E3 )
E €17 _| CONNECTOR
@

Be.

(Brown)

z

E

(Engine room
harness)

| J | e
@ 1 |=
| i2e

2

LINK
HOLDER

MEF417F

Harness layout

ECM harness connector ~ - /

/MEFBSQF

W
il

IACV-FICD

sclenoid valve

J%h;lﬁejssconnemor
AN / | R \

=< Brake fluid reservoir |

/1

MEFB86F]

EF & EC-161

303
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TROUBLE DIAGNOSES

..'1: {ONNECT
(R, s
» ©
@
B SEF459
= @
/
BISCONNECT
T DISCONNECT - DISCBT
4 € o

3
c €

SEF5001

|_EeH ﬁcowscroﬁ”

(3]
H.3.
DISCONNECT

et
T8
DISCONNECT

an €

MEF701C

W IACY-FICD SV SYSTEM IR
LET ENGINE IDLE
THEN
TCUCH START

(A/C SWHLIGHT SW OFF)

[ next ||

START |

SEF488M

B ACTIVE TEST B D

IACV-FICD soLv OFF

=== MONITOR—= = =
CMPS.-RPM {POS)  762rpm
COOLAN TEMP/S 1779k
CLOSED TH/POS ON

AIR COND SIG OFF
IACV-AAC/HV 18%

[ON_][owor | I

Diagnostic Procedure 45 (Cont’d)

INSPECTION START

b 4

CHECK POWER SUPPLY.

1) Turn ignition switch "ON”.

2) Check voltage between IACV-FICD
solencid valve terminal @ and ground.
Voltage: Battery voltage.

NG

OK

h 4

.| Check the following items.

1) “G” fusible link

2) “10A” fuses

3) Ignition switch

4} Harness continuity
between terminals:

s |[ACV-FICD solenocid
valve and ignition
switch

e Ignition switch and
hattery @ terminal.

Continuity should

exist.

F)HECK HARNESS CONTINUITY
BETWEEN IACV-FICD SOLENCID VALVE
AND ECM.

1} Turn ignitien switch “OFF".

2) Disconnect ECM harness connector
and IACV-FICD solenoid valve harness
connector.

3) Check harness continuity between
IACV-FICD solenoid valve terminal &
and ECM terminal G3.

Continuity should exist.

NG

OK

D ;

.| Repair or replace harness

or connectors.

CHECK COMPONENT

{IACV-FICD solenoid valve).

1} Reconnect ECM hamess connector
and IACV-FICD solenoid valve harness
connector.

2) Start engine and let it idle.

3) Perform “IACV-FICD S/V

NG

3) Perform “IACV-FICD SOL/V
TEST" in “ACTIVE TEST”
mode with CONSULT.

OR

SYSTEM” in “FUNCTION

Refer to “Electrical Components
Inspection”.
{See page EF & EC-186.}

TEST” mode with CONSULT.
=
&)

OR
=

OK

h 4

INSPECTION END

MEFS89F

EF & EC-162

Repair or replace IACV-
FICD solenoid valve.
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Diagnostic Procedure 46
PRVR CONTROL SOLENOID VALVE (Not self-diagnostic item)

1M1= ¥ ~—|

(Engine
cantrol
harmess)

fo

b EHE R HHEH PR A

ECM (ECCS @)
CONTROL
MODULE)

IGNMTION
PRVR CONTROL SWITCH
SOLENOID VALVE OFF[ACC[ON 5T
i glolo]
 EoS
@R & a2
I B 0]
o> nEe 75
pa E] FUSE BLOCK
> (Refer o “POWER SUPPLY
. ROUTING" in EL section.)
(Main
. harness)

&
@@

®® |
B8

a/R 26 .
-
1| CONNECTOR
x

{Engine room

(Brown)

nnnnnn

FUSIBLE
LINK
HOLDER

L m
=
| oo
Q
i

FR

t

FUSE BLOCK
{In RELAY
BOX)

MEF418F

Harness layout

NS

Glove box

A

ECM harness connector -

S

MEF869F

=]

N
.

n-turbocharger models

PRVR control

solencid valve

harness connector
N

—

Turbocharger models ™. ;. av.

/ / resewoir \

) 'ﬁ\x\.«ﬂ
%\;&, 'age’

\v{’;% K_PRVR control solenoid

‘ valve harness connector
AN
h{ /‘:‘- J' Fronla

> MEF887F

EF & EC-163

A,

EM

Lo

FE

GL

M

AT

PD

FA

o)

BR

ST

RS

BT

HA

EL

305
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TROUBLE DIAGNOSES

Diagnostic Procedure 46 (Cont’d)

=

CONNECT

€

!

INSPECTICN START

¥

CHECK POWER SUPPLY.

1} Turn ignition switch “ON™.

2) Check voltage between PRVR control
solencid valve terminal @ and ground,
Volitage: Battery voltage.

NG

Check the following items.

1) “G” fusible link

2) “10A” fuses

3) Ignition switch

4) Hamess continuity
between terminats:

{biof {PRVAR control solengid valve).
MEF702C 1) Reconnect ECM hamess connector
and PRVR control solenoid valve har-
E ness gonnegctor.
["WPRVR CONT S/V CIRCUITE 2) Perform “PRVR CONT SV
CIRCUIT” jn “FUNCTION
DOES THE SOLENOID TEST" mode with CONSULT.
VALVE MAKE OR
2} Perform “PRVR CONTROL
AN OPERATING SOUND SOLENOID VALVE TEST” in
EVERY 3 SECONDS ? C?J;YJIIE_:EST mode with
OR
| NEXT ]I ||
NO YES .T"q. Refer to “Electrical Components
SEF623L) | \d=b/ Inspection™.
(See page EF & EC-183))
E WACTIVETEST B [] o
PRVR CONT soiv OFF L
= = == MONITOR == = = INSPECTION END
CMPS.RPM (POS}  760rpm
COOLAN TEMP/S  179°F
02 SEN 092v
02 SEN-R 093V
INJ PULSE 2.6msec
IACV-AACY  18%
IO OFF |
M MEF690F
EF & EC-164

SEF507 oK * PRVH control sole-
noid valve and ignition
E switch
T ‘H’J-.P @ ® |gnition switch and
es hattery @ terminal.
IS . @ Continuity should
DISCONNECT . axlst.
Bty
ECT - Y
iE ) CT NG .
CHECK HARNESS CONTINUITY .| Repair or replace hamess
12 Eé} G@ ') || BETWEEN PRVR CONTROL SOLENOID or connectors.
% VALVE AND ECM.
SEF5081 1) Turn ignition switch “OFF".
2} Disconnect ECM harness connector
and PRVR control solenoid valve har-
[————-’ﬁ‘—l ness connector.
-[ ECH ¢ GTOR] @ 3) Check harness continuity between ter-
i minal ® and ECM terminal (711).
y Continuity should exist.
s
DISCONMECT
. . ¥ OK
s YO ‘
=
‘g || CHECK COMPONENT NG

.| Repair or replace PRVR
"| control solencid valve.




