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PRECAUTIONS AND PREPARATION

Special Service Tool

Tool number
(Kent-Moore No.) Description
Tool name

EG11160000
« — )

Ignition coil adapter

Measuring engine speed’

harness

(J36471) . .. Loosening or tightening front oxygen sen-
.Front oxygen sensor sor

wrench '

Supplemental Restraint System “AlIR BAG”

The Supplemental Restraint System “Air Bag”, used aiong with a seat belt, helps to reduce the risk or
severity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint Sys-
tem consists of air bag modules (located in the center of the steering wheel and on the instrument panel
on the passenger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable. Informa-
tion necessary to service the system safely is included in the RS section of this Service Manual.

WARNING:

¢ To avoid rendering the SRS inoperative, which could increase the risk of personal injury or
death in the event of a collision which would result in air bag inflation, all maintenance must
be performed by an authorized NISSAN dealer.

e 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 connectors are covered with yellow outer
insulation. 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 indi-
cator lamp (MIL) to warn the driver of @ malfunction causing emission deterioration.

CAUTION:

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

¢ Be sure to connect and lock the connectors securely after work. A loose (unlocked) connec-
tor will cause the MIL to light up due to the open circuit. (Be sure the connector is free from
water, grease, dirt, bent terminals, etc.)

¢ Be sure to route and secure the harnesses properly after work. The interference of the har-
ness with a bracket, etc. may cause the MIL to light up due to the short circuit.

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

¢ Be sure to erase the unnecessary malfunction information (repairs completed) from the ECM
or A/T control unit before returning the vehicle to the customer.

EC-2
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PRECAUTIONS AND PREPARATION

BATTERY

ECCS PARTS HANDLING

Always use a 12 volt battery as
power scurce.

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

Handle mass air flow sensor carefully to
avoid damage.

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

De not disassembie JAC valve-AAC valve.
Even a slight leak in the air intake system
can cause serious problems.

Do net shock or jar the camshaft

position sensor.

Engine Fuel & Emission Control System

ECM

Do not disassemble ECM (ECCS control
module).

Do not turn on-board diagnostic test mode
selector forcibly.

tf a battery terminal is disconnected, the
memaory will return to the ECM value. The
ECM will now start 1o self-control 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 a slight
variation.

‘¢

WHEN STARTING

Do not depress accelerator pedal
when starting.

Immediately after starting, do not rev
up engine unnecessarily.

Do not rev up engine just prior 1o
shutdown.

EC-3

WIRELESS EQUIPMENT

® When instaling C.B. ham radic or a
mobile phone, be sure to observe
the following as it may adversely
affect electronic control systems
depending on its installation location.

1)  Keep the antenna as far as possible
away from the etectronic controt
units.

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

Do not let them run paratle! for a
long distance.

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

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

B

gooaco

FUEL PUMP

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

@ Tighten fuel hose clamps to the specified
torgue.

'ECM HARNESS HANDLING

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

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

® Keep ECM parts and harnesses dry.

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

AEC486
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PRECAUTIONS AND PREPARATION

Precautions
¢ Before connecting or disconnecting the ECM harness

SEF285H

Red
projection

SEF725H

SEF291H

T

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

SEF051P

connector, turn ignition switch OFF and disconnect
negative battery terminal. Failure to do so may damage
the ECM because battery voltage is applied to ECM
even if ignition switch is turned off.

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

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

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

Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions prop-
erly or not, Refer to EC-81.

After performing each TROUBLE DIAGNOSIS, perform
“OVERALL FUNCTION CHECK” or “DTC (Diagnostic
Trouble Code) CONFIRMATION PROCEDURE".

The DTC should not be displayed in the “DTC CONFIR-
MATION PROCEDURE” if the repair is completed. The
“OVERALL FUNCTION CHECK” should be a good
result if the repair is completed.

EC-4
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PRECAUTIONS AND PREPARATION

Harness connector
for solencid valve

Solenoid valve

SEF348N

Precautions (Cont’d)

When measuring ECM signals with a circuit tester,
never allow the two tester probes to contact.

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

A
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ircuit Diagram

ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location

EGRC-BPT valve

—
r EGR and canister control solenoid valve

Fuel filter

EGR valve
— Canister

— Power transistor

EGR temperature sensor —

Fuel injector —
|

JIAC valve-AAC valve, air regulator and —
FICD solenaid valve
Power steering oil —

pressure switch

| f h
I ;
/ / / / |
I
[
‘ ran
e
Intake air temperature
sensor
Engine coolant temperature sensor ) — Mass air flow sensor
{ — Camshaft position sensor
Knock sensor — {built into distributor)
Spark plugs — — Throttle position sensor
Front oxygen sensor - '~ Ignitien coil
@ — Crankshaft position sensor {OBD)
Front )
o
) — = n -
£ Intake manifold 3
T 4

IAC valve-FICD
solencid valve

IAC valve-AAC valve
hve-At
IAC valve-Air AEC524-A

regulator
156

Throttie position sensor.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

ECM hamess
connector

Air
y - cleaner ) | FML‘\
3 ‘ . ﬁ

87

AT fluid
dipstick

RS

Batte) Intake air t tul r
ry sr;ns:ralf_' ermperaturs T

HA

AEC524-B

EC-9 G



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

regulator

| pressure

Fuel tube

EGRC-BPT valve

AEC488

158
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_ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor

Mass air flow sensor

Engine coolant temperature
sensor

Y

\ A

Front oxygen sensor

Ignition switch

Y

A4

Throttie position sensor

Neutral position/Inhibitor
switch

Y

A4

Air conditioner switch

Knock sensor

h 4

EGR temperature sensor

Battery voltage

h 4

Y

Power steering oil pressure
switch

Vehicle speed sensor

*1

Crankshaft position sensor
{OBD)

“1

Rear heated oxygen sensor

1

Intake air temperature sensor

Y

Yy

"2

A/T control unit

ECM
{ECCS
control
module)

Fuel injection &mixture ratio
control

A4

Distributor ignition system

Y

Injectors

Idle air control system

Y

Power transistor

IACV-AAC valve and |IACV-
FICD solencid valve

Fuel pump control

h 4

Fuel pump relay

Front oxygen sensor
monitor & on-board diagnostic
system

hd

EGR & canister control

Malfunction indicator famp
{On the instrument panel}

h 4

EGR & canister control sole-
noid valve :

Cooling fan contral

Cocling fan relay

Air conditioning cut control

Y

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-11
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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

hd

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Front oxygen sensor

Density of oxygen in exhaust gas

A

Throttle position sensor

Throttle position

A4

Vehicle speed sensor Vehicle speed

Throttle valve idle position ECM
" ECCS
iti ibi ; Gear position ( > i
Neutral position/Inhibitor switch P ol control injector
module)

¥

Ignition switch Start signal

Alr conditioner switch

Air conditioner operation

¥

Knock sensor

Engine knocking conditions

Battery Battery voltage

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 condlitions are determined by input signals
(for engine speed and intake air) from both the
camshaft position sensor and the mass air flow
Sensor.

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

In addition, the amount of fuel injected is compen-
sated to improve engine performance under vari-
ous operating conditions as listed below.

{Fuel increase)

® During warm-up

When starting the engine

During acceleration

Hot-engine operation

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

® High-load, high-speed operation

(Fuel decrease)

e During deceleration

e During high speed operation

EC-12
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP
CONTROL

Feedback signal

Front
oxygen
sensor/

ECM

(ECCS

control/ Injection pulse
Combustioel injection

module)

MEF025DB

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

The mixture ratio feedback system provides the best air-fuel
mixture ratio for driveability and emission control. The three way
catalyst can then better reduce CO, HC and NOx emissions.
This system uses a front oxygen sensor in the exhaust manifold
to monitor if the engine is rich or lean. The ECM adjusts the
injection pulse width according to the sensor voltage signal. For
more information about the front oxygen sensor, refer to
EC-140. This maintains the mixture ratio within the range of
stoichiometric (ideal air-fuel mixture}. '

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

OPEN LOOP CONTROL

The open loop system condition refers to when the ECM detects
any of the following conditions. Feedback contro| stops in order
to maintain stabilized fuel combustion.

® Deceleration and acceleration

High-load, high-speed operation

Engine idling

Malfunction of front oxygen sensor or its circuit

Insufficient activation of front oxygen sensor at low engine
coolant temperature

High-engine coolant temperature

After shifting from “N” to “D"

During warm-up

When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the front oxygen sensor. This feed-
back signal is then sent to the ECM. The ECM controls the basic
mixture ratio as close to the theoretical mixture ratio as possible.
However, the basic mixture ratio is not necessarily controlled as
originally designed. Both manufacturing differences (i.e. mass
air flow sensor hot film) 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 computed
in terms of “injection pulse duration” to automatically compen-
sate 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 oxygen sensor indicates whether the mixture ratio
is RICH or LEAN compared to the theoretical value. The signal
then triggers a reduction in fuel volume if the mixture 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-13
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

J7/ Injection pulse
|

Na. 1 cylinder

No. 2 cylinder

—

No. 3 cylinder

[
I-———-1 engine cycle ——

Sequential multiport fuel injection system

No. 4 cylinder

MEF522D

No. 1 cylinder-n-———n———n-——

No. 2 cylinder 1 I n
No. 3 cylinder n il 1
No. 4 cylinder Il n L.

}— 1 engine cycle ——l

Simultaneous multiport fuel injection system

MEF523D

Camshaft position sensor

Engine speed and pisten position

Multiport Fuel Injection (MF1) System (Cont’d)
FUEL INJECTION TIMING
Two types of systems are used.

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 simultaneously 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 system 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 (DI) System
INPUT/OUTPUT SIGNAL LINE

h 4

Mass air flow sensor

Amount of intake air

hJ

Engine coclant temperature

Engine coclant temperature sensor

Throttle position sensor

Throttle position

Y

Y

Throttle valve idle position ECM
Vehicle spead s6nsor Vehicle speed (ECCS | Power
eniee Spes > control transistor
module)
Start signal

Ignition switch

hd

Knock sensor

Engine knocking

Neutral position/Inhibitor switch

Gear position

b4

Battery

Battery voltage

Y

EC-14
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Tp
tmsac) k

1.75

A
=
5 1.80
z
g 125
3
=8
c 1.00
L
2075
£
= N
600 1,000 1,400 1,800 2200
Enhgine speed (rpm) SEF742M

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

Air conditioner “ON" signal

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

The ignition timing is controlled by the ECM to maintain the best
air-fuel ratio for every running condition of the engine.
The ignition timing data is stored in the ECM. This data forms
the map shown.
The ECM detects information such as the injection pulse width
and camshaft position sensor signal. Responding to this
information, ignition signals are transmitted to the power tran-
sistor.

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

A °BTDC

During the following conditions, the ignition timing is revised by
the ECM according to the other data stored in the ECM.

e At starting
¢ During warm-up
e Atidle

¢ Hot engine operation

® During acceleration

The knock sensor retard system is designed only for emergen-
cies. The basic ignition timing is programmed within the anti-
knocking zone, if recommended fuel is used under dry condi-
tions. The retard system does not operate under normal driving
conditions.

If engine knocking occurs, the knock sensor monitors 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 Conditioning Cut Control

Y

Neutral position/Inhibitor switch

Neutral position

Y

Throttle position sensor

Throttle valve opening angle

Y

ignition switch

Camshafi position sensor Engine speed | ECM
™ (ECCS Air
. control conditioner
Engine coolant temperature sensor Engine coolant temperature .| module) > relay
Start signal

h 4

Vehicle speed sensor

Vehicle speed

Y

Power steering oil pressure switch

Power steering load signal

Y

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 cooclant temperature becomes excessively high, the air conditioner is turned off. This con-
tinues until the coolant temperature becomes normal again.

EC-15
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/QUTPUT SIGNAL LINE

Vehicle speed sensor

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

Vehicle speed

Neutral position/Inhibitor switch

Neutral position

Y

Throtlle position sensor

ECM

Throttle position (ECCS
control

Y

Engine coolant temperature sensor

Y

Injectors

module)

Engine coolant temperature

Camshatft position sensor

Y

Engine speed

>

If the engine speed is above 3,000 rpm with no load (for
example, in neutral and engine speed over 3,000 rpm) fuel will
be cut off after some time. The exact time when the fuel is cut
off varies based on engine speed.

Fuel cut will operate until the engine speed reaches 1,500 rpm,
then fuel cut is cancelled.

NOTE:

This function is different than deceleration control listed
under multiport fuel injection on EC-12.

EC-16
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EVAPORATIVE EMISSION SYSTEM

Description

——J ‘ﬂ
EGR & canister

controt solenoid
valve

body

Intake manifold 7 Throtﬂe]

Purge Iine\

Fuel check valve
Vapor line

Fuel tank

valve

Fuel filler cap with

pressure relief valve Q: )
and vacuum relief a

Main purge orifice

Canister
¥ —_|/ {3 Alr

4 : Fuel vapor

Pur?e
control
valve

purge crifice

AEC489

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 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 bottom
of the canister. The fuel vapor will then be led to the intake
manifold.

When the engine runs at idle, the purge control valve is closed.
Only a small amount of vapor flows into the intake manifold
through the constant purge orifice.

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

Inspection

CANISTER

Check canister as follows:

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

2. Apply vacuum to port . [Approximately -13.3 to -20.0
kPa (-100 to —150 mmHg, -3.24 to —5.91 inHg)]

3. Cover port @ with hand.

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

EC-17
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EVAPORATIVE EMISSION SYSTEM

Fuel tank side

Check
valve

function Rollover

valve
function

Canister side
{or open air side)
SEF426N

Fuel tank side

SEF427N

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

Check valve operation

1. Blow air through connector on fuel tank side.
A considerable resistance should be felt and a portion of air
flow should be directed toward the canister side.
2. Blow air through connector on canister side.
Air flow should be smoothly directed toward fuel tank side.
3. If fuel check valve is suspected of not property functioning
in steps 1 and 2 above, replace it.

Rollover valve operation

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

FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing.
2. Suck air through the cap. A slight resistance accompanied
- by valve clicks indicates that valve A is in good mechanical

condition. Note also that, by further sucking air, the resis-
tance should disappear with valve clicks.

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

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

EC-18
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POSITIVE CRANKCASE VENTILATION

Description

This system returns blow-by gas to the intake col-
lector.

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

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

Normally, the capacity of the valve is sufficient to
handle any blow-by and a small amount of venti-
lating air.

The ventilating air is then drawn from the air duct

into the crankcase. In this process the air passes
through the hose connecting air inlet tubes to
rocker cover.

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

On vehicles with an excessively high blow-by, the
valve does not meet the requirement. This is
because some of the flow will go through the hose
connection to the intake collector under all condi-
tions.

EC-19

MA

[

LG

FE
PCV valve operation
Engine not running or Cruising
backfiring @L
M
Idling or Acceleration
decelerating or high load
e AT
FA
<= : Fresh air
Breather separator —- 4= : Blow-by gas N
PCV valve
SEFB40KA
. BR
Inspection
PCV (Positive Crankcase Ventilation) &7
With engine running at idle, remove PCV valve from breather
separator. A properly working valve makes a hissing noise as air
passes through it. A strong vacuum should be felt immediately RS
when a finger is placed over the valve inlet.
BT
SEC137
HA
VENTILATION HOSE
1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any EL
hose cannot be freed of obstructions, replace.
DX
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BASIC SERVICE PROCEDURE

Data link
connactor
for
CONSULT

AECS71

® FUEL PRES RELEASE IR [

FUEL PUMP WILL STOP BY
TCUCHING START DURING

IDLE.

CRANK A FEW TIMES AFTER

ENGINE STALL

n

START

|

SEF823K

LJ

Fuei pump
fuse

AEC572

Fuel Pressure Release

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

1. Turn ignition switch “ON".
2. Perform “FUEL PRESSURE RELEASE” in "WORK

SUPPORT” mode with CONSULT.

Start engine.

After engine stalls, crank it two or three times to
release all fuel pressure.

Turn ignition switch “OFF”,

L

Remove fuse for fuel pump.

Start engine.

Aifter engine stalls, crank it two or three times to
release all fuel pressure.

Turn ignition switch off and reconnect fuel pump
fuse.

A o=

Fuel Pressure Check

L =

When reconnecting fuel line, always use new clamps.
Make sure that clamp screw does not contact adjacent
parts.

Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure.

Do not perform fuel pressure check with system oper-
ating. Fuel pressure gauge may indicate false readings.
Release fuel pressure to zero.

Disconnect fuel hose between fuel filter and fuel tube
(engine side).

Install pressure gauge between fuel filter and fuel tube.
Start engine and check for fuel leakage.

EC-20
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BASIC SERVICE PROCEDURE

Suitable plug

N
Fuel pressure
3, regulator

5 \_/_/

NIkk

Fuel Pressure Check (Cont’d)

5.  Read the indication of fuel pressure gauge.

At idling:
With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
With vacuum hose disconnecied
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
If resulis are unsatisfactory, perform Fuel Pressure Regula-
tor Check.

Fuel Pressure Regulator Check

1.

LN

Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold.

Plug intake manifold with a rubber cap.

Connect variable vacuum source to fuel pressure regulator.
Start engine and read indication of fuel pressure gauge as
vacuum is changed.

Fuel pressure should decrease as vacuum increases. If
results are unsatisfactory, replace fuel pressure regulator.

Injector Removal and Installation

sr00w P

Release fuel pressure to zero.

Remove injector tube assembly with injectors from intake
manifold.

Remove injectors from injector tube assembly.

Push injector tail piece.

Do not pull on the connector.

Install injectors.

Clean exterior of injector tait piece.

Use new O-rings.

CAUTION:
After properly connecting injectors to fuel tube assembly,
check connections for fuel leakage.

5.
6.

Assemble injectors to injector tube assembly.
Install injector tube assembly to intake manifold.

EC-21
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BASIC SERVICE PROCEDURE

PREPARATION

e Make sure that the following parts are in

good order.
Battery
Ignition system

(1)
(2)
(3)
(4)

Fuses

Engine oil and coolant levels

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment

e On models equipped with air conditioner,

checks should be cairied out while the air
conditioner is “OFF™.

® On models equipped with automatic
transaxle, when checking idle speed, igni-
tion timing and mixture ratio, checks
should be carried out while shift lever is in
“N” position.

(5) ECM harness connector i .

(6) Vacuum hoses ® When measuring “CO” percentage, insert

(7) Air intake system probe more than 40 cm (15.7 in) into tail
Oil filler cap, oil level gauge, etc. pipe. ‘

(8) guel pressu-'r)e 98 ) e Turn off headlamps, heater blower, rear
’ defogger.

(9) Engine compression
(10) EGR valve operation
(11) Throttle valve

Overall inspection sequence

INSPECTION

h 4

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

Perform diagnostic test mode H
{Self-diagnostic results).

NG

h 4

CK

h 4

Check & adjust ignition timing.

Repair or replace.

4

Check & adjust idle speed.

A

F 3

Y

h A

Check front oxygen sensor func- NG | Check front oxygen sensor har- NG Repair or replace harness.
tion. | ness. ol
OK OK
v
Check CO%. OK.L Replace front oxygen sensor.
NG
h 4 b4

Check emission control parts
and repair or replace if neces-

sary.

NG

F 3

INSPECTION END

Check front oxygen sensor func-
tion. ‘

EC-22
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
START @l
i Y
Visually check the following: (4,
® Air cleaner clogging
¢ Hoses and ducts for leaks
e EGR valve operation q
® Electrical connectors EM
* Gasket
SEF810K| [ @ Throttle valve and throttle position sensor operations
LG
B 1}
g, ;
\\\\\ 4 5 /’/// ‘ Start engine and warm it up until water temperature indicator
§'\ 3 /a points to the middle of gauge and ensure that engine speed
== : 6 =2 is below 1,000 rpm.
= A ) F2
=1 S E |
= e
=0 8 Open engine hood and run engine at about 2,000 rpm for
7 x1000 r/min \§ about 2 minutes under no-load. &L
SEF247F
il MIT
I / Perform the diagnostic test mode Il (Self-diagnostic results).
\
~ -~ OK il NG &T
—HCHECK — Repair or replace components as neces- )
sary. B,
P ~
/1N
m A4 h 4 m
Malfunction indicator Run engine at about 2,000 rpm for about 2 minutes under
P SEF051PA ro-load. -
Race engine two or three times under no-load, then run =
D] engine for about 1 minute at idle speed. BR
\\\\\Illl’ﬂll /} \
N I S (7
\\\\\ i 5 //4’? Y ST
é 6 a 1. Select “IGNITION TIMING ADJ” in WORK SUP-
= /a PORT mode.
= ;2 2. Touch "START". RS
=1 g 1. Stop engine and disconnect throttle position sensor
-;/ 8 "5 harness connector.
=0 2. Start engine. BT
Ed x1000 r/min N
SEF248F v
Race engine (2,000 - 3,000 rpm) 2 or 3 times under no-load [l
B IGN TIMING ADJ R D and run engine at idle speed.
IGNITION TIMING FEEDBACK g
CONTROL WILL BE HELD BY
TOUCHING START.
AFTER DOING SO, ADJUST Check ignition timing with a timing light.
(GNITION TIMING WITH A 20°:2° BTDC (A/T in “N” position) D24
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION JOK T NG
SENSOR. @
START |
SEF546N
EC-23 171



BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/Ildle Mixture Ratio

\
===\
A@%m\
TOC ;10" BTDC
I
SMAT8SAA
M IGN TIMING ADJ W [ ]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START

AFTER DOING 50, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CRANKSHAFT POSITION
SENSOR

®

Adjustment (Cont’d)

!

Adjust ignition timing to the specified value by turning
distributor after loosening bolts which secure distribu-

tor.

20°+2° BTDC (A/T in “N” position)

®

!

. Seiect “IGNITION TIMING ADJ" in WORK

SUPPORT mode.
2. Touch "START”.

. Stop engine and disconnect throttle position
sensor harness connector.
2. Start engine.

|

START

Check idle speed.

MEF883C

Read idle speed in “IGN TIMING ADJ” mode
with CONSULT.

~A
f‘/ AEC334

Check idle speed.

&

65050 rpm (A/T in “N” position)

n
s | <3| |
MODE UGSL ‘-'%TF I 1 ENTER
SEF913J
o\,
$\ 4 5 /"///
SL A
s - A
=1 3
2 s J
0]
9/ %1000 r/rvin \'g

SEF602K

OK

NG

h 4 A4

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

Adjust idle speed by turning idle speed adjusting
SCrew.

65050 rpm {A/T in “N’° position)

A J

1 |
Touch “Back”.

1. Stop engine and connect throttle position
sensor harness connector.
‘2. Start engine.

h 4

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

v
©®

EC-24
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BASIC SERVICE PROCEDURE
idle Speed/Ignition Timing/idle Mixture Ratio

K Adjustment (Cont’d)
¥ MONITOR ¥ NO FAIL D ©
CMPS*RPM(REF) 700mpm Gl
Check idle speed.
1
Read idle speed in “DATA MONI- BA
TOR” mode with CONSULT.
OR
@ Check idle speed. EM
| RECORD |
SEF190P 70050 rpm (A/T in “N” position}
OK NG LG
hd
Check IACV-AAC valve and replace if nec-
essary.
h 4
Check IACV-AAC valve harness and repair FE
if necessary.
k4 Gl
Check ECM function” by substituting
SEFe87D another known good ECM. MT
0
Yr MONITOR 7% NO FAIL * ECM may be the
CMPS*RPM (REF) 2000rpm cause of a . AT
FR 02 MNTR RICH problem, but this
is rarely the
case.
v 4 BA
Set the diagnostic test mode Il (front oxy-
gen sensor monitor).
| RECORD v
SEF054P| | Run engine at about 2,000 rpm for about 2
o minutes under no-load. BR
|/ v ST
™~ -~ Check front oxygen sensor signal.
_ _ E 1. See “FR 02 MNTR” in “DATA
CHECK MONITOR” mode. BS
- ~ 2. Maintaining engine at 2,000 rpm
under no-load (engine is warmed
/ | N\ up sufficiently.), check that the
monitor fluctuates between BT
“LEAN" and “RICH" more than
5 times during 10 seconds.
SEF0S1P 1 eycle: RICH — LEAN —
2 cycles: RICH — LEAN — ®
RICH — LEAN —
RICH =
OR
Make sure that inspection lamp
goes on more than 5 times during By
10 seconds at 2,000 rpm.
J OK
4
INSPECTICN END
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BASIC SERVICE PROCEDURE

[o

Front oxygen sensor

ECCS harness

r 31

o connECTOR]|

46

!

SEF191P

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

g l

Check front oxygen sensor harness:

1. Turn off engine and disconnect battery ground
cable.

2. Disconnect ECM hamess connector from ECM

3. Disconnect front oxygen sensor harness connec-
tor and connect terminal for front oxygen sensor
to ground with a jumper wire.

4. Check ior continuity between terminal No. 46 of
ECM harness connector and ground metal on
vehicle body.

Continuity exists ... OK
Continuity does not exist ... NG

OK J NG

L 4

Connect ECM harmess connector to ECM.

\ 4

1. Select "ENG COOLANT TEMP” in
“ACTIVE TEST" mode.
2. Set "COOLANT TEMP" at 20°C {68°F).

@ 1. Disconnect engine coolant temperature
sensor harness connector.
2. Connect a resistor (2.5 k(}) between ter-
minals of engine coclant temperature sen-
sor harness connector.

v

Start engine and warm it up until engine coolant
temperature indicator points to the middle of gauge.
(Be careful to start engine after setting “COOLANT
TEMP” or installing a 2.5 k{} resistor.}

h 4

Race engine two or three times under no-load then

run engine at idie speed.

®

EC-26

Repair hamness. > @
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timinglldle Mixture Ratio
Adjustment (Cont’d)
- ®

Check “CO"%.
ldle CO: Less than 7% and engine runs smoothly.
After checking “CO"%

Touch “BACK”.

@ 1. Disconnect the resistor from terminals of engine

coolant temperature sensor.

2. Connect engine coolant temperature sensor har-
ness connector to engine coolant temperature
sensor.

NG OK
Y
Replace front oxygen sensor, set the diagnostic test mode Il
(Front oxygen sensor monitor) and make sure that malfunc-
tion indicator lamp on instrument panel goes on and off more
than 5 times during 10 seconds. (2,000 rpm, no-load)

NG lox

v - ®
Connect front oxygen sensor harness connector to front
oXygen sensor.

v
Check fuel pressure regulator.

h 4

Check mass air flow sensor,

Y
Check injector and clean or replace it necessary.

:
Check engine coolant temperature sensor.

h 4

Check ECM function* by substituting another known good
ECM.

®

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

EC-27
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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 the same malfunction is detected in two consecutive trips (two trip detection logic).

Two Trip Detection Logic

When a malfunction is detected for the first time, the malfunction (DTC and freeze frame data) is stored
in the ECM memory. {1st trip) The malfunction indicator lamp will not light up at this stage.
If the same malfunction is detected during the next drive, this second detection causes the malfunction
indicator lamp to light up. (2nd trip} (See page EC-33.). Only the following on-board diagnostic items will
light up or blink the MIL even in the 1st trip.

o “Misfire (Possible three way catalyst damage)” — DTC: 65-71 (P0304-P0300)

® "Three way catalyst function” — DTC: 72 (P0420)

o “Closed loop control” — DTC: 37 (P0130)
The “trip” in the “Two Trip Detection Logic” means performing of the “DTC Confirmation Procedure”.

Diagnostic Troubile Code (DTC)

HOW TO READ DTC

The diagnostic trouble code can be read by the following methods.
(Elther code for the 1st trip or the 2nd trip can be read.)
. The number of blinks of the malfunction indicator iamp in the Diagnostic Test Mode Il (Self-Diagnos-
tic Results) Exampies: 11, 21, 103, 114, stc.
These DTCs are controlled by NISSAN.
2. CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, P0750, efc.
These DTCs are prescribed by SAE J2012.

e Output of the trouble code means that the indicated circuit has a malfunction. However, in case
of the Mode 1l 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.
Changing the diagnostic test mode from Diagnostic Test Mode Il to Mode | by turning the mode
selector on the ECM (Refer to page EC-31.)

Selecting “ERASE” in the “SELF DIAG RESULTS” mode with CONSULT

Selecting Mode 4 with GST (Generic Scan Tool)

e 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)

If the diagnostic troubie code is not for A/T related items (refer to EC-66), skip steps 2 through
4.

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 wili be erased.)

—

Nookwn

EC-28

176



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Trouble Code (DTC) (Cont’d)

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.

[l seect system [l seiect pua mope | W SELF-DIAG RESULTS L
ENGINE [SELF-DIAG RESULTS | FAILURE DETECTED
AT [ DATA MONITOR B SHIFT SOLENOCIDAV A

| =

|

|
L | q
| | [ ERASE |[ PRINT |

3
|
|
=
=

|
|
AIRBAG ] [fl> [ ECU PART NUMBER
|
|
|
h

Turn CONSULT “ON", and touc 3. Touch “SELF-DIAG RESULTS". 4 Touch "ERASE". (The DTC in the
AT A/T control unit will be erased.)
Touch | Touch
F 'BACK"" “BACK".
I SELECT SYSTEM ] SELECT DIAG MODE []| B seLF-01aG ResuLts W (]
| ENGINE 4, ] IWOHK SUPPORT ] FAILURE DETECTED  TIME
[ AT - I [ SELF-DIAG RESULTS A ] SHIFT SOLENODV A ©
[PO750]
[ AIRBAG | E> [ DATA MONITOR t ]E‘>
| l [acTive TEST ]
[ | | ECM PARTS NUMBER | o
| | [FuncTion TEST | [ ERASE |[ PRINT ]
5. Touch "ENGINE". 6. Touch “SELF-DIAG RESULTS". 7. Touch “ERASE". (The DTC in the

ECM will be erased.)

SAT320HA

Eli

LG

FE

GL

M7

AT

FA

HOW TO ERASE DTC (Without CONSULT)

1.
2.

3.

If the diagnostic trouble code is not for A/T related items (refer to EC-66), skip step 2.

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.

Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titled “TROUBLE §T

DIAGNOSIS”, “Self-diagnosis”.

Change the diagnostic test mode from Mode 1l to Mode | by turning the mode selector on the ECM.

(See page EC-31.)

Freeze Frame Data

RS

BT

The ECM has a memory function which stores the driving condition at the moment the ECM detects a
malfunction. This includes fuel system status, calculated load vaiue, engine coolant temperature, short
fuel trim, long fuel trim, engine speed, vehicle speed.
Stored data is called Freeze Frame Data.

The data is useful for tracking down conditions at the time of the malfunction. Such conditions include
whether vehicle was running or stopped, engine warm up, air-fuel ratio, etc.

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

The data will be erased along with the diagnostic trouble code by the above-mentioned method.
The data can be stored only for the 1st trip. It can not be renewed even at the 2nd trip. The freeze frame [0
data can be stored for only one item. Therefore, the ECM has the following priorities to update the data.

EC-29
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Freeze Frame Data (Cont’d)

Priority Detected items

Misfires — DTC: 65-71 (P0304-P0300}
Fuei Injection System Function — DTC: 76 (P0170}

2 Except the above items (includes A/T items)

1

For example, an EGR malfunction (Priority: 2) was detected and the freeze frame data was stored at the
1st trip. After that, misfire (Priority: 1) is detected in another trip, and freeze frame data is updated from
the EGR malfunction for the misfire.

vaiuncion | Malfunction Indicator Lamp (MIL)

indicator

tamp 1. The malfunction indicator lamp will light up when the igni-

tion switch is turned ON without the engine running. This is
a bulb check.

e |f the malfunction indicator lamp does not light up, refer to
WARNING LAMPS AND CHIME in EL section (or see
EC-232).

2. When the engine is started, the maifunction indicator lamp

} should go off.

If the lamp remains on, the on-board diagnostic system has

AECS25 detected an engine system malfunction.

ON-BOARD DIAGNOSTIC SYSTEM FUNCTION
The on-board diagnostic system has the following four functions.

1.

2.

3.
4,

BULB CHECK

MALFUNCTION
WARNING

SELF-DIAGNOSTIC
RESULTS

FRONT OXYGEN SEN- :
SOR MONITOR

: This function checks the MIL bulb for damage (blown, open circuit,

etc.).

: This is a usual driving condition. When a malfunction is detected twice

(two trip detection logic}, the MIL will light up to inform the driver that a
malfunction has been detected.

Only the following malfunctions with light up or blink the MIL even in the
1st trip.

e “Misfire (Possible three way catalyst damage)”

® “Three way catalyst function”

e “Closed loop control”

: This function allows diagnostic trouble codes to be read.

This function allows the fuel mixture condition (lean or rich), monitored
by front oxygen sensor, to be read.

How to switch the diagnostic test (function) modes and details of the above functions are described later.
(Refer to EC-31.)

-, Diagnostic Diagnostic
Condition Test Mode | Test Mode |l
S'fgg”'; SELF-DIAG-
N i BULB CHECK NOSTIC
Ignition RESULTS
switch in
“ON” position Engine
c‘ running MALFUNCTION | FHONT OXYGEN
‘ WARNING SENSOR MONI-
J TOR
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

C!' Turn ignition switch HOW TO SWITCH DIAGNOSTIC TEST MODES
“ON". {Do not start _
engine.) '
) | @l
v A
Diagnostic Test Mode | — BULB C! N Diagnostic Test Mode |
—» CHECK > > :
Start engire. — MALFUNCTION WARNING EN
h 4
LG
{Turn diagnostic test mode selector .
on ECM fully clockwise}) FE
i A4
Wait at least 2 seconds. GL
Y ML{T‘
AT
(Turmn diagnostic test mode selector EA
fully counterciockwise.)
: '
DIAGNOSTIC TEST MODE 1l @ ) Diagnostic Test Mode i
— SELF-DIAGNOSTIC RESULTS > @ » — FRONT OXYGEN SENSOR
Start engine. MONITOR BR
v 1
8T
*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. s
. . BT
: e Switching the modes is not possible when the engine
Wait at least 2 seconds, is running.
e When ignition switch is turned off during diagnosis, A
v - power to ECM will drop after approx. 1 second.
The_diagnosis will automatically return to Diagnostic
Test Mode I. ‘ EL
e Turn back diagnostic test mode selector to the fully
] counterclockwise position whenever vehicle is in use. o
. )
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~ ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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. (Refer to WARNING LAMPS AND CHIME in EL section or see EC-232.)

bIAGNOSTI‘C TEST MODE I—MALFUNCTION WARNING

'MALFUNCTION
INDICATOR LAMP

Condition

When the maifunction is detected or the ECM's CPU is malfunctioning (The “1 trip” or “2 trip” is
shown in the “MIL lllumination” of the “DTC Chart". Refer to £C-58}.

OFF Ne malfunction

e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode |l (SELF-DIAGNOS-
TIC RESULTS).

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-
CATOR LAMP as shown below.

Example: Diagnostic trouble code No, 12 and No. 43
08 0.3 08 0.3

g :

il L

-‘—'J \ ! ! ] ~ ey

ON

0.9 03 21 06 0.8 Unit; second
\_.—’__—/ p -~
Diagnostic trouble code No. 12 Diagnostic trouble code No. 43 AECAS0

Example: Diagnostic trouble code No. 103
06 0.3
ﬂ* ——tnt

-

0.6 09 0.

|
1
3 2.1

s

Diagnostic trouble code No. 103 Unit: second
SEF162P

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.

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 EC-58.)

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

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

SWITCH DIAGNOSTIC TEST MODES"))

e [f 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.

EC-32
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont d)

DIAGNOSTIC TEST MODE II—FRONT 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 oxygen sensor.

MALFUNCTION INDICATOR LAMP Fuel mixture condition in the exhaust Air fuel ratio fegfiback control
gas condition
ON l.ean
- Closed loop system
OFF Rich
*Remains ON or OFF Any condition Open loop system

*: Maintains conditions just bafore switching to open loop.

To check the front oxygen sensor function, start engine in the Diagnostic Test Mode Il and warm it up
until engine coolant temperature indicator points to the middie 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 comes ON more than 5 times within 10 seconds with engine
running 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 are stored in
the ECM memory.

When the same malfunction is detected in two consecutive trips, the MIL will come on. For details,
refer to “Two Trip Detection Logic” on EC-28.

The MIL will go off after the vehicle is driven 3 times with no malfunction. The drive is counted only
when the recorded driving pattern is met (as stored in the ECM). If another malfunction occurs while
counting, the counter will reset. The MIL will remain on until the vehicle is driven (in the recorded
driving pattern) 3 times with no malfunction.

The DTC and the freeze frame data can be displayed until the vehicle is driven 40 times {except for
Misfire and Fuel Injection System). For Misfire and Fuel Injection System, the DTC and freeze frame
data can be displayed until the vehicle is driven 80 times. The “TIME” IN “SELF-DIAGNOSTIC
RESULTS” mode of CONSULT will count in response to the number of times the vehicle is driven.

SUMMARY CHART

items MIL {goes off} DTC, Freeze Frame Data (no display)

Fuel Injection System 3 (pattern C) 80 {pattern B)

Misfire 3 (pattern C) 80 {pattern B)

Except the aboves 3 (pattern B) 40 {pattern A)

Details about patterns “A”, “B”, and “C” are on EC-35.

EC-33
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ON- BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DRIVING PATTERNS FOR
“MISFIRE” <EXHAUST QUALITY DETERIORATION>>, “FUEL INJECTION SYSTEM”

This driving pattern satisfies C and B patterns.

This driving pattern  This driving pattern
NG geG(ecti on satisfies B but satisfies C
Detection not C. but not B.

L

Vehicle NG
speed Detecnon

2 | i
5 LAl (i 42
g Al L
% IGNON' ; ! It ¥
s | U U | L| u
5 ' | I i ll f I | 11
v GNOFF | N : | | |
! \ i !
ol o | ! F
Ll \ [ el ‘ l [ \ X
I o \ ! ;
Lo oy I ! | ! \ \ -
MIL i 1 ! | [ [ K : El_ | l i_]_ |
i S VU IS o) U — e iy e — _
A Vohts up- — P ﬁ 1 —H 111 _} \ j_ " | IL goes oft. i T ;‘ TI
g M x| T T A \L—_"F{"" \ ] I |
= goes off. ¢ - - I [ b b2 I 5 | | i
vV ¢ o I SRR P y 2 I 3 4 IJ(W—4|_ i
Counter-—— - H ,,,h[,il,,ﬁ, 1: = —t T H——-——-n—___nﬁ__‘ﬁﬁ,,,__l__l —— =l
i \ I
T I § ¥ ¥ I k ' I ! H
Lo A A K Pl | ‘ I ‘ |
N
o Bl :f L It 5; ! 'l | | I L] i
5 I | i | ! ‘ I !
a ipisPLay il : po i i i ¥ l } (! | {DISPLAY; } NO
g Deeay L T T T B + i T 1 y T4 | DispLay
s DISPLAY 7:47§,T'F,F,,Lliik,‘%‘r,kJm:n;__“__lLL___LEI__d“H__,_ﬂ____L_f____:_t I
o max | ! bl Lo | I I L L& eall.
N —— - r———#‘i——‘f———-i-————f'r' Rt 3 a i 5
3 (B;Dumer_.. 0 L 0 ; 2 T -———1- To-——t—-
w Lo R i N i1 ! N 3 b X
ot f i 0l 1 I ' ' I [ |
0 . I T 1 B | i K | I x
o (I ol l ¥ E h || i ! h
v Lo W 1 | ) DTC exists (! pTC exists |oTC exists. N
- b A N B 8 \ | OTC ¢ JmMe: s I g
| | DfCexists. (1 |, |, T || TIME: 2 I\ TIME: 4 #I i n [
! | TME:O 1 (o I ‘ ’ SR R ' | | DTC exists, |
SELF- | "DTC exists. |! DTC exists. DTC exists. | DTC exlsts || DTC exists. | } I DTC exists. | TIME: 79 | INO
A glEAs%rt?gTrC TIME 0 TIME: 1 | TIME: 0 ::TIME. 1 11 TIME: 3: ITIME. 4| | MIDTC
i T o o I e S R m
2 Other I : ! , : \ ' ! ‘ ' [l H
O screen ! S I Y S [ I O S T o B b S TR
@ DATA MONITCR || :‘r ‘T‘Sli‘ : |: ;l ‘,’T ﬁ ¥ |; ﬁ r: \{|
(AUTO TRIG) screen ‘L,r ! Ll i "“"wur————*"lr————ﬂ——-—‘lr*———“l‘lf—*-*41*1**——*:—‘
|
o /AR N N N O | I RN i
screen &ﬁ
1-5 7
AEC526
*1: When the same malfunction is detected in two con- *6: DATA MONITOR (AUTO TRIG) can display the mal-
secutive trips, MIL will light up. function at the moment it is detected.
*2: MIL will go off after vehicle is driven 3 times (pattern C) *7: The malfunction can not be displayed because the tim-
without any malfunctions. ing to set DATA MONITOR (AUTO TRIG) screen was
*3: When a malfunction is detected for the first time, the missed against the NG detection.
DTC and the freeze frame data will be stored in ECM. *8: The DTC and the freeze frame data will not be dis-
*4: The DTC and the freeze frame data will not be dis- played any longer after vehicle is driven 80 times (pat-
played any longer after vehicle is driven 80 times {pat- tern B) without the same malfunction,
tern B) without the same malfunction. (The DTC and the freeze frame data still remain in
(The DTC and the freeze frame data still remain in ECM.)

