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ELECTRICAL INCIDENT".
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PRECAUTIONS AND PREPARATION

Special Service Tool

Tocl number
{Kent-Moore No.) Description
Tool name

EG11140000
(J36777-6)
Adapter harness

Measuring engine speed

NT338

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

The Supplemental Restraint System “Air Bag” and “Seat Beilt 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 bag modules {located in the center of the steering

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

sis unit, warning lamp, wiring harness and spiral cable. Information necessary to service the system

safely is included in the BF section of this Service Manual.

WARNING:

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

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

e All SRS air bag electrical wiring harnesses and conneclors are covered with yellow outer insula-
tion. Do not use electrical test equipment on any circuit related to the SRS “Air Bag”.

Precautions for On-Board Diagnostic (OBD)
System of Engine and A/T

The ECM (ECCS control module) has an on-board diagnostic system. It will light up the malfunction

indicator lamp (MIL) to warn the driver of a malfunction causing emission deterioration.

CAUTION:

e Be sure to turn the ignition switch “OFF"” and disconnect the negative battery terminal before the
repair/inspection work. The open/short circuit of the related swiiches, sensors, solenoid valves, efc.
will cause the MIL to light up.

e Be sure to connect and lock the connectors securely after the work. The loose (unlocked) connec-
tor will cause the MIL to light up due to the open circuit. (Be sure to connect the connector without
any water, grease, dirt, bent terminals, efc. in it.)

e Be sure to route and clamp the harnesses properly after the work. The interference of the harness
with a bracket, etc. may cause the MIL to light up due to the short circuit.

#» Be sure 1o connect rubber tubes properly after the work. The misconnected or disconnected rubber
tube may cause the MIL to light up due to the malfunction of the EGR system or the fuel injection
system, elc.

¢ Be sure to erase the unnecessary (already fixed) malfunction information in the ECM or A/T control
unit before returning the vehicle to the customer,
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PRECAUTIONS AND PREPARATION

BATYERY

® Always use a 12 volt battery as power
source.

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

ECCS PARTS HANDLING

@® Handle mass air flow sensor carefully to
avoid damage.

@ Do not disassemble mass air flow
Sensor.

® Do not clean mass air flow sensor with

any type of detergent.

Do not disassemble IACV-AAC valve.

Even a slight leak in the air intake

system can cause serious problems.

® Do not shock or jar the camshaft
position sensor.

152

Engine Fuel & Emission Control System

ECM
#» Do not disassemble ECM (ECCS

control module).

Do not tumn diagnosls mode selector
forcibly.

If a battery terminal is disconnected,
the memory will return to the ECM
value. The ECM will now start to
self-contral at its initial value. Engine
operation can vary slightly when the
terminal is disconnected. However, this
is not an indication of a problem. Do
not replace parts because of & slight
variation.

WHEN STARTING

Do not depress accelerator pedal when
starting.

Immediately after starting, de not rev up
engine unnecessarity.

Do not rev up engine just prior to
shutdown.

EC-4

WIRELESS EQUIPMENT

@ When installing C.B. ham radio or a
mobile phone, be sure to observe the
following as it may adversely affect
electronic control systems depending
on its instailation location.

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

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

Do not let thern run parallel for a long
distance.

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

Be sure to ground the radic to vehicle

1

FUEL PUMP

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

® Tighten fuel hose clamps to the
specified torque.

ECCS HARNESS HANDLING

@ Securely connect ECCS harness
connectors.
A poor connection can cause an
extremely high (surge) voltage ta
develop in coil and condenser, thus
rasulting in damage to ICs.

® Keep ECCS harness at least 10 cm {3.9
in) away from adjacent harnesses, to
prevent an ECCS system malfunction
due to receiving external noise,
dagraded operation of iCs, etc.

® Keep ECCS parts and harnesses dry.

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

SEF521P



PRECAUTIONS AND PREPARATION

SEF289H

Red

projection

SEF725H

SEF291H

T T
Perform ECM in-
put/output signal)
inspection before
replacement.

MEF040D

SEF051P|

Precautions

1.

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

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

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

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

Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions properly
or not. (See page EC-81.)

After performing each TROUBLE DIAGNOSIS, perform
“QVERALL FUNCTION CHECK™ or “DTC (Dlagnostic Trou-
ble Code) DETECTING CONDITION".

The DTC should not be displayed in the “DTC DETECTING
CONDITION” if the repair is completed. The “OVERALL
FUNCTION CHECK” should be a good result if the repair is
completed.
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PRECAUTIONS AND PREPARATION

Baftery
voltage

Circuit tester h_

SEF348N
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Precautions (Cont'd)

7.

When measuring ECM signals with a circuit tester, never
bring the two tester probes into contact.

Accidental contact of probes will cause a short circuit and
damage the ECM power transistor.

EC-6



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EGR and canister control solencid valve
1ACV-air regulator

IACV-AAC valve
IACV-FICD solenaid valve

Activated carbon canister

— EGR temperature sensor
~ EGR valve
Throttle position sensor

EGRC-BPT valve

Fuel filter

Engine coolant
temperature
sensor Injectors

Knock sensor

Front heated oxygen sensor

Crankshaft position sensor (OBD)

Pressure regulator

EC-9

Intake air temperature
sensor

Mass air flow sensor

lgnition coil, power transistor, camshaft EL
L. pasition sensor built into distributor =

SEFD46P

157



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

158

ECCS Component Parts Location (Cont’d)

Pressure
regulator

A

( \\ ,, ER y

ignition coil, power transistor,
camshaft position sensor
puilt into distributor @

Crankshaft position
sensor (OBD}

A i

| £GR temperature sensor
N
. EGRC-BPT vajy

SEF047P

EC-10



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location {Cont’'d)

Left side view

____ Diagnostic test
mode selector

Fuel pump

SEF134P

< "tra q
\ ay f'“‘l$

h {43
4Y\E (\
L5
>
SN :
Mass air flow sensor Rear heated oxygen sensor

Battery

SEFQ48P

EC-11
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

AL e /

. S - @’ '
e
\J

Pressure regulator

EGRC-BPT valve
Three-way conneclor

EGR & canister control Activated carbon
solenoid valve canister

Vacuum gallery

View A

Throttle body

1]"1 EGR valve
EGRC-BPT
"’L valve tube

Vacuum
gatlery EGR & canister Vacuum gallery
control solencid
@ Three-way connector
valve
SEF049F
{1 Pressure regulator to intake (& Three-way connector to acti- (@ EGR & canister control solenoid
manifold collector vated carbon canister (vacuum valve to air duct
(2 Throttle body to vacuum gallery line) d EGRC-BPT valve to EGR valve
(3 Three-way connector to vacuum () EGR & canister conirol solenoid @) Activated carbon canister (purge
gallery valve to vacuum gallery (for line) to intake manifold collector
(@ EGRC-BPT valve to three-way throttle body)
connector EGR & canister control solenocid
(5) EGRC-BPT valve to EGRC-BPT valve to vacuum gallery {for
valve tube . three-way connector)
EC-12
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor

¥

Mass air flow sensor

Engine cooiant temperature
sensor

Y

A

Front heated oxygen sensor

¥

Ignition switch

Throttle position sensor

Y

¥

Neutral position/Inhibitor
switch

hd

Air conditioner switch

Knock sensor

A4

EGR temperature sensor

Battery voitage

Power steering oil pressure
switch

Y

Vehicle speed sensor

“1

Crankshaft position sensor
(OBD}

Y

Y

"1

Rear heated oxygen sensor

1

Intake air temperature sensor

2

A/T control unit

A4

ECM
(ECCS
control
module}

Fuel infection &
mixture ratio control

Injectors -

Distributor ignition system

Y

Power transistor

Idle air control system

b4

|IACV-AAC valve and |IACV-
FICD solencid valve

IACV-air regulator control

|IACV-air regulator

Fue! pump control

Y

Fue! pump refay

Front heated oxygen sensor
monitor & on-board diagnos-
tic sysiem

EGR & canister control

Y

Malfunction indicator lamp
{On the instrument panel)

EGR & canister control sole-

—»1 noid valve
Front heated oxygen sensor
heater controf »] Heated oxygen sensor heater
Cooling fan control .| Cooling fan relay

—

Air conditioner cut control

Air conditioner relay

*1: These sensors are not directly used to control the engine system.

They are used only for the on-board diagnosis.
*2: The DTC related to A/T will be sent to ECM.

EC-13
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI} System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Y

Amount of intake air

Mass air flow sensor

Engine coolant temperature sensor

Engine coolant temperature

A 4

Y

Front heated oxygen sensor

Density of oxygen in exhaust gas

A

Throttle position

Neutral position/Inhibitor switch

Throtile position sensor » ECM
Throttie valve idle position (ECCS -
control Injector
Gear position module)

Y

Vehicle speed sensor Vehicle speed

Y

Ignition switch Start signal

¥

Air conditioner swilch

Air conditioner operation

Y

Battery Battery voltage

Y

BASIC MULTIPORT FUEL INJECTION
SYSTEM

The amount of fuel injected from the fuel injector
is determined by the ECM. The ECM controls the
length of time the valve remains open (injection
pulse duration). The amount of fuel injected is a
program value in the ECM memory. The program
value is preset by engine operating conditions.
These conditions are determined by input signals
{for engine speed and air intake) from both the
camshaft position sensor and the mass air flow
SEnsor.

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

The amount of fuel injection is compensated for

to improve engine performance. This will be

made under various operating conditions as

listed below.

< Fuel increase >

1) During warm-up

2) When starting the engine

3) ODuring acceleration

4) Hot-engine operation

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

8) High-load, high-speed operation

<Fuel decrease>

1) During deceleration

EC-14
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ENGINE AND EM.ISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

CONTROL ECM
(ECCS
contrel  Injection pulse

Feedback s;gnal module)

Front
(heate%
oxygen
sensor
\_ Fuel injection
Combustion

MEFO025DA

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

The mixture ratic feedback system is used for precise control
of the air-fuel ratio to the stoichiometric point. The three way
catalyst can then better reduce CO, HC and NOx emissions.
This system uses a front heated oxygen sensor in the exhaust
manifold to monitor the mixture ratio. The ECM adjusts the
injection pulse width according to the sensor voltage signal.
This maintains the mixture ratio within the range of stoichio-
metric (ideal air-fuel mixture).

This stage is referred to as the closed loop control condition.

OPEN LOOP CONTROL

The open loop system condition refers to when the ECM detects

any of the following conditions. Feedback control stops in order

to maintain stabilized fuel combustion.

1) Deceleration and acceleration

2) High-load, high-speed operation

3) Engine idling

4) Malfunction of front heated oxygen sensor or its circuit

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

6) Engine starting

7) High-engine coolant temperature

8) After shifting from “N” to “D”

9) During warm-up

10) When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratic feedback control system monitors the mixture
ratio signal transmitted from the front heated oxygen sensor.
This feedback signal is then sent to the ECM. The ECM controls
the basic mixture ratio as close to the thearetical mixture ratio
as possible. However, the basic mixture ratio is not necessar-
ily controlled as originally designed. Both Manufacturing differ-
ences (i.e. mass air flow sensor hot wire) and characteristic
changes during operation (i.e. injector clogging) directly affect
mixture ratio.

Accordingly, the difference between the basic and theoretical
mixture ratios is monitored in this system. This is then com-
puted in terms of "‘injection pulse duration’ to automatically
compensate for the difference between the two ratios.

“Fuel trim’ refers to the feedback compensation value com-
pared against the basic injection duration. Fuel trim includes
short-term fuel trim and long-term fuel trim.

“Short-term fuel trim” is the short-term fuel compensation used
to maintain the mixture ratio at its theoretical value. The signal
from the front heated oxygen sensor indicates whether the mix-
ture ratio is RICH or LEAN compared i the theoretical value.
The signal then triggers a reduction in fuel volume if the mix-
ture ratio is rich, and an increase in fuel volume if it is lean.
“Long-term fuel trim” is overall fuel compensation carried out
long-term to compensate for continual deviation of the short-
term fuel trim from the central value. Such deviation will occur
due to individual engine differences, wear over time and
changes in the usage environment.

EC-15
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Injection pulsa
I v {

No. 1 cylinder

No. 2 cylinder

ML

1
1 engine cycle —

Sequential multiport fuel infection system

No. 3 cylinder

No. 4 cylinder

MEF522D

No. 1 cylinder-rI

No. 2 cylinder I

n

M
No. 3 cylinder n —
N

= pap

No. 4 cylinder n
‘— 1 engine cycle —-l

Simultaneous multiport fusl injection system

MEF523D

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

FUEL INJECTION SYSTEM

Two types of systems are used — sequential multiport fuel
injection system and simultaneous multipert fuel injection sys-
tem.

1)

Sequential multiport fuel injection system

Fuel is injected into each cylinder during each engine cycle
according to the firing order. This system is used when the
engine is running.

Simultaneous multiport fuel injection system

Fuel is injected simuitaneously into all four cylinders twice
each engine cycle. In other words, pulse signals of the
same width are simultaneously transmitted from the ECM.
The four injectors will then receive the signals two times for
each engine cycle.

This systemn is used when the engine is being started
and/or if the fail-safe system (CPU) is operating.

FUEL SHUT-OFF

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

Distributor Ignition (DIl) System
INPUT/OUTPUT SIGNAL LINE

Engine speed and piston position

hd

Camshaft position sensor

Mass air flow sensor

Amount of intake air

¥

Engine coclant temperature sensor

Engine coolant temperature

Y

Throttle position sensor

Throttle position

h 4

Throttle valve idle position ECM
Vehicl 4 Vehicle speed (ECCS Power
ehicle speed sensor ™ control transistor
module)
Start signal

Y

Ignition switch

Engine knocking

\ 4

Knock sensor

Gear position

¥

Neutral position/Inhibitor switch

Battery voltage

v

Battery

164
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Distributor Ignition (DI} System (Cont’d)
SYSTEM DESCRIPTION

Tp L
(msf;!s The ignition timing is controlled by the ECM to maintain the best
£ 150 A air-fuel ratio for every running condition of the engine,
g The ignition timing data is stored in the ECM. This data forms
2 1.25 the map shown below.
E The ECM detects information such as the injection pulse width
5 1.00 and camshaft position sensor signal. Responding to this
g ors information, ignition signals are transmitted to the power tran-
= sistor.
600 1,000 1,400 1,800 2,200 e.g. N: 1,800 rpm, Tp: 1.50 msec
Engine speed (rpm} SEF7dzM A °BTDC
During the foilowing conditions, the ignition timing is revised by
the ECM according to the other data stored in the ECM.
1 At starting
2 During warm-up
3 Atidle
4  Hot engine operaticn
5 At acceieration
The knock sensor retard system is designed only for emergen-
cies. The basic ignition timing is programmed within the anti-
knocking zone, if recommended fue! is used under dry condi-
tions. The retard system does not operate under normal driv-
ing conditions.
If engine knocking occurs, the knock sensor moniters the con-
dition. The signal is transmitted to the ECM (ECCS control mod-
ule). The ECM retards the ignition timing to eliminate the knock-
ing condition.
Air Conditioner Cut Control
INPUT/OUTPUT SIGNAL LINE
A/C ON signal

Air conditioner switch

Y

Neutral position/Inhibitor switch

Neutral position

Throttle position sensor

Camshaft position sensor

| Ecm
Throttle valve opening angle (ECCS Air condi-
»{ control tioner
module) » relay
Engine speed

Engine coolant temperature sensor

Engine coolant temperature

A\ d

SYSTEM DESCRIPTION

This system improves acceleration when the air

conditioner is used.

When the accelerator pedal is fully depressed,
the air conditioner is turned off for a few seconds.
When engine coolant temperature becomes
excessively high, the air conditioner is turned off.
This continues until the coolant temperature

becomes normal again.

WA
EM
LC

FE

CL

MT

AT

FA

RA

BIR
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

Fuel Cut Control (at no load & high engine
speed)

Vehicle speed

h 4

Neutra!l position/Inhibitor switch

Neutral position

Y

Throttle position sensor

ECM
(ECCS
-+ control Injectors

Throttle position

Engine coolant temperature sensor

module)

Y

Engine cooclant temperature

Y

Camshaft position sensor

Engine speed

166

Fuel to each cylinder is cut off when the engine speed goes
over 3,950 rpm after the following condition. (The fuel cut is
recovered when the engine speed drops below 1,150 rpm.)
<Vehicle condition>

The engine running at above idle speed is continued for the
specified time under no ioad.

{The specified time varies with the engine speed.)

EC-18



EVAPORATIVE EMISSION SYSTEM

Description

Fuel check valve

EGR & canister control solenoid valve
To air cleaner

Throttle body

Intake
manifold

Vapor vent line
-

relief valve
Fuel tank :9 Carbon canister {51 A
e 4| Fusl vapor

Fuel filler cap
with vacuum

Main purge
orifice
Purge control
[ valve ﬂ

I

Constant purge
arifice

MEF608D

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 into 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 idie, the purge control valve is closed.
Only a small amount of vapor flows into the intake manlfold
through the constant purge orifice.

As the engine speed increases and the throttie vacuum rises,
the purge control valve opens. The vapor is sucked through
both main purge and constant purge orifices.

Inspection

ACTIVATED CARBON CANISTER

Check carbon canister as follows:

1. Blow air in port ® and ensure that there is no leakage.

2.

e Apply vacuum to port & . [Approximately —13.3 to —20.0 kPa
(—100 to ~150 mmHg, —3.94 to —5.91 inHg)]

e Cover port @ with hand.

o Blow air in port ® and ensure free flow out of port ®.

Fle

cL

M

AT

BR

8T

BIF

HA
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EVAPORATIVE EMISSION SYSTEM

Check
valve
function

| —Valve G

Valve B |- Ball

Canister side
{or apen air side)

Fuel tank side

Rollover
valve

function

SEF426N

Fuel tank side

SEF427N

168

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

Check valve operation

1.

2,

3.

Blow air through connector on fuel tank side.

A considerable resistance should be felt and a portion of air
flow should be directed toward the canister side.

Blow air through connector on canister side.

Air flow should be smoothly directed toward fuel tank side.
If fuel check valve is suspected of not properly functioning
in steps 1 and 2 above, replace it.

Rollover valve operation

Ensure that continuity of air passage does not exist when the
installed rollover valve is tilted to 90° or 180°.

FUEL TANK VACUUM RELIEF VALVE

1.
2,

Wipe clean valve housing.

Suck air through the cap. A slight resistance accompanied
by valve clicks indicates that valve A is in good mechani-
cal condition. Note also that, by further sucking air, the
resistance should disappear with valve clicks.

Blow air on fuel tank side and ensure that continuity of air
passage exists through valve B.

If valve is clogged or if no resistance is felt, replace cap as
an assembly.

EC-20



POSITIVE CRANKCASE VENTILATION

Description

T3

Fresh air
Blow-by gas

Biow-by gas during
high-load operation

Qii separator Engine not running
7 or backfiring Cruising
P e
-~ » || -
Baffle plate
Idling or Acceleration or
decelerating high load
-[=- - ErE

SEF347KA

SEC137A

This system returns blow-by gas to both the intake manifeld and
air inlet tubes.

The positive crankcase ventilation (PCV) vailve is provided to
conduct crankcase blow-by gas to the intake manifold.

During partial throttle operation of the engine, the intake man-
ifold sucks the blow-by gas through the PCV valve.

Normaliy, the capacity of the valve is sufficient to handle any
bliow-by and a small amount of ventilating air.

The ventilating air is then drawn from air inlet tubes into crank-
case 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 connection in the reverse direction.

Under any condition, some of the flow goes through the hose
connection to the air inlet tubes. This will occur on vehicles with
an excessively high blow-by.

Inspection

PCV {Positive Crankcase Ventilétion)

With engine running at idle, remove ventilation hose from PCV
valve. A properly working valve makes a hissing noise as air
passes through it. A strong vacuum should be felt immediately
when a finger is placed over the valve inlet.

FE

CL

MT

AT

A

BF

HA

EL
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POSITIVE CRANKCASE VENTILATION
Inspection (Cont’d)

VENTILATION HOSE

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any

hose cannot be freed of obstructions, replace.

ET277
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BASIC SERVICE PROCEDURE

B FUEL PRES RELEASE M D

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

[ STERT |

SEF823K

Fuel

pump
fuse

SEF160P

el oo SEF574N

Vacuum Fuel pressure

SEF718B

Fuel Pressure Release

Before disconnecting fuel line, release fuel pressure from fuel

line to eliminate danger.

1.  Start engine.
2. Perform “FUEL PRESSURE RELEASE" in “WORK @l

SUPPORT" mode with CONSULT.

(Touch “"START" and after engine stalls, crank it two

or three times to release all fuel pressure.) WA
3. Turn ignition switch off.
EM
@ 1. Remove fuse for fuel pump.
2. Start engine. . LE&
3. After engine stalls, crank it two or three times to
release all fuel pressure.
4. Turn ignition switch off and reconnect fuel pump
fuse.
FE
CL
Fuel Pressure Check WIT
a. When reconnecting fuel line, always use new clamps.
b. Make sure that clamp screw does not contact adjacent
parts. AT
c. Use a torque driver to tighten clamps.
d. Use Pressure Gauge to check fuel pressure,
1. Release fuel pressure to zero. FA
2. Disconnect fuel hose between fuel filter and fuel tube
(engine side). RA
3. Install pressure gauge between fuel filter and fuel tube.
4, Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge. BB
At idling:
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
A few seconds after ignition switch is turned OFF to ST

ON:
Approximately 294 kPa (3.0 kg/cm?, 43 psi)

6. Stop engine and disconnect fuel pressure regulator vac- BF

uum hose from intake manifold.
7. Plug intake manifold with a rubber cap.

8. Connect variable vacuum source to fuel pressure regulator.

9. Start engine and read indication of fuel pressure gauge as

vacuum is changed.

Fuel pressure should decrease as vacuum increases. If resulis 10X

are unsatisfactory, replace fuel pressure regulator.

EC-23
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BASIC SERVICE PROCEDURE

Insulator
O

>

injector

SEFB15N

Fuel tube
assembly

Locate plate
on this side.

(2.1 - 2.7 kg-m, 15 - 20 ft-Ib)

LN

K}Tlghten in numericgj order. ~ SEF588N

=7 1

172

Injector Removal and Instaliation

Release fuel pressure to zero.

Remove intake manifold collector (Refer to CYLINDER
HEAD in EM section).

Disconnect vacuum hose from pressure regulator.
Disconnect fuel hoses from fuel tube assembly.
Disconnect injector harness connectors.

Remove injectors with fuel tube assembly.

7. Push out any malfunctioning injector from fuel tube assem-
bly.

Do not extract injector by pinching connector.

8. Replace or clean injecter as necessary.

2. Install injector to fuel tube assembly.
Always replace O-rings and insulators with new ones.
Lubricate O-rings with a smear of silicone oil.

10. Install injectors with fuel tube assembily to intake manifold.
11. Install fuel hoses to fuel tube assembly.

Lubricate fuel hoses with a smear of silicone oil.

12. Reinstall any parts removed in reverse order of removal.
CAUTION:

After properly connecting fuel hose {o injector and fuel tube
assembly, check connection for fuel leakage.

EC-24



BASIC SERVICE PROCEDURE

Adjustment
PREPARATION ®
1. Make sure that the following parts are in 2.
good order.
e Battery
¢ Ignition system 3.
# Engine oil and coolant levels
e Fuses
e ECM harness connector 4,
e Vacuum hoses
¢ Air intake system 5.
(Oil filler cap, oil level gauge, ele.)
¢ Fuel pressure 6.
¢ Engine compression 7.
¢ EGR valve operation

Idle Speed/Ignition Timing/Idle Mixture Ratio

Overall inspection sequence

Throttle valve

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

When checking idle speed, ignition timing
and mixture ratio of A/T models, shift lever to
“N’’ position.

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

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

INSPECTION
Perform diagnostic test mode |l NG_‘ Repair or replace.
(Self-diagnostic results).
OK
y
Check & adjust ignition timing. P
4
Check & adjust idle speed. "
y
Check front heated oxygen sen- NG_‘ Check front heated oxygen sen- NG Repair or replace harness.
sor function. "1 sor harness. " "
OK (0]4
A 4
Check CO%. OK_ Replace front heated oxygen sen-
NG "] sor.
A ¥
Check emission control parts ‘NG Check front heated oxygen sen- OK
and repair or replace if neces- | sor function. "
sary.
Y

INSPECTION END

EC-25
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment (Cont’d)

1Eme =E START

Visually check the following:
120 270 Air cleaner clogging
Hoses and ducts for leaks
EGR valve operation
Electrical connectors
Gasket
Throttle valve and throttle position sensor operation

SEF246F,

y

Start engine and warm it up until water temperature indicator
\ \\\“\"”l””/// points to the middle of gauge.
/ Ensure engine stays below 1,000 rpm.

/
3 /‘é
\ a B 4
7 — Cpen engine hood and run engine at about 2,000 rpm for about 2
a minutes under no-load.

6{/

//

\\\\\\\IIIIIH//

g .J
o J
=
2 x 1000 rfmin \ ¥
seraq7e| | Perform diagnostic test mode 1l (Seif-diagnostic results) (Diagnos-
tic Test Mode 1),
oK lNG
N\ i / Repair or replace components as neces-
g sary.
CHECK — D
- ™~ Run engine at about 2,000 rpm for about 2 minutes under no-ioad.
/ I \ Race engine two or three times under no-load, then run engine at
idle speed.
SEFUS1P) y
1) Select “IGN TIMING ADJ"” in "WORK SUPPORT" mode.
D) 2) Touching “START""
OR
1} Turn off engine and disconnect throtile position sensor
R harness connector.
X 2) Start engine.
F
= !
=1 Race engine (2,000 - 3,000 rpm) 2 or 3 times under no-load and
‘%‘ 5- then run engine at idle speed.
=z
7 x1000 rimin N
a
sEF248F| |
Check ignition timing with a timing light.
(£ B IGN TIMING ADJ B [ ] M/T: 15°+2° BTDC

. ° S in N :
IGNITION TIMING FEEDBACK AIT: 15°=2° BTDC (in “N* position)
CONTROL WILL BE HELD BY ToK s
TOUCHING START. ®
AFTER DOING 50, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

I START

SEF546N
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BASIC SERVICE PROCEDURE
Idle Speed/ignition Timing/Idle Mixture Ratio

~ i ,
,Tr:tal;e manifold co!Iector/ 3 AdIUStment (cont d)
\V/./ 2\\\\' l'n? @ @
~ ’:’5 1
o 6 AR o !
Throttle position Adjust ignition timing to the specified value by turning
sensor harne?s / distributor after loosing bolts which secure distributor. @Gl
M/T: 15°4+ 2° BTDC
AIT: 15°+2° BTDC (in “N” position) A
‘. %’I\r& ®
SEF052P l EM
- |
S 1) Select “IGN TIMING ADJ” in "WORK
e SUPPORT'' mode. LG
2) Touching “START".
CR
1) Turn off engine and disconnect throttle posi-
tion sensor harness connector.
2) Start engine.
FE
Check idle speed. CL
=™ @ Read idle speed in "IGN TIMING ADJ" in
SEFoeTLA “WORK SUPPORT" mode.
OR
B IGN TIMING ADJ B[] # Check idle speed. WY
IGNITION TIMING FEEDBACK M/T: 750 £ 50 rpm
CONTROL WILL BE HELD BY AJT: 75050 rpm (in “N” poslition)
TOUCHING START. AT
AFTER DOING SO, ADJUST oK ¢NG J,
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING Race engine (2,000 - 3,000 rpm) 2 or 3 times under
THE CAMSHAFT POSITION no-load and run engine at idle speed. FA
SENSOCR.
| START | RA
SEF546N Adjust idle speed by turning idle speed adjusting
screw.
|I—l /Tr;taﬁe manifold COHSC\TOF) M/T: 750 £50 rpm ‘BR
%/ 1"&""':‘,‘, s AIT: 750+ 50 rpm (in “N”’ position)
Iogpem =
Throttle position Y 6 - ST
sensor harne?s / Y
1) Touch “BACK'. BE
a !
OR
1) Turn off engine and connect throttle position
sensor harness connector. HA
P uf’ffkfQ 2) Start engine.
SEF052P l
-
B iGN TIMING ADJ B D Race engine {2,000 - 3,000 rpm} 2 or 3 times undar
no-load and run engine at idle speed.
— — CONDITION SETTING — —| 7 DX
IGN/T FeeDBACK HOLD @
— — = MONITOR = = =
CMPS.RPM (REF}  762rpm
IGN TIMING 15BTDC
CLOSED TH/POS ON
SEFE48N
EC-27
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BASIC SERVICE PROCEDURE

Decrease

%die speed

- adjusting screw

Y
//i{

SEF053P

Idle Speed/ignition Timing/Idle Mixture Ratio

Adjustment (Cont’d)
@

l

Check idle speed.
E e Read idle speed in "DATA
MONITOR" mode with CONSULT.
OR

@ @ Check idle speed.

M/T: 80050 rpm
A/T: 800 £ 50 rpm (in “N” position})

LIGHT | LY
ON

CE]

SEF913J

# MONITOR % NO FAIL []
CMPS-RPM (REF)  812mpm

| RECORD ]
SEF550N
N
N ¥ MONITOR  r NO FALL [J
CMPS'RPM (REF)  2000rpm
FR 02 MNTR AICH
I RECORD
SEFOS4P
O]

OK NG

essary.

Check |IACV-AAC valve and replace if nec-

!

if necessary.

Check |IACV-AAC valve harness and repair

:

another known good ECM.

Check ECM function” by substituting

Y

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

INECH P 4
= 1. See “FR 02 MNTR" in "Data
! manitor” mode.

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

3. Maintain 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 cycle: RICH — LEAN — RICH
2 cycles: RICH —+ LEAN — RICH
—LEAN — RICH
OR

NG

1. Set “Front heated oxygen sensor
maonitar” in the Diagnostic Test
Mode II.

(See page EC-38))

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

3. Maintain engine at 2,000 rpm
under no-load. Check that the
malfunction indicator lamp goes
ON and OFF mare than 5 times
during 10 seconds.

lOK
END

SEFS57D
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BASIC SERVICE PROCEDURE

~
—IM CHECK —
-~ ~

SEF051P
@ Front heated oxygen sensor
harness connector
DISCDNNECT
is
MEF031DA|

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Corgd)

o l

Check front heated oxygen sensor harness:

1} Turn off engine and disconnect battery ground
cable.

2) Disconnect ECM SMJ harness connector from
ECM.

3) Disconnect front heated oxygen sensor harness
connector. Then connect harness side terminal
for front heated oxygen sensor to ground with a
jumper wire.

4) Check for continuity between terminal No. 46 of
ECM SMJ harness connector and body ground.

Continuity exists ..o OK

Continulty does not exist........ccoeerieicni e NG
oK NG

Repair or replace harness.

MA

EM

LE

iFE

Y

- (3]
CONNECTOR]|

Esh)

ECH

-

Connect ECM SM.J harness connector to ECM.

:

e

&

SEF056P

1) Connect battery ground cable.

2) Select "ENG COOLANT TEMP" in
“ACTIVE TEST” mode.

3) Set “COOLANT TEMP'' to 20°C (68°F) by
touching "“Qu’ and “'Qd" and "UP",
“DOWN".

OR

cootant TEMP - ON
=== MONITOR = = =
CMPS-RPM (REF) Orpm
INJ PULSE 82msec
IGN TIMING 5BTDC

BACTIVETESTE [ ]

FgEJF%P Il D\%N IR%

SEF562N
Engine coolant
temperature sensor
DISCONNECT  harness connector
Eo)
18.
>\ SN
(bca) 2.5 k{) resistor
MEF0350

@ 1) Disconnect engine coolant temperature
sensor harness connector.

2} Connect a resislor {2.5 k(1) between termi-
nals of engine coolant temperature sensor
harness connector.

3) Connect battery ground cable.

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

}

®
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldle Mixture Ratio
Adjustment (Cont’d)
),

TEMP b

i e— 1

(L /)

120 270 Race engine two or three times under no-load, then run
engine at idle speed.

,

Check “CO"%.

SEF246F

Idle CO: Less than 10%

After checking CO%,
1) Touch "BACK'".

@ 1) Disconnect the resistor fram terminais of engine
coolant temperature sensor harness connector.
2) Connect engine coolant temperature sensor har-
ness connector {0 engine coolant temperature
x 1000 r/min N Sensor.

SEF248F NG oK
Y

Replace front heated oxygen sensor.

m ,
mx | G| G & 1. See “FR 02 MNTR" in “Data

monitor’ mode.

wope | verr fuarm |4 | ] fewten 2. Maintain engine at 2,000 rpm under
no-load (engine is warmed up suffi-
ciently.). Check that the monitor fluc-
tuates between “LEAN’" and “RICH"”
more than 5 times during 10 sec-
onds.

1 cycle: RICH — LEAN — RICH

¥ MONITOR Y& NO FAIL D 2 cycles: RICH — LEAN — RICH
CMPS'RPM (REF)  2000rpm —LEAN — RICH

FR 02 MNTR RICH OR
@ 1. Set “Front heated oxygen sensor

monitor” in the Diagnostic Test

Mode Il.

{See page EC-38.} _
2. Maintain engine at 2,000 rpm under

no-load. Check that the malfunction
l RECORD indicator lamp goes ON and OFF
SEF054P, more than 5 times during 10 sec-
onds.

NG QK

SEFa13J

=

SEF9570D




BASIC SERVICE PROCEDURE

Idie Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
T
Connect front heated oxygen sensor harness @l
connectar to front heated oxygen sensar.
¥ WA
Check fuel pressure regulator.
{See page EC-23.)
SEFO51P EM
!
Check mass air flow sensor and its circuit. Le

Refer to TROUBLE DIAGNOSIS FOR DTC12.
(See page EC-94.)

h 4

Check injector and its circuit. EE
Refer to TROUBLE DIAGNQOSIS FOR NON-DE-
TECTABLE ITEMS.

{See page EC-197.) GL
Clean or replace if necessary.

, MIT
Check engine coolant temperature sensor and
its circuit. Refer to TROUBLE DIAGNOSIS FOR AT
DTC13, 98.
(See pages EC-99, 181}
FA
h J
Check ECM function” by substituting another RA
known good ECM.
BR
*: ECM may be the cause of a problem, but
this is rarely the case. :
® 8T
BIF
HA
EL
([0)4
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NOTE

180 EC-32



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

The ECM (ECCS control module) has an on-board diagnostic system, which detects engine system mal-
functions related to sensors or actuators. The malfunction indicator lamp (MIL) on the instrument panel
lights up when a malfunction is detected twice (two trip detection 14gic).

Two Trip Detection Logic

When a malfunction is detected for the first time, the maifunction (DTG and freeze frame data) is stored
in the ECM memory. < 1st trip> The malfunction indicator lamp will not light up at this stage.
H the same malfunction is detected again during next drive, this second detection causes the malfunc-
tion indicator lamp to light up. <2nd trip> (See page EC-38.)
The “trip” in the “Two Trip Detection Logic’” means performing of the “"DTC Detecting Condition’. Only
the following on-board diagnostic items witl light up or blink the MIL even in the 1st trip.

e “'Misfire (Criterion which will damage three way catalyst})” — DTC: 65-71 {P0304-P0300Q)

e ‘‘Three way catalyst function'” — DTC: 72 (P0420)

Diagnostic Trouble Code (DTC)

HOW TO READ DTC

The diagnostic trouble code can be read by the following methods.

(Either code for the 1st trip or the 2nd trip can be read.)

1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode |l {Self-Diagnos-
tic Results) Examples: 11, 21, 103, 114, etc.

These DTCs are controlfed by NISSAN.

2. CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, PO750, etc.
These DTCs are prescribed by SAE J2012.

e Outpul of the trouble code indicates that the indicated circuit has a malfunction. However, in case
of the Mode Il and GST they do not indicate whether the malfunction is still occurring or occurred
in the past and returned to normal.

CONSULT can identify them. Therefore, using CONSULT (if available) is recommendable.

HOW TO ERASE DTC

The diagnostic trouble code can be erased by the following methods.

1. Changing the diagnostic test mode from Diagnostic Test Mode |l to Mode | by turning the mode
selector on the ECM. (Refer to page EC-36.)

Selecting “ERASE’" in the '""SELF DIAG RESULTS" mode with CONSULT

Selecting Mode 4 with GST (Generic Scan Tool)

If the battery terminal is disconnected, the diagnostic trouble code will be lost within 24 hours.
When you erase the DTC, using CONSULT or GST is easier and quicker than switching the mode
selector on the ECM.

HOW TO ERASE DTC (With CONSULT)

1. If the ignition switch stays “ON" after repair work, be sure to turn ignition switch “OFF” once. Wait
for at least 3 seconds and then turn it ““ON" again. ’

Turn CONSULT “ON’" and touch "A/T".

Touch “SELF-DIAG RESULTS".

Touch “ERASE”. (The DTC in the A/T control unit will be erased.) And touch “BACK'' twice.

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS".

Touch “ERASE”. (The DTC in the ECM will be erased.)

¢o wp

Nookown

MA
ERM
LG

[FE

CL

MT

AT

FA

1A

EL
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Diagnostic Trouble Code (DTC) (Cont’ d)

How to erase DTC (With CONSULT)
1. If the ignitlon switch stays “ON” after repair work, be sure to turn ignition switch "OFF” once. Wait for at least 3 seconds and

then turn it “ON" again.
[l seLecT SysTEM | fl secect owe mooe [ W SELF-DIAG RESULTS ]
[ ENGINE | [ sELF-DIAG RESULTS 4 B FAILURE DETECTED
[ AT n ] | DATA MONITOR ] SHIFT SOLENOID/V A
[ AIRBAG | [ Ecu PART NUMBER ] |:>
[ | I | TERASE |[ PRINT |
o) Turn CONSULT “ON", and touch 3. Touch "SELF-DIAG RESULTS". 4, Touch "ERASE’. [The DTC in the

“AIT. : A/T control unit will be erased.)

Touch ] Touch
F BACK “BACK ",
[{h_q SELECT SYSTEM | M SELECT DIAG MODE []I W seLF-o1AG ResuLts B[]
| ENGINE _p, ! | WORK SUPPORT | FAILURE DETECTED  TIME
[ AT - | [ sELF-DIAG RESULTS N | SH'E;L;‘;}'-ENO‘DN A O
[ AIRBAG 1 > [camwionon ; ||:>
l 1 [ ACTIVE TEST ]
[ | [Ecm PaRTS NUMBER | y
| ] [FuncTion TEST | [ ERASE |[ PRINT |
5. Touch "ENGINE". 6. Touch "SELF-DIAG RESULTS". 7. Touch "ERASE". (The DTG in the
ECM will be erased.)
SAT320HA

HOW TO ERASE DTC (Without CONSULT)

1. If the ignition switch stays "ON" after repair work, be sure to turn ignition switch **‘OFF” once. Wait
for at least 3 seconds and then turn it “ON’" again.

2. Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titled “TROUBLE
DIAGNOSIS", “Self-diagnosis™.

3. Change the diagnostic test mode from Mode i to Mode | by turning the mode selector on the ECM.
(See page EC-36.)

Freeze Frame Data

The ECM has a memory function, which stores the driving condition such as fuel system status, calcu-
lated load value, engine coolant temperature, short fuel trim, long fuel trim, engine speed, vehicle speed
at the moment the ECM detects a malfunction.

Stored data is called Freeze Frame Data.

This data is useful for determining whether the vehicle was running or stopped, the engine warmed up
or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

This data can be utilized to duplicate the malfunction and to diagnose the trouble.

This data will be erased at the same time with the diagnostic trouble code by the above mentioned
methods.

The data can be stored only at the 1st trip. l can not be renewed even at the 2nd trip. The freeze frame
daia can be stored for only cne item. Therefore, the ECM has the following priorities to update the data.

Priority Detected items

Misfires — DTC: 65-71 (P0304-P0300)
Fuel Injection System Function — DTC: 76 {PO170)
2 Except the above items (includes A/T iterns)

EC-34
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Freeze Frame Data (Cont’d)
For example, the EGR malfunction was detected and the freeze frame data was stored in the 1st trip. .
After that when the misfire is detected in another trip, the freeze frame data will be updated from the
EGR malfunction for the misfire.

Malfunction Indicator Lamp (MIL)

1. The malfunction indicator lamp will light up when the igni-
tion switch is turned ON without the engine running. This is

185 & for checking the biown lamp.

o K the maifunction indicator lamp does not light up, see the
WARNING LAMPS AND CHIME {BUZZER) in the EL section.

Malfuncllon mdlcator famp -

{Or see EC-231)) EE
2. When the engine is started, the malfunction indicator lamp
H BRAKE should go off.
If the lamp remains on, the on-board diagnostic system has ¢l
SEF161P detected an engine system maifunction.
ON-BOARD DIAGNOSTIC SYSTEM FUNCTION T

The on-board diagnostic system has the following four functions.

: This function checks the bulb for damage (blown, open circuit, etc.) of
the malfunction indicator lamp.
2. MALFUNCTION WARN- . This is a usual driving condition. When a malfunction is detected twice FA
ING (2 trip detection logic), the malfunction indicator lamp wilt light up to
inform the driver that a malfunction has been detected.
Only the following malfunctions will light up or blink the MIL even in RA
the 1st trip.
o “'Misfire (criterion which will damage three way catalyst)”
e ‘‘Three way catalyst function” BR
. By using this function, the diagnostic trouble codes can be read. (The -
detected items can be found out.)
: In this mode, the fuel mixture condition (lean or rich) monitored by 87
front heated oxygen sensor can be read.

1. BULB CHECK

3. SELF-DIAGNOSTIC
RESULTS

4. FRONT HEATED OXY-
GEN SENSCR MONI-
TOR

How to switch the diagnostic test (function) modes and details of the above functions are described later. gE

(See page EC-36.)

. Diagnostic Diagnostic T
Condition Test Mode | Test Mode il A
Engine
stopped SELF-DIAGNOSTIC  EL
switch in
“ON" posi- — DX
tion ngine FRONT HEATED
@ running Mﬂ;b;‘;:ﬁ: éON OXYGEN SENSOR
- @ ) | MONITOR

EC-35
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

@ A Turn ignition switch
. “CON". (Do not start
b engine.)

R

A 4

Diagnostic Test Mode | — BULB
CHECK

Malfunction Indicator Lamp (MIL) (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

hJ

(Turn diagnostic test mode selector
on ECM fully clockwise}

Y

Wait at least 2 seconds.

{Turn diagnostic test mode selector
fully counterclockwise.)

A4

DIAGNOSTIC TEST MODE N
— SELF-DIAGNQSTIC RESULTS

A

GNE

Start engine.

Y

Diagnostic Test Mode [
— MALFUNCTION WARNING

y 1

184

GG

Start engine.

Y

Diagnostic Test Mode It
-— FRONT HEATED OXYGEN SEN-
SOR MONITOR

*1: If the selector Is turned fully clockwise at this time, the diagnostic
trouble code will be erased from the backup memory in the ECM.

Switching the modes is not possible when the engine is

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

.
running.
[ ]
Mode I.
[

Turn back diagnostic test mode selector to the fully coun-

terclockwise position whenever vehicle is in use.

EC-36
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Malfunction Indicator Lamp (MIL) (Cont’d)
DIAGNOSTIC TEST MODE —BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it remains
OFF, check the bulb. (See the WARNING LAMPS AND CHIME in the EL section. Or see EC-231.)