TROUBLE DIAGNOSES

Diagnostic Procedure 47

VTC SOLENOID VALVE (Not self-diagnostic item) Gl
VTG IGNITION A
SOLENOID SCLENQID SWITCH
VALVELH  VALVE-RH OFFTACC] ON [ 5T
== Y el B
i
. 3 [vH Ke)
@ g?u .ﬁh\ @ FUSE BLOCK LG
3 ER ATBIC] (Refer fo "POWER SUPPLY
| Mam ROUTING” In EL section.)
harness)
113—G/8 ¥
\ H®
s FEE
ol @ @
(Engine @ @ T
t iny
;::ngfs] % @ Ll;?gesesjroom @L
B/R [-Pg.
FR
t MT
‘ FUSE BLOCK
{In RELAY
Y BOX)
% % AT
PD
ECM (ECCS QY FUSIBLE
CONTROL LINK 1
MODULE) HOLDER BATTERY EA
MEF419F
Harness layout RA
NN N
%@ \w \ VTC solenoid
\ / valve LH harness BiR
w !, {Q connector r}
- vz
_ ] _ N - /Front % \
== H . -‘J ¥ ST
Front .“
_)P,_L / \ v, A l_'_rjag
% Intake manifold
ECM harness connecloy collector LH
R MEFSSQF [ MEF8a6F BT
Intake (A\
ma.mfold
collector FlH 1 |H|ﬁ\\
B
()4
» VTC solenoid valve RH~_
harness connector MEF889F
EF & EC-165 307



TROUBLE DIAGNOSES

Diagnostic Procedure 47 (Cont’d)

A
l—i (Left side) (Right side}

CONNECT (ﬁm INSPECTION START

o
d
~
"

| CHECK POWER SUPPLY. NG | Check the following items.
1) Turn ignition switch “ON”. 1) “G" fusible link
2) Check voltage between VTG solencid 2) "10A” fuses
valve terminal @ and ground. 3) Ignition switch
Voltage: Battery voltage. 4) Harness continuity
between terminals:
* VTC solenoid valve
DISCONNECT and ignition switch
Eéj] . * |gnition switch and
o battery & terminal.
TS

Continuity should

e

@ O

i : 8

MEF866F

OK
E (Left side) (Right side)

DISCONNECT | .
Eé] exist.
L]
= DISCONNEET

A€ ‘ "

_/ CHECK HARNESS CONTINUITY .1 Repair or replace harness
% BETWEEN VTC SOLENOID VALVE AND "| or conneclors.
MEFBE7F| | peap.
— 1} Tum ignition switch “OFF”.
p || Ech o] CONNECTORH Cﬁa 2) Disconnect ECM harness connector
113 and VTC solenoid valve harness con-
@ ' nectors.
DISCONNECT 3) Check hamess continuity between ter-
~ o minal & and ECM terminal (313).
— ) Continuity should exist.
OK
- DISCONNECT
GDCIDML D]
(Left (Rignt K v
side)  side) MEF868F| | CHECK COMPONENT NG Repair or replace VTC
(VTC solenoid valve). ' solenoid valve.
F B VALVE TIMING S/V CKT W 1) Reconnect ECM harness con-
nector and VTC solenoid har-
DQES THE SOLENOID hess connectors.
VALVE MAKE 2) Perform “VALVE TIMING S/V
AN GPERATING SOUND CKT" in “FUNCTION TEST”
EVERY 3 SECONDS? mode with CONSULT,
OR
.n'.ﬂ!.:?" Refer to “Electrical Components
&=/ Inspection”,
[ NEXT “ NO “ YES | (See page EF & EC-187.)
MEF&81F; OK
A4
INSPECTION END

308 EF & EC-166



TROUBLE DIAGNOSES

Diagnostic Procedure 48

. _— =
COOLING FAN CONTROL (Not self-diagnostic item) ]
IGNITICN
T¢ ) Turbochargar medel SWITCH L"\:’qﬁ“
: Non-turboch, del [OFFTACETON | 5T
on-turbocharger mode g & e TS
—J 2 O1ol]
- 3 Q
@O/HA | £ Bl
A 5 16 =10
*a FUSE BLOCK
{Refer to "POWER SUPPLY
{Main ROUTING" in EL section)) ~
harness) W [
(Engine

Rz
control £
harness) (ﬁ\ .
.
J e—w " : | a
(Fa1) @ ]| CONNECTOR
19— L L L—
= S e ,
[White) M _ Gow .
FR e
. L]

{Engine room
harness}

Bnm
%

e LoD G 1S | = |t ol
MOTOR DI] BOX}
A i
Caotne . 1 MT
MOTCR Q- “@r‘ BEE!! ' Cre ) Imh ’
G]H] 1] 2y 23 =~ 33225 D)
L@I_ L[Lﬁéj j_él H ! o AT
oge [ [JLLW
BoDY coﬁme COENG ij M:Q = E ED
FAN SUB-
Egﬁrﬁgf ® CROUND RELAY RELAY e
MODELE! HOLDER BATTERY
A
MEF616G
Harness layout B,
SIS 20K "
\ \ / BR
—_ “Govepory |
Pty
77 [ -
<~ e H J
Front / / i ,fﬂ / |l
e — /i‘ . / \
- i ’// //// L=k
ECM/harness connect_or}?,/
e PR V= SEF735MA BT
T Is = . —
Murbo\chargerwmoc?es ”{i f
N ' l\"j_é  Cooling fan HE
?:f e A sub-relay //
. L 4
\\\4 / ElL
= ‘ 7@/
X Cooliég fan - o
D relay 5y 1D
o .
/ // MEF891F

EF & EC-167 309
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TROUBLE DIAGNOSES

