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PRECAUTIONS AND PREPARATION

Special Service Tools
The actual shapes of Kent-Moore tools may differ from those of special service tools illustrated here.

Tool number
(Kent-Moore Ng.)
Tool name

Description

Engine
application

SR

GA

EG11140000
(J36777-6)

Ignition coil adapter
harness

NT338

Measuring engine speed

{(J36471-A}
Front heated oxygen sensor
wrench

NT379

Loosening or tightening
front heated oxygen sensor

(J36470)
Rear heated oxygen sensor
wrench

NT379

Loosening or tightening
rear heated oxygen sensor

Supplemental Restraint System (SRS) “AlIR

BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or
severity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint 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.
¢ Improper maintenance, including incorrect removal and installation of the SRS, can lead to
personal injury caused by unintentional activation of the system.
+ Do not use electrical test equipment on any circuit related to the SRS unless instructed to in
this Service Manual. SRS wiring harnesses are covered with yellow insulation either just
before the harness connectors or for the complete harness, for easy identification.

EC-2
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PRECAUTIONS AND PREPARATION

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 a malfunction causing emission deterioration.

CAUTION:

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.

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-3
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PRECAUTIONS AND PREPARATION

BATTERY

® Always use a 12 volt battery as

power source.

® Do not attempt to disconnact

battery cables while engire is
running.

ECCS PARTS HANDLING

Handle mass air fltow sensor carefully to
avoid damage.

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

Co not disassemble IAG valve-AAC valve.
Even a slight leak in the air intake system
can cause sencus problems.

Do not 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.

® |f a battery terminal is disconnected, the
memory will return fo the ECM value. The
ECM will now start to self-control at ils
initial value. Enging 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.

® |mmediately after starting, do not rev
up engine unnecessarily.

® Do not rev up engine just prior to
shutdown.

EC-4

WIRELESS EQUIPMENT
® When installing C.B. ham radio or a
mobile phone, be sure to cbserve
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 electronic control
units.
2)  Keep the antenna feeder line more
the 20 cm {8 in) away from the
harness of electrenic controis.
Do not let them run paraliel for a
long distance.
3) Adjust the antenna and feeder line
so that the standing-wave ratio can
be kept smaller.
Be sure 1o ground the radio to
vehicle body.

FUEL PUMP

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

@ Tighten fuel hose clamps to the specified
torgue.

ECM HARNESS HANDLING

® Securely connect ECM harness
cannectors.
A poor connection ¢an cause an
extramely high (surge) voltage to develog
in coil and condenser, thus resulting in
damage to [Cs.

® Keep ECM harness at least 10 cm (4 in}

" away from adjacent hamesses, to prevent
an ECM systern 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.

¥

AEC802
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PRECAUTIONS AND PREPARATION

SEF289H

AECSH12

Bend

Break
SEF291H

—a S

“Perform ECM in-
put/output signa1)
inspection before,
replacement.

MEFO40D

SEF051P

Precautions

Before connecting or disconnecting the ECM harness
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 the gap between orange indicators
disappears.

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 Terminals and Refer-
ence Value inspection and make sure ECM functions
properly. Refer to EC-84 for SR engine model and
EC-310 for GA engine model.

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-5
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PRECAUTIONS AND PREPARATION

Harness ceonnector
for solencid valve

Solenoid valve

Sz
® OK

Circuit tester br

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
and damage the ECM power transistor.

EC-6
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

iy
— EGR valve & EVAP canister
IAC-AAG val purge controi solenoid valve
) vaive — EGR temperature sensor EH
|——Throttle position sensor
IACV-air regulator - — EGR valve
LG

r— EGRC-BPT valve

IACV-FICD sclenoid valve —

Power steering
oil pressure switch

’-—Fuel filter
~ EVAP canister

’,ﬂ %
R, —-. ‘Q |L
I 2] il
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ST
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Ry
- — -
Engine coolant - Intake air temperature sensor —
temperature sensor — L Mass air flow sensor =1
Injectors — . ) _
J — tgnition coil, power transistor
Front heated oxygen sensor camshaft position sensor -
built into distributor &,
Knock sensor — — Crankshaft position sensar (OBD)
— Pressure regulator EL

SEF215R
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Pressure
regulator

N - - J

-‘ % IACV-FICD soleroid valve

. . . AJ.“ \\"\\\“—‘_-_"——__—J

e 2 iy -
b -S4 S

JACV-air regulator 4. » Iy
Engine coolant =5

=X/ temperature sensor v\
\ L~y 7 : \\"

tnjector (No. 2 cylinder)

Ignition coil, power transistor,
camshaft position sensor
built inte distribuior

- ! '\}.\_’ /,‘l‘ ; ,:l
\ L', EGRC-BPT valve y '/
i )/7 .’/ f‘,:f

/ o
Crankshaft position
oA sensor {OBD)

( ! TE L > )

of ) ~

SE 12" )

/\-\1‘, 7 el R \
o EGR vaive & EVAP canister purge

-g_\-. g P p __,,
. ) \ I—comroi solenoid valve S, .

>

Y Vehicle frlont

s - ’
’y \

|

Knock sensor |

TS| N
\]/ }%l !‘tlter brack—et—é\?%@ !'

{ !

=~/

SEF047PB
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Left side view

View A Rear seat
access

Fuel pump
harness connector
W

\.\\\\\\\\\\\\\\\\\\\\\\\\\\\b\ ‘\ ‘
\\\\\\\\\\\\\\\\\\\\\\\\\\ A=

ECM harness
connector

View A

AN
"
IS

Diagnostic test
r mode selector ECM

oI

\

AECB03

Intake air temperature sensor

Battery

PTG 3
, &
/ iR
T | /
Mass air flow sensor _ Rear heated oxygen sensor

SEF048P

EC-11

[
\JI [igl)

e

P

CL

MT
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Terminal for camshaft position
sensor and power transistor

Camshaft position sensor, power transistor
;, and ignition coil (built into distributor)

Power transistor ///
// A

Camshaft

position e
/ sensor 7(/ \\\
M

etal tip of ignition coil tower

Terminal of secondary coil circuit) . o )
( v Terminal for ignition coil

NOTE: Power transistor, camshaft position sensor,
and ignition coil have to be replaced as a
distributor assembly.

SEFB53NA

AECE75

EC-12
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

O\Nr\\< AW et <
(7 \ 7"“ -
/
Pressure

g G \\\ R

EGRC-BPT valve
Three-way connector

Vacuum gallery

(1) Pressure regulator to intake
manifold coltector

(@) Throttle body to vacuum gallery

(3 Three-way connector to vacuum
gallery

(4) EGRC-BPT valve to three-way
connector-

(8) EGRC-BPT valve to EGRC-BPT
valve tube

Refer to “System Diagram” in ENGINE AND EMISSION CONTROL OVERALL SYSTEM for vacuum

control system.

Vacuurn gallery

EGR valve & EVAP
canister purge control
solenoid valve

EVAP canister

View B

EGRC-BPT valve

EGR valve & EVAP
canister purge control
sclenoid valve

(6) Three-way conneclor to canister
{vacuum line}

(@) EGR valve & EVAP canister
purge control solencid valve to
vacuum gallery (for throttle
body}

EGR valve & EVAP canister
purge control solencid valve to
vacuurn gallery (for three-way
connector}

EC-13

w'— EGR vaive
EGRC-BPT

valve tube

Vacuum gallery

SEF218R
Three-way connector

@ EGR valve & EVAP canister
purge control solencid valve to
air duct

EGRC-BPT valve to EGR valve

(1) EVAP canister {purge line} to
intake manifold collector

04
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor

Y

WMass air flow sensor

Engine coolant temperature senser

h 4

h 4

Front heated oxygen sensor

p 4

Ignition switch

Throttle position sensor

Y

4

Neutral position/Inhibitor switch

Air conditicner switch

Y

Knock sensor

Y

EGR temperature sensor

Battery voltage

Y

¥

Power steering oil pressure switch

4

Vehicle speed sensor

1

Crankshaft position sensor (OBD)

Y

Y

"3

Rear heated oxygen sensor

A4

“1

Intake air temperature sensor

2

AT control unit

hd

Y

ECM
(ECCS
control
madule)

Fuel injecticn & mixture ratio
control

A4

Injectors

Distributor ignition system

hd

Power transistor

tdle air contrel system

IACV-air regulator control

¥

IACY-AAC valve and
IACV-FICD solenoid valve

Fuel pump control

Y

IACV-air regulator

Front heated oxygen sensor
monitor & on-board diagnostic
system

Fuel pump relay

EGR valve & EVAP canister
purge control

h 4

Y

Malfunction indicator lamp
(On the instrument panel)

Front heated oxygen sensor
heater control

EGR valve & EVAP canister
purge control solenoid valve

Cooling fan control

Y

Heated oxygen sensor heater

Air conditioning cut control

Cooling fan relay

Y

Air conditicher 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.
*3: Under normal conditions, this sensor is not for engine control operation.

EC-14
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[SR]

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

&l
Camshaft position sensor Engine speed and piston position

(i
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine cooiant temperaiure

Front heated oxygen sensor Bensity of oxygen in exhaust gas

Y

Thratile position sensor Throttle position

Throttle valve idle position

it ECM g
Neutral position/Inhibitor switch Gear position » (ECCS -
control > |nject0r -
Vehicle speed sensor Vehicie speed | module) “
Ignition switch Start signal o HIT
Air conditioner switch Air conditioner operation Al
Knock sensor Engine knocking conditions [P
Baltery Battery voltage R
Rear heated oxygen sensor* Density of axygen in exhaust gas - BR
* Under normal conditions, this sensor is not for engine control operation. a7
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION ‘
SYSTEM INCREASE/DECREASE COMPENSATION g5
The amount of fuel injected from the fuel injector In addition, the amount of fuel injected is compen-
is determined by the ECM. The ECM controls the sated to improve engine performance under vari-
length of time the valve remains open (injection ous operating conditions as listed below. BT
pulse duration). The amount of fuel injected is a (Fuel increase)
program value in the ECM memory. The program e During warm-up
value is preset by engine operating conditions. When starting the engine R

These conditions are determined by input signals
(for engine speed and intake air) from both the Hot-engine operation .
camshaft position sensor and the mass air flow When selector lever is changed from “N” to EL
sensor. “D” (A/T models only)
¢ High-load operation
{Fuel decrease)
¢ During deceleration

During acceleration
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[SR ]

CLOSED LOOP

CONTROL ECM
(ECCS
control  Injection pulse

Feedback s:’gnal module)

Front
heated
oxygen

sensor

\. Fuel injection
Combustion @

MEF025DA

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

MIXTURE RATIO FEEDBACK CONTROL (CLOSED
LOOP 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 heated oxygen sensor in the exhaust
manifold to monitor if the engine operation is rich or lean. The
ECM adjusts the injection pulse width according to the sensor
voltage signal. For more information about the front heated oxy-
gen sensor, refer to EC-117. This maintains the mixture ratio
within the range of stoichiometric (ideal air-fuel mixiure).

This stage is referred to as the closed loop control condition.
Rear heated oxygen sensor is located downstream of the three
way catalyst. Even if the switching characteristics of the front
heated oxygen sensor shift, the air-fuel ratio is controlled to
stoichiometric by the signal from the rear heated oxygen sensor.

OPEN LOOP CONTROL

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

e Deceleration and acceleration

High-toad, high-speed operation

Engine idling

Malfunction of front heated oxygen sensor or its circuit
Insufficient activation of front heated 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 heated oxygen sensor. This
feedback signa! is then sent to the ECM. The ECM controls the
basic mixture ratioc as close to the theoretical mixture ratio as
possible. However, the basic mixture ratio is not necessarily con-
trolled as originally designed. Both manufacturing differences
(i.e., mass air flow sensor hot wire) and characteristic changes
during operation {i.e., injector clogging) directly affect mixture ratio.
Accordingly, the difference between the basic and theoretical
mixture ratios is monitored in this system. This is then 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 heated oxygen sensor indicates whether the mix-
ture 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-16
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[ SR

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

|_7/ Injection pulse FUEL INJECTION TIMING
No. 1 cylinder — Two types of systems are used.
No. 2 cylinder M Sequential multiport fuel injection system
Fuel is injected into each cylinder during each engine cycle
No. 3 oylinder 1 according to the firing order. This system is used when the
engine is running.
No. 4 cylinder H

e 1 engine cycle ——|
Sequential multiport fuel injection system

MEF522D
No. 1 c:y'!inc!er-rL n N
No. 2 cylinder N I I
No. 3 cylinder i) I n
engine cycle.
No. 4 cylinder i) L i) g y
}— 1 engine cycle —4

Simultaneous multiport fuel injection system

FUEL SHUT-OFF

MEF523D)

Distributor Ignition {Dl) System

INPUT/OUTPUT SIGNAL LINE

— Engine speed and piston position
Camshaft position sensor

h 4

- Amount of intake air
Mass air flow sensor

A4

Engine ¢oolant temperature

Engine coolant temperature sensor

. Throttle position
Throttle position sensor

A4

A 4

Throttle valve idle position

- Vehicle speed
Vehicle speed sensor

Stant signal

Ignition switch

Engine knocking
Knock sensor

h 4

Y

. o ) Gear position
Neutral position/Inhibitor switch

Battery voltage

Battery

EC-17

¥

ECM
(ECCS
control
moduie)

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 simuitaneously transmitted from the ECM.

The four injectors will then receive the signals two times for each

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

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

Power tran-

sistor
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[SR |

Tp
{msec)

1.75

A
=
£ 1.50
z
2 125
2
o
c 1.00
8
2075
E
=N
800 1,000 1,400 1,800 2,200
Engine speed (rpm) SEF742M

INPUT/OUTPUT SIGNAL LINE

Air conditioner “ON” signal

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

The ignition timing is controlled by the ECM to maintain the bast
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 receives information such as the injection pulse width
and camshaft position sensor signal. Computing this
information, ignition signals are transmitted to the power tran-
sistor.

e.q., 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
e 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 enging 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

¥

Air conditioner switch

Neutral position

Neutral position/Inhibitor switch

Throttle valve opening angle

¥

Throttle positicn sensor ECM
(ECCS Air
, control > conditioner
— Engine speed madule) relay
Camshaft position sensor »-

Engine coolant temperature

Engine coolant temperature sensor

Start signal

hd

Y

Ignition switch

SYSTEM DESCRIPTION

This system improves acceleration when the air conditioner is used.

When the accelerator pedal is fully depressed, the air conditioner is turned off for a few seconds.
When engine coolant temperature becomes excessively high, the air conditioner is turned off. This con-
tinues until the coolant temperature returns to normal.

EC-18
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[SR]

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

INPUT/OUTPUT SIGNAL LINE @l

Vehicle speed

Vehicle speed sensor Bl

Y

Neutral position/Inhibitor switch Neutral position .

oM El
» ECCS
Throttle position sensor Throttle position » i:cmtrol Injectors
module) LS

) Engine coolant temperature
Engine coolant temperature sensor 9 P

Y

Camshaft position sensor Engine speed o

if the engine speed is above 3,950 rpm with no load (for FE
example, in neutral and engine speed over 3,850 rpm) fuel will

be cut off after some time. The exact time when the fuel is cut

off varies based on engine speed. GL
Fuel cut will operate until the engine speed reaches 1,150 rpm,
then fuel cut is cancelled.