DIAGNOSTIC TEST MODE |—MALFUNCTION WARNING . el
MALFUNGTION Condit
INDICATOR LAMP ondttion WA

When the malfunction {The “1 trip”” or 2 trip”’ is shown in the “MIL lllumination’ of the “DTC

ON Chart’’. See page EC-60.) is detected or the ECM’s CPU is malfunctioning.
OFF Neo malfunction EM
e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode 1} (SELF-DIAGNOS-
TIC RESULTS). e
DIAGNOSTIC TEST MODE II—SELF-DIAGNOSTIC RESULTS
In this mode, a diagnostic trouble code is indicated by the number of blinks of the MALFUNCTION INDI- EC
CATOR LAMP as shown below.
Exampte: Code No. 12 and Code No. 43 e
06 0.3 06 0.3
Sy L
OFF
j — y | M
09 03 2.1 . 06 _ 09 21 Unit: second aF
Code No. 12 Code No. 43 SEF212N
Example: Diagnostic trouble code No. 103 A

Q6 03

ONT

JULHUUUUUL
i .|

f 1
08 09 03 2.1

M - ’ ST
Diagnostic trouble code No. 103 Unit: second
SEF182P

Long (0.6 second) blinking indicates the number of ten digits, and short (0.3 second) blinking indicates
the number of single digits. For example, the malfunction indicator lamp blinks 10 times for 6 seconds

(0.6 sec x 10 times) and then it blinks three times for about 1 second (0.3 sec x 3 times). This indicates

the DTC 103" and refers to the malfunction of the park/neutral position switch. HA
in this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The
DTC “'55' refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE CHART, refer to page EC-60.)

.

HOW TO ERASE DIAGNOSTIC TEST MODE Il (Self-diagnostic results)

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic DX

test mode is changed from Diagnostic Test Mode |l to Diagnostic Test Mode 1. (Refer to "HOW TO

SWITCH DIAGNOSTIC TEST MODES”.)

# 1f the battery terminal is disconnected, the diagnostic trouble code will be lost from the backup
memory within 24 hours.

& Be careful not to erase the stored memory before starting trouble diagnoses.
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Malfunction Indicator Lamp (MIL) (Cont'd)
DIAGNOSTIC TEST MODE II—FRONT HEATED OXYGEN SENSOR MONITOR

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

MALEUNGTION INDICATOR LAMP Fuel mixture condition in the exhaust Air tuel ratio fefa:.:iback control
gas condition
ON Lean
Closed loop system
OFF Rich
*Remains ON or OFF Any condition Open foop system

*: Maintains conditions just before swilching to open loop.

To check the front heated oxygen sensor function, start engine in the Diagnostic Test Mode Il and warm
it up until engine coolant temperature indicator points to the middle of the gauge.

Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Then make sure that
the MALFUNCTION INDICATOR LAMP goes ON and OFF more than 5 times every 10 seconds when
measured at 2,000 rpm under no-load.

OBD System Operation Chart

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DETECTABLE ITEMS

¢ When a malfunction is detected for the first time, the DTC and the freeze frame data will be stored
in ECM.

o When the same malfunction is detected twice, MIL will automatically light up.

MIL will go off autematically after 3 drivings without any malfunctions.

e The DTC and the freeze frame data wiil not be displayed any longer after 40 drivings (except for
Misfire, Fuel Injection System), 80 drivings (for Misfire, Fuel Injection System) without the same
malfunction.

e The “TIME"” in “SELF-DIAGNOSTIC RESULTS"” mode of CONSULT will be counted up in response to
the number of drivings (pattern A or C) without the same malfunction.

SUMMARY CHART

DTC, Freeze Frame Data TIME in SELF-DIAG RESULTS
Items MIL {goes off)
{qoes off} {counis up)
Fuel Injection System 3 {pattern C) 80 (pattern B) Pattern C
Mistire 3 (pattern C) 80 (pattern B) Pattern C
Except the aboves 3 {pattern B)*1 49 (pattern A) Pattern A

*1: Without any malfunctions except for Misfire, Fuel Injection System.
: without the same malfunction.

Pattern C = Pattern A + Freeze Frame Data

Details are explained next.



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)
Relationship between MIL, DTG, CONSULT and driving patterns

This driving pattern satisfies with A (or C) and B patterns.
, NG o @Gl
Vehicle NG NG Detection This driving pattern This driving pattern
speed Detection salisfies with A (or C}.  satisfies with B.
A | (] I J; ll' i{ || || il
Z o ¥ | ! fl | ! [ K
a | | Trip r I | i I I ! i | { l | I | I
> oly (v}l ! H Ll i | ] il
g reNONL T : ; [ Iy M 'l i f EM
o : ! U | I_' U U H J I_l_
\ Lol ! | [ i |
iGN OFF Ipl P N A |: 3 I: ,: 1l L H
] AN A | A L | A R A
| | ! | |
] | ! I ] 1 || ! [ |
L L [l I ¥ I X | i [ ')
MIL P | ! It h (| g I ! | /!
lights up. — —— 1 _ 4t 11! |1 _MIL lights up. | | 1 , | [ L il
- [ 3 T T T Hamaer el tehmelenteint et Bt o
A Jj A i Mwgoesort T T
= goes off 2y T (| i I TR (7 i Ly | EE
Vg !t el Yoo e s ‘ 5 H !
Il - + T ]
Counter =T~} ’ﬁLJr“*"l” 1 T ;T“““Tt“_——Iﬁ—‘——ﬁ————:——:———~+j-—
L T Ly II { f i [ i I || t
LA 1 N A | O |
b hodo fl | Lo 1
! | |
2 A T T | O
8 y oy b | | H b ! H ¥ Iy ¥ AT
AL 1 ot ! I (' ly I ' ! )
- T T R o
* N T T l
§ NO FAIL ~*3 gl ! I ' | | i f g P FEAIL
TR e s sttt s s
2 — e b b e e e e gt goll
@ AorC __0| O LR B 1 2__“__3__H#____4_T____H____1—s_ e
' Counter o icoc o H (! | (! |1 ' T i
0 roH R IR T L ! i ! r | { H EA
o) [l | | Iy 1 I | [ I
’ AN PR | i | | t [
5 1 [ ! | | I £ I
¥, Lo T ' ! l X | |l I
v Lo I T } H ¥ } | 1l
( ; . .
i ': DTE exists, 1 | } r? I i iEILCE}’-’g,S'S- ,:DTC 'eX|stis. 1§DTC exists. I : +g | RA
o Tmerol | I | 12 [ TIME: 4, I [TIME: 5 , ![
SELF- bt (N bl H . ) i 1 1 It DTC exists. |
DlAGNOST!C[DTC exists. I lDTC exisltls. :DLCEeoxlstS. ”DTC exists, 11 DTG exislts 1 :DTC EXiS.tS. .TlN'.E 39 (79|’:N0
A RESULTS  |TIME: 0 ITIME: 1|4 |TIME: i TIME: 1] Il TIME: 3 TIME: 41 DTC BR
o ows P R e e Lpwes L e L
2 Other | 'l h i t I I
@ | [ Qi gl ! { I [l | I | !
Z screen —_ ] R i WSS ) ENURRIR ) SRV I S R W
& DATA MONITOR |, IF Lol ; H TT i | L F% = “‘ 8T
‘\-’/ {AUTO TRIG) screen | 61 I A ,, 0 N L [ . ¥
i ‘1‘"- B o e 4 Il e At e bt
| 1l i I I || |1 1 I
Other | I 11 L Al Ll I | L ]
screen . EF
t5 7
HA
SEF130P
*1: When the same malfunction is detected twice, MIL will *4: < Except for 'Misfire’”’, “'Fuel Injection System’' >
automaticaily light up. The DTC and the freeze frame data will not be dis- L
*2: MIL will go off automatically after 3 drivings {pattern B: played any longer after 40 drivings {pattern A) without
except for “Misfire”, "Fuel Injection System”, pattern the same malfunction.
C: for “Mistire”, “Fuel Injection System™) without any <For "Misfire"”, ""Fuel Injection System" > IBX
malfunctions. The DTC and the freeze frame data will not be dis- o
“3: When a malfunction is detected for the first time, the played any longer alter 80 drivings (pattern B) without
DTG and the freeze frame data will be stored in ECM. lon.
(The DTC and the freeze frame data still remain in
ECM.)
*8: Other screen except DATA MONITOR (AUTO TRIG) can
not digsplay the malfunction.
*6: DATA MONITCR (AUTO TRIG) can display the malfunc-
tion at the moment it is detected.
EC-39
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OBD System Operation Chart (Cont’d)

*7: The malfunction can not be displayed because the tim- < For “Misfire”, ““Fuel Injection System” >
ing to set DATA MONITOR (AUTO TRIG) screen was The DTC and the freeze frame data will not be dis-
missed against the NG detection. played any longer after 80 drivings (pattern B) without
*8: <Except for "Misfire", ""Fuel Injection System’’ > the same malfunction.
The DTC and the treeze frame data will not be dis- {The DTC and the freeze frame data still remain in
played any longer after 40 drivings (pattern A) without ECM.)

the same malffunction.

EXPLANATION FOR DRIVING PATTERNS
< Driving pattern A> (Except for “Misfire”’, “Fuel Injection System’)

Engine . .,
coalant ¢ (°F)
ternperature

70 (158)

40 (104)

20 (68)

(2) Engine coolant temperature should changs more than 20°C
(68°F) aftar starting engine.

Engine
speed (3) Ignition switch should be changed from “ON" te “OFF™.

rpm

(4) Engine speed should go over 400 rpm.
400 ——M
0

I 1

SEF131P

® The A counter will be counted up when (1) - {4) are satisfied without the malfunction.
e The A counter will be cleared when the malfunction is detected regardless of (1) - {4).
e The DTC will not be displayed any longer after the A counter becomes 40.
< Driving pattern B>
Driving pattern B means the vehicle operation as follows:
All components and systems should be monitored at least once by the OBD system.
e The B counter will be coumted up when the driving pattern B is satisfied without the malfunction.
e The B counter will be cleared when the malfunction is detected twice regardiess of the driving pat-
tern.
e The MIL will go off when the B counter becomes 3. {(Except for “Misfire”, "'Fuel Injection System”.)
e The DTC will not be displayed any longer after the B counter becomes 80. (Far “Misfire’”, “Fuel
Injection System™.)
< Driving pattern C> (For ""Misfire”, ‘‘Fuel Injection System’'.}
Driving pattern C means the vehicle operation as follows:
(1) Driving pattern A should be satisfied.
{2) The following condition should be satisfied:
Engine speed: (Engihe speed in the freeze frame data) £375 rpm
Calculated load value: {Calculated load value in the freeze frame data) x (1+0.1) [%)]
Engine coolant temperature (T) condition: T = 70°C (158°F), T < 70°C (158°F)
Example:
lf the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated load value; 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle shouid run under the following conditicns:
Engine speed. 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature =
70°C (158°F)
# The C counter will be counted up when (1}, {(2) are satisfied without the malfunction.
e The C counter will be cleared when the malfunction is detected regardiess of (1), (2).
e The MIL will go off when the C counter becomes 3.
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NISSAN
CONSULT

UES40

iy
START

| SUB MODE |

SEF138P

[l seecypvstem

ENGINE

|
I I
| l
l |
L |
l |
! |

SEF895K

[l sewect one mooe  [3]]
| worK sUPPORT |

[ SELF-DIAG RESULTS |
| DATA MONITOR |
| ACTIVE TEST ]
|
|
S

| ECM PART NUMBER

| FUNCTION TEST

EF136P

[ secectoiac mope  [E)
| FREEZE FRAME DATA |

I |
I J
l |

|
L 1

SEF137P

Consult

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.

2. Connect "CONSULT" to data link connector for CONSULT.
(Data link connector for CONSULT is located behind the

fuse box cover.}

Turn on ignition switch.
Touch "START".

=W

5. Touch “"ENGINE".

MA
EM
LG
FE
GL
MT
AT

FA

6. Perform each diagnostic test mode according to each ser- gg

vice procedure.

For further information, see the CONSULT Operation Manual.

EC-41
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Consult (Cont'd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

ltem

DIAGNOSTIC TEST MODE

WORK
SuUP-
PORT

SELF-
DIAG-
NOSTIC
RESULTS

DATA
MON-
ITOR

ACTIVE
TEST

FUNC-
TION
TEST

FREEZE
FRAME
DATA

INPUT

ECCS COMPONENT PARTS

Camshaft position sensor

X

Mass air ilow sensor

Engine coolant temperature sensor

Front heated oxygen sensor

Rear heated oxygen sensor

Vehicle speed sensor

Throttle position sensor

EGR temperature sensor

Intake air temperature sensor

XXX x| XX x| x

Crankshaft position sensor (OBD)

Knock sensor

KX > I >xfpxipx|»x|>x]|x

Ignition switch (start signal}

Closed throtfle position switch

Air conditioner switch

Park/Neutral position switch

Power steering oil pump switch

Air conditioner pressure switch

Battery voltage

ouTPUT

Injectors

x| x> =x]=x

Power transistor {Ignition timing)

X {Igni-
tion sig-
nal}

>
>

{ACV-AAC valve

X

Air conditioner relay

Fuel pump relay

Cooling fan

M| x| x
>

EGR & canister control solenoid
valve

Front heated oxygen sensor heater

Calculated load value

X: Applicable

190
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FUNCTION

Consult (Cont’'d)

Diagnostic test mode

Function

Work support

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

Self-diagnostic results

Self-diagnostic results can be read and
erased quickly.

Data monitor

Input/Output data in the ECM can be read.

Active test

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

ECM part numbers

ECM part numbers can be read.

Function test

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

Freeze frame data

ECM stores the driving condition at the
moment a maifunction is detected, and the
stored data can be read. [Regarding the
details, refer to ''Freeze Frame Data’ (EC-
34).]

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

AT

THRTL POS SEN ADJ

CHECK THE THROTTLE POSITION SENSOR SIGNAL.
ADJUST IT TC THE SPECIFIED VALUE BY ROTATING
THE SENSOR BOBY UNDER THE FOLLOWING
CONDITIONS.

o IGN SW “ON"

o ENG NOT RUNNING

e ACC PEDAL NOT PRESSED

When adjusting throttle position
sensor initial position

FA

RA

IGNITION TIMING ADJ

o IGNITION TIMING FEEDBACK CONTROL WILL BE
HELD BY TOUCHING “START". AFTER DOING S0Q,
ADJUST IGNITION TIMING WITH A TIMING LIGHT BY
TURNING THE CRANKSHAFT POSITION SENSOR.

When adjusting initial ignition
timing

BR

ST

IACV-AAC VALVE ADJ

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

» ENGINE WARMED UP

e NO-LOAD

When adjusting idle speed

BrF

FUEL PRESSURE RELEASE

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

When releasing fuel pressure
from fuel line

EC-43
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Consult (Cont’d)

SELF-DIAGNOSTIC MODE
Regarding items detected in “SELF-DIAG RESULTS’ mode, refer to “Diagnostic Trouble Code (DTC)
chari” {See page EC-60.)

DATA MONITOR MODE

Monitored item ECM .
[Unit] input | Main
si sig- Description Remarks
g nals
nals
CMPS-RPM e Indicates the engine speed computed |e The accuracy of detection becomes
(REF) [rpm] from the REF signal (180° signal) of poor if engine speed drops below the

the camshaft position sensor. idle rpm.

If the signal is interrupted while the
engine is running, an abnormal value
may be indicated.

O

O

MAS AIR/FL SE [V] e The signal vollage of the mass air flow | @ When the engine is siopped, a certain

sensor is displayed. value is indicated.
COOLAN TEMP/S ¢ The engine coolant temperature &« When the engine coolant temperature
[*C] or [°F] {determined by the signal voltage of sensor is open or short-circuited, ECM
the engine coolant temperature sen- enters fail-safe mode. The engine
sor} is displayed. coolant temperature determined by the

ECM is displayed.

¢ The signal voltage of the front heated
oxygen sensor is displayed.

FR O2 SENSOR [V]

o The signal voitage of the rear heated
oxygen sensor is displayed.

RR 02 SENSOR [V]

oo O O
oo O 0O

FR 02 MNTR e Display of front heated oxygen sensor |e After turning ON the ignition switch,
[RICH/LEAN] signal during air-fuel ratio feedback "RICH" is displayed until air-fuel mix-
control: ture ratio feedback contro! begins.
RICH ... means the mixture became ¢ When the air-fuel ratio feedback is
O O “rich”, and control is being affected clamped, the value just before the
toward a leaner mixture. clamping is displayed continuously.

LEAN ... means the mixture became
“lean”, and control is being affected
toward a rich mixture.

RR 02 MNTR e Display of rear heated oxygen sensor |e When the engine is stopped, a certain
[RICH/LEAN] signal: value is indicated.
RICH ... means the amount of oxygen
O downstream three way catalyst is rela-
tively large.

LEAN ... means the amount of oxygen
downstream three way catalyst is rela-

tively small.
VHCL SPEED SE # The vehicle speed computed from the
{km/h] or [mph] O O vehicle speed sensor sighal is dis-
played.

NOTE:
Any monitored item that does not maich the vehicle being diagnosed is deleted from the display auto-

matically.
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Consult (Cont’d)

Monitored item
[Unit]

ECM
input
sig-
nals

Main
sig-
nals

Description

Remarks

BATTERY VOLT {V]

The power supply voliage of ECM is
displayed.

THRTL POS SEN [V]

The throttie position sensor signal
voltage is displayed.

EGR TEMP SEN [V]

The signal voltage of the EGR temper-
ature sensor is displayed.

INT/A TEMP SE [°C]
or ['F]

The intake air temperature determined
by the signal voltage of the intake air
temperature sensor is indicated.

START SIGNAL
[ON/OFF]

Indicates [ON/QFF] condition from the
starter signal.

¢ After starting the engine, [OFF] is dis-
played regardless of the starter signal.

CLSD THL/P SW
[ON/OFF]

Indicates [ON/OFF] condition from the
closed throttle position switch signal.

AIR COND SIG
[ON/QFF]

Indicates [ON/OFF] condition of the air
conditioner switch as destermined by
the air conditioner signal.

P/N POSI SW
[ON/OFF]

Indicates [ON/OFF] condition from the
park/neutral position switch signal.

PW/ST SIGNAL
[ON/OFF]

O O] 0100

[ON/OFF] condition of the power steer-
ing oil pressure switch determined by
the power steering oll pressure signal
is indicated.

IGNITION SW
[ON/OFF]

Indicates [ON/OFF} condition from igni-
tion switch.

A/C PRESS SW
[ON/OFF]

O |0] O |ojo|olo|oiololo

Indicates [ON/OFF] condition of the air
conditioning triple-pressure switch
{medium-pressure side} determined by
the pressure of the air conditioning
high pressure side.

INJ PULSE [msec]

Indicates the actual fuel injection pulse
width compensated by ECM according
to the input signals.

& When the engine is stopped, a certain
camputed value is indicated.

B/FUEL SCHODL.
[msec]

“Base fuel scheduie’ indicates the
fuel injection pulse width programmed
into ECM, prior to any learned
on-board correction.

IGN TIMING [BTDC]

Indicates the ignition timing computed
by ECM according to the input signals.

¢ When the engine is stopped, a certain
value is indicated.

IACV-AAC/V [%]

O 10| O | O

Indicates the idle air control valve
(AAC valve) control value computed by
ECM according to the input signals.

EC-45
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont'd)

Monitored item
[Unit]

ECM
input
sig-
nals

Main
sig-
nals

Description

Remarks

A/F ALPHA [%]

& The mean value of the air-fuel ratio
feedback correction factor per cycle is
indicated.

@ When the engine is stopped, a certain
value is indicated.

& This data also includes the data for
the air-fuel ratio learning control.

AIR COND RLY
[ON/OFF]

e The air conditioner relay control condi-
tion {determined by ECM according to
the input signal) is indicated.

FUEL PUMP RLY

e Indicates the fusl pump relay control

[ON/OFF] condition determined by ECM accord-
ing to the input signals.
COOLING FAN & The control condition of the cooling fan

[HI/LOW/OFF]

{determined by ECM according to the
input signal) is indicated.

Hi ... High speed operation

LOW ... Low speed operation

OFF ... Stop

EGRC SOL/V
[ON/OFF]

® The control condition of the EGR &

canister control solenoid valve (deter-
mined by ECM according to the input
signal) is indicated.

# ON ... EGR and canister purge cpera-

tion cut-off
QFF ... EGR and canister purge opera-
tion not cut-off

02 SEN HEATER
[ON/OFF]

e Indicates [ON/OFF] condition of front
heated oxygen sensor's heater deter-
mined by ECM according to the input
signals.

CAL/LD VALUE [%]

e "‘Calculated lpad value’ indicates the

value of the current airflow divided by
peak airflow.

ABSOL TH-P/S [%]

e “'Absolute throttle position sensor”

indicates the throttle opening com-
puted by ECM according to the signal
voltage of the throttle position sensor.

MASS AIRFLOW
lgm/s]

# Indicates the mass airflow computed

by ECM according to the signal voli-
age of the mass airflow sensor.

VOLTAGE e Voltage measured by the voltage
vl probe.
PULSE e Pulse width, frequency or duty cycle e Only "#" is displayed if item is unable

[msec] or [Hz] or
[%]

measured by the pulse probe.

to be measured.

e Figures with ""#"s are temporary ones.
They are the same figures as an
actual piece of data which was just
previcusly measured.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult {Cont’d)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGMENT CHECK ITEM (REMEDY)
» Engine: Return to the original
trouble condition If trouble symptom disappears, see ® Harness and connector
FUEL INJECTION I yme ppears. ® Fuel injectors
e Change the amount of fuel injection | CHECK ITEM. o Front healed oxyaen sensor &Gl
using CONSULT. v
o Engine: After warming up, idle the
{ACV-AAC/V engine. Engine speed changes according to ® Harness and connector MA
QPENING # Change the IACV-AAC valve the opening percent. & [ACV-AAC valve
opening percent using CONSULT.
¢ Engine: Return o the original e Harness and connactor EWM
ENG COOLANT trouble condition If trouble symptom disappears, see e Engine coolant temperature sensor
TEMP ¢ Change the engine coolant CHECK ITEM. . Fugl imiectors P
temperature using CONSULT. | LG
#® Engine: Return 1o the original
trouble condition if trouble symptom disappears, see
IGNITION TIMING | # Timing light: Set ymp ppears. e Adjust initial ignition timing
S o . CHECK ITEM.
& Retard the ignition timing using
CONSULT.
e Engine: After warming up, idle the e Harness and connector FE
engine. o Compression
o A/C switch "OFF" : . » Injectars
POWER BALANCE o Shift iever "N" Engine runs rough or dies. o Power transistor @L
o Cut off each injector signal one at a » Spark plugs
time ustng CONSULT. e lgnition coils
o Ignition switch: ON M
" ]
COOLING FAN ® Turn the coocling fan ““ON"" and Cooling fan moves and stops. : gg::s‘ssf::dmc;r;rr\ec or
“OFF" using CONSULT. g
® Ignition switch: ON {Engine AT
stopped) Fuel pump relay makas the oparating | @ Harness and connector
FUEL PUMP RELAY [ e Turn the fuel purnp relay "ON" and sound e Fuel pump relay
“QFF” using CONSULT and listen ' pump ER
to operating sound.
® lgnition switch: ON
EGRC SOLENCID e Turn solenoid valve “‘ON™ and Solenoid valve makes an operating e Harness and connector RA
VALVE “"OFF" with the CONSULT and sound. » Solenoid valve
listen to operating sound.
SELF-LEARNING » In this test, the coefficient of seli-learning controi mixture ratio returns to the original coefficient by touching BE
CONT “CLEAR" on the screen.
8T
B
[
EL
{0y
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
@ Ignition switch: ON
SELF-DIAG {Engine stopped} L.
— Cbject t
RESULTS & Displays the results of on- jective system

board diagnostic system.

CLOSED THROTTLE
POSI

(CLOSED THROTTLE
POSITION SWITCH
CIRCUIT)

o Ignition switch: ON
{Engine stopped)

# Closed throttle position
switch circuit is tested
when throttle is opened
and closed fully. {"'IDLE
POSITION" is the test item
name for the vehicies in
which idle is selected by
throttle position sensor.)

¢ Harness and connector

® Throttle position senscr
(Closed throttle position
switch)

e Throttle position sensor
{Closed throttle position
switch) adjustment

» Throttie linkage

» Verify operation in DATA
MONITOR mede.

THROTTLE POSI
SEN CKT

# Ignition switch: CN
{Engine stopped)

o Throttle position sensor
circuit is tested when
throttle is opened and
closed fully.

® Harness and connector

o Throttle position sensor

o Throttle position sensor
adjustment

# Throttle linkage

e Verify operation in DATA
MONITOR mode.

PARK/NEUT POSI
SW CKT

o Ignition switch: ON
{Engine stopped)

o Inhibitor/Neutral position
swilch circuit is tested
when shift lever is
manipulated.

Throttle valve: opened OFF
Throttle valve: closed ON
R
ange (Throttle valve fully More than
opened — Throttle valve
aov
fully closed)
OUT OF N/P-RANGE OFF
IN N/P-RANGE ON

» Harness and connector

e Neutral position switch/
Inhibiter switch

» Linkage + Inhibitor switch
adjustment

® Ignition switch: ON
(Engine stopped)

@ Harness and connector
e Fuel pump

FUEL PUMP @ Fuel pump circuit is tested | There is pressure pulsation on the fuel
) ) e Fuel pump relay

CIRCUIT by checking the pulsation |feed hose. . ;

. e Fuel filter clogging

in fuel pressure when fuel

L e Fuel level
tube is pinched.
e Ignition switch: ON

{Engine stopped)

EGR & ist trol Harness and conneclor
EGRC SCL/V ¢ .canls er (.:On .ro. The solencid valve makes an operating * R

solencid valve circuit is ® EGR & canister control
CIRCUIT . sound every 3 seconds. .

tested by checking sclenoid valve

solenoid valve operating

noise.

® Ignition switch: ON
i Harness and connectar

COOLING FAN (CEonj::e fs::up:i(::gjit is & The cooling fan rotates and stops : Cooling fan motor
CIRCUIT * o every 3 seconds. 9

tested when cooling fan is
rotated.

e Cocling fan relay
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

FUNCTICN TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

START SIGNAL
CIRCUIT

o Ignition switch: ON —
START

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

Start signal: OFF — ON

il
WA
¢ Harness and connector
# lgnition switch
El\ﬂl
LG

» Ignition switch: ON

E H H .
:‘»‘ongej?est::r?;ngc):'rcu't . Locked position ON # Harness and connector
L ] W { imr =
PW/ST SIGNAL 9 cr e Power steering oil Fg
tested when steering .
CIRCUIT . pressure switch
wheel is rotated fully and o Power steering oil pum
then set to a straight line | Neutral position OFF g oft pamp ciL
running position.
@ Vehicle speed sensor T
ircuit is tested when ¢ Harness and connector A
VEHICLE SPEED ceh'ml is nn'nw at Vehicle speed sensor input signal is Vehicle speed sensor
v icle 15 ru ng a L
SEN CKT reater than 4 km/h {2 MPH .
speed of 10 km/h (6 MPH) 9 ( ) e Electric speedometer AT
or higher. "
e After warming up, idle the
ine. FA
engllfle . . o Adjust ignition timing (by -
e lgnition timing adjustment . o
is checked by reading The timing light indicates the same moving crankshatt position
IGN TIMING ADJ s o ) sensor or distributor) ETL
ignition timing with a value on the screen. . M
- . . » Camshaft position sensor
timing light and checking ) .
’ . drive mechanism
whether it agrees with 30
D1

specifications.

MIXTURE RATIO
TEST

e Air-fuel ratio feedback

circuit (injection system,
ignition system, vacuum
sysiem, etc.) is tested by
examining the front heated
oxygen sansor cutput at
2,000 rpm under
non-loaded state.

® Front heated oxygen sensor COUNT:
More than 5 times during 10 seconds

& INJECTION 8YS {(Injector,
fuel pressure regulator, aT
harness or connector)

e IGNITION SYS (Spark

plug, power transistor, BE
ignition coil, harness or
cennector}

e VACUUM SYS (Intake air it
leaks)

e Front heated oxygen EL

sensor circuit
e Front heated oxygen

sensor operation 6%
e Fuel pressure high or low
e Mass air flow sensor

EC-49
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

POWER BALANCE

& After warming up, idle the
engine.

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

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

® Injector circuit (Injector,
harness or connecter)

@ [gnition circuit (Spark
plug, power transistor,
ignition coil, harness or
conneacior)

#» Compressign

e Valve timing

I1ACV-AAC/Y
SYSTEM

@ After warming up, idle the
engine.

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

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

e Harness and connector

e [ACV-AAC valve

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

e IAS (Ildle adjusting screw)
adjustment
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

FREEZE FRAME DATA

Freeze frame data
item

Description

DIAG TROUBLE
CODE
[PXXXX]

ECCS component part/control system has a trouble code, it is displayed as "PXXXX". [Refer 1o
“Alphabetical & P No. Index for DTC (EC-59}.]

FUEL SYS DATA

“Fuel injection system status’ at the moment & malfunction is detected is displayed.

One mode in the following is displayed.

“MODE 2": Open loop due o detected system malfunction

“MODE 3": Open loop due to driving conditions (power enrichment, deceleration enrichment)
“MODE 4": Closed loop - using heated oxygen sensor(s) as feedback for fuel control

“MODE 5": Open loop - has not yet satisfied condition to go to closed loop

A&

E ]

CAL/LD VALUE [%]

The calculated load value at the moment a maifunction is detected is displayed.

COOLANT TEMP
['C] or [F]

The engine coclant temperature at the moment a malfunction is detected is displayed.

e "Short-term fuel trim” at the moment a malfunction is detected is displayed.

S-FUEL TRIM [ %] e The short-term fue! trim indicates dynamic or instantaneous feedback compensation to the base FE
fuel schedule.
e “'Long-term fuel trim"’ at the moment a malfunction is detected is displayed. €L
L-FUEL TRIM [%] ® The long-term fuel trim indicates much more gradual feedback compensation o the base fuel -
schedule than short-term fuel trim.
Wi'T
ENGINE SPEED , L o
{rpm] # The engine speed at the moment a malfunction is detected is displayed.
VHCL SPEED [km/h )
or'ﬁ'npi] L ] e The vehicle speed at the moment a malfunction is detected is displayed. AT
A,
RA
8T
BF
Hi,
EL

EC-51
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’'d)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE

CONSULT has two kinds of trigger and they can be selected by touching "SETTING” in “DATA
MONITOR"” mode.
1. “AUTO TRIG” (Automatic trigger):

# The malfunction will be identified on the CONSULT screen in real time.

In other words, DTC and malfunction item wiil be displayed automatically at the moment the mal-
function is detected by ECM.
DATA MONITOR can be performed continuously till a malfunction is detected. However, DATA
MONITOR can not be continued any longer after the malfunction detection.

2. "MANU TRIG” (Manual trigger):

e DTC and malfunction item will not be displayed automatlcally on CONSULT screen even though
a malfunction is detected by ECM.

DATA MONITOR can be performed continuously even though a malfunction is detected.
Utilize these trigger as follows:
1. "AUTO TRIG"

e While trying to detect the DTC by performing the “DTC DETECTING CONDITION”, be sure to set
to “DATA MONITOR (AUTO TRIG)"" mode. You can confirm the malfunction at the moment it is
detected.

e While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)" mode, especially in case the incident is intermittent.

When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors,
components and harness in the “DTC DETECTING CONDITION”, the moment a malfunction is
found the DTC will be displayed. (Refer to Gl section, “Incident Simulation Tests” in “HOW TO
PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT".}

2. "MANU TRIG”

e In case the malfunction is displayed whenever you look at the “DATA MONITOR” screen, it is
inconvenient for you to monitor (investigate) the data of the suspicious parts. In such cases, by
selecting “MANU TRIG" you can monitor and store the data. The data can be utilized for further
diagnosis such as a comparison with the value in the normal operating condition.

IHI SELECT MONITOR ITEM I IH SET RECORDING COND I I [ seT RECORDING COND I

ECM INPUT SIGNALS | mMaNU TRIG | | auto TRic  |[RFSTTRRSSTE
MAIN_SIGNALS Il ove ve | RS ove Tve

SELECTION FROM MENU [ |
I I
L I
I I

ADDRESS SETTING

|
|
=

I ]

I )
I |
I |
| |
I |

SETTING ||  START

"SETTING" "AUTO TRIG" "MANU TRIG"

A maifunction can be A malfunction can not be

dispiayed on "DATA displayed on "DATA

MONITOR" screen MONITOR" screen

automatically if detected. automatically even if

detected.
SEFO057P
EC-52
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generlc Scan Tool (GST): Sample Generic Scan Tool (GST)
DESCRIPTION
Generic Scan Tool (OBDli scan tool) complying with SAE J1978
has five different functions explained on the next page. @l
IS09141 is used as the protocol.
The name “GST" or “Generic Scan Tool" is used in this ser-
vice manual. A
SEF139P EM
GST INSPECTION PROCEDURE
1. Turn off ignition switch. LC
2. Connect “"GST” to data link connector for G8T. (Data link
Q; connector for GST is located under the glove box.)
E)Zia-ﬁnk/tjo’nnector FE
for GST
Center console side cover/
\/ — T~ cL
SEF140P
Sample screen” 3. Turn ON ignition switch. ,
4. Enter the program according to instruction on the screen or AT
CARE OBD-I in the operation manual.
PROGRAM CARD (*: Regarding GST screens in this section, sample screens are AT
v0.05 shown.)
e i
Press [YES] FA
for SETUP
Press [ENTER] -
to START A
SEF141P
5. Perform each diagnostic mode according to each service Bz
CARB OBD-I! MENU procedure.
For further information, see the GST Operation Manual of the
2. FREEZE DATA tool maker. §T
3: TROUBLE CODES
4; CLEAR CODES
5 02 TESTAESULTS BE
6. READINESS TESTS
8, AUTCPROBE
9 SETUP HA
SEF142P
EL
[[9)
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool {(GST) (Cont'd)

Diagnostic test mode

Function

This mode accesses to current emission-related data values, including analog

MODE 1 Current data \ o . ;
( ) inputs and outputs, digital inputs and outplits, and system status information.
This mode accesses to emission-related data value which were stored by ECM
MODE 2 (Freeze data) during the freeze frame. [For detlails, refer to “Freeze Frame Data™ (EC-51).]
This mode accesses to emission-related power train trouble codes which were
MODE 3 {Trouble codes) P
stored by ECM.
This mode can clear all emission-related diagnostic information. This includes:
o Clear number of diagnostic trouble codes {MODE 1)
o Clear diagnostic trouble codes (MODE 3)
MODE 4 (Clear codes) e Clear trouble code for freeze frame data (MODE 1)
e Clear freeze frame data (MODE 2)
¢ Clear heated oxygen sensor test data (MODE 5)
¢ Reset status of system monitoring test (MODE 1)
'This mode accesses to the on-board heated oxygen sensor monitoring test
MODE 5 (02 test results) ! v 9

results.
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TROUBLE DIAGNOSIS — General Description

Sensors

Actuators

MEF036D

SEF233G

Py,
0 A . S
1 5& 5v
+
4
S
W

SEF234G

'Introduction

The engine has an ECM to control major systems such as fuei
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 probiems with the engine.

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

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

Before checking, talk with the customer about driveability com-
plaints. 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.

EC-55
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TROUBLE DIAGNOSIS — General Description

Work Flow
CHECK IN
)
Listen to customer complaints. (Get symptoms.) e — STEP |
¥
Check, print out {(write down) and clear Diagnostic Trouble Code (DTC} and
Freeze Frame Data {Pre-check). [ STEP I
Symptom is No symptom, but MIL
complained. lights up or Malfunction
Code exists at STEP Il
Y
Verify the symptom by driving in the condition the *y
CUStOmer deSCribed. ......................................................................................... STEP l"
Normal Code Malfunction Code
(at STEP 1) (at STEP II)
A4 L 4
Verify the DTC by driving in (performing) the DTC Detecting Condition. [, " STEP IV
4
Choose the appropriate action. e STEP V
» 2
Malfunction Gode (at STEP il or IV} | Normal Code {at both STEP Il and 1V}
A 4
BASIC INSPECTION
SYMPTOM BASIS (at STEP t or HI)
......................................................... »>
L
Perform inspections i —
according to Symptom
Matrix Chart.
, v
TROUBLE DIAGNOSIS FOR DTC XXX. STEP Vi
Y
REPAIR/REPLACE
) 4
NG| FINAL CHECK
Confirm that the incident is completely fixed by performing BASIC INSPECTION
and DTC DETEGTING CONDITION (OVERALL FUNCTION CHECK). [ STEP VI
Then, erase the unnecessary (already fixed) DTCs in ECM and A/T control unit.
OK
k.
CHECK OUT

*1: If the Incldent cannot be duplicated, see “Incident Simulation Tests' of “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR

AN ELECTRICAL INCIDENT” in Gl section.
*2: If the on-board diagnostic system cannot be performed, check main power supply and ground circuit (See TROUBLE DIAG-

NOSIS FOR POWER SUPPLY, EC-87).
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TROUBLE DIAGNOSIS — General Description

Description for Work Flow

=
TP

T

AT

F&

STEP DESCRIPTION

STEP | Get detailed information about the conditions and the environment when the incident/symptom occurred
using the "DIAGNOSTIC WORK SHEET” as shown on the next page.
Before confirming the incident/symptom, check and write down (print out using CONSULT or Generic Scan
Tool) the Diagnostic Trouble Code (DTC) and the freeze frame data, then erase the code and the data.
(Refer to page EC-33.}) The DTC and the freeze frame data can be utilized when duplicating the incident at

STEP I
STEP Il & IV.
Study the relationship between the incident cause, which is specified by DTC, and the incident/symptom the
customer described. (The ""Symptom Matrix Chart” will be useful. See page EC-73))
Try to confirm the symptom and under what conditions the incident occurs.
The "DIAGNOSTIC WORK SHEET" and the freeze frame data are usetful to verify the incident. During the
verification of the incidertt, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTO TRIG)

STEP 1) mode and check real time diagnosis results.
If the incident cannot be duplicated, perform INCIDENT SIMULATION TESTS during the verification. {Refer to
Gl section.)
If the malfunction code is detected at this stage, the STEP IV can be skipped and STEP V can be performed
next.
Try to detect the Diagnostic Trouble Code (DTC) by driving in {or performing) the "DTC Detecting
Condition’’. Check and read the DTC and freeze frame data by using CONSULT or Generic Scan Tool.
During the DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTO TRIG)
mode and check real time diagnosis resulls.

STEP IV If the incident cannot be duplicated, perform INCIDENT SIMULATION TESTS during the verification. (Refer to
Gl section.) )
In case the “DTC DETECTING CONDITION" is not available, perform the "OVERALL FUNCTION CHECK"
instead. The DTC cannot be displayed by this "CHECK"', however, this simplified "CHECK" is effective
enough to cover the “"DTC DETECTING CONDITION™.
In other words, the “NG" result of the "CHECK" means the same as the DTC detection.
Perform the appropriate action based on the resulits of STEP | through IV.

STEP V If the malfunction code is indicated, proceed to TROUBLE DIAGNGSIS FOR DTC XX,
If the normal code is indicated, proceed tc the BASIC INSPECTION. (See page EC-70.) Then pertorm inspec-
tions according to the Symptom Matrix Chart. (See page EC-73.)
identify where to begin diagnosis based on the relationship study between symptom and possible causes.
Inspect the system for mechanical binding, lcose connectors or wiring damage using (tracing) '‘Harness
Layouts"”, and narrow down the possible causes.

STEP VI Gently shaking the related connectors, components or wiring harness with CONSULT set in "DATA MONI-
TOR {AUTO TRIG}"” mode will be effective in narrowing down possible causes.
Checking the voltage of the related ECM terminals or monitoring the output data from the related sensors
with CONSULT will also be effective in narrowing down possible causes. (See page EC-76.)
Repair or replace the malunction parts.
Once you have repaired the circuit or replaced a component, you need to run the engine in the same condi-
tions and circumstances which resulted in the customer's initial complaint.

STEP ViI Drive in (perform) the DTC Detecting Condition and confirm the normal code is detected. If the incident still

exists in the final check, perform STEP VI by using a difterent method from the previous one.
Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) DTC in ECM

and A/T control unit. (See EC-33))
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TROUBLE DIAGNOSIS — General Description

Weather conditions,
Symptoms

KEY POINTS
WHAT ..... Vehicle & engine modef
WHEN ... Date, Frequencies
WHERE..... Road conditions
HOW .. Operating conditions,

Diagnostic Worksheet

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

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

In general, feelings for a problem depend on each customer. It
is important to fully understand the symptoms or under what
conditions a customer complains.