B COOLING FAN CIRCUITH
DCES
COOLING FAN
ROTATE AND STCP
EVERY 3 SECONDS 7
NEXT NO YES |
I Jr J MEFE93F
B acrveest B [
COOLING FAN ON
= = == MONITOR = == ==
COOLAN TEMP/S 78°C
B orfF |
Cooling fan
MEFB95F
B
3 ﬁ DISCONNECT
i A €
‘,‘7 -
ay 05 J
@ 2 :
MEFB96F]
= DISCONNECT E'I;‘n DISCOMNECT
& 24 €
\ il
:
- L
@&
W .
I
= MEFG97F

Diagnostic Procedure 48 (Cont’d)

Non-turbocharger models

INSPECTION START

v

CHECK OVERALL FUNCTICN.
1} Turn ignition switch “ON".
@ 2) Perfarm “COOLING FAN
CIRCUIT" in “FUNCTION
TEST” mode with CONSULT.
OR

OK

INSPECTION END

1) Turn ignition switch “"QN".
2} Perform “COOLING FAN” in
“ACTIVE TEST" mode with
CONSULT.
OR

1) Start engine.

2) Set temperature lever at full
cold position.

3) Turn air conditioner switch
“ON”.

4) Turn blower fan switch “ON”.

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

6) Make sure that cooling fan oper-
ates.

NG
A4

Turn air conditioner switch and
blower fan switch “OFF”.

E h 4

CHECK POWER SUPPLY.

1) Turn ignition switch “OFF”.
Disconnact caoling fan relay.

Turn ignition switch “ON".

Check voltage between terminals @,
@ and ground.

Voltage: Battery voltage

2)
3}
4)

NG

oK

EF & EC-168

Check the following.

* “L” fusible link

» “R” fusible link

* 1DA fuse

* Harness continuity
between battery and
cooling fan relay

* Harness continuity
between fuse and cool-
ing fan relay

If NG, repair harness or

connectors.




TROUBLE DIAGNOSES

DISCONNELT — DLSCONMNECT
& &
E € €

ECH GONNEGTO—| 1
19
]
& -
MEFG98F

Diagnostic Procedure 48 (Cont’d)

@&
l
CHECK GROUND CIRCUIT. NG.‘ Repair harness or connec-
1) Turn ignition switch “OFF". tors.
2) Disconnect copling fan motor harness
connector.
3} Check harness continuity between ter-
minal & and terminal & , terminal
and body ground.
Continuity should exist.
OK
D y
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1) Disconnect ECM harness connector. * Harness connectors
2) Check harness continuity between ECM (F2),
terminat @@ and terminal @ . * Harness continuity
Continuity should exist. between ECM and cooi-
ing fan refay
CK If NG, repair harness or
connectors.
v
CHECK COMPONENT NG} Replace cooling fan relay.
(Cooling fan relay).
Refer to “Electrical Components
Inspection”.
{See page EF & EC-187.)
OK
v
NG

CHECK COMPONENT

{Cooling fan motor).

Refer to “Electrical Components
Inspection”.

{See page EF & EC-183)

hd

OK

h 4

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

Trouble is not fixed.

h J

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

A4

INSPECTION END

EF & EC-169

Replace cooling fan motor.

A

311
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TROUBLE DIAGNOSES

E
] B acTive TesT B [
COOLING FAN OFF
= — == MONITOR == =
COOLAN TEMP/S  88°C
]lj{]l 1T -
HI|NEeY| OFF |
MEFB92F
Cooling fan
MEF805F

M COOLING FAN CIRCUITH
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS 7

[nexr J[ NO || YES |

Diagnostic Procedure 48 (Cont’d)

Turbocharger models

INSPECTION START

A4

CHECK COOLING FAN LOW SPEED
OPERATION.
1) Turn ignition switch “ON”.
2) Perform “COOLING FAN” in
“ACTIVE TEST” mode with
CONSULT.
OR

NG

1) Start engine.

2) Set temperature lever at full
cold position.

3) Turn air conditioner switch
"ON".

4) Turn blower fan switch “ON".

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

6} Make sure that cooling fan oper-
ates at low speed.

®

OK

v

.| Check cooling fan low

speed control circuit.
{Go to

[PROCEDURE A )

CHECK COOLING FAN HIGH SPEED
OPERATION.

1} Turn ignition switch “OFF”.

2) Turn ignition switch “ON”.

3) Perform “COOLING FAN
CIRCUIT” in “FUNCTION
TEST” mode with CONSULT,

OR

NG

MEFG693F
B ACTIVE TEST B ]
cooung FaN  OFF
— == = MONITOR = = =
COOLAN TEMP/S  88°C
[ H JI LOWJ EF700F

Cooling fan

150 1 resistor

DISCGNNECT

Engine coolant
temperature sensor
harness connector

2} Turn ignition switch “ON".
3) Perform "COQOLING FAN” in
"ACTIVE TEST” mode with
CONSULT.
OR

2) Turn air conditioner switch and
blower fan switch “OFF”.

3) Disconnect engine coolant tem-
perature sensor harness con-
nector.

4) Connect 1500 resistor to engine
coolant temperature sensor har-
ness connector.

5) Restart engine and make sure
that cooling fan operates at
higher speed than low speed.

oK

Y

INSPECTION END

MEF701F

EF & EC-170

Check cooling fan high
speed control circuit.
(Go o

[ PROCEDURE B |)




TROUBLE DIAGNOSES

D_9

DISCONNECT

SE

MEFG26F
DISCONNECT c_
1€ O
GlEto

[Q]

= .

MEF702F

Diagnostic Procedure 48 (Cont’d)

PROCEDURE A

INSPECTION START

¥

CHECK POWER SUPPLY.

1) Turn ignition switch “OFF".

2) Disconnect cooling fan relay.

3) Turn ignition switch “ON”.

4) Check voltage between terminals @ ,
@ and ground.
Voltage: Battery voltage.

NG

oK

¥

Check the following.

* “L” fusible link

» “R” fusibie fink

* 10A fuse

* Harness cortinuity
between battery and
cooling fan relay

* Harness continuity
hetween fuse and cool-
ing fan relay

If NG, repair harness or

connectors.

DISCONNECT & DISCONNECT
[C__Ecn [l connecTon]| E%

19

()

CHECK GROUND CIRCUIT.

1} Turn ignition switch “"OFF”.

2) Disconnect cooling fan motor harness
connector.

3} Check harness continuity between ter-
minal @ and terminal & , terminal &
and ground.

Continuity should exist.