NOTE: W
This function is different than deceleration control listed

under “Multiport Fuel Injection (MFI) System” on EC-15. 55

F I
Fos
Bt

RA

EC-19 B



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[ SR ]

NOTES
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EVAPORATIVE EMISSION SYSTEM

Description

- @l
EGR valve & EVAP

Intake manifcld
canister purge
Throttle body

control solenoid il
Purgs Iine\

valve

T

1 .
\ Vacuum H

Main purge orifice

2

Fuet check valve

EVAP vapor vent line
-

Purge control valve =
urge co R

/—EVAP canister ’
Constant purge orifice o ¢ Air
. g ' S
Fuel filler cap with nm-'mgm @ : Fuel vapor -gL

E pressure relief valve ;n =
and vaguum religf valve a - SEF219R

Fuel tank

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- gy
coals in the EVAP canister. :

The fuel vapor from sealed fuel tank is led into the EVAP can-
ister when the engine is off. The fuel vapor is then stored in the Ei
EVAP canister. The EVAP canister retains the fuel vapor until

the EVAF canister is purged by air.

When the engine is running, the air is drawn through the bottom &3
of the EVAP canister. The fuel vapor will then be led to the intake
manifold.

When the engine runs at idle, the purge control valve is closed. ER
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, &7
the purge control valve opens. The vapor is sucked through both
main purge and constant purge orifices.

5T
Inspection -
EVAP CANISTER -

Check EVAP canister as follows:

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

2. Apply vacuum to port @. [Approximately —13.3 to —-20.0 [0
kPa (-100 to ~150 mmHg, -3.94 to —-5.91 inHg)]

3. Cover port (O by hand.

4. Blow air in port © and check that it flows freely out of port

5
S

SEF312N
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EVAPORATIVE EMISSION SYSTEM

Fuel tank side

A A
« Fuel vapor

SEC309AC

Fuel fank side

SEF427N

Inspection (Cont’d)
FUEL CHECK VALVE

Check valve operation

1.

Blow air through connector on fuel tank side.

A considerable resistance should be felt and a portion of air
flow shouid be directed toward the EVAP canister side.
Blow air through connector on EVAP canister side.

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

FUEL TANK VACUUM RELIEF VALVE

Wipe clean valve housing.

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

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

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

Use only a genuine filler cap as a replacement.

EC-22
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POSITIVE CRANKCASE VENTILATION

Description

This system returns blow-by gas to the intake
manifold collector.

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 manifold collector under
all conditions.

PCV valve.—

Fresh air
Blow-by gas

¢4l

Blow-by gas during
hign-load operation

. Qif separatoy

PCV valve operation

Engine nat running

or backfiring Cruising
S En=
ldling or Acceleration or

decelerating | high load

AEC923

AECOT

Inspection

PCV (Positive Crankcase Ventilation)

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

VENTILATION HOSE

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

EC-23
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BASIC SERVICE PROCEDURE

L/
AT
= Data link connector
for GONSULT

AECE78B

W FUEL PRES RELEASES [

FUEL PUMP WILL STOP BY
TOUCHING START DURING
iDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

m

( START ]

SEF823K

AECSE80

o SEF574N

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.
/3. Start engine.
4. After engine stalls, crank it two or three times to
release all fuel pressure.
5.  Turn ignition switch “OFF”.

Remove fuse for fuel pump.

Start engine.

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

Turn ignition switch off and reconnect fuel pump
fuse.

',
> L

Fuel Pressure Check

¢ When reconnecting fuel line, always use new clamps.
e 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 fiter and fuel iube
(engine side).
Install pressure gauge between fuel filter and fuel tube.
Start engine and check for fuel leakage.
Read the indication of fuel pressure gauge.
At idling:
With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
With vacuum hose disconnected

Approximately 294 kPa (3.0 kg/cm?, 43 psi)
If results are unsatisfactory, perform Fuel Pressure Regula-
tor Check.

N —

oW

EC-24
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BASIC SERVICE PROCEDURE

Fuel pressure

Injector
Insulator

o ‘
o, Jl {)_1’}

L Q-ring @
SEF615N

HEN,
Ingulator ! I

’ ! Locate plate

‘ on this side.
O-ring . {

Fuel tube |5

assembly ; -

E/ Insulator
1

SEF616N

(21 - 2.7 kg-m, 15 - 20 ft-Ib)

et e = 11V S B
Tighten in numerical order. ._ °
9 al order. . *  gERsgaN

Fuel Pressure Regulator Check

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

Plug intake manifold with a rubber cap.

Connect variabie 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.

o

Injector Removal and Installation

Release fuel pressure to zero.

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

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

Remove injectors with fuel tube assembly.

oL M=

¢ Push injector tail piece.
¢ Do not pull on the connector.

~

install injectors.
Clean exterior of injector tail piece.
e Use new O-rings.

8. Install injectors with fuel tube assembly to intake manifold.
9. install fuel hoses to fuel tube assembly.

Lubricate fuel hoses with a smear of silicone oil.
10. Reinstall any parts removed in reverse order of removal.

CAUTION:
After properly connecting fuel hose to injector and fuel
tube assembly, check connection for fuel leakage.

EC-25

ST

T
@)

[Lel2)]
,_CI

[[BR

253



BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment

PREPARATION

(8)

Make sure that the following parts are in
good order.

Battery

lgnition system

Engine oil and coolant levels
Fuses

ECM harness connector

Vacuum hoses

Air intake system

(Oil filler cap, oil level gauge, etc.)
Fuel pressure

Engine compression

{(10) EGR valve operation
(11) Throttle valve

On models equipped with air conditioner,
checks should be carried 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.

When measuring “CO’’ percentage, insert
probe more than 40 cm (15.7 in} into tail
pipe.

Turn off headlamps, heater blower, rear
defogger.

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

h 4

- stopped.
Overall inspection sequence
INSPECTION
v
Perform diagnostic test mode |l NG__ Repair or replace.
(Self-diagnostic results). "
OK
h 4
Check & adjust ignition timing.
h
Check & adjust idle speed. |
\ 4
Check front heated oxygen sensor NGL Check front heated oxygen sen- NGL Repair or replace harness.
function. "] sor hamess. " o
OK OK
h 4
Check CO%. OK_ Replace front heated oxygen sen-
NG sor.
. v v
Check emission control paris and JNG Check front heated oxygen sensor OK
repair or replace if necessary. N function. "

INSPECTION END

EC-26
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BASIC SERVICE PROCEDURE
idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
START
l @l
Visually check the following:
® Ajr cleaner clogging i

® Hosas and duct for leaks

® EGR valve operation

® Efectrical connectors -
® (Gasket (intake manifold, cylinder head, exhaust system) Ei
® Throttie valve and throttle position sensor operation

AECH92
LG
B] !
AN I / Start engine and warm it up until engine coolant temperature indicator points to
~ -~ the middle of gauge.
Ensure engine speed stays below 1,000 mpm.
—[MNCHECK — l E
P - FE
/ I \ Open engine hood and run engine at about 2,000 rpm for about 2 minutes
under no-load. _
Malfunction indicator ‘\:L
lamp
SEFO51PA B
— Y [t
E Perform the Diagnostic Test Mode Nl (Self-diagnostic resulis).
OK LNG )
Z &Y
6 a Repair or replace components as necessary.
E
75 P&
g \ 4 y
g g Run engine at about 2,000 rpm for about 2 minutes under no-load. o
4 Rev engine two or three times under no-foad, then run engine at idle speed for &
about 1 minute.
SEF248F
D] B IGN TIMING ADJ B[] D] i
IGNITICN TIMING FEEDBACK E 1. Select “IGNITION TIMING ADJ” in WORK SUPPORT mode. ST
CONTROL WILL BE HELD BY 2. Touch “START". =
TOUCHING START. OR
AFTER DOING S0, ADJUST ..|¢'|:='P. 1. Turn off engine and disconnect throttle position sensor harness con-
IGNITION TIMING WITH A B neclor. 85
TIMING LIGHT BY TURNING 2. Start engine.
THE CAMSHAFT POSITICN
SENSOR. BT
[ START l . ; .
Rev engine {2,000 - 3,000 rpm) 2 or 3 times under no-load, then run engine at
SEFSM6N] | idle speed. .
- IS
4 I\ntabze manifold collector) q l
4 Ry 2ot
- )
& S ¢ Bl (Go to next pagae.) E:

Throttle position
sensor harness

SEF052P)
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BASIC SERVICE PROCEDURE
Idle Speed/lgnition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
.
Check ignition timing with a timing light.
M/T: 15°+2° BTDC
AIT: 15°22° BTDEC (in “N” position)
OK NG
Adjust ignition timing to the specified value by turning
AECB04 distributor after loosening bolts which secure distributor.
N M/T: 15°x2° BTDC

B IGN TIMING ADJ B[] A/T: 15°22° BTDC (in “N” position)

IGNITION TIMING FEEDBACK

CONTROL WILL BE HELD BY

TOUCHING START. v

AFTER DOING 5O, ADJUST 1. Select “IGN TIMING ADJ” in “WORK SUP-

IGNITION TIMING WITH A PORT” mode.

TIMING LIGHT BY TURNING 5 Touch “START".

THE CAMSHAFT POSITION OR

SENSOR. <A 1. Stop engine and disconnect throttle position

‘J’g’,‘ sensor harness connector.
r START J 2. Start engine.
sers4sN| [ v

fTr':tal;e manifold colle:;tor/ 3 Check idle speed.

s '{c""'o‘,‘ Read idle speed in “IGN TIMING ADJ" in

n 5 “WORK SUFPPORT” mode.
= OR

Throttle position

6 = i
.ﬁ. Check idle speed.
sensor harne?s

< WT: 75050 rpm
A/T: 750150 rpm (in “N” position}

£ OK ¢NG v

/_L\(\ Rev engine (2,000 - 3,000 rpm) 2 or 3 times under
iy no-load, then run engine at idle speed.
/ SEF052P
o
WIGN TIMING ADJ B D Adjust idle speed hy turning idle speed adjusting screw.
— =~ CONDITION SETTING == — M/T: 75050 rpm
AST: 75050 rpm (in “N” position)
16N/T Feepeack HOLD
=== MONITOR == =
CMPS«RPM (REF)  762rpm h 4
IGN TIMING 16BTDC =™\ Touch “BACK™.
CLOSED TH/PCS ON
OR
SEF548N 1. Turn off engine and connect throttle position

sensor harness connector.

% 2. Start engine.
Idle speed
- adjusting screw JL

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

v

—_—

(Go to next page.)
e

SEF053P
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

Ip l &l

sk | <o | 21 4 @ Check idle speed.
A
LIGHT | LiGHT ENTER Read idle speed in “DATA MONITOR”
wooe | ot |v35] 1] mode with CONSULT.
OR
<= Check idle spead. E
(B) :
=
SEFS13J] | M/T: 800450 rpm )
AST: 800£50 rpm (in “N’’ position) a5
# MONITOR  NO FAIL [ ]
OK y NG
CMPS-RPM (REF]  812rpm Check IACV-AAC vaive and replace if neces-
sary.
L FE
Check IACV-AAC valve hamess and repair i
necessary.
] aL
l RECORD J Check ECM function* by substituting another
SEF550N known good ECM.
T
w MONITOR Y¢ NO FAIL D * ECM may be the
» cause of a n
ggposz'hﬂﬂﬂ.‘rﬁp(lHEF) %?80Hrpm problem, but this is aT
O] v rarely the case.
D 1. See “FR 02 MNTR" in “DATA B
' MONITOR” made. i

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

3. Maintain engine at 2,000 rpm under R
no-load {engine is warmed up suffi- [,
ciently). Check that the monitor

i RECORD | fluctuates between “LEAN" and
SEFD54P “RICH” more than 5 times during -
10 seconds. - BR
1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH
—LEAN — RICH NG
OR ———D 8T
<™ 1. Set “Front heated oxygen sensor {Go to next page.)
UED " monitor” in the Diagnostic Test

Mode I1.
(See page EC-73.)

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

3. Maintain engine at 2,000 rpm under
no-load. Check that the malfunction BT
indicator lamp goes on and off
maore than 5 times during 10 sec-

20
@]

SEF987K onds.
¢OK ol
END
R | / _ =
= CHECK — [y
- ~
/1 N\
SEFD51P
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BASIC SERVICE PROCEDURE

Frent heated oxygen sensor
harness connector

CISCONNELT

D A )

MEFO31DA

ECM__ [0 CONNEGTOR]| %

y

DISCONNELT

€
&

SEF056P

B ACTIVETEST D
COOLANT TEMP 20°C

===MONTOR===

CMPS-RPM (REF)
INJ PULSE
IGN TIMING

AECHH1

UiSCURNEC] Engine coolant

temperature sensor

harness connector

[T

(&

2.5 kQ resistor

AECB82

AECE92

Idie Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

PHQ l

Check front heated oxygen sensor harness:

1. Tumn off engine and disconnect battery ground
cable.

2. Disconnect ECM harness connector from ECM.

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

4. Check for continuity between terminal of ECM
harness connactor and body ground.

Continuity exists ...t OK
Continuity does Not eXist..... e, NG
OK LNC-}
h
()

Repair or replace harness.

(Go to EC-28))

¥

Connect ECM harness connector to ECM.

RS v

1. Connect battery ground cable.
2. Select “"ENG COOLANT TEMP” in “ACTIVE
TEST” mode.
3. Set "COOLANT TEMP” to 20°C (68°F) by
touching “Qu” and “Qd” and “UP”, "DOWN".
OR

.‘ﬁf. 1. Disconnect engine coolant temperature sen-

15 sor hamess connector.

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

3. Connect battery ground cable.

¥

Start engine and warm it up until engine coolant tem-
perature indicator points to middle of gauge.

{Be sure to start engine after setting “COOLANT
TEMP" or installing a 2.5 k() resistor.)

)
®

{Go to next page.)

EC-30
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
l
Rev engine two or three times under no-load, then run engine
at idle speed.
Check “CO"%.
SEF2A8F Idle CO: Less than 10% and engine runs smoothly.
After checking CO%,
1. Touch “BACK”.
@ oR
‘ﬁ‘ 1. Disconnect the resistor from terminals of engine
mack | < | o ‘G @ coolant temperature sensor harness connector,
2. Connect engine coolant temperature sensor haress
mope | LeHT e | ¢ l ENTER connector to engine coolant femperature sensor.
NG oK
v
Replace front heated oxygen sensor.
SEF913J
Wl X
W MONITOR T NO FAIL I:I W] . y
CMPS'RPM (REF)  2000rpm 1. See “FR 02 MNTR” in “Data monitor
FR 02 MNTR RICH mode.

2. Maintain engine at 2,000 rpm under
no-load (engine is warmed up suffi-
ciently.). Check that the monitor fluctu-
ates between “LEAN” and "RICH"
more than 5 times during 10 seconds.
1 cycle: RICH — LEAN — RICH

: 2 cycles: RICH — LEAN — RICH
l RECORD | “,LEAN - RICH
SEF054P OR
‘iﬁf" 1. Set “Front heated oxygen sensor moni-
A tor" in the Diagnostic Test Mode II.
(Refer to EC-73.)

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

NG lOK
4
®
SEF987K (Go o next page.) (Go to EC-28.)
~ -~
—[1CHECK —
-~ ~
SEFO51P

EC-31
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BASIC SERVICE PROCEDURE

idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
®

!

Connect front heated oxygen sensor harness con-
nector fo front heated oxygen sensor.

b4

Check fuel pressure regulator. Refer to EC-25.

Y

Check mass air flow sensor and its circuit.
Refer to TROUBLE DIAGNOSIS FOR DTC P0100,
EC-93.

4

Check injector and its circuit,

Refer to TROUBLE DIAGNOSIS FOR NON-DE-
TECTABLE ITEMS, EC-214.