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

SEFRO07L
WORKSHEET SAMPLE
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date

[ Startability

O Impossible to start 1 No combustion [] Partial combustion
O] Partial combustion affected by throttle position
{1 Partial combustion NOT affected by throttle position
] Possible but hard to start L] Others [ |

U idling

4 No fast idle {7 Unstable [T High idle ] Low idle
U Cthers [ ]

Symptoms

O Driveability

O Stumble 1 Surge L1 Knock O Lack of power
O Intake backlire O Exhaust backiire

1 Others [ ]

(J Engine stall

L] At the time of start
O While accelerating
[0 Just after stopping

1 While idling
[1 While decelerating
L1 While loading

Incident occurrence

3 Just after delivery
I In the morning

LI Recently

O At night LI in the daytime

Engine conditions

Frequency O Al the time O Under certain conditions [ Sometimes
Woeather cenditions [J Not affected
Weather J Fine J Raining O Showing O Others | 1
Temperature 1 Hot 0 Warm O Cool O Cold 1 Humid °F
O Cold O During warm-up {1 After warm-up

Engine speed 1

| 1 ]
0 2,000

} |
4,000 6,000

Driving conditions

8,000 rpm
Road conditicns O In town O In suburbs O Highway O Off road {up/down)
[} Not aifected
O At starting O While idling [ At racing

[J While cruising
0 While turning (RH/LH)

O While accelerating
O While decelerating

|

60 MPH

1 1 ] 1 " 1

Vehicle speed [ R
30 40 50

20

Malfunction indicator lamp

] Turned on [ Not turned on
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TROUBLE DIAGNOSIS — General Description

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Index for DTC
P NO. INDEX FOR DTC

Items pTe Reference 0T Items Reference
(CONSULT screen MIL* CONSULT page CONSULT MIL™1 {CONSULT screen page el
terms) GST"2 GST*2 terms)
“COOLANT TEMP SEN o8 PO125 EC-181 PO100 12 MASS AIR FLOW SEN. EGC-04
A/T 1ST SIGNAL 113 PO731 AT section POT10 41 INT AIR TEMP SEN EC-140 WA
AJT 2ND SIGNAL 114 P0O732 AT section PO115 13 COOLANT TEMP SEN EG-99
AT 3RD SIGNAL 115 P0733 AT section PO120 43 THROTTLE POS| SEN EC-145 -
A/T 4TH SIG OR TCC 118 PO734 | AT section PO125 08 “COOLANT TEMP SEN EC-181 *
AT GOMM LINE — POG00 EC-194 PO130 37 CLOSED LOOP EC-139
A/T DIAG COMM LINE 84 P1605 EC-171 P0130 33 FRONT 02 SENSOR EC-125 LE
CAMSHAFT POSI| SEN 11 PO340 EC-90 PO135 91 FR 02 SEN HEATER EC-174
CLOSED LODP a7 PO130 EC-139 P0138 77 REAR 02 SENSOR EC-162
COOLANT TEMP SEN 13 PO115 EC-99 PO170 76 FUEL INJ SYSTEM EC-157
CRANK P/S (OBD) COG 95 P1336 EC-177 P0300 71 RANDOM MISFIRE EC-150
CRANK POS SEN - P0335 EC.187 PO301 68 CYL 1 MISFIRE EC-150 B
(0BD) PO302 67. CYL 2 MISFIRE EC-150
CYL 1 MISFIRE 68 P0301 EC-150 P0O303 56 CYL 3 MISFIRE EC-150
CYL 2 MISFIRE 67 Po302 EC-150 P0304 65 CYL 4 MISFIRE EC-150 €L
CYL 3 MISFIRE 66 P0303 EC-150 PO325 34 KNOCK SENSOR EC-130
CYL 4 MISFIRE 65 PO304 EC-150 o o CRANK POS SEN . -
ECM 31 PO505 EG-116 (OBD) ‘
EGR SYSTEM 32 PO400 EC-117 PO340 11 CAMSHAFT POSH SEN £6-90
EGR TEMP SENSQR a5 P1401 EC-133 PO400 32 EGR SYSTEM EC-117 AT
EGRC SOLENOID/ 105 P1400 EC-120 PO402 36 EGRC-BPT VALVE EC-137
EGRC-BPT VALVE 8 PO402 EC-137 p0420 - TW CATALYST EC.154
ENGINE SPEED SIG 127 P0O725 AT section SYSTEM FA
FLUID TEMP SENSOR 128 PO710 | AT section POs00 14 VEHICLE SPEED SEN EC-103
FR O2 SEN HEATER 91 P0135 EC-174 PO505 25 1ACV-AAC VALVE EC-112 -
FRONT O2 SENSOR a3 PO130 EG-125 Po600 — A/T COMM LINE EC-194 RA
FUEL INJ SYSTEM 76 PO170 EC-157 POBO0S 31 ECM EC-118
IACV-AAC VALVE 05 PO5OS EC112 PO705 103 PARK/NEUT POSI SW EG-186 B8R
IGN SIGNAL-PRIMARY a1 P1320 EC.107 PG705 111 INHIBITOR SWITCH AT section
INHIBITOR SWITGH 111 PO705 AT section PO710 128 FLUID TEMP SENSCH | AT section
INT AIR TEMP SEN 41 PO110 EC-140 PO720 12 VHCIL SPEED SEN A/T | AT section ST
KNOCK SENSOR 24 0325 EC130 PO725 127 ENGINE SPEED SIG AT section
LINE PRESSURE S/V 125 PO745 AT section FO731 13 AT 1ST SIGNAL AT section BE
MASS AIR ELOW SEN 12 PO100 EC-04 PO732 114 A/T 2ND SIGNAL AT section  °
OVERRUN CLUTCH S/V 123 P1760 | AT section Po733 15 | A/T 3RD SIGNAL AT section
PARK/NEUT POSI SW 103 P0705 EC-186 PQ734 116 AT 4TH SIG ORTCC | AT section
RANDOM MISFIRE 71 PO30D EC-150 PO740 124 TOR CONV CLUTCH SV | AT section
REAR 02 SENSOR 77 PO136 EC-162 POT45 125 LINE PRESSURE S/V AT section
SHIFT SOLENCID/V A 118 PO750 | AT section PO750 118 SHIFT SOLENOIDIV A | AT soction L
SHIFT SOLENOIDIV B 121 PO755 | AT section POT55 121 | SHIFT SOLENQIDVB | AT section
THROTTLE POS! SEN 43 PO120 EC-145 P1320 21 IGN SIGNAL-PRIMARY EG-107 (0
THRTL POSI SEN AT 126 P1705 | AT section P1338 95 CRANK P/S (OBD) COG | EC-177
TOR CONV CLUTCH SV 124 PO740 | AT section P1400 105 EGRC SOLENOID/V EC-190
P1401 35 EGR TEMP SENSOR EC-133
;‘:’(vsgz;ALYST 7 Po420 EC-154 P1605 84 A/T DIAG COMM LINE EC-171
VEHICLE SPEED SEN 14 PO500 EC-103 P1705 126 THRTL POSI SEN A/T | AT section
VHCL SPEED SEN A/T 12 PO720 AT section P1780 123 OVERRUN CLUTGH S/V | AT section
*1: These are controtled by NISSAN. *2: These are prescribed by SAE J2012.
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart

ENGINE RELATED ITEMS

Diagnostic

trouble code

Detected items

C?NSULT (Screen terms for GONSULT, Malfunction is detected when ...
ML, GST “SELF DIAG RESULTS' mode)
11 PQ340 Camshaft position sensor circuit | e Either 1° or 180° signal is not entered to ECM for the first few

{CAMSHAFT POSI SEN) seconds during engine cranking.

e Either 1° or 180° signal is not entered to ECM often enough while
the engine speed is higher than the specified rpm.
e The relation between 1° and 180° signals is not in the normal
range during the specified rpm,
12 PO100 Mass air flow sensor circuit ® An excessively high or low voltage is entered to ECM.

(MASS AIR FLOW SEN) @ Rationally incorrect voltage is entered to ECM, compared with the
calculated value by camshaft position sensor signal and throttle
position sensor signal.

13 PO115 Engine coolant temperature sen- | e An excessively high or low voltage from the sensor is entered to
sor circuit ECM.

(COOLANT TEMP SEN)

14 P0O500 Vehicle speed sensor circuit @ The almost 0 km/h (0 MPH}) signal from the sensor is entered to

{(VEHICLE SPEED SEN) ECM even when vehicle is driving.

21 P1320 Ignition signat circuit e The ignition signal in the primary circuit is not entered to ECM

(IGN SIGNAL-PRIMARY) during engine cranking or running.

25 P0O505 Idle speed control function ® The idle speed control function does not operate properly.

(TACV-AAC VALVE)

b} PO805 ECM e ECM calculation function is malfunctioning.

{ECM)

32 P0400 EGR function e The EGR flow is excessively low or high during the specified

(EGR SYSTEM]) driving condition.

33 PQ130 Front heated oxygen sensor cir- |e An excessively high voltage from the sensor is antered to ECM.
cuit e The voltage from the sensor is constantly approx. 0.3V.

(FRONT Q2 SENSOR) ® The maximum and minimum voftages from the sensor are not

’ reached to the specified voltages.
e [t fakes more time for the sensor to respond between rich and
lean than the specified time.
34 PQ325 Knock sensor circuit #® An excessively low or high voltage from the sensor is entered to

(1)

(KNOCK SENSOR)

ECM.

*1: In case of Knock sensor, the freeze frame data will not be slored in ECM.
Knock sensor does not have the 2 trip detection logic, and will not light up the MIL,
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart (Cont’d)

Check Items
(Possible Cause)

DTC 2
Detecting
Condition
Quick Ref.

*3
QOverall
Function
Check

Fail
Safe
System

MIL
ItHlumination

Reference
Page

Gl

A

e Harness or connectors
{The sensor circuit is open or shorted.)
o Camshaft position sensor
e Starter motor
e Starting system circuit (EL section)

RUNNING

2 trip

EC-80

E

LC

# Harness or connectors
{The sensor circuit is open or shorted.)
o Mass air flow sensor

RUNNING

RUNNING

2 trip

EC-94

¢ Harness or connectors
(The sensor circuit is open or shorted.)
» Engine coolant temperature sensor

IGN: ON

2 trip

EC-99

[FIE

e Harness ar connectors
(The sensar circuit is open ar shorted.)
e Vehicle speed sensor

DRIVING

LIFTING

2 trip

EC-103

ClL

® Harness or connectors (The ignition primary circuit is
open or shorted.)

e Power transistor unit

o Camshalt position sensor

e Camshatt position sensor circuit

RUNNING

2 trip

EC-107

e Harness or connectors
(The valve circuit is shorted.)
o |ACV-AAC valve

® Harness or cannectors
{The valve circuit is open.)
» |ACV-AAC valve

RUNNING

2 trip

EC-112

e ECM
{(ECCS control module)

{GN: ON

2 trip

EC-116

e EGR valve stuck closed, open or leaking
e Passage obstructed

# EGRC solenoid valve

@ Tube leaking for EGR valve vacuum

o EGRC-BPT valve leaking

RUNNING

2 trip

EG-117

& Harness or connectors
(The sensoer circuit is open or shorted.}
® Front heated oxygen sensor
» injectors
e Intake air leaks
e Fuel pressure

RUNNING

2 1rip

EC-125

HA

EL

# Harness or connectors
(The sensor circuit is open or shorted.)
o Knock sensor

RUNNING

EC-130

[B):$

*2: This is Quick Reference of DIAGNOSTIC TROUBLE CODE DETECTING CONDITION.

Delails are described in each TROUBLE DIAGNOSIS FOR DTC XXX.

Abbreviations are as follows:
IGN: ON

RUNNING : Running engine is required for the ECM to detect a malfunction {if cne exists).

LIFTING
DRIVING

EC-61

' Lifting up the vehicle, running engine and spinning wheels are reqguired for the ECM.
: Driving the venhicle in the specified pattern is required for the ECM.

: Turning the ignition switch ON is required for the ECM 1o detect a malfunction (if one exists).
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

Diagnostic Trouble Code (DTC) Chart (Cont’d)

Diagnastic

trouble code

Detected items

CN(;)NSULT {Screen terms for CONSULT, Malfunction is detected when ...
MIL GST "“SELF DIAG RESULTS" mode)
35 P1401 EGR temperature sensor cir- ® An excessively low or high voltage from the sensor is entered 1o
cuit ECM, even when engine coolant temperature is low or high.
{EGR TEMP SENSOR})
36 PO402 EGRC-BPT valve function e EGRC-BPT valve does not operate properly.

{EGRC-BPT VALVE)

37 PO130 Closed loop control # The closed loop contro! function does not operate even when vehi-

(CLOSED LOQP) cle is driving in the specified condition.

41 PO110 Intake air temperature sensor |e An excessively low or high voltage from the sensor is entered to
circuit ECM.

(INT AIR TEMP SEN) e Rationally incorrect voltage from the sensor is entered to ECM,
compared with the voltage signal from engine coolant temperature
sensor.

43 PO120 Throttle position sensor circuit |e An excessively low or high voltage from the sensor is entered to

(THROTTLE POSI SEN) ECM.

o Rationally incorrect voltage from the sensor is entered to ECM com-
pared with the vollage signals from mass air flow sensor and cam-
shaft position sensor.

55 (PO0CD) No failure e No malfunction related to OBD system is detected by both ECM and

(NO SELF DIAGNOSTIC FAIL- A/T control unil.

URE INDICATED...) :

65 PO304 No. 4 cylinder’'s misfire < Criterion A> < Criterion B>
(CYL 4 MISFIRE) The misfire occurs, which will The misfire occurs, which will not
- : — damage three way catalyst by damage three way catalyst but
66 P0303 MNo. 3 cylinder’'s misfire . ! el . :
overheating. I affect emission geterioration.
(CYL 3 MISFIRE) v 9 witl ssion d
67 P0302 No. 2 cylinder’s misfire
{CYL 2 MISFIRE)
68 PO301 Na. 1 cylinder's misfire
{CYL 1 MISFIRE)
71 PO300 Multiple cylinders' misfire
{(RANDOM MISFIRE)
72 P0420 Three way catalyst function e Three way catalyst does not operate properly.
(TW CATALYST SYSTEM) e Three way catalyst does not have enough oxygen storage capacity.
78 PO170 Fuel injection system function |e Fuel injection system does not operate properly.

e The amount of mixture ratio compensation is excessively large.
{The mixture ratio is too lean or too rich.)

{FUEL INJ SYSTEM)

7 PO136 Rear healed oxygen sensor e An excessively high voltage from the sensor is entered to ECM.

circuit

(REAR 02 SENSOR)

® The maximum and minimum voltages from the sensor are not
reached to the specified voltages.

e |t takes more time for the sensor to respond between “rich' and
"“lean” than the specified fime.

*3: Overall Function Check is a simplified and effective method to cover the "DTC DETECTING CONDITION™.
The DTC cannot be displayed by this Overall Function Check, however, the "NG"' result of this means the same as the

DTG detection.
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart (Cont’d)

DTC *2 “3 _ Reference
Check ltems Detecting Con- | Cverall Func- | Fail MIE Page
(Possible Cause) dition Quick tion Check Safe [llumination
Ref. System &
e Harness or connectors
(The sensor circuit is open or shorted.) RUNNING — — 2 trip EC-133 .
# EGR temperature sensor - B
e EGRC-BPT valve
@ Rubber tube (obstructed or miscon- — RUNNING — 2 trip EC-137
nected) EM
» The front heated oxygen sensor circuit
is open or shorted. .
e Front heated oxygen sensor * RUNNING - 2 trip EC-139
# Front heated oxygen sensor heater Lc
e Harness or connectors
(The sensor circuit is open or shorted.)
® |ntake air temperature sensor IGN: ON — — 2 trip EC-140
® Harness or connectors EE
(The sensor circuit is open or shorted.)
e Throttle position sensor LIFTING IGN: ON X 2 trip EC-145
cL
& No failure
T
# Improper spark plug
# The ignition secondary circuit is open
or shorted. < Criterion AT
e Insufficient compression A> i
e Incorrect fuel pressura
¢ EGR valve 1 trip
# The injector circuit is open or shorted. CRIVING — — EC-150 EA
» Injectors < Criterion
e Intake air leak B>
o Lack of fuel EBA
o Magnetized flywheel (drive plate) 2 trip
e Three way catalyst BR
o Front heated oxygen sensor -
# Rear heated oxygen sensor - RUNNING - 1trip EC-154
® Injector leak 8T
e Intake zir leak
# Front heated oxygen sensor
» Injectors Be
e Exhaust gas leak RUNNING —— — 2 trip EC-157
# Incorrect fuel pressure
o Mass air flow sensor
o Lack of fuel ik
e Harness or connectors
(The sensor circuit is open or shorted.)
® Rear heated oxygen sensor EL
o Fuel pressure — E)%me(g — 2 trip EC-162
e Injectors
e Intake air leaks DY

*3: This is Quick Reference of Overall Function Check.
Details are described in each TROUBLE DIAGNOSIS FOR DTG XXX,

Abbreviations are as follows:

IGN: ON : Turning the ignition switch ON is required for checking the function of the sensor, switch, selenoid and circuit.
RUNNING : Running engine is required for checking the function of the sensor, switch, solenoid and circuit.

LIFTING : Lifting up the vehicle, running engine and spinning wheels are required.

DRIVING : Driving the vehicle in the specified pattern is required.



TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart (Cont’d)

ENGINE RELATED ITEMS

Diagnostic

trouble code

Detected items

No. Malfunction is detected when ..
(Screen terms for CONSULT, “SELF DIAG unetion 1
miL | CONSULT RESULTS" mode)
GST
82 P0335 Crankshaft position sensor (OBD) circuit o The proper pulse signal from the sensor is not
[CRANK POS SEN {OBD)] entered to ECM while the engine is running with
the specified rpm.
84 P1605 A/T diagnosis communication line ® An incorrect signat from A/T control unit is
{A/T DIAG COMM LINE) entered to ECM.
91 P0135 Front heated oxygen sensor's heater circuit ® The current amperage in the heater circuit is out
(FR G2 SEN HEATER) of the normal range.
(The improper voltage drop signal is entered to
ECM through the heater.)
95 P1336 Crankshaft position sensor {OBD) # The chipping of the flywheel (drive plale} gear
[CRANK P/S (OBD)-COG] tooth (cog} is detected by ECM.
a8 PO125 Engine coclant temperature sensor function e Rationally incorrect voltage from the sensor is
(*COOLANT TEMP SEN) entered to ECM even when some time has
passed after starting the engine.
o Engine coolant temperature is insufficient for
closed loop fuel control.
103 PO705 Park/Neutral position switch circuit ® The signal of the park/neutral position switch is
(PARK/NEUT POSI SW) not changed in the process of engine starting
and driving.
105 P1400 EGRC solenoid valve circuit e The improper voltage signal is entered to ECM
{EGRC SOLENOID/V) through the solenoid valve.
X: Applicable

—: Not applicable
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart (Cont’'d)

Check Items
{(Possible Cause)

DTC *2
Detecting
Condition
Quick Ref.

*3
Overall Func-
tion Check

Fail
Safe
System

MIL
{Hlumination

Refer-
ence
Page

e Harness or connectors
{The sensor circuit is open.}
e Crankshaft position sensor (OBD)

RUNNING

2 trip

EC-167

e Harness or connectors
{The communication line circuit is open or
shorted.)

& Dead (Weak) battery

RUNNING

2 trip

EC-171

® Harness or connectors
{The heater circuit is open or shorted.)
e Front heated oxygen sensor’s heater

RUNNING

2 trip

EC-174

e Harness or connectors
® Crankshaft position sensor (OBD)
e Flywhesl! (Drive plate)

RUNNING

2 trip

EC-177

e Harness or connectors

(High resistance in the sensor circuit)
# Engine coolant temperature sensor
e Thermostat

RUNNING

2 trip

EC-181

e Harness or connectors

(The switch circuit is open or shorted.}
« Neutral position switch
@ Inhibitor switch

IGN: ON

2 trip

EC-186

FE

# Harness or connectors
(The valve circuit is open or shorted.)
o EGRC solencid valve

IGN: ON

IGN: ON

2 trip

EC-190

Note: The dead {weak) battery will reduce the accuracy of the on-board diagnosis and may cause the MIL to tight up without

any malfunctions.

EC-65

EL

o
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart (Cont’d)
A/T RELATED ITEMS (Be sure to erase the DTC stored in ECM after the A/T related repair.)

Diagnostic

troubie code

Detected items

Malfunction is detected when ...
CI\gNSULT (Screen terms for CONSULT, unction 1s defected when

MIL GST “SELF DIAG RESULTS" mode)

111 PO705 Inhibitor switch circuit ¢ AT control unit does not receive the correct voltage signal from
{INHIBITOR SWITCH) the switch based on the gear position. :

112 PO720 Revolution sensor e A/T control unit does not receive the proper voltage signal from
{(VHCL SPEED SEN-A/T) the sensor.

113 PO731 improper shifting to 1st gear e A/T can not be shifted to the 1st gear position even electrical cir-
position cuit is good.
(A/T 1ST SIGNAL}

114 PO732 Improper shifting to 2nd gear o A/T can not be shifted to the 2nd gear position even electrical
position circuit is good.
(A/T 2ND SIGNAL)

115 P0O733 Improper shifting to 3rd gear e A/T can not be shifted to the 3rd gear position even electrical
position circuit is good.
(A/T 3RD SIGNAL)

116 PO734 Improper shifting to 4th gear ¢ A/T can not be shifted to the 4th gear position or perform lock-up
position or TCC even electrical circuit is good.
{A/T 4TH SIGNAL OR TCCQC)

118 PO750 Shift solenoid valve A ® A/T control unit detects the improper voltage drop when it tries to
{(SHIFT SOLENOQID/V A} cperate the solenoid valve.

121 PO755 Shift sclenoid valve B e A/T control unit detects the improper voltage drop when it tries to
(SHIFT SOLENOID/V B) operate the solenoid valve.

123 P1760 Overrun clutch solenoid valve ® A/T control unit detects the improper voltége drop when it tries to
{OVERRUN CLUTCH S/V) operate the solenoid valve.

124 PO740 T/C clutch solencid valve ¢ A/T control unit detects the improper veltage drop when it tries to
{TOR CONY CLUTCH 3V) operate the solenoid valve.

125 PO745 Line pressure solenoid valve e A/T control unit detects the improper voltage drop when it tries fo
{LINE PRESSURE S/V) operate ihe solenoid valve.

126 P1705 Throttle position sensor & A/T control unit receives an excessively low or high voltage from
(THRTL POSI SEN-A/T) the sensor.

127 PO725 Engine speed signal e A/T contral unit does not receive the proper vollage signal from
(ENGINE SPEED SIG) the ECM.

128 PO710 Fluid temperature sensor e A/T control unit receives an excessively low or high voltage from
{FLUID TEMP SENSOR) the sensor.

— POB0OO Signal circuit from A/T control # ECM receives incorrect voltage from A/T control unit continu-

unit to ECM
(A/T COMM LINE)

ously.
* This can be detected only by "DATA MONITOR (AUTO TRIG)".

*2: DRIVING pattern 1-8 means as follows:
Pattern 1 should meet b and c.
Pattern 2 should meet a and c.
Pattern 3 should meet a through e.
Pattern 4 should meet a and b.
Pattern 5 should meet a through c.
Pattern 6 shouid meet a through d.

214

a: Selector lever is in ‘D"’ position.

: Vehicle speed is over 10 km/h (6 MPH).

: Throttle opening is over 1/8.

: Engine speed is over 450 rpm.

: AJT fluid temperature is 20 - 120°C (68 - 248°F).

For details, refer to each DTC DETECTING CONDITION
in AT section.

B I =T o T
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart (Cont’d)

DTC 2 *3 Reference
Check ltems Detacting Overall Fail MIL Page
(Possible Cause) Condition {Function Safe lllumination
Quick Ref. |Check System &l
e Harness or connectors
{The switch circuit is open or shorted.} DRIVING — — 2 trip A,
@ Inhibitar switch (pattern 1)
e Harness or connectors
(The sensor circuit is open or shoried.) DRIVING — X 2 trip EM
. {pattern 2)
e Revolution sensor
® Shift solencid valve A
» Shift solenoid valve 8 LC
® Overrun clutch sclenoid valve
@ Line pressure solenoid valve
e Each clutch
& Hydraulic control circuit DRIVING _ _ 2 trip
{pattern 3) =z
: o T/C clutch solenoid valve clL
e Harness or connectors See “Self- T
(The solenoid circuit is open or shorted.) IGN: ON — X 2 trip diagnosis”, M
@ Shift solenoid valve A “TROUBLE
® Harness or connectors A DIAG- AT
(The sclenoid circuit is open or shorted.) IGN: ON — X 2 trip NOSES” in
¢ Shift solenoid valve B AT section.
e Harness or connectors EA
(The solenoid circuit is open or shorted.) IGN: ON — X 2 trip d
e Overrun clutch solenoid valve
@ Harness or connectors A
{The sclenoid circuit is open or shorted.) IGN: ON — X 2 trip
e T/C clutch solenoid valve
® Harness or connectors BE
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip o
e Line pressure solenoid vaive
o Harness or colnne‘ct'ors DRIVING ' ST
{The sensor circuit is open or shorted.) (pattern 4) — X 2 trip
e Throttie position sensor
° Harneés or c?nm'ac.tors DRIVING ' BE
{The signal circuit is open or shorted.} (pattern 5) —_ X 2 trip
e Harness ar co.nne-ctfars DRIVING ' )
(The sensor circuit is open or shorted.) e X 2 trip
) (pattern 6)
» Fluid temperature sensor
e Harness or connectors EL
(The circuit between ECM and A/T control unit is open RUNNING | RUNNING — — EC-194
or shorted.)
D)9
EC-67
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart {Cont’d)

INSPECTION PRIORITY
Iif some DTCs are displayed at the same time, perform inspections one by one based on the following

priority chart.

Priority

Detected items (DTC)

1

e ECM {31, POG0S5)

® Mass air flow sensor circuit
(12, PO100)

e Throttle position sensor circuit
(43, PO120)

o EGRC solenoid valve circuit
(105, P1400)

e A/T diagnosis communication
line (84, P1605)

o Camshaft position sensor circuit
{11, P0340)

e Vehicle speed sensor circuit
(14, PO500)

e |ntake air temperature sensor
circuit (41, PO110)

® Knock sensor circuit {34, P0325)

» Engine coolant temperature sen-
sor circuit (13, PO115) (98, P0O125)

® Ignition signal circuit (21, P1320)

e Pari/Neutral position switch cir-
cuit {103, PO705)

# Signal circuit from A/T control
unit to ECM (P0600)

e EGR temperature sensor circuit
(35, P1401)

o A/T related sensors, solenoid
valves and switches (111-128)

e Crankshaft position sensor
{OBD) circuit (82, P0335)
(95, P1336}

« Front heated oxygen sensor's
heater circuit (91, P0135}

e Front heated oxygen sensor cir-
cuit (33, PO130)

® Rear heated oxygen sensor ¢ir-
cuit (77, PO136)

e EGR function (32, P0O400)

# EGRC-BPT valve function
(36, P0402)

e |ACV-AAC valve circuit
{25, PO505)

e Misfire (65 - 71, P0304 - P0O300})

e Closed loop control (37, PO130)

@ Improper shifting (113 - 118§,
P0O731 - PO734)

e Fuel injection system function
(76, PO170)

» Three way catalyst function
(72, P0420)
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

The ECM enters faii-safe mode, if any of the fellowing DTCs is recorded due to the open or shorf circuit.

DTC No.
Detected items Engine operating condition in fail-safe mode
MIL CONSULT GST
12 PO100 Mass air flow sensor Engine speed will not rise more than 2,400 rpm due to the fuel cut.
circuit
13 PO115 Engine coolant temper- | Engine coolant temperature will be determined based on the time after
ature sensor circuit turning ignition switch "ON” or "START".
Condition Engine coolant temperature decided
Just as ignition switch is turned ON 40°C (104°F)
or Start
More than 4 minutes after ignition o "
ON or Start 80°C (176°F)
40 - 80°C (104 - 176°F)
Except as shown above (Depends on the time)
43 PO120 Throttle position sensor | Throttie positicn will be determined based on the injected fuel amount

circuit and the engine speed.
Therefore, acceleration will be poor.

Driving condition

When engine is idling Normal
When acceleraling Poor acceleration
— — Start signal circuit If the ECM always receives a start signal, the ECM will judge the start

signal "OFF' when engine speed is above 1,000 rpm.

This prevents extra enrichment.

After the engine speed is below 200 rpm, start-up enrichment will be
allowed until the engine speed reaches 1,000 rpm.

— — ECM Fail-safe system aclivating condition when ECM Is malfunctioning

The computing function of the ECM was judged tc be malfunctioning.
When the fail-safe system activates, i.e. if the ECM detects a malfune-
tion condition in the CPU of ECM, the MALFUNCTION INDICATOR
LAMP an the instrument panel lights to warn the driver.

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

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

Operation
Engine speed Engine speed will not rise more than 3,000 rpm.
Fuel injection Simultaneocus muitiport tuel injgction system
lgnition timing Ignition timing is fixed at the preset valve,
Fuel pump el pum:ni;je[?glzili’:‘vov:;nwehne;neeng:;ﬁsi.s running
IACV-AAC valve Full open

Cooling fan relay “"ON"" {High speed conditian)

Cooling fans when engine is running, and “'OFF” when

engine stalls.

MA

EM

FE

RA

)
=20

(e
=

BiF

A
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TROUBLE DIAGNOSIS — General Description

Basic Inspection

SEF142]

BEFORE STARTING

1. Check service records for recent
repairs of related problems, or the
current need for scheduled mainle-
nance.

2. Open engine hood and check the
following:

o Harness connectors for proper con-
nections

e VYacuum hoses for splits, kinks, and
proper connections

e Wiring for proper connections,
pinches, and cuts

4

SEF317K

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

|
X
Throttle position
sensor harness connector

s

SEFO61P

CHECK IGNITION TIMING.

. Start engine.

. Select "IGN TIMING ADJ" in
"WORK SUPPORT’ mode.
3. After touching “"START'",

check ignition timing at idle
using timing light.

Ignition timing:
15°+2° BTDC

OR
@ 1. Disconnect throttle position
sensor harness conneclor.
2. Check ignition timing at idle
using timing light.
Ignition timing:
15°+2° BTDC

SEF284G

218

lox

(Go to @) on next page.)

EC-70

B 'GN TIMING ADJ B D "ENGINE" from the menu. {Refer to
page EC-41.)
IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START. i
AFTER DOING SO, ADJUST N
IGNITION TIMING WITH A DOES ENGINE START? °,/ Goto & .
TIMING LIGHT BY TURNING Yos
THE CAMSHAFT POSITION
SENSOR. ) b 4
I START J Warm up engine sufficiently.
SEF555N
f?lttak; manifold r:onec;or X
- NG

.| Adjust ignition timing by

turning camshaft position
Sensor.




TROUBLE DIAGNOSIS — General Description

(D

sen:
conl
.

Throttle position

{‘\l ” . .
Intake manifold collector

Y//

sor harness

nector
-

/

SEF052P

DISCONNECT
a
A€

Closed throttle
position switch
connector

SEFT43M

Basic Inspection (Cont’d)
®

- l

CHECK IDLE ADJ. SCREW INITIAL SET
RPM.
1. Select "GN TIMING ADJ"” in
“WORK SUPPORT" mode.
2. When touching "START",
does engine speed fall to
750450 rpm (in "N posi-
tion)?
OR

@ When disconnecting throttle
position sensor harness

connector, does engine speed
fall to 750+ 50 rpm (in “N"' posi-
tion)?

Yes

Y

No
»

Adjust engine speed by
turning idle adjusting
SCrew.

CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION {A/T model
only).

1. Disconnect throttle position sensor
harness connector and closed throt-
tle position switch harness connec-
tor.

2. Check engine speed with circuit
tester probing closed throttle posi-
tion switch while gradually releasing
accelerator pedal.

Engine speed at the point closed throt-

tle position switch OFF (No continuity)

—+ ON (Continuity exists.):

1,050 +150 rpm (“N” position)

NG

OK

h 4

Reconnect throttle position sensor har-
ness connector and closed throttle posi-
tion switch harness connector.

'

®

EC-71

1. Adjust continuity signai
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 “"CLSD

THL/P SW" stays "ON”
using CONSULT.

219




TROUBLE DIAGNOSIS — General Description

M THRTL POS SEN ADJ all
* %% ADJ MONITOR % k%

THRTL POS SEN o0.52v

======== MONITOR =======c
CMPSeAPM (REF)  Orpm
CLSD THL/P ON

SEF165P

Throttle position

sensor hamess °

connector
1S

Basic Inspection (Cont’d)
®

SEF550P

220

CHECK IDLE SPEED
Read the engine idle speed in
“DATA MONITOR"” mode with

CONSULT.

OR
@ Check idle speed.
M/T = 80050 rpm
AIT = 80050 rpm
(in "N’ position)

oK

A 4

INSPECTION END

EC-72

l
rEHECK THROTTLE POSITION SENSOR NG__ 1. Adjust output voltage
IDLE POSITION (M/T model only). . by rotating throttle
1. Perform "THRTL POS SEN position sensor body.
ADJ" in “WCORK SUPPORT" 2. Disconnect throttle
mode. position sensor har-
2. Check that output voltage of ness connector for a
throttle position sensor is 0.35 few seconds and then
to 0.65V. (Throttle valve fully reconnect it.
closes.) and “'CLSD THL/P 3. Confirm that “CL.SD
SW' stays "ON". THL/P SW" stays
OR “ON".
@ Measure output voltage of throt-
tle position sensor using
voltmeter, and check that itis
0.35 to 0.65V. (Throttle valve fully
closed.)
oK
h 4
1. Turn ignition switch “"OFF" and wait
at least 3 seconds.
2. Disconnect throttle position sensor
harness connectar.
3. Turn ignition switch “"ON'".
4. Reconnect throttle position harness
connector. Then turn ignition switch
"“OFF".
L 4
NG

.| Adjust idle speed. (See

page EC-25.}




TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
b
o
g
5 2 g @l
w ]
gl@la 1213 i
(o2 alo | %
= 212z~ Z|z(g 3
ale = oo S22 o 2
I o« T|Z ulals w
SYSTEM al= g S|5|3 2|32 B | Reference
— Basic engine control system ok "f ala % alald = page
<0 cl|l=|% oo — h
AARAEERE AELE gle EM
cldiwlZiZ|ol=18 z|L(Q|lplniG|u
L0 N P e & Oly|¥|S|lw|w|2f2]lc|a
olo|Ble|[2|l|S|2|g|S(E|Z|2|<|Di<]|=
z|Z|z|wlk|o|F Ly |B|elWw(Q T
S| s z | = iz | njall|Q|Cjud L@
glag|9|slElx2x|lg|E|X|p|s(w|ly|{c|x|c
z|2|3|2(a|2|o|2|2|E(2|2]2]Y ||k
I T|eE|lw]|E 5 Ziwjo|x)d ﬁ W[O|Q|O|m
1A [IBIC[1F|TH IR [1S{IM | 1 | IL PIK (1T |IV[IN| TP | 1X | 1Y
Fuel Fuel pump circuit [ BN BEOEN RN NN O[O0 o] O | EC-202
Fuel pressure regulator system |00 |CIOIO[OIO|O 0 EC-23
Injector circuit elo|o| 0|0 ol [ EC-197 FE
Evaporative emission system C1o|O]|O|lOlOo|o|O0|0]0 Q EC-18 )
Alr Positive crankcase ventilation system (OO |O({O|C|O (OIS0 |O Q10 EC-21
IACV-Air regulator circuit e|O|e|e|8|O|C|[C|C O EC-224 CL
Incorrect idle speed adjustment OO0l C [ ] O EC-25
|ACV-AAC valve circuit o (Oje|e|nle|e|C|T|O ® O |EC-112
IACV-FICD solenoid valve circuit O|OIO|O|O|C|e|C|O < EC-227 T
Ignition Incorrect ignition timing adjustment O|l0C]e|Oje | e e(T|O ® EC-25
Ignition circuit [ BN NN NN BN NN [ ] Q L EC-107
EGR E_GH_& canister controt solenoid valve olelo ololo o EC-190 AT
circuit
EGR system S|CleiOC|le|C|([0lelO O EC-117
Main power supply and ground ¢ircuit | HEOR N NEGHROR RS, C|C O O C |ECG8B7 -
Cooling |Cooiing fan circuit Dloclaloelo|O[O]0 O L) O |EC-207 FA
Air conditioner circuit GRNCR ORROENOR NGR RON RS @) | HA section
& ; High P ibility H
; High Possibility Hem R@\\

O; Low Possibility ltem

FA&

EC-73 291



TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYMPTOM
=
o
'_
é —
m
w W w % = o
(ORI ~[EI|E x
clold c|lEl2 =
—_ 2|0 z|ls ~ I
= 5 a2« % o a5 % o
0 Elef= w | o -
SYSTEM 2E olo[ZlZ AEE W] Reference
I o || u =192 =
— ECCS system Qle &g z alo|o 35 page
e A z|@d|© ala
o a4l O | o|5|2 =z |2
< | JjLtizlRla Tlo = | =
Flwiwlz|lzlo = n|n|[O|w
| e gitZlQlul¥|S|w|lw|E|D2]lc|o
olg|B|u|B|c|5|El2|Z|x|z|2|2|8|=]>
22wz (o|Elc|Eic|u|2|2|2(8|51E
gla|lo|Z2le | |¥lcix|G|Z2(0(8 |||l
Z1213|21g(2|o|5]2IEI2[S|8(Ye|Y|E
T|TE|G|E|S]|=z o |m|< (W o | & QO |O|m
TA(IBIIG|1F|[TH|IRISIM | 1J [ TL [IK | IT {1V EIN[ 1P JIX | 1Y
ECCS Camshaft position sensor circuit [ BN BN NN NN ] e (O[O [} EC-90
Mass air flow sensor circuit [ BROAN BN NN BN ) [eR RSN Ne [} EC-94
Front heated oxygen sensor circuit e|O|e|e oo o ] EC-125
E.nglrlle coolant temperature sensor elolelolalololololo o EC.99, 181
circuit
Throttle position sensor ¢ircuit o|o|e|e|D ® EC-145
Inc‘orrect throttle position sensor olelclcle o o EG-25
adjustment
Vehicla speed sensor circuit CO{C 1O O EC-103
Knock sensor cirguit [ BR®] 9} Q EC-130
ECM ClOlC|Olo|(olo|o]O|0|[O]|C o EC-118, 69
Start signal circuit OO EC-200
Park/Neutral position switch circuit @] OO QO EC-188
Po_wer steering oil pressure swifch cir- ola EC-221
cuit
@ ; High Possibility [tem
O; Low Possibility ltem

222



TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM

&

SYSTEM
— Engina mechanical & other

Reference 7 &
bage RIA

HESITATION/FLAT SPOT/SURGE
3| LACK OF POWER/POGR ACCELERATION

ENGINE STALL
NO RETURN TO IDLE/HIGH IDLE

OVERCOOLS

AFTER FIRE
x| ENGINE RUN ON (DIESELING)

ROUGH IDLE
BACK FIRE

2| EXCESSIVE FUEL CONSUMPTION
< | EXCESSIVE Oil. CONSUMPTION
Z| BATTERY DEAD (UNDER CHARGE)

Z | SPARK KNOCK (PINGING)
2| OVERHEATS

5| OVERCHARGING

-
(@
T
—
x
j—y
w
pry
—
L
'__"
o
vl

Fuel Fue! tank
Fuel piping
Vapor lock
Valve deposit O
Poor fuel (Heavy weight gasoline, Low
octane)

Air Air duct

Air cleaner

Air leakage from air duct

{Mass air flow sensor — throttle body)
Throttle body, Throttle wire 0 e
Air leakage from intake manifold/
Collector/Gasket

Cranking Battery

Alternator circuit

Starter circuit

Flywheel

Clutch interlock switch

Inhibitor switch

Theft warning circuit

Engine Cylinder head

Cylinder head gasket

Cylinder block

Piston

Piston ring

Connecting rod

Bearing

Crankshaft

Valve Timing chain

mechanism | Camshait

Intake valve

Exhaust valve

Hydraulic lash adjuster

Exhaust Exhaust manifold/Tube/Mufifer/Gasket
Three way catalytic converter
Lubrication | Qil pan/Qil strainer/Qil pump/Cil filter/
Oil gallery

Qil level (Low)/Filthy oil

Gooling Radialor/Hose/Radiator filler cap
Thermostat

Water pump

Water gallery

Cooling fan

Coolant level (low)/Contaminated cool-
ant

® | 0|5 | HARD/ND START (COLD)
C | OO O1O | HARD/NO RE-START (HOT)

O
o
O
O
O
o
O

QIS0
Q
(@]
@]
@]

O

CL

Clol O O
C
O
O
G

O |clo

O
@]
@
O
0
0
0

FE section MT

o
® O O |C|O] ¢ |0

o)

Qo & 1O © |O|lC
O
O

Qo] e |O

EL section

Q
Cio
O
O

— FA
CL section
AT section

EL section RL@\

Qlo|o|o
)
=2

Bl=

C|O(C{e|C|O(OIS|C|e(0|0|C|e (e |0 |e|OIC
Cl|o|C|O|C|Clajoloio|o|Clo|o|o|cio|c|0| -

A

OO

EL

O

1oX

CIOIO[G[OC] @ |Ole|e|C|O|e|O|OD|OjO|C|(C|O|0
O [Clo|o|C|C|e| @ (O|O|e|C(O|e|e|O|O|0j0|0(e|0]|0
CIOIGIC|CIO| © |Olele|O|O|C|O|OO|C|olo|e|o0

o [C|OO|C|O|Of O |Ojo|C|o|o|olo|o|o|o|OlC|C| OO
G

ClO1O1CO)10] O FO]0|0|0|010|O|O|O|G|o|C|o| oo
O

cloolc|ol

O OO0 C|O(O] O |08 ClO|O|O|O|o|O1o|a|lo|e|o|C
o

Ty
A
O
~
e

O |ClIO|IC|OlOlO] O OO
o

O (Cclo|c|(Cc|e|o] e OO

@ ; High Possibility ltem
; Low Possibility [tem
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TROUBLE DIAGNOSIS -— General Description

Remarks:

Consult Reference Value in Data Monitor Mode

e Specification data are reference values.
# Specification data are output/input values which are detected or supplied by the ECM at the connector.

* Specification data may not be directly related to their components signals/vaiues/ocperations.

i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the specifica-
tion data in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data
calculated by the ECM according to the signals input from the camshaft position sensor and other ignition timing
related sensors.

# If the real-time diagnosis resulis are NG and the on-board diagnostic system results are OK when diagnosing the mass
air flow sensor, first check fo see if the fue! pump control circuit is normal,

MONITOR ITEM

CONDITION

SPECIFICATION

» Tachometer: Connect Almost the same speed as the CON-
MPS-RPM (REF . inati i
CMPS ( ) ¢ Run engine and compare tachometer indication with the CONSULT value. SULT value.
& Engine: After warming up Idle 1317V
® A/C switch “OFF” o
MAS AIR/FL. SE & Shift lever "N”
® No-load 2,000 rpm 1.7-21v
COOLAN TEMP/S | e Engine: After warming up More than 70°C {158°F)
FR G2 SENSOR 0- 0.3V « Approx. 0.6 - 1.0V
e Engine: After warming up Maintaining engine speed at 2,000 LEAN < RICH
FR O2 MNTR rpm Changes more than 5 times
during 10 seconds.
AR 02 SENSOR ) ) Maintaining engine speed at 2,000 0 < Approx. 1.5V
s Engine: After warming up
RR 02 MNTR rpm LEAN — RICH
VHCL SPEED SE @ Turn drive wheels and compare speedometer indication with the CONSULT | Almost the same speed as
value the CONSULT value
BATTERY VOLT # Ignition switch: ON (Engine stopped) 11 - 14V
iti itch: Throttle valve fully closed 0.35 - 0.65V
THRTL POS SEN » Ignltl_on switch. ON
{Engine siopped) Throttie valve fully opened Approx, 4.0V
EGR TEMP SEN ¢ Engine: After warming up less than 4.5V
START SIGNAL o ignition switch: ON -» START OFF -+ ON
Throttle valve:
it i Idile position ON
CLSD THL/P SW . Igmh'on switch: ON
{Engine stopped) Throttle valve:
. OFF
Slightly open
A/C switch “"OFF” OFf
¢ Engine: After warming up, idle the
AIR COND S1G engine AIC switch “ON" oN
(Compressor operates.)
Shift tever "'P" or "N” ON
P/N POSI SW e Ignition switch: ON
Except above OFF

224
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TROUBLE DIAGNOSIS — General Description

Consult Reference Value in Data Monitor Mode

(Cont’d)
MONITOR ITEM CONDITION SPECIFICATION
. ) ) Steering wheel in neutral position OFF
PW/ST SIGNAL . S:g;::: After warming up, idle the | (15rward direction) @l
The steering wheel is turned ON
IGNITION SW # Ignition switch ON — GFF ON — OFF MA
e A/C high pressure side: Increasing to 1,422 - 1,618 kPa (14.5 - 16,5 kg/cm?,
. ON
AJC PRESS SW 206 - 235 psi)
® A/C high pressure side: Except above QFF EM
o Engine: Aftar warming up \dle 5.4 - 3.0 msec
e A/C switch "OFF” T '
INJ PULSE e Shift lever "N LC
¢ No-load 2,000 rpm 1.9- 2.8 msec.
Idle 1.0- 1.6 msec
B/FUEL SCHDL ditto
2,000 rpm 0.7 - 1.3 msec
Idle 15° BTDC
IGN TIMING ditto PE
2.000 rpm More than 25° BTDGC i
Idle 20 - 40%
IACV-AAC/HV ditto
2,000 rpm — CI.
A/F ALPHA e Engine: After warming up :‘;‘:T:”ta'”'"g engine speed at 2000 .5 4es0,
I
AIR COND RLY # Air conditioner switch OFF — ON OFF — ON MT
# Ignition switch is turned to ON (Operales for 5 seconds)
¢ Engine running and c¢ranking ON AT
FUEL PUMP RLY o When engine is stopped (stops in 1.0 seconds)
Except as shown above OFF
Engine coolant temperature is 94°C OFF FA
{201°F) or less
» After warming up engine, idle the Engine coolant temperature is BA
COOLING FAN engine. between 95°C (203°F) and 104°C LOW
o A/C switch “OFF” (219°F) '
Engine coolant temperature is 105°C o
(221°F) or more HIGH 3R
o Engine: After warming up Idle ON
o A/C switch "OFF"
EGRC SOLV o Shift lever "N~ ST
& No-load 2,000 rpm OFF
¢ Engine speed: Idie ON BF
02 SEN HEATER r
o Engine speed: Above 3,200 rpm OFF
A
Bl
1o
EC-77
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Consult Reference Value in Data Monitor Mode

{Cont'd)
MONITOR ITEM CONDITION SPECIFICATION
o Coare Mg e
CALILD VALUE # Shift lever "N”
o No-load 2,500 rpm 17.0 - 30.0%
« Ignition switch: ON Throttle valve fully closed 0.0%

ABSCL TH-P/S

{Engine stopped)

Throttle valve fully opened

Approx, B8%

e Engine: After warming up Idle 2.5- 5.0 gm/s
& A/C switch "OFF" i i
MASS AIRFLOW ® Shift lever “N"
o Noload 2,500 rpm 7.1-125 gm/s
EC-78
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Major Sensor Reference Graph in Data Monitor

Mode

The following are the major sensor reference graphs in “"DATA MONITOR’ mode.

