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For assistance with wiring diagrams:

e Read Gl sectfion, “HOW TO READ WIRING DIAGRAMS”,

e See EL section, “POWER SUPPLY ROUTING” for power distribution circuit.
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IN TROUBLE DIAGNOSES’'.
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PRECAUTIONS

Supplemental Restraint System “AIR BAG” and
“SEAT BELT PRE-TENSIONER”

The Supplemental Restraint System "'Air Bag” and “Seat Belt Pre-tensioner’’, used along with a seat

belt, help 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 hag modules (located in the center of the steering

wheel and on the instrument panel on the passenger side), seat belt pre-tensioners, a diagnhosis sen-

sor unit, warning 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 avoid 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 INFINITI dealer.

e Improper maintenance, including incorrect removal and installation of the SRS, can lead 10 personal
injury caused by unintentional activation of the system.

o 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.
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PRECAUTIONS

Engine Fuel & Emission Control System

WIRELESS EQUIPMENT

& When installing CB ham radio or a
mobile phone, be sure to observe the
following. Failure to do so may affect

ECM electronic contrel systems depending
® Do not disassemble ECM (ECCS on its installation location.
control module). 1) Keep the antenna as far as possible
® Do not turn diagnostic test mode away from the electronic control units.
selector forcibly. 2) Keep the antenna feeder line more the
@ If a baltery terminaf is disconnected, 20 om (7.9 in) away from the harness
the memory will return to the ECM of electronic controls.
valie. The ECM will now start to Do not let them run parallel for a long
self-control at its initial value. Engine distance.
operation can vary slightty when the 3) Adjust the antenna and feeder line so
terminal is disconnected. However, this that the standing-wave ratio can be
is not an indication of a problem. Do kept smaller.
not repilace parts because of a slight 4) Be sure to ground the radio to vehicle
BATTERY variation. body.
® Aiways use a 12 volt battery as power

source,
@ Do not attempt to disconnect battery
cables while engine is running.

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

injectors..

ECCS PARTS HANDLING

® Handie mass air flow sensor carefully to
avoid damage. %\ -
® Do not disassemble mass air flow R FUEL PUMP

sensor. : & Do not operate fuel pump when there
® Do not clean mass air flow sensor with WHEN STARTING is no fuel in lines.
any lype of detergent. ® Do not depress accelerator pedal when @ Tighten fuel hose clamps to the
& Do not disassemble |IACV-AAC valve. starting. specified torque.
® 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 1o ECM HARNESS HANDLING
position sensor, shutdown. ® Securely connect ECM harness
connectors.

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

® Keep ECM harness at least 10 cm (3.9
in) away from adjacent harnesses. This
will prevent from an ECM system
malfunction due to receiving external
noise, degraded cperation of ICs, etc.

® Keep ECM parts and harnesses dry.

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

SEF116MB
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number
(Kent-Moore No.) Descriptian
Tool name -
1) KV109D0010
{(J-36777-1) Measuring ignition timing
Ignitien timing iy
adapter coil
(@ KV10114200 :
!
(J-36777-4) EM
Adapter harness
e
h L
% EF &
NTO54 EC
KV10114400 Loosening cor tightening heated oxygen sensor .
{J-38365) | o £E
Heated oxygen sensor @ ﬁl/fﬂ\
wrench o
y . . f’j\\T
NTE36 a: 22 mm (0.87 in}) =)
il
R
BiR
8T
RS
=
imx
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EGR valve
FIACVvair regulatcr
Power transistor — r\."alve timing control solenoid valves
Heated oxygen sensar (RH)—, I—IACV unit

[—Heated oxygen sensor (LH)

Fuel ﬂlterJ J
EGRC-sclenoid valve '~Mass air flow sensor
Ignition coil— L Activated carbon canister
Fuel damper— L. Throttle positicn sensor & throttle
Engine coolant temperature sensor—J position switch

L Camshaft position sensor

— Fuel pressure regulator

MEF442G

EF & EC-6 144



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Valve timing control solenoid valve

o
Power G2,
transistor

Threttle position IACV-FICD solenoid
senscr & throttle valve

position switch JACV-AAC valve

Camshaf?
- position
v . 7 sensor
‘ v )
y ] Engine coolant
f temperature sensor
: L>\ i/
solencid valve - e P

EGR valve

EGR
temperature
sensor

Heated oxygen
sensor

Fuel pump control module

-Glove box
/ Trunk room, right side

Yo
ZDX \
ECM {(ECCS control module)

. % \

mode selector

B}

MEF443G
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

System Chart

\d

Mass air flow sensor

A

Engine coolant temperature sensor

Heated oxygen sensors

hd

¥

Ignition switch

Yy

Closed throtile position swilch
{Idie position}

Y

Throttle position sensor

Y

AJ/T control unit {Neutral position)

d

Vehicle speed sensor

¥

Air conditioner switch

Knock sensor

hd

¥

Battery voltage

Y

EGR temperature sensor

\d

Power steering oil pressure swilch

¥

Fuel injection &
mixture ratio caontrol

Injectors

Electronic ignition sys-
tem

Power transistor

idie air control system

IACV-AAC valve

EGR control

EGRC-solenocid valve

Valve timing control

VTG solenoid valve

ECM
(ECCS
control
module)

Fue! pump control

Fuel pump relay and
Fuel pump control mod-
ule

Heated oxygen sensor
monitor & on-board
diagnostic system

Malfunction indicator
lamp

(On the instrument
panel)

Acceleration cut control

Air conditioner relay

Heated oxygen sensor
heater control

Heated oxygen sensor
heater

Cooling fan control

Cooling fan control refay

EF & EC-9
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

e ®

Fuel pressure regulator to
Intake manifold collector

Fuel pressure regulator to Vac-
uum gallery

Fuel damper to Balance tube
EGR valve to Rear side vacuum
gallery

@ @ @ @

Vacuum Hose Drawing

Rear side vacuum gallery to
Right side vacuum gallery
EGRC-solencid valve to Right
side vacuum gallery

Throttle body to EGRC-solenoid
valve

Air gallery to EGRC-salenoid
valve

'EF & EC-10

agog

o0 00

MEF445G

Activated carbon canister (purge
port) to Purge tube

Activated carbon canister (vac-
uum pert) to Throttie body

Left side vacuum gallery to Bal-
ance tube
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC220B

Photo diode

Wave
forming circuit

Light emitting
diade \

Cover

\—Rotor plate

SEF971E

a \\\\\\
s

90° signal sfit for

1° signal slit

9° signal slit
SEF503J

SECZ21B

Engine Control Module (ECM)-ECCS Control
Module

The ECM consists of a microcomputer, an inspection lamp, a
diagnostic test mode selector, and connectors for signal input
and output and for power supply. The 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 rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for 1° signal and 8
slits for 90° 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 light to the photo diode. As the rotor
plate turns, the slits cut the light to generate rough-shaped
pulses. These pulses are converted into on-off signals by the
wave-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.

EF & EC-12
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEFETON

Connector far
throttle position
sensor

Engine Coolant Temperature Sensor (ECTS)

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

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

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

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

bl

WA

ER

LC

opening and closing speed of the throttle valve and feeds the [FE
Comnector for voltage signal to the ECM.
hard closed throttle Idte position of the throttle valve s determined by the ECM
position switch serosep| | ECEIVING the signal from the throttle position sensor. This sys- AT
tem is called “soft closed throttle position switch™. It controls
engine operation such as fuel cut. Also, “hard closed throttle PO
position switch’ is built into the throttle position sensor unit. It !
is used for engine control when soft closed throttle position
switch is malfunctioning. =4
R
Not used
{Wide open < Supply voltage:
throttle = 5v (Applied between terminal No. 4 and 6) -
position switch} g 6.0 r— - BR
€ Output voliage between
Hard closed ¢ terminal No. 4 and 5
throttle A L
position switch g ST
Throttle Tcu 4.0
position E
Sensor & —
b ity
Q
1]
AT () £20 P
o B ° BT
= g
= LU
=
3 % a5 90 135| HA
a Throttle valve opening angte (deg)
EL
SEF{62Q|
(IB):4
151
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

O-ring

SEC2228

Teo
intake

From fuel tube manifold

SEF3281

Holder Louver

P, )

m////////—’ ---------

Heater pad
Isotation Zirconia

bearing tube
SEF408H

Qutput valtage V. [v]

[y

ol

Rich —=—— Ideal ratip ——= Llean

Mixture ratic
SEF288D

SEFO36M

Fuel Injector

The fuel injector is a small, elaborate solencoid valve. As the
ECM sends injection signals to the injector, the coil in the injec-
tor pulls the needle vaive back. Then, fuel is released into the
intake manifeld through the nezzle. The injected fuel is con-
trolled by the ECM in terms of injection pulse duration.

Fuel Pressure Regulator

The fuel pressure regutator maintains the fuel pressure at 299.1
kPa (3.05 kg/icm?, 43.4 psi). Since the injected fuel amount
depends on injection pulse duration, it is necessary to maintain
the pressure at the above value.

Heated Oxygen Sensor (HO2S)

The heated oxygen sensor is placed into the exhaust manifold.
It 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 approximately 1V in richer conditions to OV in leaner con-
ditions. 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 ideal air-fuel ratio occurs near the rad-
ical change from 1V to 0V.

Fuel Pump

The fuel pump is an in-tank type with a fuel damper. Both the
pump and damper are located in the fuel tank.

EF & EC-14
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF050MA

To balance tube

SEF328|

collector

LT
Intake manifold -

SEF620N

Bracket

Ignition cail

SEF0271

Slide plate

K

Air
flow

SEF937B

Fuel Pump (Cont’d)
FUEL PUMP CONTROL MODULE (FPCM)

The fuel pump control module adjusts the voltage supplied to
the fuel pump to control the fuel quantity.

Fuel Damper

The fuel damper, which consists of a diagram, reduces fuel
pressure pulsation in the fuel feed line between the fuel filter
and injectors.

Power Transistor Unit & Ignition Coil

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

Idie Air Control Valve (1ACV)-Air Regulator

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

A bimetal, heater and rotary shutter are built into the IACV-air
regulator. When the bimetal temperature is low, the air by-pass
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.

EF & EC-15
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

ldle
adjusting
screw

IACV-FICD
solenoid valve

SEF037M

SEF040E

eSS SN e -

Power stesring
olt pressure
switch

ngine oil pan

SEF835N

Magnetic line

\\ i Reed Reed
1S N switch $ N switch
P
_Es‘j | ———
N § T
N .~ ™\ Magnetic
! / line
s
Figld plate Field plate

SEF8248

N A !
;| )
/.
Piezoelectric element
1

SEF3321

Idle Air Control Valve (IACV) Unit

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

Power Steering Oil Pressure Switch

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects the power steering
ioad, sending the load signal to the ECM. The ECM then sends
the idle-up signal to the JACV-AAC valve.

Vehicle Speed Sensor (VSS)

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

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

pulse signal.

Knock Sensor (KS)

The two knock sensors are attached to the cylinder block and
sense engine knocking conditions.

A knocking vibration from the cylinder block is applied as pres-
sure to the piezoelectric element. This vibrational pressure is
then converted into a voitage signal which is sent to the ECM.

EF & EC-16
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Exhaust Gas Recirculation (EGR) Valve

The EGR valve controls the quantity of exhaust gas to be
diverted 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. G/

EGR valve

EGR
temperature
sensor

SEFQ3EM

EGR Control (EGRC)-Solenoid Valve

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

FE
&T
SEF184aJ
4 Fuel outlet Fuel Filter P
The specially designed fuel filter has a metal case in order to
G~ ’ withstand high fuel pressure. '

=
—
—n)
EE=

I—
=
29

C-Lj"‘ Fuet infet :F'jf']
SEF256A
N . Data Link Connector For CONSULT 8T
! 52,‘1?,;'212 The data link connector for CONSULT is located behind the fuse

{_ for CONSULT lid.

EGR Temperature Sensor

The EGR temperature sensor monitors the exhaust gas temper-
ature and transmits a signal to the ECM. The temperature sens- [D}
ing unit employs a thermistor which is sensitive to the change

in temperature. Electric resistance of the thermistor decreases

in response to the temperature rise.

SEFO726,
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Valve timing control
solencid valve
SEFD28I

.
Fesd

canister

= ke
Activated carbon\“—i\%\% @\l\\

Valve Timing Control Solenoid Valve

The valve timing control solenoids are installed at the front of
the intake camshafts, and control oil pressure which regulates
the position of the intake camshafts.

Activated Carbon Canister

The activated carben canister is filled with active charceal to
absorb evaporative gases produced in the fuel tank. These
absorbed gases are then delivered to the intake manifoid by
manifold vacuum for combustion purposes.

EF & EC-18
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System
INPUT/QUTPUT SIGNAL LINE

Engine speed and piston position

Camshaft position sensor

Y

Amount of intake air

Mass air flow sensor - R
RV

. Engine coolant temperature =il
Engine coolant temperature sensor > EM
R . I

Density of oxygen in exhaust gas LG

Heated oxygen sensor

Y

Throttl i iti
Throttie position sensor rotile valve idle position > ECM ,| Injectors
{ECCS
control FE
Neutral position module)

A/T control unit

Vehicle speed sensor Vehicle speed

St i
lgnition switch art signal

Y
T

Battery voliage

Batiery > A&
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION o
SYSTEM INCREASE/DECREASE COMPENSATION
The amount of fuel injected from the fuel injector, The amount of fuel injection is compensated for <7

to improve engine performance. This will be

or the length of time the valve remains open, is _
made under various operating conditions as

determined by the ECM. The basic amount of fuel . BS
injected is a program value mapped in the ECM lf;(zidelbiilgxése> )
memory. The program value is preset by engine 1) During warm-up N
operating conditions. These conditions are deter- 2) When starting the engine =11
mined by input signals (for engine speed and air 3) During acceleration
intake) from both the camshaft position sensor 4) Hot-engine operation M
and the mass air flow sensor. < Fuel decrease > e
1) During deceleration
2) During high-speed operation =
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

CLOSED LOOP oy
SYSTEM (ECCS

Combustion Fuel injectfon
@ SEF638BA

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. This is to enable

the three way catalyst to reduce CQO, HC and NOx emissions.

This system uses an heated oxygen sensor in the exhaust man-

ifold to check the air-fuel ratio. The ECM adjusts the injection

pulse width according to the sensor voitage. Therefore, the

mixture ratio is kept within the range of the stoichiometric air-

fuel ratic.

This stage refers to the closed toop control condition. Under the

open-loop control condition, the ECM detects any of the follow-

ing conditions. Then, the ECM feedback control stops to main-

tain stabilized fuet 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
feedback signal is then sent to the ECM to control the amount
of fuel injection. This is to provide a basic mixture ratio as close
to the stoichiometric 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
mixture ratios is monitored in this system. It is then computed
in terms of “fuel injection duration” to automatically compen-
sate for the difference between the two ratios.

EF & EC-20
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

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

FUEL INJECTION TIMING

® Simuftaneous muftiport fuef injection system Two types of systems are used — sequential multiport fuel

No. 1 eylinder ~Jl— ] I injection system and simultaneous multiport fuel injection sys-

No. 2 cylinder ] ) tem,

No. 3 cylinder I I 1) Sequential multiport fuel injection system &l

No. 4 cylinder I ] Fuel is injected into each cylinder during each engine cycle

No. 5 cy"nder_ﬂ— H— H according to the firing order. This system is used when the

No. § cylindar - ) ] engine is running. WA,
1 engine cycle 2) Simultancous 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 simultanecusly transmitted from the ECM.
The six injectors will then receive the signals two times for 1

EM

@ Sequential multiport fuel injection system

Na. 1 cylinder —,_]‘ each engine Cyde- &
No. 2 cylinder ['1 m This system is used when the engine is being started
No. 3 cylinder and/or if the fail-safe system {(CPU) is operating.
No. 4 cylinder Il
No. 5 cylinder J'l I—l__
No. 6 cylinder
—— 1 engine cycle———l FE
AT
SEC254B
FUEL SHUT-OFF Bi
B
Fuel to each cylinder is cut off during deceleration or high-
speed operation.
[
IHta
!l—%il'h
A8
BT
il
a
EL
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Electronic Ignition System (EI)

Engine speed and piston position

P

Mass air flow sensor

Amount of intake air

—»

Y

Engine coolant temperature sensor

Engine coolant temperature

Throttle position sensor

Throttle valve idle position

¥

Vehicle speed sensar

Vehicle speed

A4

Ignition switch

Start signal

Y

Knock sensor

Engine knocking

¥

Battery

Battery voltage

k4

EF & EC-22

ECM
(ECCS
control
module)

Y

Power transistors
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Electronic Ignition System (El} (Cont’'d)

SYSTEM DESCRIPTION

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

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

The ECM detects information such as the injec-
tion pulse width and camshaft position sensor

are transmitted to the power transistor.
e.g. N: 1,800 rpm, Tp: 1.50 msec
A BTDC
In addition to this,
1) At starting
2) During warm-up
3) Atidle
4) At low battery voltage
the ignition timing is revised by the ECM accord-

signal .Wh'Ch varies eve'ry r_non:n‘ent. _Then ing to the other data stored in the ECM.
responding to this infermation, ignition signals
Tp T
{msec) l
1.75
1.50 A
Injection
pulse
width 1.25 R
1.00
0.75
— N
600 1,000 1,400 1,800 2,200
Engine speed {rpm}
SECT50A

Gl

W@ﬁ E:“\«‘;

EN

LG

The retard system, actuated by the knock sensor,
is designed only for emergencies. The basic igni-
tion timing is pre-programmed within the anti-
knocking zone, 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 signal is
transmitted to the ECM (ECCS control module).
After receiving it, the ECM retards the ignition
timing to eliminate the knocking condition.

EF & EC-23
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Air Control (IAC) System

'INPUT/OUTPUT SIGNAL LINE

Camshafll position sensor Engine speed

A

Engine coolant lemperature sen-

Engine coolant temperature

¥

sor

Ignition switch Start signal

Y

Throttle position sensor

Throttle valve idle position

|IACV-AAC valve

A

AT control unit Neutral position

ECM

\d

Air canditioner operation

(ECCS
control
module)

IACV-FICD solenoid

¥

Air conditioner switch

Power steering oil pressure

Power steering load signal

valve

Y

switch

Battery Battery voltage

¥

Vehicle speed sensor Vehicle speed

hd

SYSTEM DESCRIPTION

This system automatically controls engine idle
speed to a specified level. Idle speed is con-
trolled 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 accerding to the signal sent from the
ECM. The camshaft position sensor detects the
actual engine speed and sends a signal to the
ECM. Then, the ECM controls the ON/OFF time of
the IACV-AAC valve so that engine speed coin-
cides with the target value memorized in ECM.

The target engine speed is the lowest speed at
which the engine can operate steadily. The opti-
mumnt value stored in the ECM is determined by
considering varicus engine conditions. Such con-
ditions include noise and vibration transmitted to
the vehicle interior, fuel consumption, and engine
load,

EF & EC-24
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control
INPUT/OUTPUT SIGNAL LINE
Camshaft position sensor Engine speed -
Mass air flow sensor Amount of intake air
Engine coolant temperature sen- | ENgine coolant temperature ECM
> »| Fuel pump relay
sor (ECCS
control
Start si | module)
art signa Fuel pump control
ignition switch » >
g " madule (FPCM)
Throttle position sensor Throttle valve idle position .
Battery Battery vollage -
SYSTEM DESCRIPTION n .
Condition Fuel pump operation

Fuel pump and IACV-air regulator ON-OFF
control

Ignition switch is turned to ON.

Operates for
1.5 seconds

The ECM activates the fuel pump for several sec-

Engine running and cranking

Operates

onds after the ignition switch is turned on to

When engine is stopped

Stops in 1.5 seconds

improve engine start-up. Upon receiving a 1° sig-
nal from the camshaft position sensor, the ECM

Except as shown above

Stops

detects engine rotation 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 prevenis 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 con-
trols the fuel pump.

Fuel pump voltage control

The fuel pump is controiled by the fuel pump control module adjusting the voltage supplied to the fuel

pump.

Conditions

Supplied voltage

@ 1 second after ignition switch is turned ON

® Engine cranking

® 30 seconds after engine start [above 50°C (122°F)]
# Engine coolant temperature below 10°C (50°F)

# Engine is running under heavy load conditions

e Engine s running under middle lcad conditions

Battery voltage

® Except the above

Approx. 8V

EF & EC

-25

17
” s

163



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Exhaust Gas Recirculation (EGR) System

INPUT/OUTPUT SIGNAL LINE

Engine speed

¥

Camshaft position sensor

Amount of intake air

Y

Mass air flow sensocr

Engine coolant temperature (ECCS

ECM

Y

Engine coolant temperature sen-
sor

Throttle valve idle position

control .. | EGRC-soienoid valve

madule)

hd

Throttle position sensor

Start signaf

Y

Ignition switch

SYSTEM DESCRIPTION

This system cuts and controls vacuum applied to
EGR valve and canister to suit engine operating
conditions.

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

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

1) Low engine coolant temperature

2) Engine starting

3) High-speed engine operation

4) Engine idling

5) Excessively high engine coolant temperature

Acceleration Cut Control

INPUT/OUTPUT SIGNAL LINE

R . AfGC ON signal
Air conditioner system

¥

Throttle position sensor

Throttle valve opening angle

ECM

(ECCS »| Air conditioner retay
control

module)

Y

SYSTEM DESCRIPTION

When the accelerator pedal is fully depressed,
the air conditioner is turned off for a few seconds.

This system improves acceleration when the air
conditioner is used.

EF & EC-26
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Valve Timing Control

INPUT/OUTPUT SIGNAL LINE

Mass air flow sensor

Camshatft position sensor

Engine coolant lemperature sen-

sor

Throttie position sensor

A/T control unit

Amount of intake air
s il
Engine speed
o WA
ECM
Engine coolant temperature {ECCS Valve timing control
> > (=
control ™| solenoid valves el
module)
Throttle position LG
Neutral position

SYSTEM DESCRIPTION speed, amount of intake air, throttie position and
The valve timing control system is utilized to gear position are used to determine intake valve
increase engine performance. Intake valve open- timing. AT
ing and closing time is controlled, according to The intake camshaft pulley position is regulated
the engine operating conditions, by the ECM. by oil pressure, which is controlled by the valve _
Engine coolant temperature signals, engine timing control sclenoid valve. P
A
Return spring
Piston PA
Camshaft (intake side) o "
Valve timing contral
solenoid valve

N\

///E:{f , fams) _ 8T

Helical
gear

R

Camshaft pulley
(intake side}

I Drain

: Control valve
oil
pressure  Engine speed signal

(from camshaft position sensor) a 29

Intake air signal
{from mass air flow sensor) —

Engine coofant temperature ECM (ECCS
(from engine coclant femperature sensor)—————"—#"] control EL
Throttle valve position module)
{from throttle position sensor)
Neutral position 0

{from A/T control unit] ——— ]

SEF133MB
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

OPERATION

Valve Timing Control (Cont’d)

Engine operating
condition

Valve timing control
selenoid valve

intake valve opening

Valve overlap

Engine torque curve
and closing time g a
Idling, high speed OFF Retard Decreased m
Low to medium speed ON Advance Increased (an

@ Valve timing control salenoid valve is OFF.

@ Valve timing control solenoid valve is ON,

Solenoid
OFF

mﬁ&;’flJ

L2

7

Solenoid
ON

EF & EC-28

No drain
SEF009I
Exhaust closes
Intake Overlap (8°) Overlap
opens {18°)
Exhaust Intake‘vaive
open time
valve
open
time
Exhaust opens
Intake
closes \_.__
et O ©
Torque
Engine speed —

SEFO10I
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Cooling Fan Control
INPUT/OUTPUT SIGNAL LINE

) Vehicle speed
Vehicle speed sensor i A
ﬂl;_\
) Engine coolant temperature ECM -
Engine coolant temperature sen- > (ECCS Cooling fan control WA
sor control 7| relay(s)
module) 1240
Air conditioner “"ON"' signal
Air conditioner switch »
LS
The ECM controls the cooling fan corresponding Air conditioner switch is “ON”’
to the vehicle speed, engine coclant temperature, -
and air conditioner ON signat. The contro! system Vehicle speed Engine coolant .
has 2-step control [ON (HIGH)/OFF]. kmih (MPH) te":ge(ro?:;“re Cooling fan -
OPERATION Below 94 (201) OFF
Below 39 (24) e
Air conditioner switch is ‘“OFF” Above 85 (203) ON "l
: Below 104 {219) OFF
Engine coolant temperature . Above 40 (25)
“ (F) Cooling fan Above 105 (221) ON BD
Below 104 {219) OFF
Above 105 {221) ON F&,
B
BR
ST
RS
BT
(o2
EL
[
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System

CPU MALFUNCTION OF ECM

Input/output signal line

120° signat

Camshatt positicn sensor
1° signal

Start signal

Fuel injectors

b4
Y

Power transistors

Y
b

Ignition switch

Thrott " Throttle valve idle position ECM Fuel
. e m
rottte position sensor  (Eccs p| Fuel pump
control
module)
Battery voltage
Battery b p»l |ACV-AAC valve
Cooling fan control
> relay(s)
Malfunction indicator
> lamp
Outline Cancellation of fail-safe system when ECM

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

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

Fail-safe system activating condition when
ECM is malfunctioning

The fail-safe mode operation starts when the
computing function of the ECM is judged to be
rmalfunctioning.

When the fail-safe system activates, the MAL-
FUNCTION INDICATOR LAMP on the instrument
panel lights to warn the driver. The system acti-
vates upon detection of a malfunction in the CFU
of the ECM.

Engine control, with fail-sate 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
cantrolled under certain limitations.

is malfunctioning

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

MASS AIR FLOW SENSOR MALFUNCTION

if the mass air flow sensor output volitage is
above or below the specified value, the ECM
senses an mass air flow sensor malfunction. fn
case of a malfuncticn, 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.

EF & EC-30
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont’d)

Operation
Engine condition Starter switch Fail-safe system Fail-sate functioning

Stopped ANY Does not operate —

Engine will be started by a
Cranking ON pre-determined injection

Operates pulse on ECM.
Running OFF Engine speed will not rise
above 2,400 rpm.

ENGINE COOLANT TEMPERATURE
SENSOR MALFUNCTION

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

Engine coolant temperature

Engine condition preset value

'C (°F)
Start 40 (104)
Running 80 {(176)

EF & EC-31

KNOCK SENSOR MALFUNCTION

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

THROTTLE POSITION SENSOR
MALFUNCTION

When the output signal of throttle position sensor
is abnormal, the ECM judges it as a malfunction-
ing of throttle pesition sensor. The ECM does not
use the throttle position sensor signal but uses a
closed throttle position switch signal.

i
il

&
b
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Direct Ignition System
> | CHECKING IDLE SPEED AND IGNITION TIMING

Idie speed
1. Disconnect check connector for voltage type tachometer.

1P
s =
2 k

o
iy, 3
&

2. Connect tachometer using a suitable tool.

Ignition timing

e Method A {Without SST)

1. Remove No. 1 or No. 6 ignition coil.

2. Connect No. 1 or No. 6 ignition coil and No. 1 or No. 6 spark
plug with a suitable high-tension wire. Attach timing light as
in the above procedures. Enlarge the end of the suitable
high-tension wire with insulating tape as shown.

3. Check ignition timing.

4. For the above procedures, enfarge the end of a suitable

Cut high-tension wire with insulating tape as shown.

- ¥ -

pull 4

Suitable Erectrode—/
high-tension wire

Insulating tape

Approx.
12 {0.47)

E

~ap (118)
Approx.  pppto*- 30 (-

14 (0.55) Unit: mm (i)

SEF457F

EF & EC-32
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Direct Ignition System (Cont’d)

e Method B (Without SST)

Clamp wire as shown.

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

transistor on other models. Gl
A
EM
ol < K/kx e Method C (With SST)
-~ =
)/ Harness connector — 1. Disconnect No. 1 ignition ceil connector. LG

coil

- \\ SEF054M
A
bt
AN

#
i 2. Connect S5T and clamp wire with timing light as shown. "
) U o i o BT
<§?;1g i AN @ 3. Check ignition timing. i
SN O\

\ BA
2 ' A\
Ay =5
@ \// /\ ikl

—KV109D0010 Align direction marks on SST and timing light clamp if aligning 7
/. N-36777-1) mark is punched.

KV10114200 S
(4-36777-4)
BT
ik
SEF038IB
=1
RS

EF & EC-33 171



IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

1.

PREPARATION 2.
Make sure that the following parts are in
good order.
Battery 3.
lgnition system
Engine oil and coolant leveis
Fuses 4
ECM harness connector )
Vacuum hoses 5.
Air intake system
(Oil tiller cap, oil level gauge, eic.) 6.
Fuel pressure 7.

Engine compression
EGR valve operation
Throttle valve

Overall inspection sequence

INSPECTION START

¥

Perform on-board diagnostic sys-
tem.

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

Cn automatic transmission equipped models,
when checking idle rpm, ignition timing and
mixture ratio, checks should be carried out
while shift lever is in ““N” position.

When measuring “CO” percentage, insert
probe more than 40 cm (15.7 in) into tail pipe.
Turn oft headlamps, heater blower, rear
defogger.

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

OK
Y

Check & adjust ignition timing.

A

Check & adjust idle speed.

OK

S |

Check heated oxygen sensor
function.

OK

4

INSPECTION END

NG .| Repair or replace.
l b
- 4
NG
NG .| Check heated oxygen NG .| Repair or replace harness.
sensor harness. :
OK
¥
Check CO%. NG .| Check emission control parts
oK and repair or replace if nec-
essary.
¥ 1
Replace heated oxygen
Sensor.
A
OK Check heated oxygen NG
sensor function.

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

START
emp_<b

r
N ) Visually check the following:
120 270 ® Air cleaner clogging

® Hoses and ducts for leaks
® EGR valve operation e
e Electrical connecters o
e Gasket

e Throttle valve [E 1
SEF248F E

y LG

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

B y FE

Cpen engine hood and run engine at about 2,000 rpm

%1000 r/min for about 2 minutes under no-load. AT
L\\I
SEF247F s
¥ [
\ ‘ / Perform ECCS on-board diagnostic system.
~ ~ OK NG FA

¥

Repair or replace compenents as necessary.

\ Y
/ ' Does engine run smoothly?
OK NG BH
SEF051P y
» Clean injectors. &
S0
m Y
=]
Race engine two or three times under no-foad, then wS
run engine at idle speed. - ®
A
BT
y
Check ignition timing with a timing light. =4
SEF248F
15°+2° BTDC £l
OK NG
- 1%
Adjust ignition timing by turning o
e camshaft position sensor after >
[eosening securing bolts.

SEFQ42M
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

¥ MONITOR # NO FAIL [ ]
CMPS:RPM (POS)  720rpm
] RECORD |
SEFG21N
B acv-Aacy ADS B

SET ENGINE RPM AT THE
SPECIFIED VALUE UNDER
THE FOLLOWING CCONDITION

¢ ENG WARMED UP
ENCUGH
e NO LOAD

|

START

il

MEF671D

- \ Idie speed /

- adjusting - e
§§§§ﬁx7/*ﬂi$:ﬁ
RN SEF043M

®

Check idle speed.

Read idle speed in "DATA
MCNITOR" mode with CONSULT.
OR

@ Check idle speed.

n
we | S| ]
MOCE UGgL u%rg " l ENTER
SEF9134
A \\\\\HIJIHI/ 7
WOy,
g =
= \ 7 3
é_f“WCmN 3
“"/ 0O 8
4/ x1000 r/min g
SEF247F

720450 rpm (in “N"" position)

OK NG

A

@ﬂ

2) Touch “START".
OR

1) Select "IACV-AAC/ ADJ" in
"WORK SUPPORT" mode.

%
I,

ness connector.

.. ‘ Disconnect IACV-AAC valve har-

adjusting screw.

Adjust idle speed by turning idle speed

670+ 25 rpm {in “N’ position)

1) Touch “BAGK’".

ness connector.

@ 1) Connect IACV-AAC valve har-

Y

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

l

)

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

SEF957D
Y MONITOR v NO FAIL D
CMPS.RPM(POS}  2087rpm
M/R F/C MNT LEAN
M/R F/C MNT-R RICH
| RECORD |
SEF338N
N |/
T e
— N CHECK —
~ ~
/1N
SEF051P

@

! |

Set the diagnosis mode of ECM to Diagnos-
tic Test Mode 1.

y

Check left bank heated oxygen sensor sig-
nal.
1} See "M/R F/C MNT {right and left
sides)"” in "DATA MONITOR"”
mode.
Maintaining engine at 2,000 rpm
under no-load (engine is warmed
up sufficiently.), check that the
monitor fluctuates between
“LEAN" and “"RICH" more than 5
times during 10 seconds.
1 fime: RICH — LEAN — RICH
2 fimes: RICH — LEAN — RICH —
LEAN — RICH
OR

2

—

Monitor does
not fluctuate.
Malfunction indicator
lamp does not blink.

@ Make sure that matfunction indicator

: lamp goes on and off more than 5
times during 10 seconds at 2,000
rpm.

OK L.ess than 5 times
Y

Replace left bank heated oxygen sensor.

Y

nat.

mode.

LEAN — RICH
OR

OK | Check left bank heated oxygen sensor sig-

1) See “"M/R F/C MNT (right and left
sides)” in "DATA MONITOR"

2) Maintaining engine at 2,000 rpm
under ne-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 —

rpm.

@ Make sure that malfunction indicator
lamp goes on and off more than 5
times during 10 seconds at 2,000

EF & EC-37
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

SMONITOR = NO FAIL D
CMPS-RPM(POS) 2087rpm
M/R F/C MNT LEAN
M/R F/C MNT-R RICH
| RECORD |
SEF386N
N\ |/
~ ~
—HCHECK —
o~ ~
/1 0\
SEF051P

©

l

Check right bank heated oxygen sensor signal.
1) See "M/R F/C MNT {right and left
sides)” in “DATA MONITOR"” mode.
2) Maintaining engine at 2,000 rpm under
no-load (engine is warmed up
sufficiently.), check that the monitor
fluctuates between "LEAN" and
“RICH" more than 5 times during 10
seconds.
1 time: RICH — LEAN — RICH
2 times: RICH — LEAN > RICH -»
LEAN — RICH
OR

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

®

Monitor does
not fluctuate.
Malfunction
indicator lamp
does not blink.

OK

4

Less than 5 times

END

EF & EC-38

Y

Repface right bank heated oxygen sensor.

h 4

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

e/

2) Maintaining engine at 2,000 rpm under

NG

sides)’” in "DATA MONITOR"” mode.

no-toad {engine is warmed up
sufficiently.), check that the meonitor
fluciuates between "LEAN' and
"RICH" more than & times during 10
seconds.
1 time: RICH — LEAN — RICH
2 times: RICH — LEAN — RICH —

LEAN -+ RICH

OR

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

OK

4
END
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

DISCONNELT

Heated oxygen sensor % E@

harness connector
e

(‘H_\ (_ciumT__[of connecTor]|

29

MISCONNECT

- -

(O]

SEF571IR
Heated oxygen sensor

OISCOMNELRT

harness connector E E@

T1> [_ciwiT_Je[connecTon ||
il 55

DISCONNECT

;
L

(&)

SEF3631A

®

Check right bank heated oxygen sensor harness:

1) Turn off engine and disconnect battery ground cable.

2) Disconnect 76-pin connector from ECM.

3) Disconnect right bank heated oxygen sensor harness 'GE
connector.

4) Check for continuity between terminal No. 29 of 76-pin A
connector and harness connector for heated oxygen sen- el
SOr.

4____

Conlinuily exists. ....cccccveciiieissrmsmremmemrr e s esmn v smssseas OK

Continuity does not exist. .....cvviimimecmic e NG e
OK NG

r
Repair or replace harness,
g0
k4
Connect 76-pin cennector to ECM. B
® &Y

Check left bank heated oxygen sensor harness:

1) Turn off engine and disconnect battery ground cable.