*5:

ECM.)

Other screen except DATA MONITCR {AUTO TRIG)

can not display the maffunction.

EC-34
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)'

EXPLANATION FOR DRIVING PATTERNS FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>”, “FUEL INJECTION SYSTEM” :
(Driving pattern A) &l

BMIA
Engine . ,
coolant C ! F)' |
temperature
I [ (1) Engine coolant temperature should go over 70°C (158°F) Ek
|

TO (158} - — 4 — — — — — —_—— -

40 (104) N —

20 (68) e — — — — R SR, N
t (2) Engine coofant temperature should change more than 20°C
t + - (68°F) after starting engine.

. | time -—=—

IGN ON IGN OFF

]

!

[ {3) Igrition switch should be changed from “ON" to "OFF™. EE

Engine
speed

X

rpm

‘ T

AECS574

{Driving pattern B) AT
Driving pattern B means the vehicle operation as follows: :
All components and systems should be monitored at least once by the OBD system. RA,
e The B counter will reset when the malfunction is detected twice regardless of the driving pattern.
e The B counter will count the number of times driving pattern B is satisfied without the malfunction.
e The DTC will not be displayed after the B counter reaches 80. BA
(Driving pattern C)
Driving pattern C means the vehicle operation as follows:
(1) Driving pattern A should be satisfied. ' BR
(2) The following conditions should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) +375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x (1£0.1) [%] 8r
Engine coolant temperature (T} condition:
® When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).
® When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than
or equal to 70°C (158°F).
Example:
If the stored freeze frame data is as follows: BT
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C {176°F)
To be satisfied with driving pattern C, the vehicle should run under the foliowing conditions: bA
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature; more
than 70°C (158°F)
® The C counter will be cleared when the malfunction is detected regardless of (1), (2). (*1 in “OBD EL
SYSTEM OPERATION CHART")
® The C counter will be counted up when (1), (2) are satisfied without the same malfunction.
e The MIL will go off when the C counter reaches 3. (*2 in “OBD SYSTEM OPERATION CHART”) 1B

o

S
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DRIVING PATTERNS EXCEPT FOR
“MISFIRE <EXHAUST QUALITY DETERIORATION>", “FUEL INJECTION SYSTEM”

<DTC & Freeze Frame Data™> <MIL>> < Driving Pattern>>

< CONSULT>

NG

Vehicle NG Detection

speed Detection
1

NG
Detection

This driving pattern satisfies with A and B patterns,

This driving pattern
satisfies with A but not B.

This driving pattern
satisfies with B but not A

0| VAR
(GN ON ! i T L |
BN =
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*1:
*2:
*3:

’_‘4:

When the same malfunction is detected in two con-
secutive trips, MIL will light up.

MIL wiil go off after vehicle is driven 3 times (pattern B)
without any malfunctions,

When a malfunction is detected for the first time, the
DTC and the freeze frame data will be stored in ECM.
The DTC and the freeze frame data will not be dis-
played after vehicle is driven 40 times (pattern A) with-

out the same malfunction.
(The DTC and the freeze frame data still remain in

ECM.)

*5:

*6:

"7

*8:

EC-36

Other screen except DATA MONITOR (AUTO TRIG)
can not display the malfunction.

DATA MONITOR (AUTO TRIG) can display the mal-
function at the moment it is detected. :

The malfunction can not be displayed because the tim-
ing to set DATA MONITOR (AUTO TRIG) screen was
missed against the NG detection.

The DTC and the freeze frame data will not be dis-
played after vehicle is driven 40 times (pattern A) with-
out the same malfunction,

(The DTC and the freeze frame data still remain in
ECM.)
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

EXPLANATION FOR DRIVING PATTERNS EXCEPT FOR “MISFIRE <EXHAUST QUALITY

DETERIORATION>", “FUEL INJECTION SYSTEM”
(Driving pattern A) '

Engine

coolant °C [°F)
temperature
(1} Engine coolant temperature should go over 70°C (158°F)
70 (158)
40 (104)
20 (58)
{2) Engine coolant temperature should change more than 20°C
? i pres— (68°F) after starting engine.
IGi\f ON IGN OFF
Engine I i
speed : 11/—(31 Ignition switch should be ¢hanged from “ON" to “OFF".
rpm I |
: | —(4} Engine speed should go over 400 rpm.
! i
400 ——' ————— —_——g -
0— T

AEG574

e The A counter will be cleared when the malfunction is detected regardiess of (1) - (4).

e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.
e The DTC will not be displayed after the A counter reaches 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.

R

e The B counter wili be cleared when the malfunction is detected twice regardless of the driving pat-

tern (*1 in “OBD SYSTEM OPERATION CHART").

® The B counter will be counted up when driving pattern B is satisfied without any malfunctions.
e The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART").

EC-37
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

= Consult _
= CONSULT INSPECTION PROCEDURE
:"' Data link 1. Turn Off Ignltlon switch.
| ‘:EI, connector 2. Connect “CONSULT” to data link connector for CONSULT.
=== = gJCr)NSULT {Data link connector for CONSULT is located behind the
~ Al o fuse box cover.)
- =
AECHET1
3. Tum on ignition switch.
NISSAN 4. Touch “START".
CONSULT
UE940
P
START
| SUB MODE
SEF138P

5. Touch “ENGINE”.

[ seLecysvsiem J
| ENGINE
|
]
[
l
|

I ) SN SN | S ) SN ) A

SEF895K]

8. Perform each diagnostic test mode according to each ser-
vice procedure.

For further information, see the CONSULT Operation

Manual.

[l seLecT DG mopE  [¥|
| work suPPORT

|
[ SELF-DIAG RESULTS ]
[DATaMONTOR |
|
|

[ AcTive TEST
[ Ecm PART NUMBER

[ FunCTION TEST |
SEF136P

[ seecToina mooe (&)
| FREEZE FRAME DATA |

I |
[ |
L
]
l |

SEF137P

EC-38 186



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Consult (Cont'd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE
item WORK ﬁﬂg DATA | ACTIVE | 'UNC- | FREEZE §
SUP-" | NosTiC MoNTor| TEST | TION | FRAME
PORT RESULTS TEST DATA WA
Camshaft position sensor X X X
Mass air flow sensor X X Bl
Engine coolant temperature sensor X X X X
Front oxygen sensor X X X LG
Rear heated oxygen sensor X X
Vehicle speed sensor X X X X
Throttle position sensor X X X X
EGR temperature sensor X X FE
Intake air temperature sensor X X
INPUT
Crankshaft position sensor (CBD) X
n Knock sensor X el
E Ignition switch (start signal) X X
& Closed throttle position switch X X MT
é Air conditioner switch X
g Park/Neutral position switch X X X AT
§ Power steering oil pump switch X X
8 Air conditioner pressure switch X B,
8 Battery voltage X
Injectors X X X RBA
X (Igni-
Power transistor {Ignition timing) X tion sig- X X X
nal) BR
|IACV-AAC valve ' X X X X X
OUTPUT Air conditioner relay X &7
Fuel pump relay X X X X
Cooling fan X X X X RS
E;?VF;& canister control solenoid X X X X
Calculated load value X X BY
X: Applicable
HA
EL
10X
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'ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Consult (Cont’d)

Diagnostic test mode

Function

Work support

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

Self-diagnostic resuits

Self-diag__nostic 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
spacified range.

ECM part numbers

ECM part numbers can be read.

Function test

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

Freeze frame data

ECM stores the driving condition at the
moment a malfunction is detected, and the
stored data can be read. [Regarding the
details, refer to “Freeze Frame Data” (EC-
29).]

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

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

* |GN 3W "ON"

s ENG NOT RUNNING

® ACC PEDAL NOT PRESSED

When adjusting throttle pasition
sensor initial position

|IGNITION TIMING ADJ

® [GNITION TIMING FEEDBACK CONTROL WILL BE
HELD BY TOUCHING “START". AFTER DOING 80,
ADJUST IGNITION TIMING WITH A TIMING LIGHT
BY TURNING THE CRANKSHAFT POSITION
SENSOR.

When adjusting initial ignition
timing

IACV-AAC VALVE ADJ

SET ENGINE SPEED AT THE SPECIFIED VALUE
UNDER THE FOLLOWING CONDITIONS.
¢ ENGINE WARMED UP

When adjusting idle speed

CRANK A FEW TIMES AFTER ENGINE STALLS,

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

EC-40
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SELF-DIAGNOSTIC MODE

Regarding items detected in “SELF-DIAG RESULTS” mode, refer to “Diagnostic Trouble Code
(DTC) Chart” (See page EC-58.)

DATA MONITOR MODE

Consult (Cont’d)

Monitored item ECM Main
[Unit} input { Description Remarks
. signais
signals
CMPS-RPM ¢ Indicates the engine speed computed |® Accuracy becomes poor if engine
(REF) [rpm] from the REF signal (180° signal) of speed drops below the idle rpm.

0|0

the camshaft position sensor.

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

MAS AIR/FL SE [V]

The signal voltage of the mass air flow
sensor is displayed.

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

COOLAN TEMP/S
[°C] or [°F]

The engine coolant temperature
{determined by the signal voltage of
the engine coolant temperature sen-
sor) is displayed.

When the engine coclant temperature
sensor is open or short-circuited, ECM
enters fail-safe mode. The engine cool-
ant temperature determined by the
ECM is displayed.

FR O2 SENSOR {V]

The signal voltage of the front oxygen
sensor is displayed.

RR 02 SENSOR V]

The signai voltage of the rear heated
oxygen sensor is displayed.

FR 02 MNTR
[RICH/LEAN]

O |00 O O
O OO0 O O

Display of front oxygen sensor signal
during air-fuel ratio feedback control:
RICH ... means the mixture became
“rich”, and control is being affected
toward a feaner mixture.

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

After turning ON the ignition switch,
“RICH" is displayed until air-fuel mix-
ture ratio feedback control begins.
When the air-fuel ratio feedback is
clamped, the value just before the
clamping is displayed continuously.

RR 02 MNTR
[RICH/LEAN]

Display of rear heated oxygen sensor
signal:

RICH ... means the amount of oxygen
after three way catalyst is relatively
large.

LEAN ... means the amount of oxygen
after three way catalyst is relatively
small.

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

VHCL SPEED SE
[km/h] or [mph]

0|0

The vehicle speed computed from the
vehicle speed sensor signal is dis-
played.

NOTE:

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

matically.

EC-41
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

Monitored item
{Unit]

ECM
input
signals

Main
signals

Description

Remarks

BATTERY VOLT [V]

O

The power supply voltage of ECM is
displayed.

THRTL POS SEN
v

O

The throttle position sensor signal volt-
age is displayed.

EGR TEMP SEN [V]

The signal voltage of the EGR tem-
perature sensor is dispiayed.

INT/A TEMP SE [°C]
or [°F]

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

START SIGNAL
[ON/OFF]

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

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

CLSD THL/P SW-
[CN/OFF]

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

AIR COND SIG
[ON/OFF]

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

P/N POSI SW
[ON/OFF]

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

PW/ST SIGNAL
[ON/OFF]

Indicates [ON/OFF] condition of the
power steering oil pressure switch
determined by the power steering oil
pressure signal.

LOAD SIGNAL

O] O 0|0 00

Indicates [ON/OFF] condition from the
rear defogger signal.

IGNITION SW
[ON/OFF]

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

A/C PRESS SW
[ON/OFF]

O 00 O OO 000 000

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

INJ PULSE [msec]

O

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

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

B/FUEL SCHDL
[msec]

“Base fuel schedule” indicates the fuel
injection pulse width programmed into
ECM, prior to any learned on-board
corraction.

IGN TIMING [BTDC]

O

indicates the ignition timing computed
by ECM accerding te the input signals.

EC-42
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consuit (Cont’d)

Monitored item

ECM

[Unit] input !Vlam Description Remarks
. signals
signals
IACV-AAC/V [%6] ® Indicates the idie air control valve
O (AAC valve) control value computed by
ECM according to the input signals.
A/F ALPHA {%] Indicates the mean value of the air-fusl | ® When the engine is stopped, a certain
ratio feedback correction factor per value is indicated.
O cycle. ® This data aiso includes the data for the
air-fuel ratio learning control.
AIR-COND RLY Indicates the air conditioner relay con-
[ON/OFF] trol condition {determined by ECM

according to the input signal).

FUEL PUMP RLY
[ON/OFF]

Indicates the fuel pump relay control
condition determined by ECM accord-
ing to the input signals.

COOLING FAN
[HI/LOW/OFF]

Indicates the control condition of the
cooling fan (determined by ECM
according to the input signal).

HI ... High speed operation

LOW ... Low speed operation

OFF ... Stop

EGRC SOLWV
[ON/OFF]

Indicates the control condition of the
EGR & canister control solendid valve
{determined by ECM according to the
input signal).

ON ... EGR and canister purge opera-
tion cut-off

OFF ... EGR and canister purge
operation not cut-off

CAL/LD VALUE [%]

“"Calculated load value” indicates the
value of the current airflow divided by
peak airflow.

ABSOL TH-P/S [%]

“Absolute throttle position sensor” indi-
cates the throttle opening computed by
ECM according to the signal voltage of
the throttle position sensor.

MASS AIRFLOW
[gm/s]

Indicates the mass airflow computed
by ECM according to the signal volt-
age of the mass airflow sensor.

VOLTAGE
N

Voltage measured by the voltage
probe.

PULSE
[msec] or [Hz] or [%)]

Pulse width, frequency or duty cycle
measured by the pulse probe,

e Only “#” is displayed if item is unable
to be measured.

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

Consult {Cont’d)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGMENT

CHECK ITEM (REMEDY)

FUEL INJEC-
TION

Engine: Return to the original
trouble condition

Change the amount of fuel
injection using CONSULT.

If trouble symptom disappears,
see CHECK ITEM.

Harness and connector
Fuel injectors
Front oxygen sensor

Engine: After warming up, idle
the engine.

Change the IACV-AAC valve
opening percent using CON-
SULT.

P T . V. I Y el

-
LTINS oPJTTU LIHANYSO ALLAJT U Ty

to the opening percent.

[ )
Harness and connector

IACV-AAC valve

ENG COOLANT
TEMP

Engine: Return to the original
trouble condition

Change the engine coolant
temperature indication using

If trouble symptom disappears,
see CHECK ITEM.

Harness and connector
Engine coolant temperature
sensor

CONSULT. ® Fuel injectors
Engine: Return to the original
trouble condition i
IGNITION TIM- N If trouble symptom disappears, e L
ING Timing Ilght.. S_e_t o . coe CHECK ITEM. ¢ Adjust initial ignition timing
Retard the ignition timing using
CONSULT.
Engine: After warming up, idle #® Harness and connector
the engine. ¢ Compression
POWER BAL- A/C switch “OFF” Enaine runs rouah or dies e Injectors
ANCE Shift lever “N” 9 9 ) ¢ Power transistor
Cut off each injector signal one ® Spark plugs
at a time using CONSULT. ® Ignition coils
Ignition switch: ON ¢ Hamess and connector
COOLING FAN Turn the cooling fan “ON” and | Cooling fan moves and stops. e Cooling fan motor
“OFF” using CONSULT. g
Ignition switch: ON (Engine
stopped)
FUEL PUMP wmnrs | FUel pump relay makes the oper- |® Harness and connector
RELAY Turn the fuel pump relay "ON ating sound e Fuel pump rela
and “OFF" using CONSULT 9 ' pump refay
and listen to operating sound.
Ignition switch: ON
EGRC SOLE- Turn solenoid valve “ON” and | Solenoid valve makes an operat- |® Harness and connector
NOID VALVE “QFF" with the CONSULT and |ing sound. # Solenoid valve
listen to operating sound.
SELF- . -~ . ) . - -
In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by
LEARNING - »
CONT touching “CLEAR" on the screen.

EC-44
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

FUNCTION TEST MODE

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

SELF-DIAG
RESULTS

& Ignition switch: ON
(Engine stopped)

& Displays the results of on-
board diaghostic system.

Objective system

CLOSED
THROTTLE POSI
(CLOSED
THROTTLE POSI-
TION SWITCH CIR-
cuIm)

& Ignition switch: ON
(Engine stopped)

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

¢ Harness and connector

® Throttle position sensor
(Closed throtlle position
switch)

® Throttle position sensor
(Closed throttle position
switch) adjustment

s Throttle linkage

® Verify operation in DATA
MONITOR mode.

THROTTLE POSI|
. SEN CKT

® Ignition switch: ON
(Engine stopped)

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

® Harness and connector

® Throttle position sensor

# Throttle position sensor
adjustment

® Throttle linkage

& Verify operation in DATA
MONITCR mode.

PARK/NEUT POSI
SW CKT

@ Ignition switch: ON
(Engine stopped)

¢ |nhibitor/Neutral position
switch circult is tested
when shift lever is manipu-
lated.

Throttle valve: opened QOFF
Throttle valve: closed ON
Range (Throttle valve fully More than
opened — Throttle valve

3.0v
fully closed)
Qut of N/P positions OFF
In N/P positions ON

® Hamess and connector

® Neutral position switch or
inhibitor switch

® Linkage or inhibitor switch
adjustment

FUEL PUMP
CIRCUIT

® |gnition switch: ON
(Engine stopped)

® Fuel pump circuit is tested
by checking the pulsation
in fuel pressure when fue!
tube is pinched.

There is pressure pulsation on the fuel

feed hose.

& Hamess and connector
® Fuel pump

e Fuel pump relay

® Fuel filter clogging

® Fuel level

EGRC S0OLV CiR-
curr :

® ignition switch: ON
(Engine stopped)

® EGR & canister control
sclenoid valve circuit is
tested by checking sole-
noid valve operating noise.

The solenoid valve makes an operating

sound every 3 seconds.

¢ Harness and connector
* EGR & canister control
solenoid valve

COOLING FAN CIR-
cuIT

@ |gnition switch: ON
(Engine stopped)

¢ Cooling fan circuit is
tested when cooling fan is
rotated.

The cooling fan rotates and stops every

3 seconds.

& Harness and connector
¢ Cooling fan motor
& Cooling fan relay

EC-45
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult {Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

START SIGNAL
CIRCUIT

® |gnition switch: ON —»
START

& Start signal circuit is tested
when engine is started by
operating the starter.
Before cranking, battery
voitage and enging cooiant
temperature are displayed.
During cranking, average
battery voltage, mass air
flow sensor output voliage
and cranking speed are
displayed.

Start signai: OFF — ON

® Harness and connector
® Ignition switch

PW/ST SIGNAL
CIRCUIT

& |gnition switch: ON
(Engine running)

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

Locked position

ON

Neutral position

OFF

® Harness and connector

® Power steering oil
pressure switch

& Power steering oil pump

VEHICLE SPEED
SEN CKT

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

Vehicle speed sensor input signal is

greater than 4 km/h (2 MPH)

® Harness and connector
® Vehicle speed sensor
& Electric speedometer

IGN TIMING ADJ

& After warming up, idle the
engine.

# [gnition timing adjustment
is checked by reading
ignition timing with a
timing light and checking
whether it agrees with
specifications.

The timing light indicates the same value

on the screen.

® Adjust ignition timing (by
moving crankshaft position
sensor or distributor)

® Camshaft position sensor

~ drive mechanism

MIXTURE RATIO
TEST

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

Front oxygen sensor COUNT: More than

5 times during 10 seconds

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

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

® VACUUM SYS {Intake air
leaks)

® Front oxygen sensor
circuit

® Front oxygen sensor
operalion

® Fuel pressure high or low

® Mass air flow sensor

EC-46
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Consult (Cont’d)

FUNCIII_EE TEST CONBITION JUDGEMENT CHECK ITEM (REMEDY)

® After warming up, idle the &l
engine.

@ |njector operation of each ' M2
cylinder is stopped one . ® |njector circuit (Injector, L
after another, and resultant harness or connector)
change in engine rotation | Difference in engine speed is greater & Ignition circuit (Spark plug, EM

POWER BALANCE is examined to evaluate than 25 rom before and after cutting off power transistor, ignition "

combustion of each the injector of each cylinder. coil, harness or connector)
cylinder. (This is only ® Compression LG
displayed for models ® Valve timing

where a sequential
mulktiport fuel injection
system is used.)

® After warming up, idle the

engine & Harness and connector EE
. ' , e |[ACV-AAC valve =
® IACV-AAC valve system Is Cifference in engine speed is greater ® Air passage restriction
IACV-AAC/ tested by detecting change .
. ) than 150 rpm between when valve between air inlet and cL
SYSTEM in engine speed when . o o
IACV-AAC valve opening opening is at 80% and at 20%. IACV-AAC valve
: ® |AS (Idle adjusting screw}
is changed to 0%, 20% adjustment
and 80%. ‘ L
AT
FA
RA&
B
ST
BT
HA
EL
I3
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

FREEZE FRAME DATA

Freeze frame data

item Description
g?gETROUBLE & ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to
[PXXXX] “Alphabetical & P No. index for DTC (EC-57}.]

FUEL SYS DATA

“Fuel injection system status” at the moment a malfunction is detected is displayed.

One mode in the following is displayed.

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

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

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

CAL/LD VALUE [%]

*

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

COOLANT TEMP
[°C] or [°F}

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

S-FUEL TRIM [%]

“Short-term fuel trim” at the moment a malfunction is detected is displayed.
The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base

fuel schedule,

L-FUEL TRIM [%]

“Long-term fuel trim” at the moment a malfunction is detected is displayed.
The long-term fuel trim indicates much more gradual feedback compensation to the base fuel
schedule than short-term fuel trim.

ENGINE SPEED
[rom]

The engine speed at the moment a malfunction is detected is displayed.

VHCL SPEED [km/h]
or [mph]

The vehicle speed at the moment a malfunction is detected is displayed.

EC-48
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Consult (Cont’d)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE

CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in “DATA MONI-
TOR” 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 will be displayed at the moment the malfunction is
detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA
MONITOR cannot continue any longer after the malfunction detection.

2. "MANU TRIG” (Manual trigger}):

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

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

& While trying to detect the DTC by performing the “DTC CONFIRMATION PROCEDURE”, be sure
to select 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 CONFIRMATION PROCEDURE", the moment a malfunc-
tion 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 |f the malfunction is displayed as soon as “DATA MONITOR?” is selected, reset CONSULT to “MANU
TRIG”. 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 for the normal operating condition.

“'EI SELECT MONITOR ITEM I | M ser recoromacono | [ B seT mEcomoing conp j
oo e | IR R s o
I MAIN SIGNALS I LONG TIME LONG TIME
[ secection From MeENU | | | |
[ ADDRESs SETTING | | | ]
[sena|]  START | | || _
"SETTING" *AUTC TRIG* "MANU TRIG"
A maifunction can be A malfunction can not be
displayed on "DATA displayed on "DATA
MONITOR" screen MONITCR" screen
automaticaliy if detected. automatically even if
detected.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST): Sample

SEF139P

Data link
connector
for GST

AECS573

Sample screen”

CARB OBD-I|
PROGRAM CARD
v0.05

Press [YES]
for SETUP
Press [ENTER]
to START

SEF141P

CARB OBD-I MENU
1: CURRENT DATA

. FREEZE DATA

: TROUBLE CODES

: CLEAR CODES

. 02 TEST RESULTS
READINESS TESTS
: AUTOPROBE

: SETUP

W odaswn

SEF142P

Generic Scan Tool (GST)

DESCRIPTION

Generic Scan Tool (OBDII scan tool) complying with SAE J1978
has five different functions explained on the next page.
ISO9141 is used as the protocol.

The name “GST” or "Generic Scan Tool” is used in this service
manual.

GST INSPECTION PROCEDURE

1. Tum off ignition switch.

2. Connect "GST” to data link connector for GST. {Data link
connector for GST is located under LH dash panel near the
fuse box cover.)

3. Turn ON ignition switch.

4. Enter the program according to instruction on the screen or
in the operation manual.

(*: Regarding GST screens in this section, sample screens are

shown.)

5. Perform each diagnostic mode according to each service
procedure.

For further information, see the GST Operation Manual of

the tool maker.

EC-50
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Generic Scan Tool (GST) (Cont’d)

FUNCTION
Diagnostic test mode Function
. : — — &l
MODE 1 (Current data) Thls_ mode gains access to current emission-related data values, |nclpd|ng an_a
log inputs and outputs, digitai inputs and outputs, and system status information.
This mode gains access to emission-related data value which were stored by MA,
MODE 2 (Freeze data) ECM during the freeze frame. [For details, refer to “Freeze Frame Data” (EC-
48).]
i i to emission-related train t i E
MODE 3 (Trouble codes) This mode gains access to emission-related power train trouble codes which
were stored by ECM.
This mode ¢an clear all emission-related diagnostic infarmation. This includes: LE

® Clear number of diagnostic trouble codes (MODE 1}
& Clear diagnostic trouble codes (MODE 3)

MODE 4 {Clear codes) e (lear trouble code for freeze frame data (MODE 1}
® Clear freeze frame data (MODE 2}

e Clear oxygen sensor test data (MODE 5)

e Reset status of system monitoring test (MODE 1) EE

MODE 5 (02 test rasults) This mode gains access to the on-board oxygen sensor monitoring test results,

oL

M

BT
(&

EL
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

NOTE
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TROUBLE DIAGNOSIS — General Description

Sensors

@&

Actuators

.//#’ f@

MEFQ360

SEF234G

Introduction

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

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

A visual check only may not find the cause of the problems. A
road test with CONSULT (or GST) or a circuit tester connected
should be performed. Follow the “Work Flow” on the next page.
Before undertaking actual checks, take just a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer can supply good information about such
problems, especially intermittent ones. Find out what symptoms
are present and under what conditions they occur. A “Diagnos-
tic Worksheet” like the example on EC-56 should be used.
Start your diagnosis by looking for “conventional” problems first.
This will heip troubleshoot driveability problems on an electroni-
cally controlied engine vehicle.

EC-53
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TROUBLE DIAGNOSIS — General Description

Work Flow

CHECK IN

h 4

Listen to customer complaints. {(Get symptoms.}

.............................................. STEP |
v
Check, print out or write down, and erase Diagnostic Trouble Code {DTC) and
Freeze r_‘rame Data (Pre_check). ......................................... STEP “
Symptoms No symptoms, except MIL
collected. lights up, or Malfunction
Code exists at STEP 1.
r
Verify the symptom by driving in the condition the *
customer described. ....................................................................................... STEP |||
Normal Code Malfunction Code
(at STEP II) (at STEP 1)
v
Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE”. | veerievee e 1 STEP IV
4
Choose the approprlate action. * ....................................... STEP V
Mah‘unction Code {atySTEP Il or IV} Normal Code (at both STEP Il and |V)
A4
BASIC INSPECTION
SYMPTOM BASIS (at STEP | or 1Il)
........................................................ b
\ 4
Perform inspections —
according to Symptom
Matrix Chart.
¥ J’
TROUBLE DIAGNOSIS FOR DTC XXX. STEP VI
v
REPAIR/REPLACE
v
NG| FINAL CHECK
Confirm that the incident is completely fixed by performing BASIC INSPECTION
and DTC CONFIRMATION PROCEDURE (or OVERALL FUNGTION GHEGK), [ STEP Vil
OK
A d
CHECK OUT

*1: If the incident cannot be duplicated, see “Incident Simulation Tests” of “HOW TO PERFORM EFFICIENT DIAGNO-

SIS 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

DIAGNOSIS FOR POWER SUPPLY EC-87).

EC-54
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TROUBLE DIAGNOSIS — General Description

Description for Work Flow

STEP

DESCRIPTION

STEP !

Get detailed information about the conditions and the environment when the incident/symptom occurred
using the “DIAGNOSTIC WORK SHEET” as shown oh the next page.

STEP Il

Before confirming the concern, 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
EC-28.) The DTC and the freeze frame data can be used when duplicating the incident at STEP Il & IV.
Study the relationship between the cause, specified by DTC, and the symptom described by the customer.
(The “Symptom Matrix Chart” will be useful. See page EC-73.}

STEP IH

Try to confirm the symptom and under what conditions the incident occurs.

The “DIAGNOSTIC WORK SHEET"” and the freeze frame data are useful fo verify the incident. Connect
CONSLILT to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagrosis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.)

If the malfunction code is detected, skip STEP IV and perform STEP V.

STEP IV

Try to detect the Diagnostic Trouble Code {DTC} by driving in {or performing) the "DTC CONFIRMATION
PROCEDURE”. Check and read the DTC and freeze frame data by using CONSULT or Generic Scan Tool.
During the DTG verification, be sure to connect CONSULT to the vehicle in DATA MONITCOR (AUTO TRIG)
mode and check real time diagnosis results.

if the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.)

In case the “DTC CONFIRMATION PROCEDURE" is not available, perform the “OVERALL FUNCTION
CHECK" instead. The DTC cannot be displayed by this check, howsver, this simplified “check” is an effec-
tive alterrative.

The “NG” result of the "“OVERALL FUNCTION CHECK?” is the same as the DTC detection.

STEP V

Take the appropriate action based on the resuits of STEP | through IV.

if the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC XX.

if the normal code is indicated, proceed to the BASIC INSPECTION. {(Refer to EC-70.) Then perform inspec-
tions according to the Symptom Matrix Chart. (Refer to EC-73.)

STEP VI

Identify where to begin diagnosis based on the relationship study between symptom and possible causes.
Inspact the system for mechanical binding, loose connectors or wiring damage using {tracing) “Harness Lay-
outs”,

Gently shake the related connectors, components or wiring harness with CONSULT set in “DATA MCONITOR
{AUTO TRIG)” mode.

Check the voltage of the related ECM terminals or monitor the output data from the related sensors with
CONSULT. Refer to EC-76.

Repair or replace the malfunction parts.

STEP VI

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.

Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code {Diagnostic trouble code
No. 55 or PO000) is detected. If the incident is still detected in the final check, perform STEP VI by using a
different method frem the previous cne.

Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) DTC in ECM
and A/T control unit. {Refer to EC-28.)

EC-55
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TROUBLE DIAGNOSIS — General Description

KEY POINTS Diagnostic Works_heet 3
There are many operating conditions that lead to the malfunc-
WHAT ... Vehicie & engine model tion of engine components. A good grasp of such conditions can
WHEN ... Date, Frequencies make trouble-shooting faster and more accurate.
WHERE ..... Road conditions In general, each customer feels differently about a problem. It
HOW ... Operating conditions, is important to fully understand the symptoms or conditions for
Weather conditions, a customer complaint.
Symptoms Utilize a diagnostic worksheet like the one shown below in order
to organize all the information for troubleshooting.
SEF307L)
WORKSHEET SAMPLE
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
0 Impossible to start 0 No combustion I Partial combustion
O Partial combustion affected by throttle position
O Startability OO Partial combustion NOT affected by throttle position
U Possible but hard to start LI Others
[ ]
. O No fast idle 1 Unstable [0 High idle O Low idle
O kdling
Symptoms O Cthers [ 1
] Stumble O Surge 0 Knock O Lack of power
O Driveability O intake backfire [0 Exhaust backfire
O Others | 1
[ At the time of start O While idling
O Engine stalf O While accelerating O While decelerating
O Just after stopping 0 While lcading

Incident occurrence

O Just after delivery [0 Recently
7 In the merning 1 At night O in the daytime

Frequency

O All the time O Under certain conditions O Sometimes

Weather conditions

O Not affected

Engine conditions

Woather [D Fine O Raining E]I Snowing O Others
Temperature O Hot O Warm 1 Cool O Cold 3 Humid °F
O Cold O During warm-up 7 After warm-up

Engine speed 1

| | | ] ]
0 2,000

}
4,000 6,000 8,000 rpm

Road conditions

O In town O In suburbs O Highway 0] Off road (up/down)

Driving conditions

O Not affected

[ At starting [] While idling [ At racing
0 While accelerating O While cruising

O While decelerating 00 While turning (RH/LH)

Vehiclespeed L . ( o 1 . 1 % 4 0
0 10 20 30 40 5¢ 60 MPH

Malfunction indicator lamp

O Turned on O Not turned on

EC-56
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TROUBLE DIAGNOSIS — General Description

Alphabetical & P No. Index for DTC

ALPHABETICAL INDEX FOR DTC P NO. INDEX FOR DTC .
ltems bTC Reference pTe lterns Raference
(CONSULT screen terms) | MIL* CONSULT page CONSULT MIL*1 | (CONSULT screen terms) page
GST*2 GST*2 MA
*COOLANT TEMP SEN 08 PO125 EC-193 P00GO 55 | NO SELF DIAGNOSTIC _
AT 1ST SIGNAL 113 PO731 AT section FAILURE INDICATED
AT 2ND SIGNAL 114 PO732 | AT section P0100 12 |MASS AIR FLOW SEN EC-85 =
AT 3RD SIGNAL 115 PO733 | AT section PO110 41 |INT AR TEMP SEN EC-155
AT 4TH SIG OR TCC 116 PO734 AT section ;'g:;g :2 '(I':SF?(!)-'?‘T'ILTETE(TSPI z';: Eg';gg "
x gzghlg;; LINE ; E?ggg nggi PO125 98 |"COOLANT TEMP SEN EC-193
P0130 37 |CLOSED LOOP EC-154
CAMSHAFT POSI SEN " P0340 EC-90 PO130 33 | FRONT 02 SENSOR EG-140
CLOSED LOOP 37 PO130 EC-154 PO136 77 | REAR 02 SENSOR EC-177
COOLANT TEMP SEN 13 POT15 EC-100 PO170 76 |FUEL INJ SYSTEM EC-172
CRANK P/S (OBD) COG | 95 P1336 EC-189 P030D 71 | RANDOM MISFIRE EC-165 EE
CRANK POS SEN (OBD) | 82 P0335 EC-182 PO301 O P — EC-165
CYL 1 MISFIRE 68 Po301 EC-165 P0302 | 67 |CYL2MISFIRE EC-165
CYL 2 MISFIRE 67 FO302 EC-165 P0303 66 | CYL 3 MISFIRE EC-165 el
CYL 3 MISFIRE 66 P0303 EC-165 PQ304 65 |CYL 4 MISFIRE EC-165
CYL 4 MISFIRE 65 P0O304 EC-165 P0O325 34 KNOCK SENSOR EC-145 MT
ECM 31 PO6O5 EC-130 PO335 82 |CRANK POS SEN (OBD) | EC-182
EGR SYSTEM 32 PO400 EC-182 P0340 11 | CAMSHAFT POSI SEN EC-90
EGR TEMP SENSOR 35 P1401 EC-148 P0400 32 |EGR SYSTEM EC-132 AT
EGRC SOLENOIDV 105 P1400 EC-205 P0402 36 |EGRC-BPT VALVE EC-152
EGRC-BPT VALVE 36 P0402 EC-152 PO4Z0 7o | TW CATALYST £C-180
ENGINE SPEED SIG 127 Po725 | AT section SYSTEM EA
FLUID TEMP SENSOR | 128 PO710 | AT section PO500 14 | VEHICLE SPEED SEN EC-104
FRONT 02 SENSOR 33 PO130 EG-140 PO505 25 | AGV-AAG VALVE EC-114
FUEL INJ SYSTEM 76 PO170 EC-172 Pos00 — | AT COMMLINE EC-209
IACV-AAC VALVE % POS05 FC-114 :ggg: 1?:;3 IE::K/NEUT POSI SW Eglgg
:ﬁ:'::fg‘::;ﬂg:m 12111 :)jig Af:ltoizn PO705 111 | INHIBITOR SWITCH AT section  BR
PO710 128 |FLUID TEMP SENSOR | AT section
INT AIR TEMP SEN 4 PO110 EC-155 PO720 112 |VHCL SPEED SEN AT | AT section
KNOCK SENSOR 34 0325 EC-145 PO725 127 | ENGINE SPEED SIG AT section ST
LINE PRESSURE S/ 125 PO745 AT section PO731 113 | AT 1ST SIGNAL AT section
MASS AIR FLOW SEN 12 P0100 EC-95 PO732 114 | AT 2ND SIGNAL AT section
OVER HEAT 28 P1300 EC-118 P0733 115 | A/T 3RD SIGNAL AT section DO
OVERRUN CLUTCH S/ 123 P1760 AT section PO734 116 |A/T 4TH 8IG OR TCC AT section
PARK/NEUT POSH SW 103 PO705 EC-198 PO740 124 | TOR CONV CLUTCH SV | AT section BT
RANDOM MISFIRE i P0300 EC-165 P0O745 125 |LINE PRESSURE SV AT section
REAR O2 SENSOR 77 PD136 EC-177 PO750 118 | SHIFT SOLENOID/V A AT section
SHIFT SOLENOID/V A 118 PO750 AT section PO755 121 [SHIFT SOLENOIDA B AT section  up
SHIFT SOLENOID/V B 121 PO755 AT section P1320 21 |IGN SIGNAL-PRIMARY EC-108
THROTTLE POSI SEN 43 PO120 EC-160 P1336 95 |CRANK P/S (OBD)COG | EC-189
THRTL POSI SEN AT 126 P1705 AT section P1400 105 | | EGRC SOLENOIDA EC-205 EL
TOR CONV GLUTCH SV | 124 PO740 AT section P1401 35 |EGR TEMP SENSOR EC-148
TW CATALYST P1605 84 | AT DIAG COMM LINE EC-186
SYSTEM 72 P0420 EC-169 . P1705 126 |THRTLPOSISEN AT | ATsecton IO -
VEHIGLE SPEED SEN 14 PO500 EC-104 P1760 123 [OVERRUN CLUTCH S/V | AT section
VHCL SPEED SEN AT 112 P0720 AT section P1906 28 |OVER HEAT EC-118
*1: These are controlled 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

No. ion i
‘ . (Scresn terms for CONSULT, Maifunction is detected when ...
miL| CONSULT | «gE) F DIAG RESULTS” mode)
GST _
11 P0340 Camshatft position sensor circuit | e Either 1° or 180° signal is not detected by the ECM for the first
{CAMSHAFT POSI SEN) few seconds during engine cranking.
& Either 1° or 180° signal is not detected by the ECM often enough
while the engine speed is higher than the specified rpm.
® 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) * Voitage sent to ECM is not practical when compared with the
camshaft position sensor signal and throttle position sensor sig-
nals.

13 PO115 Engine coolant temperature sen- |® An excessively high or low voliage from the sensor is detected by
sor circuit the ECM.

(COOLANT TEMP SEN)

14 PQO500 Vehicle speed sensor circuit ® The almost 0 km/h (0 MPH) signal from the sensor is detected by

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

21 P1320 Ignition signal circuit ® The ignition signal in the primary circuit is not detected by the

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

25 PO505 Idle speed control function ® The idle speed control function does not operale properly.

{IACV-AAC VALVE)

*3: This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNOSIS FOR DTC XXX.
Abbreviations are as follows:

IGN: ON : Turning the ignition switch ON is required for the ECM to detect a malfunction {if one exists).