(Select “HI SPEED"" in "DATA MONITOR"" with CONSULT.)
Below is the data for "THRTL POS SEN", "ABSOL TH-P/S’" and “'CLSD THL/P SW" when depressing the

accelerator pedal with the ignition switch “"ON"".

The signal of “THRTL POS SEN" and "ABSOL TH-P/S" should rise gradually without any intermitient

drop or rise after "CLSD THL/P SW" is changed from “ON’" to “OFF"".
CLSD THL/P SW -00"08  ABSOL THeP/S -00"09 THRTL POS SEN -00"09
10:22 +02"69  10:22 % +02"69 10:22 x0.1v +02"69
OFF ON 0 25 50 75 100 ¢C 13 26 38 51
TR ke <« "o
Release e, i
Full
Depress
SEFD58P

Below is the data for “CMPS-RPM (ﬁEF)", “MAS AIR/FL SE”, "THRTL POS SEN", “RR 02 SENSOR",
“FR 02 SENSOR" and “INJ PULSE" when racing quickly up to 4,800 rpm under no toad after warming

up engine sufficiently.
Each value is for reference, the exact value may vary.

253
83
g ] -,

S_ ""\..\ * "CMPSRPM(REF)" should increase gradually
L,L..g & ”""m.,‘ while depressing the accelerator pedal and
% E"; .""'m should decreasge gradually after releasing
= © ""'~.,‘.'~ the pedal without any intermittent drop orrise.
% = T e gttt e
o 9 L
38° ¢
255 ]
83
*F o]

o

>

é iy < * *MAS AIR/FL SE" should increase when
7 N ‘ depressing the accelerator pedal and should
T ol o - decrease at the moment "THRTL POS SEN" Is
% - ciosed {accelerator pedal is released).
98
=8° 'y

SEFOSQPJ

EC-79

M2

EM

LG

€L

T

BlR

ST
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TROUBLE DIAGNOSIS -— General Description
Major Sensor Reference Graph in Data Monitor
Mode (Cont’'d)

g5 5]
LR
81
2 o4 . . * "THRTL POS SEN" should increase while
= ?; o N . depressing the accelerator pedel and should
u decrease while releasing it.
0 o
g -]
2o [
% o
F 8 °x
85 g
83
TF
?‘_’ -
>
3 o o,
g 94
o« = "RR 02 SENSOR" may increase immediately after
2 . depressing the accelerator pedel and may
E - . . decrease after releasing the pedal.
7]
[s1]
O w
z 9 o I— o
c o A
© Pk~ O
e » @9
[=]
g2
% -
>
S o
g 87
o v, p———— * "FRA 02 SENSOR" may increase immediately after
uo:l ; : ; depressing the accelerator pedet and may
é 31 - : : decrease after releasing the pedal.
Sg b -
fgox
[
g &8
2 3
vF
:r_;...
&)
=21 - .
; . + "INJ PULSE" should increase when depressing
w 4 the accelerator pedal and should decrease
a @ when the pedal is released
=1 o B N — .
2 0 W . et et
Z § ol e

SEFQG0P
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TROUBLE DIAGNOSIS — General Description

ECM harness protector

MEF140D

zThin wire Tester probei

SEF367!

ECM Terminals and Reference Value

PREPARATION

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

2. Remove ECM harness protector.

3. Perform all voltage measurements with the connectors con-
nected. Extend tester probe as shown to perform tests eas-

ily.

ECM HARNESS CONNECTOR TERMINAL LAYOUT

101

102103

104

105

106

07

08|

09

g

111

112

113

114

115

116

117

118

l40[41] [53|54/55|

56|
4145146557/58(59 m
e

7]48l62(63l64/65
[51(52] 66/67]68]69]

MA

ERM

€L

W

AT

EA

A

ST

HS. SEF064P

EC-81
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE

ECM Terminals and Reference Value (Cont’d)

*Data are reference values.

TER- | wiRe
MINAL ITEM CONDITION *DATA
COLOR
NO.
lEngine is running.l
0.2-03v
Idle speed
1 W Ignition signal
[Engine is running |
Approximately 0.5V
Engine speed is 2,000 rpm.
LEngine is runnfng.'
2 Y/R Ignition ¢heck L Approximately 12V
Idle speed
IEngine is running.l
3 L/B Tachometer Approximately 0.9V
ldle speed
|Engine is running.|
|Ignition switch “'OFF"
0-1v
For a few seconds after turning ignition
4 G ECCS relay (Self-shutoff) switch "OFF"
Ifgnition switch “OFF”
BATTERY VOLTAGE
A few seconds passed after turning ignition | (11 - 14v)
switch "“OFF"
|Ignition switch “ON"
7 L/w AIT check signal B ] 1.0 - 8.0V
ngine is running.
|Ignition switch "ON”|
For 5§ seconds after turning ignition switch 0.07 - 0.10V
I(ON’I
8 B/Y Fuel pump relay [Engine is running |
|Ignition switch "'ON"
BATTERY VOLTAGE
5 seconds after turning lgnition switch (11 - 14v)
CON"
a LG/R Triple-pressure switch ilgnition switch “‘ON" Approximately 5V
[Engine is running.]
10 B ECCS ground Engine ground
Idle speed
|Engine is running.| BATTERY VOLTAGE
, , . 11 - 14V
13 L Cooling fan relay {High) Cooling fan is not operating. { )
14 B/L Cooling fan relay (Low) |Engine is running.]
0.07 - 0.10V
Cooling fan is operating.
|Engine is running.[
Both A/C switch and blower switch are 0.08 - 0.1tV
15 Y/L Air-conditioner relay "ON™.
[Engine is running.| BATTERY VOLTAGE
| Asc switch is “OFF". {11 - 14v)

230
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reierence Value (Cont’d)

*Data are reference values.

TER-

WIRE X
MINAL ITEM CONDITION *DATA
COLOR
NO. &
h=
|ignit'ron switch “ON"| Appraoximately 50mv
18 v Malfunction indicator
BATTERY VOLTAGE ‘
tamp [Engine is running| (1 - 14v) [AFE)
[Engine is running.|
19 B ECCS ground Engine ground E
idle speed
Ilgnition switch "ON" Approximately OV e
20 jPU Start signal BATTERY VOLTAGE |
|Ignition swifch "STAF{Tj (11 - 14V)
|Engine is running.|
Both alr conditioner switch and blower Approximately 0V =E
21 LG/B Air conditioner swiich switch are "ON"". (Compressor operates.) ’
|Engine is running;l BATTERY VOLTAGE @L
Air conditioner switch is “OFF". {11 - 14v) -
Ilgnition switch “ON"] WIT
Neutral position switch Gear position is “Neutral position” (M/T Approximately OV
(M/T models) modals)
22 BR/W Inhibitor switch (A/T Gear position is “N”" or "P” (A/T models) AT
mOde|S) ||gn|t|0n switch “0N”| BATTERY VOLTAGE
A
Except the above gear position (11 - 14v) A
|Ignilion switch “"ON"]
0.35 - 0.65V IR,
Accelerator pedal released
23 w Throttle position sensor r
Ignition switch “ON"’ 5
Approximately 4V (=
Accelerator pedal fully depressed
[lgnition switch "ON” ST
24 | W/R | A/T signal No. 1 |Engine is running.| 6 - 8V
Idle speed BiE
|Engine is running.l
ov
25 - Power steering oil pres- Steering wheel is being turned. HA
sure switch |Engine is running.J
Approximately 5V EL
Steering wheel is not baing turned. =
|Engine is running.l
26 YIG Vehicle speed sensor Approximately 1.3V fox
Slowly rotating front wheels
llgnition switch "ON"
29 |WiL | AT signal No. 2 [Engine is running.| 6-8v
Idle speed
30 WIB A/T signal No. 3 llgnition switch “ON"| o

EC-83
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

*Data are reference values.

TER-

WIRE
MINAL ITEM CONDITION *DATA
COLOR
NO.
Ilgnition switch “ON"I
Approximately 0.4V
% Ly Throttle position sensor Accelerator pedal released
signal [Tgnition swilch “ON”
|_ Approximately 3V
Accelerator pedal fuily depressed
|Enition switch "OFF" oV
38 B/R Ignition switch _ — BATTERY VOLTAGE
[Igmtlon switch "ON (11 - 14V)
|TEngine is running—.[
a9 B ECCS ground Engine ground
Idle speed
[Engine is running.l
40 L Camshaft position sen-
44 L sor (Reference signal) Do not run engine at high speed under 0.2 - 0.5V
no-load.
[Engine is running.
41 Y Camshaft position sen-
Y sor (Position signal) Do not run engine at high speed under 20-30v
no-load.
_ i Engine ground
43 g ECGS ground [Engine is running| (Probe this terminal with
Idle speed O tester probe when
measuring.)
|Engine is running.|
4% W Front heated oxygen . 0 - Approximately 1.0V
sensor Aiter warming up sufficiently and engine {periodically change)
speed is 2,000 rpm.
lEngine is running.l {(Warm-up condition)
13- 17V
Idle speed
47 OR Mass air flow sensor
,Engine is runningﬂ (Warm-up condition)
1.7 - 2.1V
Engine speed is 2,000 rpm.
M ir I Engine is running. | {Warm-up condition})
48 W ass air flow sensor | —I 0.005 - 0.02V
ground Idle speed
Throtil iti
49 [Riv FOTE postion SENSeT | [ignition switeh "ON” Approximately 5V
power supply
|Engine is running.l {Warm-up condition)
50 B Sensors’ ground 0.001 - 0.01V
Idle speed
0 - 4.84V
Engi lant t - | i
51 L/OR ngine coclant tempera ‘Engine 'S running—.| OQutput voltage varies

ture sensor

with engine coolant tem-
perature.

232
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

*Data are reference values.

TER- 1 wiRe
MINAL ITEM CONDITION *DATA
COLOR
NO. ’
@l
[Engine is running.
Rear heated oxygen 0 - Approximately 1.5V
52 w sensor After warming up sufficiently and engine *q WA
speed is 2,000 rpm.
Crankshaft position sen- |Engine is running.l (A/T = N range, M/T = Neu- More than 0.2V EM
8w sor (OBD) | tral) (AC range) o
Idle speed (Air conditioner switch “QFF”.) rang
’Engine is running_l iFe
54 W Knock sensor 20-30V
Idle speed
56 CR BATTERY VOLTAGE
61 OR Power supply for ECM |lgnition switch ""ON" (11 - 14v)
Data link connector for [Engine is running. | ' BATTERY VOLTAGE EE
58 OR =
GST Idle speed (11 - 14V}
lEngine is runn'rng.] {(Warm-up condition) Cl.,
|_ Less than 4.5V
idle speed
62 w EGR temperature sensor ,
|Engine is running.| {Warm-up condition) MT
0-1.0v
EGR system is operating.
Al
0-50v AT
i Qutput voli i
63 LY intake air temperalure \Engine 5 running.] upu Vo age varies
SEnsor with intake air tempera- EA
ture.
64 Y/B Approximately 0.1V R
. Engine is running. ' Fidk
&5 Y/R Data link connector for | |_ : | Approximately 4 - 9V
CONSULT Idle speed
68 YW Approximately 3.5V 3R
BE
BATTERY VOLTAGE
70 w Power supply {Back-up) Ilgnition swilch "OFF”]
(11 - 14V} i
— . 8T
[Engine is runnlng.l
Approximately 5 - 14V
Idle speed BE
LB
[Engine is running.|
101 5B IACV-AAC valve
S!eeringl\tvheel lis being 'turned. 5. gy M3,
Air conditioner is operating.
Rear defogger is "ON".
Headlamp are in high position. 2L
*1: During the on-board diagnosis for the open circuit, approx. 1.5 - 5V will appear. This is not a malfunction, (Refer to page
EC-162.)
(D)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

*Data are reference values.

TER-
MINAL WIRE ITEM CONDITION *DATA
COLOR
NO.
102 BR Injector No. 1
104 BR/Y Injector No. 3 BATTERY VOLTAGE
Engine is running 11 - 14V
107 | BR/W | Injector No. 2 (11 - 14v)
109 BR Injector No. 4
|Engine is running.| (Warm-up condition) BATTERY VOLTAGE
; : 11 - 14V
103 | pu EGR & canister control L Engine speed s 2,000 rpm. ( )
solencid valve |Engine is running.| {Warm-up condition)
0.06 - 0.08V
Idle speed
Ignition switch “ON"'
108 |v Rear heated oxygen E Approximately 0.2V
sensor heater 1Engine is running.|
Engine is running.
111 B Rear heated oxygen | | 0.02 - 0.07V
sensor heater ground Idle speed
[Engine is running |
112 B ECCS ground Engine ground
Idle speed
|Engine is running. | BATTERY VOLTAGE
113 w Current return 11 . 14V
ldle speed (11 - )
|Engine is running.l
ov
15 y Front heated oxygen Engine speed is below 3,200 rpm.

sensor heater

|Engine is running.'

Engine speed is above 3,200 rpm.

BATTERY VOLTAGE
(11 - 14V)

* The data is measured between each terminal and @ (ECCS ground) with voltmeter.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

BATTERY BATTERY EC' MAIN-01
1
30A Refer to "EL-POWER".
[e] 25A
3
w \",V =l - Detectable line for DTC
Ir1—|| e : Non-detectable line for DTC
IGNITION [mmll I
SWITCH
OFF (‘) ST E' w
- é%“LECTORa
ACC -
ON H:FW
: - |
Ea oy v
IR il
I—.—l &n |ECCS
oR w [I RELAY
E
KR
W w G OR
|—-| G, £ l"‘l
[ D)
¥ @ e e I L
(] R o B
ol Pe i &Y Yo
.—-I
| | I 1
B/R w w G OR OR
(A [l [l =1 [Teeql [l
ECM IGNSW BATT CRTN SSOFF VB vB
(ECCS
CONTROL
MODULE)
GND-C  GND-C GND-l  GND-I GND-E  GND-E 02H-
1ES1 I EED | [Lod jlaedy |kosl] (L2l [Laat)
B B B B B B B
I l [ ] 1 1
Lo *—eo—eo
| 1 ® |
% B |'3 B
o- o-
= L
— Refer to last page {Foldout page).
Ag i ~] 5]3) &

MEC002B

WA
B
LC
FE
GL

LK)
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit {Cont’d)

_ INSPECTION START

—n , -— CONNECT
|___EcM__|of coNNECTOR)| %G
33

v
- No
{ Start engine. »| CHECK POWER SUP-
Is engine running? PLY-M
GBS, 1) Turn ignition switch
Yes “ON'"".
Y= 2} Check voltage between
By C!m ECM terminal and
N | ground with CONSULT -
or taster.
SEFOG5P \a!;::age: Battery voit-
[E It NG, check the follow-
ing.
e Tl S ® Harness connectors
|C_ecn_fof comecTaR] b & GD)

e Harness connectors

e Harness continuity

between ECM and igni-

tion switch
® O If NG, repair harness or

(ﬁﬁ) connectors. lOK

SEF066P Go to "CHECK GROUND
CIRCUIT” on next page.

Ad

— & —a CONNECT E +v
ECM CONNECTOR % N
“ il - || E] CHECK POWER SUPPLY-II. ¢ Check the following.

2881 1) Stop engine. e Harness connectors
2) Check voltage between ECM termi- ED,
el nals @@, and ground with CON- e Harness conneclors
SULT ot tester. (He),

Ty f) Voltage: Battery voltage o Harness connectors
A — | D)
OK e Joint connector-3

wa ® 25A fusible link
(Lﬂﬂ # Harness continuity
= between ECM and bat-
SEF0GTP tery
If NG, repair harness or

— / f‘”'\»} connectors.
, . RS

hd

“OFF"

2) Check voltage between ECM termi-
nals €8, &) and ground with CON-
SULT or tester.

S
17 NG ’ oK
S A\ CHECK POWER SUPPLY-III. Go to "CHECK GROUND
‘ & '8 1) Turn ignition switch “"ON'" and then CIRCUIT" on next page.

Voltage:

Ignition swilch “ON” and for a few Case-1: Battery voliage

seconds after turning ignition switch does not exist for a

“OFF”" few seconds.
Battery voltage Case-2: Battery vollage

A few seconds after turning ignition exists for more than

switch “OFF” a few seconds.

Approximately 0V

NG

Case-2 Go to '"CHECK ECCS

L RELAY" on next page.

b4

Case-1




TROUBLE DIAGNOSIS FOR POWER SUPPLY

E DISCONNECT - DISCONNECT
lca)
HMe 46

[[__Ecn —ﬁcumscmﬂ] g?:'ﬂ

56461
[

@ - :
5 V DISCONRECT
i M€

SEF068P

Main Power Supply and Ground Circuit (Cont’d)

&)

]

SEFQ63P
V DISCONNECT DISEDNNECT
€ 4d4€
Toowesron] (L
[C__ecn CONNECTOR] 3,
3
SEFO70P
| m—
-0 O
5]3
SEFO54F
[H]
DISCONRELT
ECH CONNEGTOR
10+18-39-43.106- 112,
Y
le o
(&)
—SEFUTEF'

®
D] l

CHECK HARNESS CONTINUITY NG | Repair harness or con-

BETWEEN ECCS RELAY AND ECM. nectors. @l

1) Disconnect ECM harness connector.

2} Disconnect ECCS relay.

3) Check harness continuity between WA
ECM terminals &9, &) and terminal
®. .

Continuily should exist. EM
OK
y Le

CHECK VOLTAGE BETWEEN ECCS NG | Gheck the following.

RELAY AND GROUND. e Joint connector-3

1) Check voltage between terminals e Harness continuity
@, ® and ground with CONSULT between ECCS relay
or tester. and battery o
Voltage: Baltery voltage If NG, repair harness or P

connectors.
oK
! el

GHECK OUTPUT SIGNAL GIRCUIT. NG | repair harness or con-

1) Check harness continuity between nectors. WT
ECM terminal 4 and terminal (3). !
Continuity should exist.

OK AT
v

CHECK ECCS RELAY. NG | Replace ECCS relay. 24,

1) Apply 12V direct current between
relay terminals () and @.

2) Check continuity between relay ter- B
minals 3 and (3.
12v (@ - (&) applied:

Continulty exlsts. EE
No voitage applied:
No continuity
oK ST
'

CHECK GROUND CIRCUIT. NG__ Repair harness or con- BE

1} Turn ignition switch "OFF™. nectors.

2) Disconnect ECM harness connector.

3) Check harness continuity between HIA,
ECM terminals @, 49, &, &3,

(Gie), (12) and engine ground.
Continuity should exist. EL
CK
y
([EX4

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

Y

INSPECTION END

EC-89
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TROUBLE DIAGNOSIS FOR DTC 11

Sealed cover
Rotor head

Light emitting
diode

Photo diode

Wave

forming circuit Rotor plate

SEFE13B,

1B07 signal slit for No. 1 cylinder

1° signal slit

180° signal siit

Rotor plate

Camshaft Position Sensor (CMPS)(DTC: P0340)

The camshaft position sensor is a basic component of the
ECCS. It monitors engine speed and piston position. These
input signals tc the ECM are used 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 a 1° signal and
4 slits for a 180° signal. The wave-forming circuit consists of
Light Emitting Diodes (LED) and photo dicdes.

The rotor plate is positioned between the LED and the photo
diode. The LED transmits Hght 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.

SEF853B
Diagnostic .
Lo Check items
TrOUbr\'Ii Code Malfunction is detected when .... {Possible cause)
e Either 1° or 180° signal is not entered to ECM for
the first few seconds during engine cranking.
......................................................................................... o Harness of connectors
@ Either 1° or 180° signal is not entered to ECM often (The camshaft position sensor circuit is open or
11 enough while the engine speed is higher than the shorted )
P340 specified engine speed. e Camshaft position sensor

speed.

e The relation between 1° and 180° signa! is not in
the normal range during the specified engine

O e Starter motor {Refer to EL section.)

o Starting system circuit (Refer to EL section.)

238

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION
ignition switch "ON” and select “DATA

1) Turn
MONITOR” mode with CONSULT.

2) Start engine and run it for at least 2 seconds at idie

speed.
CR
= 1) Start engine and run it for at [east 2 seconds at idle
= speed.
2) Select “MODE 3" with GST.
OR
1) Start engine and run it for at least 2 seconds at idle
speed.

2} Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then "ON".

3) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM.

EC-90



TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS)(DTC: P0340)

(Cont’d)
. EC-CMPS-01
BATTERY
I Refer to "EL-POWER". m : Detectable line for DTC Gl
254 — : Non-detectable line for DTC
A SN W
w
[l
o .
‘éolltll;‘rJECTOH-s +_I EM}
LC

e

DISTRIBUTOR
of [EECS CAMSHAFT B
ﬂ RELAY OSITION 6 FE
) SENSOR)

£
£

———

o-El-m-EE-m—mEmﬂj-s—é-E
g

o
>

|
l MT
x l
R |
= F38 l AT
1
1
|

o [ ® P&

i |
g —_————————
~
55
=

G OR OR Y
G el Il Tl o]l IG]l BR
SSOFF VB VB REF  REF  POS
B BI sl ST
>—
ECM (ECCS CONTROL MODULE) )
A
Refer ta last page (Foldout page). HA
=
2 i [ — 5D
T @ £l
=
7 DX

38
9 a2

101102103 [104f108
ro7[1o8{109 [110f1it

49

IRE 0 BE N 8L Bk

MEGO03B



TROUBLE DIAGNOSIS FOR DTC 11

/ Camshaft position sensor
harness connector \\\
NP

Camshalft Position Sensor (CMPS)(DTC: P0340)

(Cont’d)

DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

!

SEF968N

@ E@

@)y !

s {
Intake rnanifold collector
AW e/ 7N

SEF944N

BISCONNECT lm UISCDNNEET
o ME M
L ECH IO[GONNEGTDR” (TTd ED

40+ 44

.
. -

CHECK STARTING SYSTEM. No | check starting system.
Does the engine start? " | (Refer to EL section.)
(Does the starter motor operate?)

Yes
Y

CHEGK POWER SUPPLY. NG | Check the following.

1) Turn ignition switch ""OFF", "I @ Harness connectors

2) Disconnect camshaft position sensor GD]
harness connector. #® Harness connectors

3) Turn ignition switch "ON"". (me),

4) Check voltage between terminal () » Harness continuity
and ground with CONSULT or tester. between camshalt posi-
Voltage: Battery voltage tion sensor and ECCS

relay
OK If NG, repair harness or
connectors.
2
Loosen and retighten engine ground
SCrews.
= ¥

CHECK INPUT SIGNAL CIRCUIT. NG‘ Repair harness or con-

1) Turn ignition switch “'OFF"". " | nectors.

2} Disconnect ECM harness connector.

3) Check harness continuity between
terminal (& and ECM terminal &) (1°
signal), terminal (8 and ECM termi-
nals @b, @& (180° signal).

Conlinuity should exist.
lOK
NG

CHECK COMPONENT

(Camshaft position sensor}.

Refer to ""COMPONENTS INSPECTION.
{See page EC-93)

‘LOK

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

SEFS70N

lr Trouble is not fixed.

240

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

Y

INSPECTION END

EC-92

> Repiace camshaft position
sensor.




TROUBLE DIAGNOSIS FOR DTC 11

Camshatft Position Sensor (CMPS)(DTC: P0340)

L]
E 7 e DISCOMNECT (cont d)
(il |44 €&) DIAGNOSTIC PROCEDURE (NON-DETECTABLE CIRCUIT)
INSPECTION START
&l
v
_ CHECK GROUND GIRCUIT. NG | Repair harness or con- WA
C’f-@ 1) Check harness continuity between | nectors. "
terminal and engine ground.
= Continul hould exisl.
SEroTaN onlinuity shou xis| _ =
OK
Y
CHECK COMPONENT NG_ Replace camshaft position LE
{Camshatt position sensor). | sensor, )
Refer to "COMPONENT INSPECTION".
4 oK
y

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

+ Trouble is not fixed.

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

1 4
INSPECTION END AT

20
=)

COMPONENT INSPECTION

9 Eﬁ'-s‘ ‘:.b Camshatft position sensor

1. Remove distributor from engine. (Camshaft position sensor §T
harness connector should remain connected.)

3R

2. Disconnect ignition wires.
3. Disconnect injector sub-harness connector. Bl
—— 4. Turn ignition switch “"ON"".
X g:;:iﬁe‘:ﬁ;;ec“’r 5. Rotate distributor shaft stowly by hand and check voltage A
o rgmeﬁnid. }[ between terminals (&, @ and ground.

SEFS73N
Terminal Voltage EL
{@ (180° signal)
— Tester's pointer fluctuates between 5V and OV,
@ (1 S]gnal) HDX
If NG, replace distributor assembly with camshaft position
sensor.
6. Visually check signai plate for damage or dust.
SEFBETK




TROUBLE DIAGNOSIS FOR DTC 12

Mass Air Flow Sensor (MAFS) (DTC: P0100)

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 wire that is supplied with
electric current from the ECM. The temperature of the hot wire
is controlled by the ECM a certain amount. The heat generated
by the hot wire 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

oCS wire as air flow increases. This maintains the temperature of
serraik|  the hot wire. The ECM detects the air flow by means of this
current change.
Diagnostic - Check Item
Trouble Malfunction is detected when ... .
(Possible Cause)
Code No.
12 a) An excessively high or low voltage from the sen- |e Harness or connectors
P0O100 sor is entered to ECM. (The sensor circuit is open or shorted.)

b)) Rationally incorrect voltage is entered to ECM,
compared with the calculated value by camshaft
position sensor signal and throttie position sen-

sor signal.

& Mass air flow sensor

242

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION
For the above malfunction a)

®

Turn ignition switch “ON”, and wait for at least 6
seconds.

2) Select "DATA MONITOR™ mode with CONSULT.
3) Start engine and walt for at least 3 seconds.
OR
G@J 1) Turn ignition switch “ON”, and wait for at least 6
seconds.
2) Start engine and wait for at least 3 seconds.
3} Select “MODE 3" with GST.
OR
1) Turn ignition switch “ON", and wait for at least 6
seconds.
2) Start engine and wait for at least 3 seconds.
3) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then turn “ON’".
4) Perform diagnostic test mode Il (Seli-diagnostic
results) with ECM.
EC-94



TROUBLE DIAGNOSIS FOR DTC 12

oK

NG

MAS AIR/FL SE +00"21 MAS AIR/FL SE +00"21

15:48 X0 1V +02"45 15:48 x0.1V 40245
0 13 26 38 51 0 13 26 38 51
f\,
"%

™, }

4 H

erert {

SEF9USN

FUEL SY3 #l QOPEN
FUEL SYS #2 UNUSED
CAL 22%
COOLANT TEMP 30°C
SH T FT #1 0%
G FT #1 2%
ENGINE SPD 1000RFPM
VERICLE SPD Okmyh
IGN ADVANCE 20.0
IN E At 26°C
M 0.0gm/sec
oz?%%ﬁms 3
055 o.saoq’v
02FT %1 331 0ok

SEF003P

CONNECT
[ Ecm ]o| CONNECTOR]| .

i 1)

Sl

SEF999N

Mass Air Flow Sensor (MAFS) (DTC: P0100)

(Cont'd)

For the above malfunction b)

1)
2)
3)
4)

_Turn ignition switch “ON"".

Select “DATA MONITOR” mode with CONSULT.
Start engine and warm it up sufficiently.
Wait for at least 10 seconds at idle speed.

OR

@

Turn ignition switch ""ON"".

Start engine and warm it up sufficiently.
Wait for at least 10 seconds at idle speed.
Select “MODE 3" with GST.

CR
Turn ignition switch “ON"".
Start engine and warm it up sufficiently.
Wait for at least 10 seconds at idle speed.
Turn ignition switch “OFF"', wait for at least 3 sec-
onds and then turn “ON”.
Perform diagnostic test mode Il (Self-diagnostic
results) with ECM.

OVERALL FUNCTION CHECK

Instead of performing the DTC Detecting Condition, the follow-
ing method can be used for checking the function of the mass
air flow sensor. (However, the DTC detection can not be con-
firmed.)
For the above malfunction c)

1)
2)
3)
4

5)

Turn ignition switch “ON"".

Start engine and warm it up sufficiently.

Select "DATA MONITOR" mode with CONSULT.
Check the voltage of mass air flow sensor with
“DATA MONITOR".

Check for linear voltage rise in response to
increases to about 4,000 rpm in engine speed.

1)

OR
Turn ignition switch “ON"".
Start engine and warm it up sufficiently.
Select “MODE 1” with GST.
Check the mass air flow with “MODE 1"'.
Check for linear mass air flow rise in response to
increases to about 4,000 rpm in engine speed.

1)
2)
3)

4)

OR
Turn ignition switch “ON’".
Start engine and warm it up sufficiently.
Check the voltage between ECM terminal 47 and
ground.
Check for linear voltage rise in response to
increases to about 4,000 rpm in engine speed.

EC-95
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TROUBLE DIAGNOSIS FOR DTC 12

Mass Air Flow Sensor (MAFS) (DTC: P0100)
(Cont’d)

BATTERY EC-MAFS-01

Refer to *EL-POWER".

25A
% m : Detectable line for DTC

v{J snwme - Non-detectable fine for DTG
[Eml
JOINT
CONNECTOR-3
+_]
L2 2]
T T
W w
=1 =1 =1
U

MASS AIR
FLOW SENSOR

no

3:]-@
2l
[k
Tk

SSOFF VB QA— QA+
? B B
ECM (ECCS CONTROL MODULE) .J J_
AL 4
O Refer to last page (Foldout page).
)
2 i =] BA ;
@ T Bghl e
(==
L]
u { T2]313h
W - J B

101j1o2f108 [104]10s]08| [1]2]3] 4]
1o7f108f109 {r1ofr11{112} EBE‘_E'

113114} 115

MECD04B
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TROUBLE DIAGNOSIS FOR DTC 12
Mass Air Flow Sensor (MAFS) (DTC: P0100)
(Cont’'d)

A
B ]
% Mass alr flow sensof DIAGNOSTIC PROCEDURE

-1 Rogker cover 7 INSPECTION START
@l
(= ¥
CHECK POWER SUPPLY. NG | Repair harness or con- A,
\’E"fll 2 tront - 1) Turn ignition switch “OFF". nectors.
\ ) (v "g: TN 2) Disconnect mass air flow sensor har-
N SEFO1SP EM
ness conneclor.
CISCORNEST 3) Turn ignition switch “"ON".

Eé:} 4) Check voltage between terminal @ e

Tc
E‘] = and ground with CONSULT or tester.
[ Voltage: Batitery positive voltage

oK
@ B Y

CHECK GROUND CIRCUIT. NG | Repair harness or con- FE
@ "}'b 1} Turn ignition switch “OFF". "| nectors.
" 2) Bisconnect ECM harness connector. cL
MEFBBSA 3) Loosen and t_'elighten engine ground
screws.
E 4) Check harness coentinuity between
: ) MT
. terminal (€ and ECM terminal & .
ll ECM Io[ CUNNEGTDH” Continuity should exist.
pisconnecT 98 = OK AT
i, e@ TS il
DISCONNECT ,_ NG
CHECK INPUT SIGNAL CIRCUIT. Repair harness or con- =2

i©)
b

™ 1} Check harness continuity between nectors.
(Lma) e terminal @and ECM terminai 0.

Continuity should exist. RA
SEF042P OK
Engine grouns ! v BR
CHECK COMPONENT NG | Replace mass air flow
(Mass air flow sensor). Sensofr. ST

Refer to “COMPONENT INSPECTION'".
{See page EC-88.)

OK BF
h

Disconnect and reconnect harness con-

o /7 nectors in the circuits. Then retest. (A
Intake manifold collector .
v A
DAV R /0 SEFS4aN . Trouble is not fixed.
EL
‘ Check ECM pin terminals for damage
DISCANNEGT — DISCONNECT \
% Eﬁ} p or the connection of ECM harness con-
15 nector. Reconnect ECM harness con- BX

nector and retest.

Y
INSPECTION END

SEF043P

EC-97 a5



TROUBLE DIAGNOSIS FOR DTC 12

CONNECT

SEF8B1K

246

Mass Air Flow Sensor (MAFS) (DTC: P0100)
(Cont’d)
COMPONENT INSPECTION

Mass air flow sensor

1. Peel mass air flow sensor harness connector rubber as
shown in the figure if the harness connector is connected.
2, Turn ignition switch “ON”.
3. Start engine and warm it up sufficiently.
4, Check voltage between terminal @ and ground.
Conditions Voltage V
Ignition switch “QN’' {Engine stopped.} Less than 1.0
Idle (Engine is warm-up sufficiently.) 13-1.7V
Racing (Idle - about 4,000 rpm) 1.3- 1.7V - Approx. 4.0V

5.

it NG, remove mass air flow sensor frem air duct. Check hot

wire for damage or dust.

EC-98



TROUBLE DIAGNQOSIS FOR DTC 13

Terminal Engine Coolant Temperature Sensor (ECTS)
Sensor (DTC: P0O115)

The engine coclant temperature sensor is used to detect the

engine coolant temperature. The sensor modifies a voltage sig-

' nal from the ECM. The modified signal returns to the ECM as G

the engine coolant temperature input. The sensor uses a ther-
/ O mistor which is sensitive to the change in temperature. The MA

Gasket

electrical resistance of the thermistor decreases as tempera-
ture increases.

SEF534K El

< Reference data >

o
=1
T

1 : L
1§: Engine coolant temper- Voltage Resistance LC
4r Acceptable ature V) (k)
g G (')
L5
= -
5 Big- —10 (14) 4.4 9.9
n
2 04t 20 (68) 3.5 2.5 EE
=
0.2r 50 {122) 2.2 0.8
0.fL 1 I 1
20 O 20 40 80 80 100
(4) (32) (68) (104)(140) (176) (212) 80 (194) 0.9 0.2 oL
Temperature °C {°F) 1
SEFQ12P ;
Diagnostic Check itemn 1)
Trouble Code Malfunction is detected when ...

Possi

No. {Possible Cause) )
AT

: # Harness or conneclors

1 A ively high or | i f

3 e An excessively high or low voltage from the sensor (The sensor circuit is open or shorted|

PO115 i t to ECM. —
0 is entered fo £C e« Engine coolant temperature sensor EA

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

:
1) Turn ignition switch "ON". AR
2) Select "DATA MONITOR’ mode with CONSULT.
3) Wait for at least & seconds. BR
OR
@ 1) Turn ignition switch “ON’ and wait for at least 5
seconds. 8T
2) Select "MODE 3" with GST.
OR
1) Turn ignition switch “ON" and wait for at least 5 BF
seconds.
2} Turn ignition switch “OFF", wait for at least 3 sec- .
onds and then turn “ON’". HiA
3) Perform diagnostic test mode Il (Sel-diagnostic
results) with ECM. EL
X

EC-99 247



TROUBLE DIAGNOSIS FOR DTC 13

Engine Coolant Temperature Sensor (ECTS)
(DTC: P0115) (Cont'd)

EC-ECTS-01

;- Detectable line for DTC
—— : Non-detectable line for DTC

@ : AT models
L ENGINE COOLANT
TEMPERATURE
‘\A_N‘./ SENSOR

? O:(_T_)_BB

L/OR B B
ENS

™ GND-A AT
GND CONTROL
UNIT

ECM (EGGS GONTROL MODULE)

ST @
W R

— T )
'6'101111213141ﬂ|§| R T 7 O SRl S S TR & :
EETAZ 3683 713 1 DEETE HS.

i
=
~J| W
®»

16017]

[H[141314

EREEE

248
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TROUBLE DIAGNOSIS FOR DTC 13

Engine coolant
\temperature sensor
harness connector
k.
el
Rocker cover ,\\
d NN SEF013P
W mSCONNECT
Farn e
H o
]
W7
) ¥
MEFB88A
E — DiSCONNECT
21
dalbh | £8)
Q]
&
MEF688A

Engine Coolant Temperature Sensor (ECTS)

(DTC: P0115) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

y
CHECK POWER SUPPLY. NG | Check the following.
1) Turn ignition switch "“OFF", | @ Harness continuity
2) Disconnect engine coolant tempera- between ECM and
ture sensor harness connectoer. engine coolant temper-
3) Turn ignition switch “ON". ature sensor
4) Check voltage between terminal If NG, repair harness or
@and ground with CONSULT or connectors.
tester.
Voltage:
Approximately 5V
OK
E L J
CHECK GROUND CIRCUIT. NG | Check the following.
1) Turn ignition switch “OFF". | ® Harness continuity
2) Check harness continuity between between ECM and
terminal (8 and engine ground. engine coolant temper-
Continuity should exist. alure sensor
oK ® Harness continuity
between A/T control
unit and engine coolant
temperature sensor.
If NG, repair harness or
connectors.
v
GHECK COMPONENT NG | Replace engine coolant

Y

{Engine coolant temperature sensor).
Refer to "COMPONENT INSPECTION".
(See page EC-102.)

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.

v

INSPECTICN END

EC-101

temperature sensor.

BiR

ST
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TROUBLE DIAGNOSIS FOR DTC 13

SEF152P

250

Engine Coolant Temperature Sensor (ECTS)

(DTC: P0115) (Cont’d)
COMPONENT INSPECTION

Engine coolant temperature sensor
Check resistance as shown in the figure.

Temperature °C (°F)

Resistance kQ

20 (68) 21-29
50 (122) 0.68 - 1.00
90 {194) 0.236 - 0.260

If NG, replace engine coclant temperature sensor.

EC-102



TROUBLE DIAGNOSIS FOR DTC 14

Vehicle speed

Vehicle Speed Sensor (VSS) (DTC: P0500)

The vehicle speed sensor is installed in the transaxle. It con-
tains a pulse generator which provides a vehicle speed signal
to the speedometer. The speedometer then sends a signal to

sensor the ECM. @l
A

AECT10 E0

Diagnostic .
Trouble Code Malfunction is delected when ... Che.ck ttems LG
(Possible cause)
No.
H s 1 '
® The almost 0 km/h (0 MPH) signal from the vehicie ¢ narnes .or connector L,
14 ) {The vehicle speed sensor circuit is open or
speed sensor is entered to ECM even when the
P0500 vehicle is drivin shorted.)

g e Vehicle speed sensor FE

MvEHICLE SPEED SEN CKTH

AFTER TOUCH START.
ORIVE VEHICLE
AT 10km/h {6mph) OR
MORE WITHIN 15 sec.

y

[ NEXT

Il START

|

MEF559D

¥ MONITOR

VHCL SPEED SE 20km/h
PN POSI SwW OFF

s no FAL [

[

RECORD

|

SEF941N

ClL

OVERALL FUNCTION CHECK T

Instead of performing the DTC DETECTING CONDITION, the
following method can be used for checking the function of the
vehicle speed sensor. (However, the DTC detection cannot be AT
confirmed.)

1) Jack up drive wheels.

2) Start engine. F&

3} Perform “VEHICLE SPEED SEN CIRCUIT” in “FUNC-
TION TEST” mode with CONSULT.

OR RA

2) Start engine.
3) Read vehicle speed sensor signal in “DATA BR
MONITOR" mode with CONSULT. v

The vehicle speed on CONSULT should be able to
exceed 10 km/h (6 MPH) when rotating wheels with suit- g7
able gear position.

OR

EC-103 -



TROUBLE DIAGNOSIS FOR DTC 14

FUEL SYS #1
FUEL SYS #2

INTAKE AIR

MAF
THROTTLE POS
025 LOCATICN
028 B1,51
Q2FT B1,51
025 B1,82

CLOSED
UNUSED

c
26.2gm/sec
12%

0.080
0%
0.070v

SEF942N

252

Vehicle Speed Sensor (VSS) (DTC: P0500)
{Cont’d)

@ 1) Jack up drive wheels.
2) Start engine.

3)

Read vehicle speed sensor signal in “MODE 1"’ with
GST.

The vehicle speed on GST should be able to exceed 10
km/h (6 MPH) when rotating wheels with suitable gear
position.

CR

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

® 3

Start engine and warm it up sufficiently.
Perform test drive for at least 10 seconds continu-
ausly in the following recommended condition.
Engine speed 1 2,000 - 3,200 rpm
Intake
manifold vacuum: —40.0 to —20.0 kPa
(—300 to —150 mmHg, -11.81 to
—5.91 inHg)
: Suitable position (except “N"
or P’ position)

Gear position

3) Stop the vehicle, turn ignition switch “OFF", wait for
at least 3 seconds and then “ON".

4) Perform "‘Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. '

*} Even though Diagnostic Trouble Code is not
detected, perform the above test drive at least one
more time.

EC-104



TROUBLE DIAGNOSIS FOR DTC 14
Vehicle Speed Sensor (VSS) (DTC: P0500)

(Cont’d)
EC-VSS-01
Gl
IGNITION SWITCH
ON or START
| Refer to "EL-POWER". MA
% 10A
¥ R : Dotectable line for DTC ER)
wammme : Non-detectable line for DTC
@ - AT models
@ : M/T models Le
¥
Jimal - ®
COMBINATION Ta]jR G m— G a ]
(SPEEDOMETER) - : FE
@) ;T_e_'} R — n{:@_—gj R
15
= cL
Y/G
I T
YIG A G B>
—_ A & &
W'G Lg-} Lg"'@ . @D AT
D
o1, CE): 5 CA
2 ¥ )
RE&
Y/G R G
[Zs]l =] [ -
VaP ER
VEHICLE
SPEED SENSOR
(&) -
ECM (ECCS GONTROL MODULE)
BF
Refer to last page (Foldout page). [H A
~ < —=TT]s E . (M5 s
iE E] ] 11
EL
0%

MEC0O0GB
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TROUBLE DIAGNOSIS FOR DTC 14

(A

_ EHECONNECT

® M€

TISCONNECT

A€

[Eon blcowecran)| [2feiclofdfe If}
26
(& 3

SEF943N

Vehicle Speed Sensor (VSS) (DTC: P0500)

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

h

254

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1) Turn ignition switch “OFF™. "| & Harness connectors
2) Disconnect ECM harness connector (7)),

and combination meter harness con- # Harness continuity

nector. between ECM and com-
3} Check harness continuity between bination meter

ECM terminal & and terminal (). If NG, repair harness or

Continuity should exist. conneclors.