2) Disconnect 76-pin connector from ECM. P

3) Diseonnect left bank heated oxygen sensor harness con- i
nector.

4) Check far continuity between terminal No. 55 of 76-pin )
connector and harness connector for heated oxygen sen-
sor.

R

Continuity exists. ..o OK

Conlinuily does not exist. ..o e, NG BE
OK NG

Repair or replace h ; SS T
p place harness. @
¥
Connect 76-pin connector to EGM. RS
) BT
L 4
®
EL
(DX
177
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

BACTIVETESTH [ ]

COQLANT TEMP 20°C

—= = = MONITOR = = =
CMPS<RPM (PO3) 12B0rpm
INJ PULSE 23msec
IGN TIMING 25BTDC

4y

Qull

pilipl
UP_|J[DWN][Qd]

SEF622N

P

DISCONNECT

@Eﬂ 25 k{2 resistor

Engine coolant
temperature
senscr harness
connector

Ty

SEC242BA
& —
TEMP =E
N
120 270
SEF246F

x 1000 r/min

SEF248F

®

: l

@ 1) Select "COCLANT TEMP"' in "ACTIVE TEST" mode.

"DWN" and “Qd".
OR

1) Disconnect engine coolant temperature sensor har-
ness connector.

2) Connect a resistor (2.5 k{2) between terminals of
engine coolant temperature senscr harness connec-
tor.

2) Set “COOLANT TEMP*' to 20°C (68°F) by touching

g l

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

R i

Race engine two or three times under no-lead, then run
engine at idie speed.

Check “CO"" %.

OK
>

Idle CO: 0.2 - 8%

After checking CQO%,

1) Disconnect the resistor from terminals of engine coclant
temperature sensor.

2) Connecl engine coolant temperature sensor harness con-
nector to engine coolant femperature sensor.

e

Connect healed oxygen sensor harness connector to heated
oxygen sensor.

L 4

Check tuel pressure regulator.

—®

Check mass air flow sensor.

Check injector.
Clean or replace it necessary.

L

Check engine coolant temperature sensor.

h 4

Check ECM function* by substituting another known good
ECM.

_,_,.,.’._®

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

EF & EC-40
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TROUBLE DIAGNOSES

Sensors

%

Control module

!ffé %/r

Actuators

SEF232GA

SEF233G

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

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

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

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

Before undertaking actual checks, take just a few minutes to '

talk with a customer who approaches with a driveability com-
plaint. The customer is a very good supplier of information on
such problems, especially intermittent ones. Through interac-
tion with the customer, find out what symptoms are present and
under what conditions they occur.

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

EF & EC-44
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TROUBLE DIAGNOSES

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

WORK FLOW
CHECK IN
LISTEN TO CUSTOMER COMPLAINTS ] ceeeoeroimiee et emaeaae i e ee e attmes s s ammem e e e e gmse e eenas e s asssseeenesanrneans STEFR |
r
BASIC INSPECTION b ettt et st et e e e e e e e et e e e e e e e e e e e e e ee e e e e e STEP I
{EF & EC-69) e
Do self-diaynostic results exist?’1 | STEP I LG
Yes N No -
SELF- SYMPTCOM FUNCTION FE
DIAGNOSIS BASIS TEST BASIS
4
Perform on-board diag- Select inspection an the Pertorm sequence test AT
nostic system. {Refer to basis of each symptom. in FUNGCTION TEST with
EF & EC-52) (Diagnostic Procedure CONSULT. .
— Symptom 32 - 52) L
l EF & EC-171 - 210
Do self-diagnostic results exist? STEP i
v
Yes No N
3 s 1 . 3 R
Diagnostic Procedures Diagnostic Procedures Diagnostic Procedures 2 INSPECTION OF
2-15 16 - 31 - 31 | EACH MALFUNC- 5
EF & EC-84 - 121 EF & EC-123 - 168 EF & EC-84 - 168 TION
{Self-diagnostic item}) (Not seli-diagnostic (Self-diagnostic item &
itemn) Not self-diagnostic item) 31
Lyg
r r k 4
REPAIR/REPLACE
l N BT
NG | FINAL CHECK e STEP V
Confirm that the trouble is completely fixed by R
performing BASIC INSPECTION and TEST
DRIVE,
EL
lOK
CHECK QUT .
il B
*1; If the on-board diagnostic system cannot be performed, check main power supply and ground circuil. (See Diagnostic Pro-
cedure 1)
*2: If the trouble is not duplicaled, see INTERMITTENT PROBLEM SIMULATION (EF & EC-48).
EF & EC-45 183



TROUBLE DIAGNOSES

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

DESCRIPTION FOR WORK FLOW

STEP

DESCRIPTION

STEP )

{dentify the trouble using the “DIAGNQSTIC WORKSHEET" as shown on the next page.

STEP I

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

STEP I

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

STEP IV

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

1.

ON-BOARD DIAGNOSTIC SYSTEM

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

. SYMPTOM BASIS

This inspection is of a simplified method. When performing inspection of a part, the corresponding system
must be checked theroughly by selecting the appropriate check item from Diagnostic Procedures 32 - 52.

. FUNCTION TEST BASIS {Sequence test)

In this inspection, the CONSULT judges "OK" or “NG" an each system in place of a technician. When per-
forming inspection of a part, the corresponding system must be checked thoroughly by selecting the appro-
priate check item from Diagnostic Procedures 2 - 31.

. Diagnostic Procedure

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

e Inspection of the “'Not seli-diagnostic item’ does not actually start with the execution of on-board diagnos-
tic system. However, inspection is started by assuming that the on-board diagnostic system has already
been performed.

e A system with on-board diagnostic system function may contain any circuit placed outside its range of
diagnostic function. In 1hat case, it is arranged that ‘Not on-board diagnostic system item™ of the system
will be performed when the self-diagnostic resulis is OK.

Example: CAMSHAFT POSITION SENSOR

STEP V

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

performed without fail to ensure that the trouble has been repaired. The FINAL CHECK is also important to
ensure the correct reassembly of the parts disassembled during the repair.

. If the same trouble phenomenon is observed again in the final check:

Go back to STEP IV, and perform the inspection using a method which is different from the previous method.

. If the cause of the trouble is still unknown even atler conducting step 2 above, check the circuit of each sys-

tem for a short by using the voltage available at the “"ECM INPUT/QUTPUT SIGNAL INSPECTION" terminal.

EF & EC-46
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

KEY POINTS

WHAT ... Vehicle & engine model
WHEN ... Date, Freguencies
WHERE..... Road conditions

and Accurate Repair (Cont’d)
DIAGNOSTIC WORKSHEET

functions on engine components.

faster and more accurate.

There are many kinds of operating conditions that lead to mal-

A good grasp of such conditions can make trouble-shooting Gl

How ... OCperating conditions, .
Weather conditions In general, feelings for a problem depend con each customer, It R0
Symptoms ’ is important to fully understand the symptoms or under what "
conditions a customer complains.

Make good use of a worksheet iike below in order to utilize all =,
SEFO07L . . S

the complaints for trouble-shooting.
Worksheet sample LG

Customer name MR/MS

Model & Year VIN

Engine #

Trans. Mileage

Incident Date

Manuf. Date In Service Date

Symptoms [ Startability

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

[0 Possible but hard to start [ Others |

8,
=

1 Idling

[1 No fast idle  [J Unstable ! High idle [ Low idle
[ Others | ]

=
=

[ Driveability

O Stumble [ Surge [} Knock L Lack of power
(1] Intake backfire [J Exhaust backfire
O Others [ 1

N
A

Ltk

[J Engine stall

[] At the time of start U1 While idling
[[] While accelerating [ While decelerating
O Just after stopping [ While loading

5
23

Incident occurrence

1 Just after delivery 1 Recently
O In the morning ] At night [ In the daytime

ar

=l

Frequency

C All the time [J Under certain conditions ] Sometimes

[£16)

Weather conditions

71 Not affected

L]

Weather

71 Fine [ Raining [] Snewing T[] Others |

Temperature

[ Hot [J warm [Z Cool [ Cold L[] Humid °F

AT

Engine conditions

1 Cold [1 During warm-up [ After warm-up
Engine speed | i ' . | .

2
] [,

1
0 2,000 4,000 6,000

8,000 rpm

Road conditions

0 Intown [ In suburbs [ Highway [ Off road (up/down)

Driving conditions

1 Not affected

1 At starting L[| While idling [ At racing

i1 While accelerating [1 While cruising

1 While decelerating [1 While turning (RH/LH)

Vehiclespeed |, ¢ . | | ) o o, 1 a4_
o 10 20 30 40 50 60 MPH

%

Malfunction indicator lamp

[!Turned on ] Not turned on

EF & EC-47
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How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)

INTERMITTENT PROBLEM SIMULATION

It is recommended to create similar conditions for component
parts to find causes of problems that might occur intermittently.

.

== THIS is the)

SEF235G

Perform the activity listed under Service procedure and note
7 | theresult.

Variable factor

influential part

Target condition

Service procedure

) ) Made lean Remove vacuum hose and apply vacuum.

1 | Mixture ratio Pressure regulator -

Made rich Remove vacuum hose and apply pressure.
Camshaft position Advanced Rotate distributor counter clockwise.
2 | Ignition timing
sensor Retarded Rotate distributor clockwise.
Di t heat sor harness
Heated oxygen sensor | Suspended isconnect heated oxygen sensor har
3 Mixture ratio feedback connector.
control ECM Operation check F’erf(ljrm on-board diagnostic system (Diag-
nostic Test Mode 1) at 2,000 rpm.
Raised Turn idle adjusting screw counterclockwise.
4 |ldie speed IACV-AAC valve
Lowered Turn idle adjusting screw clockwise.
Tap or wiggle.
El ical . Poor electrical con-
5 E:actn(.:a Con.ne(,:“on Harne.ss connectors nection or improper Race engine rapidly. See if the forque reac-
(Etectric continuity) and wires wiring tion of the engine unit causes electric
breaks,
Cooled Coot with an icing spray or similar device.

6 | Temperature ECM Warmed Heat with a hair drier.

[WARNING: Do not overheat the unit.]
Wet.

7 | Moisture Electric parts Damp {WARNING: Do not directly pour u{ater on
components. Use a mist
sprayer.]

8 | Electric loads L oad switches Loaded Turn on headlamps, air conditioner, rear

defogger, etc.
Closed throttle posi- o
9 |, . - ECM CN-OFF switching Rotate throtile position sensor body.
tion switch condition
10 | Ignition spark position | Timing light Spark power check Tty 10 flash timing tight for each cylinder

using ignition coil adapter (S3T).

EF & EC-48
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SEFO55M

On-board Diagnostic System
MALFUNCTION INDICATOR LAMP (MIL)

A malfunction indicator lamp has been adopted on all models.

SELF-DIAGNOSTIC FUNCTION

B9

Diagnostic Test Mode

Condition Di icT M
Diagnoestic Test Mode | Jagnostlc” est Mode
Engine
gl - I
Ignition stopped BULB CHECK SELF-DIAGNOSTIC EE
switch in "b RESULTS
“ON"” % .
position Engine al
@) running MALFUNGTION HEAQE%SS;GEN
WARNING -
*3 ¢ MONITOR Bl
FA
B
ST
BT
%I’Es
EL
(i)
187

EF & EC-49



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

@ Turn igniticn switch "ON"'.
(Do not start engine.)

Y

) Diagnostic Test Mode | — BULB .| Diagnostic Test Mode | —
CHECK & @ "] MALFUNCTION WARNING

Start engine.

!

4

i/

Y

{Turn diagnostic test mode selector
on ECM fully clockwise)

h 4

Wait at least 2 seconds.

{Turn diagnostic test made selector
fully counterclockwise)

A

Diagnostic Test Mode || -~ SELF- " Diagnostic Test Mode Il —
DIAGNOSTIC RESULTS @ = @ | HEATED OXYGEN SENSOR

MONITOR

hi

Start engine.

e Turn back diagnostic test mode selector to the fully coun-
L 4 terclockwise position whenever vehicle is in use.
Wait at least 2 seconds. e Switching the modes is not possible when the engine is
running.
e 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 I.
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On-board Diagnostic System — Diagnostic Test
Mode |

DIAGNOSTIC TEST MODE | — BULB CHECK

in this mode, the MALFUNCTION INDICATOR LAMP in the gy
instrument panel stay ""ON".
If either remain "“OFF’’', check the bulb in the MALFUNCTION

INDICATOR LAMP. (i1}
DIAGNOSTIC TEST MODE | — MALFUNCTION WARNING -
MALFUNCTION INDICATOR LAMP Condition
When the following malunction (malfunction indicator lamp item) is Le
ON detected or the ECM's CPU or camshaft position sensor is
malfunctioning.
OFF OK
trm?t;lgzgcsfcho, Malfunction =
12 Mass air flow sensor circuit -
13 Engine coolant temperature sensor circuit A1
14 Vehicle speed sensor circuit
31 ECM (ECCS control module) P
32 EGR function
33 Heated oxygen sensor circuit (Left bank) &
35 EGR iemperature sensor circuit
43 Throttle position sensor circuit FE
45 Injector leak
51 Injector circuit ER
53 Heated oxygen sensor circuil (Right bank)

e These Diagnostic trouble code numbers are clarified in g7
Diagnostic Test Mode Il — SELF- DIAGNOSTIC RESULTS.

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

A

EL

i
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On-board Diagnostic System — Diagnostic Test
Mode H {Self-diagnostic results)

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

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

Example: Diagnostic trouble code No. 12 and No. 33
06 0.3 0.6 0.3

ON — -

OFSI; _J S

;

0.9 0.3 21 06 0.9 2.1 Unit: second
Code No. 12 Code No. 33

SEF884l

cates the 2nd digit of the number.

For example, the malfunction indicator lamp flashes for 0.6 seconds once and then it flashes for 0.3 sec-
onds twice. This indicates the number 12" and refers to a malfunction in the mass air flow sensor. In
this way, all the problems are classified by their diagnostic troubfe code numbers.

The diagnostic results will remain in the ECM memory.

Display diagnostic trouble code table

Diagnostic trouble code
No.

Detected items

Camshaft position sensor circuit

Mass air flow sensor circuit

Engine coclant temperature sensor circuit
Vehicle speed sensor circuit

Igniticn signal circuit

ECM

EGR function

Heated oxygen sensor circuit (Left bank)
Knock sensor circuit

EGR temperature sensor circuit

Throttle position sensor circuit

Injector leak

Injector circuit

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

c}.?&‘k . Malfunction indicator lamp item.
*1); Check items causing a malfunciion of camshaft position sensor circuit first, if both “CAMSHAFT POSITION SENSOR (No.

11)” and “IGN SIGNAL-PRIMARY (Ne. 21)" are displayed one after the other.

EF & EC-52
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On-board Diagnostic System — Diagnostic Test
Mode Il (Self-diagnostic results) (Cont’d)

Diagnostic
trouble
code No.

Detected items

Malfunction is detected when ...

Check item (remedy)

11*1)

Camshaft position sensor
circuit

e Either 17 or 90° signal is not entered for the first
few seconds during engine cranking.

@ Fither 17 or 90° signal is not input often encugh
while the engine speed is higher than the speci-
fied rpm.

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

2,

r:'ﬂ-f
12 Mass air flow sensor circuit | @ The mass air flow sensor circuit is open or ® Harness and connector £
shorted. {If harness and connector
{An abnormally high or low voltage is entered.) are normal, replace mass e
air flow sensor.) o
13 Engine coolant temperature | e The engine coclant temperature sensor circuit is | e Harness and connector
sensor circuit open or shorted. e Engine coolant tempera-
(An abnormally high or low output voltage is ture sensor
entered.) o
52
14 Vehicle speed sensor cir- e The vehicle speed sensor circuit is open or e Harness and connector
cuit shorted. e Vehicle speed sensor
(reed switch) A7
21*1) Ignition signal circuit e The ignition signal in the primary circuil is not e Harness and connector
entered during engine cranking or running. o Power transistor unit =
SR
31 ECM e ECM calculation function is malfunctioning. [Replace ECM (ECCS con-
trol module).]
az £GR function ® EGR valve does not operate. e EGR valve
(EGR valve spring does not lift) o EGRC-solenoid valve
33 Heated oxygen sensor cir- | e The heated oxygen sensor circuit is open or e Harness and connector A
cuit (Left bank) shorted. e Heated oxygen sensor
- (An abnormally high or low output vollage is e Fuel pressure
53 He.ated‘ OXygen sensor cir- entered.) o Injectors BR
cuit (Right bank) e Infake air leaks
34 Knock sensor circuit ¢ The knock sensor ¢ircuit is open cor shorted. e Harness and connector .
{An abnormally high or low voltage is entered.) o Knock sensor .
35 EGR temperature sensor e The EGR temperature sensor circuit is open or o Harness and connector
circuit shorted. e EGR temperature sensor S
(An abnormally high or low voltage is enterad.)
43 Throttle position sensor cir- | e The throtile position sensar circuit is cpen or e Harness and conneclor BT
cuit shorted. e Throttle position sensor 21
{An abnormally high or low voltage is entered.}
45 Injector feak ® Fue! leaks from injector. ® Injector [£ &
51 Injector circuit o The injector circuit is open or shorted. e Injector
54 Signal circuit from A/T con- {e The A/T communication line is open or shorted. e Harness and conneclor E]

trol unit to ECM

*1):

11)"" and “1GN SIGNAL-PRIMARY {No. 21)" are displayed one after the other.

EF & EC-53
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On-board Diagnostic System — Diagnostic Test
Maode ll (Self-diagnostic resuilts) (Cont’d)

HOW TO ERASE SELF-DIAGNOSTIC RESULTS

The ECM backup memory is erased when Diagnostic Test Mode

Il is changed to Diagnostic Test Mode |. (Refer to “HOW TO
SWITCH DIAGNOSTIC TEST MODES”.)

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

e Do not erase the stored memory before beginning self-
diagnosis.

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

DESCRIPTION

In this mode, the MALFUNCTION INDICATOR LAMP displays
the condition of the fuel mixture (lean or rich) which is moni-
tored by the heated oxygen sensor.

Fuel mixture condition in the exhaust

MALFUNCTION INDICATOR LAMP gas Air fuel ratio feedback control condition
ON Lean
Closed loop system
OFF Rich
"Remains ON or OFF Any condition Open loop system

1 Maintain conditions just before switching to open loop.

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

HOW TO CHANGE MONITOR FROM LEFT BANK (Right

bank) TO RIGHT BANK (Left bank)

1. Turn diagnostic test mode selector on ECM fuily clockwise.

2. Wait at least 2 seconds.

3. Turn diagnostic test mode selector on ECM fully counter-
clockwise.

e These procedures should be carried out when the engine
is running.
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On-board Diagnostic System — Diagnostic Test
Mode ll (Heated oxygen sensor monitor)

L
(Cont’'d)
[ Left side — Right side])
0.2 0.2
ON ) - -
OFF /)—l _‘Ja
~ —~ 0.6 30 © ~ g
Left side —— Right side
monitor Indication monitor
of change
Right side — Left side)
[Rig 0.2
ON ’_
}
OFF 2 {
J
h ~ g 0.2 26 N g
Right side W Left side
H nat .
monitor of change monitor Unit: second
SEF134M

HOW TO CHECK HEATED OXYGEN SENSOR

1.

2.

3.

Set Diagnostic Test Mode Il. (Refer to “"HOW TO SWITCH
DIAGNOSTIC TEST MODES™ EF & EC-50.)

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

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

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-55
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Data link
ey T / connector
f ' for CONSULT

NISSAN

CONSULT

ﬁ]

START

I SUB MODE |

SEF3p2I

[ sFLFCT SYSTEM 1_[]J
| ENGINE .

!
|
|
i
1

AT

|
|
HICAS |
AIRBAG |
|
|

AUTO A/C

SEF0BSM

[l seLecT piac mopE
[ work suPPORT
[SELF DIAG RESULTS

{ ACTIVE TEST

!
|
|
| DATA MONITOR ]
|
|

| EcM PART NUMBER

[ FuncTiON TEST

MEFS74G

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".

5. Touch “ENGINE".

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

EF & EC-56
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Consult (Cont'd)

ECCS COMPONENT PARTS APPLICATION

EF & EC-57

DIAGNOSTIC TEST MODE WORK SELF- DATA FUNCTION
SUPPORT DIAGNOSTIC MONITOR ACTIVE TEST TEST

ECCS COMPONENT PARTS RESULTS

Camshalt pasition sensor X X

Mass air flow sensor X X

Engine ceolant temperature sensor X X X

Heated oxygen sensors X X X

Vehicle speed sensor X X X

Throttle position sensor X X X X
’5 EGR temperature sensor X X
2 Knock senser X

Ignition switch {start signal) X X

Afr conditioner switch X

Meutral position switch X

Power steering oil pressure switch X X

Battery X

AT signal X

Injectors X X X X

Power transistors (ignition timing) . X . X X X

{Ignition signa!)

[ACV-AAC valve X X X X
E | 1ACV-FICD solenocid vaive X X X
E Valve timing control sclenaid valve X X X
© EGRGC-sclencid valve X X X

Air conditioner relay X

Fue! pump relay X X X X

Cooling fan X X X

X: Applicable

D

EA

P
L
I 5
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FUNCTION

Consult (Cont'd)

Diagnosiic test mode

Functicon

Work support

This mode enables technicians to adjust devices
fasier and accurately through indications on the
CONSULT unit.

Self-diagnostic results

Self-diagnostic results can be read and erased
quickly.

Data monitor

Input/Output data in the ECM can be read.

Active test

DCiagnostic Test Mode in which CONSULT drives
some actuators apart from the ECMs. In this mode,
CONSULT also shifts some parameters in a specified
range.

ECM part number

ECM part number can be read.

Function test

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

WORK SUPPORT DIAGNOSTIC TEST MODE

WORK ITEM

CONDITION

USAGE

ADJUSTMENT

THROTTLE POSITION SENSOR CHECK THE THROTTLE POSITION SEN-

S0OR SIGNAL. ADJUST IT TO THE
SPECIFIED VALUE BY ROTATING THE
SENSOR BODY UNDER THE FOLLOW-
ING CONDITIONS,

e IGN 3W "ON"

® ENG NOT RUNNING

o ACC PEDAL NOT PRESSED

When adjusting throttle position sensor
initial position,

IGNITION TIMING ADJUSTMENT ¢ IGNITICN TIMING FEEDBACK CON-

TROL WILL BE HELD BY TOUCHING
"START" AFTER DOING SO, ADJUST
IGNITION TIMING WITH A TIMING
LIGHT BY TURNING THE CAMSHAFT
POSITION SENSCR.

When adjusting initial ignition timing,

IACV-AAC VALVE ADJUSTMENT SET ENGINE SPEED AT THE SPECIFIED

VALUE UNDER THE FOLLOWING CON-
DITIONS.

¢ ENGINE WARMED UP

e NO-LOAD

When adjusting idle speed,

FUEL PRESSURE RELEASE

e FUEL PUMP WILL STOP BY TQUCH-
ING "START" DURING IDLING.
CRANK A FEW TIMES AFTER ENGINE
STALLS.

When releasing fuel pressure from fuel
line,

EF & EC-58
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Consult (Cont'd)

SELF-DIAGNOSTIC RESULTS DIAGNOSTIC TEST MODE

EF & EC-59

DIAGNOSTIC ITEM DIAGNOSTIC ITEM IS DETECTED WHEN ... CHECK ITEM (REMEDY)
CAMSHAFT POSITION SEN- [ @ Either 1° or 120° signal is not entered for e Harness and connector
SOR" the first few seconds during engine crank- {If harness and conneclor are normal, 2l
ing. replace camshaft position sensor.) =t
e Either 1° or 120° signal is not input often
enough while the engine speed is higher Wh
than the specified rpm. T
MASS AIR FLOW SENSOR | e The mass air flow sensor circuit is open or | e Harness and connector
shorted. (If harness and connector are normal, B
(An abnormally high or low voltage is replace mass air flow sensor.)
entered.) ne
ENGINE COOLANT TEM- ¢ The engine coolant lemperalure sensor cir- | @ Harness and connector o
PERATURE SENSOR cuit is open or shorted. e Engine coolant temperature sensor
{(An abnormally high or fow output voltage
is entered.)
VEHICLE SPEED SENSOR # The vehicle speed sensor circuit is open or | e Harness and connector -
shorted. e Vehicle speed sensor e
{reed switch)
IGN SIGNAL—PRIMARY* « The ignition signal in primary circuit is not | @ Harness and connector BT
entered during engine cranking or running. |e Power transistor unit
ECM e ECM calculation function is malfunctioning. | [Replace ECM {ECCS control module).] o)
(P
EGR SYSTEM e EGR valve does not operate. e EGR valve
(EGR valve spring does not lift.) ¢ EGRC-solenoid valve
HEATED OXYGEN SENSCR | e The heated oxygen sensor circuit is open # Harness and connector =4
HEATED OXYGEN SEN- or shorted. & Heated oxygen sensor
SOR-R {An abnormally high or low ouiput voltage |e Fuel pressure 24
is entered.) e Injectors e
e Intake air leaks
KNOCK SENSOR e The knock sensor circuit is open or shorted. | # Harness and connector B
(An abnermally high or low voltage is ® Knock sensor
entered.}
o
D
EGR TEMP SENSOR ® The EGR temperature sensor circuit is open | # Harness and connector &L
or shorted. ¢ EGR temperature senscr
(An abrnormally high cor low vollage is s
entered.)
THROTTLE POSITION SEN- | & The throttie position sensor circuit is open | e Harness and connector B}
SOR or shorted. ® Throttle position sensor BT
(An abnormally high or low voltage is
entered.) i
ey
INJECTION FUEL LEAK o Fuel leaks from injector. e Injector
INJECTOR OPEN # The injector circuit is open. e Injector -
A/T COMM LINE # The A/T communication line is open or & Harness and conneclor o
shorted.
*- Check items causing a malfunction of camshaft position sensor circuit first, if both “CAMSHAFT POSITION SENSOR"” and 0%
"GN SIGNAL—PRIMARY'' are displayed at the same time.
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Consult (Cont’d)
DATA MONITOR DIAGNOSTIC TEST MODE

Remarks : o Specification data are reference values.

e Specification data are output/input values which are detected or supplied by ECM at the connector.
*Specification data may not be directly related to their components signais/values/operations.
ie. Adjust ignition timing with a 1iming light before monitoring IGN TIMING, because the monitor may show the
specification data in spite of the ignition timing being nol adjusted fo the specification data. The IGN TIMING
monitors the calculated data by ECM. The monitoring is made according tc the input signais from camshaft

position sensor and other ignition timing related sensors.

e If the real-time diagnosis results are NG and the on-board diagnostic system results are OK when diagnosing

the mass air flow sensor, first check to see if the fuel pump control circuit is normat.

CHECK ITEM WHEN

NIT | IFI ION
MONITOR 1ITEM CONDITION SPECIFICATIO OUTSIDE SPEC.
CMPS-RPM
(POS) . Tachomn?ter. Connect S Almost the same speed # Harness and f.:(?nnector
¢ Run engine and compare tachometer indication as the CONSULT value e Camshaft position sen-
CMPS RPM with the GONSULT value. | sor
(REF)
e Engine: After warming
up. idle the engine e o1 # Harness and connector
MAS AIR/FL SE |e A/C switch "OFF" .
: G e Mass air flow sensar
® Shift lever "N 2,000 rpm 14-19v
« No-lead
& Harness and connector
COOLAN TEMP/S | @ Engine: After warming up More than 70°C {158°F) |e Engine coclant tem-
perature sensor
02 SEN
02 SEN-R . | o ‘ 0-03Y - 06-1.0V |eHarness and connector
— - ® Engine: After warming | Maintaining engine R ——— ¢ Heated oxygen sensor
M/R F/C MNT up speed at 2,000 rpm LEAN — RICH e Intake air leaks
Changes more than 5 o Injectors
M/R F/G MNT-R times during 10 seconds.
VHCL SPEED SE ® TUfn dllfive wheels and compare speedometer Almost the same speed|e Harl?ess and connector
indication with the CONSULT value as the CONSULT value |e Vehicle speed sensor
o Battery
BATTERY VOLT | e lgnition switch; ON (Engine stopped) 11 - 14V e ECM power supply

circuit

Throtile valve fully
closed (Engine: After 0.4 - 0.5V

e ignition switch: ON
warming up)

THRTL POS SEN
{Engine stopped)

# Harness and connector

@ Throitle positicn sen-
sor

® Throttle position sen-

Throttle valve fully open Approx. 4.0V sor adjustment
e Harness and connector
EGR TEMP SEN | e Engine: After warming up Less than 4.5V ¢ EGR temperature sen-
301
e Harngss and connector
START SIGNAL ® Ignition switch: ON — START OFF — ON .
e Starter switch

EF & EC-60
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Consult (Cont’d)

MONITCR ITEM

CONDITION

SPECIFICATION

CHECK ITEM WHEN
OUTSIDE SPEC.

Throttle valve:

¢ Harness and connector
¢ Throtile position sen-

Idle position {Engine: ON
. . sor
Ignition switch: ON After warming u
cLOSED THrPos | ® 9™ ! 9 up) e Throitle position sen-
(Engine stopped) .
Throttle valve: sor adjustment
Slighl ’ OFF e Closed throttle position
'ghtly open switch
AIR COND SIG . Eng'ine: After w:?\rming A/C switch “OFF"” OFF . H-arness.a.nd conn.ector
up, idle the engine AJC switch “"ON" ON ® Air conditioner swHch
NEUTRAL POSi- . . Shift lever "P"" ar "'N” ON ® Harness and connector
® |gnition switch: ON . )
TION SW Except above OFF » Neutral position switch
Steering wheel in neu-
o Engine: After warmin tral position OFF ¢ Harness and connector
PW/ST SIGNAL gine: . 9 | (forward direction) e Power steering oil
up, idle the engine - )
The steering wheel is ON pressure switch
turned
. . # Harness and connector
Rear window defogger is .
. ON e Rear window defogger
operating. ; (Refer t
. . system (Refer to
: ON
LOAD SIGNAL e Ignition switch: O i I . “REAR WINDOW
ear win .OW efogger is OFF DEFOGGER” in EL
not operating. .
section.)
# Engine: After warming
INJ PULSE up Idle 1.8 - 2.5 msec. @ Harness and connector
tnjector
® A/C switch “OFF” ¢ njector
hi e o Mass air flow sensor
INJ PULSE-R * Shift lever 2,000 rpm 1.7 - 2.4 msec. o Intake air system
@ No-load
Idle 15° BTDC & Harness and connector
IGN TIMING ditto ¢ Camshaft position sen-
2,000 rpm More than 25° BTDC sor
IACY-AACH ditt Idle 15 - 40% e Harness and connector
- e 2,000 rpm - ® IACV-AAC valve
e Harness and connector
A/F ALPHA ® Injectors
« Engine: After warming | Maintaining engine 75 - 125% & Mass air flow sensor
up speed at 2,000 rpm e # Heated oxygen sensor
A/F ALPHA-R e Canister purge line
& Intake air system
Engine: Aft in idle the engine & Harness and cannecior
AIR COND RLY | 9ine: Alter warming up, 9 OFF — ON e Air conditioner switch
Air conditioner switch OFF -» ON ) o
e Air conditioner relay
# Ignition switch is turned to ON (Operates for &
seconds)
. . ) ON & Harness and connector
FUEL PUMP RLY | e Engine running and cranking Fuel |
e When engine is stopped (stops in 1.5 seconds) ¢ Fusl pump refay
Except as shown above OFF

EF & EC-61
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Consult (Cont’'d)

MONITOR ITEM

CONDITION

SPECIFICATION

CHECK ITEM WHEN
QUTSIDE SPEC.

VALVE T/M S0L

# Jack up rear wheel
e Engine: After warming
up

e |dle

OFF

e Shift sefect lever to
any position except
“N or P position

& Quickly depress accei-
erator pedal, then
quickly release it

OFF — ON — OFF

# Harness and connector
# Valve timing solenoid
valve

COOLING FAN

e After warming up
engine, idle the
engine.

e A/C switch “OFF"”

Engine coolant tempera-

@ Harness and connector
o Cooling fan relay
e Cooling fan

FICD S/V

e Engine: After warming
up, idle the engine

& Harness and connector
o |ACV-FICD solenoid
valve

EGRC SOL/V

¢ Engine; After warming
up

e A/C switch "OFF"'

e Shift lever “N"’

& No-load

fure is 94°C (201°F) or OFF
less
Engine coolant tempera-
ture is between 95°C LOW
{203°F) and 104°C [219°F)
Engine coolant tempera-
ture is 105°C (221°F) or HIGH
mare
Air conditioner switch ON
and fan switch “ON’’
Ai diti i

ir condi |9ner switch OFF
and fan switch “OFF”
idle ON
2,000 rpm QFF

# Harness and connector
¢ EGRC-solenoid valve

EF & EC-62
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Consult (Cont’'d)
ACTIVE TEST DIAGNOSTIC TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION
TEST

® Engine: Return to the original irouble
conditicn

e Change the amount of fuel injection with the
CONSULT.

If trouble symptom
disappears, see
CHECK ITEM.

e Harness and connector
e Fuel injectors
e Heated oxygen sensors

P
W
[P

IACV-AAC/HV e Engine: After warming up, idle the engine. Engine speed changes
. . e Harness and connector
OPENING e Change the IACV-AAC valve cpening percent |according to the IACV-AAC val
[ ] - valv
TEST with the CONSULT. opening percent. © i
[h
& Engine: Return to the original trouble If trouble svmplom e Harness and connector £
ENG COOLANT condition disappearsys:e » Engine coolant
TEMP TEST ® Change the engine coolant temperature with CHECK ITEM. temperature sensor LG

the CONSULT.

e Fuel injectors

IGN TIMING TEST

® Engine: Return to the original trouble
condition

e Timing light: Set

¢ Retard the ignition timing with the CONSUL.T.

If trouble symptom
disappears, see
CHECK ITEM.

e Adjust initial ignition
timing

e Engine: After warming up, idle the engine.
@ A/C switch "OFF"

# Harness and connector
® Compression

P . .
OWER BALANCE o Shift lever "N E'nglne runs rough or | e Injectors . AT
TEST o . ) dies, e Power transistor
# Cut cff each injector signal one at a time Spark pluds
with the CONSULT. ® opatt plug
# Ignition ceoils 4
@ Ignition switch: ON Cooling fan m H d i
COOLING FAN TEST | Turn the cooling fan "ON' and “OFF" using | °C Stg : oves ¢ Ca”l’_‘c"ssfa" mcot””ec or
. n n r .
CONSULT. p & Cooling fa oto B4,
e Engine: After warming up, idie the engine.
e A/C switch "OFF" Engine speed will H d ' 5
FICD SOL/V TEST | Shift lever "N increase momentarily | ° IAaC:CeFSE:g” f"”",‘zc °’”| AR
o Turn the IACV-FICD solenoid valve “ON” by approx. 200 rpm. | ° -HibD solenoid valve
with the CONSULT. S
T
e Ignition switch: ON (Engine stopped) ’
: AN wqppe | Fuel pump relay
FUEL PUMP e Turn the fuel pump relay "ON'" and “OFF kes th b & Harness and connector
make 1
RLY TEST with the CONSULT and listen to operating sounds coperaling | o Fuel pump relay 27
sound. ’
EGRC SOLENOID laniti tch: ON Each solenoid val
VALVE TEST e [gnition swnf: : § L ach solenoi val ve e Harness and connector :':-.‘IS
# Turn solenoid valve “ON'" and "OFF" with makes an operating 30l d val
v
VALVE TIM SOL the CONSULT and listen to operaling sound. |sound. ® solenoid valve
TEST B
SELF-LEARN CONT | e In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by -
TEST touching "CLEAR" an the screen.
_ Air conditioner switch IR
e Engine: After . g ON
. . and fan switch "ON e Harness and connector
FICD S/V warming up, idle the )
. Air conditioner swiich o |IACV-FICD solencid valve
engine. _ OFF =
and fan switch "OFF"” -
3%
201
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Consult (Cont’d)
FUNCTION TEST DIAGNOSTIC TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM {(REMEDY)
@ Ignition switch: ON
SELF-DIAG {Engine stopped) R
— i
RESULTS ¢ Displays the results of on- Objective system

board diagnostic system.