Clean or replace if necessary.

h 4

Check engine coolant temperature sensor and its
circuit. Refer to TROUBLE DIAGNOSIS FOR DTC
P0O115, PO125, EC-103, 112.

¥

Check ECM function” by substituting another
known good ECM.

*: ECM may be the cause of a problem, but this

is rarely the case.

(Go to EC-28.)

EC-32
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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). G

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 malfuncticn is detected during the next drive, this second detecticn causes the malfunction

indicater lamp to light up. (2nd trip) Specific on-board diagnostic items will light up or blink the MIL even M
in the 1st trip as below.
MIL L@
ltems 1st trip 2nd trip
Blinking Lighting up | lighting up

Misfire {Possible three way catalyst damage)— DTC: PC300-P0304 (0701-0605) is being detected X

Misfire (Possible three way catalyst damage)— DTC: P0300-P0O304 (0701-0605) has been detected X

Three way catalyst function — DTC: PG420 (0702) X

Closed leop contral — DTC: P0O130 (0307) X TE
Except above X
The “trip” in the “Two Trip Detection Logic” means performing of the “DTC Confirmation Procedure”. -

s

Diagnostic Trouble Code (DTC)
HOW TO READ DTC _

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

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

1. The number of blinks of the malfunction indicator iamp in the Diagnostic Test Mode [l (Self-Diagnos-
tic Results) Examples: 0101, 0201, 1003, 1104, efc. AT
These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, P0750, etc.
These DTCs are prescribed by SAE J2012. b

s Output of the trouble code means that the indicated circuit has a malfunction. However, in case
of the Mode Il and GST they do not indicate whether the malfunction is still occurring or
occurred in the past and returned to normal. ‘
CONSULT can identify them. Therefore, using CONSULT (if available) is recommended.

HOW TO ERASE DTC BR
The diagnostic trouble code can be erased by the following methods.
@ Changing the diagnostic test mode from Diagnostic Test Mode 1l to Mode i by turning the mode

selector on the ECM. (Refer to EC-37.)
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.

e When you erase the DTC, using CONSULT or GST is easier and quicker than switching the [ET
mode selector on the ECM.

HOW TO ERASE DTC

If a DTC is displayed for both ECM and A/T control unit, it needs to be erased for both ECM
and A/T control unit.

If diagnostic trouble code is not for A/T related items (refer to EC-73), skip steps 2 through 4. L
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” (engine stopped) again. )
Turn CONSULT “ON” and touch “A/T”. D7
Touch “SELF-DIAG RESULTS".

Touch “ERASE”. (The DTC in the A/T control unit will be erased.) Touch “BACK” twice.

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS".

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

EC-33 261
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Trouble Code (DTC) (Cont’d)

How to erase DTC (With CONSULT)

I the ignition switch stays “ON" after repair work, be sure to turn ignition switch “OFF" once. Wait at ieast 5 seconds
and then turn it “"ON" {engine stopped) again.

Mm SELECT SYSTEM l ||[rj SELECT DIAG MODE EH B seLF-DiAG ResuLTs W [

ENGINE | [ SELF-DIAG RESULTS | FAILURE DETECTED

[ DATA MONITOR

AT ] SHIFT SOLENOID/V A
b [ |:> | ECU PART NUMBER |:lj>

| L

l
|
|
|
|

| | ERESE [ PRINT |

Turn CONSULT “ON", and touch 3. Touch “SELF-DIAG RESULTS". 4. Touch "ERASE”. (The DTC in the
AT control unit will be erased.}

Touch I Touch
F’ “ BACK” "BACK".

n SELECT SYSTEM

IP_“I SELECT DIAG MODE D| W seLF-oiaG Resuits I [

!
ENGINE I ] | work supPORT ] FAILURE DETECTED  TIME
AT | [SeLF-DIAG RESULTS I SHIFT SOLENOIDV A 0

| |:> [ paTA MONITOR z | r_‘> Po750]

| [ acTivE TEST |

| [FuncTiON TEST ]

| |

| FREEZE FRAME DATA | EFH\SE | PRINT |

Touch "ENGINE". 6. Touch “SELF-DIAG RESULTS”. 7. Touch “ERASE". (The DTC in the
ECM will be erased.)

SEF338QA

Q@ HOW TO ERASE DTC

1 :

2.

3.

If the diagnostic trouble code is not for A/T related items (refer to EC-73), skip step 2.

if the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait for
at least 5 seconds and then turn it “ON” (engine stopped) again.

Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titled “TROUBLE
DIAGNOSIS”, “Self-diagnosis”. (The engine warm-up step can be skipped when performing the
diagnosis only to erase the DTC.)

Select Mode 4 with GST (Generic Scan Tool).

@ HOW TO ERASE DTC

1.

2.

3.

If the diagnostic trouble code is not for A/T related items (refer to EC-73), 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 “TROUBLE
DIAGNOSIS”, “Self-diagnosis”.

Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM.
(See page EC-37))

Freeze Frame Data

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 value, 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

EC-34
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Freeze Frame Data (Cont’d)

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
data can be stored for only one item. Therefore, the ECM has the following priorities to update the data.

Priority Detected items
Misfires — DTC: PG300-P0304 {0701-0605})
Fuel Injection System Function — DTC: PO170 (0706)

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 maifunction for the misfire.

Malfunction Indicator Lamp (MIL)

| / 1. The malfunction indicator lamp will light up when the igni-
~ - tion switch is turned ON without the engine running. This is
a buib check.
—HCHECK — e [f the malfunction indicator lamp does not light up, refer to
- - EL section (“WARNING LAMPS AND CHIME”) or see
/ \ EC-233. S

| 2. When the engine is started, the malfunction indicator lamp
should go off.
If the lamp remains on, the on-board diagnostic system has
detected an engine system malfunction.

SEF0O51P

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

1. BULB CHECK : This function checks the MIL bulb for damage (blown, open circuit,
etc.).
2. MALFUNCTION : This is a usual driving condition. When a malfunction is detected twice
WARNING (two trip detection logic), the MIL will light up to inform the driver that a

malfunction has been detected.

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

e “Misfire (Possible three way catalyst damage)”

e “Three way catalyst function”

e “Closed loop control”

3. SELF-DIAGNOSTIC : This function allows diagnostic trouble codes to be read.
RESULTS

4. FRONT HEATED OXY- : This function allows the fuel mixture condition {lean or rich), monitored
GEN SENSOR MONI- by front heated oxygen sensor, to be read.
TOR

Refer to “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page.

EC-35
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)

. Diagnostic Diagnostic
Condition Test Mode | Test Mode Il
Engine
stopped SELF-DIAGNQSTIC
BULB CHECK
Ignition switch v RESULTS
in “ON” posi- 4
tion Engine
oY ) FRONT HEATED
@@ e MAVbzmﬂéON OXYGEN SENSOR
by & MONITOR

EC-36
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

Turn ignition switch “ON". 7]
(Do not start engine.) &l
A
4
Diagnostic Test Mode | — BULB > [} » Diagnostic Test Mode | =0
¥ CHECK i — MALFUNCTION WARNING =
Start engine.

{Turn diagnostic test mode selector on EB
ECM fulty clockwise)

v
Wait at least 2 seconds.

(Turn diagnostic test mode selector . [F&
fully counterclockwise.}

v R&
DIAGNGSTIC TEST MODE i (L! \ D Diagnostic Test Mode [l
— SELF-DIAGNOSTIC RESULTS ™ WA » _ FRONT HEATED OXYGEN SEN-
Start engine. SOR 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. Be
]
Y 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, [:
v power to ECM will drop after approx. 5 seconds.
The diagnosis will automatically return to Diagnostic
Test Mode I. L,

¢ Turn back diagnostic test mode selector to the fully
counterclockwise position whenever vehicle is in use.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Maifunction indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE I—-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 EL section (“WARNING LAMPS AND CHIME”) or see EC-233.

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION
INDICATOR LAMP

Condition

When the malfunction 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 EC-65.

QOFF No malfunction.

e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode Il {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. 0102 and No. 0403

ON

06 0.3 08 o3
ON ) — \’
OFF i
j b
08 | 03 21 08 09 21
—— Unit: second
i i Di tic troubl de No. 0403
Diagnostic trouble code No. 0102 lagnostic trouble code o SEF298Q)

T
! Example: Diagnostic trouble code No. 1003

08 0.3
1 ‘ [ ——ﬁ—«-—:
. ‘ Mﬂ_ﬂ_ﬂ_ﬂ_ﬂ_._
_"_l-_ ! d T “‘__
08 0.9 03 21
Diagnostic trouble code No. 1003 Unit: second

SEF162PA

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 “1003” 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
“0505” refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE CHART, refer to EC-65.)

HOW TO ERASE DIAGNOSTIC TEST MODE II (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 Mede Il to Diagnostic Test Mode |. (Refer to “HOW TO

SWITCH DIAGNOSTIC TEST MODES” on previous page.)

¢ [f the battery terminal is disconnected, the diagnostic trouble code will be fost from the backup
memeory within 24 hours.

* Be careful not to erase the stored memory before starting trouble diagnoses.

EC-38
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)
DIAGNOSTIC TEST MODE II—FRONT HEATED OXYGEN SENSOR MONITOR
In this mode, the MALFUNCTION INDICATOR LAMP displays the condition of the fuel mixture (lean or

rich) which is monitored by the front heated oxygen sensor. a3
. i | ratio feedback trol
MALFUNCTION INDHCATOR LAMP Fuel mixture condition in the exhaust gas Air fuel ratio et.e. ack con
condition i
CN Lean .
Closed lcop system
OFF Rich
*Remains ON or OFF Any condition Open loop system Elit
*: Maintains conditions just before switching to open loop.
LG

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

Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Make sure that the
MALFUNCTION INDICATOR LAMP comes ON more than 5 times within 10 seconds with engine run-
ning at 2,000 rpom under no-load.

OBD System Operation Chart

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DETECTABLE ITEMS eL

e When a malfunction is detected for the first time, the DTC and the freeze frame data are stored in
the ECM memory. ' N

¢ When the same malfunction is detected in two consecutive trips, the MIL will come on. For details, HT
refer to “Two Trip Detection Logic” on EC-33.

o The MIL wilt go off after the vehicle is driven three 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) three times with no malfunction.

e 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 A
RESULTS” mode of CONSULT will count in response to the number of times the vehicle is driven.

=)

SUMMARY CHART

ltems

o)

DTC, Freeze Frame Data (no display)
80 (pattern B}
80 (pattern B}
40 {pallem A)

MIL (goes off)
3 (pattern C)
3 (pattern C)
3 (pattern B)

Fuel Injection System

e
=l

Misfire

Except the aboves

[G72]

Details about patterns “A”, “B”, and “C” are on EC-41.

[An]
=

R
ﬂ DJ‘:

EC-39 267



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

-

This driving pattern

and B patterns.
This driving pattern

Vehicle NG / NG [ gzecﬂm satisfies B but satisfies G
speed Detection Detection _butnot B.
L -
A I |
c | !
2 | T M
E | NG i
o GNoni_T T
=
Z ' [ “
¥ enor I
H 1
! [ ‘
| [
| | ! .
| H
MIL : H !
lights up. _—_*7____ —— rl
Q MIL L | He- ::
= goes off. lmax‘ ; ; : Ml , ; ! ‘
Vo oe g ! | [ ;! 1 b 5 A i L
Counter--— ——H———-——i—‘-————-i—— t Aasanae il T T 1 ‘ I
T I T T f | 1 i ! |
' il ; : i ;
o oo H ¥ y | ‘ } ! ! Lo g
Lo nol :J Y g H | { | b Do ‘H
t | i i
A Lo I H Ll i ) :} y [‘ ' "
) | 1 ! | o | | ! ! ) | | |
8 | oish '; o ‘: i ¥ i i ! 5 | IDISPLAle
o No o DSPLAY L R 1 }[ 4 H 1 L ' NO
DispLay \}.3 T J‘_: 1 K ' l}. ) NI l‘____!__‘ "4 |D_ISPLAY
v T S YN R [ O | S S 1
2 5 __1+—_——L,—_|__-H--+——‘4-___7|1Tg7715.77743A___1X_-"_T‘ 77777 g-——-6-+-——80l--
2 Counter-- 3 L e S e -tk -
- o oo e I ! H (! M i ' i
od | " B | I i I :' f i [ ;| |1 K ‘ |
14 ol N ' [ ‘ ! i [ [
[ I i . L ' K Ly | | h
v | ! i o i I ! i L g ‘DTO ists. i Il
\ : | |! 1 : \ | H i I | DTC exists. li DTC exislts ‘ TIME'BE i I,
{ |‘[ BTG exists. -, o I[ I‘ TIME: 2 !|T|ME,4| 1| g II[B
olomMeso g |: ‘ :' [ | I ' | | DTC exists. |
SELF- : DTC exists. |DTC exists. DTFC exists. ' DTC ex\sts Hl DTC exists. : L DTC EXIS‘IS ‘  TIME: 79| :NO
Q g@&hﬁgnc | TIME: O I TIME: 1 ; | TIME: 0 ;lTIME 1| 11 TIME: 3 ; | : TIME: 4 ¢ Iﬁ EEDTC
5‘ screen R et E [ NN} "_H. ! ____11__ e —— | e
D Other ot e o Ir— It \; : Il Ol 1 \ : i
O screen | ' LR [ L L - ___,:,*____lj._._ iy A — e
Vi DATA MONITOR |, :‘V {H : l: ;} m K K ¥ 1 | h
WO THO e LS L L
R I s - (L N 1 N A A I
* screen \/
g 7
AECE26
*1: When the same maklfunction is detected in two con- *5: Other screen except DATA MONITOR (AUTO TRIG)
secutive trips, MIL will light up. can not display the malfunction.
*2: MIL will go off atter vehicle ig driven three times (pat- *6: DATA MONITOR (AUTO TRIG) can display the mal-
tern C) without any rTllaIfu"C"Ons- o function at the moment it is detected.
3: When a malfunction is detected for the first time, the *7: The malfunction can not be displayed because the tim-
DTC and the freeze frame data will be stored in ECM. ing to set DATA MONITCR (AUTO TREG) screen was
"4: The DTC and the freeze frame data will not be dis- missed against the NG detection.
played any longer after vehicle is driven 80 times (pat- *8: The DTC and the freeze frame data will not be dis-
tern B) without the same malfunction. o played any longer after vehicle is driven 80 times {pat-
(The DTC and the freeze frame data still remain in tern B) without the same malfunction.
ECM.) {The DTC and the freeze frame data slill remain in
ECM.)

268



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) @
A
cooant °C (P
temperature i Enginé coolant temperature should go over 70°C (158°F), B
70 {158)
40 (104) LS
20 (68)

(2} Engine coolant temperature shoufd change more than 20°C
(B8°F) after starting engine.

! i time —
IGN ON IGN OFF
: 1
Engine 1| I - . "
speed | :/—(31 Ignition switch shouk! be changed from “ON" to "OFF". B
rpm J
: Engine speed should go over 400 rpm. _
| oL
400 I N — e —— -
[
i
AEC574
AT

(Driving pattern B)

Driving pattern B means vehicle operation is as follows:
All components and systems should be monitored at least once by the OBD system.
e The B counter will reset when the maifunction is detected twice regardless of the driving pattern.
o 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. B
{Driving pattern C)
Driving pattern C means vehicle operation is as follows:
(1) Driving pattern A should be satisfied. B[R
(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) [%)]
Engine coolant temperature (T) condition:
e 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: o
If the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions: .
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more "~
than 70°C (158°F)
e The C counter will be cleared when the malfunction is detected regardiess of (1), (2}. (*1 in “OBD gL
SYSTEM OPERATION CHART") =
o 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") 4

iy

[
=]

Jale]
(0
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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”

This driving pattern satisfies with A and B patterns.