OK
Y
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

OK

¥

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

Trouble is not fixed.

Y

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

.

INSPECTION END

EC-106

hd

Check the foliowing.

& Harness connectors
(ws),

(B, (AIT)
@D, (M/T)

# Harness continuity
between combination
meter and vehicle
speed sensor

If NG, repair harness or

connectors.

# Vehicle speed sensor
and its circuit
(Refer to EL section.)




TROUBLE DIAGNOSIS FOR DTC 21

-~ //A’:aor\:z;strzr;l:lezr !gnltlon SIQHaI (DTC P1320)
Bty Distributor Ignition coil & power transistor (Built into distributor)
{ l Fj/ The ignition signal from the ECM is sent to and amplified by the
power transistor. The power transistor turns on and off the
ignition coil primary circuit. This on-off operation induces the
proper high voltage in the coil secondary circuit.

M,

Ignition coif
harness connector:

JRINT seronor EM

Diagnostic
Check It
Trouble Malfunction is detected when ... _ec em LC
{Possible Cause)
Code No.
: e Harness or connectors
{The ignition primary circuit is open or shorted.)
21 o The ignition signal in the primary circuit is not o Power transistor unit.
P1320 entered during engine cranking or running. # Resistor [FE

o Camshaft position sensor
& Camshaft position sensor circuit

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

Note: If both DTC 11 (P0340) and 21 (P1320) are displayed, per- [T
form TROUBLE DIAGNOSIS FOR DTC 11 first. (See

EC-90.)
1) Turn ignition switch “ON’’. AT
2) Select “DATA MONITOR" mode with CONSULT.
-3) Start engine. or A
@ 1) Turn ignition switch “"ON".
2} Start engine. BA
3) Select MODE 3 with GST.
OR
1) Turn ignition switch “ON"’. B

2) Start engine.

3) Turn ignition switch "OFF"” and wait for at least 3
seconds, then “ON’". ST

4) Perform diagnostic test mode II (Self-diagnostic
results) with ECM.
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TROUBLE DIAGNOSIS FOR DTC 21

Ignition Signal (DTC: P1320) (Cont’d)

Refer to "EL-POWER".

EC-IGN/SG-01

W  Detectable line for DTC
= Non-detectable line for DTC

IGNITION
OFF ‘) st | swiTcH
ACCTE- ON
(]
BIR -
LB/H B/R B B/R @Bfﬁﬂ
= @ 3
DISTRIBUTOR
1
1
IGNITION ~ POWER
COIL '&AIO__WTOR
c-iv W B
oy
2]
RESISTOR
Y/R
I L
Y/IR w
=1 [l
SPARK IGNCK IGN B B
388 B ‘i
Tz I I
ECM (ECCS CONTROL MODULE)
T & llD ‘
1 1
; Hb edHo @i

105

m
117}

256

EC-108
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TROUBLE DIAGNOSIS FOR DTC 21
Ignition Signal (DTC: P1320) (Cont’d)
E \\ /{/ E:rwn:;:rigii:;%:or e DIAGNOSTIC PROCEDURE

Batiery e % INSPECTION START

Distributor

L 4
@l
Turn ignition switch "OFF'', and restart Yes
. —®
engine.
Is engine running? &
Ignitien coil - No

harness connector

m \° SEFO10P EM

Y

o CHECK POWER SUPPLY. NG | Check the following.
-rb TS @ 1) Turn ignition switch “OFF". " | ® Harness connectors LS
g 2) Disconnect ignition coil harness con- (&), @13
nector. & Harness connectors
3} Turn ignition switch 'ON"". E219),
4) Check voltage between terminal .| ® Harness continuity
®H = and ground with CONSULT or tester. between ignition coil
Voltage: Batiery voltage and ignition switch FE&
N OK If NG, rtepair harness or
connectors. -~
MEF691A g CL
E] S \—Rocker cover == y - A
@f 7 CHECK GROUND GIRCUIT. NG | Repair harness or con- m
&) 1) Turn ignition switch “OFF™". | nectors.
r‘( 2) Disconnect power transistoer harness AT
connector.
3) Disconnect resistor harness connec-
tor. A

4) Check harness continuity between
- terminal (8 and terminal @, termi-

= . nal (B and engine ground. =

/ / / / SEFO11P Continulty should exist.
DISCONNECT 24 SONLEST i OK BR
AES A€ ®
at [cTd! ST

o]

0
anl

G| @ | "

e ey

SEF028P

B F
F a4 €) -
|

N

&

SEF030P




TROUBLE DIAGNOSIS FOR DTC 21

ECHM

DISCONNECT

CONNECTOR|| (9 Ii:iID

l% DISCONNEET

SEF148P

tgnition Signal (DTC: P1320) (Cont’d)

|

CHECK OUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2} Check harness continuity between
ECM terminal (i} and terminal @.
Continuity should exist.

NG

oK

Y

. | Repair harness or con-

nectors.

CHECK COMPONENTS

NG

({Ignition coil, power transistor).
Refer to “COMPONENT INSPECTION".
(See pages EC-111, 111.)

+ OK

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

l Trouble is not fixed.

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

and retest.

“

OISCONNECT

[_Ecn ﬁounecroﬂ]
2

=5 DISCONNECT

SEFO31P)

258

y

INSPECTION END

®

= l

. | Replace malfuncticning
"] componenti(s).

CHEGK INPUT SIGNAL CIRCUIT.

NG

1) Stop engine.

2) Strip tape covering resistor.

3} Disconnect ECM harness connector.

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

lOK

. | Repair harness or con-

nectors.

CHECK COMPONENT

NG

(Resistor).
Refer to “COMPONENT INSPECTION'.

(See page EC-111.}
lOK

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

l Troubkle is not fixed.

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

and retest.

y

INSPECTION END

EC-110

Replace resistor.




TROUBLE DIAGNOSIS FOR DTC 21

~

£~ UISCONNELT

SEF027P

[oTk)

9

SEFD28P

Ignition Signal (DTC: P1320) (Cont’d)
COMPONENT INSPECTION

Ignition coil
1. Disconnect ignition ceil harness connector.

2. Remove distributor cap.
3. Check resistance as shown in the figure.

Terminal Resistance
®-@ Approximately 1 Q
©-® Appraximately 26 k

If NG, replace distributor assembly.
Resistor

1. Disconnect resistor harness connector.
2. Check resistance between terminals @ and @.
Resistance: Approximately 2.2 kQ)
if NG, replace resistor.

Power transistor

1. Disconnect camshaft position sensor & power transistor
harness connector and ignition coil harness connector.

2. Check power transistor continuity between terminais with a
digital tester as shown in the figure.

¢ The digital tester must have a diode check position and be
able 10 measure up to 20 MQ to perform this inspection.

e :Zl'lmr- Terminal Terminal @) Terminal &
side
Resis- Resis- Resis-
@ termi- tance Result tance Result tance Result
nal Q QO Q
side
_ — oo NG oo NG
Tergnal _ _ No;ro;: OK No;ros OK
— — 0 NG 0 NG
[va] NG — — oo NG
Tergnal No‘ljro;: OK _ _ NO;,.O;) oK
0 NG — — 0 NG
o oK co oK — —
Terg)inal No(t)rocc]) NG Noirog NG _ —
0 NG 0 NG - -

H NG, replace distributor assembly.

cl

T

AT

EA



TROUBLE DIAGNOSIS FOR DTC 25

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: P0505)

SYSTEM DESCRIPTION

Camshalft position sensor Engine speed

Y

Engine coolant temperature Engine coolant temperature

sensoer

Y

Ignition switch Start signal

¥

Throttle position sensor Throttle position

b4

Inhibitor switch (A/T models)/ Park/Neutral position o ECM

Neutral position switch (M/T . (ECCS

modeils) control p| IACV-AAC valve
module)

Air conditloner switch Air conditioner operation

Y

Power steering oil pressure Power steering load signal

switch

¥

Battery Battery vollage

Y

Vehicle speed sensor Vehicle speed

Y

Caoling fan Cooling fan operation

This system automatically controls engine idle speed to a specified level. Idle speed is controlled
through fine adjustment of the amount of air which by-passes the throttle valve via IACV-AAC valve. The
IACV-AAC valve repeats ON/OFF operation according to the signal sent from the ECM. The camshaft
position sensor detects the actual engine speed and sends a signal to the ECM. The ECM then controls
the ON/OFF time of the IACV-AAC valve so that engine speed coincides with the target value memo-
rized in ECM. The target engine speed is the lowest speed at which the engine can operate steadily.
The optimum value stored in the ECM is determined by taking into consideration various engine
conditions, such as during warm up, deceleration, and engine load (air conditioner, power steering and
cooling fan operation).

COMPONENT DESCRIPTION

The IAC valve-AAC valve is moved by ON/OFF pulses from the
ECM. The longer the ON pulse, the greater the amount of air
that will flow through the valve. The more air that flows through
the vaive, the higher the idle speed.

SEFQ40E




TROUBLE DIAGNOSIS FOR DTC 25

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: P0505) (Cont’d)

Diagnostic Check items
Trouble Code Malfunction is detected when ... .
No (Possible cause)
e Harness or connectors @'E
a} The IACV-AAC valve does not operate properly. (The 1ACV-AAC valve circuit is open.}
25 o JACV-AAC valve
.................................................................................................................................................................................. A
POS05 ® Harness or connectors
b) The |ACV-AAC valve does not operate properly. {The IACV-AAC valve circuit is shorted.)
e |IACV-AAC valve EM

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

For the above malfunction a)
1) Turn ignition switch “ON"".
2) Select "DATA MONITOR” mode with CONSULT.
3) Wait for at least 2 seconds.

OR FE
@ 1) Turn ignition switch “"ON” and wait for at least 2
seconds.
2} Select “MODE 3" with GST. el
OR
o 1) Turn ignition switch "ON" and wait for at least 2
seconds. MT

2) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)’” with ECM. .
For the above malfunction b) AT

1) Start engine and warm it up sufficiently.
2) Turn ignition switch "OFF" and wait for at least 3 B4

seconds.
3) Turn ignition switch “"ON’' again and select ""DATA
MONITOR"” mode with CONSULT. R
4} Start engine and run it for at least 30 seconds at idle
speed.
OR BR
@ 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF" and wait for at least 3
seconds. 8T
3) Start engine again and run it for at least 30 seconds
at idle speed. _
4) Select "MODE 3" with GST. 8F
OR
1) Start engine and warm it up sufficiently. 44
2) Turn ignition switch “OFF’ and wait for at least 3
seconds.

3) Start engine again and run it for at least 30 seconds [,
at idie speed.

4) Turn ignition switch “OFF"”, wait for at least 3 sec-
onds and then “‘ON"". DX

8) Perform ‘'‘Diagnostic Test Mode Il (Self-diagnostic
results)’’ with ECM.



TROUBLE DIAGNOSIS FOR DTC 25

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: P0505) (Cont’'d)

EC-AAC/V-01

BATTERY

Refer to ‘EL-POWER".

3
o

E|>

[ : Detectable line for DTC
v : Non-detectable fine for DTC

3]-5— Lt Wige =

JOINT
CONNECTOR-3

LACV-
AAC VALVE

ECCS
RELAY

Lroof=—F

Q
y)

m

B0

101

o

(o]
I

I8 BF
m-I:I— m—[E-o—m E%E’-é—g-l}

@ @ oo
i BB

-

[}
i}

o
5|23

B
=]
i |
-

ECM (ECCS CONTROL MODULE)

Refer to last page (Foldout page).

[5]3] .
2 : SEEE @ [
o [ 11 - El il Ry

MEGO18B
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TROUBLE DIAGNOSIS FOR DTC 25

IACV-AAC valve

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: P0505) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

harness connector SEFg54N
DISCONNECT
@ 2 1
MEF465A

CHECK POWER SUPPLY.
1) Stop engine.

NG

.| Check the following.

@ Harness conneciors

2) Disconnect IACV-AAC valve harness (F),
connecter. e Harness connectors
3) Check voltage between terminal @ (), o), (E57),
and ground with CONSULT or tester, o 25A fuse
Voltage: Battery vollage ¢ Harness continuity
between IACV-AAC
OK valve and fuse
If NG, repair harness or
connectors.
B
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Disconnect ECM harness connector. I nectors,
2) Check harness continuity between
ECM ferminal and terminal @ .

Continuity should exist.

@ DISCONNECT I =~ DISCDHNECT
= A€

[ Eom HGDNNEGTDR]J
103

j
@&

!

lox

CHECK COMPONENT

{|ACV-AAC valve).

Refer to ""COMPONENT INSPECTION".
{See page EC-115.)

NG

lOK

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

SEF95EN

l Trouble is not fixed.

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

and retest.

INSPECTION END

SEF352|

COMPONENT INSPECTION
IACV-AAC valve

_| Replace JACV-AAC valve.

Disconnect IACV-AAGC valve harness connector.

o Check IACV-AAC valve resistance.

Resistance:
Approximately 10Q

¢ Check plunger for seizing or sticking.

e Check for broken spring.

EC-115

F&

€L

Hif

U

EL
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TROUBLE DIAGNOSIS FOR DTC 31

Engine Control Module (ECM)-ECCS Control
Module (DTC: P0605)

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

SEC220B

Diagnostic Trou- Check items
Malfunction is detected when ...
ble Code No. {Possible cause)
3 e ECM
e ECM calculation function is malfunctioning.
PD60S 9 (ECCS control module)

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

1) Turn ignition switch “"ON”.
2) Select “DATA MONITOR” mode with CONSULT.
OR
@ 1} Turn ignition switch “ON",
2) Select "Mode 3" with GST.
OR
1) Turn ignition switch ““ON”.
2) Perform ''Diagnostic Test Mode Il {Self-diagnostic
results)” with ECM.

INSPECTION START

}

1) Turn ignition switch “ON",
2) Select "SELF DIAG RESULTS"”
made with CONSULT.
3) Touch “"ERASE".
OR
1) Turn ignition switch “ON".
2} Select MODE 4 with GST.
3) Touch "ERASE".
OR
1) Turn ignition switch "ON".
2} Erase the diagnostic test
mode |l (Self-diagnostic
resulis) memory.

.

PERFORM SELF-DIAGNOSIS.
5\ Select “SELF DIAG RESULTS"
mode with CONSULT.
OR
@ Select MODE 3 with GST.

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

&

®

|

Is the DTC 31 (P0605} displayed again?

lNo

INSPECTION END

Y
es Replace ECM.

264 EC-116



TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400)

SYSTEM DESCRIPTION

Camshatt position sensor

Engine speed

Mass air flow sensor

Engine coolant temperature sensor

Amount of intake air ECM EGF_‘ &
» (ECCS _ canister
Engine coolant temperature control :co)::::id
»| module)
valve

Start signal

Ignition switch

MA

A4

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 and the EGR &
canister control solenoid valve. When the ECM
detects any of the following conditions, current
flows through the solenoid valve. This causes the
port vacuum to be discharged into the atmo-
sphere. The EGR valve and canister remain

Low engine coolant temperature
Engine starting

High-speed engine operation
Engine idling

Excessively high engine coolant temperature

Mass air flow sensor malfunction

closed.

EGR and vacuum

EGR & canister control solenoid valve
™

Ignition switch
ECM

Activated
carbon
canister

valve

EGRC-BPT

Throttle

body
SEF167P

SEF783K

To EGR valve
and carbon

To intake o Canisier

air flow

Vacuum
signal

SEF240P

COMPONENTS DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve controls the amount of exhaust gas routed to the
intake manifoild. Vacuum is applied to the EGR valve in
response to throttle valve opening. The vacuum controls the
movament of a taper valve connected to the vacuum diaphragm
in the EGR valve.

EGR and canister control solenoid valve

The EGR and canister control solenoid valve responds to sig-
nals from the ECM. When the ECM sends an ON (ground)
signal, the coil in the solenoid valve is energized. A plunger will
then move to cut the vacuum signal (from the throttle body to
the EGR valve and canister purge valve)}.

When the ECM sends an OFF signal, the vacuum signal passes
through the solenoid valve. The signal then reaches the EGR
valve and carbon canister.

EC-117

EM

&

L
FE
CL
BT

AT

ST

=

265



TROUBLE DIAGNOSIS FOR DTC 32
EGR Function (DTC: P0400) (Cont’d)

ON-BOARD DIAGNOSIS LOGIC
EGR temperature If the absence of EGR flow is detected by EGR temperature
sensor sensor under the condition that calls for EGR, a low-flow mal-
function is diagnosed.
E%R rature If EGR temperature sensor detects EGR flow under the condi-
pe tion that does not call for EGR, a high-flow malfunction is diag-
nosed.
Y
ECM
SEFO73P
Diagnostic Trou- L Check Items
ble Code No. Malfunction is detected when ... (Possible Gause)
a) The exhaust gas recirculation (EGR) flow is e EGR valve stuck closed
excessively low during the specified driving con- | # EGRC-BPT valve leaking
dition. o Passage obstructed
32 ® EGRC solenoid valve
PO400 o Tube {eaking for EGR valve

b) The exhaust gas recirculation (EGR) flow is
excessively high during the specified driving
condition.

¢ EGRC solenoid valve
e EGR valve leaking or stuck open

OVERALL FUNCTION CHECK

Instead of performing DTC DETECTING CONDITION, the following method can be used tor checking the
EGR function. (The “NG" of the OVERALL FUNCTION CHECK means the same as the DTC detection.)

Before starting with the following procedure, check the engine coolant temperature of the freeze frame
data with CONSULT or Generic Scan Tool.

If the engine coolant temperature is higher than or equal to 60°C (140°F), perform only '"For the above
malfunction a”’.

" the engine coolant temperature is lower than 60°C (140°F), perform both "“For the above malfunction
a’’ and ‘“'For the above malfunction b”.



TROUBLE DIAGNOSIS FOR DTC 32

BactveTesTl [

ecgRconT sowv  OFF

EGR Function (DTC: P0400) (Cont’d)

For the above malfunction a

®

Start engine.
Turn EGR & canister control solenoid valve “OFF" in
“ACTIVE TEST"” mode with CONSULT.

m======2 MONITOR ======2= 3) Check the EGR valve lifting when racing up to 2,000
CMP5-RPM(REF)  Orpm rpm through 4,000 rpm under no load.
EGR valve should lift up and down without sticking.

4) Check voitage between EGR temperature sensor
harness connector terminal 1) and ground at idle

I ON || ON/OFF I speed.
SEF168P Less than 4.5V should exist.
: 5)  Turn ignition swiich "“OFF",
Tl ‘e A J Check harness continuity between EGR temperature
HS. ()] \le sensor harness connector terminal @ and EGM ter-
minal 60 .
Continuity should exist.
6) Perform “COMPONENT CHECK"”, “EGR temperature
sensor”. (See page EC-124))
.
@ 1) Disconnect EGR & canister control solenocid valve
@) C harness connector,
= {The DTC for EGR & canister control solenoid valve
SEF1eeP wili be displayed, however, ignore it.)
CONNELT CONNECT 2) Start engine.
. “ . 3) Check the EGR valve lifting when racing up to 2,000
rpm through 4,000 rpm under no load.
[ EcM |0| CONNECTDH” @ EGR valve should lift up and down without sticking.
= 4} Reconnect its harness connector.

5) Check voliage between EGR temperature sensor
harness connector terminal ) and ground at idle
speed.

@ Less than 4.5V should exist.
6) Turn ignition switch “OFF"".
SEF170P Check harness continuity between EGR temperature
sensor harness connector terminal @ and ECM ter-
e vehicle view 2= ———— minal &0 .
under = T Continuity should exist.
. 7)  Perform "COMPONENT CHECK"”, “"EGR temperature
sensor’. (See page EC-124.)
EGR & anister
control solenocid
valve harness /
/ connector __ MEF435F
Overall function check
Check the EGR valve
lifting when racing up
to 2,000 rpm through
| \_}/ 4,000 rpm.
SEFQ75P
EC-119

EM

c

Fle

CL

AT
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400) (Cont’d)

eeresoy - ON

mmo==o== MONITOR ========
CMPS-RPM {REF}) Orpm

BactvetestTl O For the above malfunction b

1) Start engine.

2) Turn EGR & canister controi solencid valve “ON” in
“ACTIVE TEST” mode with CONSULT.

3) Check for the EGR valve lifting when racing up to
2,000 rpm through 4,000 rpm under no load.

EGR valve should be closed and should not lift up.

B Gvorr || OFF &

He

[ ECM__|o[CONNEGTOR]
&1 43

OR
1) Confirm the engine coolant temperature is lower
than 60°C (140°F) in "Mode 1" with GST.
Perform the following steps before its temperature
becomes higher than 60°C (140°F).
2) Start engine.
3) Check for the EGR valve lifting when racing up to
2,000 rpm through 4,000 rpm under no (oad.
EGR valve should be closed and should not lift up.
OR

NO
T00LS,

D O

SEFO77P

1) Confirm the voltage between ECM terminal 51 and 43
is higher than 1.92V.
Perform the following steps before the voltage
becomes lower than 1.92V.

2) Start engine.

3) Check for the EGR valve lifting when racing up to
2,000 rpm through 4,000 rpm under no load.

EGR valve should be closed and should not lift up.

Overall function check
\\\\\\\\\\l il I’H;//, 2
S

N (7
R 5 7%
S A
S -
= 3
= '
= =
e 8
-
d x 1000 r/min 3

Check the EGR valve
lifting when racing up
1o 2,000 rpm through

| / 4,000 rpm.

SEFO75P

268
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TROUBLE DIAGNOSIS FOR DTC 32
EGR Function (DTC: P0400) (Cont'd)

EC-EGRC1-01

IGNITION SWITCH
ON or START

Refer to *EL-POWER". @Gl

g 10A ‘
M ;: Detectable fine for DTC

s : Non-detectable line for DTC
WG {A> :ATmodels

WA

EM

G LG

FE
W/G EGR
I_Ll TEMPERATURE CL
[z] cE:(mgTEn FENSOR
% CONTROL 1 5
SOLENOID Ll__l
VALVE w B WIT
(G,
PU
AT
) O & {20} & = FA
PU . Msag
(D) .
(3] & RA
PU
BR

PU

W B
Ll Gl (ol =T

EGR EGRTS GND-A SENS §T
GND
BE

ECM (ECCS CONTROL MODULE) AT CONTROL UNIT
&
- ] 10
[T D T1T @ P
ElL
S
(R Branaaiens [o] B sk rRaskokikaspags| | Gh) A NE
| BEABNEEEEZRTF CHREETHEEREERE L \Lls/ av D3

110,

118

MEC026B
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TROUBLE DIAGNOSIS FOR DTC 32

U Vacuum hose connected-//.
to EGR v"alvel MEF436F

N PRECE

(&

—
j)% Improper connection

-
Split

Clogging

SEF109L

EGR Function (DTC: P0400) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

BEGRC SGL/V CIRCUIT M
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SQUND

EVERY 3 SECONDS?

[ nexT JTNO ][ YES |

MEF957D

BACTIVETESTE [

EGRC SOLNV ON

s g——

Orpm

= = = MONITOR
CMPS-RPM(REF)

ON IR OFF |

MEF298F|

h 4
- OK
CHECK VACUUM SOURCE TO EGR »| CHEGK COMPONENTS
VALVE. (EGR valve, and EGRC-
1} Start engine and warm it up suffi- BPT valve).
ciently. Refer to “"COMPONENTS
2) Race engine speed at about 2,000 - INSPECTION"'.
4,000 rprn. {See page EC-124))
3) Disconnect vacuum hose to EGR
valve. lNG
4) Make sure that vacuum exists.
Vacuum should exist. Replace malfunctioning
component{s).
NG
B| ,
CHECK VACUUM HOSE.
1) Check vacuum hose for clogging,
cracks and proper connection.
NG
y
NG

CHECK COMPONENT

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

2) Turn ignition switch "ON".

3) Perform “EGRC SOL/V
CIRCUIT” in "FUNCTION

<

(EGR & canister control solencid valve).

TEST" mode with CONSULT.
OR

=5 1) Reconnect ECM harness con-
=] nector and EGR & canister
control solenoid valve har-
ness connector.
2) Turn ignition switch ""ON",
3) Turn EGR & canister control
solenoid valve "'ON"" and
“OFF" in “ACTIVE TEST"
mode with CONSULT and
check operating sound.
OR

270

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

2) Warm up engine sufficiently.

3) Turn ignition switch "“OFF”
and wait for at least 3 sec-
onds.

4) Turn ignition switch "“ON".

5) Check operating sound of the
sclenoid valve when depress-
ing and fully releasing accel-
erator pedal.

YOK
®

EC-122

Y

Replace EGR & canister
control sclencid valve.




TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400) (Cont’d)

Gi)
CHECK COMPONENT NG | Replace EGR & canister
(EGR & canister control solenoid valve). | control solenoid valve. el
Refer to "COMPONENT INSPECTION". '
(See page EC-124.}
OK RAA
CHECK COMPONENT ' NG‘ Replace activated carbon
) , > - EM
(Activated carbon canister). canister. =
Refer to "COMPQONENT INSPECTION",
(See page EC-124)) )
LG
oK
L 4
CHECK VACUUM HOSE. NG | Rpepair it.

Check vacuurmn hose into activated car-
bon canister for clogging, cracks and
proper connection. FE

CK

¥

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

Trouble is not fixed. MT

r

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

Y

Check resistance of EGR temperature RA
sensor.
{See page EC-124))

[Le/p)
—



TROUBLE DIAGNOSIS FOR DTC 32

EGR valve

MEF137D

BATTERY

SEF322|

Activated
carbon canister

SEF1T1P

SEF830F

SEF083P

272

EGR Function (DTC: P0400) (Cont'd)
COMPONENTS INSPECTION

EGR valve

Apply vacuum to EGR vacuum port with a hand vacuum pump.

EGR valve spring should lift.
It NG, replace EGR valve.

EGR & canister control solenoid vaive
Check solencid valve, following the table as shown below:

Air passage Air passage
Conditions continuity continuity
between @ and between ® and ©

12V direct current sup-

ply between terminals Yes No
) and @
No supply No Yes

If NG, replace EGR & canister control solenoid valve.
Activated carbon canister
Gently blow air from @ .
No leakage should exist.

EGR temperature sensor
Check resistance change and resistance value at 100°C {212°F).
® Resislance should decrease In response 1o temperature
increase.
Resistance: 100°C (212°F)
85.3 1+ 8.53 kQ
If NG, replace EGR temperature sensor.

EGRC-BPT valve

1) Plug one of two ports of EGRC-BPT valve.

2) Vacuum from the other port and check for leakage while
applying a pressure above 0.981 kPa (100 mmH,0O, 3.94
inH,0) from under EGRC-BPT valve.

3) If a leakage is noted, replace the valve.

EC-124



TROUBLE DIAGNOSIS FOR DTC 33

Isclation
bearing

Holder

Louver

R TITTET, ff

/ﬁ/ﬁ}‘i “““““

Heater pad

Zirconia
tube
SEF408H

Output voltage V. [v]

'y

0 1
Rich ==—— Ideal ratic — Lean

Mixture ratio

Front Heated Oxygen Sensor (Front HO2S) (DTC:
P0130)

The front heated oxygen sensor is placed into the exhaust man-
ifold. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The front heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to 0V
in leaner conditions. The front 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 radical change from 1V to 0V.

SEF288D
Dlagr(r:(:)s;;cl;ll'orf)uble Malfunction is detected when ... (ﬂ?shs?grelz!zjsse)
33 ® An excessively high voltage from the sensor is entered to |e Harness or connectors
P0130 ECM. (The sensor circuit is open or
® The voltage from the sensor is constantly approx. 0.3V, shorted.)
e The maximum and minimum voltages from the sensaor are | e Front heated oxygen sensor
not reached to the specitied voltages. ® Fuel pressure
e |t takes more time for the sensor to respond between rich | e Injectors
and lean than the specified time. e Intake air leaks
= MONTOR % No FAL L] OVERALL FUNCTION CHECK
Instead of performing DTC DETECTING CONDITION, the follow-
CMPS*RPM(REF)  2137rpm ing method can be used for checking the front heated oxygen
MAS AIRFFL SE 1.96V sensor function. (The “NG’’ of the OVERALL FUNCTION CHECK
COOLANTEMP/S  84°C means the same as the DTC detection.)
FROZSENSOR 037V = 1) Start engine and warm it up sufficiently.
FR 02 MNTR LEAN £ 2) Select “MANU TRIG" and “HI SPEED” in “DATA
INJ PULSE 2.6msec MONITOR" mode with CONSULT, and select *‘FR 02
——1h SENSOR" and “FR 02 MNTR"".
RECORD I 3) Touch “RECORD’” on CONSULT screen with engine
SEF084R speed held at 2,000 rpm constant under no load.
4} Make sure of the following:

o “FRO2MNTR"” in “DATA MONITOR'' mode indicates
“RICH” and “LEAN” periodically more than 5 times
for 10 seconds.

# The maximum voltage of "FR 02 SENSOR" is over
0.6V at least one time.

¢ The minimum voltage of “'FR 02 SENSOR’' is below
0.35V at least one time. '

OR

EC-125
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TROUBLE DIAGNOSIS FOR DTC 33

Front Heated Oxygen Sensor (Front HO2S) (DTC.:
P0130) (Cont’d)

274

CONNECT
& I% 1) Start engine and warm it up sufficiently.
= 2‘\.1?.,,,4 2} Setvoltmeter probes between ECM terminal 46 {sen-
[[__Ecn__Jo COMNECTOR| 1_:*\ e sor signal) and 43 (engine ground).
4 “ - 1— 3) Make sure of the following with engine speed held at
8 2,000 rpm constant under no load.
@ — e Malfunction indicator lamp goes on and off periodi-
A = cally more than 5 times for 10 secends in Diagnostic
ﬂ q ] f@-H Test Mode I (FRONT HEATED OXYGEN SENSOR).
= ¢ ¢ The maximum voltage is over 0.6V at least one time.
SEF0E5P ¢ The minimum voltage is below 0.35V at least one
time.
BB
CMPS o
! <RPM =l
1751 (POS
(rpm} Maximum N
0913 2050  0.19 L A ] « Maximum voltage
09"11 2050  0.18 . M T I should be over 0.6V
0909 2050  0.18 oed4 © 0 L . L at least one time.
09"07 2037  0.18 2% t . .
gg..gg gggg 8122 @ PR oLl . * Minimum voltage
09°01 2012 0.43 g Y N 'l should be below 0.35V
' o v ~ e ‘JMinimum at least one time.
u_ .
[ GRAPH ~o SEF086P
EC-126



TROUBLE DIAGNOSIS FOR DTC 33

Front Heated Oxygen Sensor (Front HO2S) (DTC:
P0130) (Cont’'d)

IGNITION SWITCH - -
o ST EC-FRO2-01
| Refer to "EL-POWER". @U
10A .  Detectable line for DTC
wammw - Non-detectable line for DTC
W/G MA
ERM
LS
wWiG
wiG
FE
WiG cL
=1
ERLETe
SENSOR MT
1 2
ity L2 AT
Y w
i ¥
N N FA
1 R
N N
1§
i RA
1 B
N N
1k
® P BA
Y w
sl (6] I I l 8T
O2HF  O2SF B B Fi‘
| Lo
= =% B
(Eccs CONTROL MODULE)
(14,
EL
[0

104105
17]108108] [116f 111
16117

MEC027B
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TROUBLE DIAGNOSIS FOR DTC 33
Front Heated Oxygen Sensor (Front HO2S) (DTC:
P0130) (Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START

'
NG

CHECK INPUT SIGNAL CIRCUIT. »i Repair harness or con-

1) Turn ignition switch “OFF". nectors.

2) Disconnect front heated oxygen sen-
sor harness connector and ECM har-

SEFOBIP ness connector.

3) Check harness continuity between

SCORNECT ECM terminal @8 and terminal ().

DISCONNECT

@ e@ l% E@ Continuity should exist.

4) Check harness continuity between
T ] ECM terminal @ (or terminal @)

[ _Ecn_fof conneCToR]| and ground.

J Continuity should not exist.

sensor harness connectar \

o A e

0K

r

Loosen and retighten engine ground
SCrews.

SEF087P

= !

Clear the self-learning data ves Go to "TROUBLE DIAG-
1} Start engine and warm it up suffi- NOSIS FOR BTC 76",
ciently. {See page EC-157))

2) Select "SELF-LEARNING
CONT" in "ACTIVE TEST"
mode with CONSULT.

3) Clear the self-learning control
coefficient by touching

k4

“CLEAR".
4) Wait for at least 10 minutes at
/ ) idle speed.
AN ol v aeFosn Is the DTC P0170 detected? Is
it difficult to start engine?
E CR
B acTivetesT B O @ 2) Disconnect mass air fiow sen-
sor harness connector, and
SELF-LEARN 100% restart and run engine for at
CONTROL least 30 seconds at 2,000 rpm.
=====x== MONITOR =cm===== 3) Stop engine and reconnect
CMPS*RPM(REF) 812rpm mass air flow sensor harness
COOLAN TEMP/S 93°C connector.
FR 02 SENSOR 091V 4) Make sure diagnostic trouble
FR O2 MNTR 102% code No. 12 is displayed in
ﬁ| Diagnostic Test Mode 1I.
r CLEAR 5) Erase the diagnostic test
SEF166P mode |l (Self-diagnostic

resuits) memory. Make sure
E] diagnostic trouble code No. 55
’— is displayed in Diagnostic
Test Mode Ii.

3 8) Wait for at least 10 minutes at
2\\\"”;,4 idle speed.
~ - Is the DTC 76 detected? Is it
1:5 dhficult to start englne?

"6 ¢ No
®

Y

QISCOKNECT

A

Mass air flow sensor

MEF374D

276 EC-128




TROUBLE DIAGNOSIS FOR DTC 33

Front Heated Oxygen Sensor (Front HO2S) (DTC:

P0130) (Cont’d)
®

!

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

v 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.

il Trouble is not fixed.

Replace front heated oxygen sensor.

4

INSPECTION END

DISCONNECT

& ®

SEFS51P

COMPONENT INSPECTION

Front heated oxygen sensor heater

Check resistance between terminals @ and ©.
Resistance: 4.8 +1.5Q at 25°C (77°F)

Check continuity between terminals @ and ©®, & and ®.
Continuity should not exist.

If NG, replace heated oxygen sensor.

EC-129
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TROUBLE DIAGNOSIS FOR DTC 34

Terminal

PIEZO-ELEMENT

SEF598K

Knock Sensor (KS) (DTC: P0325)

The knock sensor is attached to the cylinder block. It senses
engine knocking using a piezoelectric element. A knocking
vibration from the cylinder block is sensed as vibrational pres-
sure. This pressure is converted into a voltage signal and sent
to the ECM.

* In case of knock sensor, the freeze frame data will not be stored in ECM.
The knock sensor does not have the two trip detection logic, and will not light up the MIL.

Diagnostic Check items
Trouble Code Malfunction is detected when ... R
(Possible cause}
No.
® Harness or connectors
34 ® An excessively low or high voltage from the knock (The knock sensor circuit is open or shorted.)
P0325 sensor is entered 1o ECM. P ’

e Knock sensor

278

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

§ "

Turn ignition switch “ON” and select "DATA
MONITOR’ mode with CONSULT.

2) Start engine and run it for at least 5 seconds at idle
speed.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.
2) Select "MODE 3" with GST.
OR
1) Start engine and run it for at least 5 seconds at idle
speed.
2} Turn ignition switch “"OFF", wait for at least 3 sec-

onds and then “"ON”.

3) Perform ‘‘Diagnostic Test Mode Il (Self-diagnostic
results)’’ with ECM.
EC-130



TROUBLE DIAGNOSIS FOR DTC 34

Knock Sensor (KS) (DTC: P0325) (Cont’d)

@l
mERE  Cetectable line for DTC
ECM (ECCS CONTROL MODULE) (F29 )
( i - ween © Non-detectable line for DTC M2

2
r
A
=

-9

3 g
é-E?_l-s
4

L s

oL
3L J
1 K T
4 B
1 1
1k AT
-
& — "
21
KNOCK B B B BA
SENSOR i
o J_
L L 1 B
8T
BF
HA
D @

101102]103] (1040 05]106
107108104 {11Q{111 }112
13| N4y115) 1641171118

MECO10B
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TROUBLE DIAGNOSIS FOR DTC 34

intake manifold collector
SAVY e /M

SEF244N

Under the vehicle view

MEF438F A

Knock Sensor (KS) (DTC: P0325) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

L.oosen and retighten engine ground

sScrews.
\d
CHECK INPUT SIGNAL GIRCUIT. NG | check the following.
1) Turn ignition switch “OFF", "] ® Harness connectors,
2) Disconnact ECM harness connector (),
and knock sensor harness connector. « Harness continuity
3) Check harness continuity between between ECM and
terminal (& and ECM terminal . knock sensor
Continuity should exist. If NG, repair harness or
connectors.
lOK
CHECK COMPONENT NG | Replace knock sensor.

(Knock sensor).
Refer to "COMPONENT INSPECTION.
{See page EC-132)

OK

A4

DISCONNELT

of connECToR]|
54

&

——— DISCONNECT
log)

SEF945N

DISCORNECT =
€ 2
15 @

= Lo —

SEFSVOK

280

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

L Troubte is not fixed.

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

and retest.

INSPECTION END

COMPONENT INSPECTION

Knock sensor

1. Disconnect knock sensor harness connector.

2. GCheck continuity between terminal and ground.

Continuity should exist.

e It is necessary to use an chmmeter which can measure
more than 10 M{Q.

CAUTION:
Discard any knock sensor which has been dropped or under-
gone shocks; use a new one.

EC-132



TROUBLE DIAGNOSIS FOR DTC 35

EGR Temperature Sensor (DTC: P1401)

The EGR temperature sensor detects temperature changes in
the EGR passage way. When the EGR valve opens, hot exhaust
gases flow, and the temperature in the passage way changes.
The EGR temperature sensor is a thermistor that modifies a Gl
voltage signal sent from the ECM. This maodified signal then
returns to the ECM as an input signal. As the temperature

Sensor element

Tightening nut

Connector

increases, EGR temperature sensor resistance decreases. WA
SEFs99K EM
. . . LG
Diagnostic Trou- Malunction is detected when Check items
ble Code No. {Possible cause)
i | it from the EGR
a) An excessively low YO ags from the EG e Harness or connectors EC
temperature senscr is entered to ECM, .
) i (The EGR temperature sensor circuit is shorted.)
even when engine coolant temperature is
low ¢ EGR temperature sensor =
35 ' FE}
PUADT | e |

b) An excessively high voitage from the EGR
temperature sensor is entered to ECM,
even when engine coolant temperature is

e Harness or connectors L
(The EGR temperature sensor circult is open.}
e EGR temperature sensor

high.
MT
AT
FA&
RA
Sl DIAGNOSTIC TROUBLE CODE DETECTING CONDITION BE
% MONITOR % NO FalL []
CMPSRPM (REF) orpm For the above malfunction a)
COOLAN TEMP/S  28°C 1) Turn ignition switch “"ON” and select "DATA §&T
MONITOR” mode with CONSULT.

2} Confirm that the engine coolant temperature is lower
than 50°C {122°F). (If necessary, wait until the engine BF
coolant temperature is the same as atmosphere tem-
perature.) .

,_ RECORD ' 3) Start engine and run it for at least 8 seconds at idie A
SEFB4aN speed. [Under the engine coolant temperature is
lower than 50°C (122°F)].
oR =
sY OPEN
FUEL SY& £2 UNUSED @ 1 Turnignition switch “ON" and select “"MODE 1" with
COOLANT TEMP FER GST. )
fgﬁgTééfljg Dng:\% 2) Confirn: that thoe engine coolant tem_pera?ure is Iovyer '
ENGINE SED. i than 50°C (122°F). (If necessary, wait until the engine
IGN AEV;Q%CE 226% coolant temperature is the same as atmosphere tem-
MAE 0.0grisec perature.)
HROTILE FQS 0% 3) Start engine and run it for at least 8 seconds at idie
8%%31;53%1 0.383;}! speed. [Under the engine coolant temperature is
0325 B1,82 0.000V lower than 50°C (122°F)].
SEFE50N 4) Select “MODE 3" with GST.
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TROUBLE DIAGNOSIS FOR DTC 35

[~ EcH [0 CONNEGTOR]

51

O

CONMECT

@ |

SEF951N

282

EGR Temperature Sensor (DTC: P1401)} (Cont'd)

@ Y

2)

3)

4)

OR
Turn ignition switch “ON" and confirm that voltage
between ECM terminal ) and ground more than
2.35V. (If necessary, wait until the engine coolant
temperature is the same as atmosphere fempera-
ture.)
Start engine and run it for at least 8 seconds at idle
speed. (Under the voltage between ECM terminal §1
and ground mare than 2.35V)
Turn ignition switch ""OFF”, wait for at least 3 sec-
onds and then “ON".
Perform “Diagnostic Test Mode |l (Self-diagnostic
results)’” with ECM.

For the above malfunction b)

® 2

Start engine and warm it up sufficiently.

Turn ignition switch “OFF", wait for at least 3 sec-

onds and then start engine again.

Select “DATA MONITOR"” mode with CONSULT.

Run the engine for at least 5 seconds at idle speed.
OR

@

Start engine and warm it up sufficiently.
Turn ignition switch “OFF", wait for at least 3 sec-
onds and then start engine again.
Run the engine for at least 5 seconds at idle speed.
Select "MODE 3" with GST.

OR

Start engine and warm it up sufficiently.

Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then start engine again.

Run the engine for at least 5 seconds at idle speed.
Turn ignition switch “OFF", wait for at least 3 sec-
onds and then “ON"".

5) Perform ‘‘Diagnostic Test Mode Il (Self-diagnostic
results}” with ECM.
EC-134



TROUBLE DIAGNOSIS FOR DTC 35

EGR Temperature Sensor (DTC: P1401) (Cont’'d)

EC-EGR/TS-01
@&l
ERERE : Detectable fine for DTG WA
e | NoOn-detectable line for DTC
{AD :ATmodels -
EM

EGR
TEMPERATURE
r@—l SENSOR

=
{

B

FE

4 -

O/ —— 5 B
CL
RAT
AT

w B B
[l [Eql [ =
EGRTS GND-A SENS FA
GND
ECM (ECCS CONTROL MODULE) B3,
AT CONTOROL UNIT
BR
8T
HA
< ] -~
=1 1E

EL

o)

IABAIEEREERE bR e P ok | BARapaR

BAHBICHEEZDZE @ L EE TR EDERTD Hs 1B

MECO1fB
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TROUBLE DIAGNOSIS FOR DTC 35

EGR temperature
sensor harness

EGR Temperature Sensor (DTC: P1401) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

{

connector | A\ MEF439F,
E DISCONNECT
NE5
(@] V]
B O
™)
[}
'
SEF952N
K DISEDNNE[Y
SEF953N
SEF830F

284

CHECK POWER SUPPLY. NG‘ Repair harness or con-
1) Disconnect EGR temperature sensor 7| nectors.
harness connector.
2) Turn ignition swifch “QN"".
3} Check voitage between terminal
and ground with CONSULT or tester.
VoHage: Approximately 5V
E TOK
CHECK GROUND CIRCUIT. NG| check the following.
1) Turn ignition switeh “OFF"’. "] @ Harness continuity
2) Check harness continuity between between ECM and EGR
terminal (&) and engine ground. temperature sensor
Continuity should exist. e Harness continuity
oK between A/T control unit
and EGR temperature
sensor
If NG, repair harness or
connector.
A
CHECK COMPONENT NGA Replace EGR temperature
(EGR temperature sensor). " | sensor.
Refer to "COMPONENT INSPECTION'.
(See page EC-136.)
OK
Y
Disconnect and reconnect harness con-
nectors in the circuit, and retest.
v Trouble is not fixed.
Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connector
and refest.
¥
INSPECTION END
COMPONENT INSPECTION
EGR temperature sensor
Check resistance change and resistance value at 100°C (212°F).
e Resistance should decrease in response to temperature
Increase.
Resistance: 100°C (212°F)
85.3 + 8.53 k)
If NG, reptace EGR temperature sensor.