NG

OK

]
Y

Repair harness or connec-
tars.

MEF698F|

CHECK QUTPUT SIGNAL CIRCUIT.

1) Discennect ECM harness connector.

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

NG

Check the following.

* Harness connectors
@&,

» Harmess continuity
between ECM and cool-

oK ing fan relay
if NG, repair harness or
connectors.
¥
CHECK COMPONENT NG Replace cooling fan relay.

(Cooling fan relay).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-187.}

lOK

EF & EC-171

A

EM

LC

[FE

cL

AT

PD

FA

BR

S|

RS

BT

HA

EL

313



TROUBLE DIAGNOSES

Diagnostic Procedure 48 (Cont’d)

|

CHECK COMPONENT
(Cooling fan motor).

Refer to “Electrical Components
Inspection”.

{See page EF & EC-183.)

NG

OK

Y

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

Trouble is not fixed.

Y

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

DISCONNECT

=
|]l

MEFG36F|

PROCEDURE B

INSPECTION START

Y

N Replace cooling fan motor.

MEF703F

CHECK POWER SUPPLY.

1) Turn ignition switch “OFF".

2) Disconnect cooling fan sub-relay.

3) Turn ignition switch “ON".

4) Check voltage betwsan terminals @ ,
@ and ground.
Voltage: Battery voltage.

NG

OK

L 4

Check the following.

¢ Hamess continuity
between battery and
cooling fan sub-relay

* Harness continuity
between fuse and cool-
ing fan sub-relay

If NG, repair harness or

connectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.

2) Disconnect cooling fan motor hamess
connector.

3) Check harness continuity between ter-
minal © and terminal @ .
Continuity should exist.

NG

lOK
®

EF & EC-172

Repair hamess or connec-
tors.




TROUBLE DIAGNOSES

DISCONNECT

HE

[_Ecm__[of comecton]

6

aj

DISCONNECT
iint:

@&

MEF704F

Diagnostic Procedure 48 (Cont’d)

®

CHECK OUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

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

NG

OK

v

Check the following.

* Harness connectors
(),

* Harness continuity
between ECM and cool-
ing fan sub-relay

If NG, repair harness or

connectors.

CHECK COMPONENT
{Cooling fan sub-refay).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-187.)

NG

OK

Y

Replace cooling fan sub-
relay.

CHECK COMPONENT
(Cooling fan motor).

Retfer to “Electrical Components
Inspection”.

{See page EF & EC-183.)

NG

OK

Y

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

Trouble is not fixed.

A

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

EF & EC-173

Replace cooling fan motor.

EM

LG

FE

CL

T

PD

FA

BR

ST

RS

BT

HA

EL

315



316

TROUBLE DIAGNOSES

Diagnostic Procedure 49
WASTEGATE VALVE CONTROL SOLENOID VALVE (Not self-diagnostic item): Turbocharger

model only
WASTEGATE WASTEGATE
VALVE CONTROL VALVE CONTROL IGNITION
SALENQID SOLENOID SWITCH
VALVE-LH VALVE-RH OFFIACCION [ ST
<35 =T 1
|1 [o] [e]
fﬁ : o
4 5 [#]
@ B |}
(i A
? EED FUSE BLOCK
s = AEE {Refer to “POWER SUPPLY

F P e PR P R
A R R e
oY

{Main
harness)

ROUTING” in EL section.)

B-R

g @®

i @

2
1| CONNECTOR

z

28— 50 {Engine @ @
control {Engine room
harness) harness)
—_—18/R B/R B/R
{Brown) l FR
. _@ ! )
FUSE BLOCK
r g {in RELAY
F33 x x BOX)
& 11 [ I:D]
g @)
: M Con
£cw ecos &) FUSIBLE @
CONTROL LINK " <
MODULE) HOLLH BATTERY
MEF421tF
Harness layout
Wastegate vaive control

o0\ N\

Glove box

conn
4

solenoid valve LH harness
<

FEEG ST N

MEF893F|

EF & EC-174




TROUBLE DIAGNOSES

Diagnostic Procedure 49 (Cont’d)

CINNECT

(Left side) (Right side)

p.. [€nRens

INSPECTION START

4

CHECK POWER SUPPLY.

1) Turn ignition switch “ON”,

2) Check voltage between wastegate
valive control solenoid valve terminal @

B]

o
TS.

OISCONNELT

T g JISCONNELT
&5
A€

NG

.| Check the following items.

1) “G" fusible link
2) “10A” fuses
3) Ignition switch

BETWEEN WASTEGATE VALVE CON-

[ ecn Ko cnuuscrunl[ @‘@
HES . .
DJSCONNECT
| Fzﬁ OISCONNECT
W
1
(sﬂt) Ten Gley side)

SEF201E

TROL SOLENQID VALVE AND ECM.

1} Turn ignition switch “OFF".

2} Disconnect ECM harness connector
and wastegate valve control solenoid
valve harness connectors.

3} Check harness ccntinuity between
wastegate valve control solenoid valve
terminal (& and ECM terminal @ .
Continuity should exist.

oK

r

and ground. 4) Harness continuity
Voitage: Battery voltage. between terminals:
(Left side) (Right side) OK * Wastegate valve con-
DISCONNEC trol solencid valve
®lan Glor @ EEED and ignition switch
! ® Ignition switch and
\% battery & terminal.
Continuity should
exist.
|
_/
e “raray | CHECK HARNESS CONTINUITY NG | Repair or replace hamess
214 >

or cennectors.

CHECK COMPONENT

(Wastegate valve control solencid valve).
Refer to “Electrical Components
Inspection”.

{See page EF & EC-183.)

NG

OK

r

INSPECTION END

EF & EC-175

Repair or replace waste-
gate valve control solenoid
valve.

AT

PO

RN

(4,

317



TROUBLE DIAGNOSES

_‘m}‘

MEF705C|

/ECM harness protector

MEF541C

LThin wire ﬁ’_:jml‘

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.

2. Remove ECM harness protector.

3. Perform all voltage measurements with the connectors con-

nected.
Extend tester probe as shown to perform tests easily.