CLOSED THROTTLE
POSI

(CLOSED THROTTLE
POSITION SWITCH
CIRCUIT)

@ lgnition switch: ON
(Engine stopped)

¢ Closed throttte position
switch circuit is tested
when throttle is opened
and closed fully. (“IDLE
POSITION' is the test item
name for the vehicles in
which idle is selected by
throttle position sensor.)

¢ Harness and connector

e Throttle position sensor
{Closed throttle position
switch)

e Thrattie position sensor
{Closed throttle position
switch) adjustment

@ Throttle linkage

e Verify operation in DATA
MONITOR maode.

THROTTLE POSI
SEN CKT

® lgnition switch: ON
{(Engine stopped)

e Throttie position sensor
circuit is tested when
throitle is opened and
closed fully.

® Harness and connector

e Throttle position sensor

o Throttle position sensor
adjustment

e Throtile linkage

e Verify operation in DATA
MONITOR made.

NEUTRAL POS| SW
CKT

e Ignition switch: ON
(Engine stopped)

e Neutral position swilch
circuit is tested when shift
lever is manipulated.

Throttle valve: opened QFF
Throttle valve: closed ON
R Throttt full
ange (Throtile valve fully More than
opened — Throtlle valve 30V
fully closed) '
OUT OF N/P-RANGE OFF
IN N-RANGE ON

e Harness and connectoer

e Neutral position switch/
Inhibitor swiich

® Linkage -+ Inhibitor switch
adjustment

@ Ignition switch: ON
{Engine stopped}

® Harness and connector
e Fusl pump

FUEL PUMP o Fuel pump circuit is tested | There is pressure pulsation on the fuel
. i e Fuel pump relay

CIRCUIT by checking the pulsation |[feed hose. ) .

. e Fuel filter clogging

in fuel pressure when fuel

A @ Fuel level
tube is pinched.
» !gnition switch: ON

(Engine stopped)
EGRC S0L/V & EGR control S/V circuit is | The solenoid valve makes an operating |e Harness and connector
CIRCUIT tested by checking sound every 3 seconds. s EGRC-solenoid valve

sclenoid valve operating
noise.

VALVE TIMING 5/
CKT

e Ignition switch: ON
{Engine stopped)

o Valve timing 3/V circuit is
tested by checking
solencid valve operating
noise.

The solenoid valve makes an operating

sound every 3 seconds.

® Harness and connector
« Valve timing solenoid
valve

COOLING FAN
CIRCUIT

@ Ignition switch: ON
(Engine stopped)

* Cooling fan circuit is
tested by checking cooling
fan operation

e The cooling fan rotates and stops

every 3 seconds.

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

EF & EC-64
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Consult (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

START SIGNAL
CIRCUIT

# Ignition switch: ON —
START

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

Start signal: OFF — ON

o Harness and connector
e |gnition switch

PW/ST SIGNAL
CIRCUIT

e lgnition switch: ON
(Engine running)

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

Locked position ON

Neutral position OFF

# Harness and connector

& Power steering oif
pressure switch

e Power steering oil pump

VEHICLE SPEED
SEN CKT

& Vehicle speed sensor
circuit is tested when
vehicle is running at a
speed of 10 km/h (8 mph)
or higher.

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

e Harness and connector
® Vehicle speed sensor
e Electric speedometer

IGN TIMING ADJ

e After warming up, idle the
engine.

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

The timing light indicates the same
value on the screen.

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

e Camshaft position sensor
drive mechanism

MIXTURE RATIO
TEST

e Air-fuel ratio feedback
circuit {injection system,
ignition system, vacuum
system, etc.} is tested by
examining the heated
oxygen sensor output at
2,000 rpm under
non-loaded state.

¢ Healed oxygen SEN COUNT: More
than 5 times during 10 seconds (O,
SEN-R COUNT: More than 5 times
during 10 seconds)

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

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

o VACUUM SYS (Intake air
leaks)

» Heated oxygen sensor
circuit

» Healed oxygen sensor
operation

® Fuel pressure high or low

@ Mass air flow sensor

EF & EC-65
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Consult (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM {REMEDY)

POWER BALANCGE

e After warming up, idle the
engine.

@ Injector operation of each
cylinder is stopped one
after ancther. The
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 system is used.)

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

the injector of each cylinder.

e Injector circuit (Injector,
harness or connector)

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

& Compression

@ Valve timing

1ACV-AAC/HYV
SYSTEM

e 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
aopening is at 80% (102 steps) and at

20% {25 steps).

e Harness and connector

o IACV-AAC valve

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

e |AS (Idle adjusting screw)
adjusiment

FICD SYSTEM

e After warming up, idle the
angine.

A/C switch: OFF
Light switch: OFF.

» FICD system is tested by
detecting change in
engine speed when 1ACV-
FICD solencid valve is ON
and OFF.

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

@ Harness and connector
o |ACV-FICD solenoid valve
» Air passage

EF & EC-66
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SEF289H

Red
projection

SEF725H

SEF291H

; Perform ECM in-
\put/output signal
; inspection beforey

WEM,

L 4

P N SEF14sM

SEFO51P

Diagnostic Procedure
CAUTION:

1.

6.

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 baltery voltage is applied to ECM even if
ignition switch is turned off.

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

When connecting or disconnecling pin connectors into or
from ECM, take care not 1o 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/oulput signal
inspection and make sure whether ECM functions properly
or not. (See page EF & EC-211)

After performing this “Diagnostic Procedure”, perform
ECCS on-board diagnostic system and driving test.

EF & EC-67
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Solenoid valve

Harness connector
for solencid valve

SEF150MA

Diagnostic Procedure (Cont'd)

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

damage the ECM power transistor.

EF & EC-68
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SEF142]

SEF144

SEF2B4G

Basic Inspection

BEFORE STARTING

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

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

# Harness connectors for proper con-
nections

® Vacuum hoses for splits, kinks, and
proper connecticns

e Wiring for proper connections,
pinches, and cuts

¥

CONNECT CONSULT TO THE VEHICLE.
Connect "CONSULT" to the data link
connector for CONSULT and select
"ENGINE™ from the menu. {(Refer to
page EF & EC-56.)

b4

DOES ENGINE START?

Y

co T0[F .

Yes

4]
¥

CHECK IGNITION TIMING.
Warm up engine sufficiently and check
ignition timing at idle using timing light.
(Refer to page EF & EC-32)

Ignition timing: 15°+2° BTDC

NG

lOK

(Go to (B) on next page.)

EF & EC-69

Y

Adjust ignition timing by
turning camshatt position
5ensor.

w7
Rl A
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TROUBLE DIAGNOSES

B 1Ay AAC/Y AD) B

SET ENGINE RPM AT THE
SPECIFIED VALUE UNDER
THE FOLLOWING CONDITION

& ENG WARMED UP
ENOUGH
e NO LOAD

[ START B

MEFG71D

3
2\\\\111,’?

" Lt
19,.- 1‘5
:gzn E
o* 6
SEF1461
16} @l THRTL POS SEN ADJ
% % % ADJ MONITOR * % %
THRTL POS SEN 046V
= = = MONITOR = = =
CMPS-RPM (PCS)  80CGrpm
IDLE POSITION ON
SEF624N

lB . COMNECT
A€

SEF148!

Basic Inspection (Cont’d)
®

CHECK IDLE ADJ. SCREW INITIAL SET

RPM.

@ 1. Select “IACV-AAC/V ADJ" in
"WORK SUPPORT" mode.

2. When touching “START",
does engine speed fafl to
870+ 25 rpm (in ‘N position)?

OR

NG

¥

When disconnecting IACV-AAC
valve harness connector, does
engine speed fall to 6704 25 rpm
{in N’ position)?

OK

r

Adjust engine speed by
turning idle adjusting
SCrew.

CHECK THROTTLE POSITION SENSOR

IDLE POSITION.

1. Perform “THRTL POS SEN
ADJ" in "WORK SUPPORT"”
mode.

2. Check that output voltage of
throttle position senscr is
approx. 0.4 10 0.5V. (Throttle
valve fully closes.) and "IDLE

POSITION'' stays '"ON".
OR

NG

Measure output voltage of throt-
tle position sensor using
voltmeter, and check that it is
approx. 0.4 to 0.5V, (Throttle
valve fully closed.}

lOK

{Go to (B) on next page.)

EF & EC-70

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

2. Disconnect throttle

position sensor har-
ness connector for a
few seconds and then
reconnect it.

3. Confirm that "'IDLE

POSITION' stays
"ON",

208



TROUBLE DIAGNOSES

#MONITOR #NOFAL  []
START SIGNAL
IDLE POSITION
AIR COND SIG
NEUTRAL SW

OFF
ON
OFF
CN

RECORD ]

SEF149¢

Basic Inspection (Cont’d)
®

l

CHECK SWITCH INPUT SIGNAL.
Select the following switches in
“DATA MONITOR' mode,
a) Start signal,
b) Idle position,
¢} Air conditioner signal,
d) Neutral position (Parking}
switch, and check the switches’
ON-OFF operatian.
OR

NG

Remove ECM from front floor
panel and check the above
switches' ON-OFF operation
using voltmeter at each ECM

®

SEF1501

(o0]

B seLF Diac RESULTS B[]
FAILLIRE DETECYED  TIME

" NO 5FLF DIAGNQOSTIC
FAILURE INDICATED

FURTHER TESTING MAY
BE REQUIRED **

[ ERASE |[ PRINT |

SEF227L

8]

SEFD51P

terminal.
Switch Condition Voltage (V)
Start sig- IGN ON — IGN 0 — Bat-
nal START |lery voliage
Engine warmed up

ile sufficiently Battery

position Idle position » voltage —
Depress the accel- 4
erator pedal.

A/IC A/C OFF — A/C ON| 7.0-1C.0
signal {Engine runningy | —» 0.5-07
Neutral Shift fever is "'N"
position | or "P” position - | 0 — 8.0 -

{Parking) Except “N'" and 10.0
switch P
oK
8] y

Repair or reptace the
malfunctioning swiich or
its circuit.

READ SELF-DIAGNOSTIC RESULTS.

@ 1. Pertorm “SELF-DIAG

RESULTS" maode.

Yes

2. Read out self-diagnostic

results.

3. Is a failure detected?

OR

@ 1. Set “Self-diagnostic results
mode’’ in Diagnostic Test
Mode II. (Refer to page EF &
EC-52))

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

3. Are the diagnostic trouble

codes being output?

No
¥

INSPECTION END

EF & EC-71

Go to the relevant
inspection procedure.

Gl
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TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in

Diagnostic Test Mode Il

Display How to perform on-board diagnostic system judgement
Detected items | Diagnoslic trou-
ble code No. Mustration Method
% MONITCR +NO FAIL
CMPS«RPM[POS)  720rpm
CMPS«RPM(REF} 720rpm
MAS AIR/FL SE 1.15v
COOLAN TEMP/S 81°C
0. SEN 0.08v
G» SEN-R 0.05V PERFORM DIAGNOSTIC TEST MODE 1 {SELF-
M/R F/C MNT LEAN DIAGNOSTIC RESULTS).
M/R F/C MNT-R  LEAN 1) Start engine.
VHCL SPEED SE Okm/h @ 2) Select "DATA MONITOR™ mode with
= CONSULT.
RECORD | # NO FAIL
Camshaft 11 SEF625N OR
position @ 2} Turn ignition swilch “OFF"' and then
“ON.
I / 3) Paerform on-board diagnostic system
\ ‘(Diagnostic Test Mode 1) with ECM.
™~ -~ Malfunclion indicator lamp displays
diagnostic trouble code No. 55.
— I CHECK —
~ / ~
|\
SEF051P
MONITOR #NOC FAIL
CMPS.RPM(PCS) 720rpm
CMPS-RPM(REF) 720rpitt
MAS AIR/FL SE 115V
COOLAN TEMP/S 81°C
0. SEN 0.cev
O: SEN-R 0.08v PERFORM DIAGNOSTIC TEST MODE Il (SELF-
M/R F/C MNT LEAN DIAGNOSTIC RESULTS).
M/R F/C MNT-R  LEAN 1) Turn ignition switch "ON"" wait for at least &
VHCL SPEED SE Okrn/h seconds and then siart engine.
= 2} Select "DATA MONITOR" mode with
Mass air flow R ECO i SJEFGESN CONSULT.
12 ¥ NO FAIL

sensor circuit

SEFQ51P

GR

2) Perform on-board dlagnostic system
(Diagnostic Test Made 1) with ECM.

Malfunction indicator lamp displays
diagnostic trouble code No. 55.

EF & EC-72
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TROUBLE DIAGNOSES

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

Dispiay How to perform on-board diagnestic system judgement
Detected items | Diagnostic trou-
) ble code No. lustration Method
PERFORM DIAGNOSTIC TEST MODE If (SELF-
DIAGNOSTIC RESULTS).
\ l / 1) Turn ignition switch "ON'" or start engine.
~ ~ 2) Select "SELF-DIAG RESULTS'" mode
Engine coolant —_— with CONSULT.
temperature 13 - C H EC K ¥ NO FAIL OR
sensor circuit -~ ™~ @ 2) Perform on-board diagnostic system
/ ' \ {Diagnostic Test Mode 1) with ECM.
Malifunction indicator lamp displays
diagnostic trouble code No, 55.
SEFD51P
BVEHICLE SPEED SEN CKTR
AFTER TOUCH START,
DRIVE VEHICLE CHECKX OVERALL FUNCTION.
AT 10km/h (6mph) OR 1) Jack up drive wheels.
MORE WITHIN 15sec. 2) Start engine.
3} Perform “VERICLE SPEED SEN CKT" in
"FUNCTION TEST” mode with CON-
SULT.
L OR
NEXT ” START | 2) Siart engine.
3) Read vehicle speed sensor signal in
SEFG78D “DATA MONITOR" made with CON-
SULT.
wMONITOR ¥ NO FAIL D CONSULT value should be the same as
the speedometer indication.
CAR SPEED SEN 20km/h OR
NEUTRAL SW OFF .‘i%" 1) Start engine and warm it up sufficiently.
Vehicle speed AN 2 Sh|ft 10‘ a suitable glear poswtlgn and '
sensor circuit* 14 rpamtam the following test drive condi-
tions for at least 5 seconds.
Driving conditions
{1} Engine speed:
2,200 + 350 rpm
R ECO RD l {2) Intake manifold vacuum:
SEFO9IL —45.3+£4.0 kPa (-340+ 20 mmHg,

SEF051P

13.39%1.18 inHg)
{3) vehicle speed
5 km/h (3 MPH} or more
3) If malifunction indicator lamp comes on
during test drive, perform on-board
diagnostic system [Biagnostic Test
Mode I} with ECM.
Malfunction indicator lamp displays diag-
nastic trouble code No. 55.

* On-board diagnostic system is not performed but this method provides results which are eqgual to the self-diagnostic results.

EF & EC-73
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TROUBLE DIAGNOSES

‘How to Execute On-board Diagnostic System in

Diagnostic Test Mode 1l (Cont’d)

Display How to perform on-board diagnoslic system judgement
Detected items § Diagnostic trou-
'a code No. IHustration Method
#MONITOR < NO FAIL
CMPSRPM(POS) 720rpm
CMPS.RPM{REF) 720rpm
MAS AIR/FL SE 115V
COOLAN TEMP/S 81°C
SEN ‘
82 SENfR 882\\5 PERFORM DIAGNOSTIC TEST MODE Il {SELF-
M/R F/C MNT  LEAN '%";?a':f’::;?n:‘fsuus"
M/R F/C MNT-R  LLEAN oL y )
VHCL SPEED SE Okm/h 2} 2&3:(;tULI?rATA MONITOR mode with
RECORD J % NO FAIL
Ignition signal 21 SEFG26N OR
circuit ‘i.‘%" 2) Turn ignition switch “"OFF"" and then
=) YON'.
I 3) Perform on-board diagnostic system
\ / (Diagnostic Test Mode [1) with ECM.
™~ -~ Malfunction indicator lamp displays
diagnostic frouble code No. 55.
— M CHECK
-~ / ~
SEF051P
PERFORM DIAGNOSTIC TEST MODE Il {SELF-
DIAGNOSTIC RESULTS).
\ I / E 1} Turn ignition switch “ON".
~ ~ 2) Select “SELF-DIAG RESULTS" mode
with CONSULT,
ECM 31 -_— CHECK - 7t NO FAIL on
~ ~

SEF051P

{Diagnostic Test Mode I} with ECM.
Malfunction indicator lamp displays
diagnostic roubie code No. 55.

@ 2) Perform on-board diagnostic system

EF & EC-74
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TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in
Diagnostic Test Mode 1l (Cont’d)

Display How to perform on-board diagnostic system judgement
Detected items | Diagnaostic trou-
ble code No. Hlustration Method
RQOAD TEST
Test condition
Drive vehicle under the following condltions
with a sultable shift position.
{1) Engine speed:
2,550 + 150 rpm
(2) Intake manifold vacuum:
-393+1.3 kPa
{—285 + 10 mmHg. -11.61+0.39 inHg)
Driving mode
A : Test
Vehicle condition
driving 1 second
or more
PERFORM DIAGNOSTIC TEST MODE il (SELF-
DIAGNOSTIC RESULTS).
1) Turn ignition switch "ON".
\dling 2) Perform on-board diagnostic system (Diagnos-
3 tic Test Mode Il with ECM.
Ignitionf| /7| . Make sure that diagnostic trouble code No. 11
switch: &) or 12 is not displayed.
OFF Time 3) Perform test drive under the following condi-
EGR function 32 tions.

Until malfunction indicator lamp goes off.

(1) Start engine and warm it up sufficiently.

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

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

@) Keep engine running for at least 120
seconds.

(8) Shift 1o suitable gear position and drive in
"Test condition” for at least 1 second.

Repeat step (&) at least 11 times.

SEFG8ONA
B)
N |/
~ -~
— N CHECK —
-~ ~
/1N
‘SEF051P

(1) Warm up engine sufficiently.

(2) Use test driving modes indicated in figure
4) If malfunction indicator lamp comes an during

test drive, perform on-board diagnostic system

{Diagnostic Test Mode [} with ECM.

El Malfunction indicator lamp displays diagnos-
tic trouble code No. 55.

EF & EC-75
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TROUBLE DIAGNOSES

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

Display How to perform on-board diagnostic system judgement
Detected items | Diagnostic trou-
ble code Mo. llustration Method
MIXTURE RATIO TEST
ACCELERATE TO 2000 RPM
AND HOLD THEN TQUCH
START
Heated oxygen B0 2000 2200 |
sansor circuit 33 [Id
(Left bank) I NEXT “ START _l CHECK OVERALL FUNCTION.
seFi1sL | 11 Starl engine and warm it up sufficiently.
2) Perform "MIXTURE RATIO TEST" in
S MONITOR wND FAIL I:’ "FUNCTION TEST" mode with CON-
SULT.
CMPS-RPM{POS) 2087rpm CR
M/R F/C MNT LEAN 2] Make sure that "M/R F/C MNT-R'" in
M/R F/C MNT-R  RICH “DATA MONITOR"” mode indicates
"RICH" and “LEAN"" periodicaily more
than 5 times during 10 seconds at 2,000
rpm
OR
@ 2) Make sure that malfunction indicator
I R ECO R D l tamp goes on and off periodically more
than 5 times during 10 seconds at 2,000
SEF388N rpr in on-board diagnostic system
Diagnostic Test Mode Il
Heated oxygen I
sensor circuit 53 \ /
(Right bank)* ~ -
N CHECK —
~ / ~
I N\
SEF051P
PERFORM DIAGNOSTIC TEST MODE 1l {(SELF-
DIAGNOSTIC RESULTS).
1) Start engine.
AN ‘ / ?) Select “SELF-DIAG RESULTS"” mode
~ -~ with CONSULT.
“ NO FAIL
Knock sensor 24 — CHECK —™ OR
circuit "iE'. 2) Turne ignition switch "OFF" and then
~ ~ @ “ON'.
/ ' \ 3) Perform on-board diagnostic system
(Diagnestic Test Mode [1) with ECM.
Malfunction indicator lamp displays
diagnostic trouble code No. 55.
SEFO051P

* On-board diagnostic system is not performed but this melthod provides results which are equal to the self-diagnostic results,

EF & EC-76
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TROUBLE DIAGNOSES

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

Detected items

Display
Diagnostic trou-
ble code No.

How to periorm on-board diagnostic system judgement

Mustration

Method

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

1) Start engine and warm it up sufficiently.

2} Perform test drive more than 15 minutes.

3) Select "SELF-DNAG RESULTS” mode
™~ ~ with GONSULT.
EGR tempera- _ +* NO FAIL
ture sensor cir- 35 —[1CHECK OR
cuit P ~ @ 3} Turn ignition switch "OFF” and then
TONT.
/ ‘ \ 4) Perform on-board diagnostic system
(Diagnostic Test Mode I} with ECM.
Malfunction indicator lamp displays
SEFO51F diagnestic trouble code No, 55.
PERFORM DIAGNOSTIC TEST MODE il {(SELF-
DIAGNOSTIC RESULTS).
1} Jack up drive wheels
2} Start engine.
3] Shift to a suitable gear position (Except P or
\ ' / “N', and run engine at vehicle speed of 5
~ -~ km/h (3 MPH) or higher for at least 10 seconds.
4) Select “SELF-DIAG RESULTS'' mode
Throttle posi?ion 43 -_ CHECK — with CONSLULT.
sensor circuit 7 NO FAIL
~ ~ OR
/ I \ 4) Turn ignition switch "OFF’’ and then
TON".
5) Perform on-board diagnostic system
{Diagnostic Test Mode It) with ECM.
SEFO51P

Malfunction indicator lamp displays
diagnostic trouble code No. 55.

EF & EC-77
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TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in

Diagnostic Test Mode II (Cont'd)

Detected items

Display
Diagnostic trou-
ble code No.

How to perform on-board diagnostic system judgement

Hiustration

Method

Injector leak

45

ROAD TEST

Test conditions
Drive vehicle under the following conditions
with suitable gear position.
(1) Engine speed:
2,250 + 400 rpm
(2) Intake manifold vacuurn:
-46.7 +£13.3 kPa
{~350 2 100 mmHg, ~13.78 £ 3.94 inHg)

‘Ay: More than
13 minutes

@: More than

20 minutes

at idle speed
1 10 seconds

at test condition
1 2 minutes

at idle speed

Driving mode

Test L sy
condition '

Engine
running

Ignition

switch: -

OFF Nl Time
Unti! malfunction indicator lamp goes off.

(1) Start engine and warm it up sufficiently.

@ Turn off ignition switch and keep it off
until malfunction indicater lamp goes off.

(8 Start engine and keep it running for
more than 13 minutes,

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

(& Repeat steps @ through @ for a total
of 3 times.

{6) 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 @. If over 13 minutes,
restart step (6.

(@ Shift to suitable gear position and drive
in “‘Test condition” for at least 10
seconds.

If the following conditions occur during
step (@, return fo step (&)
& Engine races over 4,000 rpm or
hardly accelerates for more than
10 seconds.
® Engine stalls or ignition turns off.

(#) Keep engine at idle speed for more

than 2 minutes.

E SEF562ND
N/
~ ~
— M CHECK —
~ ~

SEF051F

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

2) i malfunction indicator lamp comes on dur-
ing test drive, pertorm on-board diagnostic
system (Diagnostic Test Mode Il) with ECM.

[E] mattunction indicator 1amp displays diag-
nostic trouble code No. 55.

1) Perform test drive as indicated in figure .

EF & EC-78
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TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in
Diagnostic Test Mode 1l (Cont’d)

Display How to perform on-board diagnostic system judgement
Detected items | Diagnostic trou-
ble code No. lustration Method
PERFORM DIAGNOSTIC TEST MODE Il {SELF- @U
DIAGNOSTIC RESULTS).
1) Start engine.
\ ‘ / 2) Select “SELF-HAG RESULTS" mode MA
. - with CONSULT.
7t NO FAIL
- e OR
Injector circuit 51 CHECK
niector eiredt 2) Turn ignition switch “OFF" and then il
~ ~ “ON.
/ ' \ 3) Perferm on-board diagnostic system
(Diagnostic Test Mode 11} with ECM. LG
Mallunction indicator lamp displays
diagnostic trouble code No. 55.
SEF051P
PERFORM DIAGNOSTIC TEST MODE I {SELF-
DIAGNOSTIC RESULTS). ==
N\ l / 1) Start engine. FE
. - 2} Select "SELF-DIAG RESULTS” mode
Signal circuit with CONSULT.
frém A/T control 54 - C H EC K # NQ FAIL oR al
unit to £CM -~ ~ 2) Perform on-board diagnostic system
/ | \ (Diagnostic Test Mode II) with ECM, ED
Malfunction indicator lamp displays
diagnostic trouble code No, 55.
SEFO51P [
Rid
8T
RS
Gl
i
ElL
(DX
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TROUBLE DIAGNOSES

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

BEBEE =5

—— . Imspection |ine
E— Not fnspection |ine

@[]
[Engine room harness)
107~ B I
108m B ——ed
109— BIW
lie— B =To ignition coil
FR: E ) o
g 15 . 1\1% * =
lem6vir Tt (Engine
20 — ﬁontro\)
rm
T | [TET erness
o) |[ = @ @ @)|  rust
45— wea : WB_@ @'WB ‘ FUSIALE
= B — LTHK
gg: E//‘ﬁ Y/E@ @—Y/ = Asnj
s0— B L wa {1®od = 75s = 254 =]
1 > (&) —-—-—R—E@:E:}EI 0 [EWA:D
@ woR
W/R o 100a=] 304 ={]
G | e
Gray! @ 3 & AND FUSE BOX
£ a P
&) @0 e
w
45 4
FAEIN
Engine control D
58] 5 sub-harnegs-1) OFFTACCI ON T ST
5949 49159 i o) o)
k150 | ueD ; e e
e @) @Y @8 e |
(ECCS - = BATTERY
control ENGINE ENGINE [GNITION SWITCH E
modu e} GROUNO GROUND

MEF423G

Harness layout

’*% =]
| <

\

harness
connector

MEF714F
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TROUBLE DIAGNOSES

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

) — P Ry
[_Eon™ Io{ comnecror] % &
45

MEF130E

OISCONMECT

[__Ecn ﬁcunnscmnﬂ E &)

J0i20+50-60-107-10841186

&
MEF1355
|'|'|' DISCONNEGT
& Gy
[2F 1
(V]
KD Ox
MEF433G

D)
A€ © A€

[_ecm__[o comecron]] 15|
16 ] 4
MEF434G

INSPECTION START

Start engine. Yes | Go to "CHECK POWER
Is engine running? | suPPLY-II".
No
v

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

1) Turn ignition switch “ON". "] @ Harness connectors

2) Check voltage between ECM terminal 0,

@) and ground with CONSULT or # Harness continuity
tester. between ECM and igni-
Voltage: Battery voltage tion switch
OK H NG, repair harness or
connectors.
B +

CHECK GROUND CIRCUIT-I. NG | Gheck the following.

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

2) Disconnect ECM harness connector. ,

3) Check harness continuity between ® Harness continuity
ECM terminals 4B, &, &0, €D, between ECM and
CHRED] and engine ground. engine ground
Continuity should exist. if NG, repair harness or

oK connectors.
'

CHECK POWER SUPPLY-II. NGL Check the following.

1) Disconnect ECCS relay. | @ Harness connectors

2) Turn ignition switch "ON". (), (i)

3) Check voltage between terminals ® 7.5A fuse
(1), @ and ground with CONSULT ® Harness continuity
or tester. between ECCS relay
Voltage: Battery voltage and battery

oK e Harness continuity
between ECCS relay
and harness connector
If NG, repair harness or
connectors.
D] L 4
CHECK OUTPUT SIGNAL GIRGUIT. NG 1 Repair harness or con-
1) Turn ignition switch “OFF". | nectors.

2) Check harness confinuity between
ECM terminal 46 and terminal (2.
Continuity should exist.

OK

h 4

Go to “IGNITION SIGNAL {Not self-diag-
nostic item)".

EF & EC-81
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TROUBLE DIAGNOSES

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

CONKECT

@F’H——jc:mmscwrﬂ-

<l

3
o

(&

MEF311C

CONNELT
[~ e[ cowectoR] %

49 £9-108

1@
® @ )

MEF312C

- DISCONNECT I - DISCONNECT

B
[ o CONNECTOH—I 715

CHECK POWER SUPPLY-IIL. NG | check the following.

1) Stop engine. | o Harness continuity

2) Check voltage between ECM terminal between ECM and har-
& and ground with CONSULT or ness connector (F3)
tester. If NG, repair harness or
Voltage: Battery voltage connectors.

OK
Y
CHECK POWER SUPPLY-IV. OK‘ Go to ""CHECK GROUND
1) Turn ignition switch “ON™ and then CIRCUITI,

“OFF".

2) Check voltage between ECM termi-
nals 49, &9, (309)and ground with
CONSULT or tester.

Voltage:
Ignition switch “ON' and
for a few seconds after
turning ignlion switch “OFF”
Battery voltage

Case-1: Battery voltage does not
exist for a few seconds.
Case-2: Battery voliage exists for

more than a few sec-

49 59,109 E !
MEF435G
DlsmNNEﬁT
6
(21 Il
MEF436G

A few seconds after onds.
turning Ignition switch “OFF”’
Approximately 0V
NG
Case-2 | go to “"CHECK
COMPONENT" (ECCS
relay).
Case-1
:
CHECK HARNESS CONTINUITY NG | Repair harness or con-
BETWEEN ECCS RELAY AND ECM. nectors.
1} Disconnect ECM harness connector.
2) Disconnect ECCS relay.
3) Check harness continuity between
ECM terminals @3, 59, and
terminal (7).
Continuity should exist.
OK
:
CHECK VOLTAGE BETWEEN ECCS NG_ Check the following.
RELAY AND GROWUND. e Harness continuity
1) Check voltage between terminal (& between ECCS relay
and ground with CONSULT or tester. and harness connector
Voltage: Battery vollage @

lOK

®

EF & EC-82

It NG, repair harness or
connectors.
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TROUBLE DIAGNOSES

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

[1]

[[_ecn chunscrﬁl%

104205) r 60« 107+ 1080116
—_—

(&

OISCONNECT

MEF316C

T
CHECK COMPONENT NG | Replace ECCS relay.
({ECCS relay).
Refer to “'Electrical Components
Inspection’. (See page EF & EC-222)

OK
o ¥
NG

CHECK GROUND CIRCUIT-I.

1) Turn ignition switch “"OFF",

2) Disconnect ECM harness connector.

3) Check harness continuity between
ECM terminals (0, @ 6 &0, 60,
Qo) (i), and engine ground.

Continuily should exist.

OK

Y

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

Trouhle is not fixed.

A

Check ECM pin terminals for damage
or the connection of ECM harness con-
neclor. Recennect ECM harness con-
neclor and retest.

L

INSPECTION END

EF & EC-83

A4

Check the following.

® Harness connectors
D,

e Harness continuity
between ECM and
engine ground.

If NG, repair harness or

connectors.

2D
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TROUBLE DIAGNOSES

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

ECCS
RELAY
1] CAMSHAFT
E’ PRSI TION
SENSOR

]
1]
4

]

— ¢ Imgspection |ine
— : hot inspection line

- B - Y/B—% @—Y/B
Engine j . @

)

2 control
harness) Al
4lm= G/D = i
Gom LG m— R
b Qe B e e T —— =1 BN
Slm= LsY Y H
Z5— Bow — e |
'_Tﬁ _ _, _ fEngine room harness)
: o FR. e

41051

a | GLEE

[I11]

o ! @ FUSE

1

R PR TR R

YsB

B+wrsr

-w-r

59149 4959 (Engine contral E'IJEHI(BLE
sub-harness- 13 O ¢5a
(Eggs ka7 & & o = 75A j = 258 =]
contral (R B oL JuI U e sead]
modu | e} @ﬁ @g = R O e tooe= | =30a—=]
= = BATTERY
ENGINE ENGINE
ERAUND AROUND FUSIBLE LINK AMD FUSE BOX

MEFA424G

Harness layout

E \g\t/ L
\\\\M/K““Til—’
@ ,)% )l\r\ ul
Front . \ J 7/
setion /At

Camshaft position

sensor harness connector\i
/ \ MEF716F

"')

/
Fuel pressure regulator / ~>Y 7/
T MEF715F

EF & EC-84 222



TROUBLE DIAGNOSES

CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

[V]

rany

pu

MEF317C

B] ISCONNECT
€

% DISCONNECT

[ _ialCONNECTORII

42

2]

(a[blc]d)

IN

Q]

INSPECTION START

4

MEF437G

PERFORM DIAGNOSTIC TEST MODE i OKL Go to "CAMSHAFT POSI- @i
{SELF-DIAGNOSTIC RESULTS). TION SENSOR (Not self-
See page EF & EC-72. diagnostic item)"’, vy
j'\_i‘f:éllﬁ
NG
, EW
CHECK POWER SUPPLY. NG | check the following.
1) Turn ignition switch “OFF"". e Harness continuity 16
2) Disconnect camshaft position sensor between camshafl posi- =
harness connector. tion sensor and ECCS
3) Turn ignition switch "ON". relay
4) Check voltage between terminal & e Harness continuity
and ground with CONSULT or tester. between camshaft posi-
Voltage: Battery voltage tion sensor and ECM [FE
OK If NG, repair harness or
connectors.
AT
r
Loosen and retighten ground screws.
PD
. Y FE
CHECK INPUT SIGNAL CIRCUIT. NG__ Repair harness or con-
1) Turn ignition switch “OFF". "| nectors.
51
2) Disconnect ECM harness connector. RA
3) Check harness continuity between
terminal (8 and ECM terminals &1, -
& (120° signal), terminal (&) and B
ECM terminal @ (1° signal).
Continuity should exist. '3'7
OK
Y in@:&
CHECK COMPONENT NG | Replace camshaft posi- i
{Camshalft position sensar). tion sensor.
Refer to “‘Electrical Components BY
Inspection’’. (See page EF & EC-216.) -
0K )
i
I HA
Disconnect and reconnect harness con-
nectors in the circuit. Then retest. EL
Trouble is not fixed.
¥
: : X
Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.
EF & EC-85 223



TROUBLE DIAGNOSES
CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

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

FINAL CHECK NG | Recheck ECM pin termi-

1) Erase the diagnostic test mode If | nals for damage or the
{Self-diagnostic results) memory. connection of ECM har-
{Refer to EF & EC-54.) ness connector.

2} Perform test drive.
Refer to ""How to Execute On-board
Diagnostic System in Diagnostic Test
Mode " {EF & EGC-72).