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

LIFTING

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

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

EC-58
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

X: Applicable
—: Not applicable

“DTC *3 *4
Check Itams CONFIRMA- | “OVERALL |Fail MIL Reference
(Possible Cause) TION PRO- [FUNCTION |Safe llumination | Page &
CEDURE” |CHECK” System
Quick Ref. |Quick Ref, e
® Harness or connectors ‘
{The sensor circuit is open or shorted.)
e Camshaft position sensor RUNNING i _ 2 trip EC-50 LG
® Starter motor
# Starting system circuit (EL section)
¢ Dead (Weak) battery
® Harness or connectors
{The se.nsor cireuit is open or shorted.) RUNNING RUNNING X 2 trip EC-95
® Mass air flow sensor FE
® Harness or connectors Gl
(The sensor circuit is open or shorted.) IGN: ON — X 2 trip EC-100
® Engine coolant temperature sensor
® Harmess or connectors T
(The sensar circuit is open or shorted.) DRIVING LIFTING — 2 trip EC-104
® Vehicle speed sensor
® Haness or connectors : AT
{The ignition primary circuit is open or shorted.)
* Power transistor unit RUNNING — — 2 trip EC-108
e Camshaft position sensor FA
o Camshaft position sensor circuit
® Harness or connectors m
(The valve circuit is shorted.)
¢ |ACV-AAC valve RUNNING
.......................................................................................................... - . _ 2 trip EC'114 BR
# Harness or connectors IGN: ON
(The valve circuit is open.)
® |ACV-AAC valve 8T

*4; oThe "OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a component or circuit.
In some cases, the “OVERALL FUNCTION CHECK” is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIR-
MATION PROCEDURE". ES
When no DTC CONFIRMATION PROCEDURE is available, the *“NG” result of the OVERALL FUNCTION CHECK can be
considered to mean the same as a DTC detection.
¢ During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.
*4: This is Quick Reference of “"OVERALL FUNCTION CHECK". el
Detalls are described in each TROUBLE DIAGNOSIS FOR DTC XXX.
Abbreviations are as follows:
IGN: ON : Turning the ignition switch ON is required for checking the function of the sensor, switch, solencid and circuit. HA,
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 raquired.
DRIVING : Driving the vehicle in the specified pattern is required. EL
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TROUBLE DIAGNOSIS — General Description

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

ENGINE RELATED ITEMS

Diagnostic

trouble code

Detected items

No. —
(Screen terms for CONSULT Malfunction is detected when ...
mi| CONSULT | «gE| F plaG RESULTS” mode)
GST
28 P1900 Cooling fan circuit & Cooling fan does not operate properly.
("2) (OVER HEAT} (Overheat)
& Cooling system does not operate properly,
(Overheat)
® Engine coolant was hot added to the system using the proper fili-
ing method.
31 P0G05 ECM ¢ ECM calculation function is malfunctioning.
(ECM)
32 PQ400 EGR function ® The EGR flow is excessively low or high during the specified driv-
(EGR SYSTEM) ing condition. '
33 P0130 Front oxygen sensor circuit ® An excessiveiy high voltage from the sensor is detected by the ECM.
(FRONT Q2 SENSOR) # The voltage from the sensor is constantly approx, 0.3V.
# The specified maximum and minimum voltages from the sensor
are not reached.
* It takes more than the specified time for the senser to respond
between rich and tean.
34 P0325 Knock sensor circuit ® An excessively low or high voltage from the sensor is detected by
(*1) {KNOCK SENSOR) the ECM.
a5 P141 EGR temperature sensor circuit ® An excessively low or high voltage from the sensor is detecled by
(EGR TEMP SENSOR) the ECM, even when engine coolant temperature is low or high.
36 PO402 EGRC-BPT valve function # EGRC-BPT valve does not operate properly.
(EGRC-BPT VALVE}
37 P0O130 Closed locp control * The closed loop control function does not operate even when

(CLOSED LOOP)

vehicle is driving in the specified condition.

*1: Freeze frame data is not stored in the ECM for the “Knock sensor”. The MIL will not light up for a “Knock sensor” mal-

function.
*2: Diagnostic trouble code No. P1900 is not displayed in SELF-DIAGNOSTIC RESULTS mode with CONSULT.
*3: This is Quick Reference of “DTC CONFIRMATION PROCEDURE”.

Details are described in each TROUBLE DIAGNOSIS FOR DTC XXX.

Abbreviations are as follows:
IGN: ON : Turning the ignition switch ON is required for the ECM to detect a malfunction (if one exists}.
RUNNING: Running engine is required for the ECM to detect a malfunction (if one exists).

LIFTING

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

DRIVING : Driving the vehicle in the specified pattern is required for the ECM.
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable

—: Not applicable

Check Items
(Possible Cause)

“DTC *3
CONFIRMA-
TION PRO-
CEDURE”
Quick Ref.

*4
"OVERALL
FUNCTION
CHECK”
Quick Ref.

Fail
Safe
System

MIL
illumination

Reference
Page

® Harness or connectors.
{The cooling fan circuit is open or shorted.)
e Cooling fan
» Radiator hose
e Radialor
® Radiator cap
e Water pump
® Thermostat
For more information, refer to “MAIN 12 CAUSES
OF OVERHEATING”, (EC-114).

IGN: ON
(RUNNING)

2 trip

EC-118

® ECM
(ECCS control module)

RUNNING

2 trip

EC-130

# EGR valve stuck closed, open or leaking
® Passage obstructed

¢ EGR and canister control solenoid valve
# Tube leaking for EGR valve vacuum

® EGRC-BPT valve leaking

RUNNING

2 trip

EC-132

® Harness or conngctors
{The sensor circuit is open or shorted.)
& Front oxygen sensor
& Injectors
¢ intake air leaks
® Fuel pressure

RUNNING

2 trip

EC-140

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

RUNNING

EC-145

# Harness or connectors
(The sensor circuit is open or shorted.)
® EGR temperature sensor

RUNNING

2 trip

EC-148

* EGRC-BPT valve
# Rubber tube (obstructed or misconnected)

RUNNING

2 trip

EC-152

¢ The front oxygen sensor circuit is open or shorted.
¢ Front oxygen sensor

RUNNING

1 trip

EC-154

*4: eThe “OVERALL FUNCTICN CHECK" is a simplified and effective way 1o inspect a component or circuit.
In some cases, the "OVERALL FUNCTION CHECK" is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIR-

MATION PROCEDURE".

When no DTC CONFIRMATION PROCEDURE is available, the "NG” result of the OVERALL FUNCTION CHECK can be

considered to mean the same as a DTC detection.

& During an “NG” QVERALL FUNCTION CHECK, the DTC might not be confirmed.

*4: This is Quick Reference of “OVERALL FUNCTION CHECK”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC XXX,

Abbreviations are as follows:

IGN: ON : Turning the ignition switch ON is required for checking the function of the sensor, switch, solencid and circuit.
RUNNING: Running engine is required far 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.
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart (Cont d)

ENGINE RELATED ITEMS

Diagnostic

trouble code

Detected items

No. S
(Screen terms for CONSULT, Malfunction is detected when ...
miL| CONSULT | “SELF DIAG RESULTS” mode)
GST ‘
41 P0O110 Intake air temperature sensor | ® An excesgively low or high voltage from the sensor is detected by
circuit the ECM.
(INT AIR TEMP SEN) ® Voltage sent to ECM is not practical when cormpared with the engine
coolant temperature sensor signal.
43 PO120 Throttle position sensor circuit | ® An excessively low or high voltage from the sensor is detected by
(THROTTLE POSI SEN) the ECM.
¢ Voltage sent to ECM is not practical when compared with the mass
air flow sensor and camshaft position sensor signals.
55 (P0000) No failure e No malfunction related to OBD system is detected by either ECM or
{NO SELF DIAGNOSTIC FAIL- [ A/T control unit.
URE INDICATED...)
65 P0304 No. 4 cylinder’s misfire (Three-way catalyst damage) {Exhaust quality deterioration)
(CYL 4 MISFIRE) The misfire occurs, which will The misfire occurs, which will not
- — damage three way catalyst by damage three way catalyst but will
66 P0303  |No. 3 cylinder's misfire overheating. affect emission deterioration.
{CYL 3 MISFIRE)
67 P0302 No. 2 cylinders misfire
{CYL 2 MISFIRE)
68 P0301 No. 1 cylinders misfire
{CYL 1 MISFIRE)
71 PO300 Multiple cylinders’ misfire
(RANDOM MISFIRE) _
72 P0420 Three way catalyst function ® Three way catalyst does not operate properly.
(TW CATALYST SYSTEM) ¢ Three way catalyst does not have enough oxygen storage capacity.
76 PO170 Fuel injection system function | ® Fuel injection system does not operate properly.
(FUEL INJ SYSTEM) # The amount of mixture ratio compensation is excessive.
{The mixture ratio is too lean or too rich.)
77 P0136 Rear heated oxygen sensor ® An excessively high voltage from the sensor is detected by the

circuit
{REAR Q2 SENSOR}

ECM.

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

e It takes more than the specified time for the sensor 10 respond
between rich and fean.

*3: This is Quick Reference of “DTC CONFIRMATION PROCEDURE”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC XXX.
Abbreviations are as follows:

IGN: ON : Turming the ignition switch ON is required for the ECM to detect a malfunction (if one ex1sts)

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

LIFTING

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

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

*4: oThe “OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a component or circuit.

In some cases, the “OVERALL FUNCTION CHECK" is used rather than a "DIAGNOSTIC TROUBLE CODE CONFIR-
MATION PROCEDURE".
When no DTC CONFIRMATION PROCEDURE is available, the “NG” result of the OVERALL FUNCTION CHECK can be
considered to mean the same as a DTC detection.

¢ During an “NG” OVERALL FUNGTION CHECK, the DTC might not be confirmed.

EC-62
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TROUBLE DIAGNOSIS —_ Generalbesc'ription
Diagnostic Trouble Code (DTC) Chart (Cont’d)

X: Applicable
—: Not applicable

- @l

“DTC *3 )
Check ltems CONFIRMA- | “OVERALL | Fail MIL Reference
(Possible Cause) TION PRO- |FUNCTION | Safe lllumination | Page MA

CEDURE" |CHECK" System

Quick Ref. | Quick Ref.

EM

® Harness or connectors _

{The sensor circuit is open or shorted.) . .

e Intake air temperature sensor IGN: ON - - 2 trip EC-155
Le
® Harness or conhectors _ .

(The sensor circuit is open or shorted.) ) . .

e Throttie position sensor LIFTING IGN: ON X 2 trip EC-160 EC
® No failure
— — — — - FE
{Three-way

* Improper spark plug _ c;:::falnysg) oL
# The ignition secondary circuit is open ar shorted. 9
¢ [nsufficient compression 1tri
e Incorrect fuel pressure P MT
¢ EGR valve DRIVING — — (Exhaust | EC-165
o The injector circuit is open or shorted. lity det
¢ Injectors : qua 'tyt. ele-
e Intake air leak rioration) AT
® Lack of fuel 2 tri
& Magnetized flywheel (drive plate) P

FA
® Three way catalyst
. Exhaust_tube
® Intake air leak — RUNNING — 1 trip EC-169
® Injectors
® Injector leak
& Intake air leak BR
® Front oxygen sensor
@ [njectors
® Exhaust gas leak _ _ : 1
® Incorrect fuel pressure RUNNING 2 trip EC-172 ST
e Mass air flow sensor
& | ack of fuel

RS
® Harness or connectors

{The sensor circuit is open or shorted.)

# Rear heated oxygen sensor RUNNING . BT
® Fuel pressure — (DRIVING) — 2 trip EC-177
# Injectors -
® |Intake air leaks

HA
*4: This is Quick Reference of “OVERALL FUNCTION CHECK”.

Details are described in each TROUBLE DIAGNOSIS FOR DTC XXX,

Abbreviations are as fotlows: EL
IGN: ON : Turning the ignition switch ON is required for checking the function of the sensor, switch, solenoid and circuit.
RUNNING: Running engine is required for checking the function of the sensor, switch, solenocid and circuit.

LIFTING : Lifting up the vehicle, running engine and spinning wheels are required. IBX
DRIVING : Driving the vehicle in the specified pattemn is required.
211
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. TROUBLE DIAGNOSIS — General Description

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

ENGINE RELATED ITEMS

.DiaQnOstic .
trouble code Detected items
No. -
— (Screen terms for CONSULT, “SELF DIAG Matfunction is detected when ...
mi| CONSULT RESULTS" mode)
_ - GST .
82| PO0335 Crankshaft position sensor (OBD) circuit e The proper puise signal from the sensor is not
[CRANK POS SEN (0OBD)] detected by the ECM while the engine is running
at the specified rpm.
84 P1606 A/T diagnosis communication line #® An incorrect signal from A/T control unit is detec-
(A/T DIAG COMM LINE) tect by the ECM.
a5 P1336 Crankshatt position sensor {OBD} « The chipping of the flywhee! or drive plate gear
[CRANK P/S {OBD)-COG] tooth (cog) is detected by the ECM.
98 PO125 Engine coolant temperature sensor function @ Voltage sent to ECM from the sensor is not
{(*COOLANT TEMP SEN) practical, even when some time has passed after
starting the engine.
® Engine coolant temperature is insufficient for
' closed loop fuel control.
103 Po705 F_’a'rk/NeutraI position switch circuit # The signal of the park/neutral position switch is
{PARK/NEUT POS! SW) not changed in the process of engine starting
and driving.
108 P1400 EGR and canister control sclencid valve circuit ® The improper voltage signal is detected by the
(EGRC SOLENOID/Y) ECM through the solenoid valve.
—_— P0O600 Signal circuit from A/T control unit to ECM e ECM receives incorrect voltage from A/T control
{A/T COMM LINE) unit continuously.
*5 This can be detected only by "DATA MONI-
TOR (AUTO TRIG)".

*£: For details, refer to each DTC Confirmation Procedure in AT section,

EC-64
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable

—: Not applicable

Check Items
{Possible Cause)

“DTC *3
CONFIRMA-
TION PRO-
CEDURE"
Quick Ref.

*4
"OVERALL
FUNCTION
CHECK"
Quick Ref.

Fail
Safe
Systemn

MiL
Illumination

Reference
Page

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

RUNNING

2 trip

EC-182

® Harness or connectors

(The communication line circult is open or shorted.)
® Dead (Weak) battery
& A/T control unit

RUNNING

2 trip

EC-186

® Harness or connectors
® Crankshaft position sensor {OBD)
® Fiywheel (Drive plate)

RUNNING

2 trip

EC-189

® Harness or connectors

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

RUNNING

2 trip

EC-193

® Hamess or connectors

(The switch circuit is open or shorted.)
& Neutral position switch
& Inhibitor switch

IGN: ON

2 trip

EC-198

® Harmmess or connectors
(The valve circuit is open or shorted.)
¢ EGR and canister control solenoid valve

IGN: ON
(RUNNING)

2 trip

EC-205

® Harness or connectors
{The circuit between ECM and A/T control unit is
open or shorted.)

RUNNING

RUNNING

EC-209

Note: A dead (weak) battery will reduce the accuracy of the on-board diagnosis and may cause the MIL to light up

without any malfunctions.

*3: This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNOSIS FOR DTC XXX.

Abbreviations are as follows:

IGN: ON : Turning the ignition switch ON is required for the ECM to detect a malfunction (if one exists).
RUNNING: Running engine is required for the ECM to detect a malfunction (if one exists).

LIFTING

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

4. oThe “OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a component or circuit.
In some cases, the “OVERALL FUNCTION CHECK” is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIR-

MATION PROCEDURE".

When no DTC CONFIRMATION PROCEDURE is available, the “NG” result of the OVERALL FUNCTION CHECK can be

considered to mean the same as a DTC detection.

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

® During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.

*4: This is Quick Reference of "“OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNQSIS FOR DTC XXX.

Abbreviations are as follows:

IGN: ON : Turning the ignition switch ON is required for checking the function of the sensor, switch, solenoid 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 wheeis are required.
DRIVING : Driving the vehicle in the specified pattern is required.

EC-65
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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

trouble code

Detected items

No. ion i
(Screen terms for CONSULT, Malfunction is detected when ...
miL| CONSULT | «gp| F pjaG RESULTS" mods)
GST

111 PO705 Inhibitor switch circuit e A/T centrol unit does not receive the correct voltage signal from
{(INHIBITOR SWITCH) the switch based on the gear position.

112 P0720 Revolution sensor o 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 posi- | ® A/T can not be shifted to the 1st gear position even electrical cir-
tion cuit is good.
(A/T 1ST SIGNAL)

114 PO732 Improper shifting to 2nd gear ® A/T can not be shifted to the 2nd gear position even electrical cir-
position cuit is gooed.
(A/T 2ND SIGNAL)

115 PO733 Improper shifting to 3rd gear posi- | ® A/T can not be shifted to the 3rd gear position even electrical cir-
tion cuit is good.
(A/T 3RD SIGNAL) :

116 P0O734 Improper shifiing to 4th gear posi- [ ® A/T can not be shifted to the 4th gear position or perform lock-up
tion or TCC even electrical circuit is good.
(A/T 4TH SIGNAL OR TCC)

118 P0750 Shift solenoid valve A ¢ A/T control unit detects the improper voltage drop when it tries to
(SHIFT SOLENOQID/V A} operate the solencid vaive.

121 PQ755 Shift sotenoid valve B & A/T control unit detects the improper voltage drop when it tries to
(SHIFT SOLENOID/V B) operate the solenoid valve.

123 P1760 QOverrun clutch solenoid valve ® A/T control unit detects the improper voltage drop when it tries to
(OVERRUN CLUTCH S/} operate the solenoid valve.

124 P0740 T/C clutch solenoid valve e A/T control unit detects the improper voltage drop when it tries to
(TOR CONV CLUTCH SV) operate the solenoid valve.

125 PQ745 Line pressure solenoid valve ® A/T control unit detects the improper voltage drop when it tries to
{LINE PRESSURE S/V) operate the solenocid 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 P0725 Engine speed signal o A/T control unit does not receive the proper voltage signal fram
(ENGINE SPEED SIG) the ECM.

128 PO710 Fluid tempserature sensor ® A/T control unit receives an excessively low or high voltage from

(FLUID TEMP SENSCR)

the sensor.

*3: DRIVING pattern 1-6 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 & should meet a through c.
Pattern 6 should meet a through d.

a: Selector lever is in “D” position.

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

c: Throttie opening is over 1/8.

d: Engine speed is over 450 rpm.

e: A/T fluid temperature is 20 - 120°C (68 - 248°F).

EC-66
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable
—: Not applicable
“DTC *3 *4
CONFIRMA- | “OVERALL [ Fail MIL Reference -
Check ltems L
Possible Cause) TION PRO- [FUNCTION |[Safe lllumination |Page
( CEDURE” |CHECK” System
Quick Ref. |Quick Ref.
& Harness or connectors
(The switch circuit is open or shorted.) DRtItVI:I? — — 2 trip
o Inhibitor switch (pattem 1)
® Harness or connectors
{The sensor circuit is open or shorted.) (D:t{zm% — X 2 trip
® Revolution sensor P
& Shift solenoid valve A
# Shift solenocid valve B
© Qverrun clutch solenoid valve
# Line pressure solenoid valve
# Each clutch
# Hydrauiic control circuit DRIVING _ _ 2 trip
{pattern 3)
® T/C clutch solenoid valve
® Harness or connectors ds.'ee S.elf._
(The sclenoid circuit is open or shorted.) IGN: ON — X 2 trip 'II'?'-?SBSB!T_E
# Shift solenoid valve A DIAG.
® Harness or connhectors OSES” in
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip ET section
# Shift solenoid valve B :
® Harness or connectors
{The sclenoid circuit is open or shorted.) IGN: ON — X 2 trip
® QOverrun clutch solenoid valve
¢ Harness or connectors
(The sclenoid circuit is open or shorted.) IGN: ON - — X 2 trip
¢ T/C clutch solenoid valve
® Harness or connectors
(The solencid circuit is open or shorted.) IGN: ON —_ X 2 trip
® Line pressure solenoid valve
& Harmess or connectors
(The sensor circuit is open or shorted.) (gaﬁtll\el::lf) — X 2 trip
& Throttle position sensor
® Harmess or connectors DRIVING . X 2 trip
(The signal circuit is open or shorted.) {pattern 5)
® Harness or connectors
A DRIVING )
(The sensor circuit is open or shorted.) (pattern 6) - X 2 trip

® Fluid temperature sensor

*4: oThe “OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a component or circuit.
In some cases, the "OVERALL FUNCTION CHECK” is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIR-

MATION PROCEDURE".

When no DTC CONFIRMATION PROCEDURE is available, the “NG" result of the OVERALL FUNCTION CHECK can be

considered to mean the same as a DTC detection.

& During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.

*4; 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, solencid 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.

EC-67
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart (Cont’d)
INSPECTION PRIORITY (ENGINE RELATED ITEMS)

if some DTCs are displayed at the same time, perform inspections one by one based on the following
priority chart.

Priority

Detected items (DTC)

1

¢ ECM (31, P0OB05)

® Mass air flow sensor circuit
(12, PO100)

® Throttle position sensor circuit
(43, P0O120)

® EGRC solencid valve circuit
(105, P1400)

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

e Camshaft position sensor circuit
(11, P0340)

® Vehicle speed sensor circuit
(14, PO500)

® Intake air temperature sensor cir-
cuit

(41, PO110)

® Knock sensor circuit (34, P0325)

® Engine coolant temperature sensor
circuit (13, PO115) (98, PD125}

® Ignition signal circuit (21, P1320)

e Parl¢/Neutral position switch circuit
(103, PO705)

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

2 e EGR temperature sensor circuit ® Crankshaft position sensor circuit @ Front oxygen sensor circuit
(35, P1401} {82, P0335) (95, P1336) {33, P0130)
& A/T related sensors, solencid ¢ Cooling fan circuit ® Rear heated oxygen sensor circuit
valves and switches {28, P1900) {77, P0136)
(111, PO705) (112, PO720) (118,
PO750) (121, PO755) {124, PO740)
(125, PO745) (127, PO725) {128,
PO710)
3 ¢ EGR function (32, P0400Q) ® Misfire (65 - 71, PO304 - PO300) ® Fuel injection system function

¢ EGRC-BPT valve function
(36, P0402)

® [ACV-AAC valve circuit (25, P0505)

® Closed loop control (37, PO130)

* Improper shifting (113 - 116, PO731
- P0734)

(76, PO170)

¢ Three way catalyst function
(72, P0420)

EC-68
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

The ECM enters fail-safe mode, if any of the folfowing DTCs is recorded due to the open or short circuit.

DTC No. cl
Detected items Engine operating condition in fail-safe mode
MIL | CONSULT GST gine operating
12 PO100 Mass air flow sensor Engine speed will not rise more than 2,400 rpm due to the fuel cut. A
circuit
13 P0115 Engine coolant tem- Engine coolant termperature will be determined based on the time after E
perature sensor circuit | turning ignition switch “ON” or “START". ’
Condition Engine coclant temperature decided e
i
Just as ignition switch is turned ON 40°C (104°F)
or Start
More than 4 minutes after ignition N N
ON or Start .800(.176 F}
40 - 80°C (104 - 176°F)
Except as shown above (Depends on the time) =8
When the fail-safe system for engine coolant temperature sensor is
activated, the cooling fan cperates for 120 seconds after turning off the BL
ignition switch.
43 P0120 Throttle position sensor | Throttle position wili be determined based on the injected fuel amount

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

Driving condition

&7

When engine is idiing Normal

When accelerating Poor acceleration

FA

— 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. BA
After the engine speed is below 200 rpm, start-up entichment will be

allowed until the engine speed reaches 1,000 rpm.

— — ECM Fail-safe system activating condition when ECM is malfunctioning BR
The computing function of the ECM was judged to be malfunctioning.
When the fail-safe system activates, i.e. if the ECM detects a malfunc-
tion condition in the CPU of ECM, the MALFUNCTION INDICATOR
LAMP on the instrument panel lights to warn the driver.

Engine control, with fail-safe system, operates when ECM is mal- -
functioning R
When the fail-safe system is operating, fuel injection, ignition timing,

fuel pump operation, |ACV-AAC valve operation and cooling fan opera- BT
tion are controlled under certain limitations. .

Operation
- - - - A
Engine speed Engine speed will not rise more than 3,000 rpm.
Fuel injection Simultangous multiport fuel injection system
ignition timing Ignition timing is fixed at the preset valve. EL
Fuel pump Fuei pump re[lay |s" ON wheq engine is running and
. OFF” when engine stalls. )
10X
IAGV-AAC valve Full open
Cooling fans Coolmg f_an rela_y ON (tﬂgh fpeed cond!tnon) when
engine is running, and “OFF” when engine sialls.
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TROUBLE DIAGNOSIS — General Description

SEF142]
B - ;
L
=== = Data link
i & I[ j connector
i =% for
[J CONSULT
AECST1
BIGN TMING ADJE [ ]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

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

[ START |

SEF55E5N

Fuel filter ~

SEF284G

Basic Inspection

BEFORE STARTING

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

2. Open engine hood and check the
following:

® MHarness connectors for proper con-
nections

e \Vacuum hoses for splits, kinks, and
proper connections

o Wiring for proper connections,

pinches, and cuts

E
v

CONNECT CONSULT TO THE
VEHICLE.

Connect “CONSULT” to the data link
connector for CONSULT and select
“ENGINE” from the menu. (Refer to
page EC-38.)

h 4

DOES ENGINE START?

No

Goto 1 .

Y

Yes

¥

CHECK IGNITION TIMING.
1. Warm up engine sufficiently.
2. Select “IGN TIMING ADJ” in
“WORK SUPPORT” mode.
3. Touch “START".
4. Check ignition timing at idle
using timing light.
Ignition timing:
20°+2° BTDC

NG

»| Adjust ignition timing by

@ 1. Warm up engine sufficiently.
2. Stop engine and disconnect
throttle position sensor har-
ness connector.
3. Start engine.
4. Check ignition timing at idle
using timing light.
Ignition timing:
20°+2° BTDC

lOK

(Go to (&) on next page.)

EC-70

turning camshaft position
sensor.
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TROUBLE DIAGNOSIS — General Description
Basic Inspection (Cont’d)
®

(o] B IGN TIMING ADJ B[]
IGNITION TIMING FEEDBACK D] l NG
|
CONTROL WILL BE HELD BY CHECK IDLE ADJ. SCREW INITIAL »| Adjust engine speed by @l
TOUCHING START. SET RPM. turning idle adjusting
AFTER DOING S0, ADJUST 1, Select “/GN TIMING ADJ” in SCrew.
[GNITION TIMING WITH A E “WORK SUPPORT” mode. MA
TIMING LIGHT BY TURNING 2. When touching “START", i
THE CAMSHAFT POSITION does engine speed fall to
SENSOR. 650+50 rpm (A/T in “N” posi-
tion)? EN
L START | - OR
Does engine run at 65050 rpm
SEF546N (AT in “N” position)?
LG
OK
v NG
CHECK CLOSED THROTTLE POSI- »| 1. Adjust continuity signal
TION SWITCH IDLE POSITION (A/T by rotating throttle
model only). position sensor body.
1. Disconnect throttle position sensor 2. Discennect throttie
harness connector and closed position sensor har- EFE
throttle position switch harness con- ness connector for a
nector. few seconds and then
2. Check engine speed with circuit reconnect it.
o tester probing closed throttle position 3. Confirm that “CLSD GL
Theottie position sensor switch while gradually releasing THL/P SW” stays
harness connector AEGE29 accelerator pedal. “ON" using CONSULT.
Engine speed at the point closed
throttle position switch OFF (No con- T
tinuity) — ON (Continuity exists.):
DISCONNELT A ' 900+150 rpm (“N” position)
Eé:; TS. q@@ ¢OK &T
1]2
~—Clased throttle Reconnect throtile position sensor har-
position switch ness connector and closed throttle posi- . A
connector tion switch harness connector. F
[ v NG BA,
’_CHECK THROTTLE POSITION SEN- » 1. Adjust output voltage
serosem) | SOR IDLE POSITION. (M/T model by rotating throttle
only} position sensor body. 5
/1 1. z%::'form ‘wggk FS’O{E"S3 F’SggT 2. Disconnect throtﬁle BR
il Min " position sensor har-
M THRTL POS SEN ADJ .D mode. ness connector for a
2. Check that output voltage of few seconds and then &7
*okok ADJ MONITOR % % % throttle position sensor Is reconnect it. !
approx. 0.35 to 0.65V (Throttle 3. Confirm that “CLSD
THRTL POS SEN 0.52v valve fully closes.) and “CLSD THL/P SW"” stays
THL/P SW" stays “ON". “ON”. BS
—======= MONITOR ===zz==c= OR
Measure output voltage of
CMPS-RPM (REF)  Orpm @ throttle positi%n sensc?r using
CLSD THUP ON voltmeter, and check that it is BT
approx. 0.35 to 0.65V. (Throttle
valve fully closed.) ‘
SEF 165P|
l OK HA,
1. Turn ignition switch “OFF" and wait
at least 3 seconds.
2. Disconnect throttle position sensor EL
harness connector.
3. Turn ignition switch “ON".
4, Reconnect throttle position harness
cennector. Then turn ignition switch D)4
lIOFF”.
i v
Throttle position sensor
V4 harness connector @ 9 =
AEC530
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TROUBLE DIAGNOSIS — General Description

Basic Inspection (Cont'd) -

CHECK IDLE SPEED NG | Adjust idle speed. (See
Read the engine idle speed in page EC-22.)
“DATA MONITOR" mode with

CONSULT.
M/T = 70050 rpm
AJT = 700+£50 rpm
{in “N” position)
OR
Check idle speed.
M/T = 70050 rpm
A/T = 700+50 rpm
{in “N” position)

lOK

After this inspection, unnecessary diag-
nostic trouble code No. might be dis-
played.

Erase the stored memory in ECM and
A/T control unit.

Refer to “ON-BOARD DIAGNOSTIC
SYSTEM DESCRIPTION” (EC-28) and
“HOW TO ERASE DTC” in AT section.

lOK
INSPECTION END
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TROUBLE DIAGNOSIS — General Description

Symptoin Matrix Chart

SYMFTOM
z il
Q
5 .
=z i
w |2 | w Sz a MA
ofWis TglE|e <
F|lo|B2 Oia
— 2L Z (=K 5
E <5 J|13|= o
g EleiE|E wi2|15 &
SYSTEM 3l AEIRE 232 W Peference &M
-— Basic engine control system < E g (g2 a(o|d % page
E | ElE[S|E z|m|© o|=
T o 2|34 |e]|x =1 Z|a
z |4 =1 IS F 2|0 5|< LG
HAEIFHEIFIE w|Z w28y
o c|d =g Qlw(ic|ZI¥(Y|EAIEIC
RN HEINEEEEREBEINEIRE
gl T/W |0l |x|k|c|Y|a|la|Z]|C|0|E
AHHEAREEIEEEEIE A
<<02mgoé<tzx><>>><
I|(IT|d|wj|xT Z|o|o|<{oj|b|O[O|O|m
TAMBHC |1FHH TR 1S [IM{1J [1L 1K [1T[1V|IN 1P [1X|1Y
Fuel Fuel pump circuit oo oo 0|0 Olo O O |EC-217 FE
Fuel pressure regulator system e|C|eje|e|O00|I0|I0 ® EC-20
Injector circuit L AR BN AN BN BN 'ellelle)] ® EC.212
Evaporative emission system olololololololojolo O EC-17 GL
Air Positive crankcase ventilation system [OJO[O[|OIO|C|IO|O|10[O o] e} EC-19
IACV-Air regulator QIO |O[®*IO[O[OI0O O EC-225
Incorrect idle speed adjustment Olo10|O ®) O EC-22 MIT
1ACV-AAC valve circuit e Oje|e|e|O|e|O00O [ ] O |EC-114
IACV-FICD solenoid valve circuit COIOI0I0|0|0I0[010 @) EC-228
Ignition | Incorrect ignition timing adjustment Q|O|e|O|® | e LA [e]le] * EC-22 AT
Ignition circuit L AR BE NE BN BN . O ) EC-i08
EGR E.GHl& canister control solencid valve olelo ololo o EC-205
cireuit A
EGR system Olo|e|e|®*|O OO O EC-132
Main power supply and ground circuit QIOIOIO|OIO O10 O O O | EC-87
Cooling | Cooling fan circuit ololoiolololc|o O ole O |EC-118
Air conditioner circuit O|O10[0|0|10|0|0 O O | HA section
@ ; High Posgipi!ity ltem {continued on next page)
(O; Low Possibility Item BR
ST
RS
BT
HA
EL
DX
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
=
o
E ——
z w
wl gy Qlz C
glg|a gk |8 <
— 2Q | Z|Z | 6
~|5 L8|G ol2=
a|¢ Elx|x|S Wiy 5 o
SYSTEM 2= 21855 5|2 & Reference
— ECCS system otk nlaiz|2 a|o|5 Z page
=& E|E|= & z|z|° al=
b Jlulo o = A=)
< |4 JIZ|(z|F 13 !5 = |a
FEluiw|Z|S|I8|=18 z|L wnin|9|w
w|lc| =2 = O Wils(w|w T |n
alhl|elt|E|z|w|c sl=zk|2|=
glelZ2|®|elx|2|Elz||E 5|58 x
Zlz|z|u|GiI&|F | twl@|la|YR|5|x
HEREHEMARMARE AR
EIC|2|a|le|S|C|E|S|IE|c|38|6|u|lE|E
LI |O(Z|W ola | < £z ¥ |x|[>|>I2]|<
T|T|X|w|XT 5 Zlno(d|<|w|w(wW(OC|O|O]|m
TA(IBHICIF|THIR (1S IM | 1J JIL 1K IT [#V 1IN 1P [1X|1Y
ECCS Camshaft position sensor circuit O1O1C|O10|10 OO0 O EC-90
Mass air flow sensor circuit LEE BR NE NE BN ® (0D . EC-95
Front oxygen sensor cirguit L R BN B OO0 ] EC-140
E:i?ine coolant temperature sgnsor o el e|leie|lel|e! olololo ® EC-100, 193
Throttle position sensor circuit | s 8|0 |0 ® EC-160
Incarrect throttle position sensor adjust-
ment d : O|®|0[C O QO EC-22
Vehicle speed sensor circuit OO0 @] EC-104
Knock sensor circuit LEL®] O O EC-145
ECM QlOI00I00I01010|0]10[0 (o] EC-130, 69
Start signal circuit OO EC-215
Park/Neutral position switch circuit O OO0 O EC-198
Power steering oil pressure switch cir-
oot gote olo EC-222
® ; High Possibility Item {continued on next page)

(O; Low Possibility Item
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM

A

Reference

Page gl

SYSTEM
— Engine mechanical & other

LG

CL

ENGINE RUN ON (DIESELING)
Ti| EXCESSIVE FUEL CONSUMPTION

Z| EXCESSIVE OIL CONSUMPTION

—

ENGINE STALL
AFTER FIRE

1| LACK OF FOWER/POOR ACCELERATION

| NO RETURN TQ IDLE/HIGH IDLE

| BATTERY DEAD (UNDER CHARGE)

T | HESITATION/FLAT SPOT/SURGE

=Z[SPARK KNOCK (PINGING)

— | BACK FIRE
| OVERCHARGING

o3| ROUGH IDLE

= | OVERHEATS
3| OVERCOOLS

—
m
-y
pry
-
—
=

Fuel Fuel tank

Fuel piping

Vapor lock

Valve deposit

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

Air leakage from intake manifold/
Collector/Gasket

Cranking Battery

Alternator circuit

Starter circuit

Flywheel

Clutch interlock switch

inhibitor switch

Theft waming circuit

Engine Cylinder head

Cylinder head gasket

Cylinder block

Piston

Piston ring

Connecting rod

Bearing

Crankshaft

Valve Timing chain

mechanism | Camshaft

Intake valve

Exhaust valve

Exhaust Exhaust manifold/Tube/Muffler/Gasket
Three way catalyst

Lubrication | Oil pan/Qil strainer/Oil pump/Oil filter/
Qil gallery

Oil level (Low)/Filthy oil

Couoling Radiator/Hose/Radiator filler cap
Thermostat

Water pump

Water gallery

Cooling fan

Coolant level {low)/Gontaminated cool-
ant

® : High Possibility kem

(O); Low Possibility ltem

@]

QO O] |O|ei=|HARD/NG START (COLD)
O [O00|0|®] HARD/NG RE-START (HOT)

O O] |C
Q0] |C

O O 10| |©
|

T

O
@
C

FE section

— Ar

e O

O] o (o O |00 O O O
Ol O (o] O [0 O [O00|e

OOl © (el O (0] O O] 1O
01 O (e O OO O O] O
Q
O
O
OO O |8 O

ole
o)

EL section
FA,

CL section
AT section RA
EL section

OG0

ST

RS

BT

ee

Qo 0] [©
000

O OIOROOI] O |O00[O] e e[OOIOIOI0IDICIO|IOIC| o8| elClO] C O] O
O o0

O [OOPPROIC] O |OjOPoPID|ICIO I8 ©

O PROPPIO] © [PoPPIIOPIC I
QO [OOOPRIO0] » [DOPCPICPIIICO|=C
o] o]ele] elelel e ol 1 o] o] elele]ele]e]e]s]els!
O OO[OPIOI0] O PCloloPpBICIO eI
Q IOOI0PIO] C [P PRIDI
O POORICIO] O ICRIIICIOOICICDICIDI
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TROUBLE DIAGNOSIS — General Description

Remarks:

Consult Reference Value in Data Monitor
Mode

¢ 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/operations.

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

5ensors.

¢ |f the real-time diagnosis results are NG and the on-board diagnostic system results are OK when diagnosing the mass air
flow sensor, first check to seg if the fuel pump control circuit is normal.

MONITCOR ITEM CONDITION SPECIFICATION
& Tachometer: Connect Almost the same speed as the CON-
CMPS-RPM (REF) ® Run engine and compare tachometer indication with the CONSULT value. | SULT value.
s Engine: After warming Lp Idle 10- 1.7V
swi
MAS AIR/FL SE & Shift tever “N”
® No-load 2,000 rpm 1.5-2.1V

COOLAN TEMP/S

o Engine: After warming up

Mora than 70°C (158°F}

FR 02 SENSOR

FR O2 MNTR

® Engine: After warming up

Maintaining engine speed at 2,000
pm

0 - 0.3V < Approx. 0.6 - 1.0V

LEAN « RICH
Changes more than 5 times
during 10 seconds.

RR 02 SENSOR

e Engine: Afler warming up

Maintaining engine speed at 2,000

0 < Approx. 2.2V

RR 02 MNTR pm LEAN < RICH
VHCL SPEED SE ¢ Tum drive wheels and compare speedometer indication with the CONSULT | Aimost the same speed as
value the CONSULT value
BATTERY VOLT ® |gnition switch: ON (Engine stopped) 11 - 14V
" P ) Throttle vaive fully closed 0.35 - 0.65V
THRTL POS SEN . IgEnltlpn switch: ON
(Engine stopped) Thrattle valve fully opened Approx. 4.0V
EGR TEMP SEN & Engine: After warming up Less than 4.5V
START SIGNAL ¢ Ignition switch: ON — START OFF — ON
Throttle valve:
i i Idle position ON
CLSD THUP SW L Ignltl_on switch: ON
(Engine stopped) Throttle valve:
. OFF
Slightly open
] ) ) A/C switch “OFF" OFF
AIR COND SIG L Eng_lne. After warming up, idle the /G switch “ON"
engine ON
{Compressor operates.)
Shift lever “P"” or “N” ON
P/N POSI SW * ignitich switch: ON
Except above QFF

EC-76
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TROUBLE DIAGNOSIS — General Description

Consult Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM CONDITION SPEC!F!CAT!C-)N:
. ) ) Steering wheel in neutral position OFF _ -
PW/ST SIGNAL . E:ggi:\:: After warming up, Idle the | (forward direction)
The steering wheel is tumed ON
IGNITION SW ® |gnition switch ON — OFF ON — OFF
® A/C high pressure side: Increasing to 1,422 - 1,618 kPa (14.5- 16.5 ON
A/C PRESS SW kg/em?, 206 - 235 psi)
® A/C high pressure side: Except above _OFF ’
Rear window defogger is operating. ON -
LOAD SIGNAL & |gnition switch: ON Rear window defogger is not operat- OFF
ing
& Engine: After warming up Idle 24-32 m#ec
INJ PULSE ® A/C switch “OFF” T )
@ Shift lever “N”
& No-load 2,000 rpm 1.8 - 3.2 msec.
Idle 1.0 - 1.6 msec
B/FUEL SCHDL ditto -
2,000 rpm 0.7 - 1.3 msec
Idle 20° BTDC
IGN TIMING ditto
2,000 rpm More than 25° BTDC
ldle 20 - 40%
IACV-AACH ditte -
- 2,000 rpm —
AF ALPHA * Engine: After warming up ?;fr']ma'"'”g engine speed at 2,000 | 55 4549,
AlIR COND RLY ® Ajr conditioner switch OFF — ON OFF — ON
® |gnition switch is turned to ON (Operates for 5 seconds)
e Engine running and cranking ON
FUEL PUMP RLY | When engine is stopped (stops in 1.0 seconds)
Except as shown above OFF
Engine coolant temperature is 94°C OFF
(201°F) or less
# After warming up enging, idle the Engine ¢oolant temperature is
COOLING FAN engine. between 95°C (203°F) and 104°C LOW
® A/C swilch "OFF” {219°F)
Engine coolart temperature is 102°C HIGH
{221°F) or more
¢ Engine: After warming up Idle ON
& A/C switch "OFF” )
EGRC S0OL/YV & Shift lever “N*
e No-load 2,000 pm OFF

EC-77

MA

EM

LG

GL
MT
AT

FA

BR
ST
RS
BT
HA
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TROUBLE DIAGNOSIS — General Description

Consult Reference Value in Data Monitor

Mode (Cont’d)

MONITOR: [TEM CONDITION SPECIFICATION
* Engine: After warming up idle .'10 0 - 25.0%
CAL/LD VALUE ® A/C switch “OFF" ) )
& Shift lever "N” i
e No-load 2,500 pm 11.0 - 25.5%
pe e Throttle valve fully closed 0.0%
ABSOL TH-P/S # Ignition switch: ON Y o
(Engine stopped) Throttle valve fully opened Approx. 83%
& Engine: After warming up Idle 1.5-4.5
. .5 - 4.5 gm/s
& A/C switch “OFF”
MASS AIRFLOW e Shift lever “N"
# No-load 2,500 rpm 5.5 - 13.0 gm/s

EC-78
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data
Monitor Mode

The following are the major sensor reference graphs in “DATA MONITOR” mode. @l
(Select “HI SPEED” in “DATA MONITOR"” with CONSULT.)
THRTL POS SEN, ABSOL TH-P/S, CLSD THL/P SW MA

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 intermittent drop  EM
or rise after “CLSD THL/P 8W” is changed from “ON” to “OFF”.