ECM HARNESS CONNECTOR TERMINAL LAYOUT

SEF367!
1otliohodh adhosDrorhoe] [1]2]aT4 56 [7[X]a]10 @ 21[22]23[X]z25]26]27] 28] 28]a0] [41[42[aalaalaslac]a7]as[as]50] | |G
ool ok 11ft2h13eafisfine] [11]1213]14[15[16 X 18]19]20 31|32[aa|34|asi36]a7[as|a9]40| |51[><{|5a]54]55]56(57{58]59]60

318

MEF541G
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

ECM inspection table

*Data are reference values. §

TERMI-
NAL ITEM CONDITION *DATA
NO. Mi&
1 Engine 1s running.
2 LEng | Approx. 0.1V
5 Idle speed Eli
19 Ignition signal
[ Engine is running. |
12 Approx. 0.14V
13 |_ Engine speed is 2,000 rpm. La
[ Enginé is running. | Voltage briefly decreases
4 IACV-AAC valve from battery voltage (11 -
Racing condition 14v).
Engine is rinning. BATTERY VOLTAGE
6 Cooling fan sub-relay I_ Cooling fan is not operating. (11 -14V) EE
(Turbocharger modet) [Engine Ts running. |
Approx. OV
Cooling fan is operating. .
oL
Engine is running.
l g 9| 1.0-15V
L |dle speed
7 Tachometer MT
[ Engine is rinning.
2.3-2.8V
|_ Engine speed is 2,000 rpm
| Engine is running. | BATTERY VOLTAGE it
L Air conditioner switch “OFF” (11 - 14v)
9 Air conditioner relay
[ Engine s running. | E/p)
Approx. OV
|_ Air conditioner switch “ON”
Engine 15 running.
{ Lg g | 0.8 - 1.0V FA
18 ECM power source Idle speed
(Self-shutoff) [ Engine is not fuRning. | BATTERY VOLTAGE m
For a few seconds after turning ignition switch “OFF” (11 -14V)
!gn!tlon swit¢h “ON
| For a few seconds after turning ignition switch “ON” | 0.7 - 0.9V BR
[ Engine is running. |
18 Fuel pump relay
Tgnition switch "ON’ SV
BATTERY VOLTAGE
L A few seconds after tumning ignition switch (11 - 14V)
“ON” and thereafter
B
[ Engine is running. | BATTERY VOLTAGE
|_ Coaling fan is not operating. (11 - 14V)
19 Cocling fan relay BT
[ Engine is running. | =
Approx. OV
L Cooling fan is operating.
[ Engine is running. | A
23 Knock sensor Approx. 2.5V
|_ Idle speed
Tgnition switch "ON" EL
[Engne s funning. | BATTERY VOLTAGE
Wastegate valve control |_ (11 - 14V}
25 solenoid valves Idle speed
Turboch del IDX
(Turbocharger mode) [ Englne s racing. |
Approx. 0.2V
Engine speed is up to 3,000 rpm

EF & EC-177 319
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
Engine is running. | {(Warm-up condition
[=nd 9 ] P ) 0.8-15V
L Idle speed
27 Mass air flow sensor
[ Engine is running. | (Warm-up condition)
1.0-18V
L Engine speed is 2,000 rpm.
Engine coolant temperature 0- 5.0V
28 9 P [ Engine 7s running. | Output voltage varies with
sensor :
engine coolant temperature.
29 Sﬂéaggflde heated oxygen [ Engine is running. |
; i i ; 0 < Approx. 1.0V
Left side heated oxygen |_ After warming up sufficiently and engine speed is
55 2,000 rpm.
sensor
{ Engine is running. | BATTERY VOLTAGE
| ac compressor is not operating. (11 - 14V)
33 JACV-FICD solenoid valve
[ Engine is running. |
0-1.0v
A/C compressor is operating.
Engine Ts riinning.
Approx. 5Y
a4 Power steering oil pressure L Steering wheel is in the “straight ahead” position.
switch [ Engine is running. |
Approx. OV
L Steering wheel is turned.
[ Tgnition switch "ON" |
ov
L Engine stopped
Fuel pump voltage control E
ngine Is running.
35 (Turbocharger model) | 9 9- | 1 -2y
L Idle speed
| Engine is racing. | 4-5v
0-50v
36 Fuel temperature sensor [ Engine is running. | Qutput voltage varies with
fuel temperature.
Engine is running.
[ Eng j¢
L Approx. 2.7V
a7 Boost pressure sensor Idle speed
(Turbocharger model) [ Engine is running. |
Approx. 3.1V
Engine is racing from idle to 4,500 rpm.
0.4 - 4.0V
38 Throttle position sensor fgnition switch “ON Output voltage varies with
throttle valve opening angle.
Engine is running. | (Warm-up condition)
| I Less than 4.5V
ldle speed
39 EGR temperature sensor
[ Engine is running. | (Warm-up condition)
0-1.0V
EGR system is operating.
41 Camshaft positicn sensor [ Engine is running. | 0.8 -1.8V . .
) . . Cutput voltage varies slightly
51 (Reference signal) Do not run engine at high speed under no-load. . .
. with engine speed.
- 25-27V
42 Camshaft position sensor [ Engine is running. | Output voltage varies slightly

(Position signal)

Do not run engine at high speed under no-load.

with engine speed.

EF & EC-178



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
[ Ignition switch "ON™ | Approx. OV
43 Start signal o Swi BATTERY VOLTAGE
] h "STAR (11 - 14V)
[ Tgnition switch "ON™ |
- ) Gear position is “Neutral positicn” (M/T model). Approx. 0V
Neutral position switch (M/T IZ el ool R\ ML RS PP
44 model)
AT control unit (A/T mode!
( ) I'Tgnition switch "ON" |
Approx. 5V
Except the above conditions
[ Tgnition switch "ON” |
45 Ignition switch J BATTERY VOLTAGE
L Engine stopped (11 - 14v)
[ Engine is running. | BATTERY VOLTAGE
L Air conditioner switch “OFF” {11 -14V)
46 Air conditioner switch
[ Engine is running. |
05-07V
L Air conditioner switch “ON"
fgnition swilch “ON”
48 Power source for sensors L Approximately 5.0V
Engine stopped
49 | Battery source gnition switch "ON™ | BATTERY VOLTAGE
59 | Engine stopped (11 - 14v)
| ignition switch “ON" |
L ) 8.0-10.0V
Closed throttle position Accelerator pedal is fully released {engine running).
54 [switch [ Tgnition switch "ON” |
(Idle position)
L Accelerator pedal is depressed ov
(engine running}.
57  |Power source for closed [ Tgnition switch "ON" | BATTERY VOLTAGE
throttle position switch L Engine running (11 - 14V)
58 Power supp! nition switc BATTERY VOLTAGE
PRY 'S h "OFt (11 - 14V)
101
103
105 . N BATTERY VOLTAGE
41 | Iniectors [ Tgnition switch "ON" | (11 - 14V)
2
114
Enging is running. | (Warm-up condition
L= 9 | P ) Approx. 0V
Idle speed
102 EGRC-solenoid valve
[ Engine is running. ] {Warm-up condition) BATTERY VOLTAGE
Engine speed is 2,000 rpm. (1 - 14y
[ Tgnition switch "ON" |
ov
L Engine stopped
104 Fuel pump voltage control
[ Engine is running. | (Warm-up condition} 1.9y