Vehicle NG NG gg‘tection This driving pattern This driving pattern
A speed Detecticn Detection satisﬁes‘ with A but not B,  satisfies with B but not A.
: ' [ t i I 1 1
; SN | 0 N N | N O B
g b il | [ I [ ' |
= I X | I | ‘ \ ol M
a | /! | [ i | i f | I
o 0 ! L L i 1l ' ¥ i i
S IGNON | : - '] Pl ] (! l | s |
Q
| minm I I LI In
vV I ! | \ [ | | Ju u |
IGN OFF I -| l | i ’ | i L
| | | F | [ |1 K H I (i | | | i |
L o I ¥ | X 3 it | /!
fo R I T ! Ly || ' X [ (. ll
[ o [ it il ||| H T [ |l o [l
Y ‘f| P i‘ I |i' H I 3 ¥ K L il
MIL | ! TR Mn_rlH i ! i ;| i D! I
A lights up. — —4— 7:77ﬁ . | il R ” Ig’ IS Up-. } i‘ i! I— —_____I ____‘T*L‘—“':'!‘*
A me L [ 1“ -_..JJL...,.LJ_____{_L,,_ i MIL goes off. || P o
= goes off. lmaxi: I\ [ ' I i i |l 'i ‘2 I | T ; T lﬂT |
vV 5 IO 0 ‘ll ! r‘\ /| 'Wl 12I H |3| 4\ 5 I)U_’Ji_
Q | . A
G e T T
\ [ t |l ! |
o o i H I i || I I P 1
i N L I R ¥ IJ I Il {| f: | f I
A . I T I I i ! K I I
s . o b /| | ¥ I L | I I
. R O T T | T N A A
DISPLAY [ o | I
a _D L I L ; .r. L [ | IDISPLAY! |
§ Nooseay| T3 I 1 T T l ' I i i ' Tl o
T e S I | BN I AZENN ™
@ max | ! I ' r \ (il ! I I ‘
N A ] St SIS K B NSy O Y SO y U S N U SUY o
3 A ~ ol o T 0 1 2 3 4 i 5 _6%, 40
; Counter | :‘f T :\ \ I‘ \'Tfffi T |'—"“fT‘****T*T_""TI"
o - (ol ;\ Lo 1 ¥ | I I X i j A
= | | I B { | | 'l
S b IR T | N | i L I
v N R TS S R S| I N
' [ I i I ! |
; : I DTC exists. | | E 0 H : : %LICI;E ?’;'ISIS I IF L[CEei.Stls : | IIAC;exlsts I‘ : 1—*8
SELF- e T|M|IE al e ¥ I i: ! I DTC exists. | |
DIAGNQSTIC |DTC exists. |, Iotc emgt; :DLCE%XIstS HDTC exists. | || DTC exsts. ' lmc ex.sts TIME: 39 | ;NO
A RESULTS  TIME: ITIME: 1, TIME: ITIME: 11 || TIME: 3 [TIME: 47 =" DTC
H screen — — | i IR L N ] ! .___11I_ P—JH L-—H I | i !
UD'J Other | I: I‘r } I ; }—_ 1 I: H i ‘l T H
screen L A 1] e [
& DATA MONITOR || ,r A ' i TT t If "H“ T [_"*“T“{““‘_ﬂ“
O (AUTO TRIG) screen 4 6 | ! /1 Y 1 I [ i Eo H
Other. | | | Ll ] uJ Al ll: il !\r ili‘ ” II I l!l
screen \A 7
“5
AEC527
*1: When the same malfunction is detected in two con- *5: Other screen except DATA MONITOR (AUTO TRIG)
secutive trips, MIL will light up. can not display the malfunction.
*2: MIL will go off after vehicle is driven three times (pat- “6: DATA MONITOR (AUTO TRIG) can display the mal-
tarn B} without any malfunctions, function at the moment it is detected.
*3: When a malfunction is detected for the first time, the *7: The malfunction can not be displayed because the tim-
DTC and the freeze frame data will be stored in ECM. ing to set DATA MONITOR (AUTO TRIG) screen was
*4: The DTC and the freeze frame data will not be dis- missed against the NG detection.

played after vehicle is driven 40 times (pattern A) with- “8:
out tha same malfunction.
{The DTC and the freeze frame data still remain in

ECM.)

EC-42

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 stili 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” al

(Driving pattern A)

2,
Engine ac (9F) E[ﬁﬂ
coolant S
temperature
{1} Engine coolant temperature should go over 70°C (158°F)
1c
70 (158) N
40 (104}
20 (68)

(2) Engine coofant temperature shoutd change more than 20°C
{BB°F) after starting engine.

! I

[ | time —a-
IGN ON iGN OFF =
| ! FE
Engine I !
speed |I {’/—(3) Ignition switch should be changed from "ON" to "OFF"
rpm : [ TL
!
|

|
i L .
403 M | )

Al
AECS574

e The A counter will be cleared when the malfunction is detected regardless of (1) - (4).
e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction. P&
e The DTC will not be displayed after the A counter reaches 40.
(Driving pattern B) RA
Driving pattern B means vehicle operation is as follows:
All components and systems should be monitored at least once by the OBD system. BE

e The B counter will be cleared when the malfunction is detected twice regardless of the driving pat-
tern (*1 in “OBD SYSTEM OPERATION CHART").

o The B counter will be counted up when driving pattern B is satisfied without any malfunctions. &7

e The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART”).

@7

jale)
(L

EL

1T
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Sy S R
= Data link connector
for CONSULT
N > b AECE78)

NISSAN
CONSULT

UES50

M

START
| SUB MODE ]

"BEF781Q

| 4] SELECT, SYSTEM |
[ ENGINE |
|

|
|

SEFBISK

T

[l seLecT piaG MoDE  [3]]
[ WORK SUPPORT ]

[ SELF-DIAG RESULTS

| AcTivE TEST

]

| DATA MONITOR i
B

|

[ FuncTiON TEST
| FREEZE FRAME DATA ]
)

EF572Q

IECM PART NUMBER

Lllﬂ SELECT DIAG MODE [§|
|
|
|
}
|

i

I
I
l
I

SEF3740Q

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.

2. Connect “CONSLULT” to data link connector for CONSULT.
(Data link connector for CONSULT is located behind the
fuse box cover.)

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

5. Touch "ENGINE",

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

For further information, see the CONSULT Operation

Manual.

EC-44

272



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

@

4

RE

ey

[

T

AF

28
¢

DIAGNOSTIC TEST MODE
item v;gz_x f)lls:g DATA | ACTIVE F#gg' ';'qnil:f:
PORT NOSTIC [MONITOR| TEST TEST DATA
RESULTS *1
Camshaft position sensor X X X
Mass air fiow sensor X X
Engine coolant temperature sensor X X X X
Front heated oxygen sensor X X X
Rear heated oxygen sensor X X
Vehicle speed sensar X X X X
Throttle position sensor X X X X
EGR temperature sensor X X
INPUT Intake air temperature sensor X X
Crankshaft position sensor (OBD) X
g Knock sensor X
E Ignition switch (start signal) X
- Closed throttle position switch X X
E Air conditioner switch X
g Park/Neutral position switch X X
8 Power steering oil pressure switch X X
§ Battery voltage X
w Injectors X X X
X (Igni-
Power transistor (Ignition timing) X tion sig- X X X
nal}
IACV-AAC valve X X X X X
Air conditioner relay X
OUTPUT Fuel pump relay X X X X
Cooling fan X X X
ESRS O\;::foeid&vg\izl’ canister purge con- X X X X
Front heated oxygen sensor heater X X
Calculated load value X
X: Applicable

*1: The items appear on CONSULT screen in FREEZE FRAME DATA mode oniy if a diagnostic trouble code (DTC) is
detected. For details, refer to EC-54.

EC-45
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Cont’d)

Diagnostic test mode

Function

Work support

A technician can adjust some devices faster
and more accurately by following indications
on CONSULT.

Self-diagnostic results

SeHf-diagnostic results can be read and
erased quickly.

Data monitor

Input/Output data in the ECM can be read.

Active test

CONSULT drives some actuators apart from
the ECM’'s and also shifts some parameters in
a specified range.

ECM part numbers

ECM part numbers can be read.

Function test

Conductad by CONSULT instead of a techni-
cian to determine whether each system is
“OK" or "NG".

Freeze frame data

ECM stores the driving condition at the
moment a malfunction is detected, and stored
data can be read. For details, refer to “Freeze
Frame Data” (EC-54).

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

CHECK THE THROTTLE POSITION SENSOR SIGNAL.
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING
THE SENSOR BODY UNDER THE FOLLOWING CONDI-
TIONS,

® [GN 5W “ON”

® ENG NOT RUNNING

® ACC PEDAL NOT PRESSED

When adjusting throttle position
sensor initial position

IGNITION TIMING ADJ

® |GNITION TIMING FEEDBACK CONTROL WILL BE
HELD BY TOUCHING “START". AFTER DOING S0,
ADJUST IGNITION TIMING WITH A TIMING LIGHT BY
TURNING THE CAMSHAFT POSITION SENSOR.

When adjusting initial ignition tim-~
ing

IACV-AAC VALVE ADJ

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

® ENGINE WARMED UP

® NO-LOAD

When adjusting idle speed

FUEL PRESSURE RELEASE

® FUEL PUMP WILL STOP BY TOUCHING “START”
DURING IDLING.
CRANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure
from fuel line

EC-46
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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-65.)

DATA MONITOR MODE

CONSULT (Contd)

Monitored item - ECM Main
[Unit] input . Description Remarks
. signals
signals
CMPS-RPM Indicates the engine speed computed & Accuracy becomes poor if engine speed

(REF) [rpm]

0|0

from the REF signal (180° signa!) of the
camshaft position sensor.

drops below the idle rpm.

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

MAS AIR/FL SE [V]

The sighal 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 (deter-
mined by the signal voltage of the engine
coolant temperature sensor) is displayed.

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

FR 02 SENSOR [V]

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

RR 02 SENSOR [V]

O] O |0
O] O O

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

FR 02 MNTR Dispfay of front heated oxygen sensor ® After turming ON the ignition switch,
[RICH/LEAN] signal during air-fuel ratio feedback con- "RICH"” is displayed until air-fuel mixture

trol: ratic feedback control begins.

RICH ... means the mixture became & \When the air-fuel ratio feedback is

O O “rich”, and control is being affected clamped, the vatue just before the clamp-

toward a leaner rnixture. ing is displayed continuously.

LEAN ... means the mixture became

“lean”, and control is being affected

toward a rich mixture.
RR G2 MNTR Display of rear heated oxygen sensor ® When the engine is stopped, a certain
[RICH/LEAN] signal: value is indicated.

O

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

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

010

The vehicle speed computed from tha
vehicle speed sensor signai is displayed.

NOTE:

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

matically.

EC-47
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

Monitored item
[Unit]

input
signals

Main
signals

Description

Remarks

BATTERY VOLT [V]

O

The power supply voltage of ECM is dis-
playad.

THRTL POS SEN [V]

O

The throttle position sensor signal volt-
age is displayed.

EGR TEMP SEN [V]

The signal voltage of the EGR tempera-
ture sensor is displayed.

INT/A TEMP SE [*C]
or [°F}

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

START SIGNAL
[ON/OFF]

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

® After starting the engine, [OFF] is dis-

played regardless of the starter signal.

CLSD THUP SW
[ON/OFF}

indicates the closed throitle position
[ON/OFF] determined by the closed
throttie position switch (A/T models) or
throttle position sensor {M/T models) sig-
nal.

ON: Closed throttle position

OFF: Other than closed throttle position

AIR COND SIG
[ON/GFF]

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

P/N POSI SW
[ON/OFF]

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

PW/ST SIGNAL
[ON/OFF]

O 0o O O

indicates [ON/OFF] condition of the
power steering oil pressure switch deter-
mined by the power steering oil pressure
signal.

IGNITION SW
[ON/OFF]

OO OO0 O 00|00

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

INJ PULSE [msec]

O

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

® When the engine is stopped, a certain

computed value is indicated.

B/FUEL SCHDL
[msec]

O

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

IGN TIMING [BTDC]

O

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

EC-48
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CONSULT (Cont’d)

Monitored item
{Unit]

ECM
input
signals

Main
signals

Description

Remarks

IACV-AACHV [%]

O

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

A/F ALPHA [%)]

O

Indicates the mean value of the air-fuel
ratio feedback correction factor per cycle.

® When the engine is stopped, a cerfain
value is indicated.

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

AIR COND RLY
[ON/OFF]

Indicates the air conditioner relay control
condition {determined by ECM according
fo the input signal).

FUEL PUMP RLY
[ON/OFF]

indicates the fuel pump relay control con-
dition determined by ECM according to
the input signals.

=
COCLING FAN Indicates the control condition of the FE
[HI/LOW/OFF] cooling fans (determined by ECM
according to the input signal). ~
HI ... High speed operation b
LOW ... Low speed cperation
OFF ... Stopped BT
EGRC SOV Indicates the control condition of the ’
[ON/OFF]j EGR valve & EVAP canister purge con-
trol solenoid valve (determined by ECM 27
aceording to the input signal). .
ON ... EGR and EVAP canister purge
operation cut-off EE,
OFF ... EGR and EVAP canister purge
operation not cut-off
02 SEN HEATER Indicates [ON/OFF] condition of front iy
[ON/OFF] heated oxygen sensor heater determined
by ECM according to the input signals .
CAL/LD VALUE [%] “Calculated load valug” indicates the BA
value of the current airflow divided by
peak airflow. -
ABSOL TH-P/S [%] “Absolute throtile position sensor” indi- <l
cates the throttie opening computed by
ECM according to the signal voltage of ES
the throtile position sensor. -
MASS AIRFLOW Indicates the mass air flow computed by
[gm/s] ECM according to the signal voltage of BT
the mass air flow sensor.
VOLTAGE Voltage measured by the voltage probe. e
[v] i
PULSE Pulse width, frequency or duty cycle ® Only “#” is displayed if item is unable to
[msec] or [Hz] or [%] measured by the pulse probe. be measured. EL
® Figures with “#'s are temporary ones. -
They are the same figures as an actual
piece of data which was just previously 165
measured. R
277
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CONSULT (Cont’d)

- ACTIVE TEST MODE

TEST ITEM

CCNDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the original
trouble condition

Change the amount of fuel injec-
tion using CONSULT.

If trouble symptom disappears, ses
CHECK ITEM.

Harness and connector
Fuel injectors
Front heated oxygen sensor

IACV-AACHY
OPENING

Engine: After warming up, idle
the engine.

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

Engine speed changes according to
the opening percent.

Hamess and connector
IACV-AAC valve

ENG COOLANT
TEMP

Engine: Return to the original
trouble condition

Change the engine coolant tam-
perature indication using CON-

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Engine coolant temperature sen-
sor

SULT. ® Fuel injectors
® Engine: Return to the original
trouble condition If trouble symptom disappears, see
IGNITION TIMING | ® Timing light: Set ' ® Adjust initial igniticn timing
e . CHECK ITEM.
® Retard the ignition timing using
CONSULT.
® Engine: After warming up, idle ® Harness and connector
the engine. ® Compression
POWER ® A/C switch “OFF” Engine runs rough or dies ® |njectors
BALANCE & Shift lever “N” ’ ® Power transistor
® Cut off each injector signal one ® Spark plugs
at a fime using CONSULT. ® [gnition coils
® Ignition switch: ON ® Harness and connector
COOLING FAN ® Turn the cooling fan “ON" and Cocling fan moves and stops. ® Cooling fan motor
"QFF" using CONSULT.
® Ignition switch: ON (Engine
stopped)
FUEL PUMP P Fuel pump relay makes the operat- |® Harness and conneactor
RELAY ® Turn the fuet pump relay "ON ing sound. ® Fuel pump relay
and "OFF” using CONSULT and
listen to operating sound.
EGRC ® [gnition switch: ON
SOLENOID ® Turn solenoid valve “ON” and Solenoid valve makes an operating | ® Hamess and connector
VALVE “OFF" with the CONSULT and sound. ® Solenoid valve

listen to operating sound.