3} Perform diagnostic fest mode 1l (Self-
diagnostic results) again.
{Refer to EF & EC-72))

oK

r
INSPECTION END

EF & EC-86 224



TROUBLE DIAGNOSES

Diagnostic Procedure 3

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

Gl

— . Inspection line P2

=2 FLO
[ I E o
? — : Not I'ngpesction line
' =iy
/ EW
E
o
LG
14 16 109— Bow . :_’ '
1o GYsR i Y/B Y-8
:: ik
- (Engine HEm 4
E]] [@ control s @ Engire room
harness) ' ; harness: =
B FE&
26— OR fmSSiTmozemcoroononootoote I
27— W r,_,______,__,‘_________________!
49— B —4
o . S9— 8w — | a
‘A o
5 | 2 l I AT
@ |7 FR. o >
|
L1 ‘¢ -
2 Gray) s 3 [I:[D B
@D EH HE@ @|
=]
FUSIBLE A
= 65
X ([Engine control LINK
sub-harness-13 0= ”“j]
5949 4559 o o o O= 754 I:E 254 =1
— _R_O®ocge ] O soa=)
ECM (D) @g @g = "R e m:}-D:l toA=] soA=0 A
feontrol ENGINE  ENGINE BATTERY
T oy GROUND SRAUND FUSIBLE LINK AND FUSE BOX

MEF425G | BIE

Harness layout

\LAir cleaner housing 3
A - MEF717F

Mass air flow sensor
* harness connector A
e HA
\ |V
- »

MEF714F

Fuel pressure regulator o /
s N MEFT_E

EF & EC-87 225



TROUBLE DIAGNOSES

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

c[dlel}

+

A€ ®

@

¢
[/

MEF318C

DiSCONNEET

E =

€ He

DISCONNECT

{gIRIAETEh |

ECH__o| CONNECTOR]|

27

& L

MEF320C

INSPECTION START

A

item)

PERFORM DIAGNOSTIC TEST MODE i OK_ Go to "MASS AIR FLOW
{SELF-DIAGNOSTIC RESULTS). ") SENSOR {Not self-diag-
See page EF & EC-72. nostic item)”.
NG
r
CHECK POWER SUPPLY. NG | Gheck the following.
1) Turn igniticn switch “OFF"". | @ Harness centinuity
2) Disconnect mass air flow sensor har- between mass air flow
ness connecior. sensor and ECCS relay
3) Turn ignition switch "ON"". ® Harness continuity
4) Check voltage between terminal (B between mass air flow
and ground with CONSULT or tester. sensor and ECM
Voltage: Battery voltage [t NG, repair harness or
oK connectors.
r
Loosen and retighten ground screws,
B A J
GHECK INPUT SIGNAL GIRGUIT. NG | Repair harness or con-
1) Turn ignition switch “"OFF". | nectors.
2} Disconnect ECM harness connector.
3) Check harness continuity between
terminal (8 and ECM terminal &%.
Continuity should exist.
CK
Y
NG

CHECK COMPONENT

{Mass air fiow sensor).

Refer to “Electrical Components
Inspection”. (See page EF & EC-216.)

OK

¥

Disconnect and reconnec! harness con-
nectors in the circuit. Then retest.

Y

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-88

Y

Replace mass air flow
SEensof,

226



TROUBLE DIAGNOSES

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

FINAL CHECK NG_ Recheck ECM pin termi-

1} Erase the diagnaostic test mode |l | nals for damage or the
(Self-diagnostic results) memory. connection of ECM har- 42,
(Refer to EF & EC-54.) ness connector.

2} Perform test drive.

Refer to “How to Execute On-board S

Diagnostic System in Diagnostic Test
Mode II'" (EF & EC-72).

3) Perform diagnostic test mode Il {Self-
diagnostic resufts) again.
{Refer to EF & EC-72)

OK

¥
INSPECTION END

EF & EC-89 227



TROUBLE DIAGNOSES

Diagnostic Procedure 4

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

EOm YrG
X0—0R/L

ECM
(ECCS

control

module)

—— R
(Engine control
harness)

Y/ :Ez
|(En me control
sug—har‘ness—z‘)

ﬂ ENGINE
COOLANT
TEMPERATURE
SENSOR

QoRsL

SMJ
Refer to last page
(Foldout page’. ]

—_—0OR/L ——Hi —— 0R~L
Main 421

— : Inspection |ine
—  Not inspection line

harness’ @ EH)

ady
s J i L ==

35) 35
OR/_.—3%

86

—J
=1

e

MEF707F

Harness layoul

\

MEF714F

s

O J\/ 'Air/ducl\</

g Engine coolant temperature
sensor harness connector
Front/ st

MEF718F

EF & EC-90
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TROUBLE DIAGNOSES

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

DISCONNECT

b 24 €

{(Malfunction indicator lamp item)

INSPECTION START

y

vy

(SELF-DIAGNOSTIC RESULTS).
See page EF & EC-73.

PERFORM DIAGNOSTIC TEST MODE I

OK INSPECTION END

Y

e

ik
& =

| =

MEF321C L 4
CHECK POWER SUPPLY. NG

=3

Check the following.

A4

DISCONNECT

€

1) Turn ignition switch “OFF".

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

3} Turn ignition switch “"ON'".

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

¢ Harness connectors
GD}

® Harness continuity
between ECM and
engine coolant temper-
ature sensor

I NG, repair harness or

connectors.

LC

oK ET
E ) 4
= i
mEFazac| | CHECK GROUND CIRCGUIT. »| Check the following. AT
1) Turn ignition switch "OFF". e Harness connectors
2) Check harness continuity between (Fig), _
terminal and engine ground. e Harness connectors =
Continuity should exisl. (F), (WD)
e Harness connectors
OK D, =5

e Harness continuity
between ECM and
engine coolant temper-
alure sensor P RA

® Harness continuity
between A/T control
unit and engine coolant BR
temperature sensor

It NG, repair harness or

connectors. gT
y
CHECK COMPONENT NG} Replace engine coolant nE
(Engine coolant temperature sensor). temperature sensor. e
Refer to “Electrical Components
Inspection”. (See page EF & EC-216.)
BT
CK
¥
Disconnect and reconnect harness con- (A
nectors in the circuit. Then retest.
Trouble is not fixed. ,
I EL
Check ECM pin terminals for damage
or the connection of ECM harness con- ;
nector. Reconnect ECM harness con- DA
nector and retest.
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TROUBLE DIAGNOSES

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

kewek (Malfunction indicator lamp item) .
Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK NG | Recheck ECM pin termi-

1) Erase the diagnostic test mode Il | nais for damage or the
{Self-diagnostic results) memory. connection of ECM har-
(Refer to EF & EC-54.) ness connector.

2} Perform test drive.
Refer to ‘How to Execute On-beoard
Diagnostic System in Diagnostic Test
Mode I {EF & EC-73).

3} Perform diagnostic test mode 1l {Self-
diagnostic results) again.
(Refer to EF & EC-73))

OK

¥
INSPECTION END
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TROUBLE DIAGNOSES

item)

Diagnostic Procedure 5
VEHICLE SPEED SENSOR (Diagnostic trouble code No. 14) }@( (Malfunction indicator lamp

(o

53—B/Y
53

|
:
|

e @

{ECCS
control
modu b e)

>

COMBINATEON METER

a3 SFEED L
18 OMETER oL
—o16

] [EERT

e || B E
- _l":t
A
S HEC
[Refer o #HYBRID ELECTRIC
C:) CONTROL UNIT (HECY # 1n EL
section. ] B
| IGNITION SWITCH
ON or START
P—— SMJ
Main [Refer to last page
harness: (Foldout pagey .1
B/0R ——- A& —{—BRAB BR/B
YAL —4— AS —— YrL YL
. (Bady
harness
& ®
g P
BOOY
GROUND

: [ngpection line
— : MNot imspection line

YEHICLE

SPEED
SENSOR

MEF426G

Harness layout

{ Glove box

Sy
* (=)
18 18|
1 C
MEF714F

Combination meter
harness connector

MEF279C

EF & EC-93

A

EM

LG

A

ElL

1T
E!'l‘z’/\\

231



TROUBLE DIAGNOSES

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

-

DISCONNECT

DISCOMMECT

€ A€

[C_€ch_jo{ connEcTor]|

(&

53

Eaﬂ
Iﬂll B

J

MEF323C

INSPECTION START

) 4

item)

CHECK INPUT SIGNAL CIRCUIT.

1} Turn ignition switch “OFF",

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

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

PERFORM DIAGNOSTIC TEST MODE il [ 2K, | INsPEGTION END
(SELF-DIAGNOSTIC RESULTS).
See page EF & EC-73.
NG
4
CHECK SPEEDOMETER FUNCTION. NG.; Check vehicle speed
Make sure that speedometer functions sensor and its circuit.
properly. {Refer to '"Vehicle Speed
Sensor Signal Check” of
0K "METER AND GAUGES"
in EL section.)
4
NG

A

Check the following.

e Harness connectors
@,

e Harness continuity
between ECM and
combination meter

If NG, repair harness or

connectors.

OK

k4

Disconnect and reconnect harness
connectors in the circuit. Then retest.

h 4

Trouble is not fixed,

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

" Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

A 4

1) Erase the diagnostic test mode i
{Seli-diagnostic results) memory.
(Refer to EF & EC-54.)

2) Perform test drive.

Refer to “How to Execute On-board
Diagnostic System in Diagnostic Test
Mode 11" (EF & EC-73).

3) Check overall function again.

NG

hd

OK

Y

INSPECTION END

EF & EC-94

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness cennector.
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TROUBLE DIAGNOSES

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

ECCS
RELAY il
RES1STOR == (Fa) —— : Inspection line
— W/E—@ @—er — : Not inspection |ine
:Eggs EONRECTOR ma—g @—wa Sl
controf o
modul e) (i) (i) Engine room harness)
@o ik .@Eﬁ
- oy
o o7 ¥ oole Bl
o 13-4 n orEE
FR 2
y— : hal A
Z==LG~
- W (En -ne o = - 4 i
i BB ﬁogt’:r‘ol) 2 3 s ﬂ_‘@
13— §v arness
tlé 16—G1/R iE E%rl@.l Q Q E10 @ FusE
13 N s La
S . >N
2 e fyams
16 OFFTACCI 0N | 5T 0= ‘“j:‘
: o |lggllm e e e
2 [e] | L — R {1®oxe 1 r1 = 308 =
WoR
@ m 3 Q —% = w:a3[@ 190a=] = s0a={] =
N - BATTERY s
> =2 gy IGNITION SWITCH FUSIBLE LINK
m L AND FUSE BOX
{Engine control sub-harress-1)

| @ —e—

D

ENGINE ]

[+ -, Ed =r - > > - >
m.J ' gl 1 Lo > o & <4
§ FaE@NYE NALNA N Sam A m @ Nam Ahm e GROUND
o o 4 4 [Ty 0 o o €T 3
9 ae SR el 3 £ = &

" - =3
(EEZER D a. & % a. )

No 1 % Ne. 2 No. 3 No-. z.g No. SE Ne. 65 [F A

IGNITION COIL.

POWER TRANSISTOR UNLIT

MEF427G

7%
=]

@

(X
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TROUBLE DIAGNOSES

IGNITION SIGNAL (Diagnostic trouble code No. 21)

Harness layout

_ T \
Glove box
—— &
c: ECCS relay
e |
9 : |
harness _ 7
connector ? H \
MEF714F -~ \\\ MEF4326

Frant §
/ J %

o . L
Ignition
/% harness connectoi Fuel dumper— ‘ /
Front //\ e //
~ MEF718F) } MEF721F

-7 (Brown) 1

/% ﬁ) h
Engine control harness connector
‘ N
N

-

Fuel N -
@ uel dumper R Engine control harness
R connector@ -

7 (Gray) -

MEF726F

EF & EC-96




TROUBLE DIAGNOSES

IGNITION SIGNAL (Diagnostic trouble code No. 21)

1 s DISCONKELT
@l datare L4 €)
&)
B MEF324C
= B activetesT B [

% % % POWER BALANCE * * %
wmmz=z=== MONITOR =x======
CMPS'RPM (POS) 745rpm
MAS AIR/FL SE 1,13V
IACV-AACN 15%

b
BER(213][4] +esr
[51(6 (7 (8 ]| sm~
MEF555G
BISCONNECT & DISCONNECT
A€ & [A4E
[ eom__lofcomecion] -t
243211242413
[Q]
(Q]
\ v
Q]
v
\ B
MEF326C

INSPECTION START

r

PERFORM DIAGNOSTIC TEST MODE I OK; Go to "IGNITION SIGNAL o
(SELF-DIAGNOSTIC RESULTS). {Not self-diagnostic Gl
See page EF & EC-74. item)"”.
NG MA
¥
Turn ignition switch to “START"". No »| CHECK GROUND CIR- .
Is any cylinder ignited? CUIT. ElW
1) Turn igniticn switch
YeS IIOFFII-
2) Disconnect power tran- LG
= @ sistor unit harness
connector.
B v 3) Check harness conti-
nuity between terminal
SEARCH FOR MALFUNCTION- (M and engine ground.
ING CIRCUIT. Continulty should
1} Perfarm ""POWER BALANCE" exist EE
in “ACTIVE TEST mode with i NG, repair harness or
CONSULT. connectors
2) Search for circuit which does ' 5
not preduce a momentary AT
engine speed drop. OK
ED
o ¥
5
CHECK OUTPUT SIGNAL CIRGUIT. NG= Check the following. A
1) Turn ignition switch “OFF". ® Harness connectors
2} Disconnect ECM harness connector (F),
and power transistor unit harness o Harness continuity B
connector. between ECM and e
3) Check harness continuity between power transistor unit
ECM terminal (1) and terminal (@), It NG, repair harness or S
ECM terminal (& and terminal (1), connectors. BR
ECM terminal (3@ and terminal @,
ECM terminal {0 and terminal (&),
ECM terminal @2 and terminal (), &T
ECM terminal 3 and terminal @).
Continuity should exist.
oK St
¥
CHECK COMPONENT NG, Replace power transistor
{Power transistor unit). unit. 3T
Refer to “'Electrical Components
Inspection”. (See page EF & EC-217))
oK HA
r
Disconnect and reconnect harness con-
necters in the circuit. Then retest. L
Trouble is not fixed.
r
W
Check ECM pin terminals for damage DX
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.
EF & EC-97 235



TROUBLE DIAGNOSES
IGNITION SIGNAL (Diagnostic trouble code No. 21)

Perform FINAL CHECK by the foliowing procedure after repair
is completed,

FINAL CHECK NG | Recheck ECM pin termi-

1) Erase the diagnostic test mode |l "| nals for damage or the
(Self-diagnostic results) memory, connection of ECM har-
{Refer to EF & EC-54.} ness connector.

2) Perform test drive.
Refer to ““How to Execute On-board
Diagnostic System in Diagnostic Test
Mode II"* (EF & EC-74).

3) Perform diagnostic test mode i (Self-
diagnostic results) again.
{Refer to EF & EC-74.)

OK

y
INSPECTION END

EF & EC-98 236



TROUBLE DIAGNOSES

Diagnostic Procedure 7

ECM (ECCS CONTROL MODULE) (Diagnostic trouble
code No. 31)@ (Malfunction indicator lamp item)

INSPECTION START &
Y WA

1) Turn ignition switch "ON'"
2) Erase the diagnostic test mode I

{Self-diagnostic results) memaory. E]

(Refer to EF & EC-54.)
3) Perform diagnostic test mode Il (Self- -
LG

diagnostic results).
{Refer to EF & EC-74.)

Y
Does ECM display diagnostic trouble YesL Replace ECM.
code No. 31 again?

L
i)
ol

No

fF

AT

4
INSPECTION END

==

=4

M
RA

gl

o
i

&
==

el
Lo

3
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TROUBLE DIAGNOSES

Diagnostic Procedure 8

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

L02—RsB

EGRC-
SOLENOID
VALVE

module)

{Emrgine control harnese)

— : Ingpection line
— : Not inspection !ine

Harness layout

Main
harnesa)

-
5 HEC
Refer

CONTROL UNIT (HEC) # I
EL section. :

to #HYBRIUD ELECTRIC

EGNITION SWITCH
ONM or START

MEF458G

»
I ]

L Power steering

\ fluid reserveir
NN
\
VN T ¥
harness EGRC-sclenaid valve
connector - \\ harness connector
] S —
( e N >
MEF714F] A \ MEF722F

EF & EC-100
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TROUBLE DIAGNOSES

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

5/

Al

Vacuum hose connecled

to EGR valve
MEF32rC
8]
o i% CONNECT
ECM CONNECTAR
[ M |94 & >
78Ny
=
V]
B
oy A
P
MEF328C

—
R Improper connection

T
Split

Clogging

SEF109L

e S 6
"%NSCU%" 102
| |

&

MEF329C

INSPECTION START

r

€
PERFORM DIAGNOSTIC TEST MODE |l OK_‘ Go to EGR CONTROL =
{SELF-DIAGNOSTIC RESULTS). (Not self-diagnostic item).
See page EF & EC-75. Refer to EF & EC-133. P&
NG
Eli
Y
CHECK VACUUM SOURCE TO EGR OK | CHECK COMPONENT
VALVE. "] (EGR valve). e
1} Start engine and warm it up suifi- Refer to "Electrical Com-
ciently. ponents Inspection’’.
2) Keep engine speed at about 2,000 {See page EF & EC-218))
r;?m. NG
3) Disconnect vacuum hose to EGR e
valve. o5
4} Make sure that vacuum exists. Y
Vacuum should exist. Replace EGR valve. BT
NG
B 2D
CHECK CONTROL FUNCTICN. OK | CHECK VACUUM HOSE.
1) Check voltage between ECM terminal "] Check vacuum hose for =4
and ground under the following clogging, cracks and
conditions with CONSULT or tester. proper connection.
Voltage: [ 2,
At idle
Approximately OV
ke
Engine speed is 2,000 rpm. 159 7
Battery voitage
NG ST
m r
ma
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con- i
1) Stop engine. nectors between ECM
2) Disconnect ECM harness connector. and EGRC-solenoid BT
3) Disconnect EGRC-sclencid valve har- valve.
ness connector.
4) Check harness continuity between H&
ECM terminal and ground, ter-
minal (@ and ground.
Continuity should not exist. =L
lOK
@ (Y
239
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TROUBLE DIAGNOSES

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

W =GRC Souv ARcuiT Il

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

NEXT NO H YES i

®

|

MEF330C

B ACTIVE TESTH

EGRC SOLAY ON
= = = MONITOR = = =
CMPS«RPM(POS) Orpm

ON/OFF

CHECK COMPONENT
(EGRC-solenoid vaive).

1) Reconnect ECM harness con-
nector and EGRC-solenoid
valve harness connector.

2} Turn ignition switch “"ON"".
3) Perform “EGRC SOLsvV
CIRCUIT” in “FUNCTION
TEST"” mode with CONSULT.
OR

NG

3) Turn EGRC-solengid valve
“ON" and "OFF" in "ACTIVE
TEST” mode with CONSULT
and check operating sound.

OR

LT

Reter to "Electrical Companents
Inspection”.
(See page EF & EC-218))

&

SEF372N

oK

y

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

Trouble is not fixed.

¥

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

r

Check resistance of EGR temperature
sensor. {See page EF & EC-219))

Perform FINAL CHECK by the following procedure after repair

is completed.

Replace EGRGC-solenoid
valve.

FINAL CHECK

1) Erase the diagnostic test mode |l
(Self-diagnostic results}) memory.
{Refer to EF & EC-54.)

2) Perform test drive.
Refer to "How to Execute On-board
Diagnostic System in Diagnostic Test
Made I (EF & EC-75).

3) Perform diagnostic test mode Il (Self-
diagnostic resulis) again.
(Refer to EF & EG-75)

NG

[
»

DK

Y

INSPECTION END

EF & EC-102

Recheck ECM pin terrmi-
nals for damage ar the

connection of ECM har-
ness conneclor.
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TROUBLE DIAGNOSES

Diagnostic Procedure 9

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

Gl
HEATED HEATED
OXYGEN DXYGEN
SENSQR SENSOR
RH LH

BrY
G Y

[cPad

L15—BAY T ...__I: I.'

Main

8
AT TN “'

119
il
5

i
ih
Engline harness)

i
[*] fe] i i contral
se— w — || harness) i
________ ? ! FE
______________________ : p HEC
55— W g = [Refer to ~HYBRID ELECTRIC
I D) CONTROL UNIT (HEC} « Tn
| EL_section.]
! | AT
29 29 | IGNITION SWITCH| ,
®@ I ON or START |
Gray) e,
@D -
5 @
. =g
Engine control g
sub-harness-1) — . Inspection line
-] ) — : Not Inspecticon line
n (D) g g .
el 3 @ RA
foau & ENGINE ENGTNE

GROUND GROUND

MEF459G | SR

RS

BT
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TROUBLE DIAGNOSES

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

Harness layout

MEF714F

L)
lLeft bank heated
oxygen sensor

harness connector
~N 15

MEF 284G

=
ATt | &

ST N

=
Fuel pressure reguiator A /

MEF715F

Right bank heated -
oxygen sensor

MEF723F

P el

— [
- Left bank heated oxygen

MEFT724F|

EF & EC-104
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TROUBLE DIAGNOSES
HEATED OXYGEN SENSOR LH (Diagnostic trouble code No. 33) HEATED OXYGEN SENSOR

Eg Ui  sconeer RH (Diagnostic trouble code No. 53) @ (Malfunction
M€ A€ | indicatortampitem)
— — .
I Ecng ‘ﬂcowscrﬂ Gleto INSPECTION START
Gl
r
- CHECK OVERALL FUNCTION. OK | INSPECTION END
@[ﬁ\ See page EF & EC-76. MA
NG
@ : Right bank ¥ -
% : Left bank MEF461C| | | gosen and retighten ground screws. EM
#MONITOR #NO FAIL
CMPS:RPM{POS}  2062rpm I .G
CMPS-RPM{REF 2091 \
e e IRy 2 CHECK INPUT SIGNAL GIRCUIT. NG | Repair harness or con-
COOLANT TEMP/S  85°C 1) Turn ignition switch “OFF"". nectors.
02 SEN 0.32v 2) Disconnect heated oxygen sensor
02 SEN-R 022y harness connector and ECM harness
M/R F/C MNT LEAN
M/R F/C MNT-R  LEAN connector. EE
VHCL SPEED SE Okm/h 3) Check harness continuity between
ECM terminals s and terminal
[ RECORD Jm__| ®. 8
= ®. AT
SEF388N Continuity should exist. :
NG data 0K data OK
a2 SEN 0 B 07 SEN Bk Y P@
) L:'.V 22788 AR Rt =07 &) NG
3 At e = 128 CHECK VOLTAGE. »| Replace heated oxygen
{ L 1) Reconnect heated oxygen sensor Sensor.
} ’ harness connector and ECM harness 24
! connectar.
2) Start engine and warm it up suffi-
ciently. B
R _ E] 3) Select "DATA MONITQR"”
e mode with CONSULT.
T S E 4) Touch "RECORD" on CON- se
L SULT with engine speed held
S— e at approximately 2,000 rpm.
ee T B PR - 5) Check 'O, SEN (-R)" voltage. &7
I ] w08 @ Approx. 0.3V (No voltage
s b e i fluctuati NG
ae wm 0w T uctuations) ...
PR et B A 4 (2} Other than {1) above ... OK RS
ey ez k] coman a2 ngz OR
—_GRAPII GHAPH
—saall — [#] 3) Check voltage between ECM
TR terminals €9, 68 and ground, BT
aene fgé‘ g':“?“ with engine speed held at '
we s owie approximately 2,000 rpm.
g m e (1 Approx. 0.3 V (No voltage 1
== oo fluctuations) ... NG i
T sERATIN (2) Other than (i) above ...
OK
D EL
@ CONNECT OK
H.S. 3 h 4
o '—ﬂ'_TONNECTOR 2\0""":‘,: Disconnect and reconnect harness con- {0y
| A l| 1< \ '1‘;5 nectors in the circuit. Then retest.
20 &5 - -
1 ] . -
Trouble is not fixed.
@ V ¥
@ O Check ECM pin terminals for damage
i or the connection of ECM harness con-
&: < nector. Reconnect ECM harness con-
- nector and retest.
MEF334C

EF & EC-105 243



TROUBLE DIAGNOSES

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

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

r

1) Erase the diagnostic test mode 1l
(Self-diagnostic results) memory.
(Refer to EF & EC-54.)

2) Perform test drive.

Refer to “"How to Execute On-board
Diagnostic System in Diagnostic Test
Meode 1I'" (EF & EC-78).

3) Check overall function again.

NG

Y

oK

r

INSPECTION END

EF & EC-106

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.

244



TROUBLE DIAGNOSES

Diagnostic Procedure 10

KNOCK SENSOR (Diagnostic trouble code No. 34)

2

O P e M PR T
O HTHHH AR EHE T

ECM
(ECCS
contro!
modu | e}

=7 B

23— W

— : Inspection |ine
— : NoT Ingpection |lins

1Gray}
E) D

@

{Engine control
sub-harness-1}

@8 @

ENGI NE ENGINE
GROUND GROLUNG

__________________________________________________________________________________________________

E E(E;E;\ess) PD}
4
B & £

KNOCK
SENSOR  werapiF

Harness layout

e

harness
connector

sub-harness
connector

f_ﬁ/ // Intake ma@\:iii\;x
{ noc sensor\

|/
MEF725F

Fuel pressure regutator (“7//
TR N

e

MEF715F

EF & EC-107
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TROUBLE DIAGNOSES

KNOCK SENSOR (Diagnostic trouble code No. 34)

OISCONNECT

&

ﬁcnnnscmg}
{__Ecx lzl_ Rl|

DISCONNECT

€
&

MEF335C
DISCONNECT DISCONNECT
=H 128
18 15
acy
&
MEF336C

INSPECTION START

Y

(SELF-DIAGNOSTIC RESULTS).
See page EF & EC-76.

PERFORM DIAGNOSTIC TEST MODE i

OK

NG

Y

Loosen and retighten ground screws.

INSPECTION END

CHECK INPUT SIGNAL CIRCUIT-1.

1) Turn ignition switch “OFF’".

2) Disconnect ECM harness connector
and knock sensor sub-harness con-
naector.

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

NG

OK

E
r

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT-II.

1} Disconnect knock sensor harness
connector.

2) Check harness continuity between
terminals @ and (£.
Continuity should exist.

NG

OK

r

Repair harness or con-
nectors.

CHECK COMPONENT

{Knock sensor).

Refer to ""Electrical Components
Inspection™. (See page &F & EC-221))

NG

¥

oK

Y

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

y

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-108

Replace knock sensor.
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TROUBLE DIAGNOSES
KNOCK SENSOR (Diagnostic trouble code No. 34)

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

FINAL CHECK NG | Recheck ECM pin termi- ar
1} Erase the diagnostic test mode |l | nals-tor damage or the v
(Self-diagnostic results) memory. cannection of ECM har-
(Refer to EF & EC-54.) ness connector. Mg

2) Perform test drive.
Refer to “"How to Execute On-board
Diagnostic System in Diagnostic Test EM
Mode [I"" (EF & EC-76).

3} Perform diagnostic test mode 1) {Self-
diagnostic results) again, LG
{Refer to EF & EC-76.}

OK EF &
EC

Y

INSPECTIGN END

FE

EF & EC-109 241



TROUBLE DIAGNOSES

Diagnostic Procedure 11

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35) @ (Malfunction indicator

lamp item)

SO—OR/L
ER L

i
;
-
§

madul el

EC
TEMPERATURE
S5EN

Engline control
harmness)

OR/L

: Ingpection |irme
: Mot tnspection |ine

SHMJ
[Refer to \EQt pags
(Foldout pa

DR/AL —=HI1G ——QR-L

) &

Main
harness)

(Body
harrness
LH)

Harness layout

harness
connector

MEF714F

EGR temperature sensor
harness connector

H/

Intake mamfold cover

ST P

MEF726F

EF & EC-110

3

OjRaa AR o] ey aaaa e

AST
CONTROL
UNIT

MEF7T08F
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TROUBLE DIAGNOSES

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35)@ (Malfunction indicator

DISCONNECT |amp ltem)
@en E@@) INSPECTION START
y
PERFORM DIAGNOSTIC TEST MODE I OK& INSPECTION END
IS {SELF-DIAGNOSTIC RESULTS). "
See page EF & EC-77.
o VG
= y
MEFSS7Cl| CHECK POWER SUPPLY. NG; Repair harness or con-
E 1) Turn ignition switch "OFF". | nectors.
___ DISCONNECT 2) Disconnect EGR temperature sensor
@len Gé) harness connector.
o 3) Turn ignition switch "ON".
4) Check voltage between terminal (&)
and ground with CONSULT or tester.
. o Voltage: Approximately 5V
OK
B ¥
- werassc| | CHECK GROUND CIRCUIT. NG} Check the following.
1} Turn ignition switch “OFF". & Harness connectors
2) Check harness continuity between (Fen),
terminal (@ and engine ground. ¢ Harness connectors
Continuity should exist. (m2),
oK e Harness continuity
between EGR tempera-
ture sensor and ECM
e Harness continuity
between EGR tempera-
ture sensor and A/T
control unit
If NG, repair harness or
connectors.
Y
NG

CHECK COMPONENT

(EGR temperature sensor).

Refer to "'Electrical Components
Inspection”. (See page EF & EC-219.}

¥

OK

A 4

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

Trouble is not fixed,

k.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-111

Replace EGR tempera-
ture sensor.

537

249



TROUBLE DIAGNOSES

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35)

lamp item)

Perform FINAL CHECK by the following procedure after repair

is completed.

@ {Malfunction indicator

FINAL CHECK

1) Erase the diagnostic test mode |
{Self-diagnostic results) memary.
(Refer to EF & EC-54.)

2} Start engine and warm it up suffi-
ciently.

3) Perform test drive more than 15 min-
utes.
Refer fo “How to Execute On-board
Diagnostic System in Diagnostic Test
Mode Il (EF & EC-77}.

4) Perform diagnostic test mode |l (Seli-
diagnostic results) again.
(Refer lo EF & EC-77.)

NG

P
L

OK

y

INSPECTION END

EF & EC-112

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.
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TROUBLE DIAGNOSES

Diagnostic Procedure 12

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

Gl
THROTTLE
POSITICN
SENSOR

— : I[nzpection lines
— : Not inspcction |ine

B

Fjse=ces

11T

SMd
[Refer to last page
(Foldout pager.)

Elssannsasanaas:
D
= &

_____ ORAL QAR L —————————————=0RL = H1 (| e O | e )R /| == 35
== Hain (Body
harnessy harness
_ &) ® 10
(Engine .
38 control Mhitel

harness] @T

7l et |

T

o

il
Grayd
B
4& o
= asT =)
DONTROL e
Engine control UNIT
L sub-harness-1)
ECM
(ECCS | o @ o
contro i &
modu e (na)g @§ i
ENGINE ENGINE
GROUND GROUNDG o
MEF700F | BRIl
Harness layout o
8T
o T e
| ?l\ 7 .
7L Left side intake RS
manifold collector : e
L
‘-\k L) N S
N
o & .
BT

harness
connector
!

/ = ! L
/ / \\\ //// = 1
] /\Front /@ L Throttle position sensor [H:8
/ \\ L% / harness connector o
/ R o]
: AN B
VMEFT714F ! Y \ \ /f b — 7 MEF728F

4

Engine ground S
A ')* ’ L Pi"“]u?‘?
o oy

i -.-,';' S
| T2 1\“)
Front, | @
Fuel pressure regulator o,
ST W ’ MEF715F
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TROUBLE DIAGNOSES

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

DISCONNECT
— E8)

(alblc) | MES

G_)(‘\

=

o
oy

SEF129L

o

HE &
| @

SEF130L

DMSGONNECT DISCONNECT

V.

T eon _ploomeetor]  ofeley
38

&

MEF462C

INSPECTION START

Y

lamp item)

PERFORM DIAGNOSTIC TEST MODE i OK.} INSPECTION END

(SELF-DIAGNOSTIC RESULTS]}.

See page EF & EC-77.

NG
,

CHECK POWER SUPPLY. NG__ Repair harness or con-

1} Turn ignition switch "OFF". nectors.

2) Disconnect throttle position sensor
harness conneclor.

3) Turn ignition switch ""ON™".

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

Voltage: Approximately 5V
| OK
B
NG .

CHECK GROUND CIRCUIT. »| Check the following.

1) Turn ignition switch “"OFF". e Harness connectors

2) Loosen and retighten ground screws. GD)

3} Check harness coniinuity between e Harness connectors
terminal (@ and engine ground. {(mz),
Continuity should exist. & Harness continuity

between ECM and
OK threttle position sensor

e Harness continuity
bhetween A/T control
unit and throttle posi-
tion sensor

If NG, repair harness or

connectors.

1

CHECK INPUT SIGNAL CIRCUIT. NG!_ Repair harness or con-

1} Disconnect ECM harness connector. nectors.

2) Check harness continuity between
ECM terminal and terminal @).

Continuity should exist.
OK
A 4
NG

CHECK COMPONENT

{Throttle position senscr}.

Refer to "'Electrical Components
inspection”. {(See page EF & EC-219))

CK

r

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

Trouble is not fixed.

h 4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-114

Replace throttle position
sensor.
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TROUBLE DIAGNOSES

THROTTLE POSITION SENSOR {Diagnostic trouble code No. 43) @c (Malfunction indicator
lamp item)
Perform FINAL CHECK by the folfowing procedure after repair
is completed.

FINAL GHECK NG | Recheck ECM pin termi- Gl

1) Erase the diagnostic test mode i1 1 nals for damage or the
{Self-diagnostic results) memory. connection of ECM har- AR
{Refer to EF & EC-54)) ness connectar.

2) Perform test drive. -
Refer to '‘How to Execute On-board EM

Diagnostic System in Diagnostic Test
Mode 11" (EF & EC-77).

3) Perform diagnostic test mode 1l (Self- K€
diagnostic results) again.
(Refer to EF & EG-77.)

OK

Y

INSPECTION END

=T
I E

i)

i
I

LT
ki

)4

EF & EC-115 253



TROUBLE DIAGNOSES

B S m [ Diagnostic Procedure 13
SELF-LEARN 100% INJECTOR LEAK (Diagnostic trouble code No. 45)
CONTRCL R100% @ (Malfunction indicator lamp item)
=== MONITOR == =
CMPS+RPM({POS) 780rpm
COOLANT TEMP/S  179°F INSPECTION START
C: SEN 0.90v
Q: SEN-R [ 004V y
CLE“AR Clear the sgif-learnlng datg .
[ —ISEFSZ?N 1) Sltart engine and warm it up suffi-
ciently.
2) Select “SELF-LEARN CONT"
in "AGTIVE TEST" mode with
CONSULT.
3 a 3) Clear the self-learning control
20 coefficient by touching
DISCOMNECT -~ o« ./ “CLEAR'".
P T 1a \ OR
- 2) Disconnect mass air flow sen-
o- @ sor connector, and restart and
B s run engine for at least 30 sec-
@ ﬂd onds at 2,000 rpm.
Mass air flow sensor 3) Stop engine and reconnect
mass air flow sensar connec-
MEF463C tor.

4) Make sure diagnostic frouble
code No. 12 is displayed in
Diagnostic Test Mode il.

5) Erase the diagnostic test
mode |l {Self-diagnostic
results) memory. Make sure
diagnostic trouble code No. 55
is displayed in Diagnostic
Test Mode 1.

h 4

PERFORM DIAGNQOSTIC TEST MODE i
(SELF-DIAGNOSTIC RESULTS).
See page EF & EC-78.

OK

NG

r

Remove injector assembly.

{See page EF & EC-224))

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

h 4

INSPECTION END

Drips

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

>

Replace the injectors
from which fuel is drip-

ping.

Does not drip

h 4

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

Y

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-116
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TROUBLE DIAGNOSES

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

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

o
FINAL CHECK =
+ L
1) Erase the diagnostic test mode li NG_‘ Recheck ECM pin termi-
(Seli-diagnostic results) memory. "| nals for damage or the EY]
{Refer to EF & EC-54)) connection of ECM har-
2) Clear the self-learning data again. ness connector.
{See previous page.) 1

3) Perform test drive.
Refer to "How to Execute On-board
Diagnostic System in Diagnostic Test
Mode I (EF & EC-78.)