L idle speed

EF & EC-179

MDA
E
LG
EC
FE
GL

MT

PD

B,

321



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
0-1.0V
Stop and restart engine after (For. Solseconds after
warming it up. engine is start.)
BATTERY VOLTAGE
L Fuel temperature is above 75°C {167°F) (30 seconds after engine is
m PRVR control sclenoid vaive
start.)
Stop and restart engine after
warming it up. BATTERY VOLTAGE
(11 - 14V)
L Fuel temperature is helow 75°C (167°F)
[ Engine is running. | BATTERY VOLTAGE
o L 1die speed (11 - 14V)
113 Valve timing control solenoid - -
valves [ Engine is racing. ] {Jack-up drive wheels and shift selec-
tor lever to 1st position.) 0.2 - 0.5V
Engine speed is below 2,000 rpm.
[ Engine is running. |
Approx. OV
"s Heated oxygen sensor I_ Engine speed is below 2,800 rpm.
heater {_Engine is running. | BATTERY VOLTAGE
Engine speed is above 2,800 rpm. (11 - 14V)
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TROUBLE DIAGNOSES

MEF§17G

SEF347i

SEC187B

SEFS36H

Electrical Components Inspection (Cont’d)

CAMSHAFT POSITION SENSOR

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

2.  Turn ignition switch “ON".

3. Rotate camshaft position sensor shaft slowly by hand and

check voltage between terminals @, @ and ground.

Terminal Voltage

@ (120° signal)
@ (1° signal)

Voltage fluctuates between 5V and OV,

If NG, reptace camshalft position sensot.

After this inspection, diagnostic trouble code No. 11 might be
displayed though the camshaft position sensor is functioning

properly. In this case erase the stored memory.

MASS AIR FLOW SENSOR

1. Fold back mass air flow sensor harness connector rubber as

shown in the figure if the harmess connector is connected.

2. Turn ignition switch “ON".
3. Start engine and warm it up sufficiently.
4

Check voitage between terminal (& and ground.

Conditions

Voltage V

Ignition switch “ON" (Engine stopped.)

Approximateiy 0.8

Idle {Engine is warm-up sufficiently.)

Approximately 0.8 - 1.5

5. If NG, remove mass air flow sensor from air duct. Check hot

wire for damage or dust.

ENGINE COOLANT TEMPERATURE SENSOR

1. Disconnect engine ccolant temperature sensor harness con-

nector.

2. Check resistance as shown in the figure.

Temperature °C (°F}

Resistance k)

20 (68) 21-29
50 (122) 0.68 - 1.00
80 (176) 0.30 - 0.33

If NG, replace engine coolant temperature sensor.

EF & EC-181
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TROUBLE DIAGNOSES

DISCOMNECT

Electrical Components Inspection (Cont’d)
IGNITION COIL

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

Terminal Resistance
®-@ Approximately 0.70

If NG, replace ignition coit.

POWER TRANSISTOR

1. Disconnect power transistor harness connector.
2. Check power transistor continuity between terminals as shown

Luggage room

Fuel pump -
harness connector
Y

a

Eﬂ
i TS

DISCONNECT

2 + 2 seater SEF666N
TS.
OISCONNECT
(&) o]
e o
SEF754H

324

in the figure.
Terminal com- Tester . Tester Resis-
N ) Resistance )
bination polarity polarity tance
@ ® Not oo S o
Q)] =) orQ &
® & Not oo &) Not co
SEF783N @ - orQ () orQ
@ & < Not oo
@ s o0 2 orQ

If NG, replace power transistor.

FUEL PUMP

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals @ and .
Resistance: Approximately 0.2 - 5.0Q2
If NG, replace fuel pump.

VEHICLE SPEED SENSOR

1. Jack up rear wheels. Use stands to support vehicle.

2. Disconnect vehicle speed sensor harness connector.

3. Check continuity between terminals @ and ® while rotating
rear wheel by hand.

Continuity should come and go.
If NG replace vehicle speed sensor.
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

EGRC-SOLENOID VALVE
PRVR CONTROL SOLENOID VALVE &
Check air passage continuity.
Air passage Air passage 2,
Condition continuity continuity
between & and between & and ©
12V direct current B
supply between Yes No
terminals @ and @
MEF439E L&
No supply Ne Yes

It NG, replace solenoid valve.

WASTEGATE VALVE CONTROL SOLENOID VALVE
Check air passage continuity. AT

® E
w Condition Air passage continuity

between & and

@ 12V direct current supply between
b terminals (@ and @

DISEONNEC; No supply No [F&
18, Eé

If NG, replace solenoid valve.

BATTERY
SEF653N [Fi&

Yes

EGR VALVE

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

If NG, replace EGR valve. N

EGR valve

SEF152M

COOLING FAN MOTOR

Non-turbocharger model

@ 1. Disconnect cooling fan motor harness connector. A&
2. Supply cooling fan motor terminals with battery voltage and
DISCONRECT Cooling fan check operation.
motor connector | Non-turbocharger model EL
Cooling fan motor should operate.
If NG, replace cooling fan motor. 10

SEF768N
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TROUBLE DIAGNOSES

Turbocharger model

A

DISCONNECT

SEF769N

TWECONNEDT

(=D
&5

SEF&25!

SEF830F

Throttle
position switch

DISCONNECT

SEF915M

i
TS

DISCONNECT

SEF351]

Electrical Components Inspection (Cont’d)
Turbocharger model

Terminals
Cooling fan motor operation
@ o
Low speed @ @
High speed D and @ @

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

HEATED OXYGEN SENSOR

Refer to “Diagnostic Procedure 307,
(See page EF & EC-129.)

HEATED OXYGEN SENSOR HEATER

Check resistance between terminals (@ and @),
Resistance: 3 - 1,000}
If NG, replace heated oxygen sensor.