CLSD THL/P SW -00"09 ABSOL THP/S ~00°09 THRTL PCS SEN -00"09 L@
10:22 +02"69 10:22 % +02"69 10:22 xX0.1V +02"69
OFF ON 0 25 50 75 100 0 13 26 38 51
Full > o S " L
Release -, T,
N --.; FE
Full E
Depress i
1
i GL
!

SEFQ58P

CMPS-RPM (REF), MAS AIR/FL SE, THRTL POS SEN, RR 02 SENSOR, FR 02 SENSOR, [y

INJ PULSE

Below is the data for “CMPS-RPM (REF)”, "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 load after warming AT

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

EC-79

A
853 ]
83 RA
*F o
<
g ~""-,,, » "CMPS*RPM(REF)" should increase gradually BE
EE’:% B - o, while depressing the accelerator pedal and
E * "'*-..w should decrease gradually after releasing
= ", the pedal without any intermittent drop or rise. 8T
o o4 *n,
c T B ——
(}J R S e TIRPRRRY
g
58° 2 RS
BT
83
32 HA
[543
> .
58 - » "MAS AIR/FL SE" should increase when ELL
% . N depressing the accelerator pedal and should
,_—,_' - - - decrease al the moment "THRTL POS SEN" is W
= 8- . 34
% closed {acceleralor pedal is released).
h
=8° ry
SEF059F
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TROUBLE DIAGNOSIS — General Description

-00"06
+04"67

THRTL POS SEN

09:25

-00"06

-00"06 RR 02 SENSOR

+04"67 09:25

FR O2 SENSOR

09:25

-00"08
+04"67

NJ PULSE
09:25

x0.1V

+04"67

x0.01V

x0.01V

MSEC

Major Sensor Reference Graph in Data
Monitor Mode (Cont’d)

u
&7 £
- * "THRTL POS SEN" should increase while
o depressing the accelerator pedet and shouid
decrease while refeasing it.
)
© &
2]
L) -
o
o
>~
8 ! K
T * "RR 02 SENSOR" may increase immediately after
depressing the accelerator pedel and may
I decrease after releasing the pedal.
— ...n’. —
=z
=]
L) =
Y]
g 4
&4
e, ir—_ * "FR 02 SENSOR" may increase immediately after
' : depressing the accelerator pedel and may
3 - : decrease after releasing the pedal.
; ”""--\... _,,-.r--
° A
3 -
(Y]
E -
=L k\.f'\
’ + "INJ PULSE" should increase when depressing
o ; the accelerator pedal and should decrease
i . e pe—— — when the pedal is released.
v l‘ 'I--«'""'"-ﬁr’ (Ll
~‘ ---------------------------- :
L=
Fy

SEFO80F
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TROUBLE DIAGNOSIS — General Description

Front passenger ECM Terminals and Reference Value
center console
CM harness connector PREPARATION @l]
1. ECM is located behind the center console. For this
inspection, remove the front passenger center console
panel. BAA
B
Front passenger side
AECS531
2. Remove ECM harness protector. e
FE
/ ECM harness 6L
protector
AECS532
3. Perform all voltage measurements with the connectors con- =
nected. Extend tester probe as shown to perform tests eas-
ily. AT
FA
8T
T S — 1
7 =N { F RS
Thin wire Tester probe
BT
serse7| ECM HARNESS CONNECTOR TERMINAL LAYOUT HA
hotfiohos] fiodiosltos oja1] [53[54]55 |56 e
ho7fioshos| frof111f112 HIASIAGSISESSIEY (61
113[114{115| [116[117]118 E':Q;f'ﬁ?gﬂ%gglglq DK
oy
H.S. SEF084P
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE

Specification data are reference values and are measured between each terminal and @39 (ECCS ground).

ECM Terminals and Reference Value (Cont’d)

TER-
MINAL WIRE ITEM CONDITION DATA
. |COLOR
NO.
|Engine is running.]
0.3-0.6V
Idle speed
1 w Ignition signal
'Engine is running. | _
|_ Approximately 0.9V
Engine speed is 2,000 rpm
[Engine is running. |
2 Y/R Ignition check Approximately 12V
ldle speed
[Engine is running. |
3 L/B Tachometer -Approximately 0.9V
Idle speed
[Engine is running.|
|Ignition switch “OFF"J 0-1V
ECCS relay (Self-shut- For a few seconds after turning ignition
4 WG| o switch “OF F".
|Ignition switch “OFF”
B BATTERY VOLTAGE
A few seconds passed after turning ignition | (11 - 14v)
switch “OFF”
G/OR [Ignition switch “ON”]
7 (AT A/T check signal 1.0-8.0V
models) [Engine is running. |
[Ignition switch “ON"/
For 5 seconds atter turning ignition switch 0.07 - 0.10V
HONH
8 B/Y Fuel pump relay [Engine is running.]
[fgnition switch “ON"] BATTERY VOLTAGE
5 seconds after turning ignition switch “ON” (11 -14V)
9 |Lgm | AIrconditioner tripie- [Tgrition Switch “ON" | Approximately 5V
pressure switch
|[Engine is running. |
10 B ECCS ground Engine ground
Idle speed
|Engine is running.j BATTERY VOLTAGE
L Cooling fan is not operating. (11 - 14Y)
13 LG Cooling fan relay (High)
: |Engine is running. |
0.07 - 0.10V

L Cooling fan (High) is operating.

EC-82
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
minaL | WIRE ITEM CONDITION DATA
COLOR
NO.
lEngine is running.| BATTERY VOLTAGE
|— Cooling fan is not operating. (11 - 14V)
14 LG/R Cooling fan relay (Low)
' IEngine is running.i
0.07 - 0.10V
Cooling fan {Low) is operating.
[Engine is running. |
Both A/C switch and blower switch are 0.08 - 0.2V
15 Y/L Air conditioner retay “ON”.
[Engine is running.| BATTERY VOLTAGE
A/C switch is “OFF”, (11 - 14V)
|Ignition switch “ON”| Approximately 50mV
18 OR Malfunction indicator —— -
lamp |Eng|ne 1S runnlng.| BATTERY VOLTAGE
Idle speed (11 - 14V)
[Engine is running. |
19 B ECCS ground Engine ground
Idle speed
]Ignition switch “0N”| Approximately OV
20 | GB | Start signal R BATTERY VOLTAGE
|Ignmon switch “START | (11 - 14V)
[Engine is running.|
Both air conditioner switch and blower Approximately OV
24 LG/B | Air conditioner switch switch are “ON”. (Compressor operates)
Engine is running. BATTERY VOLTAGE
Air conditioner switch is “OFF”. (11 - 14V}
[Ignition switch "ON”
Neutral position switch Gear position is “Neutral position™ (M/T Approximately 0V
{M/T models) models)
22 G/OR Inhibitor switch (A/T Gear position is “N” or "P” (A/T models)
models) [ignition switch “ON"|
Approximately 5V
Except the above gear position
[Ignition switch “ON”|
0.35 - 0.65V
Accelerator pedal released
23 w Throttle position sensor
llgnition switch “ON"]
Approximately 4V
Accelerator pedal fully depressed
Ignition switch "ON"J
24 | BR/R | AT signal No. 1 |Engine is running. | 6 - 8V

I— Idle speed

EC-83
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

MINAL WIRE ITEM CONDITION DATA
COLOR
NO.
[Engine is running.|
i_ ov
25 Y Power steering oil pres- Steering wheel is being turned.
sure switch [Engine is running. |
Approximately 8V
Steering wheel is not being turned.
[Engine is running.|
26 Y/G Vehicle speed sensor Varies from 0 to 10V
Slowly rotating front wheels
[ignition switch “ON”
29 |LR AT signat No. 2 |Engine is running. | 6 - 8V
Idle speed
30 BR/W | A/T signal No. 3 [ignition switch “ON”] ov
[Ignition switch “ON"]
Approximately 0.4V
i Accelerator pedal released
33 W/R Throﬁle position sensor
signal [Ignition switch "ON”
Approximately 3V
Accelerator pedal fully depressed
|Ignition switch “OFF"| ov
38 B/R Ignition switch
o Wi “O7] BATTERY VOLTAGE
[Engine is running. |
39 B ECCS ground Engine ground
Idle speed
|Engine is running.|
40 L Camshaft position sen- L v
44 L sor (Reference signal) Do not run engine at high speed under 0.2-05
no-load.
__ . Engine ground
43 B ECCS around |Eng|ne 1 runnlng.\ (Probe this terminal with
g Idle speed & tester probe when
measuring.)
|Engine is running.]
41 Y Camshaft position sen-
45 Y sor (Position signal) Do not run engine at high speed under 20-3.0V
no-load.
[Engine is running.|
0 - Approximately 1.0V
48 W Front oxygen sensor After warming up sufficiently and engine (periodically change)
speed is 2,000 rpm,
[Engine is running.| (Warm-up condition)
1.0-1.7V
ldle speed
47 OR Mass air flow sensor
|Engine is running.| (Warm-up condition)
1.5-21V
Engine speed is 2,000 rpm.
‘ Engine is running.| (Warm-up condition)
48 W Mass air flow sensor | ’ 0.005 - 0.02V

ground

Idle speed

EC-84
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

MINAL WIRE ITEM CONDITION DATA
COLOR
NOC.
49 |ym | Throttle position sensor | riorrion swich “ON" Approximately 5V
power supply
[Engine is running.] (Warm-up condition)
50 B Sensors’ ground 0.001 - 0.02V
Idle speed
0 - 4.84V
51 L/OR Engine coolant tempera- ‘Engine S running.] O_utput vpltage varies
ture sensor with engine coolant tem-
perature.
|Engine is runni_ng.f
5 W Rear heated oxygen 0 - Approximately 2.2V
5 sensor After warming up sufficiently and engine *q
speed is 2,000 rpm.
53 |w Crankshaft position sen- | (ENgine is running.| (A/T. N range, M/T: Neutral) More than 0.2V
sor (OBD) Idle speed (Air conditioner switch “OFF”) | (AC range)
[Engine is running.|
54 w Knock sensor l_ 2.0-3.0v
Idle speed
[Ignition switch “ON"|
ov
Rear defogger is “OFF”.
55 /R Rear defogger relay — -
|Ign|t|on switch "ON | BATTERY VOLTAGE
Rear defogger is “ON". (11 - 14v)
56 OR — e BATTERY VOLTAGE
81 OR Power supply for ECM Jlgnltlon switch “ON | (1-1av)
; Engine is running.
58 OR gat1a_\ link connector for | {_ | Approximately 9V
S — [dle speed
[Engine is running.| (Warm-up condition)
Less than 4.5V
ldle speed ‘
62 R/L EGR temperature sensor
|Engine is running.| (Warm-up condition}
|_ 0-1.0v
EGR system is operating.
0-5.0v
63 L intake air temperature ]Engine s running.] Output voltage varies

Sensor

with intake air tempera-
ture.

*

—_

: During the on-board diagnosis for the open circuit, approx. 1.5 - 5V will appear. This is not a maifunction. (Refer 1o page
EC-177.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

MINAL | WIRE ITEM CONDITION DATA
COLOR
NO.
64 Y/B T _ Approximately 0.1V
i ngine fs running.
65 Y/R Dgt:;’lnkl:?onnector for l i_ I Approximately 4 - 9V
C U Idle speed -
68 Y _Approximately 3.5V
70 w Power supply (Back-up) \Ignition switch “0FF”| (B1ﬁ\TT1E4F:I\; VOLTAGE
|Engine is running.|
I_ Approximately 5 - 14V
ldle speed
101 | SB IACV-AAC valve [Engine s running.|
Steering wheel is being turned. 9V
Air conditioner is operating. 5-
Rear defogger is “ON".
Headlamp are in high position.
102 BR Injector No. 1
104 | BR/YY | Injector No. 3 BATTERY VOLTAGE
Engine is running
107 | BRW | Injector No. 2 (11 - 14V}
109 BR Injector No. 4
{Engine is running.| (Warm-up condition) BATTERY VOLTAGE
103 |La EGR & canister control Engine speed is 2,000 rpm. {11 -14V)
solenoid valve [Engine is running. | (Warm-up condition)
0.04 - 0.08V
Idle speed
[Engine is running.|
106 | B ECCS ground Engine ground
Idle speed
Ignition switch “ON"
108 Y Rear heated oxygen | 9 - - [ 0 - Approximately 0.2V
sensor heater [Engine is running ]
Engine is running.
11 B Rear heated oxygen J | 0.02 - 0.07V
sensor heater ground idle speed
IEngine is running. |
112 B ECCS ground |_ Engine ground
Idle speed
Engine is running. TAGE
113 W Current return | | BATTER/Y VOLTAG
Idie speed {11 -14V)
|Engine is running. |
118 ' B ECCS ground Engine ground

ldle speed
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-MAIN-01 a4

BATTERY BATTERY
mmmm : Dotectable dina for DTC EM
e : Noi-detectable line for DTC
30A a5p  |Referio “EL-POWER".
LG

Jr=frt-

IGNITION
SWITCH

@

OFF

¢
B

88 ©6

.—z-@]-s @-s_—m-'-

e
T
T

@@
3

I
3
g
@=~-=
1
®
]
g

65— @ ~5 o]} s——3 -5

w W W& OR OR
IGNSW BATT CRTN SSOFF vB VB EE%N(';S BR
(L..ONTHOL
MODULE)
GND-C  GND-C  O2H- GND-I  GND- GIEE] E GLN—E-'E clai.l_oj-s ar
[ﬂj H.GJ l]_‘l_‘l} L‘M L‘|_9_| 112, 106 118
T 5% 555
L—g—1 L—¢—o—o— e
: :
®-5 p=@ BT
L L
HA
Refer to last page (Foldowt page).
CNED)
=] B EL
_'ZELF@ i3 EROED
3 w w (5] L (X
- . D

w

1011021031 {104 105} 106] 1]213] [4] eo]21[22f23 apfze} [d0]+1] [safsafss] [se]
orfrosros] [Tiain iz [sTeT7TaTe] [ro] Joa2s]26]27]28] [az[as| [44l2=[sls7{sa]50069] [s1]
113]414]1158 {118[+17}118] T TigTizLis a<fas]efer 5152 [ee]s7]eeled]
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

CONNECT

‘ CONNECTOR E

Lz

— CONNECT
[_ecm o[ connECTOR] %e

70-113

SEF0&EP
CONRECT
SR O{CONNECTOR[ %
56 61
p@ L_
SEF0&7P

. DEISCONNECT . €

ECM

CONNECTOFI] - 3] 2

56 » 61 5

(% 2

SEF205P

Main Power Supply and Ground Circuit

(Cont’d)

INSPECTION START

Start engine.

Is engine running?

CHECK POWER SUP-

No

) 4

Yes

E Y

PLY-I.

1. Turn ignition switch
“ON".

2. Check voltage
hetween ECM terminal

and ground with

CONSULT or tester.
Voliage: Battery volt-

a
If N
ing.
¢ Harness connectors

, check the follow-

ess _connectors
,
¢ Harness continuity
between ECM and igni-
tion switch
If NG, repair harness or
connectors.

® Ha

J'OK

Go to "CHECK GROUND
CIRCUIT" on next page.

CHECK POWER SUPPLY-II.

1. Stop engine.

2. Chec‘roit e between ECM termi-
nals (0 @ and ground with
CONSULT or tester.

Voltage: Battery voltage

NG Check the following.

OK

¥

. H ness connectors

!i ess
& link

o Harness contmwty
between ECM and bat-
tery

If NG, repair harmess or

connectors.

nnectors

CHECK POWER SUPPLY-IIL.

1. Turn ignition switch “ON" and then
“OFF”.

2. Check voliage between ECM termi-
nals 66, 61 and ground with CON-
SULT or tester.

Valtage:
Ignition switch “ON" and for a few
seconds after turning ignition
switch “OFF”

Battery voltage
A few seconds after turning igni-
tion switch “OFF”

Approximately 0V

OK Go to "CHECK GROUND

Y

NG

Case-2

CIRCUIT" on next page.

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

Case-2: Battery voltage
exists for more than
a few seconds.

Go to “CHECK ECCS

4

Case-1

EC-88

RELAY” on next page.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Front passenger
center console

Front passenger side

AEC531

Main Power Supply and Ground Circuit

(Cont’d)
®

® l

CHECK HARNESS CONTINUITY

BETWEEN ECCS RELAY AND ECM

1) Disconnect ECM harness connector.

2) Disconnect ECCS relay.

3) Check hamess continuity between
ECM terminals &8, and terminal (3).
Continuity shouid exist.

NG Repair hamess or con-

=[]

4

®
0]

AEC491

OK
v

nectors.

CHECK VOLTAGE BETWEEN ECCS

RELAY AND GROUND.

1} Check voltage between terminals
(1), (8) and ground with CONSULT
or tester.

Voltage: Battery voltage

NG Check the following.

® Hamess continuity
between ECCS relay
and battery

If NG, repair harness or

connectors.

ECM

[e[conNECTOR]|

A€ A€

(&)

4 . |2

1]

Lo

-

im

AEC492

SEF023M

ECM__ |c|CONNECTOR||

10,19, 39, 43, 106,112, 118

e o

(G

% DISCONNECT

OK

h.J

CHECK OUTPUT SIGNAL CIRCUIT.

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

NG Repair hamess or con-

OK
v

nectors.

=
CHECK ECCS RELAY.

1) Apply 12V direct current between
relay terminals (1) and (2).
2) Check continuity between relay termi-
nals (3) and (5.
12V ((1) - (@) applied:
Continuity exists.
No voltage applied:
No continuity

NG Replace ECCS relay.

v

OK

¥

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”,

2) Disconnect ECM harness connector.

3) Check harmness continuity between
ECM terminals (09, (9, @9, @3,
d0®), (112), (A18) and engine
ground.
Continuity should exist.

NG Repair harmess or con-

OK

Y

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

¥

INSPECTION END

nectors.

AEC436

EC-89

FE

Gl

BT

AT

FA

BR

RS

BT

EL

=X
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TROUBLE DIAGNOSIS FOR DTC 11

Light emitting
diode

Sealed cover
Rotar head /

Photo diode

Wave
forming circuit Rotar plate

SEFB13B

180° signal slit for No. 1 cylinder
1° signal slit

180° signal slit

Rotor plate

SEFB53B

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 to the ECM are used to control fuel injection, igni-
tion 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 diodes.

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

Diagnostic
Trouble Code
No.

Malfunction is detected when ....

Check items
(Possible cause}

P0340

speed.

e Either 1° or 180° signhal is not entered 1o ECM for
the first few seconds during engine cranking.

e Either 1° or 180° signal is not entered to ECM
Al often enough while the engine speed is higher
than the specified engine speed.

¢ The relation between 1° and 180° signal is not in
the narmal range during the specified engine

® Harness or connectors
{The camshaft position sensor circuit is open or
shorted.)

® Camshaft position sensor

& Starter motor (Refer to EL section.)

® Starting system circuit (Refer to EL section.)

¢ Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1)} Turn ignition switch “ON” and select “DATA MONI- -
TOR” mode with CONSULT.

2) Start engine and run it for at least 2 seconds at idle
speed.
@ 1) Start engine and run it for at least 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.

OR

EC-90



TROUBLE DIAGNOSIS FOR DTC 11

;

i

-.—@-i-@]-s-ub-
86 66 -

.

Camshaft Posit
P0340) (Cont’d)

Refer to “EL-POWER".

jon Sensor (CMPS)(DTC:

EC-CMPS-01

s : Datactable line for DTC
e Non=-tdetectable Ine for DTC

102|109] [104f10s}10s] __[11203] [4] 2021]22]23] __ [38]30
107]108]10s] [110]111]112f slel7]8]s] O 2aasioelzre [io]as
[H[i2]18]14] 15| [2e]30]31]32]33) 4850

113[ 114115} f1s|117]118) [s]” Te[r7Tie]

EC-91

][] [59
uTeslsefsTTseTsoled] 7]
LODEDEND
ifsz] [selo7[ee]od)

w w
I 5 oR
ECCS T.E'I—|
RELAY
& i
0 Foaron SENSOR)
EIEY r
wa OR L2 L,_llLl
Y B
——-B. L
I j__EA
] 1
) |
i 1
| !
o i !
| | i
® l i
I 1
1 —
Ol Y Y ®
sia
1 1
WG OCR OR L L Y Y
IF (1 (0 mlmlmlim] | ]
SSOFF VB VB REF REF POS POS ECM (ECOS
B B B
MODULE) ’
(GD) o— J_
4. 4
Refer to last page (Foldout page).
(E103)
A B
[=2) rz 1]
HHE @@ a

AECA456

WA
El
LG
FE
GL
NET
Ar
BA
RIS
ST
RS
BT

A
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TROUBLE DIAGNOSIS FOR DTC 11

|
N Camshaft position

.., sensor hamess
connector
— T

AEC287

@y

MEFE82A

DISCONMECT

Fo M &

[55)

T.8.

i EcMm

o] coNNEGTOR|

GlelelD (D

DISCONNECT

40, 44 41,45

1L
o

AEC494

Camshaft Position Sensor (CMPS)(DTC:

P0340) (Cont’d)

DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

CHECK COMPONENT

(Camshaft position sensor)..

Refer to “COMPONENTS INSPEC-
TION".

(See page EC-93)

lOK

Disconnect and reconnect harness con-
nectors in the circuit. Then 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-92

l
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". "| ® Harness continuity
2. Disconnect camshaft position sensor between camshait posi-
harness connector. tion sensor and ECCS
3. Turn ignition switch “ON". relay
4. Check voltage between terminal @ If NG, repair harness or
and ground with CONSULT or tester. connactors.
Voltage: Battery voltage
l OK
Loosen and retighten engine ground
SCIews.
B] l
CHECK INPUT SIGNAL CIRCUIT. NG_‘ Repair harness or con-
1. Turn ignition switch “OFF". " | nectors.
2. Disconnect ECM harness connector.
3. Check harness continuity between
terminal () and ECM terminals @1),
(180° signal), terminal @ and
ECM terminals @0, @4 (1° signal).
Continuity should exist.
l OK
NG

Replace camshaft position
SEensor.
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TROUBLE DIAGNOSIS FOR DTC 11
Camshaft Position Sensor (CMPS)(DTC:

E— P0340) (Cont’d)
3 DIAGNOSTIC PROCEDURE (NON-DETECTABLE
CIRCUIT) &l
@ INSPECTION START :
l A
-
Cna CHECK GROUND CIRCUIT, NGk Repair harness or con- El
= Check harness continuity between termi- | nectors.
werssaal | N8l @ and engine ground.
Continuity should exist.
LG
l OK
CHECK COMPONENT NG | Replace camshatt position
{Camshafl position sensor). "| sensor.

Refer to “COMPONENT INSPECTION”.
{See page EC-93.)

IOK

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

L Trouble is not fixed.

p

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

and retest. AF

INSPECTION END FA

RA

BR

COMPONENT INSPECTION

COMMECT
. . Camshaft position sensor ST

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

2. Disconnect ignition wires and center cable from distributor. g
3. Turn ignition switch “ON”.
4. Rotate distributor shaft slowly by hand and check voltage
between terminals (1), (@) and ground. BT
Measure with circuit tester in 100mV range, AC.
Camshaft Terminal Voltage HA
position sensor @ (180° signal)

connector

Tester peinter fluctuates between 5V and OV.

@ (1° signal) BL

Tester pointer fluctuates: OK

Tester pointer does not fluctuate: NG
If NG, replace distributor assembly with camshaft position
sensor.

AEC320

EC-93 241



TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS)(DTC:

P0340) (Cont’d)

5. Visually check signal plate for damage or dust.

SEF887K

After this inspection, diagnostic trouble code No. 11 might
be displayed with camshaft position sensor functioning
properly. Erase the stored memory.

EC-94 242



TROUBLE DIAGNOSIS FOR DTC 12

Terminal

Temperature

rasistor

\_. Hot film

resistor

compensation

y
SEF593K
Temperatu.re . - lﬂ__\
compensation res|stor~\ o)
L L Hot
Airflow 0> RKZ® RHZ film

RBEJVB Raz ‘{VA
RH . Hot film resistance O
R K ; Temperature compensation resistance
RA, RB : Constant resistance

SEFI67K,

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 film resistor that is supplied with
electric current from the ECM. The temperature of the hot film
resistor is controlled by the ECM a certain amount. The heat
generated by the hot film resistor 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 main-
tain the temperature of the hot film resistor as air flow increases.
The ECM detects the air flow by means of this current change.

Diagnastic Check ltem
Trouble Malfunction is detected when ... .
{Possible Cause)
Code No.
12 a) An excessively high or low voltage from the sensor | @ Harness or connectors

P0100

is entered toc ECM.

b}, c) Voltage sent to ECM is not practical when com-
pared with the camshaft position sensor and
throttle position sensor signals.

(The sensor circuit is open or shorted.)

e Mass air flow sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

For the above malfunction a)

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

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and wait for at least 3 seconds.

OR
G@ 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 (Self-diagnostic
results) with ECM.

EC-95

A
ER
LG
FE
GL
MT

AT

ST

(&S

A

o

L

1D
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TROUBLE DIAGNOSIS FOR DTC 12
Mass Air Flow Sensor (MAFS) (DTC: P0100)

(Cont’d)
For the above malfunction b)
1) Turn ignition switch “ON”.
2/ 2} Select “DATA MONITOR” mode with CONSULT.
o NG 3) Start engine and warm it up sufficiently.
MAS AIR/FL SE +00'21 MAS AIR/FL SE +00°21 4) Wait for at least 10 seconds at idle speed.
15:48 x0.1V  +02"45 15:48 x0.1V  +02'45 OR
0 13 26 38 51 O 13 26 38 5l )
é' _ — & 1) Turn ignition switch “ON”.
\ 2) Start engine and warm it up sufficiently.
s 3) Wait for at least 10 seconds at idle speed.
4) Select “MODE 3" with GST.
s, OR
3 1) Turn ignition switch “ON”.
2) Start engine and warm it up sufficiently.
i 3) Wait for at least 10 seconds at idle speed.
Ay ! 4) Turn ignition switch “OFF”, wait for at least 3 sec-
- { onds and then turn “ON".
5) Perform diagnostic test mode Il (Self-diagnostic
results) with ECM.
OVERALL FUNCTION CHECK
SEFeseN|  This procedure can be used for checking the overall function of
—_— — the mass air flow sensor circuit. During this check, a DTC might
not he confirmed.
A oAt N For the above malfunction c)
COOLANT TEMP 30°C o )
fﬁ'ﬁg?—ﬁf’ 9% 1) Turn ignition switch “ON”.
ENGINE SPD 1000RPM ' 2) Start engine and warm it up sufficiently.
13N ADVANCE B0 3) Select “DATA MONITOR” mode with CONSULT.
MAE = AIR 0.0grr%/gecc:: 4) Check the voltage of mass air flow sensor with
THROTTLE POS 093 “DATA MONITOR".
8%3 E?%?T'ON 0.680V 5} Check for linear voltage rise in response to increases
055 &' 0.080V to about 4,000 rpm in engine speed.
SEFp03p OR
@ 1) Turn ignition switch “ON".
& _ Y g; gtallrt ?r"!’g\;/:noeDaEngj wa;lrnn (Iat Su_? sufficiently.
- elec " wi i
ECM = CONNEGTOR] Ejl 4) Check the mass air flow with “MODE 1”.
5) Check for linear mass air flow rise in response to
increases to about 4,000 rpm in engine speed.
OR
1) Turn ignition switch “ON".
—ﬂ 2) Start engine and warm it up sufficiently.
3) Check the voltage between ECM terminal 47 and
0 ) Cﬂ © O = ground.
SEF999N 4) Check for linear voltage rise in response to increases

EC-96

to about 4,000 rpm in engine speed.
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TROUBLE DIAGNOSIS FOR DTC 12

BATTERY

0 8e LF

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

Refer to “EL-POWER".

EC-MAFS-01

mm : Detectabla line for DTC
e Noh-detectable kne for DTC

105

10[11

11§]117

$
w
I]
W =l
IL?—II Fod
o
I I
wow
I 51 OR
OnlRecav [Fz1
MASS AIR
0 FL.OW SENSOR
=)
L2 L2
WA OR {L3]) |La)
W OR
o
] i
i I
i i
1N
® I |
l 11
o 1Nk
I i
(P .
‘ 5 -
WG OR OR w On
[Ca]l ifee] el =] I I I
SSOFF VB VB CA- QA+ gg: 1(_§ng : : :
MODULE) ’
1L 4
GD G‘B
Refer to last page (Foldout page).
- D, ED
[ 3
2 7160 o Tels[ah ED L2ps
w = u B |2

b B b

AEC484

BiA
i
16
|
o
&L
W
Py
£

BR

RS
BT
A
EL

12X

245



TROUBLE DIAGNOSIS FOR DTC 12

\ Mass air flow

sensor hamess
connector

AFC148

DISCONNECT

15

MEFSB5A

|—B— W DFSGOMNECT D\SCDNV;JEGT
A€ A€

RS ®

[ _ecm

Jo/CONNECTOR |
48

0

AEC498

T OISECNNEST
A€ 4€

|o[connecTOR]| {2 ble dh ()
47

I[__Ecwm

&

AEC499

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

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF".

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

3. Turn ignition switch “ON".

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

Voltage: Battery positive voltage

NG

OK
B ¥

Repair harness or con-

| nectors.

’_CHECK GROUND CIRCUIT,

1. Turn ignition switch “OFF”,

2. Disconnect ECM harness connector.

3. Loosen and retighten engine ground
SCrews.

4. Check harness centinuity between
terminal {c) and ECM terminal @8,
Continuity should exist.

NG

OK

hd

_| Repair harness or con-

nectors.

' [_CHECK INPUT SIGNAL CIRCUIT.

Check harness continuity between ter-
minal (d) and ECM terminal @7).
Continuity should exist.

NG

OK

r

Repair harness or con-

"| nectors.

CHECK COMPONENT

(Mass air flow sensor).

Refer to “COMPONENT INSPECTION".
(See page EC-99.}

NG

OK

Y

Disconnect and reconnect harmess con-
nectors in the circuits, Then retest.

Trouble is not fixed.

A A

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-98

.| Replace mass air flow
"| sensor.
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TROUBLE DIAGNOSIS FOR DTC 12
Mass Air Flow Sensor (MAFS) (DTC: P0100)

m CONNECT : (cont,d)
|ﬂ-ﬂ ib TR @ s
€ ¢ < COMPONENT INSPECTION al
ass air flow sensor ‘ .
M f
@ G Lo . “Ey N
P 1.  Tum ignition switch “ON". MA
By 2. Start engine and warm it up sufficiently. i
< 3. Check voltage between terminal (1) and ground.
Conditions Voltage V EM
SEF748K Ignition switch "ON” (Engine stopped.) Less than 1.0
Idie (Engine is warmed-up sufficiently.) 1.0-17 LG
inal
mma Idle to about 4,000 rpm* 1.0 - 1.7 1o Approx. 4.0
Temperature *:  Check for linear voltage rise in response to increases to about 4,000 rpm
compensation in engine speed.
resistor 4. If NG, remove mass air flow sensor from air duct. Check hot
film for damage or dust,
FE
\ Hot film
N resistor
o o GL
L -
SEF593K
MIT
Ar
[,
BR
8T
RS
BT
HA
EL
X

EC-99 . 241



TROUBLE DIAGNOSIS FOR DTC 13

Terminal

\Sensor

1)

/ .
Gasket

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

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
the engine coolant temperature input. The sensor uses a ther-
mistor which is sensitive to the change in temperature. The
electrical resistance of the thermistor decreases as temperature

increases.
SEF594K
o0r {Reference data)
1§E Engine coolant tem- Voltage Resistance
al perature
g Acceptable o (V) k)
s 2 C (°F)
% 18k -10 (14) 4.4 9.2
0
£ o4} 20 (68} 3.5 25
3-2 r 50 (122) 22 0.8
B [ L 1 i i ! 1
E 80 100.
(8 @ @ o0 D 90 (194) 0.9 0.2
Temperature °C (°F) SEF12P
Diagnostic
heck It
Trouble Code Malfunction is detected when ... (Po(;si?e Czr:se)
No.
] r
13 ¢ An excessively high or low voltage from the sensor ?rirgzseig;rcz,?i?:;?;rzpen or shorted.)
POT15 is entered to ECM. _ # Engine coclant temperature sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
1) Turn ignition switch “ON”,
2) Select "DATA MONITOR” mode with CONSULT.

Wait for at least 5 seconds.
OR

Turn ignition switch “ON” and wait for at least 5 sec-
onds,
Select “MODE 3” with GST.

OR

3)
l
2)
2)
3)

Turn ignition switch “ON” and wait for at least 5 sec-
onds.

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.

EC-100



TROUBLE DIAGNOSIS FOR DTC 13

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

- @
EC-ECTS-01
A
EM
= : Detactable line tor DTC
— : Non-detectable line for DTC
: AT models Lo

ENGINE COOLANT

HO— (s |
L =
B
[HE
_________ & o

F e

!
- MT
O mex A s ; o 6 |0 B
AT
FA&
LIOR B 2
I ITeo] ECM (ECCS ] AT
or, A .
™ GND-A | ESM(ECC S |contRoL RA
MODULE) UNIT
BR
8T
RS
BT
- R
[<] 1T213]4] [ [ieliiiZ[i3[i4]i5 |§I 23124] 25|26 | 27] 2820 30] 31| 32]a3ia4 Esl.m )
s | slej7]8f hel17fis[1sf20f 2122 35{37] 38[a0[4n}a1]42] 43] 44[45[ 26]47] 48] aldV H.S.
- EL
1 TaleN rmE
o @ Qo @@
. GY
I [y

101}102]108] f104]105}108 Elﬂﬂ 4] 2 3839 55 55| m
7 0] 25]26127, 42{43] 44 57 61]
107]108108] J110f111]112
fi terobil o | O | b (ot Johkahieie W.s
113]114]115] [118}117]118 fis[173] s[5 EHER I (T A G

AEC457
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TROUBLE DIAGNOSIS FOR DTC 13

ﬂw

Engine coolant temperature
sensor harness connector

Hose for ail
conditionar

AEC533

Engine Coolant Temperature Sensor (ECTS)

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

INSPECTION START

52
a[b)

—
y

D\SCONNECT

AECS500
E DISGONNECT
=l
G .
Ty,
() !
AEC501

4
CHECK POWER SUPPLY. NGk Check the following.
1. Turn ignition switch “OFF”. | ® Harness continuity
2. Disconnect engine coolant tempera- between ECM and
ture sensor harness connector. engine coolant tem-
3. Turn ignition switch “ON". perature sensor
4. Check voltage between terminal ® Harness connectors
and ground with CONSULT or tester. 1D,
Voltage: If NG, repair harness or
Approximately 5V connectors,
oK
E A 4
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF”. "| ® Harness continuity
2. Check harness continuity between hetween ECM and
terminal @ and engine ground. engine coolant tem-
Continuity should exist. perature sensor
OK # Harness continuity
between A/T control
unit and engine coolant
temperature sensor
# Harness connectors
(GD2
® Harness connectors
€2,
If NG, repair harness or
connectors.
p A
CHECK COMPONENT NG Replace engine coolant

(Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION".
(See page EC-103.)

OK

¥

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

h 4

Trouble is not fixed.

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

h 4

INSPECTION END

EC-102

temperature sensor.




TROUBLE DIAGNOSIS FOR DTC 13

Engine Coolant Temperature Sensor (ECTS)

N (DTC: P0115) (Cont'd)

COMPONENT INSPECTION

Engine coolant temperature sensor @

Check resistance as shown in the figure.

— MA
Temperature °C (°F) Resistance k()
oo+ 20 (68) 21-29
50 (122) 0.68 - 1.00 El
SEF152P 90 (194) 0.236 - 0.260

LG

If NG, replace engine coolant temperature sensor.
FE
6L
BT
AT
BA
BR
ST
RS
BT
FlA
EL
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TROUBLE DIAGNOSIS FOR DTC 14

Sensor

Vehicle speed

Vehicle Speed Sensor (VSS) (DTC: P0500)

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

AEC110
Diagnostic ‘
Trouble Code Malfunction is detected when ... Check items
(Possible cause)
No.
e H
e The almost 0 km/h (0 MPH) signal from the vehicle amess or connector o

14 speed sensor is entered to ECM even whan the {The vehicle speed sensor circuit is open or
PO500 P shorted.)

vehicle is driving.

® Vehicle speed sensor

W VEHICLE SPEED SEN CKTH

AFTER TOLIGH START.
DRIVE VEHICLE
AT 10km/h (6mph) OR
MORE WITHIN 15 sec.

by
N[ START

MEF569D

VHCL SPEED SE 20km/h
P/N POSI SW OFF

% MONITOR % NO FaL []

RECORD

SEF941N

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
the vehicle speed sensor circuit. During this check, a DTC might
not be confirmed.
1) Jack up drive wheels.
2} Start engine.
3) Perform “VEHICLE SPEED SEN CIRCUIT” in
“FUNCTION TEST” mode with CONSULT.
OR

2) Start engine. :
3) Read vehicle speed sensor signal in “DATA MONI-
TOR™ mode with CONSULT.
The vehicle speed on CONSULT should be able to
exceed 10 km/h (6 MPH) when rotating wheels with
suitable gear position.
OR

EC-104
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TROUBLE DIAGNOSIS FOR DTC 14

FUEL SYS #1 CLOSED

FUEL SYS #2 UNUSED
CALC LOAD 57%
COOLANT TEMP 87°C
A bt
ENGINE SPD 2225RPM
VEHICLE SPD 57MPH
IGN ADVANC 34.0
EAIR 43°C
26.2gm/sec
THROTTLE POS 12%
025 LOCATION 3
OPPT Y a1 0%
(]
025 B1,42 0.070V

SEF8942N

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 [MA
10 km/h (6 MPH) when rotating wheels with suitable

gear position.

OR

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

1) Start engine and warm it up sufficiently.
2) Perform test drive for at least 10 seconds continu-
ously in the foliowing recommended condition.

Engine speed

Intake

: (AT models) 1,800 - 3,200
rem '

(M/T models) 1,700 - 3,600
rpm

manifold vacuum: (A/T models) —-46.7 to -20.0

Gear position

kPa

(-350 to —150 mmHg, -13.78
to -5.91 inHg)

(M/T models) —46.7 to -33.3
kPa

(-350 to —-250 mmHg, -13.78
to —9.84 inHg)

: Suitable position (except “N”

or “P” position)

3) Stop the vehicle, turn ignition switch “OFF”, wait for
at least 3 seconds and then “ON”.
4) Perform “Diagnostic Test Mode |l (Self-diagnostic

results)” with ECM.