4) Perform diagnoslic test mode Il {Self-

diagnostic results) again. Fig
{Refer to EF & EC-78.)
OK AT
r
INSPECTION END e
B
(v
2L
15 i
[IgiE=s
B
H
110~
E1,

EF & EC-117 255



TROUBLE DIAGNOS

ES

Diagnostic Procedure 14
INJECTOR (Diagnostic tfrouble code No. 51) @ (Malfunction indicator lamp item)

Engine
control
harness)

ine conmtral

(En
sub-harness-1

To ECCS relay %Hwﬁ%——@s@f\wa-’
@
5
=

e

(Engine room harress)

]

=
N
@

F R‘

[~ B
—woL

gen I I
e FUSE
J\ OFFIACCION | ST @
1
* 5 8 8 ? FUSIBLE
T oTo LINK
: 8| =)
(Browr) IGMITION SWITCH woL 0 o0 (0= 754 254 =]
%@9 F4l R a4 [ O 308 =]
l—wz:@c@ 10pa=] saa =]

!

FUSIBLE LINK
AND FUSE BOX

Inspection line
: Not inspection |ine

BATTERY

€ces |
ﬁggqu) No. 1 No. 3 Ne. S NO. &
INJECTOR
MEF560G
Harness layout
. Tt f
o o -y // >
Glove box T / / | Front
T} : - { Mjector |
- A" harness
connector
-~ [ & A7
harness |
connector \\ “::::ri:f‘
T
LTI
MEF714F MEF729F
/'u
N
Engine control harness connector.
ilf '
Sy
‘=,Asi§i>"““————’
_‘__\._T - 2 ’
Fuel d
@/ He umpegﬁ:%ngine control harness
“——* connector -
N = {Gray} 7
MEF720F
EF & EC-118 256




TROUBLE DIAGNOSES

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

B Aacrivetest B [
% % % POWER BALANCE # % %

z======= MONITOR =====zxz==
CMPS+*RPM (FOS) 745rpm
MAS AIR/FL SE 1.13V
IACV-AAC/V 15%

B o

[5][6 (7 ][8 ][ STRT

INSPECTION START

r

MEF555G
,,
B S5
) o =
At idle g lick
‘t','¢ 4
- Suitable tool
71 Cliek
C/,-‘_ "
SEF730L
B
. DISCONNECT s
o]
18. GED ‘I'S
DISCONNECT
d blc . k[T
F1alh/ E@ o}P
@
t -
&) J
MEF342C
DISCONNECT =
% Eé) I @
_ﬂ_

=8 Lo

@ﬁ)

| JJ

PERFORM D!'AGNOSTIC TEST MODE 1 O_K INSPECTION END
{SELF-DIAGNOSTIC RESULTS). i
See page EF & EC-79. If engine speed does not
NG exceed the idle speed or
engine idle is unstable.
Go to “INJECTOR (Not
self-diagnostic item)".
i
SEARCH FOR MALFUNCTIONING CIR-
CUIT.
1) Perform "POWER BALANGCE"
in “ACTIVE TEST"” mode with
CONSULT.
2) Search for circuil which does
not produce a momentary
enging speed drop.
OR
@ 1) Search for circuit which does
not produce injector operating
sound at idle.
B Il
CHECK CIRCUIT CONTINUITY-I. NG_ CHEGK CIRCUIT CONTI-
1) Turn ignitien switch "OFF™. "l NUITY-I.

2) Disconnect engine contrel sub-har-

ness-l conneclors (Fa), (7).

3) Check harness continuity between
terminal (& and terminals G}, @),
®, O @ ®.

Continuity should exist.

{7 : No. 1 cylinder {0} * No. 4 cylinder

& : No. 2 cytinder B : No. 5 cylinder

(I : No. 3 cylincer (@ : No. 6 cylinder
MEF343C;

oK

EF & EC-119

1) Disconnect injector
harness connectors.

2) Check harness conti-
nuity between terminal
and terminal (r),
terminal (@ and termi-
nals @, @, ®, M,
@, @.

Continuity should
exist.

if NG, repair harness
or connectors.

OK

h 4

CHECK COMPONENT
(Iinjector).

Refer to “'Electrical Com-
ponents Inspection'’.
(See page EF & EC-221.)
If NG, replace injector.

il

LG

Z

ST
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TROUBLE DIAGNOSES

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

DISCONNECT
%@QE

|01 CONNECTOR]

DISCONNECT

‘""131 2'| 41 101 410
tlulv
D
(r7)
hﬁ
Q
Lo
@
D
—, 1,
)
AN
[Q]
\_.
0P : No. 1 cylinder (12> : No. 4 cylinder
1 : No. 2 eylinder : No. 5 eylinder
: No. 3 cylinder 112 : No. & cylinder

MEF344C

®

CHECK OQUTPUT SIGNAL CIRCUIT.

1} Disconnect ECM harness connector.

2} Check harness continuity between
ECM termiral and terminal (),
ECM terminal and terminal (@,
ECM terminal and terminal (W)
ECM terminal and terminal (D),
ECM terminal (132) and terminal (¥},
ECM terminal and terminal (X.
Continuity should exist.

NG

lOK

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

Trouble is not fixed.

r

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

Perform FINAL CHECK by the following procedure after repair

is completed.

Repair harness or con-
nectors.

FINAL CHECK

1} Erase the diagnostic test mode
{Self-diagnostic results) memory.
(Refer to EF & EC-54.)

2) Perform test drive.
Refer to "How to Execute On-board
Diagnostic System in Diagnostic Test
Maode I’ (EF & EC-79),

3) Perform diagnoslic test mede |1 (Self-
diagnostic resulls} again.
{Refer to EF & EC-79.}

NG

o
>

OK

4

INSPECTION END

EF & EC-120

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.

258



TROUBLE DIAGNOSES

Diagnostic Procedure 15
A/T CONTROL (Diagnostic trouble code No. 54)

.
-~ WA

HHE
fﬁ

SMJ

IRefer to last page
(Foldout page).!
—_———— e Pl o= I3 = P e Pl =1
—_———— | VB =G0 == LB e | LB e | 0
Main (Body
harness) harness
& (D L

5—LsB
lt.—P/L:t PoL
. L/B
Ergine
cantrol
harnessk

g M—
| |

m:
L—
LnH
=
b [T ERH
=] E

EH_H ==

AT by
CONTRGL iPAD)
UNTT
— : Inspection |inc
— : Not inspection |ine

PR
O/ aamsamauns|unnse=ana[c]

ECM

(ECCS |
‘contro O
modu | el A

MEF710F

Harness layout BR

by
0 §T
A/T control

unit harness )

connector'\ RS

&j/ .

Front left door i

MEF714F S e e MEF743F

FL
DX

EF & EC-121 259



TROUBLE DIAGNOSES

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

—

INSPECTION START

’% “?’gﬁ &7 e/uniT o] ConNEGTOR]|

ECM || CONNECTOR)

5

14

11 10

r

DISCONNELT

(&)

MEF345C

PERFORM DIAGNOSTIC TEST MODE Il {OK INSPECTION END
{SELF-DIAGNOSTIC RESULTS). -
See page FF & EC-79.
NG
A 4
NG

CHECK INPUT SIGNAL CIRCUIT.

i

1) Turn ignition switch "OFF".

2) Disconnect FCM harness connector
and A/T control unit harness connec-
tor.

3) Check harness continuily between
ECM termina! (8 and terminal {0,
ECM terminal 9 and terminal 41).
Continuity should exist.

OK

r

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 con-
nector. Reconnect ECM harness con-
nector and retest.

Perform FINAL CHECK by the foilowing procedure after repair

is completed.

Check the following.

# Harness connectors
GD)

e Harness connectors
(nz,

® Harness continuity
between ECM and A/T
control unit

I NG, repair harness or

connectors.

FINAL CHECK

NG

o

1) Erase the diagnostic test mode |l
(Self-diagnostic results) memory.
{Refer to EF & EC-54.)

2) Perform test drive.

Refer to ""How to Execute On-board
Diagnosiic System in Diagnostic Test
Mode 1" (EF & EC-79}.

3) Perform diagnostic test mode |l (Self-
diagnostic results) again.
{(Refer to EF & EC-79)

oK

A 4
INSPECTION END

EF & EC-122

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.
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TROUBLE DIAGNOSES

Diagnostic Procedure 16
CAMSHAFT POSITION SENSOR (Not self-diagnostic item)

CAMSHAFT . @H
POSITION
SENSOR

— : Inspection |ine

— : Not ingpection |ine
Mﬁ‘\

7 e E IR~ Bl

{re
a2t o W20 B
A ray @i
dh
i1 LC
- T8 T8
109 BAW i @ @—
16—GY/R ; s
engine | [ ® @
control HBH
harness) HEH (Engine room
i harness)
£1— GsB J il
P ol | —— i
S1— Lot = ==
S9m— BsW ,_T ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, a FE
X
[ 1]
s ' |
.}:1 m FR’ AT
51 o o
Ak @D :
(Gray)
-H @8 @ (1]
] FUSE FD
5 o
T FUSIBLE
5949 Engine control LINK
L] sugfhar‘nessf D 3= 258 j] F@X
o~ (= 75A 25A
(Eggs @ 1 = — R {190+ ] O WAE
S @y @3 g == | o=
mody led - = oy
ENGINE ENGINE A
ENGINE EROUND FUSIBLE LINK AND FUSE BOX
MEF428G
h
R

Harness layout

Left side intake
\}. \ manifold collector\ ST

& RS
Front
A BT
Camshatft position—~ .,
sensar harness connector
\ [ IJR
44
MEF714F| /

MEF716F|

Fuel pressure regulator /
ST W MEF715F

EF & EC-123 261



TROUBLE DIAGNOSES

CAMSHAFT POSITION SENSOR (Not self-diagnostic item)

DISCOMNECT DISCONNECT
. -

0 CONNECTORJ

[ECM

49‘ 59,109

o 1€

DISCONNECT

MEFA438G

RISCONNECT

€ (&)

LH 29

MEF347C

INSPECTION START

A A
CHECK POWER SUPPLY. NG | Repair harness or con-
1) Turn ignition switch “OFF". "1 nectors.
2) Disconnect camshaft position sensor
harness connector.
3) Disconnect ECM harness connector
and ECCS relay.
4) Check harness continuity between
terminal () and terminal (¥, ECM
terminals @, §9, .
Continuity should exist.
CK
E A
CHECK GROUND CIRCUIT. NG | Gheck the following.
1) Loosen and retighten ground screws. "| @ Harness connectors
2) Check harness continuily between ),
terminal (@ and engine ground. e Harness continuity
Continulty should exist. between camshaft posi-
OK tion sensor and engine
ground
If NG, repair harness or
connectors.
A 4
CHECK COMPONENT NG | Replace camshaft posi-
{Camshaft position sensor). | tion sensor. '

Refer to "‘Electrical Components
Inspection”. {(See page EF & EC-2186.)

OK

Yy

INSPECTION END

EF & EC-124
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TROUBLE DIAGNOSES

Diagnostic Procedure 17
MASS AIR FLOW SENSOR (Not self-diagnostic item)

%

MASS ALR
FL

ow - . ) )
SENSDR [nspection line

—— : Mot inspection line

B €D =M
= ~>nAE
mi

109== Br¥W fry
16—GY/R 1 g L@
E t T/B«@ @»T/n
1l 1
(Ergine | : @ {Engine raom
ﬁggﬁ:gé} j i harness)
P I =
2T — W 4 ———— ]
3ol FE
28] ———|
Z
m
o
@& ! | e AT
(Gray) 2 ;
@D @5 B@ 11
=
* ® FUSE P\@
(Engine control FUSIBLE
Bl 4959 sub-harmess-1} L.INK o
O= mj:l [F 2
ECM @ d 1 o 0= 754 25a =]
{ECCS BATTERY | —, B, e as O a0 EHA:D
;ggarl‘g)\ @§ @E W;EEU@ - 100A—) 30a=]
ENGINE ENGINE B
GROUND GROUND FUSIBLE LINK AMD FUSE BOX
MEF429G
BR
Harness layout
87
RS
BT
Mass air flow sensor
“ harness connector
g
A i H &
Air cleaner hausing o )
AN - MEF717F
EL
i
Fuel pressure regulator E"{/
ST W MEF715F

EF & EC-125 263



TROUBLE DIAGNOSES

MASS AIR FLOW SENSOR (Not self-diagnostic item)

AE DA€
oneawy|

EcM 0] connecTon]|

49 59,109 EE
7[5l
[1] TS.

DISCONNECT

MEF439G

Qi

MEF349C

% DISCONKELT

ECH__[of GONNECTOR]]
' 25

R g UISCONNELT
AE)

D |

®

MEF350C

INSPECTION START

k4

CHECK POWER SUPPLY. NG | Repair harness or con-
1} Turn ignition switch "OFF". "] nectors.
2) Disconnect mass air flow sensor har-
ness connector,
3) Disconnect ECM harness connector
and ECCS relay.
4) Check harness continuity between
terminal (b} and terminal (7}, ECM
terminals 9, 69 )
Continuity should exist.
oK
E h 4
GHECK GROUND CIRCUIT. NG_ Check the following.
1) Loosen and retighten ground screws. "| e Harness connectors
2) Check harness continuity between ),
terminal (@ and engine ground. e Harness continuity
Continuity should exist. between mass air flow
OK sensor and engine
ground
If NG, repair harness or
connectors.
h
CHECK INPUT SIGNAL CIRCUIT. NG_ Repair harness or con-
1) Check harness continuity between "| nectors.
terminal (© and ECM terminal &8 .
Continuity should exist.
OK
Y
NG

CHECK COMPONENT

{Mass air flow sensor),

Refer to "'Electrical Componenis
Inspection”. (See page EF & £C-216.)

OK

Y

INSPECTION END

EF & EC-126

Replace mass air flow
sensor.
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TROUBLE DIAGNOSES

Diagnostic Procedure 18
IGNITION SIGNAL (Not self-diagnostic item)

ECCS
RELAYT _ [nspeztion tine Gﬂ
RESISTOR :i :1 wom -_— Not inspection |ine
|
YsB
CHECK '& @' A
. CONNEGTOR ) MA
— Q @ @ {Ergine room harness)

B

Y43

HAd TP T
D — ReG _@
iy
@

-

_J

FR‘ £
B3 #
!

®

|
2
1] 1 1 - .
— Engine T T o® o
B 11 P /0 cogtr‘al 3 o s 2 [L@
155 313 -y harness) EE
o | e @i @)| ruse
- ® Lom
. o N RRIy L2 301] .
G % o Ya g S E?Eﬁim—t EF &
6 59 .@ C= 454
@ @J_J OrE AE)C O(SJ SC],— — w9 o O— 75Aj:| = 254 =] EC
oflel] -—W;RR—C@BI}EI [ul J:: 508 =]
Q g = W R o 1004 =Ty |
IGNITION swITon SNTTERY EE
FUSIBLE LINK

AND FUSE BOX

(Engine control sub-harness-li

1
@

ENGINE

| ROLIN

= a2 r - wr GROUND [
Ng [ e Shg ¥hg |
ax o5 J= e [EF-4

oo o o oo o

0ol ol e
o fe R
7.7\ B— E i e

IGNITION CGIL

A HHE AR
&
3
gm
3
ea/v-@
W
— B
GY
RAL
Y
Lese A
@3
%
[ LA et

o

MEFA430G

oo
)

@]
‘:ﬂ

I
W)
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TROUBLE DIAGNOSES

IGNITION SIGNAL (Not self-diagnostic item)

Harness layoul

_Tileh™

Behind

=

MEF432G

W

’ / A= | | g

2)) N by 4‘3”}:&1‘?‘

N \ o @Q» .“"
X

%;2 contrgl harness connsctor
N
Py

< (Brown)

F -
\()/ uel dumper £?zEngine control harness
connector (57) L
=~ (Gray) /

MEFT20F

EF & EC-128 266



TROUBLE DIAGNOSES

IGNITION SIGNAL (Not seli-diagnostic item-I)

INSPECTION START

4

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

No

Go to “IGNITION SIGNAL
{Not self-diagnostic item-
.

Yes

®
,

SEARCH FOR MALFUNCTICN-

ING CIRCUIT.

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

2) Search for circuit which does
not produce a momentary

W oactvetest B [

* # % POWER BALANCE % % *
—====z—== MONITOR ===zz=z==
CMPSsRPM (POS) 745rpm
MAS AIR/FL SE 1.13V
IAGV-AAC 15%

lf——x
TEST
[516l[7]s || staRT
MEF&55G
m DISCONNECT N .
@ famt
) MEF352C,
— Ty DISCONNEC Py
o 24 €
) MEF353C

‘ﬁ

QISCONNECT

A€

1
(alble

DISCONNECT

@& A€

s No.

1 ignition coil
- No. 2 ignition coill
1 No. 3 ignition coil
: No. 4 ignition coil
: No. 5 ignition coil
. No. B ignition coit

SISO

engine speed drop.
CHECK POWER SUPPLY. NG | Gheck the following.
1) Turn ignition switch "OFF"". "| & Harness continuity
2} Disconnect ignition coil harness con- between ignition coil
nectors. and sub-harness-1 con-
3) Turn ignition switch “ON"". nector
4) Check voltage between terminal (B If NG, repair harness or
and ground with CONSULT or tester. connectors,
Voltage: Battery voltage
oK
.
CHECK GROUND GIRCUIT. NG | Repair harness or con-
1) Turn ignition switch "OFF". | nectors.
2) Check harness continuity between
terminal (@ and engine ground.
Continuity should exist.
0K
m h 4
NG

CHECK OUTPUT SIGNAL CIRCUIT.

1} Disconnect power transistor unit har-
ness connector.

?) Check harness continuity between
terminal (& and terminals @, (@&,
O @, ®, O

Continuity should exist.

MEF354C

lox
®

EF & EC-129

b

Repair harness or con-
nectors.
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TROUBLE DIAGNOSES

IGNITION SIGNAL (Not self-diagnostic item-I)

®

l

CHECK COMPONENTS

{Power transistor unit and ignition coif).
Reter to “'Electrical Components
Inspection’’. (See page EF & EC-217.}

NG

OK

r

INSPECTION END

EF & EC-130

. | Replace malfunctioning

component(s).
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TROUBLE DIAGNOSES

IGNITION SIGNAL (Not self-diagnostic item-Il)

[~ ~-a DISCONNECT N T _
anm From _IGNITION SIGNAL (Not self-diag
\nlelr[a/ | M nostic item-1)".
Q)]
Gl
Vv
|
CHECK OVERALL FUNCTION. OK_ Go to "CHECK POWER il
"ﬁ 1} Turn ignition switch “QFF". SUPPLY" in "IGNITION o
A 1 2) Disconnect engine control harness SIGNAL (Not self-diag-
MEFS55C connectar (FT). ‘ nostic item-1)". =]
3) Turn ignition switch "ON".
4) Check voltage between terminal ()
Eﬁ mETheLT and ground with CONSULT or tester. Lo
TS. GE} Voltage: Battery vollage
[6[3
NG
Hul
4
CHECK POWER SUPPLY. NG | Gheck the following. ES
1) Turn ignition switch "OFF”". ® Harness conneclors
D O .
— 2) Disconnect ECCS relay. @ @
3) Turn ignition switch “ON"". ® Harness connectors AT
MEF433G] | 4y Check voltage between terminals (),
(1), (3 and ground with CONSULT e 7.5A fuse .
DISCONNECT DISCONNECT or tester. o Harness continuity PD
. . . Voltage: Battery voltage between ECCS relay
... and ignition switch -
HAnn OK P el
. 5 \niale E' e Harness continuity
g between ECCS relay
and battery A
If NG, repalir harness or o
@ connectors.
o,
i p
MEF440G hd
H CHEGK GROUND CIRCUIT. NG‘ Repair harness or con- a7
DISCONNECT OISCONNECT 1) Turn ignition switch "OFF". nectors. =
. “ . 2) Check harness continuity between
terminal (8 and terminal (®. IS
e |O| comecor] 1513 Continuity should exist.
16 Akl
OK
BT
[Q] CHECK OUTPUT SIGNAL GIRGUIT. NG | Repair harness or con- B
1} Disconnect ECM harness connector. nectors. o
MEF434G| | 2) Check harness conlinuity between
ECM terminal and terminal (2. Bl
Continuity should exist.
40K i
EF & EC-131 269



TROUBLE DIAGNOSES

IGNITION SIGNAL (Not seH-diagnostic item-fl)

CHECK COMPONENTS NG | Replace malfunctioning
{lgnition coil and ECCS relay). . component(s).
Refer to "'Electrical Components

Inspection”.
(See pages EF & EC-217, 222))

oK

r

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

Trouble is not fixed.

r
Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

4
INSPECTION END

EF & EC-132 270



TROUBLE DIAGNOSES

Diagnostic Procedure 19
EGR CONTROL (Not seHl-diagnostic item)

EGRC- @H
SOLENOID
E YALVE
B A @ A
ok ()

e \ £
D]
LC

’ 102=—R/B
(Engine control barnaess
(o)]|[ =2
Main
harness) FE
12 G
e AT
[Refer to “HYBRID ELECTRIC

N CONTROL UNLIT (HECY # in

@ EL saction. ]
- Inspection line | p@
— : Not insp=ction line . — '

ECM

(ECCS _
VI A
MEF460G
BE
Harness layout
A 8T
=
L Power steering Fﬁig
\/fluid reservoir X
=\ "
T
\,//\\€ R =
A
EGRC-solenoid valve-’f \\_,
harness connector /27 i
T HA
: Front
MEF714F /£ MEF722F]
El.

EF & EC-133 271



TROUBLE DIAGNOSES

EGR CONTROL (Not self-diagnostic item)

— CONNECT
I_Eon rﬁEUN"Ecroﬂe
c 7By
%

& _Cr

@) i !

MEF360C

INSPECTION START

) r

EHECK CONTROL FUNCTION.

1) Check voltage between ECM terminal
and ground under the fcllowing
conditions with CONSULT or tester.
Voltage:

At idle

Approximately 0V

B
=
Split

Engine speed is 2,000 rpm
Battery voltage

OK

Go to "CHECK COMPO-
NENT (EGRC-solenoid
vaive)”.

EF & EC-134

NG
) 4
Clogging CHECK POWER SUPPLY. NG | Gheck the following.
1) Stop engine. ® Harness connectors
= 2) Disconnect £GRC-solenoid valve har- €D)
R Improper connection ness connactor. ® HEC harness connector
3) Turn ignition switch “ON"".
MEF5528 4} Check voltage between terminal (b e 7.5A fuse
and ground with CONSULT or tester. ¢ Harness continuity
=Y P Voltage: Battery voltage between EGRC-sole-
15 OK noid valve and HEGC
[f NG, repair harness or
- connectors,
2
<) E] ¥
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch “OFF". nectors.
i 2) Disconnect ECM harness connector.
MEFS835 3) Check harness continuity between
ECM terminal and terminal @).
o LISCONNECT Continulty should exist.
) R DISCONKECT
S
H A lOK
[ ECH _|o| CONNEGTOR] {Toh ®
102
@&
MEF361G

272



TROUBLE DIAGNOSES
EGR CONTROL (Not self-diagnostic item)

®
B £GRe souv creuT B l
DOES THE SOLENOID
VALVE MAKE NG ~ ;
AN OPERATING SOUND CHECK COMPQNENT » Replace EGRC-salenoid 2l
EVERY 3 SECONDS? {EGRC-solenoid valve). valve. S
1) Reconnsct ECM harness con-
nector and EGRC-solenoid -
valve harness connector.
next [ NO ][ YES | 2) Turn ignition switch "ON"".
MEF362C 3) Perform “EGRC SCL/V EM
CIRCWHT" in “FUNCTION
TEST" mode with CONSULT.
B ACTIVE TEST W OR LE
3) Turn EGRC-seolenoid valve
EGRC SOLV ON “ON" and “OFF" in “ACTIVE
TEST" mode with CONSULT
= == MONITOR = == and check aperating sound.
CMPS.RPM(POS) Crpm OR
Refer to '‘Electrical Components IFIE
Inspection”.
(See page EF & EC-218) .
&
SEF376N OK
Y
Disconnect and reconnect harness con- B
nectors in the circuit. Then retest.
Trouble is not fixed. =
1 FA&

Check ECM pin terminals for damage
or the connection of ECM harness con- RA
nector. Reconnect ECM harness con- o
nector and retest.

Y

Check resistance of EGR temperature a
sensor. (See page EF & EC-219) ST

k4

INSPECTION END

{04

EF & EC-135 273



TROUBLE DIAGNOSES

Diagnostic Procedure 20

HEATED OXYGEN SENSOR HEATER LH and RH (Not self-diagnostic item)

HEATED HEATED

E OXYGEN OXYGEN
SENSOR SENSCR
RH LH

Inspection line
: Not ingpection |ine

i
| Engine
' control

|t harness)
,,,,,,,,,,,,,,,,, H

___________________

=
______ H
55— W T
FE
%
2 i
ECH
ECCs @g
control =
modu | e) ENGINE
GROUND

(Engine control
sub~-harness— 1}

=1]
ENGTNE
GROUND

Main
harness:

>
Y HEC

[Refer to +HYBRID ELECTRIC

COMTROL UNIT (HEC « in
EL section. ]

@ 3

i FUSE

IGNITION SWITCH
ON or START

N
|

MEF461G

Harness layout

MEF714F |

RSN

oxygen sensor
harness connector

Right bank heated ~
oxygen sensor
harness connector -

MEF724F

EF & EC-136
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TROUBLE DIAGNOSES

HEATED OXYGEN SENSOR HEATER LH and RH (Not self-diagnostic item)

DISCONNECT

oo 4 €

ERS

(&
o

SEF560J

INSPECTION START

DISCONNECT DISCONNECT
icda)

@ 5.
[CEr _Hoowesroy  ff
118

(&) @

MEF464C

Y
CHECK POWER SUPPLY. NG | Check the following.
1) Disconnect heated oxygen sensor "| @ Harness connectors
harness connector. GO}
2) Turn ignition switch “ON"". # HEC harness connector
3) Check voltage between terminal (& @
and ground. e 7.5A fuse
Voltage: Battery voltage e Harness continuity
oK between heated oxygen
sensor and HEC
i NG, repair harness or
connectors.
E] ¥
CHECK GROUND CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch "OFF". "| nectors.
2) Disconnect ECM harness connector.
3) Check harness continuity between
terminal @ and ECM terminal (315).
Continuity should exist.
OK
Y
NG

CHECK COMPONENT

(Heated oxygen sensor heater).
Refer to "Electrical Components
Inspection’. (See page EF & EC-218)

hd

OK

r

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

Trouble is not fixed.
¥

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

r

INSPECTION END

EF & EC-137

Replace heated oxygen
Sensor.

eL

[y
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TROUBLE DIAGNOSES

Diagnostic Procedure 21
INJECTOR {Not seli-diagnostic item)

@ @

To ECCS relay <—FW/B—®E@—W/B

Engine room harness)

LA
N S
= @
(Engine
ohtro!
I'Cwar‘nes-%) I@J
8
E ad al
.R;E 5305 5/7 DFE[ACC] ON [ 5T
2 i Jolala
2 ool
D) 3 510
Gray} Brown |4 [}
W @ IGNITION SWITCH
[+ 1}
N
e

/9

Engine control
sub-harness-12

l C]D|

GY =m—

!
@

=

@: RsB

RAL

@: R/B
()
=
Ew-r

W /L =13 rrrt

=4
Ii==}l:l O
[yma 100A—]

e

Frill g
|

@

w/R:
W R

FUSE U
FUSIBLE
LINK
= 454
?5A

k

254 =]
504 ]
oA =]

FUSIBLE LINK AND FUSE BOX

O\

Engine control harness connector .
2T N

<X
B0
@Fuer dumper ﬁ?lt;ngme controt harnes‘s/
connector (1) —
- (Gray)

MEFT20F

EF & EC-138

— : Ingpection |ine
_— Not Inspection |Ine
ECCS
contro |
modu el
No. t No. 3 No. No. 5 N, & =
INJECTOR BATTERY
MEF5681G
Harness layout
’ﬁ ;‘ Front
; Injector
harnass ~
conneclor_
N 43\ Wiei
MEF714F coelerator wire " MEF729F
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TROUBLE DIAGNOSES

INJECTOR (Not seli-diagnostic item)

B activetest B [

* % % POWER BALANCE ¥ % %
—z====== MONITOR ========
CMPS*RPM (POS) 745rpm
MAS AIR/FL SE 1.13v
IACV-AACH 15%

K2 ][31[4] resr
{56 ][ 7] 8] smaT
MEF555G
y
®D S
'.4 Click
Ciey
- Suitable tool
71 Cliek
C/_»' "
SEF730L
[=)
mscowem
SR
ﬂlﬂﬂm
\E[FlG[H
@ &
MEF562G
= MSCONNECT o D\SCDNNFCT
AE) m E
/aThleT k[1
2[t[gh/ B
#D
MEF365C

INSPECTION START

:
OK @l

CHECK GVERALL FUNCTION. p| INSPECTION END

1} Start engine.

2) Perform "POWER BALANCE”’
in "ACTIVE TEST" mode with MA
CONSULT.
3) Search for circuit which does
not preduce a momentary EM
engine speed drop.
OR
2) Search for circuit which does
not preduce injector operating LS
sound at idle.
NG
El :

CHECK POWER SUPPLY. NG# Check the following. -

1) Turn ignition switch “"OFF”. e Harness connectors FE

2) Disconnect engine control harness
connector (F8). ® Harness continuity

3) Turn ignition switch “"ON". between engine control AT

4) Check voltage between terminal ([ harness connector
and ground with CONSULT or tester. and ignition
Voltage: Baitery voltage switch ED

It NG, repair harness or
OK connectors.
= B
+ m =4

CHECK CIRCUIT CONTINUITY-I. NG, CHECK CIRCUIT CONTH-

1) Turn ignition switch “"OFF". NUITY-H, BA

2) Disconnect engine control harness 1) Disconnect injector
connector (F1). harness connectors.

3} Check harness continuity between 2) Check harness conti- .
terminal (& and terminals @, @, nuity between termi- BR
®, ©, @, @. nals (@ and (1), and
Continufty shouid exist. terminal (@ and termi-

nals O, @, ®, @, §T
OK @, @.
Continuity should
exist. ®
If NG, repair harness or RS
connectors.
OK BT
L 4
CHECK COMPONENT
{Injector). [HA
Refer to "Electricalt Com-
ponents Inspection’.
(See page FF & EC-221))
If NG, replace injector. L
Y
® DX
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TROUBLE DIAGNOSES

INJECTOR (Not seif-diagnostic item)

DISCONNECT

A€
&

= 3

DISCONNECT
A€
|
b

A
CE

DISCONNECT ﬁ b
\elf

=
—i
L

(I : No. 1 cylinder
(k) : No. 2 cylinder
{3+ No. 3 cylinder

_ J

(i) : No. 4 cylinder
(B : No. 5 cylinder
(@) : No. 6 cylinder

MEF366C

®

CHECK QUTPUT SIGNAL CIRCUIT.

1} Disconnect ECM harness connector.

2) Check harness continuity between
ECM terminal and terminal (8},
ECM terminal and terminal (),
ECM terminal and lerminal @,
ECM terminal and terminal @),
ECM terminal and terminal (D,
ECM terminal and terminal (@,
Continuity should exist.

NG

Y

oK

y

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

Trouble is not fixed.

Y

ifﬁ I DISCORNEET

—

@fa “%g_j

g1 e

{__ECM k) CONNEGTOR] ’/1

M {«

.’{‘\‘In
[~
i3z

o

L

—_

[0, le]], o)

:No. 1 eylinder (12> : No. 4 cylinder
: No. 2 eylinder  (J0B) : No. § cylinder

dio
: No. 3 eylinder ({14 : No. & oylinder

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

Y

INSPECTION END”

MEF367C

*: If idle is still unstable, go to “CHECK POWER SUPPLY-UII” in “Diagnostic

Repair harness or con-
nectors.

Procedure 17 (See page EF & EC-80.) after repair Is completed.

EF & EC-140
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TROUBLE DIAGNOSES

Diagnostic Procedure 22
CLOSED THROTTLE POSITION SWITCH (Not self-diagnostic item)

CLOSED THROTTLE @[
POSITION SWITCH

B SR S e e
g
/6
0|
O)
-

— . Inspection line AT
SemBY AL (Engine control harness) - : Not inspection |ine
57— G/R
5 PD
57
FA
e @D
(ECCS ‘
t
modu | &) RA
MEFB10F
Harness layout
- NS
—_ Closad throttie' . STF
{ Glove box « position switch~
- hamess connecte
connector
A
MEF714F MEF730F
gL
IO

EF & EC-141 279



TROUBLE DIAGNOSES

CLOSED THROTTLE POSITION SWITCH (Not self-diagnostic item)

B CLOSED THROTTLE POSI

DEPRESS

THROTTLE FULLY
THEN
TOUCH START

)
STERT |

[ next ||

MEF368C

wMONITOR #NO FAL [ ]

CMPS.RPM{POS)
CMPS.RPM{REF)
COOLAN TEMP/S  80°C
THRTL POS 038V
CLOSED TH/POS  ON

Orpm
Orpm

| RECORD

SEF3I7TN

% CONNECT

ECHM CONNECTOR

&
LS
|

@ o

& g o

DSTONNECT

MEF465C

o 25

um El Ts

0 O

SEF5B4)

DISEGNNECT OISCONNECT
HS TS

[ EGONNECTUR”
54

&)

INSPECTION START

Y

CHECK OVERALL FUNCTION.

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

2} Turn ignition switch “"OFF".

3} Disconnect throttle position

sensor harness connector.

4) Turn ignition switch "ON".

5) Perform ""CLOSED THROTTLE
POSI" in "FUNCTION TEST”
mode with CONSULT.

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

@ 3) Turn ignition switch "“ON"".

} Check voltage between ECM
terminal § and ground under
the following conditions.

Voltage:
Accelerator pedal is released
Approximately 7 - 10V
Accelerator pedal is
depressed
Approximately 0V

oK

INSPECTION END

NG

E
¥

CHECK POWER SUPPLY.

1) Turn ignition switch "OFF".

2) Disconnect cltosed throttle position
switch harness conneclor.

3} Turn ignition switch “ON".

4} Check voltage between terminal (®
and ground with CONSULT or tester.
Voltage: Approximately 7 - 10V

Repair harness or con-

MEF370C

lOK

®

EF & EC-142

NG

nectors.
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TROUBLE DIAGNOSES
CLOSED THROTTLE POSITION SWITCH (Not self-diagnostic item)

®
<
@l
CHECK INPUT SIGNAL GIRCUIT. NG | Repair harness or con-
1) Turn ignition switch *QOFF". nectors.
MA

2) Disconnect ECM harness connector,

3) Check harness continuity between
ECM terminal & and terminal @). :
Continuity should exist. El

CK

y
CHECK COMPONENT Replace closed throttle
(Closed throttle position switch). position switch.

Reter to “'Electrica! Components
Inspection”. (See page EF & EC-221.)

NG

Y

oK Fie
L §
Disconnect and reconnect harness con- AT
nectors in the circuit. Then retest.
Trouble is not fixed.
Y h@@

Check ECM pin terminals for damage
or the cennection of ECM harness con- =3
necter. Reconnect ECM harness con-
necter and retest.

¥
INSPECTION END Blg

Bl

Ha

DX

EF & EC-143 281



TROUBLE DIAGNOSES

Diagnostic Procedure 23
START SIGNAL (Not self-diagnostic item)

e ] i

OHHHFE R HHE R HH T

—>AE

&) o

(Engine control
harmess)

Inspection line
- Not imspection lire

@‘Y/n

Main harness!