SELF-LEARNING
CONT

fn this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by touching

“CLEAR” on the screen.

EC-50

278



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITICN JUDGEMENT CHECK ITEM (REMEDY) Gl
@ |gnition switch: ON
SELF-DIAG {Engine stopped) _—
— i 1
RESULTS ® Displays the results of on- Objective system
board diagnostic system,
® Igniti itch: Efl
I(gEmtpn thmCh C?}N ® Hamess and connector B
ngine stoppe " Throttle valve: opened OFF ® Throttle position sensor
® Closed throtife position @ Throttle position sensor
CLOSED THROTTLE switch circuit is tested when . P LG
. adjustment
POS! throttle is opened and .
@ Throttle linkage
closed fully. (Closed throttle . S
osition is selected by Throttle valve: closed ON ® Verify operation in DATA
b » MONITOR mode.
throttle position sensor.)
® Harness and connector =
® Ignition switch: ON ¢ Throttle position sensor &
i oT i iti
THROTTLE POSI (Engine stor?[l)ed) . Range {Throttle valve fully More than h'rotte position sensor
® Throttle position sensor cir- | opened — Throttle valve fully adjustment
SEN CKT o 3.0v \ L
cuit is tested when throtlle | closed) ® Throttle linkage o
is opened and closed fully. ® Verify operation in DATA
MONITOR mode. T
® [gnition switch: ON . ® Hamess and conneciar s
{Engine stopped) Out of N/P positions OFF ® Neutral position switch or
PARK/NEUT POSI g " N, .
® |nhibitor/Neutral position inhibitor switch
SWCKT iich circuit is tested wh ® Link inhibitor switch
SW:I c cwclw is gse when |1, /P positions ON in age or inhibitor switc
shift fever is manipulated. adjustment
Y it i - =4,
Igmtlgn switch: ON ® Harness and connector i
(Engine stopped) ® Fuel pum
FUEL PUMP ® Fuel pump circuit is tested | There is pressure pulsation on the fuel pump
) o ® Fuel pump relay
CIRCUIT by checking the pulsation in |feed hose. i . o)
® Fuel filter clogging I
fuel pressure when fuel tube
. ® Fuel level
is pinched.
® Ignition switch: ON BR
(Engine stopped)
® EGR valve & EVAP canist . . ® Harness and conneclor
EGRC SOV vave gams er The solenoid valve makes an gperating a \ @
purge contrel solenoid valve ® EGR valve & EVAP canister <1
CIRCUIT N ‘ sound every 3 seconds. .
circuit is tested by checking purge control solenoid valve
solenoid valve operating
noise. ES
® Ignition switch: ON ® Harness and connecior
COQOLING FAN (Engine stopped) The cooling fan rotates and siops every 3 -
_ ed) #® Cooling fan motor ar
CIRCUIT ® Cooling fan circuit is tested | seconds. )
. . ® Cooling fan relay
when cooling fan is rotated.
i,
2L
7
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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 voltage
and engine coolant tem-
perature are displayed. Dur-
ing cranking, average bat-
tery voltage, mass air flow
sensor output voltage and
cranking speed are dis-
played.

Start signal: OFF — ON

® Hamess and connector
® [gniticn 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

® 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, idie 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
maoving camshaft position
sensor or distributor)

® Camshaft position sensor
drive mechanism

MIXTURE RATIO
TEST

® Ajr-fuel ratio feedback circuit
{injection system, ignition
system, vacuum system,
etc.} is tested by examining
the front healed axygen
sensor output at 2,000 rpm
under non-loaded staie.

Front heated oxygen sensor COUNT. More

than 5 times during 10 seconds

® INJECTION 8YS (Injecior,
fuel pressure regulator, har-
ness or connector)

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

® VACUUM SYS (intake air
leaks)

® Front heated oxygen sensor
circuit

® Front heated oxygen sensor
operation

® Fuel pressure high or iow

® Mass air flow sensor

EC-52
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION -
CONSULT (Cont’d)

" FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)

® After warming up, idle the €l
engine.

® |njector operation of each
cylinder is stopped one after
anocther, and resultant
change in engine rotation is
examined to evaluate com-
bustion of each cylinder.
{This is only displayed for
models where a sequential -
multiport fuel injection sys-
tem is used.)

® [njector circuit {Injector, har-
ness or connector)

Difference in engine speed Is greater than | ® Ignition circuit (Spark plug,

25 rpm before and after cutting off the power transistor, ignition i

injector of each cylinder. coil, harness or connector) o

' ® Compression

@ Valve timing S

POWER BALANCE

¢ After warming up, idle the ® Harness and connector

engine.
. ® |ACV-AAC valve
. .
IACV-AAC valvel system is Difference in engine speed is greater than | ® Air passage restriction EE
|ACV-AAC/N tested by detecting change o L
. . 150 rpm between when valve opening is at | between air inlet and |ACV-
SYSTEM in engine speed when
IACV-AAG valve opening is 80% and at 20%. AAC valve
° —_ o
changed to 0%, 20% and iisuéit::li;djustlng sarew) oL
80%. | -
)
AT
B
B
i
EL
[
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’'d)

FREEZE FRAME DATA

Freeze frame data
item

Description

DIAG TROUBLE
CODE
[EXXXX]

ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to “Alpha-
betical & P No. Index for DTC” (EC-458).]

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 heated cxygen 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.
QOLANT TEMP I -
[C°C] or [°F] ® The engine coolant temperature at the moment a malfunction is detected is displayed.
® “Short-term fuel trim” at the mement a malfunction is detected is displayed.
® The short-term fuel trim indicates dynamic or instantangous fesdback compensation to the base fuel

S-FUEL TRIM [%]

schedule.

L-FUEL TRIM [%]

“Long-term fuel tim” 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-ierm fuet trim. :

ENGINE SPEED
irpm]

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-54
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

CONSULT has two kinds of triggers and they c¢an be selected by touching “SETTING” in “DATA MONI-
TOR"” mode. Gl
1. “AUTO TRIG” (Automatic trigger):

e 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 [z

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):

e DTC and malfunction item will not be displayed automatically on CONSULT screen even though
a malfunction is detected by ECM. LG
DATA MONITOR can be performed continuously even though a malfunction is detected.

Use these triggers as foilows:
1. “AUTO TRIG”

o While trying to detect the DTC by performing the “DTC CONFIRMATION PROCEDURE”, be sure
to select to “DATAMONITOR (AUTO TRIG)” mode. You can confirm the malfunction at the moment
it is detected. Fs

e While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)” mode, especially in case the incident is intermittent. b
Inspect the circuit by gently shaking (or twisting) suspicious connectors, components and harness et
in the “DTC CONFIRMATION PROCEDURE”. The moment a malfunction is found the DTC will
be displayed. (Refer to Gl section, “Incident Simulation Tests” in “HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT™.) T

2. “MANU TRIG”

o |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.

iyl
YEn

B3

|l_sELecT MoNTOR ITeM | [} SET RECORDINGCOND | | [1 SET AECORDING COND | ha

ECM INPUT SIGNALS

| waN siaNALs
[ SELECTION FROM MENU

NI vanu TRIG | | AuTO TRIG | ELOURGTE -
HI SPEED J

LONG TIME LONG TIME

P
B

\__...___II
___—ﬁE

I
L
|
|

I

|

| |

l |

! {seTing ||  START |

T |

“SETTING” “AUTO TRIG" “MANU TRIG" 55
A malfunction can be A malfunction can not be
displayed on “DATA displayed on "DATA
MONITOR" screen MONITOR" screen &l
autemnatically if detected. automaltically even if

detected.

SEF528Q
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool {GST): Sampte

SEF139P

Data link connector
for GST ‘\

AECE79

VTX GENERIC OBD I
PROGRAM CARD
RELEASE B3: 11/04/94

Prass [ENTER]

Sample screen*

BEF321Q

OBD ! FUNCTIONS

0: READINESS TESTS

1: CURRENT DATA

2: FREEZE DATA

3: TROUBLE CODES

4. CLEAR CODES

5: 02 TEST RESULTS

6: EXPAND DIAG PROT
9: UNIT CONVERSION

Sample screen”

SEF303QA

Generic Scan Tool (GST)

DESCRIPTION

Generic Scan Tool {OBDII scan tool) complying with SAE J1978
has five different functions explained on the next page.
1ISO9141 is used as the protocol.

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

GST INSPECTION PROCEDURE

1. Turn 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-56
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Generic Scan Tool (GST) (Cont’d)

FUNCTION
Diagnostic test mode Function
e
Thi i ission- , includi el
MODE 1 (Current data) ‘ his mode gains accles.s tq current emission-related data values _mc udlng analog
inputs and outputs, digital inputs and outputs, and system status information.
This mode gains access to emission-related data vaiue which were stored by ECM i)
MODE 2 Freeze data . [il2
{ ) during the freeze frame. Refer to “Freeze Frame Data” (EC-54}.
MODE 3 (Trouble codes) This mode gains access to emission-related powertrain trouble codes which were o
stored by ECM. ]
This mode can clear all emission-related diagrostic information. This includes:
¢ Clear number of diagnostic trouble codes (MODE 1) A
® Clear diagnostic trouble codes (MODE 3) L&
MODE 4 (Clear codes) ® Clear trouble code for freeze frame data (MODE 1)
® Clear freeze frame data (MODE 2)
® Clear oxygen sensor test data (MODE 5)
® Reset status of system monitoring test (MODE 1)
Thi i - itoring test
MODE 5 (02 test results) is mode gains access to the on-board heated oxygen sensor monitoring tes =B
results.
,"Fn
Gl
BT
AT
B
Sil
5T
H&
E
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TROUBLE DIAGNOSIS — Introduction

Sensors

Actuators

i

MEFQ36D

)

(e JET S

5y

SEF233G

7 S
( o
| S 7
+
Tk
S

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
shouid be performed. Follow the “Work Flow” on the next page.
Before undertaking actual checks, take 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 next page should be used.
Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electroni-
cally controlled engine vehicle.

EC-58
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TROUBLE DIAGNOSIS — Introduction

Weather conditions,

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

Diagnostic Worksheet

make troubleshooting faster and more accurate.

a customer complaint.

There are many operating conditions that lead to the malfunc-
tion of engine components. A good grasp of such conditions can &l

In general, each customer feels differently about a problem. It
is important to fully understand the symptoms or conditions for

Utilize a diagnostic worksheet like the one shown below in order

EC-59

Symptoms . . . .
yme to organize all the information for troubleshooting. E
SEFROTY
LG
WORKSHEET SAMPLE o
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
LI Impessible to start l.J No combustion [l Partial combustion FE
- [ Partial combustion affected by throttle position
0 Startability O Partial combustion NOT affected by throttle position -
] Possible but hard to start [3 Others | | L
. O No fast idle [ Unstable 0i High idle O Low idle
O tdling
O Others [ 1
Symptoms LT
[ Stumble 1 Surge O Knock [0 Lack of power
[1 Driveability O Intake backfire O Exhaust backfire
O Others [ ] AT
[J At the time of start 01 While idling
J Engine stall O While accelerating C While decelerating B
O Just after stopping O While loading P
Incident oceurrence O Just after delivery [J Recently
O In the morning O At night O In the daytime 25
Thisk
Frequency {1 All the time 1 Unader certain conditions O Sometimes
Weather conditions [0 Not affected
[= )('
Weather O Fine O Raining O Snowing 5 Others | 1 ER
Temperature ] Hot O Warm 2 Cool [ Cold O Hurnid °F
O Cold 01 During warm-up 1 After warm-up ST
Engine conditions Engine speod | . | . i . | \ ]
0 2,000 4,000 6,000 8,000 rpm 59
Road conditions O In town O In suburbs O Highway O Off road {up/down) _
O Not affected =l
1 At starting O While idling O At racing
L1 While accelerating L1 While cruising Hz
Driving conditions O While decelerating O While turning (RH/LH) o
Vehicle speed [N S RS SN ISUNY HOUNN NN SN R VNP R =
0 10 20 30 40 50 60 MPH =k
Malfunction indicator lamp O Turned on O Not turned cn IBX
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TROUBLE DIAGNOSIS — Work Flow

Work Flow

CHECK IN

h 4

Listen to customer complaints. (Get symptoms.)

................................................. STEP |
¥
Check, print out or write down, and erase Diagnostic Trouble Code (DTC) and
Freeze Frame Data (Pre-check). e STEP I
Symptems No symptoms, except MIL
collected. lights up, or Malfunction
Code exists at STEP Il.
Y
Verify the symptom by driving in the condition the cus- "
A 1
tomer descrlbed. ............................................................................................ STEP ”l
Normal Code Malfunction Code
(at STEP II) fat STEP 1)
v 4
Verify the DTC by performing the "DTC CONFIRMATICN PROCEDURE”. L s 1 STEP IV
4
.| Choose the appropriate action. *2 ....................................... STEP V
Malfunction Code (at STEP Il or V) }Normal Code {at both STEP Il and V)
A
BASIC INSPECTION
SYMPTOM BASIS {at STEP { or I}
............................................................... »
Y
Perform inspections —
according to Symptom
Matrix Chart.
v J’
TROUBLE DIAGNOSIS FOR DTC PXXXX. STEP VI
h 4
REPAIR/REPLACE
v
NG| FINAL CHECK |
Canfirm that the incident is completely fixed by performing BASIC INSPECTION and
DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK). Then, |7 STEP VI
erase the unnecessary (aiready fixed) DTCs in ECM and A/T control unit.
CK
¥
CHECK OUT

“1: If the incident cannot be duplicated, refer to Gl section {“Incident Simulation Tests”, “HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT™).
*2: If the on-board diagnostic system cannot be performed, check main power supply and ground circuit. Refer to
“TROUBLE DIAGNOSIS FOR POWER SUPPLY", EC-90.