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

EC-105

=R
LG
FE
CL
M

AT

BR
8T
RS
BT
HA

EL
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TROUBLE DIAGNOSIS FOR DTC 14

Vehicle Speed Sensor (VSS) (DTC: P0500)

(Cont’d)
EC-VSS-01
IGNITION SWITCH
ON or START
Refer tc "EL-POWER".
10A '
=] s : Dotectable line for DTC
e : Non-delectable ine for DTC
B8R
BR
&3 (
-ﬁ%HEANATION [2] ) E}RN - R!Y
(SPEEDOMETER) :
e e e 0
HEA(]
YiG
YiG D R RY
¢ Fo3 [ G |F====mrm-
YiG R RY
YG A RY
el Il Iz
I\;l ECM (ECCS [T VEHICLE
CONTROL SPEED
MODULE) SENSOR
o e ———— == I
L a2 i a0 )
5 3] 2 1 s} 3[4
E 19 |° w °© ] ] | | w w
e e e e e e e e )
TIT\E®
GY GlEl 1T ay
101]102f03| [104]108]108] 5 IIZIEI 4 | I?J@Eﬂﬂi EIEEEEIMIE]EJE]EE@ 56| )
7 27] 12l 57
wihosfes [oliifiel et tol (| O |l papebibab S TTTTRT. o H.S.
1301140115] [aslizfie] [sT TisliThal A4[3sa 37 5i[52] (66]67]6B]69)
AEC458
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TROUBLE DIAGNOSIS FOR DTC 14

ECM

QISCANNECT & CISCONNECT
oAdE€ M€

OlCONNECTOR

(5

26

rerH]

AECS502

Vehicle Speed Sensor (VSS) (DTC: P0500)

(Cont’d) |
DIAGNOSTIC PROCEDURE

INSPECTION . 4RT

i Y
CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Turn ignition switch “OFF”. | ® Harness connectors
2. Disconnect ECM harness connector 29,
and combination meter harness con- ¢ Harness continuity
nector. between ECM and
3. Check harness continuity between combination meter
ECM terminal and terminal @ If NG, repair harness or
Continuity should exist. connectors.
OK
Y
NG

CHECK SPEEDOMETER FUNCTION.

h 4

Make sure that speedometer functions

properly.

OK

h 4

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

‘Trouble is not fixed.

h 4

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

¥

INSPECTION END

EC-107

Check the following.
¢ Harness connectors

@D, &9

® Harness connectors
€D, ED

® Harness continuity
between combination
meter and vehicle
speed sensor.

If NG, repair harness or

connectors.

Check vehicle speed sen-

sor and its circuit.

(Refer to EL section.)

VA

[E¥

LG

FE

oL

BR

8T
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TROUBLE DIAGNOSIS FOR DTC 21

OUpUt *\
signal !' __—-"‘-—

Ignition Signal (DTC: P1320)
COMPONENT DESCRIPTION

Ignition coil & power transistor (Built into distributor)
The ignition coil is a small molded type. The ignition signal from

coll & [ <=3 rammmmmnn coil the ECM is sent to the .power transistor. The power transistor

switches on and off the ignition coil primary circuit. As the pri-

Input signal
{From power mary circuit is turned on and ofi, the proper high voltage is
transistor} . . . . .
induced in the coil seconadary circuit.
SEF597K
Diagnostic
Trouble Malfunction is detected when ... Chgck tern
(Possible Cause)
Code No.
® Harness or connectors
(The ignition primary circuit is open or shorted.)
21 e The igniticn signal in the primary circuit is not ® Power transistor unit.
P1320 entered to ECM during engine cranking or running. | Resistor

e Camshaft position sensor
e Camshaft position sensor circuit

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Note: If both DTC 11 (P0340) and 21 (P1320} are displayed,
perform TROUBLE DIAGNOSIS FOR DTC 11 first.
(See EC-90.)

Turn ignition switch “ON”,
Select “DATA MONITOR” mode with CONSULT.
Start engine. (If engine does not run, turn ignition
switch to “START” for at least 5 seconds.)

OR

Turn ignition switch “ON”,
Start engine. (If engine does not run, turn ignition
switch to “START” for at least 5 seconds.)
Select MODE 3 with GST.
OR

9
3)

= 1)
®
3
2)

3)

4)

Turn ignition switch “ON".

Start engine. (If engine does not run, turn ignition
switch to “START” for at least 5 seconds.)

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

Perform diagnostic test mode Il (Self-diagnostic
results) with ECM.

EC-108
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TROUBLE DIAGNOSIS FOR DTC 21

Ignition Signal (DTC: P1320) (Cont'd)

ECIGN/SG-01  ©
BATTERY T MIA
30A
IEIE] st : Doloctable line for DTC EM
w Reler to “EL-POWER" ~ omdeteciabi foafor 01
I_l%I-I (GNITION TO EC-MAIN LG
OFF ST |SWITCH
ts 1
(& T

D@ |

BR
Lwnwn—am@m-. 1 ENSER FE
T
? B/ 1] ELB 6L
3
DISTRIBUTOR L1 IGNITION POWER M
colL . TRANSISTOR
" £ 3 @
I Xy SR "*W
g G W B
.g @~-s FA
» "
G _ B
RESISTOR
RA
¥ .‘-I 5
: I
YR w
— al [T § B s
s e o e = &
MODULE) F17,
BT
.[?1 Refer 1o last page (Foldout page).
(T 11 13 @, E»
T HE & > - K8
[ @W El,
H.S.
e Fofeefod]  FTZT] L [oT mm:énmﬂma@@ 5 DX
8171619
oo frioffie] y mshar (o R (ot Tl [
114)115 [116]17[118) [is] Tie[iris 3367 51]s2]  [esler]ealee] =
AEC459
- 257
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TROUBLE DIAGNOSIS FOR DTC 21

2 Ignition coil off
harness connector

%%)

e 2
Power transistor > /
harness connector 7 /L

M ~ ;E;QC
U @51 oy =l

)
%
4

74
,g,/

oA €
&
T He
.
@ 1

@

DISCONHECT

Bl

(=D
————

CISCONNECT

AECS534

Ignition Signal (DTC: P1320) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

'

Turn ignition switch “OFF”, and restart Yes' ®

engine.

Is engine running?

. No
v

CHECK POWER SUPPLY, NG.__ Check the following.

1. Turn ignition switch “OFF". & Harness connectors

2. Disconnect ignition coil harness con-- ,
nector. h ® Harness connectors

3.Tum ignition switch “ON". ,

4, Check voltage between terminal @ ® Harness continuity
and ground with CONSULT or tester. hetween ignition coil
Voltage: Battery voltage and ignition switch

if NG, repair harness or
OK connectors.
E 3

GHECK GROUND GIRGUIT, NG | Repair harmess or con-

1. Turn ignition switch “OFF”. nectors.

2. Disconnect power transistor harness
connector.

3. Check hamess continuity between
terminal and engine ground.

Continuity should exist.

4. Check harness continuity between
terminal (b} and terminal (i).

Continuity should exist.
oK
IC] v

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

1. Disconnect ECM harness connector. nectors.

2. Check harness conhtinuity between
ECM terminal (1) and terminal (g).

Continuity should exist.
CK
¥

CHECK COMPONENTS NG | Replace matfunctioning

(Ignition coil, power transistor). component(s).

Refer to "COMPONENT INSPECTION”.

{See page EC-112))

OK
h 4

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.
Trouble is not fixed.
h 4

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

!

INSPECTION END

EC-110
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TROUBLE DIAGNOSIS FOR DTC 21
Ignition Signal (DTC: P1320) (Cont’d)

% DISCONNECT \% OISCONNECT @
| &) € l | 8l
[[_€om [ofconnector]  (gfRD D)
7 CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or con-
1. Stop engine. "| nectors. MA

2. Disconnect ignition coil harness con-

nector.
@Eﬂ ' \ 3. Strip tape covering resistor & con- EM
_— denser.

MEF447C| | 4. Disconnect ECM harness connector.
5. Check harmess continuity between LG
tor clarity terminal (b) and terminal (¢), termi-
A nat (d) and ECM terminal (2).
Resistor / Continuity should exist.

ir duct removed

/ , oK
j A4 FE
CHECK COMPONENTS NG | Replace resistor.
(Resistor).
Refer to “COMPONENT INSPECTION". eL
{See page EC-113))
AECS35 OK
AT
E = DISCONNECT o DISCANNECT h 4
T.s T s, Disconnect and reconnect harness con-
' nectors in the circuit. Then retest. BT
(= éﬁ il @ Trouble is not fixed.
r Fa
Check ECM pin terminals for damage
T, - or the connection of ECM harness con-
(lﬁ]a! nector. Reconnect ECM harness con- - BA
‘ nector and retest.
AEC504
B 4 BR
DISCOMNECT DISCONMECT
INSPECTION END
M€ A€ .
[ Ecm_[c[connEcToR]| @J D)
2
RS
N
@a‘ < BT
AEC508
[,
EL
DX
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TROUBLE DIAGNOSIS FOR DTC 21
_lgnition Signal (DTC: P1320) (Cont’d)

\/\\/ ~ COMPONENT INSPECTION
M / / = Ignition coil

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

Terminal Resistance

@ - @ | Approximately 1 O

e

A If NG, replace ignition coil.

AECE36

High 3. Disconnect the high tension lead.
tension 4. Check resistance between ignition coil harness connector

e o lead Distributor terminal (& and the connector on the ignition coil for the
\ ] high tension lead.
f Resistance: Approximately 10.0k(}

If N.G., replace ignition coil.
Ignition
b coil

AEC537

Power transistor

B 1. Disconnect power transistor harness connector.

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

e The digital tester must have a diode check position and
be able to measure up to 20 MQ to perform this inspec-

tion.
® o
© terminal side
SEFOSTM Gr? atle;figg Terminal Terminal (b) Terminal (&)
Resistance Resistance Resistance
Result Resuhl Result
Q 0 0
— _ - oK o ok |
Terminal Not « Not o
- - orQ NG or 0 NG
— — 0 NG 0 NG
% NG — — % NG
Terminal Not o oK . _ Not = OK
orQ orQ
0 NG — -— 0] NG
w0 NG o NG — —
Terminal Not o Not =
or 0 OK oro OK - -
0 NG 0 - NG — —_—

w; Infinite resistance

If NG, replace power transistor.
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TROUBLE DIAGNOSIS FOR DTC 21

SEFB30P|

lgnition Signal (DTC: P1320) (Cont’d)
Resistor
1. Disconnect resistor harness connector.

2. Check resistance between terminals @ and (®).

Resistance: Approximately 2.2 k()
If NG, replace rasistor.

EC-113

MA

EM

LG

FE

Gl

MY

Ar

FA

BR

SJif

RS

BY

HA

EL
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TROUBLE DIAGNOSIS FOR DTC 25

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

SYSTEM DESCRIPTION

Engine speed

Camshaft position sensor

h J

. Amount of intake air
Mass air flow sensor axe >

. : Engine coolant temperature
Engine coolant temperature sensor 9 P

Ignition switch Start signal

b 4

Throttle position sensor Throttle position

Y

Inhibitor switch (A/T models)/ Park/Neutral position ECM
Neutral position switch (M/T models) » (ECCS
control » AGV-AAC valve
. o . module}

Air conditioner switch Alr conditionher operation .

Power steering oil pressure switch Power steering load signal >

Battery Battery voltage s

Vehicle speed sensor Venicle speed .

Cooling fan Cooling fan operation -

Rear window defogger operation

Rear window defogger switch

¥

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 memorized in
ECM. The target engine speed is the lowest speed at which the engine can operate steadily. The opti-
mum 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 opera-
tion).

COMPONENT DESCRIPTION

IACV-ACC valve

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 valve, the higher the idle speed.

SEF040E

EC-114
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TROUBLE DIAGNOSIS FOR DTC 25

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

Diagnostic .
Trouble Code Malfunction is detected when ... ChetCk ftems @l
No. {Possible cause)
e Harness or connectors o
a) The IACV-AAC valve does not operate properly. {The IACV-AAC valve circuit is open.) A
25 ® |[ACV-AAC valve
POSOS | e s & e =
b) The IACV-AAC valve does not operate properly. (The IACV-AAC valve circuit is shorted.}
® |IACV-AAC valve
LG
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE n
For the above malfunction a)
1)} Turn ignition switch “ON”. FE
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait for at least 2 seconds.
OR oL
& 1) Turn ignition switch “ON” and wait for at least 2 sec-
onds.
2) Select "MODE 3” with GST. M
OR
1) Turn ignition switch “ON” and wait for at least 2 sec-
onds. AT

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

@ 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” again and select “DATA
MONITOR" mode with CONSULT.
4) Start engine and run it for at least 30 seconds at idie BR
speed.
OR
@ 1) Start engine and warm it up sufficiently.
2) Tumn ignition switch “OFF” and wait for at least 3
seconds. _ ES
3) Start engine again and run it for at least 30 seconds '
at idle speed.
4) Select “MODE 3” with GST. _ 5T
OR
1} Start engine and warm it up sufficiently.
2} Turn ignition switch “OFF” and wait for at least 3 HA
seconds.
3) Start engine again and run it for at least 30 seconds
at idle speed. 2L
4) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then “ON".
5) Perform “Diagnostic Test Mode Il (Self-diagnostic |gjg
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC 25

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

EC-AAC/V-01
mwsm : Detectabie line for DTC
BATTERY w— : Non-detectable line for DTC
Refer 1o “EL-POWER".
10A
[Z]
Y
| @@ N
Y Y ﬁ
¥
1
{ACV-
AAC VALVE
L
SIB
sA
h
GD,
SIB
SR
[foafl
ECM (ECCS
15C CONTROL
MODULE)

] IS
che @ (FDG
GY 4 Y N / GY
— L = '
otfozfiod o] [2] Il 4] EEE]EEEIEE 38439 EﬂmlﬁmEEIEEﬂ 56 o[
s]ef7]sf9] [i0] 27]28] {203 s7[58[59160] [61] || (Fre)
to7ftosfioot f110h11)12) S O 2afaof3t [ez B3] [afep} Il47l4efezfesieales] fal [| W | TR
113]114]115] hs|ii7]iis 16[17]18 N ES R 51]52] - {66]67]68]69
AEC460
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TROUBLE DIAGNOSIS FOR DTC 25
Idle Air Control Valve (IACV) — Auxiliary Air

RS Control (AAC) Valve (DTC: P0505) (Cont’d)
ower steering
{Gie » DIAGNOSTIC PROCEDURE
@
% / INSPECTION START
&
= A
/|| cHECK POWER SUPPLY. NG [ Check the following.
e Ve AAC valve \ 1. Stop engine. "| ® Harness connectors EM
o {7 hamess connector A 2. Disconnect |ACV-AAC valve hamess ED, ED
: W e connector. ® 10A fuse
AECE4S| | 3. Check voltage between terminal (¢) ® Harness continuity
and ground with CONSULT or tester. between |IACV-AAC LG
D%T Voltage: Battery voltage valve harness connector
— :
/afb % and fuse
OK if NG, repair harness or
{ connectors.
— 3 o E FE
CHECK QUTPUT SIGNAL CIRCUIT. . | Check the following.
0 1. Disconnect ECM hamess connector. "] ® Hamness connectors
5 2. Check harness continuity between 'GD) CL
= ECM terminal and terminal (d). If NG, repair harness or
MEF2130 Continuity should exist. connectors.
I OK MT
- W - int & |[ CHECK COMPONENT NG | TReplace IACV-AAC val
i Replace - valve.
Eé} E@ (IACV-AAC valve). i AT
- ﬂ-h Refer o “COMPONENT INSPECTION".
|L_Ecwm 1|OL°°""ECT°R" ar (See page EC-117.)
4 OK P
Disconnect and reconnect hamess con-
@ma\ nectors in the circuit. Then retest. )
)
' J Trouble is not fixed.
AECS0S Check ECM pin terminals for damage or BE
the connection of ECM harness connec- ' s
tor. Reconnect ECM harness connector
and retest.
I ST
INSPECTION END s
BT
A
COMPONENT INSPECTION
V. IACV-AAC valve -
Disconnect IACV-AAC valve harness connector.
Doz e Check IACV-AAC valve resistance.
E{) Resistance: 1552
Approximately 100
. e (Check plunger for seizing or sticking.
bt @g@ e Check for broken spring.
AEG245
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TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (DTC: P1900)

SYSTEM DESCRIPTION
Cooling fan control

Vehicle speed sensor Vehicle speed N

Engine coolant temperature sen- Engine coolant temperature

sor " ECM
(ECCS Cooling lay(s)
. - . control || Cooling fan relay(s
Air conditioner switch Air conditioner "ON” signal »| Module)

Air conditioner triple-pressure Air conditioner pregsure signal

switch

¥

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, air
conditioner system pressure and air conditioner ON signal. The control system has 3-step control [HIGH/

LOW/OFF].

Operation
Air conditioner switch is "OFF” Air conditioner switch is “ON" and triple-pressure switch is “OFF”
WO 105 (221) T O 105 (221)
g v g 7
£ 100(212) £ 100(212) ]
g / g 7
E  95(209) £ 05203 /
2 ‘g /
[=] <
o Q
2 s 2
'ga 20 80 E: 20 80
@ (12)  (50) v (12} (50}
Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)
Air conditioner switch and triple-pressure switch are “ON”
sE RS
w L 105 (221) :0:0:0:0:0:4:0:0:0:0:0:.:0:«:0:0:0:
g° BRI
=3 Po:o:ozo:v' SRR
£ 100 (212) [0
= o0
% a5 (203) o2 /
3 b
8
p&]
g 7
=] 20 80
i (12) (50}
Vehicle speed km/h (MPH)
. i [ . P W " T . i te at "High” speed
D : Cooling fans do not operate m : Cooling fans operate at “Low” speed 2% : Cooling fans operate at “Higl pAE0539
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TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (DTC: P1900) (Cont'd)

ON-BOARD DIAGNOSIS LOGIC
This diagnosis continuously monitors the engine coolant temperature.

If the cooling fan or another component in the cooling system malfunctions, the engine coolant tempera-

ture will rise.

When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction

is indicated.

Diagnostic trouble

Malfunction is detected when ...

Check items

code No. {possible cause)
® Harness or connectors.
{The cooling fan circult is open or
shorted.)
e Cooling fan does not operate properly (Overheat). | Cooling fan
e Cooling fan system does not operate properly ® Radiator hose
28 .
P1300* (Overheat). * Radiator

® Engine coolant was not added to the system using
the proper filling method.

® Radiator cap

& Water pump

® Thermostat

For more information, refer to “MAIN 12
CAUSES OF OVERHEATING", (EC-128).

* Diagnostic trouble code No. P1900 is not displayed in SELF-DIAGNOSTIC RESULTS mode with CONSULT.

CAUTION:

When a maifunction is indicated, be sure to replace the coolant following the procedure in the MA

section (“Changing Engine Coolant”, “ENGINE MAINTENANCE”). Also, replace the engine oil.

a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute like
pouring coolant by kettle. Be sure to use coolant with the proper mixture ratio. Refer to MA
section (“Anti-freeze Coolant Mixture Ratio”, “TRECOMMENDED FLUIDS AND LUBRICANTS”).

b. After refilling coolant, run engine to ensure that no water-flow noise is emitted.

EC-119

il

A
ERM
LG

Fe

AA

EL
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TROUBLE DIAGNOSIS FOR DTC 28

MAX.
IOK
MIN.

AECE40

BACTVETEST R [ ]
cooling FaN OFF
= = = MONITOR = = =

COOLAN TEMF/S 88°C

i n
CHCJLow | IeE

MEF314F

Cooling fan
—= J/—

SEC163BA

fCooling fan
: 7 150 Q resistor

TISCONNECT

Engine coolant
temperature sensor
harness connhector

MEFB13EA

Cooling Fan (DTC: P1900) (Cont’d)
OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
the cooling fan. During this check, a DTC might not be con-
firmed.

WARNING:

Never remove the radiator cap when the engine is hot. Seri-

ous burns could be caused by high pressure fluid escap-

ing from the radiator. :

Wrap a thick cloth around cap. Carefully remove the cap by

turning it a quarter turn to allow built-up pressure to

escape. Then turn the cap all the way off.

1) Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.

If the coolant level in the reservoir tank and/cr radiator is
below the proper range, skip the following steps and go to
“DIAGNOSTIC PROCEDURE” (EC-122).

2} Confirm whether customer filled the coolant or not. If cus-
tomer filled the coolant, skip the following steps and go to
“DIAGNOSTIC PROCEDURE” (EC-122).

3) Turn ignition switch “ON”.

4) Perform “COOLING FAN” in “ACTIVE TEST” mode
with CONSULT (LOW speed and HI speed).
OR -

3) Start engine.
Be careful not to overheat engine.

4) Set temperature control lever to full cold position.

5) Turn air conditioner switch “ON”.

6) Turn blower fan switch “ON".

7) Run engine at idle for a few minutes with air condi-
tioner operating.
Be careful not to overheat engine.

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

9) Turn ignition switch “OFF”,

10} Turn air conditioner switch and blower fan switch
“OFF”,

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

12} Connect 15012 resistor to engine coolant temperature
sensor harness connector.

13) Restant engine and make sure that cooling fan oper-
ates at higher speed than low speed.
Be careful not to overheat engine.

EC-120

268



TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (DTC: P1900) (Cont’'d)

BATTERY BATTERY BATTERY IGHITION SWITCH EC-COOL/F-01 al
o on Aeler 1o “EL-POWER.
104 10A
E2) 1] ] (3] MA
W WiL WG GIY s : Detaciable line for DTC
u-=:.]-| II@ m : Nor-detsciable line for DTC -

LG

GL

MY

AT

FA

BR

RS

1
RFRL RFRH |ECM %CCS

CONTROL
MODULE)

BT

Iopage (Foldout page).
— Mz VD), Eiod)
Iz E1 %]lh @ 15 72 ) 2 (o]

i/ GY ' GY

[ 11123} [4]
B

HA

20[21]22]23]  faafosf [dole1] js3fs4fss] Iss)
[2425126]27128] [ap] a3} [44l4sise]silsalselen] fs1)
29]30]31]32]9] 49150 47]48]62]63l64]65| m
34]35 )36 97 51|52}  [ee}s7]ea]eg)

EIsT7IeIs] g
107{108[108} [110{t11}112 1iT2hatid @

113[114)115] [116[117]118] §;5] Tishi7]is

AEC478
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TROUBLE DIAGNOSIS FOR DTC 28

Couoling fan relay 2

Vo

Cooling fan relay 3
e

AEG310

Cooling Fan (DTC: P1900) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Wl COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

NExT || NO |YES

MEF311F

i

CHECK COOLING FAN LOW SPEED
OPERATION.
1. Disconnect cooling fan relays-2 and
-3.
2. Turn ignition switch “ON".

3. Perform “COOLING FAN CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

OR

NG

2. Turn ignition switch “ON",
3. Perform "COOLING FAN" in
“ACTIVE TEST” mode with
CONSULT.

OR

BActveTesTE [
cocoung Fan OFF
=== MONITOR = = =

COOLAN TEMP/S 88°C

m
L HI ]J[LOW l%
MEF313F

@ 2. Start engine.
3. Set temperature lever at full
cold position.
4. Turn air conditioner switch
“ON".
. Turn blower fan switch “ON”.
6. Run engine at idie for a few
minutes with air conditioner
operating.
7. Make sure that cooling fan
operates at low speed.

‘.

Coaling fan
=3 f

SEC163BA)

4 OK

®

EC-122

Check cooling fan low

|
"] speed control circuit.

(Go to PROCEDURE A.)
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TROUBLE DIAGNOSIS FOR DTC 28

AEC311

Cooling Fan (DTC: P1900) (Cont’d)
®

@ l

CHECK COOLING FAN HIGH SPEED
OPERATION. '
1. Turn ignition switch "OFF”.
2. Heconnect cooling fan relays-2 and
-3.
3. Disconnect cooling fan relay-1.
4. Turn ignition switch “"ON".
5. Perform “COOLING FAN CiR-
CUIT" in “FUNCTION TEST"
mode with CONSULT.
OR

NG

4. Turn ignition switch “ON".
5. Perform “COOLING FAN" in
“ACTIVE TEST" mode with
CONSULT.

OHR

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

next [ NO ][ YES

MEF311F

. Turn air conditioner switch and

blower fan switch “OFF”.

5. Disconnect engine coolant
temperature sensor harness
connector.

6. Connect 15042 resistor to
engine coolant temperature
sensor harness connector,

7. Restart engine and make sure

that cooling fan operates at

higher speed than low speed.

B

BACTVETESTH [ ]
cooune Fan OFF
= == MONITOR ===

COOLAN TEMP/S 88°C

i ow K

MEF314F;

Cooling fan
= Lf

7 150 Q resistor
= CG oty

DISCOMNECT

(g

& 20

Engine coolant
temperature sensor
harness connector

MEFB13EA

v OK

(Go to EC-127).

EC-123

Check cooling fan high

"1 speed control circuit.

{Go to PROCEDURE B.)

A

EM

LG

Ch,

BT

AT

P&

BR

ST

RS
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TROUBLE DIAGNOSIS FOR DTC 28
Cooling Fan (DTC: P1900) (Cont’d)

DISCONNECT
- V &) PROCEDURE A
3 ¥S
]
- INSPECTION START
D O
CHECK POWER SUPPLY. NG | Check the following.
@ﬂ 1. Tum ignition switch “OFF”, "| ® 10A fuse
} = 2. Disconnect cooling fan relay-1. ® 30A fusible link
AEca4q| | 3- Check voltage between terminals @ ® Harmess continuity
' @ and ground with CONSULT or between cooling fan
7 tester. relay-1 and fuse
Cooling fan motor 2 Voltage: Battery voltage ® Harness continuity
harness connector oK hetwean COO“'I'"IQ fan
relay-1 and battery
If NG, repair harness or
connectors,
D]
CHECK GROUND CIRCUIT. NG_ Repair hamess or con-
1. Turn ignition switch “OFF™, " | nectors.
Cooling fan motor 1, 2. Disconnect cooling fan motor-1 har-
hamess connector ™ ' . .nal{  ness connector and cooling fan
motor-2 hamess connector.
™ 3. Check harness continuity between
"%T Y L terminals (@), (&) and terminal (8) .
- Eéj Continuity should exist.
4. Check ha?‘Dess(éontinuity between
=t terminals (d), and body ground.
_ 1 5] Continuity shouid exist.
ol/b\ [e
anya " lox
@
CHECK OUTPUT SIGNAL CIRCUIT. NG; Check the following.
—— = 1. Disconnect ECM harness connector. "1 ® Hamess connectors
Mmerasoc| | 2. Check hamess continuity between (D)
ECM terminal and terminal (2). ® Harness connectors
Continuity should exist. (GOR T
T s T am ® Harness continuity
Eé} TS Eéj] oK between cooling fan
= relay-1 and ECM
[ TEcM | CONNECTOR]| 3 If NG, repair harness or
14 E 2 1] connectors.
CHECK COMPONENT NG_ Replace cooling fan relay.
AT\ Q] {Cooling fan relay-1). v
Refer to “"COMPONENT INSPECTION”.
‘ == (See page EC-129.)
AECE19
+OK
©

EC-124 212



TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (DTC: P1900) (Cont’d)

©
.

CHECK COMPONENT

NG

{Cooling fan motors-1 and -2).
Refer to "COMPONENT INSPECTION".
{See page EC-129.)

lOK

Disconnect and reconneci harness con-
nectors in the circuit. Then 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

Cooling fan relay 3
VA4
Cooling fan relay 2

PROCEDURE B

INSPECTION START

l

. | Replacé cocling fan
"1 moters.

MEF432C]

CHECK POWER SUPPLY.

NG

1. Turn ignition switch “OFF”.

2. Disconnect cooling fan relays-2 and
-3.

3. Turn ignition switch “ON”.

4. Check voltage between cooling fan
relays-2 and -3 terminals (1), (3) and
ground with GONSULT or tester.
Voltage: Battery voltage

OK

EC-125

. | Check the foitowing.

® Harness connectors
D,

® 10A fuse

® 30A fusible link

® Joint connector-1

® Joint connector-2

® Harness continuity
between cooling fan
relays-2 and -3 and fuse

& Hamess continuity
between cooting fan
relays-2 and -3 and bat-
tery

If NG, repair harness or

connectors.

MA

EM

LG

FE

CL

Ay

FA

ST

RS
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TROUBLE DIAGNOSIS FOR DTC 28

0ISCONNECT

GCooling
fan
motor-1

3 =
1.5 18

DISCONNECT

Cooling
fan
relay-3

Cooling Fan (DTC: P1900) (Cont’d)

©

l

1. Disconnect ECM harness connector.
2. Check harness continuity between
ECM terminal 33 and terminal (2).

AEC316
Iﬁ DISCANNECT
m DISCONNECT E
H.S. 1.5
ECM__ |o|CONNEGTOR (6]3]
5
2 ]3]
Hi
2
@ED J
AEC520

CHECK GROUND CIRCUIT. NG | Repair harness or con-
1. Turn ignition switch “"OFF". "| nectors.
2. Disconnect cooling fan motors-1 and
-2 harness connectors.
3. Check hamess continuity
between terminal and termi-
nais (o), ()
Continuity, should exist.
4. Check harness continuity
between terminal (8) and termi-
nals @ , 1erminal_® and
body ground.
Continuity should exist.
vLOK
1
CHECK QUTPUT SIGNAL CIRCUIT. NG

Check the following.
® Harness connectlors

D, @D

® Harness connectors

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 connec-
tor. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-126

AEC315|1  Continuity should exist. 2, @19
-® Joint connector-2
OK ® Harness continuity
between cooling fan
relays-2 and -3 and
ECM )
If NG, repair harness or
Cooling Gosling connectors.
fan fan v
g iamer moter-1 | CHECK COMPONENT NG_ Replace cooling fan
Eéj (Cooling fan relays-2 and -3). "| relays.
= eld/ Refer to “COMPONENT INSPECTION".
RV R Q] Cooling || (See page EC-129.)
H o fan l OK
motor-2
| = f - ‘o .
| ‘gl CHECK COMPONENTS Replace cooling fan
iy - {Cooling fan mators). motors,
con L= Refer to “COMPONENT INSPECTION”,
ooling (See page EC-129))
fan relay-3 f
@a ! l OK
™ % 1
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TROUBLE DIAGNOSIS FOR DTC 28
Cooling Fan (DTC: P1900) (Cont’d)

. OK
DL _ .
CHEGK COOLING SYSTEM FOR LEAK. | NG [ Check the following for
Apply pressure to the cooling system with | leak.
a tester, and check if the pressure drops. ® Hose
Testing pressure: e Radiator MA
EG 17650301 157 kPa (1.6 kglcmz, 23 psi) ® Water pump
(J33984-A) Pressure should not drop. (Refer to "Water Pump” in
CAUTION: _ ' LC section.) B
Higher than the specified pressure
may cause radiator damage.
SLC754A
& LK LG

CHECK RADIATOR CAP. NG‘ Replace radiator cap.
Apply pressure to cap with a tester. h
Radiator cap relief pressure:

78 - 98 kPa (0.8 - 1.0 kg/cm?, 11 - 14

psi}
l OK FE
_
CHECK THERMOSTAT. ‘ NG; Replace thermostat
1. Check valve seating condition at nor- - ©l.

EG17650301
(J33984-A)

mal room temperatures.
2. Check valve opening temperaturg and i

maximum vaive lift. |
Valve opening temperature:
76.5°C (170°F) [standard]
Maximum valve lift: AT
100 mm/30°C
. (0.39 in/194°F)
3. Check if vaive is closed at 5°C (9°F)
below valve opening temperature. FA
For details, refer to “Thermostat” in LC
section.
oK
sLc343| | Check engine coolant temperamre sen- NG_ ‘Replace engine coolant
sor. Refer to "COMPONENT "| temperature sensor, EE
INSPECTION”, (EC-129).
If the cause can not be isolated, go to ST
“MAIN 12 CAUSES OF OVERHEATING”,
{(EC-128).
T RS
INSPECTION END
BT

Perform FINAL CHECK by the following procedure after
repair is completed. ;
1. Warn up engine. Run the vehicle for at least 20 minutes. Pay HA
attention to engine coolant temperature gauge on the instru-
ment panel. f the reading shows an abnormally high EL
temperature, another part may be malfunctioning.
2. Stop vehicle and iet engine idle. Check the intake and
~exhaust systems for leaks by listening for noise or visually IBX
inspecting the components.
3. Allow engine to cool and visually check for oil and coolant
leaks. Then, perform “OVERALL FUNCTION CHECK”,

EC-127 | 275
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Cooling Fan (DTC: P1900) (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

E_ngine Step Inspection item Equipment Standard Reference page
OFF 1 ¢ Blocked radiator ® Visual No blocking —
® Blocked condenser
® Blocked radiator grille
_ ® Blocked bumper
2 ® Coolant mixture o Coolant tester 50 - 50% coolant mix- See¢ "RECOMMENDED
ture FLUIDS AND LUBRI-
_ CANTS” in MA section
3 # Coolant level ® Visual Coolant up to MAX level | See “Changing Engine
in reservior tank and Coolant”, "ENGINE
radiator filler neck MAINTENANCE” in MA
| section
4 * Radiator cap ® Pressure tester 59 - 98 kPa See “System Check”
(0.6-1.0 kgfom®, 9 - 14 | “ENGINE COOLING
, , psi) SYSTEM" in LC section
ON*2 5 ® Coolant leaks ® Visual No leaks See “System Check”
“ENGINE COOLING
_ _ SYSTEM” in LC section
ON*2 6 ® Thermostat ® Touch the upper and [ Both hoses should be | See “Thermostat” and
lower radiator hoses . | hot “Radiator”, "ENGINE
COOLING SYSTEM" in
_ _ LC section
ON*! 7 & Cooling fan ® CONSULT Operating See "TROUBLE DIAG-
NOSIS FOR DTC 28"
: (EC-118)
OFF 8 ¢ Combustion gas leak | e Color checker chemi- | Negative —
cal tester 4 Gas ana-
. lyzer
ON*3 9 ® Coolant temperature | ® Visual Gauge less than 3/4 —
gauge when driving
 Coolant overfiow to & Visuai No overflow during driv- | See “Changing Engine
reservoir tank ing and idling Coolant”, "ENGINE
MAINTENANCE” in MA
’ section
OFF** 10 {e Covlant return from | Visual Should be initial level in | See “ENGINE MAINTE-
reservoir tank to radia- reservoir tank NANGCE" in MA section
_ tor
OFF 11 # Cylinder head ¢ Straight gauge feeler | 0.1mm (0.004 in) Maxi- |See “Inspection”, “CYL-
gauge murm distortion (warping) { INDER HEAD” in EM
section
12 # Cylinder block and * Visual No scuffing on cylinder | See “Inspection”, “CYL-

pistons

walls or piston

INDER BLOCK” in EM
section

*1 Turn the ignition sthch ON.,

32 Engine running at 3,000 rpm for 10 minutes.

*3: Drive at 90 km/h (55MPH) for 30 minutes and then let idle for 10 minutes.

*4: After 60 minutes of cool down time.
For more information, refer to "OVERHEATING CAUSE ANALYSIS" in LC section.

EC-128

276



TROUBLE DIAGNOSIS FOR DTC 28
Cooling Fan (DTC: P1900) (Cont’d)

COMPONENT INSPECTION
5= Cooling fan relay-1 :
[fo‘(y\ Check continuity between terminals (3) and (). G
[ ré— | Conditions Continuity MA
AE
12V direct current supply between
2 terminals (1) and (2 Yes
No current supply No El
SEF511P|
If NG, replace relay. _ LG
Fe
GL
. MIT
Cooling fan relays-2 and -3
Check continuity between terminals (3) and (5), (6) and (7).
& o AT
— 5 o Conditions Continuity
12V direct current supply between n
2] 1 terminals (1) and (2) Yes A
L}
; : No current supply No
RA
If NG, repl lay.
S G, replace relay.
. BR
Cooling fan motors-1 and -2
1. Disconnect cooling fan motor harness connectors.
4 Cooing fan motor 2. Supply cooling fan motor terminals with battery voltage and ST
claJ harness connector check operation.
&g‘_ﬁv DISCONNECT
ié} Terminals RS
@lsﬁ Speed
(®) (©)
& Cooling fan Low @ @ BT
t -
87, ] OO Figh ®.® ®. @
A
Cooling fan motor should operate.
If NG, repiace cooling fan motor. a
D3

EC-129 | 21t



TROUBLE DIAGNOSIS FOR DTC 31

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

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

SEC220B

Diagnostic Check items
Trouble Code Malfunction is detected when ... i
(Possible cause)
No.
3 I . L . e ECM
POGOS ® ECM calculation function is malfunctioning. (EGCS control module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON”.
2) Select "DATA MONITOR” mode with CONSULT.
3) Start engine.
4) Wait for at least 30 seconds at idle speed.
OR
1) Turn ignition switch “ON”.
2) Select "Mode 3" with GST.
3) Start engine.
4) Wait for at least 30 seconds at idle speed.
OR
1) Turn ignition switch “ON".
2) Perform “Diagnostic Test Mode Il (Self diagnostic
results)” with ECM. _
3) Start engine.
4) Wait for at least 30 seconds at idle speed.

INSPECTION START

!

1) Turn ignition switch “ON™.
2) Select “SELF DIAG
RESULTS” mode with CON-
SULT.
3) Touch “ERASE".
OR
1) Turn ignition switch “ON”.
2} Select MODE 4 with GST.
3} Touch “ERASE".
OR
oy 1) Turn ignition switch “ON"™.
2) Erase the diagnostic test
mode |l (Self-diagnostic
results) memory.

!
®
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TROUBLE DIAGNOSIS FOR DTC 31

Engine Control Module (ECM)-ECCS Control
Module (DTC: P0605) (Cont’d)

®
| @l
PERFORM SELF-DIAGNOSIS. '

Select “SELF DIAG RESULTS” . MA
mode with CONSULT.

OR

@ Select MODE 3 with GST. -
OR
PERFORM DIAGNOSTIC TEST
MODE il (SELF-DIAGNOSTIC LC
RESULTS). _

Is the DTC 31 (P0605) displayed Yes | peplace ECM.

again?
FE

i No
INSPECTION END

CL
T
AT
P&
ER
87
RS
BT
HA
EL
B3¢
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400)
SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

h 4

EGR &
Mass air flow sensor Amount of intake air ECM ist
» (ECCS canister
controf » control
Engine coolant temperature sensor Engine coolant temperature .| module) sclenoid
" valve

Start signal

[gnition switch

Y

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

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
closed.

EGR and vacuum EGR & canister control solencid valve

Canister EGRC-BPT

valve

Throttle
pody

AEC541

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

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

SEF783K

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
vacuum 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 canister.

To EGR valve and
canister

Tointake
air flow

AECS542
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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-
3 function is diagnosed.

Eemlgerature If EGR temperature sensor detects EGR flow under the condi-
tion that does not call for EGR, a high-flow malfunction is diag-
nosed.

ECM

SEF073F
Diagnostic
Trouble Code | Malfunction is detected when ... Check items
No. {Possible Cause)

a) The exhaust gas recirculation (EGR) flow is ® EGR valve stuck closed
excessively low during the specified driving con- |® EGRC-BPT valve leaking
dition. ® Passage obstructed

39 ® EGRC solenoid valve
P0400 ® Tube leaking for EGR valve

b) The exhaust gas recllrcuiatlon (EG.H) fiqw_ is e EGRC solenoid valve
excessively high during the specified driving con- .
dition. ® EGR valve leaking or stuck open

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall EGR function. During this check, a DTC might not

be confirmed.

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 55°C (131°F), perform only “For the above

malfunction a)".

if the engine coolant temperature is lower than 55°C (131°F), perform both “For the above malifunction

a)” and “For the above malfunction b)”.

EC-133

A
=M
LG
FE

CL
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TROUBLE DIAGNOSIS FOR DTC 32

Engine harness No, 2
connactor

AEC538

A €
@ib

I
® of

AECS08

GONNECT
A €

CONNECT
A€

@)

IC_Ecm

lolconnEcToR]|

50

@3

AEC507

EGR Function (DTC: P0400) (Cont’d)
For the above malfunction a)

Start engine and warm it up sufficiently.