EF & EC-144

(Engine room HED
harnessy [Refer to ~HYBRID ELECTRIC
CONTROL UNIT (HED * in
EL section ]
e
43I—TY/R |
A 3
> z [
3% 5
7 Eil E E G FUSE
B FUSIBLE
X204 LINK
[O= «5A
FEACCI O 5T j]
(ESES i o ol a i [e) L —_w, 18— [— 7GA o 1F Y I |
control 2 olot] won m:}lj O spa {1
modul el i O] 8 = VR0 oo 1004=]] 308 =]
l BATTERY
[GNITION SWITCH FUSIBLE LINK AND FUSE BOX
MEF462G
Harness layout
TJ
harness
connector
MEF714F

282



TROUBLE DIAGNOSES

START SIGNAL (Not self-diagnostic item)

BsTART sIGNAL CKT R

1 CLOSE THROTTLE. SHIFT
TO P OR N BANGE

2. TOUCH START AND
START ENGINE
IMMEDIATELY.

[ next [ START _|

MEF371C

L]

& MONITOR 4 NO FAIL
START SIGNAL ON
CLOSED TH/POS ON
AIR COND SIG OFF
NEUT POSI SW ON

]

MEF372C

[~ RECORD

CONKECT

£

—
[ EcH |D[BUNNEGM| %
43

&)

At
A
b %

@ -

&., DISCONWECT
A€

MEF466G
0ISCONNECT
A€
o coeoror)  [2[Rfe
|T ECH CONNE J rers
43

(&

MEF373C

INSPECTION START

v

CHECK OVERALL FUNCTION.
1) Turn ignition switch “"ON'"".
2) Perform "START SIGNAL
CKT" in “FUNCTION TEST"
mode with CONSULT.
OR

oK

Y

1) Turn ignition switch “ON".

2} Check "START SIGNAL™ in
“DATA MONITOR' mode with
CONSULT.

OFF
ON

IGN "ON"
IGN "START"

OR

1} Turn ignition switch to
“START'.

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

lgnition switch “START"”
Battery voltage

Except above
Approximately 0V

®

NG

E ¥

INSPECTION END

CHECK INPUT SIGNAL CIRCUIT.

1} Turn ignition switch “OFF"”

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

3) Check harness continuity between
ECM terminal 43 and terminal ().
Continuity should exist.

NG

oK

h 4

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

Trouble is not fixed.
¥

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Recannect ECM harness con-
nector and retest.

Y

INSPECT!ON END

EF & EC-145

Check the following.
® Harness connectors

GO}

& HEC harness connec-
tors (), (Es5)

e 7 5A fuse

e Harness continuity
between ECM and igni-
tion switch

i NG, repair harness or

connectors.

283



TROUBLE DIAGNOSES

Diagnostic Procedure 24
FUEL PUMP CONTROL (Not self-diagnostic item)

Il [Re f tSH]J t
efer to last page
= ﬂ @ @ (Foldout page?. ] g Body harncss
10&4=—0R A ——————=— QR L ORAL OR/ L = X1 1 —fem ORAL R
————————— YB == U2 = /B
u (Englne tMain
(<] x| control JCENT
sSEREN harmess) harness) () CONNECTOR
] B8 (Orange)
1 — 1é—BsR——— BsR BR ——————————— 5
= L B lue) St
] e [Retfer to last page
H —1 (Foldout page:. 1
ez GEMT
R hETE - FUEL
X i T mirg S8 T PUME
mE Le ' an | ER RIS AT
5 ® “
a
[@ 4 HEC ,
(Refer to «~HYBRID ELECTRIC
CONTROL UNIT (HEQ » In ©
@ EL s=ction ) £
A - e
‘ oe ® FUEL
| I FUMP
® g
22— 0 ¢ _—
7| | - - ‘ 5 O:H
]
. L8t
b 55 ¢ )
e e - =] i)
o mJ EIE RESISTOR
g ¥
. IEngine room harress) i é
I BS54 7l
L. (&) ()
@ Frdil ' = GREUND

ECH
ECCS

$%
control FFE ToB
modd el ﬂm BR @D EHF}%
Q é (&) Fuse &b RELAY
(Body harnegsc
LH

FUSIBLE &

LINK

o o EEE
é? === 754 j:‘ 258 ] C E

0=
—WRR—E@m: ] =] 302 =] — : Inspection fine
—w |
W R, o 1e0a=] = s0a =] —— : Not irspectior |ine

FUSIBLE LINK AND FUSE BOX

BATTERY

MEFA31G

Harness layout

IE

in the trunk room

T sl

~1Fue! pump

MEF293C

D NI

Fuel pump resistor

MEF714F

In the trunk roo

Fuel pump —;
relay

Y

Fuel pump contrel
module hamess‘ connector
MEF294C MEF295C

EF & EC-146



TROUBLE DIAGNOSES

FUEL PUMP CONTROL (Not self-diagnostic item)

(A Bacmvetest@ [
FUeL pump RELaY  ON
m======= MONITOR ========
CMPS'RPM (REF)  735rpm
L by
Il ovorF J[ OFF |
MEF556G

MEF375C

INSPECTION START

A 4

CHECK OVERALL FUNCTION-1.

1} Turn ignition switch “ON"".

2) Perform “FUEL PUMP

RELAY™ in ""ACTIVE TEST"

mode with CONSULT.

3} Pinch fuel feed hose with fin-
gers.
Fuel pressure pulsation
should be felt on the fuel feed
hose.

OR

NG

.’i%". 2) Pinch fuet feed hose with fin-
45 gers.
Fuel pressure pulsation
should be felt on the fuel feed
hose for 5 seconds after igni-

tion switch is turned “ON".

Fuel pump

MEF376C

CK

E
Y

.| Check fuel pump refay

circuit.

(6o to [ Proceduré A |)

CHECK OVERALL FUNCTION-II.

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

2} Listen to fuel pump operating sound
while racing engine from idle to
about 2,000 rpm.

Operating sound at 2,000 rpm should
be greater than it is at idle.

NG

OK

h 4

INSPECTION END

EF & EC-147

Check fuel pump control
module circuit.

(Go to [PFocedurs B )

=
T

AT

B}l%‘i

@
b

o

inn|
=

=
=

i
foet
fexe

285



TROUBLE DIAGNOSES

FUEL PUMP CONTROL {Not self-diagnostic item)

=

2

MEF377C

DISCONNECT

€

Procedure A

,

CHECK POWER SUPPLY.

1) Turn ignition swilch “OFF".

2) Disconnect fuel pump relay.

3) Turn ignition switch “ON'".

4) Check voltage between terminals
@, @ and ground with CONSULT
or tesler.

Voltage: Battery voltage

NG

Y

OK

D] i

Check the following.

® Harness conneclors
(w2,

¢ Harness connectors
i,

e HEC harness connector

® 7.5A fuse

e 15A fuse

® Harness conlinuity
between fuel pump
relay and HEC

e Harness continuity
between fuel pump
refay and battery

If NG, repair harness or

connectors.

‘

MEF379C

DISCONNECT DISZONNELT

M€

ECM CONNECTOR

€
i fond
@& J

MEF378C

WactveTesTl [
ON

—======= MONITOR =======Z
CMPS-RPM (REF) 735rpm

FUEL PUMP RELAY

CHECK GROUND CIRCUIT.

1} Turn ignition switch “OFF"".

2) Disconnect fuel pump harness con-
necter.

3) Check harness continuity between
terminats (8) and (@), and termina)
{&) and body ground.

Confinuity should exIst.

NG

Y

OK

)

CHECK COMPONENT
(Resistor).

Refer to "Electrical Com-
ponents inspection”.
{See page EF & EC-218))
If NG, replace resistor.

0K

Y

Check the following.

e Harness connectors
(M2),

e Harness connectors
(w2),

& Joint connector

® Harness continuity
between fuel pump
relay and fuel pump

e Harness continuity
between fuel pump and
body ground

If NG, repair harness or

connectors.

i&{.[ ON!OFF][__giFF j

MEFES6G

CHECK OUTPUT SIGNAL CIRCUIT.

1) Cisconnect ECM harness connector.

2} Check harness continuity between
ECM terminatl 48 and terminal (1).
Continuily should exist.

NG

oK

EF & EC-148

Check the following.
e Harness connectors

(), (1)

e Harness connectors
(),

# Harness continuity
between ECM and fuel
pump relay

It NG, repair harness or

connectors.
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TROUBLE DIAGNOSES
FUEL PUMP CONTROL {Not self-diagnostic item)

®
CHECK COMPONENT NG | Replace fuel pump relay. @l
(Fuel pump relay).
1} Reconnect fuel pump relay,
fuel pump harness connector A&,
and ECM harness connector.
2) Turn ignition swiich “"ON"'. -
3) Turn fuel pump relay “ON" £
and “OFF"” in “ACTIVE TEST”
mode with CONSULT and
) LG
check -operating sound.
OR
@ Refer to “Flectrical Companents
Inspection’’.
(See page EF & EC-222)
. ==
oK 5
Y
CHECK COMPONENT NG | Replace fuel pump. AT
{Fuel pump}.
Refer to ‘'Electrical Components
Inspection”. (See page EF & EC-217.) PO
CK
. A
Disconnect and reconnect harness con-
nectors in the circuit. Then retest.
o i
Trouble is not fixed. RA
Y
Check ECM pin terminals for damage B
or the connection of ECM harness con-
necter. Reconnect ECM harness con- i
nector and retest. ST
¥ !—}JLS
INSPECTION END
BT
&,
EL
I3

EF & EC-149 287



TROUBLE DIAGNOSES

FUEL PUMP CONTROL (Not self-diagnostic item)

(V]

Procedure B

¥

@

S

CHECK POWER SUPPLY.

NG

1) Turn ignition switch “OFF".

2} Disconnect fuel pump control module
harness connector.

3) Turn ignilion switch “ON"".

4) Check vollage between terminal ()
and ground with CONSULT or tester.
Voltage:

Battery voltage should exist for 5
seconds after ignition switch is
turned “ON".

OK

4

Y

[ Check the following.

@ Joint connector
o Harness continuity
between fuel pump
control module and
joint connectar
If NG, repair harness or
connectors.

MEF381C
Ea MSCONNECT
— 5 A
i Haletl
dE | T
(&)
[l -
MEF382C

m

@UMNNEW
[_eon__[of connecror)

104

[Q]
Lo 3

) A

DISCAMKECT

€

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF".

2} Disconnect fuel pump harness con-
nector.

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

Continuity should exist.

MEF383C

NG

oK

A

Repair harness or con-
nectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity betwean
ECM terminal and terminal ).

Continuity should exist.

NG

OK

A

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

Troubte is not fixed.

Y

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

nector and retest.
®

EF & EC-150

Check the following.
o Harness connectors

(),

e Harness connectors
(W),

e Harness continuity
beiween ECM and fuel
pump contrel module

If NG, repair harness or

connectors.
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TROUBLE DIAGNOSES

FUEL PUMP CONTROL (Not self-diagnostic item)

®

|

CHECK COMPONENT

(Fuel pump contrel module).

Refer to “Electrical Components
fnspection”. (See page EF & EC-217.)

NG

Y

OK

Y

INGPECTION END

EF & EC-151

Replace fuel pump con-
irol module.

289



TROUBLE DIAGNOSES

Diagnostic Procedure 25
IACV-AIR REGULATOR (Not self-diagnostic item)

%
%

|

g

S H S H R P

Blue=

SMJ
Refer to last p

(Foldout pa

YAB
B/R

[A—BAR

=
ns
=]

(e

Engine
control
harness)
0
Nom
>_ é
ENGINE
GROUND

B

@
N
-

Engine control

sub-harnsss-1)

ES @
Nm
>

e

n
Iy
&

LACY-

SM.)
[Refer to last

page

2]

(Foldout page?
L14&

RAG

Main harness)

& .

er.

Y¥/B——Ell 4+—Y/B———ou-—YB
BAR— Al2 +—B/R——— B/E A
S - S g -
e a0 U6 :‘: Lo
R G

o
a
]
I
@
E

age
]
FUEL
[| PUMP
RELAY
(Body
harness
LD
HEC

[Refer to «HYBRIO ELECTRIC
CONTROL UNIT (HECY » in
EL section.]

@
:
|

l —‘
i IGNITION SWITCH I
AT
FUSE ON or START I

Engine room harmnsssh

&

e
L]

FUSE

FUSIBLE
LINK

AIR = 454
cEggs REGULATOR = oo (= 75 254 =1
control BATTERY — r —E@n}-g: O I:EZOA:I]
modu | ) x;glc@m: - R
— : Inspection |line
—— : Not Iaspection line FUSIBLE LINK AND FUSE BOX
MEF483G
Harness layout
~ -
. ] Brake fluidS
| < —_—
Glove box = reservoir —
~
JACV-air regulator
f harness connector
MEF714F o MEF731F

EF & EC-152
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TROUBLE DIAGNOSES
IACV-AIR REGULATOR (Not self-diagnostic item)

m FUEL PUMP CIRCUIT m INSPECTION START
PINCH FUEL FEED HOSE
WITH FINGERS 1S THERE
ANY PRESSURE PULSATION ‘
ON THE FUEL FEED HOSE? -ﬁﬂ
OR CHECK CONTROL FUNCTION. NG_ Check fuel pump control b
SSLE,ASYTG;EKFEU%JPUMP 1) Turn ignition switch "ON"". | circuit.
OPFRATING SOUND EVERY 3 2) Perform “FUEL PUMP (See page EF & EC-146) -\\_/'H[,@ﬂ
SECONDS? CIRCUIT” in “FUNCTION
[ ~ext [ NO ]| YES | TEST"” mc(;d: with CONSULT.
MEF384C 2) Turn fuel pump relay “ON" M
and “OFF" in “ACTIVE TEST"”
BacTtvetest® [ mode with CONSULT and e
check operating sound. i
FUEL PUMP RELAY  ON OR
e\ 2) Pinch fuel feed hose with fin-
=zzzzz=== MONITOR ====z==x gers.
CMPS+RPM (REF) 735rpm Fuel pressure pulsation
should he felt on the fuel feed
hose for 5§ seconds after Igni- FE
_q W tion switch is turned “ON".
I T ONoFF [ OFF | oK AT
MEF556G B !
CHECK POWER SUPPLY. NG | Gheck the foltowing. o0
1) Turn ignition switch “"OFF". | @ Harness connactors "
2) Disconnect 1ACV-air regulator har- (fan), (A2)
ness connector. e Harness connectors @
3) Turn ignition switch “ON”. (F), P4
4) Check voltage between terminal (& e Harness connectors
and ground with CONSULT or tester. (), 5
Battery voltage should exist for 5 ® Harness continuity RA
seconds after ignition switch is between |IACV-air regu-
turned “ON". lator and fuel pump _
relay 3R
MEF375C OK H NG, repair harness or
connectors.
,ﬁ - DISCONNECT BT
€& :
CHECK GROUND CIRGUIT. NG | Gheck the tollowing. oS
1) Turn ignition switch "OFF”. | @ Harness connectors i
2} Check harness continuity between , @ :
terminal @ and body ground. e Harness continuity BT
Continuity should exist. between |IAGV-air regu-
o oK lator and engine
(tﬁm 3 ground B
= | If NG, repair harness or i
MEF482A connectors.
\ 4 EL
et CHECK COMPONENT NG, | Replace IAGV-air regula-
o (IACV-air regulator}. tor.
E@ Refer to “Electrical Components [}
Inspection”. (See page EF & EC-220.)
Q] oK
1 L4
@ﬂ T INSPECTION END
MEF463A,

EF & EC-153 201



TROUBLE DIAGNOSES

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

{Blue

)

s

R i | S B o e e

ECM
{ECC3
contral
madu | e}

(Engine con”‘ol harnsss) B/T‘% @G”
-

Erngine control
sub-harmess-12

@qﬁpﬁﬁl

l

[ACY—
AAC
VALVE

Main

harness)
>
5 HEC

[(Refer to #HYBRIOD ELECTRIC

1 CONTROL UNIT (HEC) » in
T EL sectlion. ]
I -
|

‘F— L et IGNITION SWITCH J
i FLUSE ON cr START |

— : Inspection line
— : Not imspection line

MEF464G

Harness layout

Glove box

MEF714F

7/

harness cannector
/

/

MEF733F

MEF732F

EF & EC-154
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TROUBLE DIAGNOSES

IACV-AAC VALVE (Not self-diagnostic item)

B ACV-AACHY SYSTEM B

LET ENGINE IDLE
THEN
TOUCH START
{A/C SW-LIGHT SW OFF)

|
[ wext [ ST&RT |

MEF386C

INSPECTION START

WAcTivE TESTH [ ]

IACV-AAC/
OPENING

b0%

= === MONITOR = — =
CMPS-RPM{POS) 1200rpm
MAS AIR/FL SE 141V
COOLANT TEMP/S 84°C

| i
%’an UP_J[DWN ,@”ﬂj

SEF388N

IACV-AAC valve
harness connector

, MEF388C
B
o ! @:} DISEONNELT Py
ratby (Y € (&ﬂ
t
e
0,
B
MEF388C
. OISCONNELT DISCONNECT
[imi = o)
4 € €
[_Ecn |5 connector]
4
MEF390C

CHECK OUTPUT SIGNAL CIRCLUIT.

1) Turn ignition switch “"OFF"".

2) Disconnect ECM harness connector.

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

¥

lOK
®
EF & EC-155

:
GHECK OVERALL FUNGTION. OK INSPECTION END
1) Start engine and warm it up suffi- i
ciently.
2) Check idle speed.
720+ 50 rpm (in “N” position)
If NG, adjust idle speed.
3) Perform "IACV-AAC/V
SYSTEM'"' in “"FUNCTION
TEST" mode with CONSULT.
OR
3) Select "JACV-AACHV
QPENING™ 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.
CR
@ 3) Disconnect IACV-AAC valve
harness connector.
4) Make sure that idle speed
drops.
NG
E ¥
GHECK POWER SUPPLY. NG | Gheck the following.
1) Stop engine. "| @ Harness connectors
2) Disconnect JACV-AAC valve harness ED, B
connector e Harness conneclors
3) Turn ignition switch “ON'". (D,
4} Check voltage between terminal s HEC harness connector
and ground with CONSULT or lesier. C1D)]
Vollage: Battery voltage ® 7.5A tuse
oK @ Harness conlinuity
between IACV-AAC
valve and HEC
If NG, repair harness or
conneclors.
v
NG

Check the following.

e Harness connectors
Go), i)

® Harness continuity
between ECM and
IACV-AAC valve

If NG, repair harness or

connectors.

LG

FE

AT

293



TROUBLE DIAGNOSES

|IACV-AAC VALVE (Not self-diagnostic item)

®

|

CHECK COMPONENT

(IACV-AAC valve).

Rafer to “'Electrical Components
fnspection’. {See page EF & EC-220.)

NG

OK

Y

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

Trouble is not fixed.

A4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

¥

INSPECTION END

EF & EC-156

Replace [ACV-AAC valve.
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TROUBLE DIAGNOSES

Diagnostic Procedure 27
IACV-FICD SOLENOID VALVE (Not self-diagnostic item)

G
.-4?

Blue WA
o \:‘ﬂlﬁ\

g

. Mai

e . . harness EM

=

L1

33— LG

LG

PP W R H A
EHHHEHE R EH IR

IS
lpe !
3 HEC
3 | Refer to ~HYBRID ELECTRIC
@ |~ CONTROL UNIT HEG » in
() z EL section. ]
s F N } FE
£ ]
. IGNITION SWITCH
e e
ART
Engine control FUSE ON or STAR
sub-harness-1} A
- - - AT
=
4
i PD
— : Inspection |Iine .
LEEH_ Fo7 —— . Not inspection |ine E3A
(ECCS
contral
modu | el éri\gg—
SOUENOID )
VALVE
MEF485G
5
BR
Harness layout BR
— ———— .
Brake fiuid
IACV-FICD = 5T
" solenoid vaive _ Py
_harness connector -
v
o) (@
RS
/
I BT
= |
Front ) HA
MEFT724F
ENL
X

)%

IACV-FICD /
solenoid valve
hamess connector

’ !
/( \/ I MEF735F

EF & EC-157 295



TROUBLE DIAGNOSES

IACV-FICD SOLENOID VALVE (Not self-diagnostic item)

& 1acv-FicD s/v SYsTEM B
LET ENGINE IDLE
THEN
TOUCH START

{A/C SW.LIGHT SW OFF)

INSPECTION START

r

CHECK OVERALL FUNCTION.
1} Start engine and warm it up suffi-
ciently.
2) Check idle speed.
720+ 50 rpm (in ““N” position)
H NG, adjust idie speed.
3) Perform "IACV-FICD S/vV
SYSTEM" in "FUNCTION
TEST" mode with CONSULT.
OR

oK

| _next [ START ]
MEF391C]
A
F WactivetesTl [
mev-Fico sov OFF
—======= MONITOR =======Z
CMPS-RPM(POS) 787rpm
COOLANT TEMP/S 81°C
CLOSED TH/POS ON
AIR COND SIG OFF
IACV-AACV 18°C
[CON ] onvorr JIKeIEE
MEFE5TG

IACVY-FICD solenoid
valve harness cormeclor

MEF333C

3) Perform “IACV-FICD SOL/V"
in "ACTIVE TEST" mode with
CONSULT.

4) Make sure lhal engine idle
speed drops when 1ACV-FICD
solenoid valve is turned
"OFF".

OR

@' 3) Turn both A/C switch and
blower fan switch “"ON"".

4) Make sure that engine idle
speed drops when [ACV-FICD
solencid valve harness con-
nector is disconnected.

NG

L 4

Y

INSPECTICN END

Check if air conditioner compressor
functions normally.

NG

¥

Ly
o

MEF394C

OK

E r

Refer to ""DIAGNOSES —
Overall System" in HA
section.

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect IACV-FICD solenoid valve
harness connector.

3) Turn ignition switch "ON".

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

NG

¥

OK

EF & EC-158

Check the following.

e Harnass connectors
), (FiD)

o Harness connectors

(), (Wi

e HEC harness connector
D)

® 7.5A fuse

® Harness continuity
between |IACV-FICD
solenoid valve and
HEC

If NG, repair harness or

connectors.




TROUBLE DIAGNOSES

IACV-FICD SOLENOID VALVE (Not self-diagnostic item)

HE @ 4

I

ECH [ CONNECTGR]]

331

DISCONNECT

€

MEF385C

®

CHECK OUTPUT SIGNAL CIRCUIT. NG | Gheck the following.

1) Turn ignition switch “QOFF". ® Harness connectors

2) Disconnect ECM harness connector, (F5),

3) Check harness continuity between e Harness continuity
ECM terminal @ and terminal (). between ECM and
Continuity should exist. IACV-FICD solenoid

oK vaive .
If NG, repair harness or
connectors,
h 4
NG

CHECK COMPONENT

(IACV-FICD solenoid valve).

Refer to ""Electrical Components
Inspection”. (See page EF & EC-220.)

OK

4

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

Trouble is not fixed.

4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

A

INSPECTION END

EF & EC-159

¥

Replace IACV-FICD sole-
noid valve.

AT

PC
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TROUBLE DIAGNOSES

Diagnostic Procedure 28
COOLING FAN CONTROL (Not self-diagnostic item)

CAOLING ggéPLEaE
—_ 7 i i S5U

: Lmspelzct ion | ine . COOLING EAN WL T0H
— : MNet inspection line FAN RELAY

MOTOR —
—
JOINT -0 0_}
CONNECTOR-3
=2

B £
G ﬂw@
B

mE
Al hR
= ]

WG

C1D
& @

(Engine
K contral _@ @_
19— P harness) o o
LY Engine room
harness)
FR 3 ¢
% - $ 3 3
]
@ER@® ¢ | 8
g = @ E S
228 1l
FUSIBLE
AR LINK
O— <=4
1 2 FASC OOI\I %r w;tJC@ctt D:75ﬂj] QSA:DJ
ECM § 8 (g oo n:r} O 0O -!E 208 =]
{ECES —
contro! % & eaTTeRy WoR o 1noA={] 504 =]
modul el IGNITION SWITCH

FUSIBLE LINK ANO FUSE BOX

MEF573G

Harness layout

Under the vehicle

Coaoling fan motor
—— harness connector
‘<-_

I

MEF714F

!‘JI FIN S - //
Activated carbon canister

Triple-pressure
switch harness )

connector \
LMEF?BBFA

EF & EC-160 ' 298

Power steering
fluid reservoir

TS MEF?SSIF ll .




TROUBLE DIAGNOSES

COOLING FAN CONTROL {Not self-diagnostic item)

B cooune FaN circulr it

DOES
COOLING FAN

INSPECTION START

MEF399C

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF"".

DISCONNECT

M€ A —

2) Disconnect cooling fan motor har-
ness connector.

(Jf.) oiscowveer (2013 3) Check harness continuity between
alb E@ = terminal (1) and terminal @, termi-

nal & and body ground.

Continuity should exist.
.__J '

== LOK
@ﬂ ?@ ) ®
\ la o

MEF400C

EF & EC-161

ROTATE AND STQP i
EVERY 3 SECONDS? CHECK OVERALL FUNCTION. OK INSPECTION END
1) Turn ignition switch “ON"". -
2} Perform "COOLING FAN
CIRCUIT" in "FUNCTICN
[ ~vext [ NO |[ YES TEST" mode with CONSULT.
SEFB90N OR
1) Turn ignition switch “ON’'.
B AcTvETEST R D 2) Perform "CQOOLING FAN" in
"ACTIVE TEST"' mode with
cooung Fan ON CONSULT.
OR
— = — MONITOR = = — @ 1) Disconnect triple-pressure
COOLAN TEMP/S 78°C switch harness connector.
2) Disconnect engine coolant
temperature sensor harness
connector.
OFF EFEa1N 3) Connect 1500 resistor
between engine coolant tem-
Cooling fan perature sensot harness con-
q::_E/_ 1500 nector terminals.
‘ resistor 4) Start engine and let it idle.
5) Make sure that cooling fan
motor operatles.
DISCONNECT
NG
o Engine coolant B v
P e e ee || CHEGK POWER SUPPLY. NG | Check the following.
1) Turn ignition switch “OFF”. | @ 25A fusible link
MEF558G 2) Disconnect cooling fan relay. e Harness continuity
IEI_ 3) Turn ignition switch “ON"". between cooling fan
o [ g 4) Check voltage between terminals relay and battery
[2[X]3] E@ @ (@, (® and ground with CONSULT e Harness continuity
Lo or tester. between cooling fan
Voltage: Ballery voltage relay and ignition
_@_ oK switch
@' o If NG, repair harness or
connectors.
2 {
i ,
N NG

Repair harness or con-
nectors.

FA

R
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TROUBLE DIAGNOSES

COOLING FAN CONTROL (Not self-diagnosiic item)

-y DISCANNECT
|'a1‘.'
H‘s' ﬁ

[

ECM__ 0] CONNECTOR]|

15

DISCONNECT

]

&

19

I2

]

MEF401C

®

EECK COMPONENT

{Cooling fan motor).

Refer to "'Electrical Components
Inspection’. (See page EF & EC-222.}

CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1) Disconnect ECM harness connector. | @ Harness connectors
2) Check harness continuity between ] :
ECM terminal @ and terminal (3. & Joint connecior (E7)
Continuity should exist. e Harness continuity
oK ‘between ECM and cool-
ing fan relay
It NG, repair harness or
connectors.
y
CHECK COMPONENT NG | Reptace cooling fan
(Gooling fan relay}. " relay.
Refer to *'Electrical Components
Inspection”. (See page EF & EC-222)
QK
¥
NG [ e

Replace cooling fan

OK

r

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

Y

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

4

INSPECTION END

EF & EC-162

moior.
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TROUBLE DIAGNOSES

Diagnostic Procedure 29
POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

@l
T ﬂ m
WA
(E i tral EM
. o hggéggsjcon e cow @ o {Engine room harness)
. : LG
Eﬂ]
=] [ HE
P
o
T =
E
(Engine
harness)
| AT
BE <
HED _
FD
— . Ingpection |line
L - : Not ingpecticn fine _
| FA
ECM gi@
POWER
(Egggrol S'IFEERING @7 7@
modu l &) — = .
gODY o
A T GROUND e
MEF815F
Harness layout
o ST
RES
BT
harness
connector- .
\“-._
MEF714F T MEF739F
ElL
B}

EF & EC-163 301



TROUBLE DIAGNOSES

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

B PW/ST SIGNAL CIRCUIT

HOLD STEERING WHEEL
IN A FULL

LOCKED rosimion
THEN
TOUCH START

START

[ next |

MEF402C

A MONITOR < NO FAIL

PW/ST SIGNAL OFF

[

l RECORD

MEF403C

[ |5| CONNECTOR|| ﬁ

S C-@H

(V]
D <

CONNECT

MEF404C
B]
E urs:uuns:r
[Q]
-
MEF405C

\% DISCONNECT

ECM |01 CONNECTOR]

- DISCONNECT

G

MEF406C

INSPECTION START

¥

CHECK OVERALL FUNGTION.
1) Turn ignition switch “ON".
2) Perform ""PW/ST SIGNAL
CIRCWHT” in "FUNCTION
TEST"” mode with CONSULT.
OR

OK

hd

1) Start engine.

2) Check "PW/ST SIGNAL” in
"DATA MONITOR" mode with
CONSULT.

Steering is neutral position: OFF

Steering is turned: ON

OR

1) Start engine.

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

When steering wheel is

turned quickly.
Approximately 0V

Except above
Approximately 5V

®

NG

IE h 4

INSPECTION END

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF",

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

3) Check harness continuity between
terminal {t) and body ground.
Continuity should exist.

NG

b 4

OK

h 4

Check the following.

® Harness connectors
(D,

e Harness continuity
between power steer-
ing oil pressure switch
and body ground

If NG, repair harness or

connectors.

CHECK INPUT SIGNAL CIRCUIT.

1) Discornect ECM harness connector.

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

NG

Y

OK

@I,‘-i

EF & EC-164

Check the following.

e Harness conneclors
o,

& Harness connectors
@,

& Harness continuity
between ECM and
power steering oil
pressure switch

if NG, repair harness or

connectors.

302



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

CI')
CHECK COMPONENT NG_ Replace power steering Gl
(Power steering oil pressure switch). oil pressure switch.
Refer te ""Electrical Components
inspection”. {See page EF & EGC-222.) MIA,

OK

¥ EM
Disconnect and recennect harness con-
neclors in the circuit. Then retest.

ke

Trouble is not fixed.

h 4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest. [FI&

h 4 fﬂ\j

INSPECTION END

EF & EC-165 303



TROUBLE DIAGNOSES

Diagnostic Procedure 30
A/T CONTROL UNIT {Neutral position signal) (Not self-diagnostic item)

Sk
[Refer to last page
(Foldout page)

- R/G G3 R G e 0 [ 1 § 13} 13,
Main (Body

harness) @ !I:.a)r‘rvess

PR F T r———— Tl ]
Ergine
cantraol
harness)

R A
;
B PR
O

Casss
HH

e PR H R RS TR LT

Whites
B4
AsT
CONTROL
4 44 UNTT
] ——— : Inspection lins
~—— : MNot inspection |ine
o @)
(ECCS
control
modu | e)
MEF713F

Harness layout

|

A/T control
unit harness
connector\

¥

Front Ieft door
MEF714F| MEF743F|

(.

EF & EC-166 304



TROUBLE DIAGNOSES

A/T CONTROL UNIT {Neutral position signal) (Not self-diagnostic item)

B NEUTRAL POS!H SW CKTH
SHIFT
out orfF N/P-rance
THEN
TOUCH START
[ Il _START ]
MEF4Q7C
A
B ¥ MONITOR ¢ No FaiL []
START SIGNAL OFF
CLOSED TH/OS ON
AIR COND SIG OFF
NEUT POS! SW ON
] RECORD
MEF559G
[_Eon [l comnecor] % %
a4
o
) 32
)
MEF4GSC,
E _ DISCONRNECT
iy
DISCONNECT HS.
% E@ [[mT CAmiT i GoNNECTOR]
L 13
[_Ecit o camnecToR]|
a4
& L~
MEF#10C

INSPECTION START

CHECK INHIBITOR SWITCH FUNCTION.
Make sure that inhibitor switch func-
tions properly. (Refer to “"TROQUBLE
DIAGNOSES" in AT section).

oK

Y

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

Trouble is not fixed.

h 4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nactor. Reconnect ECM harness con-
nactor and retest.

EF & EC-167

Y

L4
’_GHECK OVERALL FUNCTION. OK‘ INSPECTION END
1) Turn ignition switch “ON"". "
2) Perform “NEUTRAL POSI SW
CKT"” in "FUNCTION TEST”
mode with CONSULT.
OR
2) Check "NEUT POSI| SW" sig-
nal in "DATA MONITOR”
mode with CONSULT.
“N” or “P”"; ON
Except above: OFF
OR
@ 2) Check voltage belween ECM
terminal @ and ground with
CONSULT or tester.
Voltage:
“N or “P”
Approximately 0V
Except above
Approximately 5V
NG
B v

GHECK INPUT SIGNAL CIRCUIT. NG | Gheck the following.

1) Turn ignition switch “OFF"", | e Harness connectors

2) Disconnect ECM harness connector. .

3) Disconnect A/T control unit harness e Harness connectors
connector. (mz),

4) Check harness continuity between o Harness continuity
ECM terminat and terminal 3. hetween ECM and A/T
Conlinuity should exist. control unit

If NG, repair harness or
Ok connectors,
A 4
NG

Check inhibitor switch
and cireuit.

{Refer to "TROUBLE
DIAGNOSES' in AT sec-
tion.}

S

i

ER

LG

DX
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- TROUBLE DIAGNOSES

Diagnostic Procedure 31
VALVE TIMING CONTROL (Not self-diagnostic item)

SajauEEEaslens. 8 snes | ase Ry

ECM
(ECCS
control
modu fe)

%
:
§

¥TC
SOLENQID

¥TC
SOLENOID
YALVE VALVE
RH

113—=0R/B

(Engine control harness)

: Inspection line
: Not fnspection !ine

M™Main
narness)

HEC

[Refer to ~HYBRIOD ELECTRIC
CONTROL UNIT (HECY » in
EL section. ]

IGNITION SWITCH
ON or START

MEF466G

Harness layout

MEF714F

VTC solenoid valve
harness connector

VTC solenoid valve
harness connector
LA 1 S A LR

MEF740F

EF & EC-168

306



TROUBLE DIAGNOSES

VALVE TIMING CONTROL (Not self-diagnostic item)

BACTIVE TESTH [ ]
vaLve TIMING soL OFF

MONITOR = == =
CMP3+«RPM(POS) 745rpm
IACV-AAC/V 18%

Lyl
[ ON

|[ onvorr |

SEF634N

|L ECH

@&

ﬁanNEGToR]I % %’“”]

13
Y

MEF412C

E rl‘ CONNECT
ECM 5|coNNEcTuR[ i}

™Y

13
Al

.

MEF413C

A
‘JE(I

(&

_ DISCONNECT
o 4 €y
L]
18 :}‘

2
MEF414C

P
~]

ey
&
DISCONNECT
H -~ NNECT
m E 5‘::] Ta g VSconNE
TS‘ E@

@B

EEM__ |o| CONNEGTOR]

(& -

13

MEF415C

INSPECTION START

¥

Occurs.

CHECK MECHANICAL FUNCTION.
1) Start engine and run it at idle.
2) Perform “VALVE TIMING
50L" in "ACTIVE TEST"
mode with CONSULT and
make sure that improper idle
condition occurs.
OR

[
™

1) Connect a suitable jumper
wire between ECM terminal
(313) and body ground.

2) Start engine and make sure
that improper idle condition
oCCcurs.

&

Does not occur.

E v

INSPECTION END

CHECK ELECTRICAL CONTROL FUNC-

TION.

1) Stop engine.

2) Jack up drive wheel.

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

4} Shift select lever to any position
except "N’ or "P"” position.