EC-60
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TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP DESCRIPTION
STEP | Get detailed information about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORKSHEET" as shown on the next page.
Before confirming the concern, check and write down (print out using CONSULT or Generic Scan Tool) the Diag-
nostic Trouble Code (DTC) and the freeze frame data, then erase the code and the data. Refer to EC-33.} The
STEP Il DTC and the freeze frame data can be used when duplicating the incident at STEP IIl & IV.
Study the relationship between the cause, specified by DTC, and the symptom described by the customer. (The
“Symptom Matrix Chart” will be useiul. Refer 1o EC-77.}
Try to confirm the symptom and under what conditions the incident occurs.
The "DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Connect CONSULT
STEP it to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis resulis.
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.
Try to detect the Diagnostic Trouble Code (DTC) by driving in (or performing) the “DTC CONFIRMATION PROCE-
DURE". Check and read the DTC and freeze frame data by using CONSULT or Generic Scan Tool.
During the DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTQO TRIG) mode
STEP IV 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 FUNCTICN CHECK”
instead. The DTC cannot be displayed by this check, however, this simplified “check” is an effective alternative.
The “"NG” result of the “OVERALL FUNCTION CHECK" is the same as the DTC detection.
Take the appropriate action based on the results of STEP | through IV.
STEP V If the malfunction code is indicated, proceed to TRCUBLE DIAGNOSIS FOR DTC PXXXX.
If the normal code is indicated, proceed to the BASIC INSPECTION. Refer to EG-62. Then perform inspections
according tc the Symptom Matrix Chart. Refer to EC-77.
Identify where to begin diagnosis based on the relationship study between symptom and possible causes. Inspect
the system for mechanical binding, loose connectors or wiring damage using (tracing) “Marness Layouts”.
Gently shake the related connectors, components or wiring harness with CONSULT set in “DATA MONITOR
(AUTO TRIG)” mode.
STEP VI Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-
SULT. Refer to EC-80.
The “DIAGNOSTIC PROCEDURE” in EC section contains a description based on open circuit inspection. A short
circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. For details, refer to Gl
section (“Circuit Inspection”, “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT™).
Repair or replace the malfunction parts.
Once you have repaired the circuit or replaced a component, you need to run the engine in the same conditions
and circumstances which resulied in the custermner’s initial complaint.
Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code {Diagnostic trouble code No.
STEP VI 0505 or PO000) is detected. If the incident is still detected in the final check, perform STEP VI by using a different

method from the previous cne.
Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) DTC in ECM and
AT control unit. {Refer to EC-33.)

EC-61
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TROUBLE DIAGNOSIS — Basic Inspection

’;—\’;

SEF142!

== Dat;x link connector
for CONSULT
N N A AECHE78
B IGN TIMING ADJ R D

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.

B START ]

SEFE55N

Basic Inspection
Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;

e Headlamp switch is OFF,

e Air conditioner switch is OFF,
e Rear defogger switch is OFF,

s Steering wheel Is in the straight-ahead position, etc.

BEFORE STARTING

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

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

® Hamess connectors for improper con-
nections

® Vacuum hoses for splits, kinks, or
improper connections

® Wiring for improper connections,
pinches, or cuts

A 4

CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT” to the data link con-
nector for CONSULT and select
“ENGINE” frem the menu. Refer to

[Ss ~
Intake manifold coliector
7 i

oo,
Throttle position /
sensor harness connecior

EC-44.
¥
DOES ENGINE START? No |l Goto @.
Yes
h
NG

CHECK IGNITION TIMING.

Y

1. Warm up engine sufficiently.
2. Select “IGN TIMING ADJ” in
“WORK SUPPORT” mode.
3. Touch “START".
4. Gheck ignition timing at idle
using fiming light.
Ignition timing:
15°+2° BTDC

Timing
light

SEF284G

. Warm up engine sufficiently,

. Stop engine and disconnect
throttle position sensor harness
connector.

3. Start engine.

4. Check ignition timing at idie

using timing light.

ignition timing:
15°+2° BTDC

lOK

(Go to @ on next page.)

EC-62

Adjust ignition timing by
turning camshaft position
sensor.
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TROUBLE DIAGNQOSIS — Basic Inspection
Basic Inspe@c):tion (Cont’d)

EC-63

D B IGNTIMNG ADJ B [ ] l
IGNITION TIMING FEEDBACK D G ~
CONTROL WILL BE HELE BY CHECK IDLE ADJ. SCREW INITIAL SET »| Adjust engine speed by &l
TOUCHING START. RPIA. turning idle adjusting
AFTER DOING SO, ADJUST 1. S\?IIS{EPEI(SEN TlgING ADJ” in screw,
NITION TIMING WITH A . UPPORT" mode. e
1 2. When touching “START”, does (42
TIMING, LIGHT BY TURNING engine speed fall to 75050 rpm
THE CAMSHAFT POSITION (AT in “N" position)?
SENSOR. : - OR
Does engine run at 750+50 rpm Elil
B START i @ (AT in “N" position)?
4
SEF546N OK ~
. , e
AN 20T 4 NG . ——
S ‘. CHECK CLOSED THROTTLE POSITION ». Adjust continuity signal by
| RIS =5 || SWITCH IDLE POSITION (A/T model rotating throttle position
o :a ﬁmlg)). hrotl senhsor body.
. . Piscennect throttle position sensor har-
5— —— Inrottle position ness connectar and closed throttle Then, go to ®).
sensor hamess position switch hamess connector.
gonnector 2. Check continuity between closed o=
throttle position switch connector termi- ris
nals and as follows:
Raise engine speed to 2,000 rpm then
gradually lower. &L
Continuity should exist (closed throtile ~
positien switch 777@ position switch should close) at
connector Aecoos| | 1,050+150 rpm (transaxle in “N” posi-
tion). e
OISCONNELT Closed throttle ¢OK
% EED position switch Reconnect throttle position sensor har- fo
connectar ness conngctor and closed throttle posi- AT
3 tion switch harmess connector.
2
= v e [
[ Q l CHECK THROTTLE POSITION SENSOR »| Adjust output voltage o
A .I _, IDLE POSITION (M/T model only). 0.50V by rotating throttie ]
i ;’ . 1. Perform “THRTL. POS SEN position sensor body. &
o E ADJ” in “WORK SUPPORT”
mode. l
AECE15 2. Checlk that cutput voltage of
throttle position senscr 15 BE
= approx. 0.35 to 0.65V (Throttle nRAEa%rR'\?LE POSITION i
THRTL P0OS SEN ADJ B valve fully closes.) and “CLSD : , R
" THL/P SW™ stays “ON". 1. War{r up engine suffi-
OR gently. . g
* %% ADJ MONITOR %% @ Measure output voltage of throitle 2. IS?Fl’gglrtwlgr\]Nsaw;Cth <7
osition sensor using voitmeter,
THRTL POS SEN  0.52V gnd check that it is gpprox. 0.35 to least & seconds.
0.65V. (Throtile valve fully closed.) 3. Disconnect throttle ES
======z= MONITOR ======== position sensor har- )
o OK ness connector.
CMPS-RPM (REF)  Orpm 4. Start engine and wait
CLSD THL/P ON at least 5 seconds in Bl
“N” position.
5. Reconnect throttle
SEF165P pasition sensor har-
ness connector while A
FU & intake maniioid collector running engine.
T
H.S. B
X (7D
{Go to next page.)
X E EH
“Throttie pos?:iér'uJ;ensor .-
harness connector -
AECB05
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)

!

CHECK IDLE SPEED NG.; Adjust idle speed. Refer to
Read the engine idle speed in EC-28.
“DATA MONITOR"” mode with
CONSULT.

M/T = 800+£50 rpm
AT = 80050 rpm
(in “N” position)
OR
= Check idle speed.
Q'g.-‘,. M/T = 800250 rpm
A/T = 800250 rpm
{ir “N” position)

lox

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 SYS-
TEM DESCRIPTION" (EC-33) and “HOW
TO ERASE DTC” in AT section.

J,OK
INSPECTION END
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

Diagnostic Trouble Code (DTC) Chart

Diagnostic
trouble code

Detected items

No. {Screen terms for Malfunction is detected when ...
CONSULT CONSULT, “SELF-DIAG
asT MIL RESULTS” mode)

(P0OCOO} 0505 | No failure # No malfunction related to OBD system is detected by either ECM or A/T control EH
{NO SELF DIAGNOSTIC unit.
FAILURE INDICATED...) 1@

i,

PO100 0102 | Mass air flow sensor ¢ir- | ® An excessively high or low voltage is detected by ECM. =
cuit ® Voltage sent to ECM is not practical when compared with the camshaft position
{MASS AIR FLOW SEN) sensor signal and throttle position sensor signal.

PO110 0401 |intake air temperature ® An excessively low or high voltage from the sensor is detected by the ECM.
sensor circuit ® Yoltage sent to ECM s not practical when compared with the engine coolant
(INT AIR TEMP SEN) temperature sensor signal. -

PC115 0103 [Engine coolant tempera- | ® An excessively high or low voltage from the sensor is detected by the ECM. -
ture sensor circuit :
{COOLANT TEMP SEN) ol

P0120 0403 | Throftle positicn sensor ® An excessively low or high voltage from the sensor is detected by the ECM. ‘é"’
circuit ® Voltage sent to ECM is not practical when compared with the mass air flow
(THROTTLE POSI SEN) sensor and camshaft position sensor signals. _

PO125 0908 | Engine coolant tempera- | ® Voltage sent to ECM from the sensor is not practical, even when some time T
ture sensor function has passed after starting the engine.
{*COOQLANT TEMP SEN)} |® Engine coolant temperature is insufficient for closed loop fuel control.

PG130 0307 |Closed loop control ® The ciosed loop control function does not operate even when vehicle is driving
{(CLOSED LOOP) in the specified condition.

P0130 0303 | Front heated oxygen sen- | ® An excessively high voltage from the sensor is detected by the ECM. .

sor circuit
(FRONT O2 SENSOR)

® The voltage from the sensor is constantly approx. 0.3V.
® The specified maximum and minimum voltages frem the sensor are not -
reached. [
® |t takes more than the specified time for the sensor to respond between
rich and lean.

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.

ool
22

Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE” 3T
IGN: ON : Turning the ignition switch ON is required for checking the function of the sensor, switch, solenoid and circuit.
RUNNING: Running engine is reguired 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.

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK” _

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

LIFTING : Lifting up the vehicle, running engine and spinning wheels are required for the ECM 1o detect a malfunction (if

one exists). 1
DRIVING : Driving the vehicle in the specified pattern is required for the ECM 1o detect a malfunction (if one exists). Ll

e
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable
—: Not applicable

Check ltems
(Possible Cause)

“DTC *1
CONFIRMA-
TION PRO-
CEDURE”
Quick Ref.

2
“OVERALL
FUNCTION
CHECK”
Quick Ref.

Fail
Safe
System

MIL
Hlumination

Reference
Page

® No failure

® Harngss or connectors
(The sensor circuit is open or shorted.)
® Mass air flow sensor

RUNNING

RUNNING

2 trip

EC-93

® Harness or connectors
{The sensor circuit is open or shorted.)
® Intake air temperature sensor

IGN: ON

2 trip

EC-98

® Harness of connectors
(The sensor circuit is open or shorted.)
® Engine coolant temperature sensor

IGN: ON

2 trip

EC-103

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

IGN; ON

2 trip

EC-107

® Harness or connectors

{High resistance in the sensor circuit.)
® Engine coolant temperature sensor
® Thermostat

RUNNING

2 trip

EC-112

® The iront heatad oxygen sensor circuit is open or
shortad.
® Front heated oxygen sensor

ARUNNING

1 trip

 EC-122

® Harness or connectors
(The sensor circuit is open or shorted.)
® Front heated oxygen sensor
® |njectors
® [ntake air leaks
® Fuel pressure

RUNNING

2 trip

EC-117

*1: @ This is Quick Reference of “DTC CONFIRMATION PROCEDURE”.
Details are described in each TROUBLE DIAGNQSIS FOR DTC PXXXX.

“2: @ The "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.
® This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNGOSIS FOR DTC PXXXX.
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

ENGINE RELATED ITEMS

Diagnostic ]
trouble code Detected items
No. ion i
(Screen terms for CONSULT, Malfunction is detected when ..
CONSULT |\ | “SELF-DIAG RESULTS” mode)
GST ,
P0O135 0901 | Front heated oxygen sensor heater | ® The current amperage in the heater circuit is out of the normal range. £
circuit {An improper voltage drop signal is sent to ECM through the heater.}
(FR 02 SEN HEATER) o
P0O136 0707 | Rear healed oxygen sensor circuit | ® An excessively high voltage from the sensor is detected by the ECM. *
(REAR 02 SENSOR) -------------------- e R A
® The specified maximum and minimum voltagss from the sensor are
not reached.
® |t takes more than the specified time for the sensor to respond
between rich and lean. e
Po170 0706 [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 teo rich.) clL
BT
PD300 0701 | Multiple cylinders’ misfire {Three way catalyst damage) (Exhaust quality deterioration;
{MULTI CYL MISFIRE) The misfire occurs, which wili dam- | The misfire occurs, which will not AT
age three way catalyst by over- damage three way catalyst but will
PO301 0808 [ No. 1 cylinder's misfire heating. affect emission deterioration.
(CYL 1 MISFIRE) B
Po302 0607 [ No. 2 cylindet's misfire
(CYL 2 MISFIRE) B
PG303 0606 | No. 3 cylinder's misfire
(CYL 3 MISFIRE) BB
P304 0605 | No. 4 cylinder's misfire
(CYL 4 MISFIRE) &7
P0325 0304 | Knock sensor circuit ® An excessively low or high voltage from the sensor is detected by the
(*3) {KNOCK SENSOR) ECM. B3
P0335 0802 | Crankshaft position sensor (OBD) | @ The proper pulse signal from the sensor is not detected by the ECM
circuit while the engine is running at the specified rpm. BY
[CRANK PCS SEN (OED}]

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. H

Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE”

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, solencid and circuit. EL

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

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

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK” (22
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 to detect a malfunction (if
one exists).
DRIVING : Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).

*3: Freeze frame data is not stored in the ECM for the “Knock sensor”. The MIL will not light up for a “Knock sensor” malfunction,
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable
—: Not applicable

Check ftems
(Possible Cause)

“DTC 1
CONFIRMA-
TION PRO-
CEDURE”
Quick Ref.

2
“OVERALL
FUNCTION
CHECK”
Quick Ret.

Fail
Safe
System

MiL
IHumination

Reference
Page

® Harness or connectors
{The heater circuit is open or shorted.}
® Front heated oxygen sensor heater

RUNNING

2 trip

EC-123

® Harness or connectors
(The sensor circuit is open or shorted.)
® Rear heated oxygen sensor
® Fuel pressure
® |njectors
® Intake air leaks

RUNNING
(DRIVING)

2 frip

EC-126

® Intake air leak

® Front healed oxygen sensar
® |njectors

® Fxhaust gas leaks

® |ncorrect fuel pressure

® Mass air flow sensor

® | ack of fuel

RUNNING

2 trip

EC-131

® [mproper spark plug

® Ignition secondary circuit is open or shorted
® Insufficient compression

® Incorrect fuel pressure

® EGR valve

® |njector circuit is open or shorted

® |njectors

® [ntake air leaks

® | ack of fuel

® Magnetized flywheel (drive plate}

.

DRIVING

{Three way
catalyst dam-
age;

1 trip
{Exhaust
quality dete-

rioration)

2 trip

EC-136

® Harness or connecters
{The sensor circuit is open cr shorted.)
® Knock sensor

RUNNING

EC-140

® Harmess or connectars
(The sensor circuit is cpen.)
® Crankshaft position sensor (OBD)

RUNNING

2 trip

EC-143

*1: ® This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Details are dascribed in each TROUBLE DIAGNOSIS FOR DTC PXXXX.