Check the EGR valve lifting when racing from 2,000 rpm up
to 4,000 rpm under no load.

EGR valve should lift up and down without sticking.
Check voltage between EGR temperature sensor harness
connector terminal (2) and ground at idle speed.

Less than 4.5V should exist.

Turn ignition switch “OFF”.

Check harness continuity between EGR temperature sen-
sor harmess connector terminal (1) and ECM terminal &o.
Continuity should exist.

Perform “COMPONENT CHECK”, “EGR temperature sen-
sor’. (See page EC-139.)

Overall function check

Check the EGR valve
lifting when racing
from 2,000 rpm up to
4,000 rpm.

AEC543

EC-134
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TROUBLE DIAGNOSIS FOR DTC 32

W ACTIVETEST D

EGRC SOUV ON

===MONTOR===
CMPS-RPN (REF) 800rpm

X[ onorF || OFF |

AECSH08

. € .

Tol connEcTOR]|

&1

43

P =

SEFO77P

EGR Function (DTC: P0400) (Cont’d)
For the above malfunction b)

® 3

3)

Start engine.

Select “EGRC SOLENOID VALVE” in “ACTIVE
TEST” mode with CONSULT and turn the solenoid
valve "ON”.

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

EGR valve should be closed and should not lift up.

OR

1)

2)
3)

Confirm the engine coolant temperature is lower than
55°C (131°F) in “Mode 1” with generic scan tool.
Perform the following steps before its temperature
becomes higher than 55°C (131°F).

Start engine.

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

EGR valve should be closed and should not [ift up.

1)

EGR valve should he closed and should not lift up.

OR
Confirm the voltage between ECM terminal @ and
@ is higher than 2.08V.
Perform the following steps before the voltage
becomes lower than 2.08V.
Start engine.
Check for the EGR vailve lifting when racing from
2,000 rpm up to 4,000 rpm under no load.

Overall function check

Check the EGR valve
lifting when racing
from 2,000 rpm up to
4,000 rpm.

AEC543

EC-135

A

EM

LG

FE

GL

T

ST

RS

BT

RA

EL
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TROUBLE DIAGNOSIS FOR DTC 32

IGNITION SWITCH
ON or START

10A

S8

Refer to “EL-POWER".

EGR Function (DTC: P0400) (Cont’d)

s Delectable line for DTC

EC-EGRC1-01

e Non-detectable line for DTC

(A : AT models
ar
@
Gl
GiY
ary
T EGR &
CANISTER
CONTROL EGR
g SOLENOID TEMPERATURE
VALVE —@—I SENSOR
(2] &2
r o
RL B
LG RIL B B
iz &=l ERl [E3l
EGR EGRTS  GND-A | SoM{ECOS SENS A ONTROL
MODULE) UNIT
-
1 (D) o (e
W 3 W OhED  (DED
—
1f2]af4][eaicliili2 Fﬂ’) 23] 2425426 |27 1081 26{ 30[ 31| 32 33] 24 35_] m
21[22) 44]45]46[47]48 T

sle|7]8] J16]17HE]19

36| 37] 3slinla0]41]42]43

I 20]21122]23 38]30

r=
101]102]103] [104fros Bﬂﬂﬂ 4 S
817 m 5[as[2728] [az[a3
1orf10a]tos] 110f111
| [itfzhalia] frg O 28 R30]31[32]33]  [agTs0
113]114]115] [116]117}118] [sT TreTi7]ig] [34]35 36 {371

EC-136

=
w [ LK
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TROUBLE DIAGNOSIS FOR DTC 32

"~
Vacuum hose connected
7\;\ _ to EGR valve N

PN T N

MEF200C

pll

Clogging

ﬂ Improper connection

SEF109L|

BEGRC SOV CIRCUITR
DOES THE SOLENQCID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

[ Nexr [ NO [ YES |

MEF857D

BACTVETESTR [
ON

EGRC SOL/NV

= = = MONITOR = = =
CMPS-RPM(REF] Orpm

MEF298F

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

DIAGNOSTIC PROCEDURE

INSPECTION START

\ 4

CHECK VACUUM SCURCE TO EGR

VALVE.

1. Start engine and warmn it up suffi-
ciently.

2. Race engine speed at about 2,000 -
4,000 rpm.

3. Disconnect vacuum hose to EGR
vaive,

4, Make sure that vacuum exists.
Vacuum should exist.

OK

NG

E ¢

CHECK VACUUM HOSE.
Check vacuum hose for clogging,
cracks and proper connection.

NG

\ 4

CHECK COMPONENTS
{EGR valve, and EGRC-
BPT valve).

Refer to “COMPONENTS
INSPECTION”.

(See page EC-139.)

NG
v

Replace malfuncticning
component{s).

CHECK COMPONENT
{EGR & canister control sclenoid valve).
1. Turn ignition switch “ON”.
2. Perform "EGRC SOL/V CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

OR

NG

1. Turn ignition switch “ON".
=/ 2. Turn EGR & canister control
solenoid valve “ON" and
“OFF"” in “ACTIVE TEST"
mode with CONSULT and
check operating sound.
OR

. Warm up engine sufficiently.

. Turn ignition switch “OFF"” and
wait for at least 3 seconds.

3. Turn ignition switch “ON",

4. Check operating sound of the

solenoid valve when depress-

ing and fully releasing accel-

erator pedal.

¥ OK
®

EC-137

Replace EGR & canister

"| control solencid valve.
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400) (Cont’d)
®

!

CHECK COMPONENT : NGL Replace EGR & canister
(EGR & canister control solenoid valve). "] control solenoid valve.
Refer to “COMPONENTS INSPEC-
TION". -

{See page EC-139.)

OK

L J
CHECK COMPONENT NG | meplace canister.
{Canister)

Refer to “COMPONENTS INSPEC-
TION”.

{See page EC-139.)

OK

y

CHECK VACUUM HOSE. NG | Repair it.
Check vacuum hose into canister for
clogging, cracks and proper connection.

OK

k

hJ

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

Trouble is not fixed.

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

v
Check resistance of EGR temperature
sensor.

(See page EC-139.)

¥
INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC 32

EGR valve

MEF137D

SEF452F

Canister
-

AECSH44

SEFR30F

SEF083P

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.

If NG, replace EGR valve.
EGR & canister control solenoid valve
Check solenoid valve, following the table as shown below:
Air passage Air passage
Conditions continuity continuity
between (&) and between (&) and (C)
12V direct current sup-
ply between terminals Yes No
@ and (@
No supply No Yes

It NG, replace EGR & canister control solenoid valve.
Canister
Gently blow air from @.
No leakage should exist.

EGR temperature sensor

Check resistance change and resistance value at 100°C
(212°F).

Resistance should decrease in response to temperature

increase.
Resistance: 100°C (212°F)
76.8-93.8 k()
If NG, replace EGR temperature sensor.

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT vaive.

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-139
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TROUBLE DIAGNOSIS FOR DTC 33

Front Oxygen Sensor (Front 02S) (DTC:
rL.ouver P01 30) ]

—Zirconia tube
' The front 028 is placed into the exhaust manifold. It detects the
~amount of oxygen in the exhaust gas compared to the outside
air. The sensor has a closed-end tube made of ceramic zirco-
/ nia. The zirconia generates voltage from approximately 1V in

vorder/ L Connector richer conditions to OV in leaner conditions. The sensor signal
Isolation bushing is sent to the ECM. The ECM adjusts the injection pulse dura-
Contact plate tion to achieve the ideal air-fuel ratio. The ideal air-fuel ratio

sEcages]  OCCUrS near the radical change from 1V to OV.

2 1
b
%
H
5
g
=
© H
- Rich ==— |deal ratio — | gan
Mixture ratio SEF288D
Diagnostic Trouble L Check ltems
Cods No. Malfunction is detected when ... (Possible Cause)
33 e An axcessively high voltage from the sensor is entered to | ® Harness or connectors
P0130 ECM. : {The sensor circuit is open or
& The voltage from the sensor is constantly approx. 0.3V. shorted.)
& The maximum and minimum voltages from the sensor do | e Front oxygen sensor
not reach the specified voltages. ® Fuel pressure
# The sensor does not respond between rich and lean within | @ Injectors
the specified time. ® [ntake air leaks

OVERALL FUNCTION CHECK
¥ MONITOR ¥ no FaiL [ , , ,
This procedure can be used for checking the overall function of
CMPSsRPM(REF)  2137rpm the front oxygen sensor circuit. During this check, a DTC might
MAS AIR/FL SE 1.98V not be confirmed.
COOLANTEMP/S  84°C 1) Start engine and warm it up sufficiently.
FRO2SENSOR 037V B/ 2) Select “MANU TRIG” and “HI SPEED” in “DATA
FR 02 MNTR LEAN MONITOR” mode with CONSULT, and select “FRO2
INJ PULSE 2.6msec SENSOR” and “FRO2 MNTR".
| 3) Hold engine speed at 2,000 rpm under no load dur-
RECORD 1 ing the following steps.
SEF084P 4) Touch “RECORD" on CONSULT screen.

5) Make sure of the following.

e “FR O2 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-
onds,

5 times (cycles) are counted as shown below:

cycle 1112181415 |
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR O2 MNTR”, “RICH"
L ="FR 02 MNTR”, “LEAN”

EC-140 288



TROUBLE DIAGNOSIS FOR DTC 33

Front Oxygen Sensor (Front 028) (DTC
P0130) (Cont’d)

® “FR 02 SENSOR” voitage goes above 0.6V at least

once.
® “FR 02 SENSOR” voltage goes below 0.35V at Ieast
once.
834
cups B3R
17:51 (F’OS) .
{rpm) o Maximum .
0913 2050 019 T T S A - Maximum voltage
09'11 2050 Q.18 > N Voort - should be over 0.6V
0909 2050 0.18 =1-3:-C B " \ ' at least one time.,
0807 2037  0.18 2 v . ' '
gggg gggg g;g b c ; el » Minimum voltage
09'01 2012 0.43 3 P N PR AR should be balow 0.35V
' o v s~ vMinirnu‘n{u . at least one time.
w . -
[ GRAPH [“~o SEF086P
CONNECT —— . OH . . s
e F:Y @ 1) Start engine and warm it up sufficiently.
2g0iin, 4 2) Set voltmeter probes between ECM terminal @¢ (sen-

EcM lql CONNECTOR|
43

@L

N .',
1< \ ):;5
o- 56

SEFQ8EP

sor signai) and @3 (engine ground).

3) Make sure of the following with engine speed held at
2,000 rpm constant under no load.

o Malfunction indicator Iamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode |l
(FRONT OXYGEN SENSOR MONITOR).

e The maximum voltage is over 0.6V at least one tims.

¢ The minimum voltage is below 035V at least one
time.

EC-141
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TROUBLE DIAGNOSIS FOR DTC 33

Front Oxygen Sensor (Front O2S) (DTC:
P0130) (Cont’d)

EC-FRO2-01

= : Delectable fine for DTC
—a : Non-detectable kne for DTC

FRONT
OXYGEN
SENSOR
| G0
w
o
] i
i 1
] 1
1 1
1 1
1 |
1 !
i ]
1 1
1 1
i 1
| 1
I 1
: |
i | |
<l e
W B B
= ECM (ECCS I
O2SF 1 CoNTROL ¢
MODULE) 1 L
G @)
L .
102103 R [5)] [lF] EIEE =
10810 ‘ [24125[26] 27128] [azas] l44l45i4e]57]56)9]60) [41] '
pafsofa[a2[as] Feofso]| Ja7[4sle2]sae4les) W H.S.
114115 papsTae ] 5ifs2]  [eejerfea]es]

AEC462
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TROUBLE DIAGNOSIS FOR DTC 33

Front Oxygen Sensor (Front 02S) (DTC:
77 ~ | P0130) (Cont’d)

@)

e vt (< | DIAGNOSTIC PROCEDURE
INSPECTION START

v
NG

CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or con-
1. Turn ignition switch “OFF”. nectors.
2. Disconnect front oxygen sensor har-

ness connector and ECM harness
MEF123C connector.
3. Check harness continuity between
ecommecr ECM terminal @6} and terminal (@).
B3 Continuity should exist.
15. 4. Check harness continuity between

and ground.
48 [ ) @ Continuity should not exist.

OK

Le - r
@ ! Loosen and retighten engine ground

SCrews.

SEF455P

B :

Clear the self-learning data Yes o to “TROUBLE DIAG-
1. Start engine and warm it up suffi- NOSIS FOR DTC 76",
cientiy. (See page EC-172.)

h4

2. Select "SELF-LEARNING
CONT" in "ACTIVE TEST”
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR”.

4. Wait for at least 10 minutes at
idle speed.

Is the DTC PO170 detected?
Is it difficult to start engine?

OR
‘E W ACTVETESTE [ “»‘:;’. 2. Turn ignition switch “OFF” and
SELF-LEARN 100% ) wait for at least 3 seconds.
CONTROL 3. Disconnect mass air flow sen-
o - _ sor harness connactor, and
=== MONITOR=== restart and run engine for at
CMPS-BRPM (REF)  812rpm least 3 seconds at idle speed.
COOLAN TEMP/3 93°C 4. Stop engine and reconnect
FR 02 SENSOR 0.9V mass air flow sensor harness
AF ALPHA 102%
@1—-— connector, ) )
CLEAR ] 5. Make sure diagnostic trouble
code No. 12 is displayed in
Diagnostic Test Mode |l
AECS4T, 6. Erase the diagnostic test
mode Il (Self-diagnostic
results) memory. Make sure
diagnostic trouble code No, 55
is displayed in Diagnostic Test
Mode II.
7. Wait for at least 10 minutes at
- idle speed.

Is the DTC 76 detected?
Is it difficult to start engine?

¢N0
®

EC-143
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TROUBLE DIAGNOSIS FOR DTC 33

Front Oxygen Sensor (Front 02S) (DTC:
P0130) (Cog)t’d)

!

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

, Trouble is not fixed.

Check ECM pin terminals fer damage
or the cennection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest,

v Trouble is not fixed.

Replace front oxygen sensor.

A
INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC 34

SEF598K|

Knock Sensor (KS) (DTC: P0325)

The knock sensor is attached to the cylinder biock. 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.

* Freeze frame data will not be stored in the ECM for the knock sensor. The MIL will not light for

knock sensor malfunction.
Diagnostic .
Trouble Code Malfunction is detected when .... ChE?Ck items
(Possible cause)
No.
34 ® An excessively fow or high voltage from the knock ¢ ?Tirgi?o;: Zzgngt;:uit is open or shorted.)
PO325 sensor is entered to ECM. P )

® Knock sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1)

Turn ignition switch “ON” and select “DATA MONI-
TOR” 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-145
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TROUBLE DIAGNQOSIS FOR DTC 34

Knock Sensor (KS) (DTC: P0325) (Cont’d)

" EC-KS-01
ECM (ECCS
CONTROL
MODULE)
KNK
T
mamn : Detectable line for DTC
w meem : Non-detectabis line for DTC
o B
1 1
I t
1 I
: I
<1.®
a GE)
---------------- 1
w
- B
i 1
| i
i |
1 !
he
L.
=
CgTh-oveeemeeeeeeees e
w
1@
I ]
I i
| I
L]
ol )
w
|m| B B B
KNOCK . I
SENSOR
@) J._
4 = =
- (G F17
[
T
Q1255 Eib B 718/ ay
Il
101]102}103] [104}105]106 1]12]3] {4] 20[21]22}23 6] )
Torfroafios] frialit]inz 5161718191 io] O 24]25]26127128] {2p[4a] [44]45]46[57[58[s9]60] 61] '
[11{12[13]14] 2olaolsi[aafas] [ygfsal le7laslsz]salealss] Foj || W LN
113[114J115) 116]]17 '|w [E m 1435|3637, 1
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TROUBLE DIAGNOSIS FOR DTC 34

Knock Sensor (KS) (DTC: P0325) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

Loosen and retighten engine ground
SCrews. '

Engine harness No, 2
connectar

L
CHECK INPUT SIGNAL GIRCUIT. NG | Repair harness or con-
1) Tumn ignition switch “OFF”. "| nectors.

2) Disconnect ECM barness connector
and engine harness No. 2 connector.

3) Check harness continuity between
terminal (@) and ECM terminal G4 .
Continuity shouid exist.

lOK

Check the following. NG | Check the following.

e Harness continuity between knock " | * Harmmess connacters,
sensor and engine harmess No. 2 con- :
nector. Iif NG, repair harness or

l OK connectors.
NG

CHECK COMPONENT

(Knock sensor).

Refer to “COMPONENT INSFECTION".
(See page EC-147.)

Replace knock sensor.

lOK

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

I Trouble is not fixed.

AEC538
DISGOMNEST & DISCOMNECT
A€ A€
AITIEN
]
[~ _ecm__[o|connEcToR]| Qan;
54
AEC546

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

and retest.

‘

INSPECTION END

© G

|!

P

SEF970K|

COMPONENT INSPECTION
Knock sensor

1. Discannect knock sensor harness connector.
2. Check continuity between terminal @ and ground.

Continuity should exist.

® |t is necessary to use an ohmmeter which can measure

more than 10 M().
CAUTION:

Do not use any knock sensors that have been dropped or

physically damaged. Use only new ones.

EC-147
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TROUBLE DIAGNOSIS FOR DTC 35

Sensor element

Tightening nut

Connector

EGR Temperature Sensor (DTC: P1401)

The EGR temperature sensor detects temperature changes in
the EGR passage way. When the EGR vaive opens, hot exhaust
gases flow, and the temperature in the passage way changes.
The EGR temperature sensor is a thermistor that modifies a
voltage signal sent from the ECM. This modified signal then
returns to the ECM as an input signal. As the temperature
increases, EGR temperature sensor resistance decreases.

SEF599K
Diagnostic Trouble . Check items
Code No. Malfunction is detected when .... (Possible cause)
a) An excessively low voltage from the EGR ® Harness or connectors
temperature sensor is entered to ECM even {The EGR temperature sensor circuit is shorted.)
a5 when engine coolant temperature is low. & EGR temperature sensor
T N e ] E I
b) An excessively high voitage from the EGR | ® Harness or connectors
temperature sensor is entered to ECM even (The EGR temperature sensor circuit is open.)
when engine coolant temperature is high. ® EGR temperature sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR W NO FAIL D PROCEDURE
CMPS*RPM {REF) Orpm

COOLAN TEMP/S  28°C

[ RECORD
SEF49N
FUEL SYS #1 QPEN
FUEL 8YS #2 UNUSED
ALC LOAD 0%
COOLANT TEMP 28°C
SHORT FT #1 0%
LONG FT #1 0%
INE SPD ORPM
VEHICLE SPD Okmih
IGN ADVANCE 5.0
INTAKE AR 255C
MAF 0.0gm/sec
THROTTLE POS 0%
02S LOCATION 3
02S B1,51 0.380V
O2FT B1,51 0%
02s B1,82 0.000V
"SEF950N

For the above malfunction a)

K
2)

3)

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
Confirm that the engine coolant temperature is lower
than 50°C (122°F). (If necessary, wait until the engine
coolant temperature is the same as atmosphere tem-
perature.)
Start engine and run it for at least 8 seconds at idle
speed. [With the engine coolant temperature lower
than 50°C (122°F)).

OR

2)

3)

4)

Turn ignition switch “"ON" and select “MODE 1" with
GST.

Confirm that the engine coolant temperature is lower
than 50°C (122°F). (If necessary, wait until the engine
coolant temperature is the same as atmosphere tem-
perature.)

Start engine and run it for at least 8 seconds at idle
speed. [With the engine coolant temperature lower
than 50°C (122°F)].

Select “MODE 3” with GST.

EC-148
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TROUBLE DIAGNOSIS FOR DTC 35

EGR Temperature Sensor (DTC: P1401)

(Cont’d)
__— CONNECT OR '
[__Ecr_ o comnecTor] % & 1) Tumn ignition switch “ON” and confirm that voltage @]
i between ECM terminal & and ground is more than
2.35V. (If necessary, wait until the engine coolant
@ . temperature is the same as atmosphere tempera- [A

“ture.)
2) Start engine and run it for at least 8 seconds at idle
speed. (With the voltage between ECM terminal §) EM
N and ground should stay at more than 2.35V)
SEF951N 3) Turn ignition switch “OFF”, wait for at least 3 sec-

onds and then “ON". LG
4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM,

For the above malfunction b)
1} Start engine and warm it up sufficiently. FE
2) Turn ignition switch "OFF”, wait for at least 3 sec-
onds and then start engine again.
3) Select "DATA MONITOR™” mode with CONSULT. eL
4) Run the engine for at least 5 seconds at idle speed.

OR
@ 1) Start engine and warm it up sufficiently. MT
2) Turn ignition switch “OFF”, wait for at least 3 sec-

onds and then start engine again.
3) Run the engine for at least 5 seconds at idle speed. Ay
4) Select "MODE 3" with GST.

OR
c@ 1) Start engine and warm it up sufficiently. EA
2) Turn ignition switch “OFF"”, wait for at least 3 sec-

onds and then start engine again.

3) Run the engine for at least 5 seconds at idle speed. RA

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

5) Perform “Diagnostic Test Mode Il (Self-diagnostic ER
results)” with ECM.

ST
RS
BT

HA
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TROUBLE DIAGNOSIS FOR DTC 35

EGR Temperature Sensor (DTC: P1401)

(Cont’d)
s : Detectable kne for DTC
—— : Non-detectable line for DTC
EGR (A : AT madels
EMND TEMPERATURE
SENSOR
L JED
] 1L2.])
AL 8
| .
’ CI)"A_}_ B@B
Al B B
=] 3l =T AT
EGRTS GND-a | ECM (ECCS SENS
CONTROL GND CONTROL
MODULE) ' UNIT
(@D
o T ED
| W (2D "5y
a[a]TaTroln 12131415' @ ¢7) P S 7 Pl P PE) ES 32333433@3
HRIGEBETEE 3637] 36139|40]41 [42 |43 a4} a5 |26]a7 48] ndVH.s
[m
I I I O e L e il o] e ststst L)
7 m 271280 Jazlas 57 61] (F19)
107{108]100) fr1ofs11f142
! vt [ | O || BEbin oy Joehbit o |62
113]114]115] fr1sf117f118] is] A AW Gi]52] Jesler]eales]

AEC464
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TROUBLE DIAGNOSIS FOR DTC 35
EGR Temperature Sensor (DTC: P1401)

’E]GRtemperaturte SENSar ( h C@ (COI‘It’d)
A Fust e DIAGNOSTIC PROCEDURE
INSPECTION START &
!
CHECK POWER SUPPLY. NG | Repair hamess or con- (L
1) Disconnect EGR temperature sensor | nectors.
harness connector.
2) Turn ignition switch “ON”. B
3) Check voltage between terminal (@)
AECS48 and ground with CONSULT or tester.
Voltage: Approximately 5V LC
% E?j B 1 oK
TS
3 CHECK GROUND CIRCUIT. NG | Check the following.
1} Turn ignition switch “OFF”. "| ® Harmess continuity
2) Check harness continuity between between ECM and EGR
terminal @ and engine ground. temperature sensor har- =
D 9 Continuity should exist. ness connector e
oK ® Harness continuity
"}'ﬁ @i‘@ between A/T control unit |
il ] L and EGR temperature oL
) sensor
MEF204C ® Harness connectors

€D, MT

If NG, repair harness or

GI-B ?5 ! connector. .

CHECK COMPONENT NG | Replace EGR temperature
=] (EGR temperature sensaor). "1 sensor.
Refer to “COMPONENT INSPECTION". BA,

(See page EC-151.)
i OK

= Disconnect and reconnect hamess con-
nectors in the circuit. Then retest,

MEF265C,

l Trouble is not fixed. BR

Check ECM pin terminals for damage or
the connection of ECM harness connec- &7

tor. Reconnect ECM harness connector

and retest.
! RS
INSPECTION END

BT
(A

COMPONENT INSPECTION
EGR temperature sensor B

Check resistance change and resistance value at 100°C
(212°F).
Resistance should decrease in response to temperature [
increase.
Resistance: 100°C (212°F)
76.8-93.8 k()
if NG, replace EGR temperature sensor.
SEF830F
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TROUBLE DIAGNOSIS FOR DTC 36

EGRC-BPT Valve Function (DTC: P0402)

ECM
Ignition
switch
Throt”e - L_:i‘ A|r dUCt
body T
EGR & canister
U control sclenoid valve
ECM
EGR valve
EGR
o Q temperature
sensor
Exhaust pressure ‘ EGRC-BPT Intak
_____ ntake
valve I manifold
ﬁ --—- Exhaust
77777 manifold
SEF453P

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throttle body
vacuum applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to
positioning of the EGR valve or to engine operation.

ON-BOARD DIAGNOSIS LOGIC

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will
increase. 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

malfunction is indicated.

Diagnostic Trouble . Check ltems

Code No. Malfunction is detected when ... (Possible Cause)

36 ¢ The EGRC-BPT valve does not operate prop- |¢ EGRC-BPT valve

P0O402 erly. ¢ Misconnected rubber tube
¢ Obstructed rubber tube

OVERALL FUNCTION CHECK
This procedure can be used for checking the overall function of the EGRC-BPT valve. During this check,

a DTC might not be confirmed.

1. Disconnect the rubber tube 1o the fuel pressure regulator at the intake manifold.

2. Disconnect the rubber tube to the EGR & canister control solenocid valve at the EGRC-BPT valve.
Connect the intake manifold and the EGRC-BPT valve with a rubber tube that has 1 mm (0.04 in)
dia. orifice installed. (The intake manifold vacuum will be directly applied to the EGRC-BPT valve.)

3. Start engine.
4. Check for the EGR valve lifting with engine at less than 1,500 rpm under no load.

EGR valve should remain closed.
5. Check the EGR valve lifting when revving from 2,000 rpm up to 4,000 rpm under no load.
EGR valve should lift up, and go down without sticking when the engine is returned to idle.
6. Check rubber tube between EGR & canister control solenoid valve and throttle body for
misconnection, cracks or obstruction.

EC-152
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TROUBLE DIAGNOSIS FOR DTC 36
EGRC-BPT Valve Function (DTC: P0402)

]
(Cont’d)
Fuel tube
Fuel pressure regulator Temporary rubber tube for testing
Approx. 450mm (17.7 in} in length
1mm (.04 in) orifice installed Mﬁ
EGR valve Vacuum tube

),

EM

EGR and canister control
solencid valve

LG

FE
Check the EGR
valve fifting
GL
EGRC - BPT valve AECGSé
COMPONENT INSPECTION WY
EGRC-BPT valve aF

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 EGR-BPT valve. FA
Leakage should exist.

&=
X No pressure

SEF172P

BR

RS

BT

HA

EL

DX
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TROUBLE DIAGNOSIS FOR DTC 37

Closed Loop Control (DTC: P0130)

® The closed loop control has one trip detection logic.

Diagnostic
Trouble Malfunction is detected when-... (PoiZiE:I:: l('thTse)
Code No.
37 ® The closed loop control function does not operate » The front oxygen sensor circLit is open o short
P0O130 even when vehicle is driving in the specified condi- ® Front oxygen Sensor. )
tion. ' '
OVERALL FUNCTION CHECK _
¥ MONITOR ¥ NO FalL [] , _ _
This procedure can be used for checking the overail function of
CMPS-RPM(REF)  2137rpm the closed loop control. During this check, a DTC might not be
MAS AIR/FL SE 1.96V confimed.
COOLANTEMP/S — 84°C 1) Start engine and warm it up sufficiently.
FROZSENSOR  0.87V 2) Select “MANU TRIG” and “HI SPEED” in “DATA
FR 02 MNTR LEAN MONITOR” mode with CONSULT, and select “FRO2
INJ PULSE 2.6msec SENSOR” and “FHO2 MNTR”.
Iy 3) Hold engine speed at 2,000 rpm under no load dur-
RECORD ] ing the following steps.
SEF084P 4} Touch “RECORD” on CONSULT screen.

5) Make sure of the following.

e “FR O2 MNTR” in "DATA MONITOR” mode changes
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:

cycle 1112131415/

FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R

R = "FR O2 MNTR”, “RICH”

L = "“FR O2 MNTR”, “LEAN"

OR

1) Start engine and warm it up sufficiently.
2) Make sure that malfunction indicator lamp goes on

more than 5 times in 10 seconds while keeping at
2,000 rpm in Diagnostic Test Mode IL.

DIAGNOSTIC PROCEDURE
Refer to TROUBLE DIAGNOSIS FOR DTC 33. (See page

EC-140.)

EC-154
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TROUBLE DIAGNOSIS FOR DTC 41

>;// A ceener - Intake Air Temperature Sensor (DTC: P0110)
e The intake air temperature sensor mounted to the air cleaner
L housing, detects intake air temparature and transmits a signal g

to the ECM.
The temperature sensing unit uses a thermistor which is sensi-

tive to the change in temperature. Electrical resistance of the [ja
Intake air ‘ thermistor decreases in response to the temperature rise.
temperature A This sensor is not directly used to conirol the engine system. It
sensar is used only for the on-board diagnosis: EM
LG
Diagnostic ’
Trouble Code Malfunction is detected when ... Ch?Ck ftem
No. (Possible Cause)
a} An excessively low or high voltage from the sensor
41 's entered to ECM. & Harness or connectors EE
PO110 b} Voltage sent to ECM is not practical when com- o I(:t';?(es‘;?fgn?rs:;uﬁeosp::sgi shorted.)
pared with the engine coolant temperature sensor P '
signal. GL
] T
DIAGNOSTIC TROUBLE CODE CONFIRMATION
w MONITOR W NO FAIL PROCEDURE
TEMP/S 30°C . :
COOLAN For the above malfunction a) and b) ol
1) Wait until engine coolant temperature is less than
80°C (194°F). EA
(1) Turn ignition switch “ON”.
(2) Select “DATA MONITOR” mode with CONSULT.
(3) Check the engine coolant temperature. BA
RECORD (4) If the engine coolant temperature is not less than
SeFooRP 90°C (194°F), turn ignition switch “OFF” and cool
down engine. BR
FUEL 5YS #1 OPEN 2) Turn ignition switch “ON"’. _
FUEL SYS #2 UNUSED 3) Select “DATA MONITOR” mode with CONSULT.
COOLANT TEMP 28°C 4) Wait for at least 5 seconds. 8r
SHORT FT #1 0% OR
ERGINE SFD ORP 1) Wait until engine coolant temperature is less than
D Okm/
biae 1| | @ aclam
MAF 0.0gm/sec (1) Turn ignition switch “ON”.
CHROTILE POS 0% (2) Select MODE 1 with GST.
0258151, 0.380V (3) Check the engine coolant temperature. BT
025 B1,82 0.000V (4) If the engine coolant temperature is not less than
SEFg50N 90°C (194°F), turn ignition switch “OFF” and cool
down engine. iy
- e [ 2) Turn ignition switch “ON” and wait for at least 5 sec-
1[ ECM |0 CONNECTOR H Ej] Us onds.
5 = 3) Select MODE 3 with GST. EL
OR
1) Wait until engine coolant temperature is less than Bt
@ '90°C (194°F), .
'@ (1) Turn ignition switch “ON”.
.,ﬁ (2) Check voltage between ECM terminal &) and
o @ © ground.
= Voltage: More than 1.2 (V)
SEFCO6P
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TROUBLE DIAGNOSIS FOR DTC 41

Intake Air Temperature Sensor (DTC: P0110)
(Cont’d)
(3) If the voltage is not more than 1.2V, turn ignition
switch “OFF"” and cool down engine.
2) Tum ignition switch “ON” wait for at least 5 seconds.
3) Tumn ignition switch “OFF”, wait for at least 3 sec-
onds and then turn “ON”.

4) Perform diagnostic test mode Il (Self-diagnostic
results) with ECM.

EC-156
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TROUBLE DIAGNOSIS FOR DTC 41

Intake Air Temperature Sensor (DTC: P0110)

(Cont’d)
EC-IATS-01 ©
A
EM
mamm : Detectable Jine for DTC
5 : Non-detectable line for DTC
: AT models
INTAKE AIR
EAAD, TEMPERATURE LG
N2 SENSOR
F
A/ N
L B
FE
oL
-
} O—Q\—_)_BB
T
AT
L 8 8 FA
=1 Ifso1 Eal
TA GND-A (E:S“JT‘ESES SG-,EP?'DS CONTROL
MODULE) UNIT BA
BR
ST
i)
BT
(] 1 A H 11§ B I B i iE 7324 es]ze [27] 28] 79]au]a1Jaz] 33134 a6, 73]
5] | | 58] 7] 8} [sp7]i8)19)20)21]22 @ 36|37138Ja8 )40 a1 42434445]46]4748 HS. A
@ EL
GY
Y e TP 3] o T (o e gl o | e [ -
5 7 3 3 4
M2 T afralie % O EEdIREE :s;u MR E H.S.
17[18) fis] [is[i7he] ¥ 3 I3y j51]s2] {s6]67{68]63]

AEC465
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TROUBLE DIAGNOSIS FOR DTC 41
Intake Air Temperature Sensor (DTC: P0110)

w ..-/1 Air cleaner (Cont’d)
v ) ) DIAGNOSTIC PROCEDURE

INSPECTION START

Intake air temperature
sensor hamess connector

/o
g I h 4
. CHECK POWER SUPPLY. NG. | Check the following.
1. Turn ignition switch "OFF”. ® Harness continuity

aEcssol | 2. Disconnect intake air temperature between ECM and
sensor harness connector. intake air temperature
DISCONNEGT 3. Tum ignition switch “ON”. sensor
Eéj] 4. Check voltage between terminal (&) if NG, repair harness or
@T@ 1S. : and ground. connectors.
Voltage:
Approximately 5V

o
9 e
CHECK GROUND CIRCUIT, NG | check the following.

Eﬁ'& 1. Turn ignition switch “OFF". "| ® Hamess continuity
SEF223P| | 2 Check hamess continuity between between ECM and
IE terminal @ and engine ground. intake air temperature
Continuity should exist. sensor

e @ﬂ ‘ oK ® Harness continuity
apy” 'S Eéj] between A/T control
unil and intake air tem-

perature sensor
& Harness connectors

[Q] l i @,
If NG, repair harness or

connectors
!

SEF224P NG
CHECK COMPONENT .| Replace intake air tem-

(Intake air temperature sensor). perature sensor.
Refer to "COMPONENT INSPECTION".
(See page EC-159.)

OK
Y

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

Trouble is not fixed.

_ 4
Check ECM pin terminals for damage
or the connection of ECM harness con-
nactor.

Reconnect ECM harness connector and
retest.

¥
INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC 41

Intake Air Temperature Sensor (DTC: P0110)

(Cont’d)
24 | COMPONENT INSPECTION

Intake air temperature sensor
Check resistance as shown in the figure.

SEFOO7P

20 Intake air, temperature

°C (°F) Resistance k{}
Acceptable 20 (68) 21-29
50 (122) 0868-1.0
FE

(4) (32 (GB) (104)(140 (176)(212)
Temperature °C {°F

Resistances kQ
= b b m'o m -ho':mc:

o a o o

SEF012P

. RS
El
HA
EL

(B
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TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor (DTC: P0120)

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

Idle position of the throttle valve is determined by the ECM
receiving the signal from the throttle position sensor. This onhe
controls engine operation such as fuel cut. On the other hand,
“Wide open and closed throttle position switch”, which is built
into the throttle position sensor unit, is not used for engine con-
trol.

Supply vollage:
Closed throttle 5V (Applied between terminal No. 4 and 6)

position switch

=
=

45 90 135
Throttle vaive opening angle {deg)

=
wr
‘ z 6.0
:r'\:\d:eﬂopen i Output voltage between
rottle ;
1 terminal No. 4 and 5 .
position switch =2 V
2 a0
Throttle E
position ]
sensor bt
[
2 e
‘ 2 20
A (4] 8
=
pi]
o= =
2 -
== J 7 §
&
- =
o

AEC509

Diagnostic Check ltem
Trouble Malfunction is detected when ... .
{Possible Cause)
Code No.
43 ® An excessively low or high voltage from the sensor
P0O120 is entered to ECM. @ Harness or connectors

® Yoltage sent to ECM is not practical when com- {The sensor circuit is open or shorted.)
pared with mass air flow sensor and camshaft posi- | ® Throttle position sensor
tion sensor signals.

EC-160 308



TROUBLE DIAGNOSIS FOR DTC 43

v MONITOR % NO FAIL []
THRTL POS SEN 0.48V
ABSOL THP/S 0.0%

RECORD |
M SEF024P
NG data OK data

THHTL POS SEN 00'00 THRTL POS SEN .03 0]

x0.1V +03'54 5:38 0.3V +03°54

5 13 26 38 5 5 13 26 38 5]
» I »

. .

ABSOL THF/S o0'00  ABSOL THeP/S 0000

15:38 S +03'64 1538 Y% +03"54

1] 2? 5.0 7.5 10? [s] 2? 5ID 75 100

L5

THRTL AB?OL

THRTL ABSOL
05  TH/PO

. POS  TH/P ) P
16:38  sEN SEN 1538 SEN SEN
v} (%} V) (%}
00°36 214 399 00'46 288 57.4
00"37 220 413 00’47 300 605
00738 226 427 00"48 312  63.3
00°30 232 444 00"49 324  66.1
00"41 226 427 00’50 334 689
00°42° 220 413 00'51 346 71.4
00"43 258 504 00'E2 356 742
c0"44 266 52.5 00’63 368 77.0
0045 276 549 00'54 380 79.8
SEF021P
. CONNECT .
ECM |O|00NNECT0HJ
3 (ground)
L.@ OJ
SEF022F

Throttle Position Sensor (DTC: P0120)
(Cont’d)
OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
the throttle position sensor. During this check, a DTC might not
be confirmed.
E 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” in “DATA MONITOR” mode with CONSULT.
Press RECORD on CONSULT SCREEN at the same
time accelerator pedal is depressed.
Print out the recorded data and make sure the follow-
ings:
e The voltage when accelerator pedal fully released
is approximately 0.35 - 0.65V.
e The voltage rise is linear in response to accelera-
tor pedal depression.
e The voltage when accelerator
depressed is approximately 4V.

4)
3)

pedal fully

Turn ignition switch “ON”.

Check the voltage between ECM terminal 23 and 43

(ground) and make sure the followings:

® The voltage when accelerator pedal fully released
is approximately 0.35 - 0.65V.

® The voitage rise is linear in response to accelera-
tor pedal depression.

e The voltage when accelerator
depressed is approximately 4V.

pedal fully

EC-161
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TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor (DTC: P0120)

(Cont’'d)
EC-TPS-01
POSITION s - Dioctal
: Detectable line for DTC
3] 2] 3 I.GD {AD : AT models
RY W B

~dL
i ]
i ]
I i
]
] | . @@
( : A — 0 2 6 |u B
A B )
il
1 ]
I i
I i
i i
i i
i 1
i i
I 1
I ]
g

i il
] ]
i i
] i
i |
1 ]
] i
i i _
i i
) i
} 1
i |
bR —

AY W B l | B
o] [FE1 [l B B B I_L||—]
AVCC  TVO1  GND-A QM (ECTS ) 35
MODULE) o — l SENS |80y moL
GND
.@ __!-_ 1 UNIT
ED E&D
[+] -
5T 1] .mw GlzlD .@w

_ |
k3 Y | 3 50 61 ) £ D E)] PR FT PR A i FE P ) ) R S
HEHBIBHDENEE |ss|3rlsslagl4o|41 a2 4sfaa]as[4[47]
1 —
P 2 0 I

odofod DEDmE
7 10} 26]27128] [42
1071108]109] H100114]112
) T fisTishia POl B [
FsliTis

184117]118) 17 | l Bafasfaele7]

=]
O

AEC466
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TROUBLE DIAGNOSIS FOR DTC 43

" SEFST7ZR

o]

- DISCONNECT
I
alblc TS e@

!

SEF573P

BISCONNECT — DISCONNECT
(e
e HAe

|

ECH

i
[0l CONNECTOR]|

(&)

23

~ I =

SEF040P,

Throttle Position Sensor (DTC: P0120)”

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A4

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF".

2. Disconnect throttle position sensor
harness connector.

3. Turn ignition switch “ON”.

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

NG

oK
B v

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Loosen and retighten engine ground
screw.