EGR TEMPERATURE SENSOR

Check resistance change and resistance value at 100°C (212°F).

* Resistance should decrease in response to temperatur
increase. :
Resistance: 100°C (212°F)
85.3+8.53 k(2
If NG, replace EGR temperature sensor.

WIDE OPEN THROTTLE POSITION SWITCH

1. Disconnect throttle position switch harness connector.
2. Check continuity between terminals @ and @.

Accelerator pedal condition Continuity
Released No
Depressed Yes

If NG, replace throttle position switch.

THROTTLE POSITION SENSOR

1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals ® and ©
changes when opening throttle valve manually.

Accelerator pedal conditions Resistance k(}

Completely released Approximately 1
Partially released 1-9

Completely depressed Approximately 9

If NG, replace throttle position sensar,
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)
CLOSED THROTTLE POSITION SWITCH (Idle position)

1. Disconnect closed throttle position switch harness connector.
2. Check continuity between terminais @ and ®.

CISCORNECT

@

Accelerator pedal concition Continuity Wi

i,
Released Yes
Depressed No

If NG, replace closed throttle position switch. EM

Adjustment

serizm|  If throttle position sensor or throttle position switch is replaced or LG
removed, it is necessary to install it in the proper position, by fol-
lowing the procedure as shown below:
Install throttle position sensor body in throttle body. Do not
tighten bolts.
2. Connect throttle position sensor and throttle position switch
harness connector. EE
Start engine and warm it up sufficiently.
Disconnect throttle position switch harness connector,
Check closed throttle position switch OFF — ON speed with el
circuit tester, closing throttle valve manuaily. M
Closed throttle position switch OFF — ON speed:
Non-turbocharger T
MT: 900+150 rpm )
AT: 970150 rpm
Turbocharger
MT: 900150 rpm (U.S.A))
950+150 rpm (Canada)
AT: 950+150 rpm [in “N” position]

o1k

iy
')

F&
IACV-AAC VALVE
* Check IACV-AAC valve resistance. BE
Resistance:
Approximately 10}
&1
SEF3521 l T
s Check plunger for seizing or sticking.
o Check for broken spring. Bl
EL
@ (DX
SEFastH
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TROUBLE DIAGNOSES

SEFE54N

mn 0} ))

Sprmg

Plunger

Washer

) —

SEF342H

SEF339H

Q)
MSCONNELT

E‘@ 8]

Knock sensor
terminal

H

SEF354|

Harness
connecto

”

SEF355I

Electrical Components Inspection (Cont’d)
IACV-FICD SOLENOID VALVE

* (Check for clicking sound when applying 12V direct current to
terminals.

* Check plunger for seizing or sticking.
*  Check for broken spring.

IACV-AIR REGULATOR

¢ Check |IACV-air regulator resistance.
Resistance:
Approximately 70 - 800
» Check |IACV-air regulator for clogging.

KNOCK SENSOR

1. Disconnect knock sensor sub-harness connector.
2. Check continuity between terminal (& and ground.

Continuity should exist.

INJECTOR

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14}
If NG, replace injector.
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TROUBLE DIAGNOSES

_ DISCANKECT
S

TS.

SEFS55N

Neutral position switch

SEF410M

L~

(-—-———,ilc e 9\ Inhibitor switch
\bld terminal side

SEF358l

SEF054F

Electrical Components Inspection (Cont’d)
VALVE TIMING CONTROL SOLENOID VALVE

Check valve timing control solencid valve for normal operation by @]
supplying it with battery voltage between terminals @ and ®.
If NG, replace solenoid valve.

NEUTRAL POSITION SWITCH

Check continuity between terminals @ and ®.
Conditions Continuity
Shift to Neutral position Yes
Shift to other position No

If NG, replace neutral position switch.

INHIBITOR SWITCH

Check continuity between terminals @ and ®, (.

Conditions

Continuity between
terminals @ and ®

Continuity between
terminals @ and @

Shift to “P” position Yes No
Shift to “N” position No Yes
Shift to positions No No

other than *P” and “N”

ECCS RELAY, FUEL PUMP RELAY, COOLING FAN

RELAY, COOLING FAN SUB-RELAY AND IGNITION COIL

RELAY
Check continuity between terminals @ and & .
Conditions Continuity
12V direct current supply between Yes
terminals @ and @
No current supply No

If NG, replace relay.

POWER STEERING OIL PRESSURE SWITCH

1. Disconnect power steering oil pressure switch harness con-

nector.

2. Check raesistance between terminats.

Resistance: Approximately 2 - 3(}
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

Fuel temperature sensor terminaf FUEL TEMPERATURE SENSOR

E 1. Disconnect fuel temperature sensor harness connector.
2. Check resistance between terminal and ground as shown in
o
4

the figure.

Temperature °C (°F) Resistance k(}
DISCONNECT
E@ 20 (68) 21-29
50 {122) 0.68 - 1.00
< B0 (178) 0.30 - 0.33
SEF6241 If NG, replace fuel inhibitor switch.

BOOST PRESSURE SENSOR

Ty X Check voltage between terminals.
Eé} @i’ - Engine condition Voltage (V)

+
I+ a Idle Approx, 5.2
c Idle - 4,500 rpm Approx. 2.7
c b Above 4,500 rpm Apprex. 3.1
S

MEF612G
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Data link connactor
for CONSULT

) Fuel pump
B harness connector

SEF445K

feed hose

SEF3691

Releasing Fuel Pressure

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

@ Perform “FUEL PRESSURE RELEASE” in “WORK

SUPPORT” mode with CONSULT.

. Remove fuel pump relay or disconnect fuel pump con-
nector.

. Start engine.

. After engine stalls, crank it two or three times to release
all fuel pressure.

. Turn ignition switch off and reconnect fuel pump relay or
fuel pump connector.

Fuel Pressure Check

a.
b.

o

5.

L M=

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
pressure gauge might indicate incorrect readings.

Release fuel pressure to zero.

Disconnect fuel hose between fuel filter and fuel tube (engine
side).

Install pressure gauge between fuel filter and fuel tube.

Start engine and check for fuel leakage.

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)
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Vacuum

Fuel pressure

SEF718B|

Fuel Pressure Check (Cont’d)

6. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold.

7. Plug intake manifold with a rubber cap.

8. Connect variable vacuum source to fuel pressure regulator.

9. Start engine and read indication of fuel pressure gauge as
vacuum is changed.

Fuel pressure should decrease as vacuum increases. If results

are unsatisfactory, replace fuel pressure regulator.

injector Removal and Installation

Release fuel pressure to zero.