5) Check voltage between ECM terminal
(113) and ground under the following
conditions with CONSULT or tester.
Voltage:

Engine speed is about 2,000 rpm
Approximately 0V

Al idle
Battery voltage

OK

Yy

NG

h 4

CHECK COMPONENT
(VTC solencid valve and
VTG valve).

Refer to “‘Electrical Com-
ponents Inspection’.
{See page EF & EC-221.)

NG

A

Replace malfunctioning
component(s).

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect VTC solencid valve har-
ness connector.

3) Turn ignition switch "ON"".

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

NG

¥

OK

EF & EC-169

Check the fellowing.

# Harness connectors
@,

® HEC harness connector
D]

e 7.5A fuse

e Harness continuity
between VTC solenoid
valve and HEC

If NG, repair harness or

connectors.
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TROUBLE DIAGNOSES

VALVE TIMING CONTROL (Not self-diagnostic item)

B vAaLVE TIMING S/ CKTH

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

| NEXT NO H YES

MEF416C

®

CHECK OUTPUT SIGNAL CIRCUIT.

1) Turn ignition switch "OFF".

2) Disconnect ECM harness connector.

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

NG

oK

h 4

Repair harness or con-
nectors.

CHECK COMPONENT
{(VTC solencid valve).

Perform "VALVE TiIMING 5/V
CKT"” in “FUNCTION TEST"”
mode with CONSULT.

OR

NG

@ Refer to “'Electrical Components
Inspection”.

{See page EF & EC-221))

OK

¥

Disconnect and reconnect harness con-
neclors in the circuit. Then retest.

Trouble is not fixed.

Y

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

h 4

INSPECTION END

EF & EC-170

Repiace VTC solenoid
valve.
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TROUBLE DIAGNOSES

Diagnostic Procedure 32 — High Idling after
Warm-up
1]
CHECK IACV-AIR REGULATOR. Yes‘ Check 1ACVY-air regulator @l
When pinching the |IACV-air regulator "| and cireuit.
hose, does the engine speed drop?
No A
SEF021K L. El
|_ CHECK INTAKE AIR LEAK. Yes‘ Discover air leak location
=N 1. Select “SELF-LEARN CONT”’ "| and repair.
B ACTIVE TEST i
D in “ACTIVE TEST" mode. Le
SELF-LEARN 100% 2. Clear the seli-learning control
CONTROL R100% coefficient by touching
= = = MONITOR = = = “CLEAR"
CMPS.RPM({POS) 750rpm 3D th o d drop?
COOLANT TEMP/S 179°F . Does the engine speed drop?
OR FE
0. SEN 0.90v @ 1. Disconnect heated oxygen o
O: SEN-R @ 0.04v sensor harness connectors.
I CLEAR ] 2. After racing engine at 1,500 AT
SEF82TN rpm under no load for about
30 seconds, does the engine
? .
speed drop? ED
DISCANNECT No
S f
Heated oxygen vir ? 4 A
sensor b= 2. "’I, r
- s CHECK THROTTLE LINKAGE. NG | Repair throttle linkage or
- - »> o
1= \ )\;_ 1. Check that throttle linkage moves sticking of throttle valve. RA
{E h 0'; ‘6 smoothly.
2. Confirm that throttie valve both fully -
opens and fully closes. Bl
SEF468M
OK
y ST
INSPECTION END
RS
iy BT
x HA
SEF086M
EL
D%

EF & EC-171 309



TROUBLE DIAGNOSES

(1] - DISCONNECT Diagnostic Procedure 33 — Hunting
€ |a
N/
CHECK HEATED OXYGEN SENSORS. YeS | Gheck heated oxygen
/I When disconnecting heated oxygen 4 sensor(s). (See pages EF
sensor harness connectors, is the hunt- & EC-103, 136)
ing fixed?
s
& gra) Kg ) No
(‘Lj r s
SEF307G X
B PERFORM POWER BALANCE TEST. No | Goto B -
W scveTesT M [ g

1. Perform “"POWER BALANCE”
* %%k POWER BALANGCE * % % in “ACTIVE TEST" mode.
======== MONITOR ========z 2. Is there any cylinder which
CMPS«RPM (POS) 745rpm does not produce a momen-
MAS AIR/FL SE 113V tary engine speed drop?
TACV-AACH 15% OR

Ifld When discennecting each igni-
II' TEST tion coil harness connector cne
at a time, is there any cylinder
I o " 6 “ 7 ” 8 | START which does not produce a
MEF555G P
momentary engine speed drop?

Harness Yes
) 4
CHECK SPARK PLUGS. NG | Repair or replace spark
Jgnition coil Remove the spark plugs and check for "| plugts).
fouling, etc.

lox

{Go to @ on next page.)

SEF156!

EF & EC-172 310



TROUBLE DIAGNOSES

Diagnostic Procedure 33 — Hunting

(Cont’d) ®

0

CHECK FOR INTAKE AJR LEAK.

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

Yes

Y

No

A 4

Discover air leak location
and repair.

CHECK EGR VALVE.
Check EGR valve for sticking.

NG

oK

4

INSPECTION END

SECH47A

EF & EC-173

Repair or replace.

(M4

(=

PO

RE
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TROUBLE DIAGNOSES

SECS547A

% %k POWER BALANCE % % %

B Aacrvetest® [

zox=rzzs== MONITOR =======
CMPS«RPM (POS) 745rpm
MAS AIR/FL SE 1.13v
IACV-AAC/Y 15%

Bz -
LiJLQ__”J_‘FBI START

Diagnostic Procedure 34 — Unstable Idle

MEF555G

/ﬁ/ﬁ

Harness gonnector

SEF1591

SEF046M

CHECK EGR VALVE. NG_ Repair or replace.
Check EGR valve for sticking.
OK
s
PERFORM POWER BALANCE TEST. No .| Goto 6
1. Perform "POWER BALANCE"
in “ACTIVE TEST” mode.
2. Is there any cylinder which
does nol produce a momen-
tary engine speed drop?
OR
@ When disconnecting each injec-
tor harness connector one at a
time, is there any cylinder which
does not produce a momentary
engine speed drop?
Yes
Y
No

CHECK INJECTOR.

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

2. Turn ignitiocn switech ON. (Do not start
engine.}

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

Yes

Y

.| Check injector(s) and cir-

cuit{s).

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

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

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

4. Check for spark.

NG

lOK

(Go to ® on nexi page.)

EF & EC-174

¥

Check ignition coil,
power transistor unit and
their circuits, (See page
EF & EC-95.)
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TROUBLE DIAGNOSES

SEF156]

B FUEL PRES RELEASE B

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES
AFTER ENGINE STALL.

l

START

]

SEF2044

Diagnostic Procedure 34 — Unstable Idle

n ¥
(Contd)

CHECK SPARK PLUGS. NG; Repair or replace spark

Remove the spark plugs and check for " plug(s).

fouling, etc.

OK
6]
Y
NG

CHECK FUEL PRESSURE.

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

2. Install fuel pressure gauge
and check fuel pressure.

At idle:
Approx. 255 kPa
(2.6 kgfom?, 37 psi)

Y

@ 1. Release fuel pressure to zero.

OR

(Refer to page EF & EC-223)
2. Install fuel pressure gauge
and check fuel pressure.

lOK

{Go to on next page.)

EF & EC-175

Check fuel pump and cir-
cuit.

Gl

WA

PD

FA

Inl
B

o
B

ST

ERA

313



TROUBLE DIAGNOSES

Diagnostic Procedure 34 — Unstable idle
(Cont’d) ®

NG

#MONITCR = NG FAIL D
CMPS-RPM(PQS)  2087rpm
M/R F/C MNT  LEAN
M/R F/C MNT-R  RICH
CHECK HEATED OXYGEN SENSOR.
1. See “"M/R F/C MNT (right and
left sides)” in “DATA
MONITOR" mode.
2. Maintaining engine ai 2,000
L RECORD ! rpm under ne-load {engine is
SEF8EN warmed up sufficiently.},
check that the monitor fluctu-
ates between "LEAN" and
\ ] / “"RICH" more than 5 times
~ -~ during 10 seconds.
1 time: RICH — LEAN — RICH
—NCHECK — 2 times: RICH - LEAN —
P -~ RICH -+ LEAN —
/ l \ RICH
OR
@ 1. Set "'Heated oxygen sensor
SEFOSTP monitor” in On-board Diag-

nostic System — Diagnostic
Test Mode Il. (See page EF &
EC-54.)

2. Maintaining engine at 2,000

tpm under no-load, check that
the malfunction indicator lamp
goes ON and OFF more than 5
fimes during 10 seconds.

OK

A

.| Replace heated oxygen

sensor(s).

SEF045MA

CHECK FOR INTAKE AIR LEAK.

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

Yes
-

No

(Go to © on next page.)

EF & EC-176

Discover air leak location
and repair.
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TROUBLE DIAGNOSES
Diagnostic Procedure 34 — Unstable Idle

'
El B iacv-aacy ans B (Contd) ¢
kx*x ADJ MONITOR % % % E
CMPSsRPM (POS) 670rpm
————— CONDITION SETTING ———- CHECK IDLE ADJ. SCREW CLOGGING. [N° | Check for 1AS clogging Gl
IACV-AAC/V FIXED 1. Perform “IACV-AAC/V ADJ" in | or throttle valve clogging.
======== MONITOR =z======| “WORK SUPPORT" mode. )
COOLANT TEMP/S  177°F 2. Can you set engine speed as [idk
KDI;EC%?QSE:TS{%N gf:F Tollows by turning idle adjust-
ing screw? &l
67025 rpm
{in “N"" position)
OR LG

@ 1. Disconnect IACV-AAC valve
harness connector.
2. Gan you set engine speed as
follows by turning idle adjust-

ing screw?
570+25 rpm FE
{in "N" position})
ves AT
h 4
CHECK COMPRESSION PRESSURE. NG_‘ Check pistons, piston [P
e Check compression pressure. " rings, valves, valve seats
Standard: kPa (kg/cm?, psi)/300 rpm and cylinder head gas- EA
COMPRESSION 1,285 (13.1, 186) kets. i
‘ Minimum: kPa (kg/em?®, psi)/300 rpm
PRESSURE 981 (10.0, 142) A

Difference between each cylinder:
kPa (kg/cm?, psi)/300 rpm
98 (1.0, 14) BR

SEF309G oK
y &T
NG - ®
CHECK ECM HARNESS CONNECTOR. Repair or replace.
Check the ECM pin terminals for dam-
age or poot connection of ECM harness s
conneclor.

oK BT
¥
Reconnect ECM harness connector and
retest. Ha

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

(|
i

oK [

y

INSPECTION END

*. ECM may be the cause of a preblem, but this is rarely the case.
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TROUBLE DIAGNOSES

SEF380I

Diagnostic Procedure 35 — Hard to Start or
Impossible to Start when the Engine is Cold

SEFag2

SEF159

SEFD46M

CHECK BATTERY AND STARTER. NG | Repair or replace.
Check battery and starter condition.
{Refer to "BATTERY" and "STARTING
SYSTEM" in EL section.)
OK
,
CHECK FUEL PRESSURE. No .| Check fuel pump and cir-
1. Pinch fuel feed hose with fingers. cuit. {(See page EF &
2. When cranking the engine, is there EC-146))
any pressure on the fue! feed hose?
Yes
3
B Y
CHECK IACV-AIR REGULATOR AND Yes_ Check IACV-AAC valve,
IACV-AAC VALVE. | 1ACV-air regulator and
When pressing accelerator pedal fully, circuits. (See pages EF &
can you start the engine. EC-152 - 156.)
No
ﬂ 4
CHECK INJECTOR. Ne .| Check injector(s) and cir-
1. Remove camshaft position sensor " cuit(s).
from engine. {Harness connector
should remain connected.)
2. Turn ignition switch ON. (Do not start
engine.)
3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?
Yes
Y
NG

CHECK IGNITION SPARK.

1. Disconnect tgnition coil assembly
from collector.

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

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

4. Check for spark.

lOK

{Go to & on next page.)

EF & EC-178

hd

Check ignition coil,
power transistor unit and
their circuits. (See page
EF & EC-95)
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SEF1561

Diagnostic Procedure 35 — Hard to Start or
Impossible to Start when the Engine is Cold

(Cont’d)

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

NG

Repair or replace spark

OK

L 4

plug(s).

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

NG

Repair or replace.

OK

A

Reconnect ECM harness connector and
retest.

L d

Trouble is not fixed.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-80.

NG

Repair or replace.

¥

OK

A

TRY A KNOWN GOOD ECM*

Y

INSPECT!ION END

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

EF & EC-179

A

S

LG

FE

AT

PD

A

RA

8T

@3

BT

[l

o
s
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Diagnostic Procedure 36 — Hard to Start or
Impossible to Start when the Engine is Hot

Fuel pressure e
reguiator N

SEF053M

SEF159!

SEFQ46M

CHECK FUEL PRESSURE. No 1 Check fuel pump and cir-
1. Pinch fuel teed hose with fingers. cuit. (See page EF &
2. When cranking the engine, is there EC-148.)
any pressure on the fuel feed hose?
Yes
y
CHECK FUEL YAPOR. YES__ Check fuel properties,
1. Disconnect fuel pressure regulator
vacuum hose and plug hose.
2. Can you start engine?
No
L 4
CHECK INJECTOR. No . | Check injector{s) and cir-
1. Remave camshaft position sensor " cuit(s).
from engine. (Harness connector
should remain connected.)
2. Turn ignition switch ON. (Do not start
engine.)
3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?
Yes
4] !
NG

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

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

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

4. Check for spark,

lOK

(Go to @ on next page.)

EF & EC-180

b4

Check ignition coil,
power transistor unit and
circuits. {See page EF &
EC-95.)
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Diagnostic Procedure 36 — Hard to Start or
Impossible to Start when the Engine is Hot

(Cont’d) ®
i

CHECK ECM HARNESS CONNECTOR.  [NG | Repair or replace.
Check the ECM pin terminals for dam-

N

age or poor connection of ECM harness BAA
connector.
oK | EM

r

Reconnect ECM harness connector and
retest. LG

Trouble is not fixed.

4

CHECK ECM POWER SUPPLY AND NG | Repair or repiace.
GROUND CIRCUIT. "
Reter to page EF & EC-80. FIE
oK
4 AT

TRY A KNOWN GOOD ECM*

2l

4
INSPECTION END

BA

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

EL

B
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Diagnostic Procedure 37 — Hard to Start or
Impossible to Start under Normal Conditions

CHECK BATTERY AND STARTER. NG | Repair or replace.
GCheck battery and starter operation. "
(Refer to “BATTERY" and "STARTING
SYSTEM" in EL section.)

OK

SEF3801
y
CHECK FUEL PRESSURE. No . | Check fuel pump and cir-
1. Pinch fuel feed hose with fingers. | cuit. (See page EF &
2. When cranking the engine, is there EC-146.)
any pressure on the fuel feed hose?

Yes

A
CHECK INJECTOR FOR LEAKAGE. Yes‘ Check injector(s) for

seroarml | When pressing acceterator pedai fully, i leakage.
can you start the engine.
3
(3] -
\ A
5 N u@ 4 4]

\d

should remain connected.)
. Turn ignition switch ON. (Do not start
engine.)
serasalf | 3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?

< :
S CHECK INJECTOR. No 1 Check injectors and cir-
1. Remove camshaft position sensor cuits.
@ from engine. {(Harness connector

-
S
ha

Yes
r
CHECK IGNITION SPARK. NG | check ignition coil,
1. Disconnect ignition coil assembly " power transistor unit and
from collector. circuits. (See page EF &
2. Connect a known good spark plug to EC-95)

the ignition coil assembly.

SEFis91] | 3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

lOK

{Go to ® on next page.)

SEF046M
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SEF1561

SEC5H47A

Diagnostic Procedure 37 — Hard to Start or
Impossible to Start under Normal Conditions

(Contd) @

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

NG

- Repair or replace spark

plug(s).

OK
r
CHECK EGR VALVE. NG | Repair or replace.
Check EGR valve for sticking. "
oK
v
NG

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

oK

L4

Reconnect ECM harness connector and
retest.

h 4

Trouble is not fixed.

» Repair or replace.

CHECK ECM POWER SUPPLY AND NGk Repair or replace.
GROUND CIRCUIT. .
Refer to page EF & EC-80.
OK

¥
TRY A KNOWN GOOD ECM*

¥

NG

CHECK TIMING BELT FOR PROPER
INSTALLATION,

OK

Y

INSPECTION END

Replace timing belt.

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

EF & EC-183

)

WRA:

EM

LG

EF &

BT

HA
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TROUBLE DIAGNOSES

. Diagnostic Procedure 38 — Hesitation when the
- | Engine is Hot

. ;
Fuel pressure et

regulator 7y
CHECK FUEL VAPOR. Yes | check fuel properties.
1. Disconnect fuel pressure regulator

Y

(( vacuurm hose and phig hose.
. 2. Perform cruise test.
ﬁ 3. Does the hesitation disappear?
SEF0S59M No

) 4
CHECK CANISTER PURGE. Yes& Check purge and vacuum
1. Disconnect canister purge line hose lines.

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

No

h 4
INSPECTION END

EF & EC-184 322
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SEF156)

Left side

Diagnostic Procedure 33 — Hesitation when the

Engine is Cold
1

CHECK SPARK PLUGS. NG | Repair or replace spark
Remove spark plugs and check for - plug(s).
fouling, etc.
OK
h 4
CHECK FOR INTAKE AIR LEAK. Yesh Discover air leak location

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

and repair,

No

Y

Trouble is fixed.

TRY A KNOWN GOOD MASS AIR FLOW
SENSOR.

> Replace mass air flow

SEnsor.

r

Trouble is not fixed.

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

¥

INSPECTION END

SEF045MA

EF & EC-185

BR

ST

RS

BT

EL

([BYS
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Normal Conditions
[ 1 |

Diagnostic Procedure 40 — Hesitation under

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

NG

OK

:

SEF156! h 4

¥

Repair or replace spark
plug(s).

CHECK HEATED OXYGEN SENSOR.

#MONITOR ¥ NO FAIL D

2087rpm
LEAN
RICH

CMPS-RPMIPQS)
M/R F/C MNT
M/R F/C MNT-R

| RECORD

left sides)” in "DATA
MONITOR' mode.

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

SEF386N onds.

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

Yes

1. See "M/R F/C MNT (right and

1 time: RICH — LEAN — RICH

@ 1. Set “Heated oxygen sensor
monitar” in On-board Diag-
nostic System — Diagnostic

EC-54.)

SEFO51P 2. Mainlaining engine at 2,000

Carbon canister

Purge Hne \
ég SEFQ67M

times during 10 seconds.

Test Mode 11. {See page EF &

rpm under no load, check that
the malfunction indicator famp
goes ON and OFF more than 5

No

Y

Y

Replace heated oxygen
sensor(s).

CHECK CANISTER PURGE.

and plug hose.
2. Perform cruise test.

3. Does the hesitation disappear?

Yes

1. Disconnect canister purge line hose

lNo

(Go to ® on next page.)

EF & EC-186

Check purge and vacuum
lines.
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Diagnostic Procedure 40 — Hesitation under
Normal Conditions (Cont’d)

®
4 1 &
CHECK FOR INTAKE AIR LEAK. YesL Discover air leak location
When pinching blow-by hose (lowering | and repair. M
the blow-by air supply), does the i
engine speed rise?
No EM
¥
INSPECTION END Le

B

&1

)
=

il

B
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F FUEL
-~
-

4

SEF236!

B activetest B [
* Xk POWER BALANGE * % %

—======= MONITOR =======z|
CMPS«RPM (POS) 745rpm
MAS AIR/FL SE 113V
IACV-AACH 15%

R -

151617 /8| smA

MEF555G

/ﬁﬁ/“

SEF1&9f

Diagnostic Procedure 41 — Engine Stalls when

Turning
L1

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

NG

Y

OK

r

Fill fuel tank with fuel.

PERFORM POWER BALANCE TEST.
1. Perform "POWER BALANCE"
in "AGTIVE TEST" maode.

2. |s there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

Ne

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

®

Yes

Y

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 sen-
sor shaft, does each injector make
an operating sound?

No

Y

Yes

4
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 piug against a
suitable ground and crank engine.

4. Check for spark.

NG

SEF046M

lOK

(Go to & on next page.)

EF & EC-188

Check ignition coil,
power transistor unit and
circuits. (See page EF &
EC-95)

326



TROUBLE DIAGNOSES

Diagnostic Procedure 41 — Engine Stalls when

Turning (Cont’d)

B FUEL PRES RELEASE B ®
FUEL PUMP WILL STOP BY
TOQUCHING START DURING
I%%&NK A FEW TIMES &l
w3l
AFTER ENGINE STALL. NG
CHECK FUEL PRESSURE. | Check fuel pressure reg-
1. Perform *'FUEL PRESSURE " ulator diaphragm. A
RELEASE" in “WORK l
START ] SUPPORT" mode in order to
release fuel pressure to zero. EW
2. Install fuel pressure gauge
and check fuel pressure.
At idle: K
Approx. 255 kPa (2.6 kglcm?®,
37 psi)
The moment throttle valve is
fully open:
Approx. 304 kPa (3.1 kg/cm?, B
44 psi) FE
OR
@ 1. Release fuel pressure lo zero. aT
SEFa04 (Refer to page EF & £C-223.) a
2. Install fuel pressure gauge
and check fuel pressure. ED
OK
L 4
NG . =2
CHECK ECM HARNESS CONNECTOR. . | Repair or replace.
Check the ECM pin terminals for dam- i
age or poor connection of ECM harness o4,
connector.
OK 32
h 4
Reconnect ECM harness connector and
retest. 8T
Trouble is not fixed.
. RS
CHECK ECM POWER SUPPLY AND NG | Repair or replace. .
GROUND CIRCUIT. i
Refer to page EF & EC-80. BT
oK
: HA
TRY A KNOWN GOOD ECM*
EL
h 4
INSPECTION END
1

*' ECM may be the cause of a problem, but this is rarely the case.
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* % x POWER BALANCE % %%

CMPS«RPM (POS}
MAS AIR/FL SE
IACV-AACN

745rpm
113V
15%

iy

B acTivetest B [

======== MONITOR =======

TEST
START

EN(2[3][4]

15 ej7]8]

MEF556G

Harness connector

/—H

SEF158!

SEFQ46M

Diagnostic Procedure 42 -—— Engine Stalls when

the Engine is Hot
1

CHECK FUEL VAPOR.

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

2. Perform cruise test.

3. Does the engine stail disappear?

Yes

No

y

Check fue! properties.

PERFORM POWER BALANCE TEST.

1. Perform “"POWER BALANCE"

in “ACTIVE TEST" mode.

2. |s there any cylinder which
does not produce a momen-
tary engine speed drop?

R

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

®

Yes

No
»

Go to .

CHECK INJECTOR.

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

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

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

No

Yes

4]
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
suitable ground and crank engine.

NG

4. Check for spark.
lYes

{Go to ® on next page.)

EF & EC-190

Y

Check ignition coil,
power transistor unit and
their circuils. (See page
EF & EC-95.)
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TROUBLE DIAGNOSES
Diagnostic Procedure 42 — Engine Stalls when

the Engine is Hot (Cont’d)
B FUEL PRES RELEASE M ®
FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.
CRANK A FEW TIMES CHECK FUEL PRESSURE. NG | Gheck fuel pressure reg- | Gl
AFTER ENGINE STALL. E! 1. Perform “FUEL PRESSURE ulator diaphragm.
RELEASE" in “WORK
SUPPORT" mode in order to [y
release fuel pressure to zero.
START 2. Install fue! pressure gauge
and check fue! pressure.
At idle: [ER
Approx, 255 kPa (2.6 kg/cm?,
37 psi) .
The moment throttle valve is LG
tully open:
Approx. 304 kPa (3.1
kgicm?, 44 psh
OR
1. Release fuel pressure to zero.
(Refer to page EF & EC-223) =
2. Install fuel pressure gauge FE
and check fuel prassure.
OK BT
SEF204J Y NG
CHECK ECM HARNESS CONNECTOR. »| Repair or replace.
Check the ECM pin terminals for dam- B
age or poer connection of ECM harness i
connector.
OK EA
v
Reconnect ECM harness connector and
retest. B4
Trouble is not fixed,
¥
CHECK ECM POWER SUPPLY AND NG | Repair or replace. B
GROUND CIRCUIT,
Refer to page EF & EC-80.
(&
oK 8T
L4
TRY A KNOWN GOOD ECM* S
i
k4
CHECK TIMING BELT FOR PROPER NG, Repface timing belt. BT
INSTALLATION.
oK
y KA
INSPECTION END
EL
*: ECM may be the cause of a problem, but this is rarely the case.
(D
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W)
i
SEF3821
B acrvetest B O
* ¥ ¥ POWER BALANCE % %%
ma=zmz==z= MONITOR ========
CMPSRPM (PCS) 745rpm
MAS AIR/FL SE 113V
IACV-AACN 15%
Iy
BB(2][3][4] resr
15 [6]l7]{8 ] smar
MEF555G

Harness conne

/[ﬁﬁ

ctar

SEF1581

SEF046M

Diagnostic Procedure 43 — Engine Stalls when

the Engine is Cold

CHECK IACV-AIR REGULATOR AND
1ACV-AAC VALVE.

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

NG

Y

OK

r

Cheack |IACVY-AAC valve,
|ACV-air regulator and
circuits. (See pages EF &
EC-152 - 156.)

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

2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

NG

@ When disconnecting each injec-
tor harness connector one at a
time, is there any cylinder which
does not produce a momentary

engine speed drop?

OK

A 4

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 sen-
sor shaft, does each injector make
an operating sound?

NG

¥

OK

r

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

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

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

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

4. Check for spark.

NG

Y

lox

(Go to &) on next page.}

EF & EC-192

Check ignition coil,
power transistor unit and
circuils. (See page EF &
EC-95.)
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Diagnostic Procedure 43 — Engine Stalls when

the Engine is Cold (Cont’d)
®
‘ &l
CHECK SPARK PLUGS. NG._ Repair or replace spark
Remove the spark plugs and check for " plug(s).
fouling, ete. (02
oK
seF156!| [ ER
¥
B FUEL PRES RELEASE B CHECK FUEL PRESSURE. NG’ Check fuel pressure reg- Lo
1. Perform "“FUEL PRESSURE ulator diaphragm.
FUEL PUMP WILL STOP BY RELEASE" in "WORK
ISLLIJE_CHING START DURING SUPPORT" mode in order to
CRANK A FEW TIMES release fuel pressure to zero.
AFTER ENGINE STALL. 2. Install fuel pressure gauge
and check fuel pressure. =E
At idle:
START _| Approx. 255 kPa (2.6 kg/cm?,
37 psi) AT
' ' The moment throttle valve is
fully open:
Approx. 304 kPa {3.1 20
kg/em?®, 44 psi)
@ 1. Release fuel pressure to zero. =4
{Refer to page EF & EC-223)}
2. Install fuel pressure gauge RA
and check fuel pressure. i
OK
v I
S5EF204J| | CHECK ECM HARNESS CONNECTOR. NG; Repair or replace.
Check the ECM pin terminals for dam- " S|
age or poor connection of ECM harness T
connector.
OK RIS
L A
Reconnect ECM harness connector and 5T
retest.
Trouble is not fixed.
v T2
CHECK ECM POWER SUPPLY AND NG | mepair or replace.
GROUND CIRCUIT. " EL

Refer to page EF & EC-80.

CK
¥
TRY A KNOWN GOOD ECM*

h 4
INSPECTION END

*: ECM may be the cause of a problem, but this is rarely the case.
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B 1ACV-AAC/N SYSTEM BB
LET ENGINE IDLE
THEN
TOUCH START
(AJC SW - LIGHT SW OF)

|
START _|

MEF564G

[ wext ||

W acrvetesT B [

IACV-AACHY OPENING 50%

mzzzz==== MONITOR ========
CMPSsRPM (POS) 720rpm
MAS AIR/FL SE 1.19v
COOLANT TEMP/S 179°F

G 0P JLoWR o]

MEF51BG

Diagnostic Procedure 44 — Engine Stalls when
Stepping on the Accelerator Momentarily

CHECK OVERALL FUNCTION.
1. Start engine and warm it up suffi-
ciently.
2. Check idle speed.
720+50 rpm
{in "N'" position)
3. Perform “IACV-AAC/V
SYSTEM™ in “FUNCTICN
TEST"' mode with CONSULT.
COR

Ne

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

2. When touching "Qu'" and
"Qd”, does the engine speed
change according to the per-
cent of [ACV-AAC valve open-
ing?

CR

3
2\\\‘ I”f,q‘
- o"
1< -5
s I

0* 6

SEF146i

B actvetesT [

* % %k POWER BALANCE % % %
mmme==m== MONITOR ========
CMPS«RPM (POS) 745rpm
MAS AIR/FL SE 113V
IACV-AACN 15%

Iil |i| l_z_;__l TEE'IIST

[5]l6]{7]{8ji ST

MEFS55G

/’/—-—-.

Harness connector

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

®

Yes

h 4

.| Check IACV-AAC valve

and circuit. (See page EF
& EC-154.)

PERFORM POWER BALANCE TEST.

1. Perform “POWER BALANCE"

in “"ACTIVE TEST"” mode.

2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?

CR

No

A\

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

®

l Yes

(Go to ® on next page.)

EF & EC-194

Go to .

332



TROUBLE DIAGNOSES

SEF1591

Diagnostic Procedure 44 — Engine Stalls when

Stepping on the Accelerator Momentarily

(Cont’d) ®

SEFG46M

B FUEL PRES RELEASE B

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES
AFTER ENGINE STALL.

[

START

SEF204J

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 sen-
sor shaft, does each injector make
an operaling sound?

No

Check injector(s) and
their circuit(s).

Yes
Y
CHECK IGNITION SPARK. NG | Check ignition coil,
1. Discennect ignition coil assembly " power transistor unit and
from collector. their circuits. (See page
2. Connect a known good spark plug to EF & EC-95))
the ignition coil assembly.
3. Place end of spark plug against an
earth point with engine cranking.
4. Check for spark.
OK
¥
CHECK FUEL PRESSURE. NG‘ Check fuel pressure reg-

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 kgicm?, 37 psi)

The moment throtlle valve is fully

open:

Approx. 304 kPa (3.1 kgicm?, 44 psi)

1. Release fuel pressure to zero.
(Refer to page EF & EC-223.)

2. Install fuel pressure gauge
and check fuel pressure.

@ on

lOK

(Go to on next page.}

EF & EC-195

ulator diaphragm.

WA

El

RS

A
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Diagnostic Procedure 44 — Engine Stalls when
Stepping on the Accelerator Momentarily
(Cont’d)

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

Y

OK

Reconnect ECM harness conneclor and
retest.

Trouble is not fixed.

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

Refer to page EF & EC-80.

3

OK
v
TRY A KNOWN GQOD ECM*

A A

INSPECTICN END

*: ECM may be the cause of a problem, but this is rarely the case.
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Diagnostic Procedure 45 — Engine Stalls after
i B acv-aac/y sYSTEM Hl 9 . gine St e
LET ENGINE IDLE Decelerating
THEN
TOUGH START n
(A/C SW - LIGHT SW OF) CHECK OVERALL FUNCTION, No | Check IACV-AAG valve @l
1. Start engine and warm it up suffi- and circuit. (See page EF
ciently. & EC-154))
2. Check idle speed. A
iy 720+50 rpm
| NEXT " START I (in "N position) 1
MEF564G 3. Perform "IACV-AAC/V EM
|-I] SYSTEM" in "FUNCTION
B AcTwETEST B D TEST” mode with CONSULT. Le
OR ¥
|ACV-AAC/N OPENING 50% 1. Select "IACV-AAC/V
- ————=== MONITOR =======x] OPENING™ in “ACTIVE TEST"
CMPS=RPM (POS} 720rpm mode.
MAS AIR/FL SE 1.19v 2. When touching “'Qu’’ and
COOLANT TEMP/S 179°F “Qd", does the engine speed [EE
Eﬂ ||T|| change according to the per-
= = cent of IAGV-AAC valve open- ‘
MEF518G
OR
When disconnecting IACV-AAG =
valve harness connector, does B
3 i 7
2‘\““',’4 the engine speed drop?
N -5 Yes FA
el -
0" 6
y N RA
= CHECK IDLE ADJ. SCREW CLOGGING. O | Check for 1AS clogging
1. Perfarm "“TACV-AAC/V ADJ" in | or throttie body clogging.
"“WORK SUPPORT' mode. ER
SEF14et 2. Can you set engine speed as
follows by turning idle adjust-
2 ing screw? &T
|i W acv-aaciv ap) B D 670+ 25 rpm
# %% ADJ MONITOR s s % {in "N" position) ns
CMPS*RPM (POS)  670rpm OR &
1. Disconnect IACV-AAC valve
————— CONDITION SETTING ———- h t
IACV-AACHY EIXED arness connector 87
—m=—— s MONITOR =o====== 2. Can you set engine spee(.i as =
COOLANT TEMP/S  177°F follows by turning idle adjust-
IDLE POSITION OoN ing screw? i
AIR COND SIG OFF ~ 670+25 rpm L
MEF519G (in “N" position)
iYes EL

(Go to () on next page.)

SEF1811
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TROUBLE DIAGNOSES

B AcTivETEST B O

# ok ok POWER BALANCE * %%
======== MONITOR =======2
CMPS«RPM (POS) 745rpm
MAS AIR/FL SE 113V
IACV-AACH 15%

B o

L5l 6][7 |81 s™AT

MEF555G

i

SEF1591

SEFQ46M

Diagnostic Procedure 45 — Engine Stalls after

Decelerating (Cont’d)
®

PERFORM POWER BALANCE TEST.

1. Perform "POWER BALANCE"

in "ACTIVE TEST"' mode.

2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

No

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

Yes

L J

Go toﬂ .

CHECK INJECTOR,

1. Remove camshaft positicn sensor
from engine. {(Harness connector
should remain connecied.)

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

3. When rotaling camshaft position sen-
sor shait, does each injector make
an cperating sound?

No

Yes

A

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

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

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

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

4. Check for spark.

NG

lOK

{Go to on next page.)

EF & EC-198

Check ignition coil,
power transistor unit and
circuits. (See page EF &
EC-95)
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TROUBLE DIAGNOSES

B FUEL PRES RELEASE B

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES
AFTER ENGINE STALL.

START

\

SEF204J

Diagnostic Procedure 45 — Engine Stalls after

Decelerating (Cont’'d)

s

CHECK FUEL PRESSURE.
1. Perform “"FUEL. PRESSURE
RELEASE" in "WORK
SUPPORT" mode in order to
release fuel pressure to zero.
2. Install fuel pressure gauge
and check fuel pressure.
At idle:
Approx. 255 kPa (2.6 kg/cm?,
a7 psi)
The moment throttle valve is
fully open:
Approx. 304 kPa (3.1
kg/cm?, 44 psi)
OR

NG

#MONITOR wNO FAIL

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

2087rpm
LEAN
RICH

L]

RECORD

SEF386N

@ 1. Release fuel pressure to zero.
(Refer to page EF & EC-223.)
2. Inslall fuel pressure gauge
and check fuel pressure.

OK

,

.| Check fuel pressure reg-

ulator diaphragm.

N V4
~ -~
— [ CHECK ™
~ ~

/1N

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 (with
engine warmed up
sufficiently.), check that the
monitor fluctuates between
"LEAN" and “RICH” more
than 5 times during 10 sec--
ands.

1 time: RICH — LEAN — RICH

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

NG

OR
. Set ""Heated oxygen sensor
mopitor’” in -On-board Diag-
nostic System — Diagnostic
Test Mode I, (See page EF &
EC-54.)

2. Maintaining engine at 2,000
rpm under no load, check that
the malfunction indicator lamp
goes ON and OFF more than 5
times during 10 seconds.

lOK

(Go to @ on next page.)