*2: @ The “OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a component of 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.
® This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PX3CKK.
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

ENGINE RELATED ITEMS

Diagnostic
frouble code Detected items
MNo. 1 i e I
(Screen terms for CONSULT, Maifunction is detected when ... [
CONSULT “SELF-DIAG RESULTS” mode})
MIL
GST o
P0340 0101 | Camshaft position sensor circuit | ® Either 1° or 180° signal is not detected by the ECM for the first few sec- &l
(CAMSHAFT POSI SEN) onds during angine cranking.
® Either 1° or 180° signal is not detected by the ECM often encugh while
the engine speed is higher than the specified rpm. LG
® The relation between 1° and 180° signals is not in the normal range dur-
ing the specified rpm.
P0O400 0302 | EGR function ® The EGR flow is excessively low or high during the specified driving
(EGR SYSTEM) condition.
FiE
Po402 0306 |EGRC-BPT valve function ® EGRC-BPT valve does not operate properly. L
(EGRC-BPT VALVE) ke
P0420 0702 | Three way catalyst function ® Three way catalyst does not operate propetly,
(TW CATALYST SYSTEM) ® Three way catalyst does not have enough oxygen storage capacity. o7
)
0500 0104 | Vehicle speed sensor circuit ® The almost 0 km/h (0 MPH) signal from the sensor is detected by the AT
(VEHICLE SPEED SEN) ECM even when vehicle is driving.
P0O505 0205 |ldle speed control function ® The idle speed control function does not operate properly. =
(IACV-AAC VALVE) i
POB05 030t |ECM @ ECM calculation function is malfunctioning. ER
(ECM) =k
P0705 1003 | Park/Neutral position switch cir- | ® The signal of the park/neutral position switch is not changed in the pro-
cuit cass of engine starting and driving. h
(PARK/NEUT POSI SW) &7
P1320 0201 |Ignition signal circuit @ The ignition signal in the primary circuit is not detected by the ECM dur-
(IGN SIGNAL-PRIMARY) ing engine cranking or running. Eg
BT
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. 1
ridh

Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE"

IGN: ON : Tuming the ignition switch ON is required for checking the function of the sensor, switch, solenoid and circuit.
RUNNING: Running enging is required for checking the function of the sensor, switch, solenoid and circuit. iEL
LIFTING : Lifting up the vehicle, running engine and spinning wheels are required.

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

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK"”

IGN: ON : Turning the ignition switch ON is required for the ECM to detect a maifunction (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 to detect a malfunction (i
one exists).

DRIVING : Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable

—: Not applicable

Check ltems
(Possible Cause)

“DTC *1
CCNFIRMA-
TION PRO-
CEDURE"
Quick Ref,

2
“OVERALL
FUNCTION
CHECK”
Quick Ref.

Fail
Safe
System

MIL
Hlurrination

Reference
Page

® Harness or connectors
. (The sensor circuit is open or shorted.)
® Camshaft position sensor
® Starter motor
® Starting system circuit (EL section}
® Dead (Weak} battery

RUNNING

2 trip

EC-147

® EGR valve stuck closed, open or leaking

® Passage blocked

® EGR valve and EVAP canister purge control solenoid
valve

® Tube leaking for EGR valve vacuum

® EGRC-BPT valve leaking

® EGR temperature sensor

RUNNING

2 trip

EC-152

® FGRC-BPT valve
® Rubber tube (blocked or misconnected)

RUNNING

2 trip

EC-161

® Three way catalyst
® Exhaust tube

® |ntake air leaks

® |njectors

® |njector leaks

RUNNING

1 trip

EC-183

® Harness or connectors
{The sensor circuit is open or shorled.}
® Vehicle speed sensor

DRIVING

LIFTING

2 trip

EC-166

® Harness or connectors
(The valve circuit is shorted.)
® |[ACV-AAC valve
® Harness of cennectors
(The valve circuit is open.}
® |ACV-AAC valve

RUNNING

2 trip

EC-170

® ECM
(ECCS control medule)

RUNNING

2 trip

EC-174

® Harness or connectors

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

1GN: ON

2 trip

EC-178

® Harness or connectors
(The ignition primary circuit is open or shorted.)
® Power transistor unit
® Resistor
& Camshaft position sensor
® Camshaft position sensor circuit

RUNNING

2 trip

EC-181

“1: @ This is Quick Reference of "DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.

*2; ® The “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 CCDE CONFIR-

MATICN PROCEDURE",

When no DTC CONFIRMATION PROCEDURE is available, the “NG" result of the OVERALL FUNCTION CHECK can
be considerad to mean the same as a DTC detection. .
® During an “NG” OVERALL FUNCTICN CHECK, the DTC might not be confirmed.
® This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.
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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 ... [

CONSULT |\ | “SELF-DIAG RESULTS” mode)

GST
P1336 0905 | Crankshaft position sensor (OBD) | ® The chipping of the flywheel or drive plate gear iooth {cog) is detected B
{CRANK P/S (OBD)-COG] by the ECM.
' i&
P1400 1005 |EGR valve and EVAP canister ® An improper voltage signal is detected by the ECM through the sole- ’

purge control solenoid valve circuit noid valve.
(EGRC SOLENGCID/V)

P1401 0305 | £EGR temperature sensor circuit ® An excessively low or high voltage from the sensor is detected by the
(EGR TEMP SENSOR) ECM, even when engine coolant temperature is low or high.
FE
P1605 0804 | A/T diagnosis communication line | ® An incorrect signal from A/T control unit is detected by the ECM.
{A/T DIAG COMM LINE)
P1900 0208 | Cooling fan circuit ® Cooling fan does not operate properly.
(*4) (OVER HEAT) (Overheat) MU
® Cooling system does not operate properly.
(Qverheat)
® Engine coolant was not added to the system using the proper fiiling BT
method.
i
Tl
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.
=5
. HEH ]
Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE"
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 sensoer, switch, sclencid and circuit. &T
LIFTING : Lifting up the vehicle, running engine and spinning wheels are required.
DRIVING : Driving the vehicle in the specified pattern is required.
Abbreviations for Quick Reference of "OVERALL FUNCTION CHECK” B
IGN: ON : Turning the ignition switch ON is required for the ECM to detect a malfunction (if one exisis).
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 to detect a maltunction (if BT
one exists).
DRIVING : Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).
*4: Diagnostic trouble code No. P1900 is not displayed in SELF-DIAGNOSTIC RESULTS mode with CONSULT. M
EL
IEX

SN
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable

—: Not applicable

Check ltems
(Possible Cause)

‘DTC M
CONFIRMA-
TION PRO-
CEDURE”
Quick Ref.

2
“OVERALL
FUNCTION
CHECK”
Quick Ref.

Fail
Safe
System

MIL
lllumination

Reference
Page

® Harness or connectors
#® Crankshaft position sensor (OBD)
® Flywheel (Drive plate)

RUNNING

2 trip

EC-186

® Hamess or connectors
(The valve circuit is open or shorted.)

® EGR valve and EVAP canister purge control solenoid
valve

IGN: ON
(RUNNING)

2 trip

EC-180

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

RUNNING

2 trip

EC-194

® Harness or connectors

{The communrication line circuit is open or shorted.}
#® Dead (Weak) battery
® A/T control unit

RUNNING

2 trip

EC-198

® Harness or connectors,
(The cooling fan circuit is open or shonted.}
® Cooling fan
® Radiator hose
® Radiator
® Radiator cap
® Water pump
® Thermostat
For more information, refer to “MAIN 12 CAUSES OF
OVERHEATING", (EC-212).

IGN: ON
(RUNNING)

2 trip

EC-201

*1: @ This is Quick Refarence of “DTC CONFIRMATION PROCEDURE”.
Detaiis are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.

*2: ® The “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 TRCUBLE CODE CONFIR-

MATION PROCEDURE".

When no DTC CONFIRMATION PROCEDURE is available, the “NG” resuli of the OVERALL FUNCTION CHECK can
be considerad to mean the same as a DTC detection.
® During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.
® This is Quick Reference of “OVERALL FUNCTION CHECK”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX,
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TROUBLE DIAGNOSIS — General Description

A/T RELATED ITEMS (Be sure to erase the DTC stored in ECM after the A/T related

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

repair.)
Diagnastic
trouble code Detected itams
No. Lo
(Screen terms for CONSULT, Malfunction is detected when ...
COgSS:LT MiL | “SELF-DIAG RESULTS” mode)

P0705 1101 | Inhibitor switch circuit
(INHIBITOR SWITCH)

® A/T control unit does not receive the correct valftage signal from the
switch based on the gear position.

PO710 1208 | Fluid temperature sensor
{FLUID TEMP SENSOR)

® A/T control unit receives an excessively low or high voltage from the

SENsor

PO720 1102 | Revolution sensor
{(VHCL SPEED SEN-A/T)

& A/T control unit does not receive the proper voltage signal from the

Sensor.

PQa725 1207 | Engine speed signal
(ENGINE SPEED SIG)

® A/T control unit does not receive the proper veoltage signal from the

ECM.

PO731 1103 | Improper shifting to tst gear posi-
tion
{A/T 15T SIGNAL)

® A/T cannot be shifted to the 1st gear position even if electrical circuit

is good.

PO732 1104 | Improper shifting to 2nd gear posi-
ticn
(A/T 2ND SIGNAL)

® A/T cannot be shifted to the 2nd gear pasition even if electrical circutt

is good.

PO733 1105 | Improper shifting to 3rd gear posi-
tion
(A/T 3RD SIGNAL)

® A/T cannot be shifted to the 3rd gear position even if electrical circuit

is good.

P0734 1106 | Improper shifting to 4th gear posi-
tion or TCC
{A/T 4TH SIGNAL OR TCC)

® A/T cannot be shifted to the 4th gear position or perfarm lock-up even
if electrical cireuit is good.

P0O740 1204 | T/C clutch sclenoid valve
{TOR CONVY CLUTCH 5Vv)

® A/T control unit detects the improper voltage drop when it tries to

operate

the sclenoid valve.

PO745 1205 |Line pressure solenoid valve
{LINE PRESSURE S/V)

® A/T control unit detects the improper voltage drop when it tries to

operate

the sclenoid valve.

PO750 | 1108 | Shifl solenoid valve A
(SHIFT SOLENOID/V A)

® A/T control unit detects the improper voltage drop when it tries to

operate

the solenoid valve.

PO755 1201 | Shift solencid valve B
{SHIFT SOCLENOID/V B)

® AT control unit detects the improper voltage drop when it tries to

operate

the solenoid valve.

P1705 1206 | Throttle position sensor
(THRTL POSI SEN-A/T)

® A/T control unit receives an excessively low or high voltage from the

Sensor.

P1760 1203 | Overrun clutch solencid valve
(OVERRUN CLUTCH S/V)

® A/T control unit detects the improper voltage drop when it tries to

operate

the solencid valve.

*t:

DRIVING pattern 1-6 means as follows:
Pattern 1 sheould meet b and c.

Pattern 2 sheuld meet a and ¢.

Pattern 3 shoutd meet a through e.
Pattern 4 should mest a and b.

Pattern 5 shculd meset 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 (8 MPH).

¢: Throtile opening is over 1/8.
d: Engine speed is over 450 rpm.

e: A/T fluid temperature is 20 - 120°C (68 - 248°F).
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable
—: Not applicable
“DTC *1 *2
CONFIRMA- | “OVERALL Fail MIL Reference
Check Items -
(Passible Cause) THON PRO- | FUNCTION | Safe Illemination Page
CEDURE” CHECK” System
Quick Ref. Quick Ref.
® Harness or connectors
(The switch circuit is open or shorted.} (Dzlg:,?l?) — — 2 trip
® |nhibitor switch P
® Harness or connectors
{The sensor circuilt is open or shorted.) (Daﬁtglrl:lg) — X 2 trip
® Fluid temperature sensor P
® Harness or connectors
(The sensor circuit is open or shorted.) DRIVING — X 2 trip
. (pattern 2)
® Revolution sensor
® Harness or connectors DRIVING . X 2 tri
{The signal circuit is open or shorted.) {pattern 5) P
® Shift solenocid valve A
® Shift solenoid valve B
® Qverrun clutch solenoid valve
® 1 ine pressure solencid vaive
® Each clutech
® Hydraulic controf circuit DRIVING . _ 5 tri
(pattern 3) P "
See “Selt-
diagnosis”,
................................................................................. “TROUBLE
® T/C clutch solenoid valve DIAG-
NOSES" In
® Harness or connectors AT section.
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip
® T/C clutch solencid valve
® Harness or connectors
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip
® Line pressure solenoid valve
® Harness or cannectors
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip
® Shift solenoid valve A
® Harness or connectors
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip
® Shift solenoid valve B
® Hamess or connectors
{The sensor circuit is open or shorted.) (D:l{t\e,:?i) — X 2 trip
® Throttle position sensor P
® Harness or connectors
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip

® Qverrun clutch solenocid valve

*1: @ This is Quick Reterance of “DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNQOSIS FOR DTC PXXXX.

*2: ® The “QVERALL 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 CONFIiR-

MATION PROCEDURE”.

When no DTC CONFIRMATION PRQCEDURE is avaitable, 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.
® This is Quick Reference of “OVERALL FUNCTION CHECK”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.
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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.

Priarity

Detected items (DTC)

1

® ECM (P0605, 0301)

® Mass air flow sensor circuit
(P0100, 0102)

@ Throttle position sensor circuit
{P0120, 0403)

® EGRC solenoid valve circuit
(P1400, 1005)

® A/T diagnosis communication line
(P1605, 0804)

® Camshaft position sensor circuit
{P0340, 0101)

® VVehicle speed sensor circuit
(P0O500, 0104}

@ |ntake air temperature sensor circuit
(PG110, 0401)

® Knock sensor circuit (P0325, 0304)

® Engine coolant temperature sensor
circuit (P0115, 0103) (P0125, 0908)

@ Igniticn signal circuit (P1320, 0201)

® Park/Neutral position switch circuit
(PO705, 1003)

2 ® EGR temperature sensor circuit ® Crankshaft position sensor circuit ® Front heated oxygen sensoer circuit
(P1401, 0305) (P0335, 0802) (P13386, 0905) (P0130, 0303)
® A/T related sensors, solencid valves @ Cocling fan circuit ® Rear heated oxygen sensor circuit
and switches (P1900, 0208} (P0138, 0707)
(PC705, 1101) (P0720, 1102)
(PO750, 1108) (PO755, 1201) ® Front heated oxygen sensor heater
(P0740, 1204) (PO745, 1205) circuit {P0135, 0901)
(PO725, 1207) (PO710Q, 1208)
3 ® EGR function (P0400, 0302) ® Misfire (PO300 - PO304, 0701 - 0605) ® Fuel injection system function

® EGRC-BPT valve function
(PO402, 0306)

® [ACV-AAC valve circuit
{P0D505, 0205)

® Closed loop control (P0130, 0307)

® |mproper shifting (PG731 - PO734,
1103 - 1108)

(PO170, 0706)

® Three way catalyst function
(P0420, 0702)
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

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

DTC No.
Detected items Engine operating condition in fail-safe mode
CONSULT MIL
GST
PC100 0102 Mass air flow sensor cir- | Engine speed will not rise mare than 2,400 rpm due to the fuel cut.
cuit
Po115 0103 Engine coolant tempera- | Engine coolant temperature will be determined based on the time after
ture sensor circuit turning ignition switch “ON” or “START".
Condition Engine coolant temperature decided
Just as ignition switch is turned ON or . i
Start 40°C (104°F)
More than 4 minutes after ignition ON 80°C (176°F)
or Start
40 - 80°C (104 - 176°F)
Except as shown above (Depends on the time)
PO120 0403 Throttle position sensor | Throttle position will be determined based on the injected fuel amount and
circuit the engine speed.
Therefore, acceleration will be poor.
Condition Driving condition
When engine is idling Normal
When accelerating Poor acceleration
e — Start signal circuit If the ECM always receives a start signal, the ECM will judge the start sig-
nal “OFF” when engine speed is above 1,000 rpm.
This prevents extra enrichment.
After the engine speed is below 200 rpm, start-up enrichment will be
allowed until the engine speed reaches 1,000 rpm.
— — ECM Fail-safe system activating condition when ECM is malfunctioning

The computing function of the ECM was judged to be malfunctioning.
When the fail-safe system activates (i.e., if the ECM detects a malfunction
caendition 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 malfunc-
tioning