Drain 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.
Remove injectors from fuel tube assembly.
. Install injectors as follows:

1) Clean exterior of injector tail piece.

2} Use new O-rings.

CAUTION:

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

7. Assemble injectors with fuel tube assembly to intake manifold.

sewp

>0 n
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EVAPORATIVE EMISSION SYSTEM

Description

Thrattie body
Fuel check valve \
&
Vapor vent ling r Intak_e
manifold

1 T — o
El
Main purge
arifice A\ i
Purge control
valve LG

=

Fuel filler cap with
vacuum refief valve

: Constant

o 'f‘

rErsIrsi ;\pwge eriiee FE

Fuel tank Z;] Q [% Carbon canister

<:I . Adr ©[L
« : Fuel vapor

SEF41tM

The evaporative emission system is used to reduce hydrocarbons
emitted into the atmosphere from the fuel system. This reduction AT
of hydrocarbons is accomplished by activated charcoals in the
carbon canister.

The fuel vapor from sealed fuel tank is led into the canister when [CP
the engine is off. The fuel vapor is then stored in the canister. The
canister retains the fuel vapor until the canister is purged by air.

When the engine is running, the air is drawn through the bottom of [FA&
the canister. The fuel vapor will then be led to the intake manifald.
When the engine runs at idle, the purge control valve is closed.
Only a small amount of vapor flows into the intake manifold through R4
the constant purge orifice.

As the engine speed increases and the throttle vacuum rises, the
purge control valve opens. The vapor is sucked through both main  BR
purge and constant purge orifices.

8T
BT
Non-turbocharger  Turbocharger Inspection
=
modes models & | CARBON CANISTER nik
® o F‘b o Check carbon canister as follows:

' ) 1. Blow air in port @ and ensure that there is no leakage. EL

L= 2. * Apply vacuum to port &.

s Cover port @ with hand.
® Blow air in port © and ensure free flow out of port (B. Nost

\l?/
SEF737MA
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EVAPORATIVE EMISSION SYSTEM

Except 2 seater

Fu

&
-

el tank side

Air

Fuel vapor

SEC309AB

2 seater

Valve A

Check
valve
function

Fuel tark side

Canister side

SEF426NB

Fuel tank side

Valve A

Valve B

SEF427N

inspection (Cont’d)
FUEL CHECK VALVE

Check valve operation

1.

Blow air through connector on fuel tank side.

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

Blow air through connector on canister side.

Air flow shoutd be smoothily directed toward fuel tank side.

If fuel check valve is suspected of not properly functioning in
steps 1 and 2 above, replace it.

Rollover valve operation

Ensure that continuity of air passage does not exist when the
installed rollover valve is tilted to 80° 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 mechanical con-
dition. 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.
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CRANKCASE EMISSION CONTROL SYSTEM

Description

This system returns blow-by gas to both the intake
manifold and air inlet tubes.

The positive crankcase ventilation (PCV} valves are
provided to conduct crankcase blow-by gas to the
intake manifold.

During partial throttle eperation of the engine, the
intake manifold sucks the blow-by gas through the
PCV valves.

Normally, the capacity of the valve is sufficient to
handle any blow-by and a small amount of ventilat-
ing air.

The ventilating air is then drawn from air inlet tubes
into crankcase through a hose. The hose connects
the air inlet tubes and the rocker cover.

Under full-throttle condition, the manifold vacuum is
insufficient to draw the blow-by flow through the
PCV valves. Flow then goes through the hose con-
nection in the reverse direction.

Under any condition, some of the flow goes through
the hose conneciion to the air inlet tubes. This will
occur on vehicles with an excessively high blow-by.

PCV valve ~

-

14

¢ Fresh air
+ : Blow-by gas

Engine not running
or backfiring

e

Idling or Acceleration
decelerating ar high joad

L= ==

SEF3701A

Cruising

. "l'%ﬁ'“

SEC137A

ET277

Inspection

PCV (Positive Crankcase Ventilation)

With engine running at idle, remove ventilation hose from PCV
valve; if the valve is working properly, a hissing noise will be heard
as air passes through it and a strong vacuum should be felt imme-
diately when a finger is placed over valve infet.

VENTILATION HOSE

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

EF & EC-193
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR

Regulated pressure
kPa (kg/cm?®, psi)

289.1 (3.05, 43.4)

Inspection and Adjustment

FUEL PUMP
Non-turbo
Turbocharger
7 charger Resistance f Approximately 0.2 - 5.0
ldle speed™1 rpm
No-load*2
M EGR TEMPERATURE SENSOR
US.A 70050 )
70050 Flemstaunce 5 85.9+8.53
Canada 75050 [at 100°C (212°F)] k{}
AT 750450 77050
Air conditioner: ON 850150 80050
Ignition timing degree 152 BTDC HEATED OXYGEN SENSOR HEATER
Throttle position sensor idle Resistance 4 3-1,000
o 0.4-05
poasition v

* Air conditioner switch: OFF
= Steering wheel: Kept straight

*1: Feedback controlled and needs no adjustments
*2: Under the following conditions:

® Electric load: OFF (Lights, heater, fan & rear defogger)

* Cooling fan: CFF

IGNITION COIL

IACV-AAC VALVE

Primary voltage V'

12

Resistance Q Approximately 10
INJECTOR
Resistance 0 10- 14

Primary resistance
[at 20°C (68°F)] 0

Approximately 0.7

Secondary resistance
[at 20°C (68°F)] k(x

Approximately 8

ENGINE COOLANT TEMPERATURE
SENSOR AND FUEL TEMPERATURE

THROTTLE POSITION SENSOR

Accelerator pedal conditions

Resistance k(

Completely released

Approximately 1

Partially released

1-9

Completely depressed

Approximately 9

SENSOR
Temperatura °C (°F) Resistance k{}
20 (68) 21-29
50 {122) 0.68 - 1.00
80 (176) 0.30 - 0.33

BOOST PRESSURE SENSOR

IACV-AIR REGULATOR

Resistance

{1

70 - 80

POWER STEERING OlL PRESSURE

SWITCH

Engine condition

Voltage (V)

Resistance

Approximately 2 - 3

Idle - 4,500 rpm

Approximately 2.7

Above 4,500 rpm

Approximately 3.1
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