3. Check harpess continuity between
terminal and engine ground.
Continuity should exist.

NG

Y

OK

y

Check the following.
# Harness connectors
, @)

® Harness continuity
between ECM and
throttle position sensor

® Hamess continuity
between A/T control
uhit and throttle posi-
tion sensor

If NG, repair harness or

connectors,

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness _continuity betwe
ECM terminal and terminal .
Continuity should exist.

NG

Y

IOK

ADJUST THROTTLE POSITION SEN-
SOR

Perform BASIC INSPECTION.
{See page EC-70.)

lOK

Repair harness or con-
nectors.

CHECK COMPONENT

(Throttle position sensor).

Refer to “COMPONENT INSPECTION".
{See page EC-164.)

NG

¥

F)K

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 hamess con-
nector. Reconnect ECM hamess con-

nector and retest.

INSPECTION END

EC-163

Replace throttle position
sensor. To adjust it, per-
form BASIC INSPEC-
TION.

(See page EC-70.)

MA

EM

LG

FE

ClL

T
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BR
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TROUBLE DIAGNOSIS FOR DTC 43 -
Throttle Position Sensor (DTC: P0120)
(Cont’d)

COMPONENT INSPECTION

Throttle position sensor

1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals and (®
changes when opening throttle valve manually.

g W B le o Accelerator pedal conditions Resistance
Throttle position sensor
harness connector T 7 I\ Completely released Approximately 1 k€
AECS552 -
Partially released 1-10 kQ
Completely depressed Approximately 10 kQ)

If NG, replace throttle position sensor.
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TROUBLE DIAGNOSIS FOR DTC 65 - 71

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - PO300)

ON-BOARD DIAGNOSIS LOGIC
If a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft posi-

tion sensor (OBD), the misfire is diagnosed.
The misfire detection logic consists of the following two conditions.

Crankshaft position sensor (OBD) Engine speed ECM

A4

1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction
indicator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the
misfire every 200 engine rpm.
If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will
change from blinking to lighting up.
(After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will
cause three way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic (Exhaust quality deterioration})
When a misfire that will not damage the three way catalyst (but wili affect exhaust emission) occurs,
the malfunction indicator lamp will light up based on the second consecutive trip detection logic. In
this condition, ECM monitors the misfire for each 1,000 revoiutions of the engine.

Diagnostic Trouble o Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
65 {P0304} & No. 4 cylinder misfires. * !mpro‘pfer spark plug .
¢ Insufficient compression
® Incorrect fuel pressure
66 (P0303) # No. 3 cylinder misfires. ® EGR valve
® The injector circuit is open or shorted.
67 (P0302) # No. 2 cylinder misfires. ® Injectors
® |ntake air leak
68 (P0O301) e No. 1 cylinder misfires. * The ignition secondary circuit is open
or shorted.
. . - ® Lack of fuel
71 (P0300}) e Multiple cylinders misfire. » Magnetized flywhesl (drive plate)

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE (Overall)

1) Turn ignition switch “ON”, and select “DATA MONITOR"” mode with CONSULT.

2) Start engine and warm it up sufficiently.

3) Turn ignition switch “OFF” 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

g 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
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 Il (Self-diagnostic results)” with ECM.

EC-165
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TROUBLE DIAGNOSIS FOR DTC 65 - 71

SECS47A| |

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - P0300) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed.
Listen for the sound of the intake air

NG

leak.
l OK

h

Discover air leak location
and repair.

P i
_——

B ACTIVE TEST K

% %k % POWER BALANCE % % %
MGNITOR

L]

f———

CMPS.RPM (REF}  825rpm
MAS AIR/FL SE 153V
(ACV-AAC/V 26%
o
—ly|

BBz )00 vesr

I I || ” I START
SEF564N

CHECK FOR EXHALIST SYSTEM
CLOGGING.

Stop engine and visually check exhaust
tube, three way catalyst and muffler for

dents.
_ OK

NG

Repair or replace it.

CHECK EGR FUNCTION.

Perform OVERALL FUNCTION CHECK
(malfunction b) for EGR Function.

(See page EC-132.)

IE\}

— h\ & r\
<Fuet injector connector Yy \

b
\;:A %/A S/Eli‘{)!lism

A

Al idie g ik
A ys
- Suitable tool
o
71 ChieK
C‘/,-e "
SEF730L

ignition wire

Spark plug

SEF282G

- lOK

NG

Repair EGR system.

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

No-

A

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

Yes

Goto & .

CHECK INJECTOR.
Does each injector make an operating

No

¥

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

sound at idle? EC-212.)
lYes
D]
CHECK IGNITION SPARK. NG CHECK COMPONENT

1. Disconnect ighition wire from spark
plug.

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

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

4. Check for spark.

OK

(Go to (B on next page.)

EC-166

h 4

(Ignition wires).
Refer to “COMPONENT

INSPECTION".
oK lNG

(See page EC-168.)
Replace.

Check ignition coil, power
transistor and their cir-
cuits. {See page EC-108.)
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TROUBLE DIAGNOSIS FOR DTC 65 - 71

SEF156!

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - P0300) (Cont’'d)

Pressure gauge

AECS53

COMPRESSION

PRESSURE

®
)
CHECK SPARK PLUGS. NG | Repair or replace spark
Remove the spark plugs and check for | plugts).
fouling, etc.
l‘OK
CHECK FUEL PRESSURE, NGk Check fuel pump and cir-
1. Release fuel pressure to zero. (Refer | cuit.
to page EC-20.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
{2.4 kg/cm?, 34 psi)
l OK
CHECK COMPRESSION PRESSURE. NG; Check pistons, piston

® 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)

SEF309G

lOK

"| rings, valves, valve seats

and cylinder head gas-
kets,

CHECK IGNITION TIMING.
Perform BASIC INSPECTION.
{See page EC-70.)

NG

h 4

LOK

Adijust ignition timing.

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT.
1.5 - 4.5 gm/sec: at idling
5.5 - 13.0 gm/sec: at 2,500 rpm
OR

NG

Check “mass air flow” in MCDE
1 with GST.
1.5 - 4.5 gm/sec: at idling

5.5 -~ 13.0 gm/sec: at 2,500 rpm

lOK

(Go to anh next page)

EC-167

Check connectors for

”| rusted terminals or laose

connections in the mass
air flow sensor circuit or
enging grounds.

(See page EC-95.)

If NG, repalr or replace it.

ER
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TROUBLE DIAGNOSIS FOR DTC 65 - 71

SEF174P

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - P0300) (Cont’d)

!

CHECK SYMPTOM MATRIX CHART. NG | Repair or replace.

A4

Check items on the rough idle symptom
in “Symptom Matrix Chart".
(See page EC-73.)

lOK

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

and retest.

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 to their distributor cap ter-
minal. Move each wire while testing to check for intermittent

breaks.
Resistance:
13.6 - 18.4 k(}/m {4.15 - 5.61 k(V/f)

If the resistance exceeds the above specification, inspect
ignition wire to distributor cap connection. Clean connection

or replace the ignition wire with a new one.

EC-168
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TROUBLE DIAGNOSIS FOR DTC 72

ON-BOARD DIAGNOSIS LOGIC

Three Way Catalyst Function (DTC: P0420)

ECM (ECCS controf module)

Front
oxygen
Sensor

Rear

heated
oxygen
sensor

Exhaust
gas

—— | lyst

Three
way
cata-

Y

ECM monitors the switching frequency ratio of
front oxygen sensor and rear heated oxygen sen-
SOr.

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 oxygen sensor
and rear heated oxygen sensor approaches a
specified limit value, the second stage diagnosis
is applied.

The second stage diagnosis switches the mixture
ratio feedback control using front oxygen sensor
to rear heated oxygen sensor.

Then ECM measures the switching lag time
between front oxygen sensor and rear heated
oXygen Sensor.

The longer lag time indicates the greater oxygen
storage capacity. If the lag time is within the speci-
fied level, the three way catalyst malfunction is
diagnosed.

¢ The three way catalyst function has one trip detection logic.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

72
P0420

¢ Three way catalyst does not operaie properly.

® Three way catalyst

* Three way catalyst does not have enough oxygen storage |e Exhaust tube

capacity.

& |ntake air leak
® [njectors
® |njector leak

OVERALL FUNCTION CHECK
This procedure can be used for checking the overall function of the three way catalyst. During this check,

a DTC might not be confirmed.

¥ MONITOR

MAS AIR/FL SE

T NO FAIL D
CMPS*RPM(REF)  2137rpm -

1.96V

COOLAN TEMP/S 84°C
FR 02 SENSOR 0.37v

FR O2 MNTR LEAN

RR Q2 SENSOR 1.30V

RR 02 MNTR RICH
| RECORD

SEFQO7P)

=
it

1)
2)

3)

4)

Start engine and warm it up sufficiently.

Set “MANU TRIG” and “HiI SPEED”, then select “FR
02 SENSOR”, “RR 02 SENSOR”, “FR 02 MNTR”,
“RR 02 MNTR" in “DATA MONITOR” mode with
CONSULT.

Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constant under no load.
Make sure that the switching frequency between
“RICH” and “LEAN" of “RR 02 SENSOR” is very
less than that of “FR O2 SENSCR",

Switching frequency ratio =

Rear heated oxygen sensor switching frequency
Front oxygen sensor switching frequency

This ratio should be less than 1/3.
If the ratio is greater than 0.3, the three way catalyst
is not operating property.

OR

EC-169
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TROUBLE DIAGNOSIS FOR DTC 72

[ EcM__[o]CONNECTOR]
43

46

43 52

B oA

|

KD S

2o, 4
SN ‘.

SEFQ98P

Three Way Catalyst Function (DTC: P0420)
(Cont’d)

@

1)
2)

3)
4)

Start engine and warm it up sufficiently.

Set voltmeter probss between ECM terminals
(front oxygen sensor signal} and @) (engine ground},
and ECM terminals 62 (rear heated oxygen sensor
signal) and @ (engine ground).

Keep engine speed at 2,000 rpm constant under no
load.

Make sure that the voltage switching frequency (high
& low) between ECM terminals 62 and @3 is very less
than that of ECM terminals @ and @3.

Switching frequency ratio =

Rear heated oxygen sensor voltage switching
frequency

Front oxygen sensor voltage switching fre-
guency

This ratio should be less than 1/3.
If the ratio is greater than 0.3, it means three way
catalyst does not operate properly.

Note: If the voltage at terminal does not switch peri-

odically more than 5 times within 10 seconds at
step 3, perform TROUBLE DIAGNOSIS FOR DTC
33 (Front oxygen sensor) first. (See page EC-140.)

EC-170
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TROUBLE DIAGNOSIS FOR DTC 72

SEF099P

E

[eom _[olconnecton)

102, 104, 107, 109
— 0

SEF175P

Three Way Catalyst Function (DTC: P0420)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

2. Disconnect camshaft position sensor
harness connector.

3. Turn igniticn switch “QN”.
Make sure fuel does not drip from
injector.

lDoes not drip.

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

and retest.

INSPECTION END

CHECK EXHAUST SYSTEM. NG‘ Repair or replace it.
Visually check exhaust tubes and muffler "
for dent.
l OK
’_CHECK EXHAUST AIR LEAK. NG; Repair or replace.
Start engine and run it at idle. Listen for "
an exhaust air leak before the three way
catalyst. '
l OK
CHECK INTAKE AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for o
an intake air leak after the mass air flow
sensor.
l OK
B
CHECK INJECTORS. NG | Perform TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for Injec- | NOSIS FOR NON-DE-
tors. {Refer to EC-214.) TECTABLE ITEMS,
2. Check voltage between ECM termi- “Injectors”. {See page
nals (102, God), (oD, or EC-214.)
and ground with CONSULT or tester. Repair harness or con-
Battery voltage should exist. nectors.
l OK
Remove injector assembly.
(See page EC-21))
Keep fuel hose and all injectors con-
nected to injector gallery.
1. Turn ignition switch “OFF”. Df‘ipi Replace the injectors from

"| which fuel is dripping.

EC-171

A

EM

LG

CL

(A

N

FA

BR

S

RS

BT

HA

EL

)

319



TROUBLE DIAGNOSIS FOR DTC 76

ON-BOARD DIAGNOSIS LOGIC

With Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the theoreti-
cal mixture ratio based on the mixture ratio feedback signal from the front oxygen sensor. The ECM cal-
culates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large, the ECM judges the condition as the
fuel system malfunction and light up the MIL (2 trip detection logic).

Fuel Injection System Function (DTC: P0170)

ECM
. . (ECCS o
Front oxygen sensor Density of oxygen in exhaust gas control ™ injectors
(Mixture ratio feedback signal) module)
Diagnostic Trouble |Malfunction is detected when ... Check ltems
Code No. (Possible Gause)
76 ® Fuel injection system does not operate propetly. ® Intake air leak
P0O170 » The amount of mixture ratio compensation is excessive. & Front oxygen sensor
{The mixture ratio is too lean or too rich.) ® |njectors
® Exhaust gas leak
® Incorrect fus! pressure
® Lack of fuel
* Mass air flow sensor
= DIAGNOSTIC TROUBLE CODE CONFIRMATION
W AcTvETESTE [] PROCEDURE (Overall)
SELF-LEARN 100% . . .
CONTROL Start engine and warm it up sufficiently.

= ==MONITOR = ==

CMPS-APM (REF) Orprm
COOLAN TEMP/S  93°C
FR 02 SENSOR 0.00V

A/F ALPHA 100%
[ii]

J._ll,

L CLEAR |

AEC554

2
3)
4)

5)
6)

7)

Turn ignition switch “OFF” and wait for at least 3
seconds.

Turn ignition switch “ON” and select “SELF-LEARN
CONTROL” in “ACTIVE TEST” mode with CON-
SULT.

Clear the self-learning control coefficient by touching
“CLEAR”.

Select “DATA MONITOR” mode with CONSULT.
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.

if it is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction, too.

OR

EC-172
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TROUBLE DIAGNOSIS FOR DTC 76

Fuel Injection System Function (DTC: P0170)
(Cont’d)

® 3
3)

4)
5)
6)
7)

8)

9)

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.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 12 is detected.
Erase the DTC 12 by changing from Diagnostic Test
Maode Il to Diagnostic Test Mode .

Perform Diagnostic Test Mode |l (Self-diagnostic
results) with ECM. Make sure DTC 55 is detected.
Start engine again and wait 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 has a malfunction.

EC-173
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TROUBLE DIAGNOSIS FOR DTC 76
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Relor to “EL-POWER",

Fuel Injection System Function (DTC: P0170)

(Cont'd)

EC-FUEL-01

mmm : Detectable line for DTC
— : Non-detectable line for DTG
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TROUBLE DIAGNOSIS FOR DTC 76

Fuel Injection System Function (DTC: P0170)
(Cont'd)

DIAGNOSTIC PROCEDURE

| INSPECTION START €l
CHECK EXHAUST AIR LEAK. NG [ Repair or replace.
Start engine and run it at idfe. Listen for - ,
an exhaust air leak before the three way [ERY]
catalyst.
SEF0g9P oK
e 1 n
o 3 || CHECK INTAKE AIR LEAK. NG [ Repair or replace.
xXygen sensor -

an intake air leak after the mass air flow

vmess connector | & Start engine and run it at idie. Listen for

SENSOrL.
OK
B FE
CHECK FRONT OXYGEN SENSOR. NG [ Repair harness or con-
1. Turn ignition switch “OFF”. nectors. Gl

2. Disconnect front oxygen sensor har-
ness connector and ECM hamess

MEF123C connecior.

3. Check harness continuity between T

— ECM terminal @ and terminal (a).

i = E@ Continuity should exist.
H e@ 15 4. Check harness continuity between o
ECM terminal @9 (or terminal (a)) &

H

—

ﬁ_ EcM_ 19 UDNNECT®| and ground.
46 m @ Continuity should not exist.
E/Ii\\
‘ Q) l oK "
N -

! CHECK FUEL PRESSURE. NG [ check fuel pump and cir- _\
1 1. Release fuel pressure to zero. | cuit. (See page EG-217.) B

= (Refer to page EC-20.)

serFassp| | 2. {nstall fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
A few seconds after ignition switch 8r
is turned OFF to ON:
Approx. 294 kPa

50

[Ou

(3.0 kg/cm?, 43 psi) BS
l OK
CHECK MASS AIR FLOW SENSOR. | NG | Check connectors for BT
Check “MASS AlIR FLOW" in rusted terminals or loose
“DATA MONITOR” mode with connections in the mass
CONSULT. air flow sensor circuit or i
1.5 - 4.5 gm/sec: at idling engine grounds. H&,
5.5 - 13.0 gm/sec: at 2,500 rpm (See page EC-95.)
OR
G@ Check “mass air flow” in MODE EL
1 with GST.
1.5 - 4.5 gm/sec: at idling
5.5 - 13.0 gm/sec: at 2,500 rpm AR
i
+ 0K
®

EC-175 323



TROUBLE DIAGNOSIS FOR DTC 76

V.| 3163

[ Ecm o] connecTon |

102,104,107,108
—_—

SEF891P

Fuel Injection System Function (DTC: P0170)

(Cont’d) ®

l

CHECK INJECTORS.

1. Turn ignition switch "ON".

2. Check voftage between ECM termi-
nais (102, G0, GoD, or
and ground with CONSULT or tester.

Battery voitage should exist.

3. Turn ignition switch “OFF”.

NG

¥

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE [TEMS,
“Injectors”. (See page
EC-212)

Repair harness or con-
nectors.

lOK

Remove injector assembly.

{See page EC-21.)

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

.

1. Disconnect camshaft position sensor
harness connector.

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

Drips

l Does not drip.

Replace the injectors from

"1 which fuel is dripping.

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

and retest.

INSPECTION END

EC-176
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TROUBLE DIAGNOSIS FOR DTC 77

Louver

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: P0136)

Lead terminals

Sensor base (Titania) The rear heated oxygen sensor (Rear HO2S), after the three

way catalyst, monitors the oxygen level in the exhaust gas.

This sensor is made of ceramic titania. The electric resistance

of ceramic titania drastically changes at the ideal air-fuel ratio.

Qubb The output voltage of the sensor, depending on its resistance,
upbar . .

seal is approximately 0 to 2.2V.

The ECM supplies the sensor with approximately 2V and then

measures the output voltage. About OV means lean and about

2V means rich.

SEF716DA

The rear heated oxygen sensor is not directly used to control the
engine system.
It is used only for the on-board diagnosis of three way catalyst.

ON-BOARD DIAGNOSIS LOGIC

The rear heated oxygen sensor has a much longer switching time between rich and lean than the front
oxygen sensor. The oxygen storage capacity before the three way catalyst causes the longer switching
time. To judge the malfunctions of rear heated oxygen sensor, ECM monitors the sensor's voltage value
and the switching response during the various driving condition such as fuel-cut.

Diagnostic Trouble
Code No.

Malfunction is detected when ... Check items
{Possible Cause)

77
P0136

® An excessively high voltage from the sensor is entered to | ® Harness or connectors
ECM. {The sensor circuit is open.)
¢ Rear heated oxygen sensor

® The specified maximum and minimum voltages from the | ® Harness or connectors

sensor are not reached. (The sensor circuit is shorted.)
& |t takes more than the specified time for the sensor to # Rear heated oxygen sensor
respond between rich and lean. #.Fuel pressure
# Injectors

®intake air leaks

EC-177
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TROUBLE DIAGNOSIS FOR DTC 77

W acTveTEsT B [
FUEL INJECTION 25%
======== MOINITOR ========|

CMPS*RPM(REF) ~ 725rpm

FR Q2 SENSOR 0.94Vv

RR 02 SENSOR 1.89V

FR 02 MNTR RICH

RR 02 MNTR RICH

] _uP (I

EF102P

[CEcm _]W

3
2\\\|lu,4

'
N '@@" CK&H

SEF103P

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: P0136) (Cont’d)
OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
the rear heated oxygen sensor circuit. During this check a DTC
might not be confirmed.

1)
2)

3)

Start engine and warm it up sufficiently.
Select “FUEL INJECTION” in “ACTIVE TEST”

~mode, and select "RR O2 MNTR"” as the monitor item

with CONSULT.

Check “RR O2 MNTR” at idle speed when adjusting

“FUEL INJECTION” to +25%.

“RR 02 MNTR” should be “rich’”’ when the “FUEL

INJECTION” is +25%.

“RR 02 MNTR' should be “lean” when the “FUEL

INJECTION” is —25%.
OR

1)

3)

4)

Start engine and warm it up sufficiently.

Set voltmeter probes between ECM terminals 62

(sensor signal) and @ (engine ground):.

Check the voltage when racing up to 4,000 rpm
under no load at least 10 times.

(depress and release accelerator pedal as soon as
possible)

The voltage should be above 0.6V at least once.
If the voltage is above 0.6V at step 3, step 4 is not
necessary.

Check the voltage when racing up to 6,000 rpm
under no load. Or keep vehicle at idling for 10
minutes, then check the voltage. Or check the volt-
age when coasting from 80 km/h (50 MPH) in 3rd
gear position.

The voltage should be below 0.55V at least once.

Note: After starting the engine, the output voltage of the rear heated oxygen sensor indicates
higher voltage (approx. 5V at highest) than the normal operating range for about 7 seconds.
This is due to checking for open circuits in rear heated oxygen sensor by on-board diag-
nosis. Therefore, if you measure the voltage (at ECM terminal 62) during this diagnosis, the
higher voltage will appear. (CONSULT will also show the higher voltage, GST may show
approx. 0V.) This is not a malfunction even though it is out of the normal range.

[xp Ty
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E I+g_
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Gzg 23 8
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LI.IvC—)RI) U)Xq_
e mw v h N -
he ., og “©

> H @5
O o o ol

The voltage should be above
0.6V at least one time.

The voltage should be below
0.55V at least one time.

.

SEF104P

EC-178
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TROUBLE DIAGNOSIS FOR DTC 77

- Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: P0136) (Cont’ d)

EC-RRO2-01 @

BR

IGNITION SWITCH
ON or START
Refer to “EL-POWER",
(A
= : Detectable line for DTC
GrY memen : Non-detectable line for DTC
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TROUBLE DIAGNOSIS FOR DTC 77

DISCONNECT
€

[Ecwm

|e|coNNECTOR||

DISCONNECT

€&

Rear Heated Oxygen Sensor (Rear HO2S)

(DTC: P0136) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

3. Check h%gess continuity gétween ECM

2. Disconnect rear heated oxygen sensor
harness connector and ECM harness con-
nector.

terminal and terminal
Continuity should exist.

4. Check haypess continuity hetween ECM
terminal {or terminal (b)) and ground.
Continuity should not exist.

v OK

Loosen and retighten engine ground screws.

' CHECK POWER SUPPLY.

E 3

l NG
[ CHECK INPUT SIGNAL CIRCUIT. . [ Repair harness or
1. Turn ignition switch “OFF". | connectors,

NG

Repair harness or

1. Disconnect rear heated oxygen sensor
harness connector.

2. Turn ignition switch “ON".

3. Check voitage between terminal @ and
ground.
Voltage: Battery voltage

lOK

"1 connectors.

CHECK GROUND CIRCUIT.

NG

Check the following.

1. Turn ignition switch “OFF".
2. Disconnect ECM harness connector.

e esnectors

EC-180

3. Chegk harness continuity between termi- ® Hamness connectors
nal (a) and ECM terminal (108). , é‘z%
Continuity should exist. ® Hamess continuity
between rear
OK heated oxygen sen-
sor and ECM
AECST If NG, repair harness
or connectors.
m DISCONNECT DISCONNECT E
Hs. A €& CHECK GROUND CIRCUIT, NG MRepair hamess or
~ Check harness continuity between ECM ter- " | connectors.
[[_EcM__]e/coNNECTOR)| albc) minal and ground.
108 .Continuity should exist.
+ OK
CHECK COMPONENT NG ['Replace rear heated
(Rear heated oxygen sensor heater). "} oxygen sensor.
- Refer to “COMPONENT INSPECTION".
(See page EC-181.)
AEC512 J' OK
5] DISCONNECT Disconnect and reconnect harness connec-
té} @ tors in the circuit. Then retest.
H.S.
e coESTaR ¢ Trouble is not fixed.
111 Check ECM pin terminals for damage or the
connection of ECM harness connector.
Reconnect ECM harness connector and
retest.
T
= INSPECTION END
AEC513)
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TROUBLE DIAGNOSIS FOR DTC 77

Rear Heated Oxygen Sensor (Rear HO2S)

(DTC: P0136) (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check resistance between terminals @ and (.
Resistance: 5.2-8.2(} at 25°C (77°F) MA
If NG, replace the rear heated oxygen sensor.

ERM

AEC514
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TROUBLE DIAGNOSIS FOR DTC 82

Care 7

/
JJ'E;/J]
) /ﬁi_.rsalj

/ Coil
“ Permanent magnet

SEFS56N

AECS555

Crankshaft Position 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 or
drive plate. It detects the fluctuation of the engine revelution.
The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sen-
sor changes.

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. . Check items
Trouble Code Malfunction is detected when ... . I
(Possible cause)
No.
. . & Harness or connectors
. -
82 The proper pulse s.lgnal from the crankshaft POS' (The crankshaft position sensor (OBD) circuit is
PO335 tion sensor (OBD)} is not entered to ECM while the open.)
engine is running at the specified engine speed. e Crankshaft position sensor (OBD)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
.1} Turn ignition switch “ON” and select “DATA MONI-
/ TOR” mode with CONSULT.
2) Start engine and run it for at least 15 seconds at idle

speed.
OR
@ 1) Start engine and run it for at least 15 seconds at idle
speed.
2) Select “MODE 3” with GST.
OR
(xoy 1) Start engine and run it for at least 15 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-182
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TROUBLE DIAGNOSIS FOR DTC 82

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: P0335) (Cont’d)

@l
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TROUBLE DIAGNOSIS FOR DTC 82

X2, Crankshaft position sensor (OBD) #
AECS55
DISCORNECT
52 [sw
4 €
[
- ofe
Y™y
@) ¥
AECS00
'E = ,& DISCONNECT
(2] z 15.
[
AW
(] 1
AECS01

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: P0335) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

" 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 voitage between terminal
and ground with CONSULT or tester.
Voltage: Approximately 5V

OK

B] v

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.

NG

1. Turn ignition switch “OFF".

2. Check harness continuity between
terminal (b} and engine ground.
Continuity should exist.

OK

Y

.| Check the following.
"| @ Harness continuity

between ECM and
crankshaft position sen-
sor (OBD) harmness
connector

# Harness continuity
between A/T control
unit and crankshaft
position sensor (OBD)

® Hamess connectors
@D,

If NG, repair harness or

connectors.

CHECK COMPONENT

NG

[Crankshaft position sensor {OBD)].
Refer to “COMPONENT INSPECTION".
(See page EC-185.)

lOK

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

l Trouble is not fixed.

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

and retest,

INSPECTION END

EC-184

.| Replace crankshaft posi-
"| tion sensor (OBD).
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TROUBLE DIAGNOSIS FOR DTC 82

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: P0335) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1. Disconnect crankshaft position sensor (OBD) hamess con-
nector. A

2. Loosen the fixing bolt of the sensor.
3. Remove the sensor.
4. Visually check the sensor for chipping. EM
SEF960N _
5. Check resistance as shown in the figure. LG
r‘~ 3 Resistance: Approximately 432-528(} at 25°C (77°F)
&s

FE
]
6L

SEF151P

M7
AT
FA
BR
ST
RS
BT
HA
EL

10X
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TROUBLE DIAGNOSIS FOR DTC 84

A/T Diagnosis Communication line (DTC:

P1605)

The malfunction information related to A/T (Automatic Tran-
saxle} is transferred through the line (circuit) from A/T control
unit to ECM. Therefore, be sute 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
Trouble Malfunction is detected when ... Check tem
(Possible Cause)
Code No.
84 ® Harness or connectors
P1605 (The communication line circuit between ECM and

® An incorrect signal from A/T control units is entered

to ECM.

A/T control unit is open or shorted.)
¢ Dead (Weak) battery
® A/T control unit

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

® 2

Turn ignition switch “ON”.
Select “"DATA MONITOR” mode with CONSULT.
Wait for at least 40 seconds or start engine and wait
for at least 40 seconds.

OR

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.

3)
& ;g
3)
® 3
3)
4)

OR
Turn ignition switch “ON".
Wait for at least 40 seconds or start engine and wait
for at least 40 seconds.
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.

EC-186
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TROUBLE DIAGNOSIS FOR DTC 84

A/T Diagnosis Communication line (DTC:
P1605) (Cont’d)

@l
EC-ATDIAG-01
A
égljerROL memm : Detoclable line for DTC [ERE
UNI e : Non-deteciable ling for DTC
CBD2
(Ma1) .
LL_:SJ_I - @ : AT models L@
G/OR
FE
L
G/OR ) MT
2
G/OR '
AT
FA
RA
BR
e "
,{TQ{ ECM (ECCS
CONTROL BS
MODULE)
BT
5 HA
T HH < @
A B0 5O MEEDE @ alo4] 2515 [57 Eon s Taclan [z 3alaaTas s EL
5167181 te17]18]18)20121122 36]3?38394041 42 43[44 45]46]47148 L
)
2 27 44J45]4g[s7
Po]3o]a1}aa]] [47]48] 62} 53{5 4] 6] H.S.
[34}35]36137] 51ls2] [esle7]esles]
AEC470
335
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TROUBLE DIAGNOSIS FOR DTC 84

Front passenger
center console

Front passenger side

AEC531

I ~ .
AST contral unit
harness connector

7/
passenger \
door opening

AECS558

ISCONNECT T

= [ATC/UNIT [0 CONNECTOR |
HE | Erein|
([ "ECM  of CONNECTOR|

7 DISCONNECT

@

SEF231P

2

A/T Diagnosis Communication line (DTC:

P1605) (Cont’d)

INSPECTION START

y

CHECK INPUT SIGNAL CIRCUIT.

NG

1. Tum ignition switch “OFF".

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

3. Check harness continuity between
ECM terminal (7) and terminal @3).
Continuity should exist.

| Check the following.

® %es%nectors

& Harness continuity
between ECM and A/T
control unit.

K NG, repair harness or

connectors,

OK

¥

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

Trouble is not fixed.

h 4

Check ECM pin terminals and A/T con-

troi unit pin terminals for damage or the
connection of ECM harness connector.

Reconnect ECM harness connector and
retest.

A

INSPECTION END

EC-188
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TROUBLE DIAGNOSIS FOR DTC 95

/ é Coil
Permanent magnet

SEFgE6N

AEC555|

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: P1336)

The crankshaft position sensor (OBD) is located on the trans-
mission housing facing the gear teeth (cogs) of the flywheel or
drive plate. It detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sen-
sor changes.

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 Check items
Trouble Code Malfunction is detected when ... ]
{Possible cause)
No.

I . ® Harness or connectors
a5 A chlplplng of the flywheel or drive plate gear tooth e Crankshaft position sensor (OBD)
P1336 (cog) is detected by the ECM. .

® Flywheel (Drive plate)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON” and select "DATA MONI-

TOR” mode with CONSULT.
2) Start engine and run it for at least 4 minutes at idle

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 ll (Self-diagnostic
results)” with ECM.

EC-189
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TROUBLE DIAGNOSIS FOR DTC 95

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: P1336) (Cont’d)

EC-CKPS-01
CRANKSHAFT
PN s : Detectable line for DTC
o OR(O8D) — : Non-delectable line tor DTC
: AT model
(KN ] G : T mocdas
w B
A i y
| I
1 1
! i
H ]
| |
1y i
I
: E B{:}B
? .
| 1
! |
| I
! |
H 1
§ |
{ )
bo TTITITIIIEO
-
i)
w B . I-—-l !
HGES-]IS GL-SS.-IA ECM (ECCS & B B ﬁ"ﬁ'l—]
CONTROL I SENS AT
MODULE) o GND CONTROL
d UNIT
1 1
&
1T i &

HHBE) B DEEDE |§| 2af24]25loe o fesToa]a0 1] 52 3] 3¢ asl 51y
sfelvfell1s]17lel1olaoj21]2 36§37] 38[39 )40 |41342 | 2afa4] as] 46]47] 48] L

104f105

107|108[109] l110}r11
113f114f115] {116}+17]118] [13

AEC469
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TROUBLE DIAGNOSIS FOR DTC 95

X2 Grankshatt position sensor [OBD) 7

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: P1336) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

AECESB5
= [&a)
; 1.8.
[
@ &
CRR
AECS500
B
& A€
L
® |
AECS501

v NG
| CHECK. POWER SUPPLY. »| Repair hamess or con-
1. Turn ignition switch “OFF”. nectors.
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
OK
8] ¥ NG
CHECK GROUND CIRCUIT. »| Check the following.
1. Turn ignition switch “OFF”. ® Harness continuity
2. Check hamess continuity between between ECM and
terminal and engine ground. crankshaft position sen-
Continuity should exist. sor (OBD) hamess
connector
OK ® Hamess continuity
between A/T contro!
unit and crankshaft
position sensor (OBD)
#® Harpess gonnectors
it NG| repair harness or
connectors.
v
Loosen and retighten the fixing bolt of
the crankshaft position sensor (OBD).
Then retest. ‘
l Trouble is not fixed.

: NG .
CHECK COMPONENT »| Replace crankshaft posi-
[Crankshaft position sensor {OBD})]. tion sensor (OBD).
Refer 1o “COMPONENT INSPECTION”,

{See page EC-192.)
' JoK

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

L 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.

} Trouble is not fixed,

NG

Visually check for chipping flywheel or

» Replace the flywheel or

drive plate gear tocth (cog).

drive plate.

LOK

INSPECTION END

EC-191
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TROUBLE DIAGNOSIS FOR DTC 95

SEF960N

SEF151P

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: P1336) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

2.
3.
4

Disconnect crankshaft position sensor (OBD) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 432-528() at 25°C (77°F)

EC-192
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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
the engine coolant temperature input. The sensor uses a ther-
O ) - mistor which is sensitive to the change in temperature. The
/ electrical resistance of the thermistor decreases as temperature
Gaskat increases.
SEF594K
20F {Reference data)
10t .
g' Etne gr[r?:engam Voltage Resistance
[ Acceptable K
i 2t °C (°F) (V) {2}
28t 10 (14) 44 9.2
& 04 20 (88) 35 25
v 50 (122) 2.2 0.8
TS B
2 6 @%ion cady (179 219 90 (194) 0.9 0.2
Temperature °C (*F) SEFO12P
Diagnostic
Trouble Malfunction is detected when ... Chfack Itomn
(Possible Cause)
Code No.
98 ® Voltage sent to ECM from the sensor is not
: . ® Harness or connectors
P0125 practical, even when some time has passed after . . . L
. . (High resistance in the circuit}
starting the engine. ;
. - .. ® Engine coclant temperature sensor
@ Engine coclant temperature is insufficient for closed
® Thermostat
loop fuel control.

EC-193
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TROUBLE DIAGNOSIS FOR DTC 98

Yr MONITOR r NO FAIL
COOLAN TEMP/S 30°C

SEF002P

| RECORD

FUEL SYS #1 QPEN
FUEL SYS #2 UNUSED
CALC LOAD 22%
COOLANT TEMP 30°C
SHORT FT #1 0%
LONG FT #1 2%
ENGINE SPD 1000RPM
VEHICLE SPD Okm/h
IGN ADVANCE 20.0°
INTAKE AIR 26°C
MAF 0.0gm/sec
38 LOCATION. °

BT 005
625 B1,82 0.080V

SEF003P

Engine Coolant Temperature (ECT) Sensor
(DTC: P0125) (Cont’d) |
OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of

the engine cooclant temperature sensor circuit. During this

check, a DTC might not be confirmed.

Note: If both DTC 13 (P0115) and 98 (P0125) are displayed,
first perform TROUBLE DIAGNOSIS FOR DTC 13.
(See EC-100.) '

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 coolant temperature rises to
25°C (77°F) or more within 15 minutes. (Be careful
not to overheat engine.)

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

AR A

0®H » cf&\H

—n m COKNECT
ECM__[Of CONNEGTOR | Ej]
51

0 Lot

SEF004P)

1) Turn ignition switch “ON”.
2) Probe voltage meter between ECM terminal &) and
ground.
3) Start engine and run it at idle speed.
4) Check that voltage of engine coolant temperature
changes to less than 3.3 (V) within 15 minutes. (Be
careful not to overheat engine.)

EC-194
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TROUBLE DIAGNOSIS FOR DTC 98

Engine Coolant Temperature (ECT) Sensor
(DTC: P0125) (Cont’d) '

&l
EC-ECTS-01
GA
EM
mem : Detectable line for DTC
= : Non-detectable line for DTC
B> AT models LE
ENGINE COOLANT
Par Ty T TEMPERATURE
NI/ SENSOR
Lo L2
L/OR B :
FlE
_________ Gt
(F18)
(22 (Med)
4 - BT
O Do 6 T
‘ : AT
FA
LIOR B B
[l [Ea JE3L
™ GND-A | EGM (ECCS SENS | OnTROL HA
MODULE) UNIT
BR
§T
RS
BT
Tn]y HA
Q 121384 ]9 ]10]11]12fi3]14]1s 23] 24] 25]26] 27]28] 25} a0] 31| 32] 33 34]35) .
5] 1] 5]e]7§8] [iefi7fief1ofaojzi]eo @ 3s]a7{safsoj4ofa1]42]43]44] 45 4647, -wl H.S.
EL
B

102[103] [10418!
107{108[109] [110f111
113{114]t15] [116}117

AEC457

EC-195 343



TROUBLE DIAGNOSIS FOR DTC 98

Vs

Engine coolant temperature
sensor harness connector

Hose for ai
conditicner
AEC533
DISCONNECT
B4
i A €
l
D O

AECS500

DISCONNECT

&

&

Engine Coolant Temperature (ECT) Sensor

(DTC: P0125) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

AEC501

b 4
CHECK POWER SUPPLY. NG_ Check the following.
1. Turn ignition switch "CFF". ® Harness continuity
2. Disconnact engine coolant tempera- between ECM and
ture sensor harness connector. . engine coolant tem-
3. Turn ignition switch “ON". | perature sensor
4, Check voltage between terminal ® Harness connectors
and ground with CONSULT or tester. \
Voltage: - if NG, repair harness or
Approximately 5V connectors.
OK
B ) 4
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. engine coolant tem-
Continuity should exist. perature sensor
e Harness continuity
OK between A/T control
uhit and engine coolant
temperature sensor
® Harness connectors
] Harne,ss connectors
:
If NG, repair harness or
connectors.
hd
CHECK COMPONENT NG | Replace engine coolant
(Engine coolant temperature sensor). temperature sensor.
Refer to “COMPONENT INSPECTION",
EC-197.
OK
b
CHECK THERMOSTAT OPERATION. NG} CHECK COMPONENT.
When the engine is cold [lower than (Thermostat)

70°C (158°F)] condition, grasp lower
radiator hose and confirm the engine
coolant does not flow.

Refer to “Thermostat” in
LC section.
If NG, replace it.

OK

A

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

Y

Trouble is not fixed.

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

Y

INSPECTION END

EC-196
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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.
_ RlA
. Temperature °C (°F) Resistance "
o 20 (68) 21-29k0
50 {122) 0.68 - 1.0 k2 S
SEF{52P 90 (194) 0.236 - 0.260 k0
LG
If NG, replace engine coolant temperature sensor, L
FE
GL
MT
AT
FA&
BR
ST
RS
BT
HA
EL
1D
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TROUBLE DIAGNOSIS FOR DTC 103

Neutral position switch
harmess connector

ground exists,

AEC557

Park/Neutral Position Switch (DTC: P0705)
When the gear position is “P” (A/T models only) or “N”, park/
neutral position switch is “ON".

ECM detects the park/neutral position when continuity with

Diagnostic

Trouble Code Malfunction is detected when .... Ch?Ck ftems
{Possible cause)
No.
103 ® Harness or connectors
P0O705 ® The signal of the park/neutral position switch is not (The neutral position switch or inhibitor switch cir-

changed in the process of engine starting and driv-
ing.

cult is open or shorted.}
® Neutral position switch (M/T models)
® Inhibitor switch (A/T models)

H PARK/NEUT POSI sW CKT Hl

out oF N/P -ranGe

SHIFT

THEN

TQUCH START

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
the park/neutral position switch circuit. During this check, a DTC
might not be confirmed.
1) Turn ignition switch “ON”.
2) Perform "PARK/NEUT POSI SW CKT” in “FUNC-
TION TEST” mode with CONSULT.