EF & EC-199

Replace heated oxygen
sensor{s}).

)

V12,

EM

a5)
D

B9

T

il

EL

(D)
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TROUBLE DIAGNOSES

Diagnostic Procedure 45 — Engine Stalls after
Decelerating (Cont’d)
©

l

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

OK

¥

Reconnect ECM harness cennector and
retlest.

Trouble is not fixed.

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

Refer to page EF & EC-80.

Y

OK
r
TRY A KNOWN GOOD ECM*

4
INSPECTION END

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

EF & EC-200 333



TROUBLE DIAGNOSES

B actvetest® [

* ¥ % POWER BALANCE * * %
MONITOR

Diagnostic Procedure 46 — Engine Stalls when

Accelerating or Cruising
1]

PERFORM POWER BALANCE TEST.

1. Perform “POWER BALANCE”

in “ACTIVE TEST" mode.

2. Is there any cylinder which
does net produce a momen-
tary engine speed drop?

OR

No

CMPS*RPM (POS)  745rpm
MAS AIR/FL SE 1.13V
IACV-AACN 15%
by
BBz 13 ][4] resr
[51[61[7][8 ]| _smar
MEF555G
‘/—«

Harness connector

2

Injector

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

Yes

»

h

Go toﬂ .

SEF1581

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 sen-
sor shaft, does each injector make
an operating sound?

No

Yes

Y

. | Check injector(s) and cir-

cuit(s).

SEFG46M

CHECK IGNITICN SPARK.

1. Disconnect ignition coil assembly
from collector.

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

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

4. Check for spark.

NG

¥

lOK

(Go to ® on next page.)

EF & EC-201

Check ignition coil,
power transistor unit and
circuits. (See page EF &
EC-95)
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TROUBLE DIAGNOSES

4 M FUEL PRES RELEASE

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES
AFTER ENGINE STALL

[ START

\ 4

PCV hose

PCV valve

T
SEF204J
:
Left side /’\ erd
a S =
. o= S A LT
N A7 IS

SEF045MA

Diagnostic Procedure 46 — Engine Stalls when
Accelerating or Cruising (Cont’d)

®

CHECK FUEL PRESSURE.

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

2. Install fuel pressure gauge
and check fuel pressure,
At idle:
Approx. 255 kPa (2.6 kgiem?,
37 psi)
The moment throtile valve is
fully open:
Approx. 304 kPa (3.1 kgfcm?®,
44 psl)

OR

NG

1.
@ (Refer to page EF & EC-223))
2. Install fuel pressure gauge
and check fuel pressure.

Release fuel pressure 1o zero.

OK

y

Check fuel pump, circuil
and fuel pressure regula-
tor.

CHECK FOR INTAKE AIR LEAK.

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

Yes
»

lNo

(Go to @) on next page.)

EF & EC-202

Discover air leak location
and repair.
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TROUBLE DIAGNOSES

Diagnostic Procedure 46 — Engine Stalls when
Accelerating or Cruising (Cont'd)

®

l

CHECK ECM HARNESS CONNECTOR.  |NG | Repair or replace. Gl
Check the ECM pin terminals for dam-
age or poor connection of ECM harness

L

)
connector. M2
OK
Y B
Reconnect ECM harness connector and
retest.
LG

Trouble is not fixed.

CHECK ECM POWER SUPPLY AND YBS__ Repair or replace.
GROUND CIRCUAT. "
Refer to page EF & EC-80. =
FE
No
4
BT
TRY A KNOWN GOOD ECM*
y [P
INSPECTION END
BA
*: ECM may be the cause of a problem, but this is rarely the case.
R
BR
57
RS
BT
(ff
EL

EF & EC-203 341



TROUBLE DIAGNOSES

[1] Diagnostic Procedure 47 — Engine Stalls when
the Electrical Load is Heavy

CHECK BATTERY AND ALTERNATOR.

NGL Repair or replace.

»

Check battery and alternator condition.
(Refer to "BATTERY" and "STARTING
SYSTEM'' in EL section.)

oK

SEF3891
A 4

B AcTivETEST IR D PERFORM FOWER BALANCE TEST. No .| Go to .

1. Perform “POWER BALANCE"
in "ACTIVE TEST” mode.
CMPS*RPM (POS) 745cpm 2. Is there any cylinder which
MAS AIR/FL SE 1.13v does not produce a momen-
IAGV-AACHN 15% tary engine speed drop?

" OR

Iini”_‘l__l TEHST .:L-g. When disconnecting each injec-

tor harness connector one at a
| ” ” ” ! START
5 6 7 8 time, is there any cylinder which

MEF555G does not produce a momentary
; engine speed drop?
L

%* %k POWER BALANCE % % %

Yes

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

from engine. {Harness connector
should remain connected.)

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

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

Yes

E
h 4

CHECK IGNITION SPARK. NG | check ignition coil,

1. Disconnect ignition coil assembly " power transistor unit and
from collector. circuits. (See page EF &

2. Connect a known good spark plug to EC-95.)

the ignition coil assembly.
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
lOK

(Go to @ on next page.)

SEF159t

SEFG46M

EF & EC-204



TROUBLE DIAGNOSES

B FUEL PRES RELEASE W

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES
AFTER ENGINE STALL.

START

|

\

SEF204J

Diagnostic Procedure 47 — Engine Stalls when
the Electrical Load is Heavy (Cont’d)

®

CHECK FUEL PRESSURE.

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

2. Install fuel pressure gauge
and check fuel pressure.
At idle:
Approx. 255 kPa (2.6 kg/cm?,
37 psi)
The momenl throtlle valve is
fully open:
Approx. 304 kPa (3.1
kg/cm?, 44 psi)
OR

NG

@ 1. Release fuel pressure to zero.
(Refer to page EF & EC-223))

2. Instatl fuel pressure gauge
and check fuel pressure.

OK

A

.| Check fuel pressure reg-

ulater diaphragm.

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

NG

OK

Y

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

L4

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-80.

0K

L 4

TRY A KNOWN GOOD ECM*

A 4

INSPECTION END

NG

Repair or replace.

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

EF & EC-205

Gl

EM

Al
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TROUBLE DIAGNOSES

B FUEL PRES RELEASE B

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES
AFTER ENGINE STALL

SEF2042

Left side

SEFD4EMA

Diagnostic Procedure 48 — Lack of Power and
Stumble

CHECK FUEL PRESSURE.

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

2. Install fuel pressure gauge
and check fuel pressure.

Al idte:
Approx. 255 kPa (2.6 kg/cm?,
37 psh
The moment throitie valve is
fully open:
Approx. 304 kPa {3.1
kg/cm?, 44 psi)
OR

NG

P

@ 1. Release fuel pressure to zero.
{Refer to page EF & EC-223.}

2. Install fuel pressure gauge
and check fuel pressure.

OK

4

Check fuel pressure reg-
ulater diaphragm.

CHECK FOR INTAKE AIR LEAK.

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

Yes
-

No

r

Discover air leak location
and repair.

CHECK TIMING BELT FOR PROPER
INSTALLATION.

NG

OK

r

INSPECTION END

EF & EC-206

Replace timing belt.
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TROUBLE DIAGNOSES

Diagnostic Procedure 49 — Knock

CHECK FOR INTAKE AIR LEAK.

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

Yes
>

No

A 4

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

sticking.

SEF§20FB

CHECK EGRC-SOLENOQID VALVE.
1. Select "EGRC SQL/V" in
"ACTIVE TEST" mode.
2. Turn EGRC-solencid valve ON
and OFF.
3. Check gperating sound.
OR

NG

. Disconnect EGRC-solenpid
valve harness connector.

2. Supply EGRC-solenoid valve

terminals with battery current

and check operating sound.

BACTIVE TESTH

il

ecrc souy OFF

787rpm

= = = MONITOR
CMPS-RPM{POS)

| [y
[jol\;_] ON/OFF ]ﬁi’

SEF632N

SEF657/N

lOK

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

EF & EC-207

.| Check solenoid valve and

circuit.

Gl

WA

M

EA

o)
IRl

@
=7

=T
2]

B

Wﬁ.\
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TROUBLE DIAGNOSES

SEF186]

Diagnostic Procedure 49 — Knock (Cont’'d)

®

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

noid valve and air duct.

NG

OK

¥

Repair or replace.

CHECK FOR QIL LEAK TO COMBUS-
TION CHAMBER.

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

Yes

Y

Check pistons, piston
rings, valves, valve
seals, valve oil seal,
engine oif lavel, etc.

No

¥

INSPECTION END

EF & EC-208

346



TROUBLE DIAGNOSES

Diagnostic Procedure 50 — Surge

#MONITOR #NO FAIL [ ]
CMPS-RPM{POS)  2087rpm
M/R F/C MNT ~ LEAN
M/R F/C MNT-R  RICH
l RECORD ]
SEF386N
]
|/
~ -
— [ CHECK —
~ ~
/1N

SEFO5TP

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 that the
monitor fluciuates between
“LEAN" and "RICH" more
than 5 times during 10 sec-
onds.

1 time: RICH — LEAN — RICH
2 times: RICH — LEAN —
RICH — LEAN —
RICH
OR

NG

SEC547A

. Set '"Heated oxygen sensor
monitor” in On-board Diag-
nostic System — Diagnostic
Test Mode |l. (See page EF &
EC-54.}

2. Maintaining engine at 2,000

rpm under no load, check that

the malfunction indicator lamp

goes ON and OFF more than 5

times during 10 seconds.

OK

A 4

Replace heated oxygen
sensor(s).

CHECK EGR VALVE.
Check EGR valve for sticking.

NG

OK

r

Repair or replace.

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

NG

Y

OK

r

Reconnect ECM harness connector and
retest.

Trouble is not fixed.
¥

TRY A KNOWN GOOD ECM*

OK

INSPECTION END

Repair or replace.

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

EF & EC-209

=

.
i

A
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TROUBLE DIAGNOSES

1] Diagnostic Procedure 51 — Backfire through the

Intake

CHECK SPARK PLUGS. NGL Repair or replace spark

Remove the spark plugs and check for " plug(s).

fouling, etc.

0K
SEF156!
r
CHECK INTAKE AIR LEAK. Yes | piscover air leak location
Left side / A( When pinching blow-by hose (lowering | and repalr.
f

engine speed rise?

a the blow-by air supply), does the
@///\g, A _ w\fLI e blow-by PPy,

No

//- //, / YA J/ h 4

CHECK FOR INTAKE VALVE DEPOSITS.

.
H\ g”/ M If there are deposits on intake valves,
a;—}?” PCV hose @ remove them.
¥
LR

¥

Right side %/ INSPECTION END

SEF045MA

Diagnostic Procedure 52 — Backfire through the
Exhaust

CHECK ENGINE COCLANT TEMPERA- NG__ Replace or repair.
TURE SENSOR. i
Check engine coolant temperature sen-
sor and its circuit. {See page EF &
£C-90.)

oK

Y

INSPECTION END

EF & EC-210
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Electrical Components Inspection

ECM INPUT/OQUTPUT SIGNAL INSPECTION

1. ECM is located behind front passenger side dash. For this
inspection, remove the front passenger side dash. el

4 MEF424C

2. Remove ECM harness protector.

ECM harness protector

SEF3861

3. Perform all voltage measurements with the connectors con- BD
nected. Extend tester probe as shown to perform tests eas-

ily.
ST
BT
(i
serzsr| ECM HARNESS CONNECTOR TERMINAL LAYOUT
EL.
fnx
101102103104]105 Po70B 12|34 (5 7 9110 EI 21|22(23[25|26| 27]28]28|30| |41|42{43|44|45:46( X [48|49{50 ﬁ\v
109110 112]113.114 15(116{ |11]|12{13[14}15]16 18|19{20 31|32§33/34 3813g|40] |51 53)154{65|56]5758|58({60

MEF441G

EF & EC-211 349




TROUBLE DIAGNOSES

ECM inspection table

Electrical Components Iinspection (Cont'd)

*Data are reference values.

TERMINAL

ITEM CONRITION ‘DATA
NO.
1 |Engine is running.|
2 Approximately 0 - 100 mV
3 Idle speed
tgniti ignal
11 gnition sign |Engine is running.]
12 ) ) Approximately 76 - 120 mV
13 Engine speed is 2,000 rpm.
lEngine is running.]
10 - 12V
Idle speed
Engine is running.|
4 IACV-AAC valve
Steering wheel is being turned. 610V
Air conditioner is operating. -
Rear defogger is "ON"".
Headlamps are "ON"'.
|Engine is running.|
Approximately 0.9V
7 Tach ; idle speed
achometer
Engine is runn'mg.|
I_ Approximately 2.0V
Engine speed is 2,000 rpm.
Engine is runninﬂ
Approximately OV
) . A/C swilch is "ON"'.
9 Air conditicner relay — =
lEnglne 15 I'Uﬂrllrlg.l BATTERY VOLTAGE
AIC switch is “"OFF"". (11 - 14V}
||gnition switch "ON”[
[fgnition switch “OFF’ 0-1v
16 ECCS relay For a few seconds after turning ignition
(Self-shut off) switch “OFF"
[Ignilion switch “OFF"”
L BATTERY VOLTAGE
A few seconds after turning ignition (11 - 14v)
switch “"OFF"" and thereafter.
|Ignition switch “ON"|
For 5 seconds after turning ignition 0.7 -0V
swilch "ON".
Ugnition switch "ON"|
18 Fuel pump relay BATTERY VOLTAGE
5 seconds after turning ignition swilch |11 - 1qvy)
"ON’" and thereafter.
|Engine is running.l
0.7 - 0.9V
Idle speed
[Engine fs running | BATTERY VOLTAGE
i Cooling fan is nol operating. (11 -14V)
19 Cooling fan relay |Engine is running |
Approximately OV
Cooling fan is operating.
|Engine is running.]
23 Knock sensor Approximately 2.5V

Idle speed

EF & EC-212
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TROUBLE DIAGNOSES

ECM inspection table

Electrical Components Inspection (Cont’d)

*Data are reference values.

TERMINAL

ITEM CONDITION *DATA
NO.
|Ignition switch "DN”I BATTERY VOLTAGE Gh
Rear defogger is "OFF"", (11 -14Y)
25 Rear defogger switch
[Fgnition switch “ON"'| WA,
Approximately 0V
Rear defogger is "ON".
[Engine is running.| (Warm-up condition) =l
L 1.0-1.4V
Idie speed
27 Mass air flow sensor
lEngine is running.l {Warm-up condition) LE
1.4-19v
Engine speed is 2,000 rpm
Engine coolant temperature JTEngine is running.] 0- 5.0V
28 sefsor P Output voltage varies with
engine coolant temperature. FE
[+
29 Heated oxygen sensor RH |Engine is running_| {(Warm-up condition)
0 - Approximately 1.0V
55 Heated oxygen sensor LH Engine speed is 2,000 rpm B
Y
[Engine is running. | BATTERY VOLTAGE
33 IACV-FICD l— Air conditioner is not operating. (11 - 14v) B
solenoid valve rEngine is running.l
Approximately OV
Air conditioner is operating. EA
[Engine is running.]
o L. Steering wheel is in the "straight ahead” |APProximately 5V B
a4 ::’v::r: steering oil pressure position.
1
]Engine is running.J
Approximately OV BIR
Steering wheel is turned.
[Ignition switch “ON"| (Warm-up condition) Approximately 0.4 - 4V &
e Output voltage varies with ST
38 Throttle position sensor the throftle vaive opening
angle. BS
|Engine is running.| {Warm-up condition)
Less than 4.5V
Idle speed BT
39 EGR temperature sensor :
|Engine is running,l (Warm-up condition)
0-10v
EGR system is operating. HA
41 Camshaft position sensor |Engine is running.—| 10- 18V
51 (Reference signal) Do not run engine at high speed under no-load. ’ ' E
Camshaft position sensor IEngine is running.[ 2.0- 2.4V -
42 Positi p n Do not run engine at high speed under no-load. |[OQutput voltage varies
(Position signa slightly with engine speed. [
EF & EC-213 351
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ECM inspection table

Electrical Components Inspection {Cont’d)

*Data are reference values.

TERMINAL
ITEM CONDITION ‘DATA
NO.
|Igni!ion switch "'ON™ Approximately OV
43 Start signal [lgnition switch “START" BATTERY VOLTAGE
(11 - 14v)
|lgnition switch "ONT|
Approximately 0V
» AT control unit Gear positton is ""N”" or “P'"".
(Neutral position signal) llgnition swilch “ON"
Approximately 5V
Except the above gear position
]Ignition switch ""OFF” Approximately OV
45 Ignition switch @nition switch “ON"' BATTERY VOLTAGE
{11 - 14V)
Engine is running.
l_ 0.3 - 0.6V
A/C switch is “"ON",
48 Air conditioner switch
lEngine is runm‘ng.|
Approximately 5V
AJG switch is "OFF”,
48 Power source for sensors Iignition switch "ON"! Approximately 5V
49 Bower Supply |Ignltl0n switch ""ON" BATTERY VOLTAGE
59 Engine is running. (11 - 14V)
[Engine is running.| (Warm-up condition}
7.0 -10.0v
o Closed throttle position Accelerator pedal is fully released.
switch |Engine is running.l {(Warm-up condition)
L Approximately OV
Accelerator peda! is depressed.
57 Power sourlctle tor c!osed [Emon switch ""ON 70 - 10,0V
throttle position switch
|!gniti0n switch "ON"| 0.3 - Approximately 3.3V
. . Qutput voltage varies with
5 Throttle opening signal the throttle valve opening
angle.
£8 Battery ’Ignition switch ”OFF"] BATTERY VOLTAGE
(11 - 14V}
101 [Engine is runningJ
103
105 Iniect BATTERY VOLTAGE
110 njectors (11 - 14v)
112
114

EF & EC-214
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ECM inspection table

Electrical Components Inspection (Cont’d)

*Data are reference values.

TERMINAL

ITEM CONDITION *DATA
NO.
Iﬁ'lgine is running.] {Warm-up condition)
Idle speed Approximately OV
102 EGRC-solenoid valve Engine speed is above 3,100 rpm
|Engine is running.’(Warm-up condition) BATTERY VOLTAGE
Engine speed is about 2,000 rpm. {(11-14v)
IEngine is running.|
Idle speed (At 30 seconds after starling Approximately 5V
engine)
104 Fuel pump voltage control
|Engine is running.|
-— For 30 seconds after starting engine. Approximately 0V
L Engine speed is 2,000 rpm.
IEngine is running.| {Jack up drive whee! and
shift select lever 10 any|paTTERY VOLTAGE
position except "N or "P” (11 - 14V)
position.)
L— Idle speed
3 VTC solenold valve Engine is running.| (Jack up drive wheel and
shift select lever any
position except "N or "P”|[0.2 - 0.5V
position.)
L— Engine speed is 2,000 rpm.
|Engine is running.|
Approximately 0V
15 Heated oxygen sensor Engine speed is below 2,900 rpm.

heater

|Engine is running.|

Engine speed is above 2,900 rpm.

BATTERY VOLTAGE
(11 - 1av)

EF & EC-215

@i

MA
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1

EF &
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AT
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EA,

)
23

A
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MEF563G

ST €05
&

SEF110M

Electrical Components Inspection (Cont’d)

CAMSHAFT POSITION SENSOR

1. Remove camshaft position sensor from engine. (Camshaft
position sensor harness connector should remain con-

nected.)

2. Turn ignition switch “ON".
3. Rotate camshaft position sensor shaft slowly by hand and
check voltage between terminals ), @ and ground.
Terminal Voltage
(2 (120° signal)
Voltage fluctuates between 5V and 0OV,
{1 {1° signal}

It NG, replace camshaft position sensor.
After this inspection, diagnostic trouble code No. 11 might be
displayed though the camshaft position sensor is functioning
properly. In this case erase the stored memory.

MASS AIR FLOW SENSOR

1. Fold back mass air flow sensor harness connector rubber
as shown in the figure if the harness connector is con-
nected.

Turn ignition switch “ON".

Start engine and warm it up sufficiently.

Check voltage between terminal (b and ground.

bl A

Voltage V
Approximately 0.8
Approximately 0.8 - 1.5

Conditions
Ignition switch “ON'"' (Engine stopped.)
Idle {(Engine is warm-up sufficiently.)

SEF187B

SEF536H

5. If NG, remove mass air flow sensor from air duct. Gheck hot
wire for damage or dust.

ENGINE COOLANT TEMPERATURE SENSOR

1. Disconnect engine coolant temperature sensor harness

connector.
2. Check resistance as shown in the figure.

Temperature °C (°F) Resistance kQ)
20 (68) 21-29
50 (122) 0.68 - 1.00
80 (178) 0.30 - 0.33

If NG, replace engine coolant temperature sensor.

EF & EC-216
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

IGNITION COIL

= DISCONNECT
. E@ 1. Disconnect ignition coil harness connector.

Check resistance as shown in the figure.

5
T~ | 2
Terminal Resistance ;
@ -@ Approximately 0.9Q '
Q A
If NG, replace ignition coil. W&

SEF1 1@

G

POWER TRANSISTOR

(1 21 3Jalis]re]17) 1. Disconnect power transistor harness connector. LG
2. Check power transistor continuity between terminals as
shown in the figure.

. - Tester Con- Tester Con-
Terminal combination i - } S
polarity | tinuity polarity | tinuity
G G G G G G @ No o Ves FE
E1 E2 E3 E4 | E6 | E8 ) )
CRTED spofefere oo [y ] o | 4
SEF068M e © '
— E1 E? E3 E4 ES E6 43} =]
e s | e ] s | s e Yes o) Noo
21
If NG, replace power transistor.
)
R&
in the trunk room . —— FUEL PUMP &T
|% E@ 1. Disconnect fuel pump harness connector.
2. Check resistance between terminals @ and @©. os
Resistance: Approximately 0.2 - 5.0Q0 R
it NG, replace fuel pump.
BT
)
SEF897N
FUEL PUMP CONTROL MODULE L
DNNECT N . .
ij] 1. Start engine and warm it up sufficiently.
. 2. Check voltage between terminals @ and . B}
Tt
. Engine speed Voltage
idling 42y
1,500 rpm ov
SEFGI8N
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TROUBLE DIAGNOSES

Trunk room, right side

Fuel pump—
resistor

DISCONNECT

- E@
Y
W

MSCONNECT

SEF754H

BATTERY

SEFB57N

SEF820FB

DISCONNEET

(&

SEFg25!

Electrical Components Inspection (Cont’d)
DROPPING RESISTOR FOR FUEL PUMP

1. Check resistance between terminals @ and ).
Resistance: Approximately 2.2 kQ2

VEHICLE SPEED SENSOR

1. Jack up rear wheels. Use stands to support vehicle.

2. Disconnect vehicle speed sensor harness connector.

3. Check continuity between terminals @ and @ while rotat-
ing rear wheel by hand.

Continuity should come and go.
If NG replace vehicle speed sensor.

EGRC-SOLENOID VALVE
Check air passage continuity.

Air passage continuity | Air passage continuity

Condition
between &) and bhetween & and @

12V direct current sup-

ply between terminals Yes No
M and &
No supply No Yes

If NG, replace solenoid valve.

EGR VALVE

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

If NG, replace EGR valve.

HEATED OXYGEN SENSOR

Refer to “‘Diagnostic Procedure 9",
(See page EF & EC-103)

HEATED OXYGEN SENSOR HEATER

Check resistance between terminals @ and @ .
Resistance: 3 - 1,000Q
H NG, replace heated oxygen sensor.

EF & EC-218
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TROUBLE DIAGNOSES

SEFB30F

=
TS

OISCONNETT

SEFa51!

B THRTL P0S SEN ADJ

¥ % % ADJ MONITCR * ¥ ¥
THRTL POS SEN 0.48v
= = = MONITOR = = =

CMP5-RPM (PGS)  800rpm
IDLE POSITION ON

SEF624N

CONKECT

SEF1481

Electrical Components Inspection (Cont’d)
EGR TEMPERATURE SENSOR
Check resistance change and resistance value at 100°C (212°F).

Resistance should decrease in response lo temperature
increase.
Resistance: 100°C (212°F)
85.3+8.53 kO
If NG, replace EGR temperature sensor.

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 1.7
Partially released 1-105
Completely depressed Approximatety 10.5
If NG, replace throttie position sensor.
Adjustment

If throttle positicn sensor is replaced or removed, it is neces-
sary to install it in the proper position, by following the proce-
dure as shown below:

Install throttle position sensor body in throttle body. Do not

tighten bolts.

Connect throttle position sensor and closed throttie position

switch harness connector.

Start engine and warm it up sufficiently.

@ Perform "THRTL POS SEN ADJ” in "WORK
SUPPORT"” mode.
Measure output voltage of throttle position sensor
using voltmeter.

Adjust by rotating throttie position sensor body so that out-
put voltage is 0.4 to 0.5V.

Tighten mounting bolts.

Disconnect throttle position sensor harness connector for a

few seconds and then reccnnect it.

WAA,

E

ST

RS

BT

4

EL

[
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TROUBLE DIAGNOSES

SEF3521

SEFG58MN

?}JJD
Spring

Plunger

SEF339H

Electrical Components Inspection (Cont’d)

IACV-AAC VALVE

Check IACV-AAC valve resistance.
Resistance:
Approximately 100

Check plunger for seizing or sticking.
Check for broken spring.

IACV-FICD SOLENOID VALVE

*®
L4

Check for clicking sound when applying 12V direct current

to terminals.

Check plunger for seizing or sticking.
Check for broken spring.

JACV-AIR REGULATOR

Check IACV-air regulator resistance.
Resistance:
Approximately 70 - 80Q2

Check [ACV-air regulator for clogging.

EF & EC-220

358



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

@b Knock sensar KNOCK SENSOR
terminal 1. Disconnect knock sensor sub-harness connector.
2. Check continuity between terminal @ and ground.
15 Continuity should exist.
DISCONNECT @U

€ !
@ '1 WA

= SEF112M EM

/ R INJECTOR
/ %17 G@ 1. Disconnect injector harness connector. LC
y 2. Check resistance between terminals as shown in the figure.
: { Resistance: 10 - 14Q
if NG, replace injector.

FE
- Y/ N .
’ il
T SEF0B1M AT
VALVE TIMING CONTROL SOLENOID VALVE o
&3 mswgﬁ Check valve timing control solenoid valve for normal operation -
1S, K by supplying it with battery voltage between terminals @ and
G . ®. A
If NG, replace solenoid valve.
RA
B
SEFG53N
//U‘ — =V Lo CLOSED THROTTLE POSITION SWITCH (Idie position) 8T
\Q///éé /\ 715, E‘ED 1. Disconnect closed throttle position switch harness connec-
e \ ; tor. B
2. Check continuity between terminals and . RS
Accelerator pedal condition Continuity
Released Yes BT
Depressed No
SEF0G2M If NG, replace closed throttle position switch.
=
ECCS RELAY el
Check continuity between terminals @ and ®, & and @.
(D3
Conditions Continuity
12V direct current supply between v
terminals () and @ es
No current supply No

It NG, replace relay.

SEG2028
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TROUBLE DIAGNOSES

Electrical Components inspection (Cont’d)

FUEL PUMP RELAY
Check continuity between terminals @ and &).
S o . Conditions Continuity
12V direct current supply beiween terminals (1)
Yes
and (2
No current supply No
53 If NG, replace relay.
SEFQ54F
COOLING FAN RELAY
Check continuity between terminals @ and & .
Conditions Conlinuity
12V direct current supply between terminals (1)
Yes
and @
No current supply No
If NG, replace relay.
MEF468C

POWER STEERING OIL PRESSURE SWITCH

1. Disconnect power steering oil pressure switch harness
connector.
2. Check resistance between terminals while engine running.
Resistance:
{1 When sieering wheel is not turned: oo
2) When sieering wheel is turned: Approximately
0.450

= COOLING FAN MOTOR

5. 1. Disconnect cooling fan motor harness connector.
2. Supply cooling fan motor terminals with battery voltage and

MISCONNEET Coaling fan
GED ( | motor connector check operation.
Cooling fan motor should operate.
If NG, replace coeling fan motor.

SEFS60N
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Nz Releasing Fuel Pressure
— Data link . . )
/ connector Before disconnecling fuel line, release fuel pressure from fuel
for CONSULTY line to eliminate danger.

Perform “FUEL PRESSURE RELEASE” in "WORK
SUPPORT" mode with CONSULT.

Engine room, right side \/——"\ / 1. Remove fuel pump fuse.

P 2 ’ 1/\\@) e 2. Start engine. 1€
L\ <\‘v ‘ _ 3. After engine stalls, crank it two or three times to

N

7 ;
\% Fuel pump . release all fuel pressure.

Turn ignition switch off and reconnect fuel pump relay
or fuel pump connector.

_.,
c
7]
@

o

SMASL72C

Fuel Pressure Check 5D

a. When reconnecting fuel line, always use new ciamps.
b. Make sure that clamp screw does not contact adjacent
parts.
Use a torque driver to tighten clamps.
Use Pressure Gauge to check fuel pressure.
Release fuel pressure to zero.
Disconnect fuel hose between fuel filter and fuel tube
{engine side). A
Install pressure gauge between fuel filter and fuel tube. !
Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge.
At idling:
When fuel pressure regulator valve
vacuum hose is connected. RS
Approximately 250.1 kPa
(2.55 kglcm?, 36.3 psi)
When fuel pressure regulator valve BT
vacuum hose is disconnected.
Approximaiely 299.1 kPa
(3.05 kg/cm?, 43.4 psi)

RA

MR

oo

—

SEF120M

6. Stop engine and disconnect fuel pressure regulator vac- EL
uum hose from intake manifold.

7. Plug intake manifold with a rubber cap. DX

8. Connect variable vacuum source to fuel pressure regulator.
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Vacuum

Fuel pressure

SEF718B

Fuel Pressure Check (Cont’d)

9.

Start engine and read indication of fuel pressure gauge as
vacuum is changed.

Fuel pressure should decrease as vacuum increases. If resulls
are unsatisfactory, replace fuel pressure requlator.

Injector Removal and Installation

1. Release fuel pressure to zero.
2. Drain coolant from radiator drain cock.
3. Remove or disconnect the following:
¢ Related harnesses, wires and tubes
¢ Intake manifold collector
For details, refer to EM section.
4. Remove injectors with fuel tube assembly.
5. Remove injectors from fuel tube assembly.
6. 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 man-
ifold.

EF & EC-224
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EVAPORATIVE EMISSION SYSTEM

Description

Fuel check valve
\ Vapor vent line

Throttle body \ i

Fuel tank

Fuel filler cap with
vacuum relief valve

J Intake
Kmanifold

A

Main purge
/ orifice
‘ Purge controt
/ valve
d

= e

| N

: {\Constant

purge orifice
/A ‘i&

Activated carbon canister

<b : Air
« . Fuel vapor

SECH44AA

G©
®

Q%ﬁ 5

SEF312N

The evaporative emission system is used to reduce hydrocar-
bons emitted into the atmosphere from the fuel system. This
reduction of hydrocarbons is accomplished by activated char-
coals in the carbon canister.

The fuel vapor from sealed fuel tank is led inio the canister
when 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 bot-
tom of the canister. The fuel vapor will then be led to the intake
manifold.

When the engine runs at idle, the purge control valve is closed.
Only a small amount of vapor flows intc the intake manifold
through 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 purge and constant purge oritices.

Inspection

ACTIVATED CARBON CANISTER

Check carbon canister as follows:
Blow air in port & and ensure that there is no leakage.

Apply vacuum to port & .
Cover port (B with hand.
Blow air in port © and ensure free flow out of port B .

o0 8~

EF & EC-225
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EVAPORATIVE EMISSION SYSTEM

Fuel tank side

Check
valve

function i } Valve C} Rollover

valve
Valve B function

Canister side

SEF42ENA

Valve A
Fuel tank side

SEF427N

Inspection (Cont’d)
FUEL CHECK VALVE (With rollover 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.
2. Blow air through connector on canister side.
Air flow should be smoothly directed toward fuel tank side.
3. If fuel check valve is suspected of not properly functioning
in steps 1 and 2 above, replace it.
Rollover valve operation

Ensure that continuity of air passage does not exist when the
installed rollover valve is tilted to 90° or 180°.

FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing.

2. Suck air through the cap. A slight resistance accompanied
by valve clicks indicates that valve A is in good mechani-
cal condition. Note also that, by further sucking air, the
resistance should disappear with valve clicks.

3. Blow air on fuel tank side and ensure that continuity of air
passage exist through valve B.

4, |If valve is clogged or if no resistance is felt, replace cap as
an assembly.

EF & EC-226
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CRANKCASE EMISSION CONTROL SYSTEM

Description

This system returns blow-by gas to boih the
intake manifold and air inlet tubes.

The positive crankcase ventilation (PCV) valve is
provided to conduct crankcase blow-by gas to the
intake manifold.

During partial throttle operation of the engine, the
intake manifold sucks the blow-by gas through
the PCV valve.

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 valve. Flow then goes through the hose con-
nection in the reverse direction.

Under any condition, some of the flow goes
through the hose connection to the air inlet tubes.

Normally, the capacity of the valve is sufficient to EW
handle any blow-by and a small amount of venti- This will occur on vehicles with an excessively
lating air. high blow-by.
16
4 E- I == ﬂ_
( N Iy
9
PCV val @
e \\ PCV valve EJZLJ
FE
AT
PO
Engine not running .
ot backfiring Cruising
D |+ [ | | ™
Idling or Acceleration T4
decelerating or high load Inf)
¢ ¢ Fresh air f I
* : Blow-by gas - | hd |
SEF370IA
8T
Inspection
oG
PCV (Posilive Crankcase Ventilation) A
With engine running at idle, remove ventitation hose from PCV
valve; if the valve is working properly, a hissing noise will be g7
heard as air passes through it and a strong vacuum should be
felt immediately when a finger is placed over valve inlet.
A,
SEC137A E[L
VENTILATION HOSE
I
1. Check hoses and hose connections for leaks. IR
2. Disconnect all hoses and clean with compressed air. i any
hose cannot be freed of obstructions, replace.
ET277 365
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

FUEL PRESSURE REGULATOR

Regulated pressure 2099.1 (3.05, 43.4)
kPa (kg/cm?, psi)

Inspection and Adjustment

. FUEL PUMP

Idle speed*1 rpm

No-jcad*2 Resistance Q Approximately 0.2 - 5.0

AT (in "N position} 720+ 50

Air conditioner: ON 800+ 50
Ignition timing degree 15+2 BTDC EGR TEMPERATURE SENSOR
Throttle position sensor idle posi- Resistance
tion v 0.4-05 [at 100°C (212°F)] k0 86:3£8.53

*1: Feedback controiled and needs no adjustments
*2: Under the following cenditions:

® Air conditioner switch: OFF HEATED OXYGEN SENSOR HEATER

@ Steering wheei: Kept straight

ic load: OFF (Lights, heater, f def
. Erecfrlc oafj OFF (Lights, heater, fan & rear defogger} Resistance o 3 - 1,000
e Cooling fan: OFF
IGNITION COIL IACV-AAC VALVE
Primary voltage \ 12 Resistance Q Approximately 10
Primary resistance i
A tely 0.9
[at 20°C (68°F)] Q pproximately
Secondary resistance ; INJECTOR
. Approximately 8
fat 20°C (68°F)] 0 PP y
Resistance 0] 10 - 14

ENGINE COOLANT TEMPERATURE THROTTLE POSITION SENSOR

SENSOR
) ] Accelgrator pedal conditions Resistance k{)
Temperature "C (°F) Resistance k(2
Completely released Approximalely 1.7
20 (68) 21-29
Partially released 1 -10.5
80 (122} 0.68 - 1.00
Completely depressed Approximately 10.5
80 (176) 0.30-033 ° yaep PP y

IACV-AIR REGULATOR

Resistance Q 70 - 80
RESISTOR
Resistance kQ2 Approximately 2.2
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