EC-136



TROUBLE DIAGNOSIS FOR DTC 36

EGRC-BPT Valve Function (DTC: P0402)

Ignition ECM
switch Intake manifold al
Throttle --- | ;
chamber ~——~ o
: WA
* ) EGR & canister
control solenoid valve
' El
ECM
EGR valve LG
- EGR
o temperature
sensor
Exhaust pressure f Sl Y | A Intake
valve - N7 S — manifold
_____ Exhaust
————— manifold
SEF091P CL
SYSTEM DESCRIPTION W
The EGRC-BPT valve menitors exhaust pressure to activate the diaphragm, controlfing throttle body
vacuum applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to
positioning of the EGR valve or to engine operation. AT
ON-BOARD DIAGNOSIS LOGIC EA

if the excess EGR flow exists due to the EGRC-BPT valve malfunction, the engine roeughness will be
increased. If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGR _
& canister control solenoid valve. If the engine roughness is reduced at that time, the EGRC-BPT valve RA
malfunction is indicated.

Diagnostic Trouble . Check Items ER
Malf hen ... =i
Code No. alfunction is detected when (Passible Cause)
36 » The EGRC-BPT valve does not operate properly. ® EGRC-BPT valve
P0402 # Misconnected rubber tube ST
e Obstructed rubber tube

OVERALL FUNCTION CHECK
Instead of performing BTC DETECTING CONDITION, the following method can be used for checking the
EGRC-BPT valve function. (The “NG" of the OVERALL FUNCTION CHECK means the same as the DTC H&

detection.)
1) Disconnect the rubber tube to intake manifold, which comes from fuel pressure regulator.
2) Disconnect the rubber tube to EGRC-BPT valve, which comes from EGR & canister control solenoid

valve.
Connect the intake manifold and the EGRC-BPT valve with rubber tube installed 1 mm (0.04 in) dia. B
orifice. {The intake manifold vacuum will be directly applied to the EGRC-BPT valve.)

3) Start engine.

4) Check for the EGR valve lifting when racing at lower than 1,500 rpm under no load.
EGR valve should be closed and should not lift up.

5) Check the EGR valve lifting when racing up to 2,000 rpm through 4,000 rpm under no load.
EGR valve should lift up and down without sticking.

6) Check rubber tube between EGR & canister control solencid valve and throttle body for
misconnection, cracks or obstruction.

EC-137 85



TROUBLE DIAGNOSIS FOR DTC 36

EGRC-BPT Valve Function (DTC: P0402) (Cont’d)

4l l %
Pressure
regulator
/ / —~ ﬁ Check the
«a
h < m

1 mm (0.04 in) dia.—///_‘_\’_l

AUZ,

SEFD92P

COMPONENT INSPECTION

EGRC-BPT valve

1} Plug one of two ports of EGRC-BPT valve.

2) Vacuum from the other port and check leakage without
applying any pressure from under EGRC-BPT valve.
Leakage should exist.

X No pressure
SEF172P

286
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TROUBLE DIAGNOSIS FOR DTC 37

Closed Loop Control (DTC: P0130)

Diagnostic Check liem
Trouble Malfunction is detected when ... .
(Possible Cause)

Code No.
37 e The closed loop control function does not operate | The front heated oxygen sensor circuit is open or
P0130 even when vehicle is driving in the specified condi- | shorted.

tion. » Front heated oxygen sensor.
e Front heated oxygen sensor heater
OVERALL FUNCTION CHECK
¥ MONITOR  ¥¢ NO FALL D :

CMPS«RPM (REF)  2000rpm
FR 02 MNTR

RICH

[ RECORD

SEF556P

instead of performing the DTC Detecting Condition, the follow-
ing method can be used for checking the function of the closed
loop control. The “NG" of this check means the same as the
DTC detection.

® 2

3)

Start engine and warm it up sufficiently.

Select “FR 02 MNTR" in “DATA MONITOR” mode
with CONSULT.

Maintaining engine at 2,000 rpm under nc-load,
check to make sure that the monitor fluctuates
between “LEAN”’ and “RICH" more than & times dur-
ing 10 seconds.

OR

1)
2)

Start engine and warm it up sufficiently.

Make sure that malfunction indicator lamp goes on
and off pericdically more than 5 times for 10 seconds
while keeping at 2,000 rpm in Diagnostic Test Mode
I

DIAGNOSTIC PROCEDURE

Refer tc TROUBLE DIAGNOSIS FOR DTC 33. (See page EC-125.)
Refer to TROUBLE DIAGNGSIS FOR DTC 21. (See page EC-174.)

EC-139
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TROUBLE DIAGNOSIS FOR DTC 41

ECM.

Intake air temperature Sensor (DTC: P0110)
The intake air temperature sensor is built into the air cleaner,
detects intake air temperature and transmits a signa! to the

The temperature sensing unit empioys a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decrease in response to the temperature rise,
This sensor is not directly used to control the engine system. It
is used only for the on-board diagnosis.

SEF005P
Diagnostic
Trouble Code Malfunction is detected when ... Ch?CR Item
No. {Possible Cause)
a) An excessively low or high voltage from the sen-
sor is entered to ECM.
4 ¢ Harness or connectors
.......... e et |l o S e e o ehorted.)
PO110 b) Rationally incorrect voltage from the sensor is o Intake air temperature sensor
entered to ECM, compared with the voltage signal P ’
from engine coolant temperature senscr.
DIAGNOSTIC TROUBLE CODE DETECTING CONDITION
¥ MONITOR ¥ NO FAIL ]
COOLANTEMPS  80°C For the above malfunction a), b) '
1) Wait until engine coolant temperature is less than
3 90°C (194°F).
(1) Turn ignition switch "ON™.
(2) Select "DATA MONITOR mode with CONSULT.
(3) Check the engine coolant temperature.
(4) If the engine coolant temperature is not less than
RECORD I 90°C (194°F), turn ignition switch “OFF"” and cool
SEFD02P d‘?W'T Qngine_.
2) Turn ignition switch “ON".
3) Select "DATA MONITOR” mode with CONSULT.
OPEN )
EHEt g@ ﬂ UNUSED 4} Wait for at least 5 seconds.
CALC LOAD 0% oR
COOLANT TEMP 28°C
SHORLELH o @ 1) Wait until engine coolant temperature is less than
s 90°C (194°F).
}'gN ADVANCE 5.0 {1) Turn ignition switch “ON"'.
INTRKE AIR 0.0graaes (2) Select MODE 1 with GST.
RO L PO 0% (3) Check the engine coolant temperature.
025 B1,51 o.sagox {4) If the engine coolant temperature is not less than
O35 51 45 0.000% 90°C (194°F), turn ignition switch “OFF” and cool
SEF950N down engine.
2) Turn ignition switch “ON” and wait for at least 5
L ot (s seconds.
rECM o] connECTOR |l e s 3} Select MODE 3 with GST.
51 - OR
1) Wait until engine coolant temperature is less than
90°C (194°F).
@ (1) Turn ignition switch "ON’".
@ {2) Check voltage between ECM terminal 51 and
0 ground.
é\ﬁ cle Voltage: More than 1.2 (V)
= (3) If the voltage is not more than 1.2 {V), turn igni-
SEFG06P tion switch "OFF'"" and cool down engine.

288
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TROUBLE DIAGNOSIS FOR DTC 41

Intake air temperature Sensor (DTC: P0110)
(Cont’d)
2} Turn ignition switch “ON’’ wait for at least 5 seconds,
3) Turn ignition switch "OFF’, wait for at least 3 sec-
onds and then turn “ON"",
4) Perform diagnostic test mode Il (Self-diagnostic &j
results) with ECM.

WA

EM

LC




TROUBLE DIAGNOSIS FOR DTC 41

Intake air temperature Sensor (DTC: P0110)

(Cont'd)
EC-IATS-01

M : Detectable line for DTC
e : Non-datectable line for DTC

(7> AT models

INTAKE AIR
——-@-—— TEMPERATURE
SENSOR

S
&

- Fa
‘E—BB

O —

-

Ly B B
5] [ [l
SENS

TA GND-A
GND

AT CONTROLUNIT

ECM (ECCS CONTROL MODULE)

—
[3%]

B

290

MEC0248
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TROUBLE DIAGNOSIS FOR DTC 41

SEF00BP

- A& e

e

¥

SFEF034P

GID

DISCONNECT

s

A€ E

TS.

SEFC35P

Intake air temperature Sensor (DTC: P0110)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK COMPONENT

(Intake air temperature sensor).

Refer to ""COMPONENT INSPECTION".
(See page EC-144)

\d

OK

¥

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

v Trouble is not fixed.

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

Reconnect ECM harness connector and
refest.

h 4

INSPECTION END

EC-143

3
GHECK POWER SUPPLY. NG | check the following.
1) Turn ignition switch “"OFF”, "| » Harness continuity
2} Disconnect intake air temperature between ECM and
sensor harness connector. intake air temperature
3) Turn ignition switch “ON"". sensor
4) Check voltage between terminal (@) If NG, repair harness or
and ground. connectors.
Voltage:
Approximately 5V
OK
B v
CHECK GROUND CIRCUIT. NG | Check the following.
1) Turn ignition switch “OFF”, "1 @ Harness continuity
2} Check harness continuity between between ECM and
terminal (&) and engine ground. intake air temperature
Continuity should exist. senser

® Harness connectors

oK @,

e Harness continuity
between A/T control
unit and intake air tem-
perature sensar

If NG, repair harness or

caonneclors.

h 4
NG

Replace intake air tem-
perature sensor.

g
5=

EM

BE

A

EL

X
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TROUBLE DIAGNOSIS FOR DTC 41

SEFQO7P

292

Intake air temperature Sensor (DTC: P0110)
(Cont’d)
COMPONENT INSPECTION

Intake air temperature sensor
Check resistance as shown in the figure.

Intake air temperature )
‘G (°F) Resistance k(}
20 (68) 2.1-29
50 (122) 0.68 - 1.0
EC-144



TROUBLE DIAGNOSIS FOR DTC 43

For M/T model

Throttle Position Sensor (DTC: P0120)

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

Idie pesition of the throttle valve is determined by the ECM
receiving the signal from the throttle position sensor. This one
controls engine operation such as fuel cut. On the other hand,
“Wide open & Closed throttle position switch’’, which is built in

SEF0BIKA

the throttle position sensor unit, is not used for engine control.

For A/T model

Supply voltage: 5V

Closad =z (Applied between terminal
throttle © No. 4 and 8)
position g 6.0
01 switch o
Wide open 2‘ Output voltage between V—
} throttle z terminal No. 5 and 6 z/
o3 position £ 40
£ 024 switch §
< 2z
$=—08 ) Throttle c
< position &
08/ sensor 2 20 p
£
(]
(418
8
(5 ]%
\6 /5 0
2 9 45 90 135
=]

Throttle valve opening angle {deg)

SEF543NA

Di ti
‘agnosfic L Check Item
Trouble Malfunction is detected when ... .
{Possible Cause)
Code No.
43 ® An excessively low or high voltage from the sensor
PO120 is entered to ECM. » Harness or connectors
e Rationally incorrect voltage is entered to ECM (The sensor circuit is open or shorted.)

compared with the veltage signals from mass air » Throttle position sensor
flow sensor and camshaft position sensor.

EC-145

A

EM

LG

HA

EL

DX

293



TROUBLE DIAGNOSIS FOR DTC 43

Throttie Position Sensor (DTC: P0120) (Cont’d)
OVERALL FUNCTION CHECK

294

% MONTOR % nO FaL L] Instead of performing the DTC Detecting Condition, the follow-
T POS SEN o8y ing method can be used for checking the function of the throt-
tle position sensor. (The “NG’’ of this check means the same
as the DTC detection.)
© 1) Turn ignition switch "ON"".
2) Select "MANU TRIG” and “HI SPEED” in "DATA
MONITOR" mode with CONSULT.
3) Select "THRTL POS SEN" and "ABSOL TH/PO SEN"
[ RECORD | in "DATA MONITOR” mode with CONSULT.
) SEF024P 4) Press RECORD on CONSULT SCREEN at the same
time acceleraior pedal is depressed.
NG data OK data 5) Print out the recorded data and make sure the fol-
THATL POS SEN  00'00 THRTL PCS SEN  ©0700 lowings:
15:38 x0.tV  +03'54 1538 #0.1V 40354
GO 18 % ey 0 13 25 W5 (1) The voltage when accelerator pedal fuily
[,\‘ L\ released is approximately 0.35 - 0.65V.
R - (2) The voitage rise is linear in response to acceler-
"""""" ] ™ ’-] ator pedal depression.
{3) The voltage when accelerator pedal fully
ABSOL THP/S 00°00  ABSOL THeP/S 00*00 . .
15:38 % 0354 1538 % 40354 depressed is approximately 4V.
’D _2§ 5.0 75 10? bO & %0 7.5 100 OR
Y A @ 1) Turn ignition switch “ON",
:., T 2) Check the voltage between ECM terminal 23 and 43
Ny ] {(ground) and make sure the followings:
. (1) The voltage when accelerator pedal fully
THETL ABSOL THRTL ABSOL released is approximately 0.35 - 0.65V.
15:38 BN GEN’ 1538 Bon TGO (2) The voltage rise is linear in response to acceler-
V) (%) v %) ator pedal depression.
o 214 %08 DOd6 288 brd (3) The voltage when accelerator pedal fully
00'38 226 427 00"48 312 63.3 depressed is approximately 4V.
00’39 232 444 0049 324 6.1
00°41 226 427  00'S0 334 689
0042 220 413 0051 345 71.4
0043 258 504 0062 356 74.2
00"44 266 525  O0'53 368 77.0
00745 276 549  00'54 380 79.8
SEF021P
l 3
ECM [OICONNECTOR]
23 43 (ground}
@‘g O D O
SEFQ22F
EC-146



TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor (DTC: P0120) (Cont’d)

EC-TPS-01
@l
A
THROTTLE
POSITION
SENSOR =
| * l s - Datectable iine for DTC EM
L1_| L‘?_l w w— Mon-detectable line for DTC
FW- _W. .B ) AT models e
J I
' W
1 K
N K
1 K
N
1 | - FE
A —
118 i
T K cL
N K
1
i ! s
R N
N N
: ; AT
Ak
i |
K 2
o

]
]
J’b

AY W B .1 -
[ =) el I ] &3l BR
AVCC TVO1 GND-A o ! =

4 4 GND I

= = )

8T
ECM (ECCS CONTROL
MODULE) AT CONTROL UNIT (M74)

5

101

107]108
113114

MECO012B
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TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor (DTC: P0120) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTICN START

¥
NG

r

2) Disconnect throttle position sensor

harness connector.
3) Turn ignition switch “ON''.

CHECK POWER SUPPLY. »| Repair harness ot con-
/ & 1) Turn ignition switch “"OFF”’, neclors,
Throttle pasition
sensoyp /- ,(/’ff?& 4) Check voitage between terminal

0y
\

{A/T models), terminal (@ (M/T mod-
SEF(23P els) and ground with CONSULT or
i tester.
Voltage: Approximately 5V
] .

oo 24 E@ oK

OISCONNECT E v

CHECK GROUND CIRCUIT. NG Repair harness or con-
1) Turn ignition switch “"OFF". nectors.

Y

< 2} Loosen and retighten ground screw.
3} Check harness continuity between
terminal (® (A/T models), terminal

Y= {® (M/T models) and engine ground.
(an ‘u): Continulty should exist.
3 7

= OK
MEF758E v

NG
E CHECK INPUT SIGNAL CIRCUIT. Repair harness or con-
] D == Zo gl VSCINKECT 1) Disconnect ECM harness connector. nectors.

(dielf) | 48 EED 2) Check harness continuity between

¥

GCED o (A/T models), terminal ® (M/T mod-
els).
Continulty should exist.

lOK

Ts
[mscnuus:r ECM terminal @) and terminal &

ADJUST THROTTLE POSITION SEN-

SOR.
Perform BASIC INSPECTION.

= {See page EC-70.)
MEF7S8E

lOK

O]

= BISCONNECT ey DISCONNELT NG —
E@ =5 E@ CHECK COMPONENT Replace throttie position
H3. TS {Throttie pasition sensor). sensor. To adjust it, per-
= Refer to "COMPONENT INSPECTION'", form BASIC INSPECTION.
ECH CONNECTOR dieip (See page EC-149.) (See page EC-70.)

Y

23

e DISCONNEET
e@ 10K

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

i Trouble is not fixed.

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

Reconnect ECM harness connector and

retest.
|

INSPECTION END

SEF154P




TROUBLE DIAGNOSIS FOR DTC 43
Throttle Position Sensor (DTC: P0120) (Cont’d)

COMPONENT INSPECTION
“intake manifold 7 2N Jfoscomner V
Kw"ecmf/ I 15 Throttle position sensor
L\ / (5_@—9 1. Disconnect throttle position sensor harness connector.
::;Z?reh';:r?::? y \ 2. Make sure that resistance between terminals and @, &l
connector 0\ ! \ @Eb @ and (@ changes when opening throttle valve manually.
&
Accelerator pedal conditions Resistance k( MA,
@ Completely released ' Approximately 1
Partiai'ly released 1-10
SEF557P . EM
Completely depressed Approximately 10
If NG, replace throttle position sensor. T

EC-149 297



TROUBLE DIAGNOSIS FOR DTC 65 - 71

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - P0300)

ON-BOARD DIAGNOSIS LOGIC
If misfire occurs, the engine speed will be fluctuated. If the fluctuation is detected by crankshaft position

sensor (OBD), the misfire is diagnosed.
The misfire detection logic consists of the following two criteria.

Crankshaft position sensor {OBD) Engine speed ECM

b4

1. A CRITERION (One Trip Detection Logic):
When the misfire is detected which will damage the three way catalyst by overheating, the malfunc-
tion indicator lamp will start blinking even if the drive is the first trip. In this criterion, ECM monitors
the misfire for each 200 revolutions of the engine.
If the misfire frequency decreases to the level that will not damage the three way catalyst, the blink-
ing of the indicator lamp will turn to the lighting up.
{After the first trip detection, the indicator lamp will light up from the engine starting till the next trip
misfire detection which will damage the three way catalyst.}

2. B CRITERION (Two Trip Detection Logic): _
When a misfire which will not damage the three way catalyst (but will affect the emission deteriora-
tion) occurs in this criteria, the malfunction indicator lamp will light up based on the two trip detec-
tion logic. In this criterion, ECM monitors the misfire for each 1,000 revolutions of the engine.

i i I
Diagnostic Trouble Maifunction is detected when ... -ChPka tems
Code No. {Possible Cause)
. L ¢ Improper spark plug
65 (P0304) ® No. 4 cylinder misfires. » Insufficient compression
. # incorrect fuel pressure
66 (P0303) @ No. 3 cylinder misfires. ¢ EGR valve
e The injector circuit is open or
- s shorted.
67 (P0302) & No. 2 cylinder misfires, \
e Injectors
e Intake air leak
68 (P0301) ® No. 1 cylinder misfires. » The ignition secondary circuit is open
or shorted.
. . e e Lack of fuel
71 (P0O30D) e Multiple cylinders misfire. . .
» Magnetized flywheel {drive plate)

PIAGNOSTIC TROUBLE CODE DETECTING CONDITION (Overali)

1) Turn ignition switch “ON”, and select "DATA MONITOR” mode with CONSULT.
2} Start engine and warm it up sufficiently.
3) Turn ignition switch “"QFF” and wait for at least 3 seconds.
4) Start engine again and drive at 1,500 - 4,000 rpm for at least 10 minutes.
OR
@ 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF’" and wait for at least 3 seconds.
3) Start engine again and drive at 1,500 - 4,000 rpm for at least 10 minutes.
4) Select "MODE 3" with GST.

OR
voy 1) Start engine and warm it up sufficiently.
2} Turn ignition switch “OFF" and wait for at least 3 seconds.
3} Start engine again and drive at 1,500 - 4,000 rpm for at least 10 minutes.
4) Perform “Diagnostic Test Mode |1 (Self-diagnostic results)” with ECM.




TROUBLE DIAGNOSIS FOR DTC 65 - 71
No. 4 - 1 Cylinder Misfire, Multiple Cylinder
(A Misfire (DTC: P0304 - P0300) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START
Gl
Y
CHECK FOR INTAKE AIR LEAK. NG | piscover air leak location
Start engine and run it at idle speed. "1 and repair. MA
Listen for the sound of the intake air '
leak.
SECS47A J oK EM
NG . .
CHECK EXHAUST GAS CLOGGING. | Repair or replace it.
'E W ACTIVE TEST B D Stop engine and visually check exhaust " e
% % % POWER BALANCE % % :jibnet' three way catalyst and muffier for
= = = MONITOR = = = )
CMPS-RPM (REF)  82Brpm 0K
MAS AIR/FL SE 1.63V
IACV-AAC/H 26% Y
@L CHECK EGR FUNCTION. NG | Repair EGR system. -
Perform OVERALL FUNCTION CHECK o
! 2 “ 3 I 4 I TEST {malfunction b} for EGR Function.
I ” “_"" —l START (See page EC-117) oL
SEF564N OK
IE Injector harness El Y
connector {for No. 2 cylinder) L PERFO?MPN:WER'ggw;;lé;f:;bg' No > Go to - M
o = . Perform
o in "ACTIVE TEST" mode.
2. Is there any cylinder which ) AT
does not produce a momen-
tary engine speed drop?
: FA
When disconnecting each injector
harness connector one at a time,
Fle'!]mmire' to test is there any cylinder which does
" other injectors /" not produce a momentary engine [RA
s> SEFSB5N speed drop?
Yes
! AL
@l@ { j {« 6’ CHECK INJECTOR. No ["Gheck injector(s) and cir-
* Click Does eac!‘l injector make an operating " | cuit{s). (See page ST
c sound at idle? EC-197.)
Yen
Yes
D ' BF
= Suitable tool CHECK IGNITION SPARK. NG | GHECK COMPONENT
71 Gliek 1. Disconneet ignition wire from spark | (Ignition wires). HA
Cr, " plug. Refer to “"COMPONENT
serraoL| | 2- Connect a known good spark plug to INSPECTION".
the ignition wire. (See page EC-153.)
m 3. Place end of spark plug against a EL
N ) suitable ground and crank engine. OK ‘yNG
Ignition wire 4. Check for spark.
Replace. ”@X
OK
Check ignition coil, power
transistor and their cir-
Y cuits. {See page EC-107.)
- Spark plug
U {Go to @ on next page.)

SEF282G
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TROUBLE DIAGNOSIS FOR DTC 65 - 71

SEF1561

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - P0300) {(Cont’d)

®

T

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

NG

Y

SEF574N

COMPRESSION

PRESSURE

SEF308G

OK

'

Repair or replace spark
plug(s).

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EC-23))
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)

NG

Y

OK

\d

Check fuel pump and cir-
cuit.

CHECK COMPRESSION PRESSURE.
e Check compression pressure.
Standard:
kPa (kg/cm?, psi)/300 rpm
1,226 (12.5, 178)
Minimum:
kPa (kg/cm?®, psi)/300 rpm
1,030 {10.5, 149)
Difference between each cylinder:
kPa (kg/cm?, psi}/300 rpm
98 (1.0, 14)

NG

Y

OK

Y

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

300

CHECK IGNITION TIMING.
Perform BASIC INSPECTION.
(See page EC-70.)

NG

¥

oK
hd

Adjust ignition timing.

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW” in
“DATA MONITOR"” mode with
CONSULT.
2.5 - 5.0 gm/sec: al idling
7.1 - 12.5 gm/sec: at 2,500 rpm
OR

NG

b4

Check "mass air flow" in MODE
1 with GST.

2.5 - 5.0 gm/sec: at idling

7.1 - 12.5 gm/isec: at 2,500 rpm

@

'LOK

(Go to on next page.)

EC-152

Check connectors for
rusted terminals or leose
connections in the mass
air flow sensor circuit or
engine grounds.

(See page EC-84)

If NG, repair or replace it.




TROUBLE DIAGNOSIS FOR DTC 65 - 71

SEF174P

No. 4 - 1 Cylinder Misfire, Muitiple Cylinder

Misfire (DTC: P0304 - P0300) (Cont’d)

!

CHECK SYMPTOM MATRIX CHART. NG | Repair or replace.
Check items on the rough idle symptom "
in “Symptom Matrix Chart’'.
(See page EC-73.)
lOK
NG

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

Repair or replace.

oK

Y

Reconnect ECM harness connecior and
retest.

l Trouble is not fixed.

TRY A KNOWN GOOD ECM*.

Y

INSPECTION END

¥

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

COMPONENT INSPECTION

Ignition Wires

1. Inspect wires for cracks, damage, burned terminals and for

improper fit.

2. Measure the resistance of wires and check for intermittent

breaks.
Resistance:

13.6 - 18.4 kQ2/m {4.15 - 5.61 kQ/ft)

If the resistance exceeds the above specification, replace

the ignition wire with a new one.

EC-153

&

[P
EM
LG
FE
CL
T

AT
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TROUBLE DIAGNOSIS FOR DTC 72

ON-BOARD DIAGNOSIS LOGIC

Three Way Catalyst Function (DTC: P0420)

ECM (ECCS control module)

Front
heated
oxygen

sensor

Exhaust

gas

Rear

heated
oxygen
sensaor

Three
way
cata-
lyst

b4

ECM monitors the switching frequency ratio of
front and rear heated oxygen sensors.

A three way catalyst with high oxygen storage
capacity will indicate a low switching frequency
of rear heated oxygen sensor. As oxygen storage
capacity decreases, the rear heated oxygen sen-
sor switching frequency will increase,

When the frequency ratio of front and rear heated
oxygen sensors approaches a specified limit
value, the second stage diagnosis is applied.
The second stage diagnosis switches the mixture
ratio feedback control using front heated oxygen
sensor to rear heated oxygen sensor.

Then ECM measures the switching lag time
between front and rear heated oxygen sensors.
The longer lag time indicates the greater oxygen
storage capacity. If the lag time is within the
specified level, the three way catalyst malfunc-
fion is diagnosed.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
{Possible Cause)

72
P0420

¢ Three way catalyst does not operate properly. ¢ Three way catalyst
e Three way catalyst dces not have enough oxygen storage | e Front heated oxygen sensor
capacity.

e Rear heated oxygen sensor
e Injector leak

OVERALL FUNCTION CHECK

Instead of perferming DTC DETECTING CONDITION, the following method can be used for checking the
three way catalyst function. {The “NG" of the OVERALL FUNCTION CHECK means the same as the DTC

detection.)

% MONITOR

CMPS-RPM(REF)  2137mpm

AR 02 SENSOR 1.30V

¥r NO FAIL D

AR 02 MNTR m RICH

I RECORD

1)} Start engine and warm it up sufficiently.
2) Set "MANU TRIG" and ""HI SPEED", then select *'FR
02 SENSOR”, “RR 02 SENSOR”, "FR 02 MNTR",

MAS AIR/FL SE 1.96V “"RR 02 MNTR"” in “DATA MONITOR” mode with
COOLAN TEMP/S 84°C CONSULT.

FR O2 SENSOR 0.37V 3) Touch *RECORD"” on CONSULT screen with engine
FR O2 MNTH LEAN speed held at 2,000 rgm constant under no load.

4) Make sure that the switching frequency between
“RICH" and “LEAN" of “"RR 02 SENSOR" is very
less than that of “FR 02 SENSOR".

Switching frequency ratio =
SEF0A7P Rear heated oxygen sensor switching frequency

302

Front heated oxygen sensor switching frequency
This ratio should be less than 1/2.

If the ratio is greater than 0.5, the three way catalyst
is not cperating properly.

Note: If the “FR 02 MNTR™ does not indicate “"RICH" and
“LEAN’’ periodically more than 5 times for 10 sec-
onds at step 3, perform TROUBLE DIAGNOSIS
FOR DTC 33 {Front heated oxygen sensor) first.
{See page EC-125))

OR

EC-154



TROUBLE DIAGNOSIS FOR DTC 72

Three Way Catalyst Function (DTC: P0420)

- {Cont'd)
ﬁ C‘@ @; ) @ 1) Start engine and warm it up sufficiently.

= 2) Set voltmeters probes between ECM terminals 46

ECM  |O[CONNECTOR {front heated oxygen sensor signal) and 43 (engine
o 2 52 3 ground), and ECM terminals 52 (rear heated oxygen @]

2ariite A sensor signal) and 43 (engine ground).

15 )::5 3) Keep engine speed at 2,000 rpm constant under no WA
0= S load. A

A ° 4) Make sure that the voltage switching frequency (high

® € @ O C H & low) between ECM terminals 46 and 43 is very less
SeFogEP than that of ECM terminals 52 and 43. EM

Switching frequency ratio =
Rear heated oxygen sensor voltage swilching fre- e
guency

Front heated oxygen sensor voltage swilching fre-
quency
This ratio should be less than 1/2,
if the ratio is greater than 0.5, it means three way
catalyst does not operate properly.
Note: If the voltage at terminal 46 does not switch peri-
odically more than 5 times for 10 seconds at step el
3, perform TROUBLE DIAGNOSIS FOR DTC 33
(Front heated oxygen sensor) first. (See page
EC-125)) WIT

FE

AT

HA

EL



TROUBLE DIAGNOSIS FOR DTC 72

Three Way Catalyst Function (DTC: P0420)

(Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START
CHECK EXHAUST SYSTEM. NG= Repair or replace it.
Visually check exhaust tubes and muf-
tler for dent.
OK
A4
SEFQO9P NG -
CHECK EXHAUST AIR LEAK. »| Repair or replace.
E p— Start engine and run it at idie. Listen for
T (f = the sound of the exhaust air leak
Hs. Ejl t@ upstream three way catalyst.
[[_ecm_|o[conNECTOR] JOK
102,704, 107, 109, CHECK INTAKE AIR LEAK. NG ['Repair or replace.
Start engine and run it at idle. Listen for
the sound of the intake air leak down-
stream mass air flow sensor.
Tox
® o E Y G
= CHECK INJECTORS. »| Perform TROUBLE DIAG-
8EF175P] | 1) Refer to WIRING DIAGRAM for Injec- NOSIS FOR NON-DETECT-
tors. (Refer to EC-197.) ABLE ITEMS, "Injectors’".
2) Check voltage between ECM termi- {See page EC-197.)
nals (102), (108}, (G7), or and Repair harness or con-
ground with CONSULT or tester. nectors.
Battery voltage should exist.
¥ OK
Remove injector assembly.
(See page EC-24)
Keep fuel hose and all injectors con-
nected to injector gallery.
o ; - ., Drips L
1} Turn ignition switch “"OFF". »| Replace the injectors from
2) Disconnect camshaft position sensor which fuel is dripping.
harness connector.
3} Turn ignition switch "ON'".
Make sure fuel does not drip from
injector.
¢Does not drip.
Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connector
and retest.
INSPECTION END
EC-156

304



TROUBLE DIAGNOSIS FOR DTC 76

ON-BOARD DIAGNOSIS LOGIC

With Mixture Ratio Seif-Learning Control, the actual mixture ratio can be brought closely to the theoret-

Fuel Injection System Function (DTC: P0170)

ical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensor. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoreti-

cal ratios.

In case the amount of the compensation value is extremely large, the ECM judges the condition as the
fuel injection system malfunction and light up the MIL (2 trip detection logic).

ECM
. . (ECCS o
Front heated oxygen sensor Density of oxygen in exhaust gas control » Injectors
| contro
(Mixture ratio teedback signal) module)

Di tic Troubl

lagnostic froubie Malfunction is detected when ... Ch?Ck Items

Code No. {Possible Cause)
76 e Fuel injection system does not operate properly. e Intake air leak
PO170 & The amount of mixture ratio compensation is too large. » Front heated oxygen sensor
{The mixture ratio is too lean or too rich.) e Injectors

& Exhaust gas leak

# Incorrect fuel pressure
& Lack of fuel

o Mass air flow sensor

W ACTIVE TEST I

COOLAN TEMP/S B82eC

SELF-LEAN 100%
CONTROL R100%
= === MONITOR = = =

CMPS.-RPM{POS)  650rpm

02 SEN 016V

02 SEN-R 047V

A/F ALPHA 92%

A/F ALPHA-R 96%
CLEAR ﬂLTﬂ_]

SEF374N

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

(Overall)
1) Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF"” and wait for at least 3
seconds.

3) Turn ignition switch “ON’' and select “SELF-LEARN
CONTROL" in "ACTIVE TEST'' mode with CONSULT.

4) Clear the self-learning control coefficient by touching
“CLEAR".

5) Start engine again and wait for at least 10 minutes
at idle speed.
The DTC should be detected at this stage, if a mal-
function exists.

6) If itis difficult to start engine at step 5, the fuel injec-
tion system has a malfunction, teo.

OR
EC-157

Gl
)
EW

L

“nl
1)

)]
i

Wr

AT

BR

jm]
=1

il
il

HA

EL
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TROUBLE DIAGNOSIS FOR DTC 76

‘\lu,'4
\ ¢

Mass air flow sensor

~

-~

I

mISCONNECT

FE Y

5

\lil,'

6

MEF&740

306

Fuel injection System Function (DTC: P0170)

(Cont’d)
1)
2)

3)

9)

EC-

Start engine and warm it up sufficiently.

Turn ignition switch “OFF" and wait for at least 3
seconds. :
Disconnect mass air flow sensor harness connector.
Restart and run engine for at least 30 seconds at
2,000 rpm.

Stop engine and reconnect mass air flow sensor harv
ness connector.

Perform Diagnostic Test Mode Il {Self-diagnostic
results) with ECM. Make sure DTC 12 is detected.
Erase the DTG 12 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode |.

Perform Diagnostic Test Mede |l (Self-diagnostic
results) with ECM. Make sure DTC 55 is detected.
Start engine again and wa!t for at least 10 minutes
at idle speed.

The DTC 76 should be detected at this stage, if a
malfunction exists.

If it is difficult to start engine at step 8, the fuel injec-
tion system also has a malfunction.

158



TROUBLE DIAGNOSIS FOR DTC 76

Fuel Injection System Function (DTC: P0170)

(Cont’d)
EC-FUEL-01
T o
Riefer 1o “EL-POWER" | Refar to "EL-POWER". ol
' % 10A m— : Detoctable line for DTC
10A —— : Non-detectable line for DTC
[25] ¥ W4,
T W/G
wWB I
, EM
w/B
F3 @ |
WG L
wp O L@ ‘
T P
W/G
w/B
H®
)
w FE
I WiG
@ @ ® ] eL
I ' FRONT HEATED
| | ek
1 il 3] 1 o =5
INJEGTOR INJECTOR INJECTOR INJEGTOR
NO.1 ND.2 NO3 NO.4 Y W A
Fiof F102 & H AT
L i 163/ R 11
wW/B v/B liB L.iB i i EA
| | Ak
w/B Y/B LB ;) i
i B BA
........................... [ 8 ] .
s T NN - o
BA BRAW BRY R
I | | | B
BR BRW BR/Y BR Y W I I
(et Tl (Toe]) [Tee]! sl ] ST T
INJ#1 IN#2 INJ#3 INJ#4 O2HF  O25F .—l J_
= =
BE
ECM (ECGCS CONTROL MODULE)
H Refer 1o ast page (Foldout page). HA
- * @
HH&® e
W w W =
EL
Fibh® oo
GY B B B8 B DX

101f1c2ft08] ftofios

107108f1oe{ 110111
13ln4nsf [11el117

&
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TROUBLE DIAGNOSIS FOR DTC 76

Fuel injection System Function (DTC: P0170)

(Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START

A

NG

CHECK EXHAUST AIR LEAK. Repair or replace.

Start engine and run it at idle. Listen for
the sound of the exhaust air leak
upstream three way catalyst.

SEFCOoP
l OK

CHECK INTAKE AIR LEAK. NG

. | Repair or replace.

Start engine and run it at idle. Listen for
the sound of the intake air leak down-
stream mass air flow sensor.

oK
E Y
CHECK FRONT HEATED OXYGEN SEN- | NG | Repair harness or con-
7 SOR. | nectors.
Front heated oxygen

1) Turn ignition switch "OFF”.

2) Disconnect front heated oxygen sen-

SEF089P sor harness connector and ECM har-

ness connector.

ISCONNEST  oisgonnter 3) Check harness continuity between

G a3 &3} ECM terminal and terminal (&).

HS. IS Continuity should exist.

4) Check harness continuity between
ECM terminal @ (or terminal ()
and ground.

Continuity should not exis\.

OK

sensor harness connhector

T A N

Y

CHECK FUEL PRESSURE. NG | Gheck fuel pump and cir-
1) Release fuel pressure to zero. | cuit. (See page EC-202.)

SEF0a7P (Refer to page EC-23.}
2) install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?®, 34 psi)
A few seconds after Ignition swilch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

lOK

CHECK MASS AIR FLOW SENSOR. NG | check connectors for
Check "MASS AIR FLOW" in | rusted terminals or loose
"DATA MONITOR"™ mode with connections in the mass
CONSULT. air flow sensor circuit or
oR engine grounds.
@ Check “mass air flow”” in MODE (See page EC-94.)
1 with GST.

2.5 - 5.0 gm/sec: at idling
7.1 - 12.5 gmisec: at 2,500 rpm

,],OK
®

308 EC-160



TROUBLE DIAGNOSIS FOR DTC 76
Fuel injection System Function (DTC: P0170)

o COMRECT (Cont’d) ®
A€ CE
(_—A—‘_—‘
ECM O GONNECTOR NG
02 102 107109 CHECK INJECTORS. .| Perform TROUBLE DIAG-
—_— Check voltage between EGM terminals | NOSIS FOR NON-DETECT- | @]

(02, Gis), (107), or and ground ABLE ITEMS, "Injectors’.

with CONSULT or tester. (See page EC-197.)

Battery voliage should exist. Repair harness or con- WA
nectors. )
® C OK

¥
sEF175F| | Remove Injector assembly, EM

{See page EC-24.)

Keep fuel hose and all injectors con-

nected to injector gallery. LE

1) Turn ignition switch ""OFF"'. DripE Replace the injectors from

2) Discannect camshaft position sensor " | which fuel is dripping.

harnass connector.
3) Turn ignition switch 'ON"". FE
Make sure fuel does not drip from ;

injectar.

lDoes not drip.

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

l AT

INSPECTION END




TROUBLE DIAGNOSIS FOR DTC 77

Rear Heated Oxygen Sensor (Rear HO2S) (DTC:
Louver P0136)
e The rear heated oxygen sensor (Rear HO2S), downstream three
Sensor element (Titania) . .
L ead terminals way catalyst, monitors the oxygen level in the exhaust gas.
This sensor is made of ceramic titania, the electric resistance

The output voltage of the sensor, depending on its resistance,
is approximately 0 to 1.5V.
seal The rear heated oxygen sensor is not directly used to control

the engine system.
seFriebl |t is used only for the on-board diagnosis of three way catalyst.

e ...—;i\\\\\ . . . . .
E'ﬁ: of which drastically changes at the ideal air-fuel ratio.

Holder

ON-BOARD DIAGNOSIS LOGIC

The rear heated oxygen sensor has a much longer switching time between rich and lean, due to the
oxygen storage capacity of the up-stream three way catalyst. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors the sensor’s voltage value and the switching response during the vari-
ous driving condition such as fuel-cut.

Diagneslic Trouble Check Hems-
Malfunction is dete when ...
Code No. aiu s detected whe {Possible Cause)
77 e An excessively high voltage from the sensor is entered to | ® Harness or connectors
P0136 ECM. {The sensor circuit is open.)

# Rear heated oxygen sensor

¢ The maximum and minimum voltages from the sensor are | Harness or connectors

not reached to the specified voltages. (The sensor circuit is shorted.)
e |t takes more fime for the sensor to respond between rich | e Rear heated oxygen sensor
and lean than the specified time. e Fuel pressure
» Injectors

» Intake air leaks

310 EC-162



TROUBLE DIAGNOSIS FOR DTC 77

Rear Heated Oxygen Sensor (Rear HO2S) (DTC:
P0136) (Cont’d)

B ACTIVETEST
n [ OVERALL FUNCTION CHECK
FUEL INJEGTION 25% .
Instead of performing DTC DETECTING CONDITION, the follow-

—======= MONITOR ======== ing method can be used for checking the rear heated oxygen "

CMPS-RPM(REF) 725rpm sensor function. {The “NG" of the OVERALL FUNCTION CHECK &I

FR 02 SENSOR 0.94v ;

R o5 SENGan O means the same as'the DTC detec_tion.) N

FR 02 MNTR RICH 1) Start engine and warm it up sufficiently. _ MA

AR 02 MNTR RICH 2) Select “FUEL INJECTION” in “ACTIVE TEST" mode, A

=g
L

SEF103P

and select “RR 02 MNTR’' as the monitor item with
CURCEM OWNGd] CoNSULT, .
0 3) Check "RR 02 MNTR' at idle speed when adjusting =
A “FUEL INJECTION" to +25%.
=N “RR 02 MNTR” should be ‘“rich” when the “FUEL &
G} INJECTION” Is +25%. -
= “RR 02 MNTR” should be “lean’” when the “FUEL
’ L [O[CoNNECTOR]} INJECTION™ is —25%.
43 {\\\\[ll,/f OR
13 I'Es @ 1} Start engine and warm it up sufficiently.
& A 2) Set voltmeter probes between ECM terminals § F£
‘ © o C—fa—H (sensor signal) and 4 (engine ground).
3) Check the voltage when racing up to 6,000 rpm under
no load. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position.
The voltage should be above 0.6V at least one time. T
4) Check the voltage when racing up to 4,000 rom under
no load at least 10 times.
{(depress and release accelerator pedal as soon as AT
possible).
Or keep vehicle at idling for 10 minutes, then check
the voltage. A
The vollage should be below 0.55V at least one time.
Note: After starting the engine, the output voltage of the rear heated oxygen sensor indicales higher
voltage {approx. 5V at highest) than the normal operating range for about 7 seconds. This is due A
to checking for open circuits in rear heated oxygen sensor by on-board diagnosis. Therefore, if
you measure the voitage (at ECM terminal 52) during this diagnosis, the higher voltage will appear. 23
(CONSULT wilt also show the higher voltage, GST may show approx. 0V.} This is not a malfunc- ="
tion even though it is out of the normal range.