OR
2} Select “P/N POS! SW” in “DATA MONITOR” mode
next ][ START with CONSULT. '
SEFg62N 3) Check the “P/N POSI SW” signal in the following
conditions.
% MONITOR % NO FALL []
PN POSI SW ON Condition (Gear position) Known good signal
"P” {A/T only) and “N” position ON
Except the above position OFF
OR
1) Turn ignition switch “ON".
2) Check voltage between ECM terminal @ and body
1 RECORD | ground in the following conditions.

SEF963N

Condition (Gear position}

Voltage (V) {Known good data)

[_Econ

= | COMNECT
|of CONNECTOR] % ‘ h
22

“p* (A/T only) and “N” position

Approx. 0

Except the above position

Approx. 5

&

SEFg64N

EC-198

346



TROUBLE DIAGNOSIS FOR DTC 103

Park/Neutral Position Switch (DTC: P0705)

(Cont’d)
ECM (ECCS  mem e ewron] |
ﬁg’é{,ﬁ% ON ar START
NEUT
jL22l] Refer to “EL-POWER".
GIOR 10A
E’ [2E]
@
ok 5
M7
------------- EB
'&-{

O

DriGron

&
poe}

By

M
iy
)

m
na
=
S

NEUTRAL
POSITION
Others SWITCH
.
= N
(K]
B
B
I,
e

INHIBITCR
SWITCH

INHIBITOR
RELAY

CLUTCH

EC-PNP/SW-01

s : Detoctable line for DTC
e : NoOr-detectable fine for DTG

M) : MIT models

(A NT models

: Models with ASCD system

: Modals without ASCD system

CONNECTOR-5

INHIBITOR

(%'Eb"r‘éa )

5 :ITL..F? 5 i T ™
3 1 3
] 8P Ea® exn@ @) (W@ (EoR
I [] 5 L
<1 I, e ———— .:
TN en @
102[103 104]1 0s106] 112]3] [4] 20]21]22]23 a[a9] [«0[41] [53]64]55]  [es]
ool 1oe| [rofiifinz [5]6]718]8] [1g] O 24]25T2627]28] {42[ 43| {44]45]48l57]58[59160] 6]
MEBENNE 23303t [s2[33]  1gf5g| I47l4sle2iesee]es
114115| five]rezfisf 2617 PR3 RE 5i]52] [66]67]68]63]

Hefer to last page (Foldout page).

D, Ew®
&

AEC472

MA
ER]
LG
<
Fg
GL
MY
AT

FA

BR
ST
RS

BT

347



TROUBLE DIAGNOSIS FOR DTC 103

Neutral position switch
harness connector

AECS557

Park/Neutral Position Switch (DTC: P0705)

(Cont’d)
DIAGNOSTIC PROCEDURE

Neutral position switch

INSPECTION START

l

!
19 |

MEF217C

o]

& DISCORNEGT
A€

-
(b

DISCONNECT
A€

EGM___|o|CONNECTOR||

\eld/

22

3 ;

CHECK GROUND CIRCUIT.

1. Disconnect neutral position switch
harness connector.

2. Check harness continuity between
terminal @ and body ground.

Continuity should exist.

NG

OK

. | Check the following.
| ® Harness connectors

® Harness %nuity
between neutral position
switch and body ground
If NG, repair harness or
connectors.

CHECK INPUT SIGNAL CIRCUIT.

NG

1. Disconnect ECM harness cennector.

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

OK

v

.| Check the following.
"1 » Haress connectors

€2,
® Harness connectors

® Harness connectors
@D,

® Harness continuity
between ECM and neu-
tral position switch

If NG, repair harness or

connectors.

AEC515

CHECK COMPONENT

NG

(Neutral position switch).
Refer to MT section

lOK

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

l Trouble is not fixed.

Check ECM pin terminals for damage or
the connection of ECM hamess connec-
tor. Reconnact ECM hamess connector

and retest.

INSPECTICN END

EC-200

. | Replace neutral position
"1 switch,
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TROUBLE DIAGNOSIS FOR DTC 103

B NEUTRAL POSISWCKT B
SHIFT

out oF N/P -ranGe

THEN
TOUCH START
[ I START |
SEFGR9P
% MONITOR ¥ NO FAIL []
START SIGNAL OFF
CLSD TH/P SW ON
AIR COND $IG OFF
PIN POSI SW ON
[ RECORD
SEF111P
— oy OISCONNECT
|[_EcH_¥{ connecToR] Eé}
2 -
SEF686P
D] Without ASCD  With ASCD

A€ AED

1] B

(2] ]1]

| ~]+
had

Park/Neutral Position Switch (DTC: P0705)

(Cont’d)

Inhibitor switch

INSPECTION START

|

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON”.
2. Perform “NEUTRAL PQOSI SW
CKT” in “FUNCTION TEST”

mode with CONSULT.
OR

OK

Y

INSPECTION END

1. Turn ignition switch “ON”.

2. Check nautral position switch
signal in “DATA MONITOR”
maode with CONSULT.

“N” or “P” position: ON
Except above: OFF
OR

. Make sure that inhibitor switch
circuit functions properly.
(Refer to AT section.)

2. Disconnect ECM harness con-

nector.

3. Shift selector lever to “P” posi-

tion.

4, Turn ignition switch “ON".

5. Check harness continui

between ECM terminal
body ground.
Continuity should exist.

6. Shift selector lever to “N” posi-

tion.

7. Check harness continuity

between ECM terminal @ and

body ground.

Continuity should exist.

and

g lNG

AEGC2356

CHECK POWER SUFPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect inhibitor relay.

3. Make sure that selector lever is in “P”
or “N” position.

4. Turn ignition switch “ON".

5. Check voltage between terminal (1)
and ground.
Voltage: Battery positive voltage

OK

lNG

®

EC-201
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TROUBLE DIAGNOSIS FOR DTC 103

IXSCONNECT

H

AEC155

Park/Neutral Position Switch (DTC: P0705)

(Cont'd) @

Without ASCD  With ASCD
? DASGOMNECT ? DISCOMAELT
A€ HAE
5] a
[2[X]7] [e[7]z]
5] By

AT
&]s12

3

AEC237

CHECK HARNESS CONTINUITY

NG

BETWEEN INHIBITOR SWITCH AND

BATTERY.

1. Turn ignition switch “OFF”.

2. Disconnect inhibitor switch harness
connector.

3. Turn ignition switch “ON".

4. Check voltage between terminal (3)

. | Check the following.
| « Harness connectors

L Harness"connectors

:

e 10A fuse

® Harness continuity
between fuse and

and ground. inhibitor switch
Voltage: Battery positive voltage If NG repair harness or
OK connectors.

CHECK HARNESS CONTINUITY

NG

BETWEEN INHIBITOR SWITCH AND
INHIBITOR RELAY.
1. Turn ignition switch “OFF”.
2. Check harness continuity between
terminals (1) and (6).
sontinulty should exist.
3. Check harness continuity between
terminals (1) and (@).
Continuity should exist.

lOK

. | Check the following.
"| ® Joint connector-5

e Harness connectors
,

® Hamness continuity
between inhibitor switch
and inhibitor relay

If NG, repair harness or

connectors.

CHECK COMPONENT

NG

{Inhibitor switch).
Refer to AT section.

iOK

Disconnect and reconnect harness con-
nectors in the circuit. Then 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-202

| Replace inhibitor switch.
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TROUBLE DIAGNOSIS FOR DTC 103

Park/Neutral Position Switch (DTC: P0705)

(Cont’d)
Without ASCD  With ASGD l
A€ A€
5 ol @ﬂa.‘ CHECK GROUND CIRCUIT. NG | Repair harness or con-
BE EHE 1. Turn ignition switch “OFF". | nectors,
5| Ll Tl 2. With ASCD:
Check harness continuity between
ﬂ terminals (2), () and body ground.
o o4 _I Without ASCD:
= Check hamess continuity between
AEC238 terminals @ @ and body ground.
QISCONNECT Eﬁ DISCONNECT l OK
% Eé} 18. Eé}' “
[4] CHECK INPUT SIGNAL CIRCUIT. Check the following.
Ei fJJ :Vsitcr:n With ASCD: *| & Harness connectors
a Check harness continuity between ECM D,
3] ! terminat @ and terminal (8). ® Harness connectors
s | | Without ASCD: @D, @
I~ Check harness continuity between ECM # Harness continuity
@@ > terminal €2 and terminal (3). between ECM and
=23 £ oK inhibitor relay
AECSTE If NG, repair harness or
connectors.
CHEGK COMPONENT NG | Replace inhibitor relay.

{Inhibitor relay).
Refer to EC-204.

lOK

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

l Trouble is not fixed.

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

INSPECTION END

EC-203
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TROUBLE DIAGNOSIS FOR DTC 103

AEC157

Park/Neutral Position Switch (DTC: P0705)
(Cont’d)
COMPONENT INSPECTION

Inhibitor relay (A/T models with ASCD)
Check continuity between terminals & and (@).

SEFQS0M

Conditons Continuity
12 V direct currant supply Yes
between terminals (1) and 2.
No current supply No

“If NG replace relay.

Inhibitor relay (A/T models without ASCD)
Check continuity between terminals 3 and (8.

Conditons Continuity

12 V direct currant supply

Yi
between terminals (1) and ). es

No current supply No

if NG replace relay.

EC-204
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TROUBLE DIAGNOSIS FOR DTC 105

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)
VacuLm signal, the coil in the solenoid valve is energized. A plunger will
signal then move to cut the vacuum signal from the throttie body to the
EGR valve and canister purge valve.

When the ECM sends an OFF signal, the vacuum signal passes

To EGR valve and
carbon canister

‘ . S
To intake through the solenoid valve. The signal then reaches the EGR Bl
air flow arcass|  valve and carbon canister.
Diagnostic .
Trouble Code Malfunction is detected when ... Ch?Ck fems
No. (Possible cause)
® Marness or connectors
105 ® The improper voltage signal is entered to ECM {The EGR & canister control sclencid valve circuit =E
P1400 through EGR & canister control solenoid valve. is open or shorted.)
® EGR & canister control solenoid valve
GL
v'?
OVERALL FUNCTION CHECK o
WEGRC sOLV CIRCUT This procedure can be used for checking the overall function of
DOES THE SOLENQID the EGR and canister control solenoid valve circuit. During this &7
VALVE MAKE check, a DTC might not be confirmed.
E 1) Turn ignition switch “ON".
AN OPERATING SOUND \E 2) Perform “EGRC SOL/V CIRCUIT” in “FUNCTION [A
EVERY 2 SECONDS? TEST” mode with %%NSULT.
1) Turn ignition switch “ON”. R
NEXT
ILNO JLYES | g 2) Perform “EGRC SOLENOID VALVE” in “ACTIVE
MEF082D TEST” mode with CONSULT and check the operat-
ing sound, according to ON/OFF switching. BE:
] OR
B ACTIVE TEST B ¢noy 1) Start engine and warm it up sufficiently. _ .
- eerc souy ON =" 2} Turn ignition switch “OFF” and wait for at least 3 ¥
MONITOR seconds.
=== === 3) Start engine again. .
CMPS-RPM (REF) — Orpm 4) Check the voltage between ECM terminal and
ground at idle speed.
Voltage: 0.04 - 0.08V BT
5) Check that the voltage changes to battery voltage = -
IEFNEFSSSF and returns to 0.04 - 0.08V when the engine speed

increases to about 2,500 rpm. Y

E

M __|o|GONNECTOR]|
03

AEC639

EC-205 353



TROUBLE DIAGNOSIS FOR DTC 105

EGR and Canister Control Solenoid Valve

(DTC: P1400) (Cont'd)

IGNITION SWITCH
ON or START
Refer to "EL-POWER".
10A
T
e @
o
GIY
EGR & CANISTER
CONTROL SOLENOID
VALVE

cw{z z} LG

EC-EGRC/V-01

mmmm : Detectable line for DTC
m : Non-detectable fine for DTC

LG
fRaafl
ECM (ECCS
EGR CONTROL
MODULE)

101}102f103

v0afrosiog| __ 111213

107]108 109

[5]6]7]8]9]
110]111]112] HBED

113[114]115

115I!17 18] [1s]” Ts]17]t8

10;
19

[24]25] 261271 28] faz]a3

34 |35]36 |97

20]21]22)23] 3g]aa] [40]41) [53[54]55] [ss
il esled] o
2at30]21[32133] [efz0 @Eﬂm@ w | AN

EC-206

AEC473
354



TROUBLE DIAGNOSIS FOR DTC 105

|

&

!

AEC517

(B8]

&

OISCONKECT
A€
T__Ecm__[o|cONNEGTOR]|
103

DISCOMNECT

sal
T35,

|H- A

AEC518

EGR and Canister Control Solenoid Valve

(DTC: P1400) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START
l
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect EGR & canister control | ® Harness connectors
solenoid valve sub-harness connector. @50,
2. Turn ignition switch “ON". o 10A fuse
3. Check voltage between terminal @ ® Harness continuity
and ground with CONSULT or tester. between EGR & canis-
Voltage: Battery voltage ter control solenoid
OK valve sub-harness con-
nector and fuse
If NG, repair harness or
connectors.
B
CHECK QUTPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Disconnect ECM harness connector. " | ® Harness continuity
2. Check harness continuity between between EGR & canis-
ECM terminal and terminal (&). ter control solenoid
Continuity should exist. valve sub-harness con-
OK nector and ECM
If NG, repair harness or
connectors.
Check the following. NG Repair harness or con-
# Harness continuity between EGR & " nectors.
canister contrel solenoid valve and
EGR & canister control sclenoid valve
sub-harness connector
l OK
CHECK COMPONENT NG

(EGR & canister control solenoid valve).
Refer to “COMPONENT INSPECTION”,

EC-208.
' l OK

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

Replace EGR & canister
control solenoid valve.

EC-207

A

EM

LG

FA

Rl

EL

)

355



TROUBLE DIAGNOSIS FOR DTC 105

BATTERY

AEC241

EGR and Canister Control Solenoid Valve
(DTC: P1400) (Cont’d)

COMPONENT INSPECTION

EGR and canister control solenoid valve

Check air passage continuity.

Air passage Air passage
Condition continuity continuity

between &) and between &) and(©)

12V direct current sup-

ply between terminals Yes No
@ and @
No supply No Yes

If NG, replace solenoid valve.

EC-208
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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 It A
Trouble Malfunction is detacted when ... ?c em
{Possibie Cause)
Code No. EM
. POB0O . . ¢ Harness or connectors
¢ ECfM rec'ewes incorrect voltage from A/T control (The circuit between ECM and A/T control unit is
unit continuously.
_ open or shorted.) LG
*: This DTC can be detected only by "DATA MONITOR (AUTO TRIG)” with CONSULT.
FE
GL
S o i DIAGNOSTIC TROUBLE CODE CONFIRMATION Wiy
A€ ® @ D PROCEDURE
= 1) Turmn ignition switch “ON”. AT
|C_ecm__{of connecron]] 2) Select “DATA MONITOR” mode with CONSULT.

24 29 3) Start engine, and race more than 1,000 rpm once,
then wait for at least 40 seconds. A
OVERALL FUNCTION CHECK

® O This procedure can be used for checking the overall function of

T aecssg|  the A/T control. During this check, a DTC might not be con-

firmed.
1) Turn ignition switch “ON". ER
2) Start engine.
3) Check voltage between ST
ECM terminal @9 and ground.
ECM terminal @9 and ground.
Voltage: Approximately 7V EBS

BT
HA

8

EC-209 357



TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (DTC: P0600) (Cont’d)

EC-AT/C-01

s : Detactable Ilﬁe for DTC
— : Non-detectable line for DTC

Ay : NT models

AT
CONTROL
UNIT

100 (121 i1
®
}

BR/A BR/W L/R
o3-S
BR/R BRW /R
$

AP _

BR/R BRW /R
Rl ol 1

DT DT3 DT2

ECM
(ECCS CONTROL
MODULE)

=
1213l 4][9]1oIn 1213141§I@ 23]24| 25726 | 27|28 29 30{ 31 32333435]@3
ste]7]8] [16]17]18]18]20]21]22 36}37]28]3g]40[a1]42]43f44]as] 46 47] 48] T He.

AECA474

EC-210 358



TROUBLE DIAGNOSIS FOR DTC P0600

Front passenger
center console

Front passenger side
AEC531

A/T Control (DTC: P0600) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

-

™~ .
AT control unit
/ } hamess connector

v

\ s
passenger \
door opening

AECS556

- T
=) -
s &D { AT GUNIT (O] CONNECTOR

12 11 10

ECM [ GONNECTOR P
24 29 30 DISCONMELT
]
L__.
L i

SEF156F

B

ﬁ DISCONNECT

[__Ecm ol connecTor ]
24,29, 30

[Q]

SEF157P

v
CHECK INPUT SIGNAL CIRCUIT. NG__ Check the following.
1. Turn ignition switch “OFF”. "] ® Hamess connectors
2. Disconnect ECM hamess connector G2,
and A/T control unit harness ¢onnac- ® Harness continuity
tor. between ECM and AT
3. Check harness continuity between control unit.
ECM terminal 24} and terminal (9, If NG, repair harness or
ECM terminaf and terminal (1), connactors.
ECM terminal and terminat (3.
Continuity should exist.
OK
B ¥
NG

CHECK INPUT SIGNAL CIRCUIT.
Check harness continuity between ECM
terminal @ and ground, ECM terminal
@9 and ground, ECM terminal @9 and
ground.

Continuity should not exist.

OK
v

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

Trouble is not fixed.

h J

Check ECM pin terminals and A/T con-
trof unit pin terminals for damage or the
connection of ECM hamess connector.

Reconnect ECM hamess connector and
retest.

h 4

INSPECTION END

EC-211

Y

Check the harness
between ECM and A/T
control unit.

If NG, repair harness.

@f

RA

EM

LG

359



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
EC-INJECT-01

BATTERY ]

| mmm : Detectable fine for DTC

oA = ; Non-delectable line for DTC

S| &

vlv Reler to “EL-POWER".
[

OFF sY
A0

§fg

BB

I
)l

BR
2]
INJECTOR % INJECTOR

NO. 4
0

53— =3t g ———2 T2 A,

INJECTOR INJECTOR

—z-hoo]
B2
Thoets—e
8k
LheofFz—e
B2

BRAW BR/Y BR
| | |
BR BRW BR/Y B
[o2]l fio7] [Fodl [fros]l ECM (ECCS
INJ#1 INJ#2 INJ#3 iNJ#4 CON1(HOL
MODULE)
S Rafear to last page (Foldout page).
—Gisd) @D,

101f102]103)
107|108} 109} {110
113]114]115] [118

AECA4T5

EC-212 360



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Nozzle

SEF596K]

B ACTIVE TEST B

CMPS.RPM(REF)  737rp
MAS AIR/FL SEN 098V
(ACV-AAC/ 41%

** POWER BALANCE ***
= = = MONITOR = = =

(]

m

[
]

ET

MEF354F
’
&) i &,
i -4 e
At idle Click
¢,
le‘_
- Suitable too!
v

SEF730L,

He

uel injector connector

B\

SEFO83M

E DISCONNECT
€

—

SEFG92P)

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- [i4

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.

DIAGNOSTIC PROCEDURE

INSPECTION START

I

CHECK OVERALL FUNCTION. OK

1. Start engine.
@ 2. Perform “POWER BALANCE”
in “ACTIVE TEST" mode with
.~ CONSULT,
3. Make sure that each circuit

INSPECTION END

4, Check voltage between terminal (b)
and ground with CONSULT or tester.
Voltage: Battery voltage

lOK

®

EC-213

preduces a momentary engine
speed drop.
OR
@ 2. Listen to each injector operat-
ing sound.
Clicking noise should be
heard.
i NG
E
CHECK POWER SUPPLY. NG ["Check the following.
1. Stop engine. ® Harness connectors
2. Discennect injector harness connec- , QD
tor. ® Hamess conneciors
3. Turn ignition switch “ON". ,

® Harness continuity
between injector and
ignition switch

Iif NG, repair harness or

connectors.

E
LG
FE
€L

T

BT

HA

EL

361



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

102 4 104 o 107 « 102
N ;

0 |

G

DISCONNELT
"‘r:'ﬁ' o DISCONNECT
46 A€

SEF108P

Injector (Cont’d)

—8 9

AEC559

@
l
CHECK OUTPUT SIGNAL CIRCUIT. NG [ Gheck the following.
1. Turn ignition switch “OFF". *® Hamess continuity
2. Disconnect ECM harness connector. ‘between ECM and
3. Check harness continuity between injector
terminal (a) and ECM terminals If NG, repair harness or
[0, God, (oD, connectors.
Continuity should exist.
lTZ)K
NG

CHECK COMPONENT
(Injector).
Refer to “COMPONENT INSPECTION”,

Replace injector.

EC-214.
l oK

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

COMPONENT INSPECTION
Injector

1. Disconnect injector harness connector.

2. Check resistance between terminals as shown in the figure.

Resistance: 10 - 142
If NG, replace injector.

EC-214
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal

@l
EC-S/SIG-01
i)
musm : Dotoctable line for DTC
menen : Non-delectable lina for DTC EM
LG

IGNITION SWITCH
START

! EmA Refer to “EL-POWER". EE

| |
aB | oL
MT
AT

GB
GB EA
EA
BR

&

[20]
e e o

MODULE)

Bs
BT
HA
TH 2L
— [

102f103 4]
107]108]109f f110r11fa12 %ﬁamﬂﬂ % O
i

24
29130[31132133]  [in{so

oi[zi[zlze]_ [w8]e] [aefar] [a[safss]  [se] o
[252c[27]28] [42fea] [44]s]eelor]se]ssleq) [51]
A [70]

113f114]115] [+18]+17]118]

AEC476

EC-215 363



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

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

OK

Y

B START SIGNAL CKT W
1 CLOSE THROTTLE, SHIFT
TO P OR N RANGE.
2. TOUCH START AND
START ENGINE
IMMEDIATELY
i next |[ START |
SEF191L|
vr MONITOR  ¥r NO FAIL [ ]
START SIGNAL OFF
CLSD TH/P SW ON
AIR COND SIG OFF
P/N POSI SW ON
| RECORD |
SEF111P
e r-,‘: CONNECT
[___ecn o connecToR]| . &
20
n o
D o 1
Y h
] L
Gy -
SEF103P

1. Turn ignition switch "ON".
2. Chack “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 @9 and ground.
Voltage:

Ignition switch “START”
Battery voltage

Except above
Approximately 0V

LNG

Check the following.

® Harness connectors (149, 23

® 10A fuse

® Harness continuity between #49 and
ignition switch

If NG, repair harness or connectors.

'

Discennect and reconnect harness con-
nectors in the circuit. Then 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-216

INSPECTION END

364



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SYSTEM DESCRIPTION

Camshatft position sensor

Fuel Pump
Engine speed
ECM
{ECCS
Start signal control
module)

Ignition switch

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

AECS564

(Gl
Fuel MA
*| Pump
relay
EM
LG

Condition

Fuel pump operation

Ignition switch is turned to ON.

Operates for
5 seconds

Engine running and cranking

Operates

When engine is stopped Stops in 1 second FE
Except as shown above Stops
el
MT

COMPONENT DESCRIPTION

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

EC-217

FA

BR

ST

RS

BT

A

EL

365



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

EC-F/PUMP-01

mma : Detectable line for DTC

ISNITION SWITCH s : NONI-
ON or START . : Non-detectable ine for DTC

Refer to “EL-POWER".

15A
EX

Fsf5ks
@8

CONNECTOR-4 B/
-

1

8

sEts—
28

—
B LB }
5] F57
T i)
é ?[I I—h FUEL
L2 L PUNP
BY BA
|
I} E5
:
.
T o—l
B B B
[e1 i i
FPR COMTROL.
MODULE)
Reler 1o last page (Foldout page).
_ MDD,
g D)
e,

104}105 EI
7[8]%

10}111}112 elalis

16117118 hs] e[ 7]18]

AEC477
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Ve, O -J
T

2

) [ =T

< W Pinch fuel feed hose
N_ ’—l’
AN

=

SEF0B4M|

Fuel pump relay

<

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

AEC226
=
E - DISCONNECT
_ &
B TS
EVEl
L=
clle
'Y,
&
SEF478P
Rear seat

acCcess

Fuel pump
harness connector (

AEC336

l
CHECK OVERALL FUNCTION. OK‘ INSPECTION END
1. Turn ignition switch “ON". o
2. Pihch fuel feed hose with fingers.

Fuel pressure pulsation should be

felt on the fuel feed hose for § sec-

onds after ignition switch is tumed

HON!!‘-

lNG

B
CHECK POWER SUFPPLY. NG_ Check the following.
1. Tum ignition switch “OFF”. "] ® 15A fuse
2. Disconnect fusl pump relay. ® Harness continuity
3. Turn ignition switch “ON”. between fuse and fuel
4. Check voltage between terminals @ pump relay

(3 and ground with CONSULT or ¢ Joint connector-4

tester. ® Harness connectors

Voltage: Battery voltage \

If NG, repair harness or
OK connectors.
NG

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect fuel pump harness con-
nector.

3. Check hamess continuity between
terminal and body ground, termi-
nal (a) and terminal (5).
Continuity should exist.

[ OK

.| Check the following.

" | ® Harness conneactors

1

¢ Harmness connectors

® Harmess continuity
between fuel pump and
body ground

¢ Hamess continuity
between fuel pump and
fuel pump relay

If NG, repair harness or

connectors,

CHECK QUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector,

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

NG

OK

EC-219

. | Check the following.

"] ® Harness connectors

® Harness connectors
@9,

# Harness continuity
between ECM and fuel
pump relay

[f NG, repair harness or

conneciors.

EM

LG

Fe

GL

T

AT

FA

367



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT

T
b 8

Fuel Pump (Cont’d)
®

5 l

SCONNECT
W o = DISCONNECT
8 € a €
;
) =

&

SEF481P

CHECK COMPONENT

NG

y

Replace fuel pump relay.

{Fuel pump relay).

1. Reconnect fuel pump relay,
fuel pump harness connector
and ECM harness ¢onnector.

2. Turn ignition switch “ON".

3. Turn fusl pump relay "ON” and
“OFF” in “ACTIVE TEST"
mode with CONSULT and
check operating sound.

OR

Refer to “Component Inspection”,

EC-221.
'L OK

CHECK COMPONENT

NG

Replace fuel pump.

(Fuel pump). :
Refer to “COMPONENT INSPECTION",
EC-221.

lOK

(D

DISCONNKECT —= DISCONNECT
R 15
ME A€
[_Ecn_|of conNECTOR]
8

Disconnect and reconnect harmess con-
nectors in the circuit. Then 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

a
[2[x]1]
5]
’ SEF482P
RACTIVETESTE [ ]
FUEL PumP RELAY  ON
=== MONITOR = ==
CMPS-RPMIREF] Orpm

ON RO OFF |

MEF303F

EC-220
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEF511P

SEF089M

Fuel Pump (Cont'd)
COMPONENT INSPECTION

Fuel pump relay
Check continuity between terminals (3) and (8).

Conditions Continuity

12V direct current supply

. Yi
between terminals (1) and (2 es

No current supply No

If NG, replace relay.

Fuel pump

1. Disconnect fuel pump hamess connector.
2. Check resistance between terminals @ and ().
Resistance: 0.2 - 5.0
If NG, replace fuel pump.

EC-221

WA

EM

e
6L
MT
AT

FA

S]
RS
BT
A

BL

369



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-01

ECM (ECCS
CONTROL
MODULE)

2
@
=

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

S[E

g{=}2
g

POWER STEERING
OIL PRESSURE
SWITCH

ofofe off-ke

—

H-e-=
.

o
=

104]105}106 1]2]8] 4] 20f21]22]23 asag] [a0l41] [saf54]ss] [se

Tiofinafz| Laelriels] hol O [24]2sT26[27]28] [apYas| [ades]4els st o0fen] (]
NBEDNT Rafoofaroefss]  fagTsg] J+rles[sefeafoatss]

116{117}118] [i<] R4 [RET 7] esl67[oled]

161718

AECA7H
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS |

AECSE85

W ~W/ST SIGNAL CIRCUIT R
HOLD STEERING WHEEL
IN A FULL
LOCKED rposmion
THEN
TOUCH START

[ NEXT

[ START

MEFO23E|

Power Steering Oil Pressure Switch (Cont’d)

COMPONENT DESCRIPTION

The power steering oil pressure switch is attached to the power

steering high-pressure tube and detects a power steering load. G

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.

DIAGNOSTIC PROCEDURE

INSPECTICN START

l

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON”,
2. Perferm “PW/ST SIGNAL CIR-
CUIT” in “FUNCTION TEST”

mode with CONSULT.
OR

oK

#MONITOR & NO FAIL

PW/ST SIGNAL OFF

O

| RECORD

]

SEF591I

1. Start engine.

2. Check "PW/ST SIGNAL” in
“DATA MONITOR” mode with
CONSULT.

Steering is neutral position:
QFF
Steering is turned:
ON
CR

RH strut

rr(((g.-i,-‘_’;l ns

pressure switch

—

AECS565

. Start engine.

. Check voltage between ECM
terminal @ and ground.
Voltage:

When steering wheel is
turned quickly.

Approximately 0V
Except above

Approximately 8V

+ NG

@

EC-223

Y

INSPECTION END

MIA
2

LG

ClL
T

AT

ST
RS
BT

HA
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

(]

DISCONNECT

sy K =5

AEC566

DISCONNELT

HME) M€

{

&

25

s
[ Eon_ o] connECTOR | B
J

AEC567|

DISCONNECY

AEC568

Power Steering Oil Pressure Switch (Cont’d)

®

2 l

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect power steering oil pres-
sure switch hamess connector.

3. Check harness continuity between
terminal @ and engine ground.
Continuity should exist.

NG

lOK

| nectors.

Repair harness or con-

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between
ECM terminal @9 and terminal (a).
Continuity should exist.

NG

OK

Check the following.

® Hamess connectors
.

@ Harness continuity
between ECM and
power steering oil pres-
sure switch

If NG, repair harness or

connectors.

CHECK COMPONENT

(Power steering oil pressure switch).
Refer to "Component Inspection”,
EC-224.

lOK

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

l Trouble is not fixed.

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

and retest.

INSPECTION END

COMPONENT INSPECTION

NG

Replace power steering
oil pressure switch.

Power steering oil pressure switch
1. Disconnect power steering oil pressure switch harness con-

nector then start engine.

2. Check continuity between terminals @ and (®).

Conditions Continuity
Steering wheel is being turned Yes
Steering wheel is not being turned No

If NG, replace power steering oil pressure switch.

EC-224
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Spring /—_Piston IACV - Air Reg‘.“ator

e be e COMPONENT DESCRIPTION ol

ks | ;D The 1AC valve-air requlator contains wax, a piston and a spring.

| When the engine coolant is cold, the wax is compressed allow-
l ing an air by-pass port to open. This provides for a fast idle set- A

W ting while the engine heats. As the engine coolant warms, the

ax R - .

l } wax expands, closing the air by-pass port and decreasing the

idle speed. EM
LAir flow
SEF686L!

LG

COMPONENT INSPECTION

1. Remove IAC valve unit from engine.
Air flow 2. Immerse |AC valve unit in cold or hot water as shown, and 3§
N check air flow.

[ Water Water temperature When blowing from air inlet hoid FE

—
—
—

! 7 20°C (68°F) Air flows

\\v-ax _ - f_ ) _ 80°C (176°F) or mare Almost no air flows oL
ol If NG, replace IAC valve unit.

AEC250
MT

AT
FA
B4
BR
ST
RS
BT
A
EL

PX
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

IGNITION SWITCH
ON

10A Refer to “EL-POWER".
La/B

I
Lo/B

=
i

JOINT
CONNECTOR-2

dk#ﬁvuzﬂg

EC-FICD-01

s : Dotoctable line for DTC
— : Non-datectable line for DTC

COMPRESSOR

¥
e Y/B o[ 6 | YIB—I

uins Lci‘fB o
LGB LGB } A TJ_I
il COLENOID
5n conomonen L |VALVE
I] RELAY Lr—]
9 B8
(2] [Ls] I
I—.—‘ L.—] B8
YL YmB Iﬂj B
| L= T &
YL Y/B'E 9 @YIBM H
|—'—| JOINT CONNECTOR-6
2] ®)
Yo
Yo
|
e i
ACRLY ggﬂ ggfs J._ . 1
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(D) G2
— %lo last page (Foldout page).
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IAG valve-BAC valve

=
_*J:ﬁf——‘—

clnt:—;ke m/amfold

ES |AC valve-FICD
solenoid valve

_ [ -
1AC valve-Air

regulator AECS21

W mqu,,/,

%

"y,
LoJ

W

IACV-FICD Solenoid Valve (Cont’d)

COMPONENT DESCRIPTION

When the air conditioner is on, the IAC valve-FICD sofenmd

valve supplies additional air to adjust to the increased load.

DIAGNOSTIC PROCEDURE

INSPECTICN START

@

\\\\\\\| 1 r;rm/,

~

h 4

AIC
%1000 rfmin

MEFGE34E

2]
Power steering

CHECK OVERALL FUNCTION.

OK

A 4

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

2. Check idle speed.
M/T: 70050 rpm
AIT: 70050 rpm {in “N” position)
If NG, adjust idle speed.

3. Turn air conditioner switch and
blower fan switch “ON”.

4. Recheck idle speed.
M/T: 800 rpm or more
A/T: 800 rpm or more (in “N” posi-

tion)

NG

h 4

INSPECTION END

Check if air conditioner compressor
functions normally.

NG

OK

B I

h 4

Refer to “TROUBLE
DIAGNOSES” in HA sec-
tion.

1||—-—4

AEC522

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect IACV-FICD solenoid valve
harness connector.

3. Check voltage between terminal
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

h 4

| OK

EC-227

Check the following.
¢ Harness conneciors
, @1D

) fiir% connector-6

# Harness continuity
between IACV-FICD
solenoid valve harness
connector and afr con-
ditioner relay

If NG, repair harness or

connectors.

Ar

FA

BR

ST

RS

BT
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont’d)

Eﬁ DISCONNELT @
T5. |
_ :
&P
CHECK GROUND CIRCUIT, NG [ Repair hamess or con-
Lo o 1. Turn ignition switch “OFF". " nectors.

2. Check hamess continuity between
terminal @ and body ground.
Continuity should exist.

AEC523 OK
b4
CHECK COMPONENT NG | Replace IACV-FICD sole-
(IACV-FICD solenoid valve). "1 noid valve.
Refer to “Component Inspection”,
EC-229.
OK

L 4
D_isconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.
A J

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

Y

INSPECTION END
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’d)

COMPONENT INSPECTION

faa .
’_s', IACV-FICD solenoid valve
‘ Disconnect IACV-FICD solenoid valve harness connector. G
- ® Check for clicking sound when applying 12V direct current
to terminals. WA,
()
) EM
AECS570
LG

® Check plunger for seizing or sticking.

Washer ® Check for broken spring. H

FE

é i Spring oL
Plunger

SEF097K

T

BR
ST
RS

BT
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Rear Window Defogger Signal

EC-DEF/S -01

IGNITION SWITGH
ON or START BATTERY
| ]
o - Refer to "EL-POWER".
10A 20A 20A s : Dstectable line for DTC
E — : Non-delectable line for DTC
| |
G/R LG (W)

AEAR WINDOW
DEFOGGER
RELAY

— LA BR @ == TO EL-DEF
i
= uR F2l}em
. @&
LR -[E]- LR
omB uUR
[2] TIME [55] ECM (ECCS
DE?gggER CONTROL RIDEF CONTROL
QUTPUT MODULE MODULE)
Refer to last page (Foldout page).
(ve), (8D
AE [ 3]
5] @» @ [T5
121 BA 2 } B 5

w
&)
A

102] 10} foafiosios [2]3] [4] pofoifoz[es)  [aslas] léofar) [safsafss) (s
[5]6]7]8]9] O 24]25[26]27[28] [35Taa] 144451ae]s7]58[s0]60] [g1]
70

6
107]108f109] fr10111f112 MBED BBl fofes] Teealsafeslodes
113 114'115 116117118 16117[18 34135 ]36[37 [66]67]68]6q]
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Front passenger
center console

Front passenger side

AEC531
DISCONNECT
A€ C
[ Ecm_[o[comnecTon]
55
@ -
S;F574P

Rear Window Defogger Signal (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK OVERALL FUNCTION.

1. Turn ignition switch “OFF”,

2. Disconnect ECM harness connector.

3. Turn ignition switch “ON".

4. Check voltage between ECM terminal
@9 and ground with CONSULT or
tester.

Voltage:
Rear window defogger “ON”
Battery poshive voltage
Rear window defogger “OFF”
ov

NG

oK

A 4

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

h 4

Trouble is not fixed.

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

h 4

INSPECTION END

EC-231

_| Check the following.
| ® Hamess connectors

@0,

® Harness connectors
@e,

® Harnhess continuity
between ECM and rear
window defogger relay

® Harhess continuity
between time control
module and rear win-
dow defogger relay
(Refer to “REAR WIN-
DOW DEFOGGER” in
EL section.)

If NG, repalr harness or

connectors.

FE

ST

B

BT
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

IGNITION SWITCH EC-MIL-01
ON or START BATTERY
I Ratar to “EL-POWER". ¥ Refer to “EL-POWER".
104 10A
[25]
e;a R
. mmw : Detectabls tine for DTC
e : Non-detectable line for DTC
I : AT modeis
BR @:Mf‘l"modals
=]l
COMBINATION
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@(MALFUNCTIDN
=1 INDICATOR LAMP)
L34 D Qa0 BR
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71
DATA LINK
CONNECTOR
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;
L7 2] Log 2] M
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FOR GST
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OR B B
OR _— YB YR Y |
7 - -
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Y (48
l l l 20
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATCR @l

Fuel pressure at idling
kPa (kg/cm?, psi)

. Approximately MA
Vacuum hose is connected 235 (2.4, 34)
Vacuum hose is discon- Approximately
nected 294 (3.0, 43) ' EM

Inspection and Adjustment

LG
— —_ EGR TEMPERATURE SENSOR
No-loag*2 Resistance
° o 76.8-93.8
(in “N" position} 700+50 [at 100°C (212°F)] kO
Air conditioner: ON
{in “N"* position) 800 or more -
Ignition timing 20°+2° BTDC FUEL PUMP
Thronle position sensor idle posi- 0.35 - 0.65 Resistance Q 02-50
tion A BL

*1. Feedback controlled and needs no adjustments
*2: Under the following conditions:

® Air conditioner switch: OFF IACV-AAC VALVE MT

# Electric load: OFF (Lights, heater, fan & rear detogger)

Resistance 0 Approximately 10.0
AT
IGNITION COIL
Primary voltage v Battery voltage (11 - 14) INJECTOR EA
Primary resistance : Resistance () 10 - 14
[at 20°C (68°F)] Q Approximately 1.0
Secondary resistance :
[at 20°C (68°F)] kQ Approximately 10.0
RESISTOR |
Resistance ke Approximately 2.2 BR
MASS AIR FLOW SENSOR
Supply voltage v Battery voltage (11 - 14) 8T
THROTTLE POSITION SENSOR
Output voltage v 1.0-17
i - Accelerator pedal conditions Resistance
Mass air flow gm/sec 15- 4.5 atidie . RS
5.5 - 13.0 at 2,500 rpm Completely released Approximately 1 k{2
*: Engine is warmed up sufficiently and idling under no-load. Partially released 1-10k0
Completely depressed Approximately 10 kf} 8T
ENGINE COOLANT TEMPERATURE
SENSOR A
Temperature °C (°F) Resistance k()
20 (68) 21-29 EL
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260 B

EC-233 381



SERVICE DATA AND SPECIFICATIONS (SDS)
inspection and Adjustment (Cont'd)

CALCULATED LOAD VALUE REAR HEATED OXYGEN SENSOR
Calculated load value % HEATER
At idle 10.0 - 25.0 Resistance [at 25°C (77°F)] O 52-82
At 2,500 rpm 11.0-255 )
CRANKSHAFT POSITION SENSOR (OBD)
INTAKE AIR TEMPERATURE SENSOR Resistance [at 25°C (77°F)] Q 432 - 528
Temperature °C (°F) Resistance k( o
20 (68) 2.1:2.9
50 (122) - 0.68 - 1.00
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