5T
. e
8 &
3 o
o0
- < T+ g_ e
o™ o -
wes o
ZTL B2 o 3
582 25 M i | The voltage should be above
z gﬁ B e - 0.6V at least one time. 4,
Lo i
= oy © } The voltage should be below
e E o i X -
5 8o €3 o _ 0.55V at least one time EL
SEF104P
s



TROUBLE DIAGNOSIS FOR DTC 77

-
(4]
pory

IGNITION SWITCH
ON or START

Rear Heated Oxygen Sensor (Rear HO2S) (DTC:

P0136) (Cont’d)

Refer to "EL-POWER".
10A

W/G

W/G

II 3 II
REAR HEATED
OXYGEN
SENSOR

o

A ———

55 [ i

®----

h

el

IR : Detectable line for DTC
= : Non-detectable line for DTG

EC-RR02-01

e -
e ———

312

Y
[fosll _[e2]
O2H+ O2SR 1§ ]
B B B
el | 1 L
ECM (ECCS CONTROL MODULE) |_1]+]1_| _’_ _’_
B — =
1
109
109
115
MEC028B

EC-164



TROUBLE DIAGNOSIS FOR DTC 77

DISCONNECT

A€

(= Jﬁ‘now«tecmﬂ]

!

@ GISCONNECT

SEF105P
oy DISCONNECT
o [Ed
. |

(&) V]

W7

f}

o)
SEF106P

Rear Heated Oxygen Sensor (Rear HO2S) (DTC:

P0136) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

— DISCONNECT
-] 1.t

108

&)

DISCONKEET

HS TS
[_EcH ﬁﬁmzcru&]

SEF107F

DISCONNECT

A€

[ "EcM__|o[coNNECTOR]
m

SEF176P

[ CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1} Turn ignition switch “OFF™. " | nectors.
2) Disconnect rear heated oxygen sen-
sor harness connector and ECM har-
ness conneclor.
3) Check harness continuity between
ECM terminal ® and terminal ().
Continuity should exist.
4} Check harness continuity between
ECM terminal 82 (or terminal &)
and ground.
Continuity should nol exist.
$OK
Locsen and retighten ground screws.
El ¥
CHECK POWER SUPPLY. NG [ Repair harness or con-
1) Disconnect rear heated oxygen sen- | nectors. Repiace 10A
sor harness connector. fuse.
2) Turn ignition switch "ON"'.
3) Check voltage between terminal (®©
and ground.
Voltage: Battery voltage
lOK
CHECK GROUND CIRCUIT. NG [ "Check the following.
1) Turn ignition switch “OFF". "| ® Harness connectors
2) Disconnect ECM harness connector. s
3) Check harness continuity between » Harness continuity
terminal and ECM terminal . between rear heated
Continuity should exist. oxygen sensor and ECM
If NG, repair harness or
OK connectors.
D)
GHECK GROUND CIRCUIT. NG [ Repair harness or con-
Check harness continuity between ECM | nectors.
terminal and ground.
Continuity should exist.
£0K
NG

CHECK COMPONENT

Y

(Rear heated oxygen sensor heater).
Refer to "COMPONENT INSPECTION".
(See page EC-166.)

4+ OK

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

¢ Trouble is not fixed.

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

and retest.

INSPECTION END

EC-165

Replace rear heated oxy-
gen sensor.

MIA

EM

LG

FE

CL

M
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TROUBLE DIAGNOSIS FOR DTC 77

SEF552P

314

Rear Heated Oxygen Sensor (Rear HO2S) (DTC:
P0136) (Cont'd)
COMPONENT INSPECTION

Rear healed oxygen sensor heater

Check resistance between terminals and @©.
Resistance: 6.7 £1.5Q at 25°C (77°F)

Check continuity between terminals @ and ©, and @ .
Continuity should exist.

It NG, replace heated oxygen sensor.

EC-166



TROUBLE DIAGNOSIS FOR DTC 82

Core

Crankshatft Posilion Sensor (CKPS) (OBD) (DTC:
P0335)

The crankshaft position sensor {(OBD) is located on the tran-
saxle housing facing the gear teeth (cogs) of the flywheel (drive

plate). It detects the fluctuation of the engine revolution. @l
The sensor consists of a permanent magnet, core and coil.
7 When engine is running, the gap between the sensor and the MA
/ Coil gear teeth (cogs) will periodically change. Permeability near
Permanent magnet
the sensor also changes.
Due to the permeability change, the magnetic flux near the core &
SEFo5eN| | . . . EM
is changed. Therefore, the voltage signal generated in the coil
is changed.
The ECM receives the voltage signal and detects the fluctuation ¢
of the engine revolution. '
This sensor is not directly used to control the engine system. It
is used only for the on-board diagnosis of misfire.
Diagnostic .
Trouble Code Malfunction is detected when ... Che.ck items e
No. {Possible cause)
. ) o Harness or connectors CL
82 * The proper pulse S.lgnal from the CrankShaﬂ,DOSI_ (The crankshaft position sensor (OBD) circuit is
0335 tlon‘sen.sor (O.BD) |s‘ not enterecli lto ECM. while the open )
engine is running with the specified engine speed. e Crankshaft position sensor (OBD) M
DIAGNOSTIC TROUBLE CODE DETECTING CONDITION AT
1) Turn ignition switch “ON” and select “DATA
o MONITOR" mode with CONSULT.
2) Start engine and run it for at least 15 seconds at idle FA
speed.
OR RA
@ 1) Start engine and run it for at least 15 seconds at idle
speed.
2} Select "MODE 3" with GST. BR
OR
1) Start engine and run it for at least 15 seconds at idle
speed. ST
2) Turn ignition switch “OFF’, wait for at least 3 sec¢-
onds and then "ON”.
3) Perform ‘‘Diagnostic Test Mode |l (Self-diagnostic BF
results)’” with ECM.
HA
EL
0¥

EC-167
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TROUBLE DIAGNOSIS FOR DTC 82
Crankshaft Position Sensor (CKPS) (OBD) (DTC:

P0335) (Cont’d)
EC-CKPS-01

. : Detectable line for DTC
o : NON-detectable line for DTC

@ : A/T madels

CRANKSHAFT
POSITION
SENSOR (0OBD)

—

O
é‘, Q- ey
] I_I

L]

B B B
RGC/S GND-A | SENS AT
.J GND CONTROL
L UNIT
> =
ECM (ECCS CONTROL MODULE)
—=H 1+
W GY
HS.

MEC0258

EC-168
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TROUBLE DIAGNOSIS FOR DTC 82

El
h

ensor (OBD}|
arness connector

1

™

SEF958N

DISCONNECT

A€

i

SEFYSON

Crankshaft Position Sensor (CKPS) (0OBD) (DTC:

P0335) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK POWER SUPPLY.

NG

1) Turn ignition switch "OFF".

2) Disconnect crankshaft position sen-
sor (OBD) harness connector,

3) Turn ignition switch “ON",

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

Repair harness or con-
nectors.

CHECK COMPONENT

¥

[Crankshaft position sensor (OBD)].
Refer to "COMPONENT INSPECTION"™.
{See page EC-170.)

OK

Y

Disconnect and reconnect harness con-
nectors in the c¢ircuit, and retest.

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-169

QK
B ,
CHECK GROUND CIRCUIT. NG | Check the following.
1) Turn ignition switch “OFF". | @ Harness continuity
2) Check harness continuity between between ECM and
terminal (&) and engine ground. crankshaft position
Continuily should exist. sensor {OBD)

OK ¢ Harness continuity
between A/T control
unit and crankshaft
positicn sensor (OBD)

If NG, repair harness or
connectors.
h A
NG

Replace crankshaft posi-
tion sensor (OBD).

)

R4

EM

LC

W
AT

EA
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TROUBLE DIAGNOSIS FOR DTC 82

SEF960N

SERAe)

SEF151P

318

Crankshaft Position Sensor (CKPS) (OBD) (DTC:
P0335) (Cont’'d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1. Disconnect crankshaft position sensor (OBD) harness con-
nector.

2. Loosen the fixing bolt of the sensor.

3. Remove the sensor.

4, Visually check the sensor for chipping.

5. Check resistance as shown in the figure.
Resistance: Approximately 1853 19Q at 20°C (68°F)

EC-170



TROUBLE DIAGNOSIS FOR DTC 84

AI/T Diagnosis Communication line (DTC: P1605)

The malfu

nction information related to A/T (Automatic Tran-

saxle) is transferred through the line (circuit) from A/T control
unit to ECM. Therefore, be sure to erase the malfunction infor-
mation such as DTC not only in A/T control unit but also ECM
after the A/T related repair.

Diagnostic
heck |
Trouble Malfunction is detected when ... © 'ec tem
{Possible Cause)
Code No.
84 e Harness or connectors
P1605 ® An incorrect signal from A/T control units is (The communication line circuit between ECM and

entered to ECM.

AJT controt unit is open or shorted.)
o Dead (Weak) battery

DIAGNOS
=
2
3)

TIC TROUBLE CODE DETECTING CONDITION

Turn ignition switch ““ON".
Select “DATA MONITOR'™ mode with CONSULT.
Wait for at least 40 seconds or start engine and wait
for at [east 40 seconds.

OR

& D

2)

3)

Turn ignition switch “ON"’.
Wait for at least 40 seconds or start engine and wait
for at least 40 seconds.
Select “MODE 3" with GST.
OR

oy 1)
2

Turn ignition switch "ON”".
Wait for at least 40 seconds or start engine and wait
for at least 40 seconds.

3) Turn ignition switch “OFF"”, wait for at least 3 sec-
onds and then turn “ON”’. ‘

4} Perform diagnostic test mode |l (self-diagnostic
results) with ECM.

EC-171

il

EM

T

AT

[HA,

EL
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TROUBLE DIAGNOSIS FOR DTC 84

A/T Diagnosis Communication line (DTC: P1605)

(Cont’d)
EC-ATDIAG-01
AT CONTROL UNIT
I : Detectable line for DTC
— : Non-detectable line for DTC
0OBD2

=

soelps

Lw
[al
ATCK

ECM {ECCS CONTROL MODULE) (F29)

[1o1]1ezA103f

105

108f109)

il

114]115

17|
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TROUBLE DIAGNOSIS FOR DTC 84
A/T Diagnosis Communication line (DTC: P1605)
(Cont’d)

INSPECTION START

Gl
¥
[ CHECK INPUT SIGNAL CIRCUIT. NG | check the following. ,
1) Turn ignition switch "OFF"". "] @ Harness connectors A
2) Disconnect ECM harness connector GIDR
and A/T control unit harness connec- ® Harness continuity EM
tor. between ECM and AT
D\ I ' 3) Check harness continuity between control unit
[L‘:‘: e} ECM terminal (9 and terminal @). If NG, repair harness or LG
Continuity should exist. connectors.
OK

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

FE

/7 \
!
f
A/T control unit/

harness connector
I T

Trouble is not fixed.
]

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

SEFQ14p

IlE’T SN CoNNEGTOR l‘ nector and retest. MT
13
=)
EcH CONNECTOR HS h J b@\\T
z DISCONMEET INSPECTION END

@ FA

SEF033P

BR

8T

EC-173 301



FOR DTC 91

TROUBLE DIAGNOSIS

Front Heated Oxygen Sensor Heater (DTC:

P0135)
SYSTEM DESCRIPTION
Engine speed
Camshaft position sensor ™ EcMm Front
(ECCS R heated
trol > oxygen
Amount of intake air f:;d;?e) sensor
Mass air flow sensor > heater
The ECM performs ON/OFF control of the front OPERATION
heated oxygen sensor heater corresponding to
; i Engine speed rpm Engine load Front heated oxygen
the engine speed and engine lcad. sensor heater
Above 3,200 — OFF
Heavy load OFF
Below 3,200 -
Middle or light load ON

Diagnostic Trou-

Maltunction is detected when ...

Check items

ble Code No. (Possible cause}
e The current amperage in the front heated oxygen
A e Harness or connectors
91 sensor heater circuit is out of the normal range. (The front heated oxygen sensor heater circuit is
PO135 (The improper voltage drop signal is entered to open or shorted.)

heater.)

ECM through the front heated oxygen sensor

e Front heated oxygen sensor heater

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

® °

2)

Turn ignition switch “ON' and select “DATA
MONITOR"” mode with CONSULT.

Start engine and run it for at least 35 seconds at idle
speed.

OR

@

Start engine and run it for at least 35 seconds at idle
speed.
Select "MODE 3" with GST.

OR

TI;‘O?S 1 )
2)

3)

Start engine and run it for at least 35 seconds in idle
condition.

Turn ignition switch “OFF’', wait for at least 3 sec-
onds and then "ON'".

Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.

EC-174
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TROUBLE DIAGNOSIS FOR DTC 91

Front Heated Oxygen Sensor Heater (DTC:
P0135) (Cont’d)

EC-FRO2/H-01

IGNITION SWITCH
OM or START
Refer to "EL-POWER". @”
10A
I : Detectable line for DTC WA,
WiG wamma - Non-deteciable line for DTC

EM

wiG LG

WG

FE
WIG
H_'.ﬂ_l CL
FRONT HEATED
B
GD) .
g
Y - AT
o
1 1
] -
1 |
] 1
I |
| .
t1®
Y W el
il [Gel
O2HF  O25F = & 8
o— o
ECM (ECCS CONTROL MODULE) BE
A
j 18 1 .
aBp)
el | W CW
DX

101|102f108 [104]105l106

rorrogfiog] {11of1ifn2

IIE RE GE R ECRLTE

MEC064B
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TROUBLE DIAGNOSIS FOR DTC 91

Front heated oxygen
sensor hamess

cohnec @

&

SEF938N
DISCONNECT
i 2 €
& @-]
SEF560J
o DISCONNECT . DISCONNECT
[ CONNECTOR]| C—_-

SEF938N

£
7
7l

SEF551F

324

Front Heated Oxygen Sensor Heater (DTC:

P0135) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START
L 4
CHECK POWER SUPPLY, NG | check the following.
1} Disconnect front heated oxygen sen- e Harness connectors
sor harness connector. (F1), .
2) Turn ignition switch “ON"". e 10A fuse
3) Check voltage between terminal (&) e Harness continuity
and ground. between front heated
Voltage: Battery voltage oxygen sensor and fuse
If NG, repair harness or
OK connectors.
e
CHECK GROUND CIRCUIT. NG_k Repair harness or con-
1) Turn ignition switch “QFF". " | nectors.
2) Disconnect ECM harness connector.
3) Check harness continuity between
termina! and ECM terminal (i15).
Contlinuity should exist.
OK
L
NG

CHECK COMPONENT

Y

(Front heated oxygen senscr heater),
Refer to ""COMPONENT INSPECTION".
(See page EC-176.)

OK

L 4

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

v Trouble is not fixed.

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

and retest.

INSPECTION END

COMPONENT INSPECTION

Front heated oxygen sensor heater

Replace front heated oxy-
gen sensor.

Check resistance between terminals @ and ©.
Resistance: 4.8 +1.50) at 25°C (77°F)
Check continuity between terminals ® and ®, @ and ®.

Continuity should not exist.
If NG, replace heated oxygen sensor.

EC-176




TROUBLE DIAGNOSIS FOR DTC 95

Core

m—

Crankshaft Position Sensor (CKPS) (OBD) (DTC:
P1336)

. The crankshaft position sensor (OBD) is located on the tran-

saxle housing facing the gear teeth (cogs) of the flywheel (drive
ptate). It detects the fluctuation of the engine revolution.

The sensor consists of a permanent magnet, core and coil.
When engine is running, the gap between the sensor and the

Leo : L e
/ Coil gear teeth (cogs) will periodically change. Permeability near
Permanent magnet
the sensor also changes.
Due to the permeability change, the magnetic flux near the core
SEFgsEN| . . .
is changed. Therefore, the voltage signal generated in the coil
is changed.
The ECM receives the voltage signal and detects the fluctuation
of the engine revolution. ‘
This sensor is not directly used to control the engine system.
It is used only for the on-board diagnosis of misfire.
Diagnostic .
Trouble Code Malfunction is detected when .... Che_Ck items
(Possible cause)
No.
- . ® Harness or connectors
s | honinping of (e Iywhee (arve plate) gear 00 | Grankshat posiion sensor (0BD)
g Y ’ e Flywheel (Drive plate}

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

1) Turn ignition switch “ON” and select “DATA
MONITOR” mode with CONSULT.
2) Start engine and run it for at least 4 minutes at idie

speed.
OR
@ 1) Start engine and run it for at least 4 minutes at idle
speed.
2) Select "MODE 3" with GST.
OR
1) Start engine and run it for at least 4 minutes at idle
speed.

2) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then ““ON’".

3} Perform ‘‘Diagnostic Test Mode |l (Self-diagnostic
results)’” with ECM.

EC-177

A
EM

LC

FE

MT

AT
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TROUBLE DIAGNOSIS FOR DTC 95
Crankshaft Position Sensor (CKPS) (OBD) (DTC:
P1336) (Cont’d)

EC-CKPS-01

S ; Detectable line for DTC
amammm : Non-detectable line for DTC

® AT medels

CRANKSHAFT
POSITION
SENSOR (0BD)

W B
ikt .
e - :
1 1
] i
i I
' ]
; 1
1
i ;
i
[ 8 B
e | 7
1
l |
I 1
1 )
1 1
] ]
1 1
1 1
I [ 1
i R ———
-bv:
CI)
W B I'—I B
] [zt B B B [E3l
RGC/S GND-A 1 J SENS AT
® GND CONTROL,
A UNIT
r =
ECM (ECCS CONTROL MODULE)
] .
TTT T @
IBAERIBEREEDE 4B B i)
5161718 [16(1 7 8l1920p1[22 @ CETIAEETETEE) S

108] 1091

13l 114|115

- MEC0258



TROUBLE DIAGNOSIS FOR DTC 95

Crankshaft Position Sensor (CKPS) (OBD) (DTC:
P1336) (Cont'd)

DIAGNOSTIC PROCEDURE

&
,_Q- INSPECTION START
3
1 @l
-_z/@ Crankshaft posmon
sensor (0BD)] hd NG
p—%, harness connector CHECK POWER SUPPLY. »| Repair harness or con- M
1) Turn ignition switch “OFF”. nectors.
3 1 N\ @ 2) Disconnect crankshaft position sen-
.~ Radiator SEFS57N sor (OBD) harness connector. EM
3) Turn ignition switch “ON'",
4) Check voltage between terminal (@
57 B g DiscownecT and ground with CONSULT or tester. e
b s E@ Voltage: Approximately 5V
OK

8 :

CHECK GROUND GIRCUIT. NG, | Check the following.
= 1) Turn ignition switch “QFF"", e Harness continuity FE
2} Check harness continuity between between ECM and .
terminal (& and engine ground. crankshaft position
1 Conlinuily should exlst. sensor (OBD)
g - e Marness continuity GL
SEF958N oK between A/T control
unit and crankshaft
[E position sensor {(OBD) MIT
57 E DISCONKELT If NG, repair harness or
(alb TS. E@ @ connectors.
v - AT
Loosen and retighien the fixing bolt of
the crankshaft position sensor (OBD).
Then retest. A
- o
! ; Trouble is not fixed.
D)
= CHECK COMPONENT NG.'._ Replace crankshaft posi- RA
SEF959N} | [Crankshaft position sensor (OBD)]. tion sensor (OBD).
Refer to "COMPONENT INSPECTION", )
{See page EC-180.) BR
OK
r
) 8T
Disconnect and reconnect harness con-
nectors in the circuit, and retest.
! Trouble is not fixed. BF

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

Trouble is not fixed. el
A A
Visually check flywheel (drive plate) -NG._._ Replace flywheel {drive
gear tooth {cog) for chipping. plate). 03
OK
y

INSPECTION END




TROUBLE DIAGNOSIS FOR DTC 95

SEF960N

1
.

L

SEF151P

328

Crankshaft Position Sensor (CKPS) (OBD) (DTC:
P1336) (Cont'd)

COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1. Disconnect crankshaft position sensor (OBD) harness con-
nector.

2. Loosen the fixing bolt of the sensor,

3. Remove the sensor.

4, Visually check the sensor for chipping.

5. Check resistance as shown in the figure.
Resistance: Approximately 185+ 19() at 20°C (68°F)

EC-180



TROUBLE DIAGNOSIS FOR DTC 98

Terminal Engine Coolant Temperature (ECT) Sensor
Sensor (DTC: P0125)
The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage sig-
. nal from the ECM. The modified signal returns to the ECM as Gl
the engine coolant temperature input. The sensor uses a ther-
e O mistor which is sensitive to the change in temperature. The A
/ electrical resistance of the thermistor decreases as tempera-
Gasket ture increases.
SEF504K EM
o0 < Reference data>
L LC
18— Engine coolant .
6 L Voltage Resistance
4 Acceptable temperature
g - °C (ﬂF) (V) (k.Q)
g 2 EC
548 ~10 (14) 44 9.
]
E 04} 20 (68) 35 2.5 EE
212 I . 50 (122) 22 0.8
'35 0 20 40 60 80 100
(8 @) €040 7)1 90 (194) 09 02 -
Temperature °C (°F)
SEFQi2P
Diagnostic T
L Check item
Trouble Malfunction is detected when ... A
(Possible Cause)
Code No. AT
98 e« Rationally incorrect voltage from the sensor is Harn or connactor
PO125 entered to ECM, even when some time has passed * . eSS \ © . ors N
. ) {High resistance in the circuit)
after starting the engine. : [
. o . e Engine coolant temperature sensor
& Engine coolant temperature is insufficient for
# Thermostat
closed loop fuel control.
RA
BR
8T
BF
HA,
EL
[

EC-181
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TROUBLE DIAGNOSIS FOR DTC 98

¥r MONITOR ¥ NO FAIL
COOLAN TEMF/S 30°C
| RECORD |
SEFOO2P
FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
CALC LOA 22%
COOLANT TEMP aoec
SHORT FT #1 0%
NG FT #1 2%
ENGINE SPD 100QRPM
VEHICLE SP| Okm/h
IGN ADVANCE 20.0°
INTAKE AIR 26°C
MAF 0.0gm/sec
DTS :
S e
028 B1,82 0.080V

SEFQ03P

cLoYk i ¢ /BNy

[ ecm Tol Goraieoron | %

&

[V]

)

(1 ® ©

SEFQ04P

330

Engine Coolant Temperature (ECT) Sensor
(DTC: P0125) (Cont’d)

OVERALL FUNCTION CHECK

Instead of performing the DTG Detecting Condition, the follow-

ing method can be used for checking the function of the engine

coolant temperature sensor. (However, the DTC detection can-

not be confirmed.)

Note: If both DTC 13 (P0115) and 98 {P0125) are displayed, firsl
perform TROUBLE DIAGNOSIS FOR DTC 13. (See EC-99.)

1) Turn ignition switch “ON".
2) Select "COOLANT TEMP/S” in “DATA MONITOR"
mode with CONSULT.
3} Start engine and run it at idle speed.

4) Check that the engine coclant temperature rises to
25°C (77°F) or more within 15 minutes. (Be careful not
to overheat engine.)
OR
Turn ignition switch “"ON".
Select “MODE 1" with GST.
Start engine and run it at idle speed.
Check that the engine coolant temperature rises to
25°C (77°F) or more. within 15 minutes. (Be careful
not to overheat engine.)
OR
(hay 1) Turn ignition switch “ON".
2) Probe voltage meter between ECM terminal §0 and
ground.
Start engine and run it at idle speed.
Check that voltage of engine coolant temperature
changes to less than 3.3 (V) within 15 minutes. (Be
careful not to overheat engine.)

L=

3)

EC-182



TROUBLE DIAGNOSIS FOR DTC 98

Engine Coolant Temperature (ECT) Sensor
(DTC: P0125) (Cont'd)

EC-ECTS-01
NI : Detectable line for DTC @”
— : Non-detectabie line for DTC
@ AT models
MA
ENGINE COOLANT
—@——- TEMPERATURE
SENSOR
EM
L2} Ly
LOR B e
| Meg FE
—
f Oﬂ_BB
cL
MY
AT
L/OR B B
5l [Eal ==
™ GND-A SENS AT =y
GND CONTROL
UNIT
W74
ECM (EGCS CONTROL MODULE) RA
ST
BF
HA&
T
W R E[L
JHEBAIBEHEEEDTL 1 m
BEABIEEEEZTZE Lads 1 - HsS. i[5k

101f102fi03
107108109 EIIIEEEEEEEI]‘E 10]
13f114fs1s 18| AT hidigig L9

MEC005B
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TROUBLE DIAGNOSIS FOR DTC 98

Engine Coolant Temperature (ECT) Sensor
(DTC: P0125) (Cont'd)

DIAGNOSTIC PROCEDURE

( NS
Engine cooclant
\temperature sensor

harness connector
) \}‘.‘A. \(' INSPECTION START
Y
A

CHECK POWER SUPPLY. NG | check the foltowing.

\, / 1) Turn ignition switch “OFF". ® Harness continuity

\ 2) Disconnect engine coolant tempera- between ECM and
4 NN SEFQ13P ture sensor harness connector. engine coolant temper-

3) Turn ignition switch "ON™. ature sensor
=7 B 4) Check voltage between terminal @ If NG, repair harness or
@E’ % Eé} and ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
oK
P = B r

. GHECK GROUND CIRCUIT. NG | Check the following.

(Li@ ‘I}ib 1} Turn ignition switch "“OFF". & Harness continuity

nl 1 2) Check harness continuity between between ECM and
) terminal (8 and engine ground. engine coolant temper-

MEFG88A Continuity should exist. ature sensor
E OISCONNECT e Harness continuity
22 OK between A/T control

'@ b 5. unit and engine coolant

temperature sensor
If NG, repair harness or

connectors.

h 4

t = CHECK COMPONENT NG Replace engine coolant
Ea) (Engine cooclant temperature sensor). temperature sensor.

b d

= Refer to “"COMPONENT INSPECTION"™.
MEF889A] | (See page EC-185.)

OK
) 4

CHECK THERMOSTAT OPERATION. NG | CHECK COMPONENT.
When the engine is cold [lower than (Thermaostat)
70°C (158°F)), grasp lower radiator hose Refer to LC section.
and confirm the engine cooclant does If NG, replace it.
not flow.

OK

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

Il 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.

Y
INSPECTION END

332 EC-184



TROUBLE DIAGNOSIS FOR DTC 98

Engine Coolant Temperature (ECT) Sensor

N (DTC: P0125) (Cont’d)
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure. @l
Temperature °G (°F) Resistance ki)
o o 20 (68) 21-29 A
50 (122) 0.68 - 1.0
SEF152P 90 (194) 0.236 - 0.260 EM
If NG, replace engine coolant temperature sensor. LE

FE

CL
(g
AT
FA
RA
BR
ST
BF
HA

EL
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TROUBLE DIAGNOSIS FOR DTC 103

Park/Neutral Position Switch (DTC: P0705)

When the gear position is fn “'P” (A/T models only) or “N",
park/neutral position is “ON”. ECM detecis the position
because the continuity of the line (the ““ON" signal) exists.

Diagnostic Check items
Trouble Code Malfunction is detected when ... )
(Possible cause)
No.
e Harness or connectors
e The signat of the park/neutral position switch is not| (The neutral position switch or inhibitor switch cir-
103 . ) . . o
PO705 changed in the process of engine starting and driv- cuit is open or shorted.)
ing. e Neutral position switch (M/T models}
@ I[nhibitor switch (A/T models}
OVERALL FUNCTION CHECK
W PARK/NEUT POSI SW CKT I Instead of performing the DTC DETECTING CONDITION, the
SHIFT fellowing method can be used for checking the function of the
/ park/neutral position switch. (However, the DTC detection can
out oF N/P -aanGE not be confirmed.)
THEN 1) Turn ignition switch “"ON’".
= 2) Perform “"PARK/NEUT POSI SW CKT"” in “FUNCTION
TOUCH START TEST” mode with CONSULT.
OR
r NEXT JI START J 2) Select “P/N POSI SW" in “DATA MONITOR” mode
SEF982N with CONSULT.
3) Check the “P/N POSI SW" signal in the following
% MONITOR % NO FaL [] conditions.
P/N POSI SW ON
Condition (Gear position} Known good signal
“N" and "P’' (A/T only) position ON
Except the above position OFF
OR
1} Turn ignition switch “ON”.
I RECORD SIEF%aN 2) Check voltage between ECM terminal € and body
ground in the following conditions.
I] Ech__ 1O CONNECTOR]] E Gj] Condition (Gear position) Voltage (V) (Known good data)
2
: (ié@ “N'" and “P" (A/T only) position Approx. D
) Except the above position Battery voltage
SES, 1
T sEFesen
EC-186
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TROUBLE DIAGNOSIS FOR DTC 103

Park/Neutral Position Switch (DTC: P0705)
{(Cont’d)

EC-PNP/SW-01

E : Detectable line for DTC @ﬂ
- Non-detectable line for DTC

NEUL S - MIT modsls

22 -
L[TI—I {A> : ATmodels ]

ECM (ECCS CONTROL MODULE)

INHIBITOR GCiL
SWITCH

[T

BRW
[l
NEUTRAL
oms P [0SO
« ‘i "
L

B

AT

FA

e
B
O
] RA
B
Ve
I
o
|
B
4

m
oy
G,

1c2]rc
108]100

14115

MEC023B
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TROUBLE DIAGNOSIS FOR DTC 103

Park/Neutral Position Switch (DTC: P0705)
(Cont’d)
DIAGNOSTIC PROCEDURE

M/T models

Neutral position switch

INSPECTION START

o[ l

,(r%uiran/posmon switch - CHECK GROUND CIRCUIT. NG | Check the following.
Zharness connector <" merozze| | 1) Disconnect neutral position switch | ® Harness connectors
harness connector. E1m),
2) Check harness continuity between e Harness continuity
G g VECOMNEST terminal (@ and body ground. between neutral posi-
@Ibn Eé) @ Continuity should exist. tion switch and body
Q
oK ground .
Iif NG, repair harness or
connectors.
B B
] CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1) Disconnect ECM harness connector. | ® Harness connectors
+ ?) Check harness continuity between (Fia),
MEF383A ECM terminal @ and terminal (). ® Harness continuity
Continuity should exist. between ECM and new-
IE DISCONNEGT v DSSCONNECT OK tral position switch
% Eé) E@ if NG, repair harness or
1S conneclors.
ECH CONNECTOR (albn &% hd
22 CHECK COMPONENT NG | Replace neutral position
(Neutral position switch). | switch.

Refer to MT section.

@ lOK

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

L

SEF965N

v Trouble is not fixed.

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

and retest.

INSPECTION END

236 EC-188



TROUBLE DIAGNOSIS FOR DTC 103

A/T models

/
ol A
% Inhibitor switch

i

harness connector

MEF431E

- DISCONNECT

od A€
SEF966N

DISCONNELT

)

DISCONNECT

A€

I

ECM__[o| CONNECTOR]|

@b

22

&

SEF967N

Park/Neutral Position Switch (DTC: P0705)

(Cont’d)

Inhibitor switch

INSPECTION START

Y

CHECK GROUND CIRCUIT. NG | Check the following.

1} Disconnect inhibitor switch harness "| @ Harness connectors
connector. ,

2) Check harness continuity between e Harness continuity
terminals (8 and body ground. between inhibitor switch
Continuity should exist. and body ground

If NG, repair harness or
OK
connectors.
D]

CHECK INPUT SIGNAL CIRCUIT. NG | check the following.

1) Disconnect ECM harness connector. " | » Harness connectors

2) Check harness continuity between (Fi2) (E213)

ECM terminal @ and terminal (@. e Harness continuity
Continuity should exlist. between ECM and inhib-
itor switch
oK Iif NG, repair harness or
connectors.
4
NG

CHECK COMPONENT

Y

{inhibitor switch).
Retfer to AT section.

OK
Y

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

Trouble is not fixed.

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

Y

INSPECTION END

EC-189

Replace inhibitor switch.

MA

EM

LE

FE

cL

W

AT

FA

ST

BF

337



TROUBLE DIAGNOSIS FOR DTC 105

To EGR valve
and carbon
To intake canister
air flow

1]

Vacuum
signal

SEF240P

EGR and Canister Control Solenoid Valve (DTC:
P1400)

The EGR and canister control solenoid valve responds to sig-
nals from the ECM. When the ECM sends an ON (ground)
signal, the coil in the solenoid valve is energized. A plunger will
then move to cut the vacuum signal (from the throttle body to
the EGR valve and canister purge valve).

When the ECM sends an OFF signal, the vacuum signal passes
through the solencid valve. The signal then reaches the EGR
valve and carbon canister.

Diagnostic Check items
Trouble Code Maifunction is detected when .... ]
{Possible cause)
No.
e Harness or connectors
105 ¢ The improper voltage signal is entered to ECM (The EGR & canister control solenoid valve circuit
P1400 through EGR & canister control solenoid valve. is open or shorted.)
® EGR & canister control solenoid valve

WEGRC SOL/V CIRCUITE
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

[NexT |l NO J{ YES |

MEF282D

B ACTIVETEST B D

egre soLv - ON

MONITOR =
CMPS.RPM (REF)

Orpm

OVERALL FUNCTION CHECK

Instead of performing the DTC DETECTING CONDITION, the
following method can be used for checking the function of the
EGR and canister control solencid valve. (However, the DTC
detection can not be confirmed.)
1) Turn ignition switch ““ON".
2) Perform “EGRC SOL/V CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.
OR
1) Turn ignition switch “ON"'.

2) Perform “EGRC SOLENOID VALVE” in “ACTIVE
TEST"” mode with CONSULT and check the operating
sound, according to ON/OFF switching.

OR
DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

@ 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF" and wait for at least 3
3)

seconds.
Turn ignition switch "ON’"" and lightly depress the
accelerator pedal for at least 5 seconds.
Select “MODE 3" with GST.
OR

4)

MEF353F

338

Start engine and warm it up sufficiently.

Turn ignition switch “OFF" and wait for at least 3
seconds.

Turn ignition switch “ON"" and lightly depress the
accelerator pedal for at least 5 seconds.

&

3)

4) Perform "Diagnostic Test Mode Il (Self-diagnostic
results)’”’ with ECM.
EC-190



TROUBLE DIAGNOSIS FOR DTC 105

EGR and Canister Control Solenoid Valve (DTC:
P1400) (Cont’d)

IGNITION SWITCH EC-EGRCN -01
ON or START
Refer to "EL-POWER". -
10A
WG WA
s : Detectable line for DTC
= ; Non-detectable line for DTC B
WG
ﬁiiﬂmﬂl
F
" 16
C F1d
FE
E214
WG
B9 (FiD) &l
wied[Z -"ﬁ\ 1}PU_PU L) LY
EGR & CAN NIT
COI:II“II'EHOL SOLENOID
AT
FA
PU RA
I3l
EGR
BR
ECM (ECCS CONTROL &7
MODULE)
BF
HA
< ] ig dﬁh T EL
IT & T
[5)4

iofio2f108] [104v05
io71oaf108] {110]1m

1E 0 EEREE O

MECO0088



TROUBLE DIAGNOSIS FOR DTC 105

Under the vehicle view -~

control solenold
valve harness

MEF435FA

EGR and Canister Control Solenoid Valve (DTC:

P1400) (Cont'd)

A o g SCoNNECT

U ]

-

" SEFe4rN

DISCONNECT

ECM || CONNECTOR]|

G

103

S OISCONNECT
B3

15

5 lbh @

SEFg48N

DIAGNOSTIC PROCEDURE
INSPECTION START
v
CHECK POWER SUPPLY. NG | Gheck the foltowing.
1) Disconnect EGR & canister control | @ Harness connectors
solenoid valve harness connector. GD}
2) Turn ignition switch "“"ON’', ¢ Harness connectors
3) Check voltage between terminal (&) (mey (Far)
and ground with CONSULT or tester. e 10A fuse
Voltage: Baltery voltage o Harness continuity
between EGR & canister
OK .
control solencid valve
and fuse
If NG, repair harness or
connectors.
B ¥
CHECK OUTPUT SIGNAL GIRCUIT. NG | Check the following.
1) Disconnect ECM harness connector. "] ® Harness connectors
2) Check harness continuity between (GO}
ECM terminal and terminal @. if NG, repair harness or
Continulty should exist. connectors.
lOK
NG

CHECK COMPONENT

{EGR & canister control solenoid valve).
Refer to "COMPONENT INSPECTION".
(See page EC-183.)

OK

A 4

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

340

4 Trouble is not fixed.

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

and retest.

INSPECTION END

EC-192

hd

Replace EGR & canister
control solenogid vailve.




TROUBLE DIAGNOSIS FOR DTC 105

EGR and Canister Control Solenoid Valve (DTC:

P1400) (Cont'd)
COMPONENT INSPECTION

EGR and canister control solenoid valve

8® — & Check air passage continuity. al
BATTERY N Air pe?ss?ge Air pe?ss_age ]
Condition continuity continuity RA

between @ and between @ and ©

12V direct current sup- =

Sers2a| ply between terminals Yes No M
M and @
No supply No Yes LG

If NG, replace sofenoid valve,

cL

M
AT

P4



TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (DTC: P0600)

These circuit lines are used to control the smooth shifting up
and down of A/T during the hard acceleration/deceleration.
Voltage signals are exchanged between ECM and A/T control
unit.

Diagnostic

Check ltern
Trouble Malfunction is detected when ... .
{Possible Cause)
Code No.
POG00 ¢ Harness or connectors

unit continuously.

# ECM receives incorrect voltage from A/T control

(The circuit between ECM and A/T control unit is
open or shorted.)

*: This DTC can be detected only by "DATA MONITCR (AUTO TRIG)'' with CONSULT.

i_EcM ol CONNECTOR |
24 29 30

F

)

SEF155P

342

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION
1) Turn ignition switch ““ON"".
2) Select “DATA MONITOR"” mode with CONSULT.
3) Start engine, and race more than 1,000 rpm once,
then wait for at least 40 seconds.
OVERALL FUNCTION CHECK

Instead of performing the DTC DETECTING CONDITION, the
following method can be used for checking the function of the
A/T control function. (The “NG" of this check means the same
as the DTC detection.)
1) Turn ignition switch “ON’".
2) Start engine.
3) Check voltage between
ECM terminal €9 and ground.
ECM terminal €8 and ground.
Voltage: Approximately 7V
4) Check voltage between
ECM terminal 8 and ground.
Voltage: Approximately 0V or 7V

EC-194



TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (DTC: P0600) (Cont’d)
EC-AT/C-01

N : Dotoctable line for DTC

an
w— : Non-detectabie line for DTC Gl
AT
CONTROL
UNIT Ma
WM74

DT1 DT3 DT2

Lie] 2] 1

12l IL2Y LITI—I EM

WiR w/B WL

LG

"""""" [ 8 |

@ H T
CL
+ MT
AT

W/R W/B W/l
e I e .
DT DT3 DT2 s
RA&

ECM (ECCS CONTROL MODULE)

8T
BF
75 !
st E: AL
W
EL
TT2]3]4] [e o123
AeEBICEREES
(DX
Torfozied [1oafios[to
T, e e B KT B 29 &
rigtafits) [refirfiig] = W HS

MECO13B

EC-195 343



TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (DTC: P0600) (Cont’d)

INSPECTION START

/7 N
}
/
A/T control unit/

harness connector
i ;

SEF014P

Y

o e

[Car cromt_[o] comnecion]]

[[__Ecr [ coMnECTOR]|

12 1190 —
Hs

24 29 v

DISLONKECT

@

@l
=

SEF156P

=

=

@ DISCONNECT
M €

‘ ECM lo CONNECTOR |

24,28, 30

[Q]

SEF157P

CHECK INPUT SIGNAL CIRCUIT.

1} Check harness continuity between
ECM terminal €9 and ground, ECM
terminal €9 and ground, ECM termi-
nal 0 and ground.

Continulty should not exlst.

Y

oK

Y

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

Y

INSPECTION END

EC-196

CHECK INPUT SIGNAL GIRCUIT. NG | Check the following.
1) Turn ignition switch "OFF"". | @ Harness connectors
2} Disconnect ECM harness connector (R,
and A/T control unit harness connec- @ Harness continuity
tor. between ECM and A/T
3) Check harness continuity between control unit
ECM terminal & and terminal %, If NG, repair harness or
ECM terminal @@ and terminal 1), connectors.
ECM terminal ) and terminal 3.
Continuity should exist.
OK
E Y
NG

Check the harness
between ECM and A/T
control unit.

If NG, repair harness.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
EC-INJECT-01
BATTERY
Gl
Refer to *EL-POWER".
104
[29] MA
W.B s : Detectable line for DTC
= : Non-detectable line for DTC EM
w/B
B
LG
wW/B D,
5
W/B
5
FE
1 1 1 | -
W w w w MT
el il 21 [l
INJECTOR INJECTOR INJECTOR INJECTCR
% NC.1 g NO.2 g NO.3 % NO.4 AT
Fioi €103
C L8 K] i
wiB /B ;) ;) FA
W/B Y8 uB LB
3 T T2 OIS 3 T Ay i
ER BR/W BR/Y BR
| I | | oR
BR ' BRW BR/Y BR
[T il izl il ST
iNJ#1 INJ#2 INJ#3 INJ&#4
BF
ECM (ECCS CONTROL MODULE}
Refer to last page (Feldout page). HA
B , (M)
. £ T2[312y EL
@ (D @ @ @ @
! W L1718/ GY B B B B
i3

102]103)
108]109
1144115

MEC015B

EC-197 345



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Nozzle

T! 1 11

SEFB96K

— — = MONITOR
CMPS-RPM(REF)
MAS AIR/FL SEN
IACV-AACH

B ACTIVE TEST B D

POWER BALANCE ***

— — —

737rpm
0.98v
41%

' [EAERER

RESET

Ll

|

MEF354F

Injector (Cont’d)
COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the
ECM supplies a ground to the injector circuit, the coil in the
injector is energized. The energized coil pulls the needle valve
back and allows fuel to flow through the injector into the intake
manifold. The amount of fuel injected depends upon the injec-
tion pulse duration. Pulse duration is the length of time the
injector remains open. The ECM controls the injection pulse

duration based on engine fuel needs.

INSPECTION START

Suitable too!

SEF73CL

Injector
harness
connector

MEF441F

v
CHECK OVERALL FUNCTION. OK‘ INSPECTION END
1) Start engine. "
2) Perform “"POWER BALANCE"
in "ACTIVE TEST"” mode with
CONSULT.
3) Make sure that each circuit
produces a momentary engine
speed drop.
OR
@ 2) Listen to each injector operat-
ing sound.
Clicking noise should be
heard.
NG
B Y
NG

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect injector harness connec-
tor.

3) Check voltage between terminal (&)
and ground with CONSLILT or tester.
Voltage: Battery voltage

=0

Galb

.
© o

@

MEF588B

346

OK

EC-198

Check the following.

e Harness connectors
(),

® Harness connectors
(mz2),

& Harness conneclors
GINCD)]

e 10A fuse

e Harness conlinuity
between injector and
battery

if NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT
V b W DISCONNECT
1€ HE

[

ECH ﬁuomscruﬂli G

=

JO2Z . 104 « 107 & 1091

® |

(al

SEF108P

injector (Cont’d)
®

l

CHECK QUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity between
terminat @ and ECM terminals (J02),
Continuity should exist.

NG

OK

L4

Check the following.

e Harness connectors
Ew,

# Harness continuity
between ECM and injec-
tor

i NG, repair harness or

connectors.

CHECK COMPONENT

(Injector).

Refer to “COMPONENT INSPECTION",
(See page EC-199.)

NG

JrOK

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

! Trouble is not fixed.

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

Y

INSPECTION END

&

DISCONNECT

SEF553P

COMPONENT INSPECTION

Injector

Replace injector.

MA

EM

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.

Resistance: 10 - 140}
H NG, replace injector.

EC-199

LG

FE

CL

T

FA

RA

ST

BF

HA
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal
EC-S/SIG-01

N : Detectable line for DTC
- — : Non-detectable line for DTC

IGNITION SWITCH
START

Refer to "EL-POWER".

10A

PU

m

STSW

ECM (ECCS CONTROL MODULE)

1024
108
14

MECT14B

EC-200



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

W START SIGNAL CKT IR

1. CLOSE THROTTLE, SHIFT
TO P OR N RANGE.

2. TOUCH START AND
START ENGINE
IMMEDIATELY.

[ next J[ START |

SEF1g1L
A
|i ¥ MONITOR ¥r NO FAIL D

START SIGNAL QOFF

CLSD TH/P SW ON

AIR COND SIG OFF

P/N POSI SW ON

| RECORD ]

SEF111P

: — = CONNECT
[ Een_ [qcouNEcron]J e

20

t
® o

Start Signal (Cont'd)

INSPECTION START

Y

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

OK

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

CONSULT.
iGN “ON" OFF
IGN "START" ON
OR
1) Turn ignition switch to
“"START".

2} Check voltage between ECM
terminal €& and ground.
Valtage:

Ignition switch “START"
~ Battery voltage
Except above
Approximately OV

NG

8] v

INSPECTION END

CHECK POWER SUPPLY.

NG

1) Turn ignition switch "OFF".
2) Disconnect harness connector (ME8),
=),
3) Turn ignition switch to ""START".
4) Check voltage between terminal
@ and ground.
Voltage:
Ignition switch ““START"’
Battery voltage
Except above
Approximately 0V

OK

Y

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

:
&), -
SEF109P
=]
L) [(TITTIE =T 11s]]
18. (T LI T
TISCONNECT
WS @A
() & i
= SEF110P

v Trouble is not fixed.

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

and retest.
I

INSPECTION END

EC-201

.| Check the following.
| @ Harness connector

# 10A fuse

@ Harness continuity
between and igni-
tion switch

If NG, repair harness or

cohnectors.

WA,

EM

IFE

€L

T

AT

BA

RA&

BlR

8T

BIF
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump
SYSTEM DESCRIPTION

Engine speed
Camshaft position sensor > ECM ——
(ECCS s cum
Start signal control fela:r)
Ignition switch »{ module)
The ECM activates the fuel pump for several sec- Condition . N
onds after the ignition switch is turned on to ° - pump operation
. ; . . p p
|mp°r0\_fe engine startability. If the E_C_M receives a Ignition switch is turned to ON. Operates for
180° signal from the camshaft positicn sensor, it 5 seconds.

knows that the engine is rotating, and causes the Engine running and cranking Operates.
pump to perform. If the 180° signal is not received
when the ignition switch is on, the engine stalls.
The ECM stops pump operation and prevents bat- Except as shown above Stops.
tery discharging, thereby improving safety. The
ECM does not directly drive the fuel pump. It con-
trols the ON/OFF fuel pump relay, which in turn
controls the fuel pump.

When engine is stopped Stops in 1 second.

COMPONENT DESCRIPTION
A turbine type design fuel pump is used and is situated in the
fuel tank.
Fuel pump
SEF023K
EC-202

350



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)
EC-F/PUMP-01

IGNITION SWITCH
ON or START
Refer to "EL-POWER". - Detectable line for DTC @l
15A —— : Non-detectable line for DTC

T - WA
BR

BIH D) EM
P Eo .
® e

B'IH BR
£ 4 .

&n |FUEL PUMP ¥
RELAY

¢ e |
Lt L i 51l

T 71 I']JTI_I FUEL

I ' sre — PUNP WY
il CONNECTOR.2
Bl o = AT
BIY B

L

F31 EA
BY

I RA
BIY
[l

-n
T
10
@
Ilka
©g
=]

8
—
St
ECM {ECCS CONTROL MODULE)
BF
Refer to last page (Foldout page).

10D A

Emm el
iy

101f1a4108 {1o4f105

1071108108 [110[111
113|114/ 115 1116]117]

MECC168

EC-203 351



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

V/

Plnch ~

Fuei flltel'

Fuel Pump (Cont’d)

INSPECTION START

l

@

SEF112P

15

MSCONNECT

€

@

T

SEF113P

Fuel pump 427
harness connector

MEF573A/

CHECK OVERALL FUNCTION. OK_ INSPECTION END
1) Turn ignition switch “ON™, "
2) Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be felt
on the fuel feed hose for 5 seconds
after ignition switch is turned “ON".
NG
E L 4
CHECK POWER SUPPLY. NG | Check the following.
1) Turn ignition switch “OFF". " | ® Harness connectors
2) Disconnect fuel pump relay. (ie),
3) Turn ignition switch “ON", e 15A fuse
4) Check voltage between terminals (1),  Harness continuity
(@ and ground with CONSULT or between fuse and fuel
tester. pump relay
Voltage: Battery voltage If NG, repair harness or
connectors.
OK
Y
CHECK GROUND GIRGUIT. NG | Gheck the following.
1) Turn ignition switch "OFF". "1 @ Harness connectors
2) Disconnect fuel pump harness con- s,
nector. e Joint connector-2
3) Check harness continuity between e Harness continuity
terminal @ and body ground, fermi- between fuel pump and
nal and terminal (8. body ground
Continuity should exist. ® Harness continuity
between fuel pump and
0K fuel pump relay
If NG, repair harness or
connectors.
D Y
NG

CHECK OUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

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

352

OK

EC-204

hd

Check the following.

® Harness connectors
G, (W)

e Harness connectors
(ms3),

o Harness continuity
between ECM and fuel
pump relay

if NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

&

S DISCONNECT

s

)

- DISCONNECT = DISCONRECT
Tk Tt
4 € 4 €
(————5
b

SEF114P

Fuel Pump (Cont’d)
®

l

CHECK COMPONENT

(Fuel pump relay).

1) Reconnect fuel pump relay,
fuel pump harness connector
and ECM harness connector.

2) Turn ignition switch ""ON"'.

3) Turn fuel pump relay "ON"'
and "OFF" in "ACTIVE TEST"
mode with CONSULT and
check operating sound.

OR

NG

Y

Refer to "COMPONENT
INSPECTION"".
_ (See page EC-206.)

®

iOK

Replace fuel pump relay.

CHECK COMPONENT

{Fuel pump).

Refer to “"COMPONENT INSPECTION".
(See page EC-206.)

NG

Replace fuel pump.

Y

D{SCONNECT
|‘{r-_ D\SCIJHHEI:T T
4 €

ECH Io[uunnscry}

oL

OK

Y

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

+ Trouble is not fixed.

Check ECM pin terminais for damage or
the connection of ECM harness connec-
tor. Reconnact ECM harness connector

and retest.

INSPECTION END

SEF116P
BACTVETESTR [ ]
FUEL PUMP RELAY ON
=== MONHOR = = =
CMPS«RPM(REF) Orpm

MEF309F

EC-205

=
b

EM

LG

BR

§T

353



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEFBSBK

354

Fuel Pump (Cont’d)
COMPONENT INSPECTION

Fuel pump relay
Check continuity between terminals @ and & .

Conditions Continuity
12V direct current supply
. Yes
between terminals (O and (@
No current supply No

If NG, replace relay.

Fuel pump

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals @ and @ .
Resistance: Approximately 0.7()
If NG, replace fuel pump.

EC-206



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control

SYSTEM DESCRIPTION

Vehicle speed sensor Vehicle speed

Engine coolant temperature sensor

Engine coolant temperature

ECM

h 4

Air conditioner switch

Air conditioner "“ON” signal

(ECCS

contrel
module)

Air conditioner triple-pressure switch

Afr conditioner pressure signal

[
™

b4

Cooling
fan
relay(s)

The ECM controls the cooling fan corresponding to the vehicie speed, engine coolant temperature, air
conditioner system pressure and air conditioner ON signal. The control system has 3-step control

[HIGH/LOW/OFF].

Operation
For Canada

Air conditioner switch s "OFF"”.
105 (221)
100 (212)

85 (203)

oc (DF)

-

////////////////

1 1
2 80

(12) (50}
Vehicle speed km/h (MPH)

Engine coolant temperature

] : Cooling fans do not oparate, : Cooling fans operate at

[y
§ 5
a2 <
B o
ao
E
%]
2
-
€
o
]
<
o
o
£
]
c
u

(12) (50)
Vehicle speed km/h {MPH)

Low” speed. [ : Cooling fans operate at “Migh” speed.

SEF226NA

For U.S.A.
@ i Air conditloner switch Is “OFF”.
p= -]
§ . ;
] $ 1520t
§ 100 (212)
E 95 (203) fai
Q -
[=]
Q
™ I N B
£ 20 80
5 (12) (50)

Vehicle speed km/h {MPH)

[]: Cooling tans do not operate. . Cooling fans operate at

oG (°F)

Engine cooiant temperature

QC (ﬂF)

Engine coolant temperaturs

(12) (50
Vehicle speed km/h (MPH)

12) (50
Vehicle speed km/h {MPH}

“Low" speed. : Cooling fans operate at “High™ speed.

Alr conditioner switch Is “ON", triple-pressure switch Is “OFF".

Alr conditloner switch and triple-pressure switch are “ON”.

A
EM
LG
FE
CL

MY

FA
RA

BR

(A

EL

SEF319NA

EC-207
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control (Cont'd)

IGNITION SWITCH m - -
ON or START BATTERY EC-COOL/F-01
) 75A
IEX| mmm: Detectable line for DTG
10A i Refer to "EL-POWER". —— ; Non-detectable line for DTC
’__I {M> :M/T models
WiG 304 30A (A AT models
] ]
L) |
T L
WG I B> W’B'b Next
M5 page
|| O A \N/B
W/G
=1 ® "
— rareN
tz]- WG O &> el
page
ZI:I-W/G-O— CA wle-b
JOINT {nlb |
CONNECTOR-4 \i
WG  BW WG BW R
COOLING [Z] l? 1 IE[ g COOLING
2oy [E | [E O] D[R
€D 9 ¢ &< BLAE> | o
| [ KR (103 [ [ e | ) page
BIL BRW L BR B D
| ' i
L . —
O = {P s | n F oss——
I* O R e I o ol e
BIL r BRW  BR BRW  BR
ey 1 DO Ea Bl FT |
D)
e i COOLING COOLING
Ma)l x|l FAN FAN
- I—?—' MOTOR-1 MOTOR-2
B L (GDRC . :
B/l L L3 Lad) § Ll |Lsd
[Gal (¥l R B b R B
RFRL RFRH *I I .J* I
N
ECM (ECCS CONTROL MODULE) ® @ ~=<1D=5 pae;;%
= - to'last page (Foldout page).
< > (159) E_E ZT3 1] 2Y (E20). o
9 v 1 111 ol 2 L Rl 7 iy
6|3
101[s0f1cd] [104f105]105 112[3] [4]
iorfroeiod] [rgfnfire] L2Lel7E19] [7g)
FEElCEEE LEEL 19)]
ERTEEE
MEGD208

356

EC-208



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control (Cont’d)

EC-COOL/F-02
i < wis ® L
Preceding @ v . Gl
page @-w;e—.—
<G wis I . | . 1A
- | I |
WG WB 8w WG Bw R WG WB R EM
Fz1 el 51 51 5T jsnlesilwal
COOLING L) .} COOLING ) L.} COOLING .y .}
S NN s NN ESN N 1e
& Had & roy | & ordd
1 7
@ WU § wu () o
" i | ¥ |
@-B/L —
Preceding
page 4 = @ = | e | o GL
I MT
BR  BRW B/R BR
ks les £1 0 .
BN : Detectabie line for DTC COOLING COOLING
= : Non-detectabie line for DTC B%Nron-z FA%NFOFI-I EA
@ ; AT models @
& O & O =
ralien T 5 s
* It
¢ L P
Prec%daigg @B O O O
l sr
re
|
B B
=+ = BF
ED ED
A
B
75 (). E&D. @ @ EL
2H' sr ER BR ? W
DX
101]102f103)
107]108]109
1314|115
MEC021B

EC-209

357



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MEF721EA

B COOLING FAN CIRCUIT
DOES
COGLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

(e J{ NO Jf YES

M

EF311F|

L]

B ACTIVE TEST B
cooUNG FAN OFF

MONITOR = = =

COOLAN TEMP/S 88°C

W
[(Hi HLclg"'wlﬁ

MEF313F

Cooling Fan Control (Cont’d)

M/T models

INSPECTION START

Y

=
=

[EHECK COOLING FAN LOW SPEED
OPERATION.
1) Disconnect cooling fan relay-2.

2) Turn ignition switch “ON"".
3) Perform "COOLING FAN
CIRCUIT” in "FUNCTION

TEST" mode with CONSULT.

OR

NG

~
]

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

®

SEC163BA

358

2) Start engine.

3) Set temperature lever at full
cold position,

4) Turn air conditioner switch
“ON".

5) Turn blower fan switch “ON".

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

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

l,OK
®

EC-210

Check cooling fan low

| speed control circuit.

(Go to [ PROCEBURE A )




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

: Cooling fan
/,}f “1 relay-1
ALY /¢

Cooling fém relay-3

1 —e

Cooling Fan Control (Cont’d)
®

@ i

CHECK COOLING FAN HIGH SPEED NG

OPERATION.

1) Turn ignition switch “OFF"'.

2) Reconnect cooling fan relay-2.

3) Disconnect cooling fan relay-1.

4) Turn ignition switch "“"ON".
5) Perform “COOLING FAN

CIRCUIT" in “FUNCTION
TEST” mode with CONSULT.

MEF721EA

OR
4) Turn ignition switch "“"ON"".
5} Perform “"COOLING FAN" in
“ACTIVE TEST" mode with
CONSULT.
OR

B COOLING FAN CIRCUIT
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[~vext JLNO [ YES |

MEF311F

4) Turn air conditioner switch and
blower fan switch "OFF".

5) Disconnect engine coolant
temperature sensor harness
connector.

6) Connect 1508 resistor to
engine coolant temperature
sensor harness connector.

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

lOK

INSPECTION END

MACTIVETESTE [ ]
cooLing Fan OFF

= = = MONITOR

COOLAN TEMP/S 88eC

| ly]
[ @II [Low | IEEE

MEF314F

5]

Cooling fan

7 150 0 resistor

BISCONNELT

Engine coolant
temperature sensor
0\ harness conhector

MEF813EA

EC-211

Check coaling fan high

"l speed control circuit.

(Go to [ PROCEDURE B71)

MA

EM

LG

FE

cL

M7

359



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

P

DISCONKECT

M€

D G

SEF177P

%
e

Cooling fan motor-1
harness connector

/4

Y

MEFT1SEA

/A

/1

DISCONNECT

SEF178P

Vs

DISCONNELT

{[_EcH Tt CONNECTOR]|

14

(&

Z5)
A€

D\SED%T
1]

-/

Cooling Fan Control (Cont’d)

PROCEDURE A

INSPECTION START

¥

CHECK POWER SUPPLY.

1) Turn ignition switch "“OFF"'.

?) Disconnect cooling fan relay-1.

3) Turn ignition switch “ON".

4) Check voltage between terminals (2,
(& and ground with CONSULT or

NG

.| Check the following.
" | ® Harness connectors

CHIGID
e 10A fuse
& 30A fusible links
e 75A fusible link

tester. e Joint connector-4
Voltage: Battery voltage # Harness continuity
between cooling fan
OK retay-1 and fuse
e« Harness continuity
between cooling fan
relay-1 and battery
If NG, repair harness or
connectors.
E] ¥
CHECK GROUND CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch “"OFF". "| nectors.
2) Disconnect cocling fan motor-1 har-
ness connector and cooling fan
motor-2 harness connector.
3) Check harness continuity between
terminal (3 and terminal @ , )
Continuity should exIst.
4) Check harness continuity between
terminals @ , (B and body ground.
Continuity should exist.
OK
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the foliowing.
1) Disconnect ECM harness connector. "| ® Harness connectors
2) Check harness continuity between En2), (u5)
ECM terminal @9 and terminal (). ® Harness connectors
Continulty should exist. (mag) (Far)
o Harness continuity
OK b .
etween cooling fan
relay-1 and ECM
If NG, repair harness or
connectors.
NG

CHECK COMPONENT

(Cooling fan relay-1).

Refer to “COMPONENT INSPECTION''.
(See page EC-220.)

SEF176P

360

1,0K
®

EC-212

¥

Aeplace cooling fan relay.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control (Cont’d)

®

'

CHECK COMPONENT

{Cooling fan motors).

Refer to “COMPONENT INSPECTION''.
(See page EC-220.)

NG

OK
Y

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

{ Trouble is not fixed.

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

and retest.

INSPECTION END

MEF721EA

PROCEDURE B

INSPECTION START

1

. | Replace coocling fan
" | motors.

WSCONNECT
&8
A€
_
1 —® O
Cocling fan
relay-2
——
| et e o
Cooling fan =
relay-3

SEF122F

CHECK POWER SUPPLY.

1) Turn ignition switch “OFF".

2) Disconnect cooling fan relay-2.

3) Turn ignition switch "'ON’".

4) Check vaoltage between cooling fan
retay-2 terminals (1), (8 and ground
with CONSULT or tester.

Voltage: Battery voltage

NG

oK

EC-213

.| Check the following.
" | @ Harness connectars

(W),

o 10A fuse

= 30A fusible link

e 75A fusible link

e Joint connactor-4

® Harness continuity
between cooling fan
relay-2 and fuse

o Harness continuity
between cooling fan
relay-2 and battery

If NG, repair harness or

conneclors.

MA

EM

LC

FEE

CL

T

AT

HA&

EL

361



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNELT

MEF737E

Cooling Fan Control (Cont’d)

®

l

. DISCONNECT

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF".

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

3} Check harness continuity
between terminal 3 and termi-
nals &, @.

Continuity should exist.

4) Check harness continuity
between terminal (§ and termi-
nals (®, @, terminal @ and
body ground.

Continuity should exisl.

NG

OK

ll Y

.| Repair harness or con-

nectors.

ECH |0ﬁ:uunscroﬂ

13

u
/—_+5 3 — DISCOMNECT
sl FTS €
N []
Q] @&
L S
SEF565P

|I_l DISCONNECT

= DSLONNECT .
e 4 &

l?.l

Fimm

&

SEF180P

362

CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1) Disconnect ECM harness connector. "1 @ Harness connectors
2) Check harnass continuity between €150, (W3)
ECM terminal 43 and terminal (3). « Harness conneclors
Continuity shoutd exist. (IDIGD)
e Harness continuity
oK between cooling fan
relay-2, 3 and ECM
If NG, repair harness or
conneclors.
CHECK COMPONENT NG_‘ Replace cooling fan
{Cooling fan relay-2). 7] relays.
Refer to *"COMPONENT INSPECTION".
(See page EC-220.}
OK
k 4
NG

CHECK COMPONENTS

(Cooling fan motors).

Refer to "COMPONENT INSPECTION™.
(See page EC-220.)

oK

y

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

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-214

h 4

Replace cooling fan
motors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Coaling fan
N relay-1
AV AR

- Cooling f;m relay-3

e

Cooling Fan Control (Cont'd)

AIT models

INSPECTION START

MEF721EA

L4

CHECK COOLING FAN LOW SPEED

NG

OPERATION.
1) Disconnect cooling fan relay-2 and
cooling fan relay-3.
2) Turn ignition switch "ON'",
=] 3) Perform "COOLING FAN
CIRCUIT" in "FUNCTION
TEST' mode with CONSULT.
OR

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

]

#l COOLING FAN CIRCUIT A
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS 7

[ next J[ NO |[ YES

MEF311F

2) Start engine.

3) Set ternperature lever at full
cold position.

4) Turn air conditioner switch
"ON".

5) Turn blower fan switch “ON",

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

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

B ACTIVE TEST i}

(]
cooung FaNn OFF

MONITOR =m = =

COOLAN TEMP/S g8ec

-
| Hl ] LOW]

MEF313F

Cooling fan
oy /_

SEC163BA

o8
®

EC-215

Check coaling fan low

| speed control circuit.

(Go to [PROCEDURET })

MA

EM

LC

FE

CL

T

FA

RA

BR

$T

BFF

A&

363



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooiinlg fan
g7 relay-1

78l QA

- Cooling fan relay-3

e

MEF721EA

J COOLING FAN CIRCUIT R
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[ next [ NO j[ YES

MEF311F

Cooling Fan Control (Cont’d)
®

l

CHECK COOLING FAN HIGH SPEED NG

OPERATION.
1) Turn ignition switch “OFF".
2} Reconnect cooling fan relay-2 and
cooling fan relay-3.
3) Disconnect cooling fan relay-1.
4) Turn ignition switch "ON",
5) Perform “COOLING FAN
CIRCUIT" in "FUNCTION
TEST" mode with CONSULT.
OR

4} Turn ignition switch "ON".
5) Perform “COOLING FAN" in
“ACTIVE TEST" mode with
CONSULT.
OR

4) Turn air conditioner switch and
blower fan switch “OFF".

8) Disconnect engine coolant
temperature sensor harness
connector.

8) Connect 15012 resistor to
engine coolant temperature
sensor harness connector.

7} Restart engine and make sure
that cooling fan operates at
higher speed than low speed.

®

OK

L4

INSPECTION END

BACTIVE 5STR [
coounc FaN OFF
= == — MONITOR = ==

COOLAN TEMP/S 88°C

%ﬁi LOW l

MEF314F

/— Cooling fan
7 150 {2 resistor

DISCOMNELT

Engine coolant
temperature sensor
@\ harness connector

MEFG13EA

364

EC-216

.| Check cooling fan high
"| speed conirol circuit.

{Go to { PROCEDURE D |)




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Cooling Fan Control (Cont’d)

e PROCEDURE C
5]3 T3
2 11] INSPECTION START
| Gl
@ C k 4
- CHECK POWER SUPPLY. NG 1 Check the following. MA
Cﬁ@] @ = 1) Turn ignition switch "“OFF". "1 @ Harness connectors
j 2} Disconnect.cooling fan relay-1. CDIED)
seriisp| | 3} Turn ignition switch "“ON". # 10A fuse EM
4} Check voltage between terminals (@, ® 30A {usible links
— @, & and ground with CONSULT or ® 75A fusible link
tester. ) e Joint connector-4 LE
Voltage: Ballery voltage e Harness continuity
between cooling fan
Radiator fan motor-1 oK relay-1 and fuse
harness connector e Harness continuity
A between cooling fan
relay-1 and battery EE
If NG, repair harness or
connectors.
T cL
CHECK GROUND CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch “"OFF". nectors.
‘ j 2) Disconnect cooling fan motor-1 har- NIT
Lo ness connector and cooling fan
——— motor-2 harness connector.
3) Check harness continuity AT

i

"r 64' / between terminal (I and termi-

% ’ - nal , terminal (& and terminal

\ IS :

Radiator fan /) Y G Continuity should exisl. F&

2oey )
motor-2’ l * ":—7"‘ / 4) Check harness continuity
harness connector ! 'f-' | between terminals @ , & and
body ground. : RA
// \R \ = MEF'f?‘IQE Continuity should exist.

OK
T D\SCGNNEEI JISCONNECT l BR
A e e o

6[3] “gary CHECK OUTPUT SIGNAL CIRCUIT. NG | check the following.
2 5, 1) Disconnect ECM harness connector. | ® Harness connectors ST
2) Check harness continuity between (En2),
ECM terminal 4@ and terminal (3. ® Harness connectors
Canlinuily should exist. (s, (731 BF
el OK ® Harness continuity

between cooling fan

relay-1 and ECM HA
. o If NG, repair harness or
MEF747EA connectors.
Y EL
(N ﬁb V l!ﬂ - T GHEGK COMPONENT - {NG | Replace cooling fan relay.
msc"m 2 Eﬁ} (Cooling fan relay-1). o
Refer to “COMPONENT INSPECTION". DX
Coollng fan
motor-1 Coollng fan {See page EC-220.)
motor-2 | J, OK
oo ®
MEF748EA

EC-217 365



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

—__ HISCONNECT

HE)

“ECH CONNECTOR

MSCONNECT

HE

14

(2]

&

Cooling Fan Control (Cont'd)
®

'

CHECK COMPONENT NG

(Cooling fan motors).
Refer to "COMPONENT INSPECTION".
(See page EC-220.)

oK
A

SEF121P

Cooling fan relay-3 ‘(<
/%MEFTZUEA

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

v Trouble is not fixed.

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

and retest.

Y

INSPECTION END

PROCEDURE D

INSPECTION START

P v

» Replace cooling fan
motors.

CHECK POWER SUPPLY. NG

1) Turn ignition switch "OFF”,

2) Disconnect cooling fan relay-2 and
cooling fan relay-3.

3) Turn ignition switch “ON"".

4) Check voltage between cooling fan
relay-3 terminals (1), (3 and ground,
and between cocling fan relay-2 ter-
minals @, ® and ground with CON-
SULT or tester.

Voltage: Batlery voltage

- HSCONNECT
Bl
A€ @

[V]

| -t
Cooling fan

relay-2
[6]3] —

715

1 e
Cooling fan
reiay-3

fan
S

SEF122P

366

OK

EC-218

.| Check the following.
| ® Harness connectors

(ms),

e 10A fuse

@ 30A fusible links

e 75A fusible link

e Harness continuity
between cooling fan
relay-2, 3 and fuse

e Harness continuity
between cooling fan
relay-2, 3 and battery

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT
i1
TS.

Cooling fan

{ﬁ% refay-2

&

S— N

DISCONNECT

Cooling
fan motor
-2 harness
connector

SEF123P

(R]

L)
Cooling fan
6 3/_ J
//// 7[5

relay-3
Ii; |

.

o

&

DISCONNECT

Cooling

'l

fan motor
-1 harness
connector

9]

SEF124P

= DISCONNELT
(=g
M €

|[__Ecn

. [
forcomecTor]|  l2L

12

(2]

DISCONNECT
i'

&

SEF125F

Cooling Fan Control (Cont’d)

®

l

CHECK GROUND CIRCUIT.

NG

1) Turn ignition switch “QFF"",

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

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

Continuity should exist.

= 4) Check harness continuity
between terminal (8 and termi-
nal &, terminal (® and terminal
(@), terminal (8 and body
ground.

Continuity should exist.

OK
¥

. | Repair harness or con-
| nectors.

CHECK OUTPUT SIGNAL CIRCUIT.

NG

1) Disconnect ECM harness connector.
2) Check harness continuity between
ECM terminal 4 and terminal .

Continuity should exist.

OK

. | Check the following.
" | ® Harness connectors

®02),

e Harness connectors
(me2) (F22)

o Harness continuity
between cooling fan
relay-2, 3 and ECM

If NG, repair harness or

connectors.

CHECK COMPONENT

NG

(Gooling fan relay-2, 3).
Refer to “COMPONENT INSPECTION".
(See page EC-220.)

OK
¥

. | Replace cootling fan
| relays.

WA

EM

LC

CL

M

AT

FA

RA

CHECK COMPONENTS

NG

(Cooling fan motors).
Refer to "“COMPONENT INSPECTION".
(See page EC-220.)

OK

Y

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

i Trouble is not fixed.

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

and retest.

INSPECTION END

EC-219

. | Replace cooling fan

motors.

BRR

ST

BF

HA

EL

367



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control (Cont’d)
COMPONENT INSPECTION

Cooling fan relays-1, -2 and -3 for A/T models
Check continuity between terminals @ and &, ® and @ .

Conditions Continuity

12V direct current supply between

. Yes
terminals O and (@
No current supply No
SEC202B
If NG, replace relay.

Cooling fan motors-1 and -2

:Qb; Cooling fan motor-1 1. Disconnect cooling fan motor harness connectors.

harness connector 2. Supply cooling fan motor terminals with battery voltage and

check operation.
Cooling fan motor-2

hamess connector Terminals
Speed

D DISCONNECT (e) (e)

TS, G@ Cooling fan Low ® ®
motor-1 High @ ® © @

SEFO15NB

Cooling fan Low ® ®
motor-2 High @, ® ®, @

Cooling fan motor should operate.
If NG, replace cocling fan motor.

368 EC-220



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch
EC-PST/SW-01

@l
ECM (ECCS CONTROL MODULE)
MA
EM
PWST
Z=]] LC
GIY
S : Detectable line for DTC E C
= : Non-detectable line for OTC
Y FE
[Em
POWER STEERING
6“ DIt PRESSURE CL
SWITCH
=&
H M
AT
FA
RA
o
B
=

%
ST
BF
HA
EL
@ F18
W
0%

104]108}
110111

116{117] [E mmﬂ:

MEC022B



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power steering
oll pressure switch

—

"SEFITIK|

B PW/ST SIGNAL CIRCUITH

HOLD STEERING WHEEL

IN A FULL

LOCKED rosimion

THEN
TOUCH START

[_NexT )| START

]

MEFG23E

Power Steering Oil Pressure Switch (Cont’d)
DESCRIPTION

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and
adjust for the increased load.

INSPECTION START

Y

CHECK OVERALL FUNCTION. OK INSPECTION END
1) Turn ignition switch ""ON"’,
2) Perform "PW/ST SIGNAL
CIRCUIT” in “FUNCTION
TEST" mode with CONSULT.
OR

Y

% MONITOR

PW/ST SIGNAL

71 NO FAIL

OFF

]

[

RECORD

I

SEF5911

1) Start engine.

2} Check ""PW/ST SIGNAL" in
"DATA MONITOR" mode with
CONSULT.

Steering Is neutral position: OFF

Steering is turned: ON

OR

ECM

CONNECTOR

25

‘
@ o

—

CORNECT

&

SEF126P

Power steering oil

— pressure switch

SEF127P)

@ 1) Start engine.
2) Check voltage between ECM
terminal € and ground.
Voltage:
When steering wheel Is
urned quickly.
Approximately 0V
Except above
Approximately 7 - 9V

370

J,NG
®

EC-222



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

&

DISCONNECT
&8

< (24

SEF217K
5 DISCONNECT s DISCOMNECT
HEe HE
ECH CONNECTOR @
25
@&
bt -y
SEF128P,

Power Steering Oil Pressure Switch {Cont’d)

®

@ l

CHECK GROUND CIRCUIT.

NG

¥

1) Turn ignition switch “OFF".

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

3) Check harness continuity between
terminal (B and engine ground.
Centinuity should exist.

OK

v

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT.

NG

b4

1) Disconnect ECM harness conneactor.

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

OK
¥

Repair harness or con-
nectors. :

CHECK COMPONENT

NG

Yy

(Power steering oil pressure swilch).
Refer to “Component Inspection’'.
(See page £EC-223.)

OK
k.

DISCONNECT

SEF344K

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

il Trouble is not fixed.

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

and retest.

4

INSPECTION END

COMPONENT INSPECTION
Power steering oil pressure sw

1. Disconnect power steering oil pressure switch harness

connector then start engine.

Replace power steering
oil pressure switch.

itch

2. Check continuity between terminalis and @.

Conditions Continuity
Steering wheel is being turned Yes
Steering wheel is not being turned No

If NG, replace power steering oil pressure switch.

EC-223

WA

EM

LG

FE

€L

MT

AT

371
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-Air Reguiator

EC-AIRREG-01

IGNITIDNS_SI_WITCH
ON or START R : Detectable line for OTC
I 158 Refer to"EL-POWER". s - Non-detectable line for DTC
1
BR |
|
BR
B @ ‘ '
5
E‘IH BA B8R
*— e Hew
|
B/R B/R
BR BR
1 =
&n |FUEL PUMP 4
ﬂ RELAY
é ol |(Ess
L2 ks BA B8R
o Bh ~ -
I | Ao
B’H'EE
BY JOINT '
(@) CONNEGTOR-2 LI_I
B B
BfY
=
(1)
s &)
BIY @
=1l
FPR
B B
= L
]G
ECM (ECCS CONTROL MODULE}
Refer to last.page (Foldout page).
ED .
5
! ERREN EE-E
w L SB

ajiediog [roafrosjros] _ {1]2]3]
1orrogfiog] [i10]111]172] Bmmﬂmﬂ m
n3jrang [nefnrfig g3 EEEEEE [19]

EC-224

MEC017B



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Heater
Bimetad

Terminal

SEF085K

m FUEL PUMP CIRCUIT m
PINCH FUEL FEED HQOSE
WITH FINGERS 1S THERE
ANY PRESSURE PULSATION
ON THE FUEL FEED HOSE?

OR

DOES THE FUEL PUMP
RELAY MAKE AN
QPERATING SOUND EVERY 3
SECONDS?

[ next L NO J[YES |

MEF5391B

IACV-Air Regulator (Cont'd)

DESCRIPTION

The idle air control vaive (IACV)-air regulator provides an air
by-pass when the engine is cold for a fast idfe during warm-up.
A bimetal, heater and rotary shutter are built into the [ACV-air
regulator. When the bimetal temperature is low, the air by-pass @]
port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close

the by-pass port. The air passage remains closed until the

engine stops and the bimetal temperature drops.

INSPECTION START

|

CHECK CONTROL FUNCTION.
1) Turn ignition switch “ON"".
2) Perform “FUEL PUMP
CIRCUIT" in "FUNCTION
TEST” mode with CONSULT.
OR

NG

BACTVETESTE [
FUEL pUMP RELAY ON
= = = MONITOR = = =
CMPS.RPM(REF) Orpm

MEF308F

2) Turn fuel pump relay “ON”
= and "OFF” in "ACTIVE TEST"
mode with CONSULT and
check operating sound.
OR

2} Pinch fuel feed hose with fin-
gers.
Fuel pressure puisation should
be felt on the fuel feed hose
for 5 seconds after ignition
swilch is turned “ON".

®

IACV-air regulator
harness connlector
A

MEF445F

A

lox
®

EC-225

. Check fuel pump control

| cirouit.

{See page EC-202)
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

OISCONNECT

o 48

'
clS

MEF356F

DISCONMECT

MEF357F

!
IACV-FICD
solenoid vaive

DISCONRECT —
oe!

el

-

IACV-alr regulator
)

SEF584N

374

IACV-Air Regulator (Cont’d)

®

a |

CHECK POWER SUPPLY. NG | Check the foliowing.
1) Turn ignition switch "OFF”, "| ® Harness connectors
2) Disconnect IACV-air regulator har- (ni2),
ness connector. o Harness connectors
3) Turn ignition switch “ON’". (),
4) Check voltage between terminal (@ » Joint connector-2
and ground with CONSULT or tester. @ Harness continuity
Battery voltage should exist for § sec- between |IACV-air regu-
ands after Ignition switch is turned lator and fuel pump
“ON". relay
OK If NG, repair harness or
connectors.
i
CHECK GROUND CIRCUIT. NG‘ Check the fellowing.
1) Turn ignition switch “OFF". e Harness continuity
2) Check harness continuity between between IACV-air regu-
terminal (8} and body ground. lator and body ground
Continuity should exist. If NG, repair harness or
OK connectors.
¥
NG | Replace IACV-air regula-

CHECK COMPONENT

{(IACV-air regulatar).

Refer to "“"Component Inspection”.
(See page EC-226.)

OK

Y

INSPECTION END

COMPONENT INSPECTION
IACV-air regulator

¥

tor.

Disconnect LACV-air regulator harness connector.

e Check |IACV-air regulator resistance.
Resistance:
Approximately 70 - 80Q)
e Check IACV-air regulator for clogging.

EC-226




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

EC-FICD-01
IGNITION SWITCH
ACC or ON
Refer ta "EL-POWER". , Gl
104 mm—  Detectabie line for DTG
% s ; NoN-detectable line for DTC
aw B
1
G’iw COMPRESSOR -
[ 8] B
= w G
@ K 1
I - .
aw LC
[Ceql
— CONNECTOR-4
* -
Led; |L_T|
3 7
GW GW FE
| | YiB
GW  GW
= S [l IACV-FICD cL
[2] T AC %VALVE
ﬂ RELAY ]
o 2 BT
g T
YiL VB 1 o
p—= '
| ¢ B
YL Y8
_l Eu e @ =
YIL wa -
lil E&D B BA
- F14
YL VY/B
P BR
YiL ®
51
AGRLY 0
B
—

|||- w

m
-
=]
g
W

ECM (ECCS CONTROL MODULE)

Refer to last page (Foldout page). H @\x
AT TTTT] 5 Han @ . &®
W aY L .
EL
[P
MECO018B 375
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

ldle adjusting
screw

IAGV-AAC
valve

IACV-FICD Solenoid Valve {Cont’d)

DESCRIPTION

at the preset value.

The idie air adjusting (1AA) 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

IACV-FICD
solenoid valve
MEF(23D
. ;ﬁ INSPECTION START
\\\\m‘l mp.u,/,
s\ A
__-:..‘:."" Df(ﬁH . ¥
s @-z CHECK OVERALL FUNCTION. OK | INSPECTION END
_‘:3{ o '- 1) Start engine and warm it up suffi- "
o mc .
1000 rimin ciently.
2) Check idle speed.
MEF&34E M/T: B0O 3-50 rpm
A/T: 800+ 50 rpm (In “N" position)
Intake manifold If NG, adjust idle speed.
[ collector 3) Turn air conditioner switch and
h blower fan switch "ON".
4) Recheck idle speed.
M/T: Approx. 850 rpm
A/T: Approx. 850 rpm (in “N” posi-
(ACV FICD solenmd tion)
valve harnessy ™ NG
connector \
Nl ‘
SEF129P Check if air conditioner compressor NG; Refer to HA section.
E functions normally. "
DISCONNECT @ !ﬁ 0\ OK
A€ <
15 B
- A 4
i) o7 @—H arc CHECK POWER SUPPLY. NG | Check the following.
1) Stop engine. "| @ Harness connectors
2) Disconnect |IACV-FICD solencid valve (830, (E215)
D O harness connector. e Harness connectors
3) Restart engine and let it idle. E),
= 4) Check voltage between terminal o Harness continuity
MEF635E and ground with CONSULT or tester. between |ACV-FICD
Voltage: Battery voltage solenoid valve and A/C
relay
OK
If NG, repair harness or
connectors.
®

376
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

% OISCONNECT

b

&

R

MEFB36E

IACV-FICD Solencid Valve (Cont’d)

®
CHECK GRQUND CIRCUIT. NG Check the following. @l
1) Stop engine. "| & Harness connectors
2) Check harness continuity between (E215), .
terminal (8 and body ground. @ Harness connectors A
Conlinuity should exist. E@o),
» Harness continuity
oK between [ACV-FICD EM
solenoid valve and
body ground L
If NG, repair harness or
conneclors.
¥
NG

CHECK COMPONENT

{IACV-FICD solenoid valve).

Refer to ""Compeonent Inspection™.
{See page EC-230.)

Y

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. Then retest.

L 4

INSPECTICN END

EC-229

Replace [ACV-FICD sole-
noid valve.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont’d)
COMPONENT INSPECTION

IACV-FICD solenoid valve

Disconnect IACV-FICD solenoid valve harness connecior.
# Check for clicking sound when applying 12V direct current
to terminals.

SEF583N

o Check plunger for seizing or sticking.

tsher e Check for broken spring.
iSpr'mg

Plunger

SEF087K

378
EC-230
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

EC-MIL-01

IGNITION SWITCH
ON or START BATTERY
. | | Refer to "EL-POWER".
Refer to *EL-POWER".
10A
104 . : Detectable line for DTC E
.
m— : NoON-detectable line for DTC G"Y
.
1 |
{ &
21 He
M DATALINK Y
CONNECTOR
COMBINATION FOR CONSULT
(MALFUNGTION ] 2 3 5 (GD)
| INDIGATOR LAMF) L|_| L|_| Lr.|
E27]) YB YR YW B L}
Y
1
DATA LINK
CONNECTOR
FOR GST
Lo 2] 3]
OR B B8
M Y8 YR YW B L
A r_LI
7 lPesrmmmmemcmaaaan - - -
-3 G |
Y/B Y/R YW B
(GD)
I m]
4 @7
I L
Y YB YR YW OR |
el lo+]l_IfesTl Ies] ITsa]l 1§ 3 s 3
LED-R SCIRX SCITX SCICL KLINE .J J_ J_ l
= = L %
_
ECM (ECCS CONTROL MODULE)
F“""“"""""""""'""'""": D4
I ..
ot 1 @D | He e ( ol-H | @ | [ @
ay 1 1 W
1 B B J
EE|
1o71ogtiog] H1ol11]112
13j114fns [ngnzig
MEC031B
3
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR
Fuel pressure at idling
kPa (kg/cm?, psi)

Vacuum hose is connected

Approximately
235 (2.4, 34)

Vacuum hose is disconnected

Approximately
294 (3.0, 43}

Inspection and Adjustment

EGR TEMPERATURE SENSOR

Idle speed*t pm
No-load*2 Resistance 8
o - 5.3+8.53
{in “N" position) 80050 [at 100°C (212°F)] kG2
Air conditioner: ON 850 or more

(in “N" position)

Ignition timing

15°4-2° BTDC

Throitle position sensor idle
position v

0.35-0.65

*1: Feedback controlled and needs no adjustments

*2. Under the following conditions:
® Air conditioner switch: OFF

¢ Electric load: OFF (Lights, heater, fan & rear defogger)

IGNITION COIL

Primary voltage v

12

FRONT HEATED OXYGEN SENSOR HEATER

Resistance [at 25°C (77°F)] Q

483+1.5

FUEL PUMP

Resistance Q

Approximately 0.7

IACV-AAC VALVE

Primary resistance
[at 20°C {68°F)] Q

Approximately 1.0

Secondary resistance
[at 20°C (68°F)] k0

Approximately 26.0

MASS AIR FLOW SENSOR

Supply voltage v Battery voltage (11 - 14)
Qutput voitage Vv 1.3-1.7"
Mass air flow m/sec 2.5 - S0ai idle’

ass al 9 7.1 - 12.5 at 2,500 rpm”

Resistance Q Approximately 10.0
INJECTOR

Resistance Q 10-14
RESISTOR

Resistance kQ Approximately 2.2

*. Engine is warmed up sufficiently and idling under no-load.

ENGINE COOLANT TEMPERATURE

THROTTLE POSITION SENSOR

Accelerator pedal conditions

Resistance k{2

Completely released

Approximately 2

Partially released

2-10

Completely depressed

Approximately 10

SENSOR
Temperature °C (°F) Resistance kQ
20 (68) 21-29
50 (122 0.68 - 1.00
a0 (194) 0.236 - 0.260

380
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)
CALCULATED LOAD VALUE REAR HEATED OXYGEN SENSOR HEATER

Calcutated load value % Resistance [at 25°C (77°F)] Q 6.7+1.5

At idle 20.0 - 355

At 2,500 rpm 17.0 - 30.0 . &l
CRANKSHAFT POSITION SENSOR (CBD) -

Resistance [at 20°C (68°F)] 185+ 19

INTAKE AIR TEMPERATURE SENSOR M

Temperature °C {°F) Resistance kQ

EM

20 (68) 21-29

50 (122) .68 - 1.00

ST

BF

HA
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