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

Operation
Engine speed Engine speed will not rise more than 3,000 rpm
Fuef injection Simultaneous multiport fuel injection system
Ignition timing Ignition timing is fixed at the preset valve
Fuel pump Fuel pump relay is “ON when. engine is running and “OFF’
when engine stalls
IACV-AAC valve Full open
Cooling fans Cooling fan relay “ON" (High speed conditicn) when engine

Is running, and “OFF"" when engine stalls
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
T
z S
—_ (=] T
£ ] w
o = o i
O Q u = % = | ©
> o i} < = o T
w “ = (&) 18 o = <L
= | 3| © W E = | E|3
= = - Q
= il B Blzla|2lx
SYSTEM £ 52|86 @ c|E |2 |3 lu
o . . [3] o I = = o = & | Reference page
Basic engine control system ul =z | & 8 41 E T |82
i glwlz[2|lz|Z2|E|FiSdlai=2
= T (9|5 S| S |=zsiw|l]a
|23 = = ZlxT|E | B 2|25
= Q O @) o < i T o <t
BIgilZ2 /| a2|Y|le |l |?|wio|h
o m o) = [
h | Q| & a | = < | = | =
2 =R T = Rl N I O O B O =
A O S RV o T R T e = Zl¥ |89
g2k || =« | @ % Sl |w|w|¥
212|2is|2/8|3/3|3|¥|9|¢8%
Tja|z|s|3|FT|c(e|la|d|Ll|B|a
AA | AB | AC | AD | AE | AF | AG | AH | AJ | AK | AL | AM | HA
Fuel Fuel pump circuit LN N BN ] [ ) O |ec-219
Fuel pressure regulator system LN N EEORE NEGHE N R [ ] EC-24
Injector circuit * | & o | e e | [ EC-214
Evaporative emission system CI1O|IO(OlO01lCrO10]0 O EC-21
Air Positive crankcase ventilation system Ol | Ol @ | ® | O O1O0 EC-23
IACV-Air regulator o | @ |0 | | e |0 | O EC-227
Incerrect idle speed adjustment OO OO O O EC-26
IACV-AAC valve circuit ¢ | & & |8 |0 e @ ® <y |EC170
IACV-FICD solenoid valve circuit OOl OoO[O|lOlO|1O1010 O EC-230
Ignition Incorrect ignition timing adjustment Olo|e e | & L o EC-26
Ignition circuit o @ | e | o = [ BEAN [ ] EC-181
EGR EGR vglve & EV"AP‘camster purge control e|lo 0| ° £C-190
solenoid valve circuit
EGR system O|le|® | e ([ O(C e | & O O EC-152
Main power supply and ground circuit O1OoO1C|lO) O O10 OO O |EC-80
Cooling |Coo|ing fan circuit Ol1OolCclOoO1TC|lOio|l OOl O O |EC-201
Air conditioner circuit QIO 1010|100 O (O | HA section

® : High Possibility ftem
 : Low Possibility ltem
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
x
% g
—_ ] T
T 5 W —
n . o = Ll
C Q w Elo|=z|o
X %] L é E|lo|E
=h Elz|e T =
[ < o Q E a = o O
o g | < B[22 ¢
< L. =8 nng = ] w0 =5
SYSTEM [ e o = |
S| 2| Q O | = @
— ECCS systern @ 2|05 u|Z Fla|& |2 = Reference page
[in = =z L e}
= o o5 >S|e|s|= ||| a
Tz 2|8 2 E|E|R 215 =
L12e |19 |2l |®|w|uw
21516zl |03|a|d iz |z |82
gl sl |3 | =52l 0ig5 5=
giW|T 0|8 z|g|lE|lT B DIT
21Gla|s5l3|3|2/3|8 8|8|E
|z /8|2 2 |C|lol2|9lzi8|%|%
I | u T |lw | 3| x [r'a = | w0 ul w | @
AA 1 AB | AC | AD | AE | AF [ AG | AH | AJ | AK | AL [ AM [ HA
ECCS Camshaft position sensor circuit | ® | & | D ol O @] EC-147
Mass air flow sensor circuit oo | @& | e [ I [ ] EC-93
Front heated oxygen sensor circuit e | o Ol e LI 4 L ] EC-117
Engine coolant temperature sensorcircuit | ® | @ | & [ | @ | ® ;. & | & | & L EC-103, 112
Throttle position sensor circuit ¢ o ¢ 0| s 0@ L EC-107
lngﬁ:reCt throttle position sensor adjust- e | 0 o olo o EC-63
Vehicle speed sensor circuit OO O O EC-166
Knock sensor circuit O|1C 1O O EC-140
ECM IO |C|lO0]0|10 10 SO0 EC-174, 76
Start signal circuit @) EC-217
Park/Neutral position switch circuit @) @] OO O EC-176
Power steering oil pressure switch circuit O OO EC-224
® : High Possibility ltem (continued on next page)

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

SYMPTOM

SYSTEM

Reference page
— Engine mechanica! & other pag

i

LG

HIGH IDLE/LOW {DLE

ROUGH IDLE/HUNTING

IDLING VIBRATION

SLOW/NO RETURN TO IDLE
EXCESSIVE FUEL CONSUMPTION

& | HESITATION/SURGING/FLAT SPQT

& | SPARK KNCCK/DETONATION

& | LACK OF POWER/POOR ACCELERATION
% | OVERHEATSANATER TEMPERATURE HiGH
£\ EXCESSIVE OIL CONSUMPTION

£ | BATTERY DEAD {(UNDER CHARGE)

=
i
>
Q
=
T
x=
[
>
[

Fuel Fuel tank

Fuel piping

Vapor lock

Valve deposit

Poor fuel (Heavy weight gasoline, Low
octane)

Air Adr duct

Air cleaner

Air lzakage from air duct
{Mass alr flow sensor — thrattle body)

Throttle body, Throttle wire
Air isakage from intake manifold/
Collector/Gasket

Cranking Battery

Alternator circuit

Starter circuit

Fiywheel

Clutch intetlock switch
Inhibitor switch

Engine Cylinder head

Cylinder head gasket
Cylinder biock

Piston

Piston ring

Connecting rod

Bearing

Crankshaft

Valve Timing chain

mechanism | Camshaft

<
O
O

O

O] O
o0
0
O 0| O

EE

O 1ol |olo]2 ) HARDNG START/RESTART (EXCP. HA)

i |L
4=

o) o
OO
O

LT

FE section

QI o |8 O IO|C| O 010|010 S| ENGINE STALL

OGO (e O D0 O 0 (O
O
ClO| O |e O
O
Qo O |8 O
]
OO O e O |OC
0]l@

EL section

CL section
AT section

O|O0|10
()
Sl

Intake valve

Exhaust valve

Hydraulic lash adjuster

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

Lubrication | Oil pan/Qil strainer/Oil pump/OIl filler/Oil
gallery

Qil level (Low)/Filthy oil

Cacling Radiator/Hose/Radiator filler cap
Thermostat

Water pump

Water gallery

Cooling fan

Coolant level {low)/Contaminated coolant

ole[e 0|00 eleeelelOeeO O el O
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-
4

slislieliolell Jieliel elielielalielielN

O |&CIOOICIeeCIOI0IC | 60| eje
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QIORICIOOIC| & |[O|C|O0[C 8OO |OO|DO] .

CIOO|S|O|OKE]| & |8
OlO|0IC|O0
TOOICIO101S
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o] olielelielel:

o] o] olielle]le;

ol allalielelele

® : High Possibility ltem
{0 - Low Possibility tem
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

® Specification data are reference values.
& Specification data are outpul/input values which are detected or supplied by the ECM at the connector.

* Specification data may not be directly related to their components signals/values/operations.

(i.e., Adjust ignition timing with a timing light before monitering IGN TIMING. Specification data might be displayed even
when ighiticn timing is not adjusted to specification. This IGN TIMING monitors the data calculated by the ECM
according to the input signals from the camshaft position sensor and other ignition timing related sensors.)

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

MONITOR ITEM

CONDITION

SPECIFICATION

CMPSRPM (REF) : ;izh(;:;tn?aigng:r:}tpare tachometer indication with the CONSULT value. gm?l‘sif;?je?ame speed as the CON-
o A soncitoner swich, OFF e 18- 179

MAS AIRFFL SE ® Shilt iever: "N~
® No-load 2,000 rpm 1.7-21¢¥

COOLAN TEMF/S ® Engine: After warming up Morg than 70°C {158°F)

FR 02 SENSOR

FR O2 MNTR

® Engine: After warming up

Maintaining engine speed at 2,000 rpm

0-03V+e 08-1.0V

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

RR 02 SENSOR

RR O2 MNTR

® [Cngine: After warming up

Maintaining engine speed at 2,000 rpm

0 — Approx. 1.5V

LEAN « RICH

VHCI. SPEED SE

® Turm drive wheels and compare speedometer indication with the CONSULT

Almost the same speed as
the CONSULT value

value
BATTERY VOLT ® |gnition switch: ON (Engine stopped} 11 - 14V
e [ Throttle valve fully closed 0.35 - 0.65V
THRIL POS SEN [ igI;EnttlF)n switch: QN
{Engine stopped) Throttle valve fully opened Approx. 4.0V

EGR TEMP SEN

® Engine: After warming up

Less than 4.5V

START SIGNAL

® [gnition switch: ON — START — ON

OFF — ON — OFF

Threttle valve:

® - ; idle position ON
CLSD THL/P SW Ignltlf]n switch: ON
(Engine stopped) Throttle valve:
) OFF
Slightly open
. Alr conditioner switch: OFF OFF
Engine: After warming up, idle the
AIR COND SIG engine Air conditioner switch: ON OoN
(Compressor operates)
Shift lever “P" or "N” ON
P/N POSI SW ® Ignition switch: ON
Except above QFF

EC-80
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor
Mode (Cont’d) '

MONITOR ITEM

CONDITION

SPECIFICATION ol

Steeting wheel in neutral position

OFF

PW/ST SIGNAL ® E:;i::: After warming up, idle the (forward direction)
The steering whee| is turned ON
IGNITION Sw ® gnition switch: ON — OFF ON — OFF
® Engine: After warming up ldle 2.4 .32 msec =
® Air conditioner switch: QFF ' ' ' :
INJ PULSE ® Shift lever: “N”
® No-load 2,000 rpm 1.8 - 2.8 msec. o
. i
idle 1.0 - 1.6 msec 7
B/FUEL SCHDL ditto
2,000 rpm 0.7 - 1.3 msec
Idle 13 -15° BTDC
IGN TIMING ditte
2,000 rpm More than 25° BTDC
Idle 20 - 40% FE
IACV-AACH ditto T
2,000 rpm —
A/F ALPHA ® Engine: After warming up Maintaining engine speed at 2,000 rpm | 53 - 155% ol
[
AIR COND RLY @ Air conditioner switch: OFF — ON OFF — ON hd
® {gnition swilch is turned to ON (Operates for 5 seconds)
® Engine running and cranking ON T
FUEL PUMP ELY | @ when engine is stopped {stops in 1.0 seconds) i
® [xcept as shown above OFF
Engine coctant temperature is 94°C
(201°F} or less for A/T models, and 99°C | OFF
(210°F) or less for M/T models
® After warming up engine, idle the Engine coolant temperature is between
COOLING FAN engine. 95°C (203°F) and 104°C {219°F) for A/T |LOW
® Ajr conditioner switch: OFF models only
Engine coolant temperature is 105°C B
{221°F) or more for A/T models, and HIGH
10C°C (212°F) or more for M/T modgls
® Engine: After warming up Idie OoN BE
® Air conditioner switch: OFF ’
EGRC SOLV ® Shift lever: *N"
® No-load 2,000 rpm CFF
&7
® Engine speed: Idle ON sl
02 SEN HEATER
® Engine speed: Above 3,200 rpm OFF
® Engine: After warming up ldle 20.0 - 35.5% H?
® Air conditioner switch: OFF ' '
CALLD VALUE ® Shiit lover “N* j
® No-lvad 2,500 rpm 17.0 - 30.0% -
.
. el Throtile valve fully closed 0.0%
ABSOL THP/S ® lgém!lpn switch: ON
(Engine stopped) Throttle valve fully opened Approx. 88%
L] 5
® Engine: After warming up Idle 25 - 5.0 gmis Fl&
MASS AIRFLOW ® Air conditioner switch: OFF ' '
® Shift lever: “N"
® No-lnad 2,500 rpm 7.1 -12.5 gm/s 5
DK
309
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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.

(Select “HI SPEED” in “DATA MONITOR” with CONSULT.)

THRTL POS SEN, ABSOL TH-P/S, CLSD THL/P SW

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

or rise after “CLSD THL/P SW” is changed from “ON” to “OFF”.

CLSD THUP SW -00"09  ABSOL THeP/S -0009 THRTL POS SEN -00"09
10:22 +02'69  10:22 % +02"69 10:22 x0.1V +02"69
OFF ON 0 25 50 75 100 0o 13 26 a8 51
Ful {» « sy
Release e,
- -
!
Full i i
Depress | |
| ;
i ! SEFOsEP

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

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 revving quickly up to 4,800 rpm under no ioad after warm-
ing up engine sufficiently.

Each value is for reference, the exact value may vary.

863
o
oo

* o

= -,

£ ‘«..,,__" * “CMPSeRPM(REF)” should increass gradually

[ ., N .
Eg o= "'».,_'h while depressing the accelerator pedal and
% * "*-.,.. should decrease gradually after releasing
= ""—-.,,_ the pedal without any intermittent drop orrise.
o 2 — i,
g uuuuuu e
oy
58°
Q=]
[=1=115)
2%
@ o

()

2o :

t;;<; I hn + “MAS AIR/FL SE” should increase when
w : N depressing the accelerator pedal and should

T e i e .
o o - e M decrease at the moment "THRTL POS SEN" is
£ closed (acceleralor pedal is released).
<
@8
=8° ry
SEF059P
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TROUBLE DIAGNOSIS — General Description

-00"06
+04'67

THRTL POS SEN

-00"06
+04"67

RR 02 SENSOR

09:25

-00"06
+04"67

FR 02 SENSOR
09:25

-00"06

INJ PULSE

09:25

x0.1V

09:25

x0.01v

x0.01V

+04"67

MSEC

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

= 'THRTL POS SEN" should increase while EfA
depressing the accelerator pedel and should
decrease while releasing it.

© FE
L =~
o
L
&4 &
P "
81 “ T
« 'BR 02 SENSOR" may increase immediately after
depressing the accelerator pedel and may
3 decrease after releasing the pedal. BT
R . ’ S
<
w
L) =
[aY]
[at]
T -
o
O =~}
e, P —— = "FR 02 SENSOR" may increase immediately after N
) - depressing the acceferator pedel and may §T
31 - - decrease after releasing the pedal.
L o BS
(=]
&7 BY
g.—.
[l
A,
o WA
! EL
= "INJ PULSE" should increase when depressing
o the accelerator pedal and should decrease
. P when the pedal is released. (B
i e A B
."i’ ---------------------------------------
(o=

SEFOs0P
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value
—rlh 8 PREPARATION

\\ ‘ 1. ECM is located behind the center console. For this

\\\ inspection, remove the front passenger center console
N
@N@w%x

P

\ panel.
W
Tl

ECM harness
connector

AECES83

2. Remove ECM harmess protector.

ECM hamess protector
AEGE13

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

ily.

/
//
LThi Tester probe

n wire

serss7| ECM HARNESS CONNECTOR TERMINAL LAYOUT

w

101ho2fioa| Ho4H105106
Ho7hostoe| H1ol111 12
113f1ali1s| fel7is

g W
5152 [egbrioaled

E H.S. SEF064P .
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE

Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL COLOR ITEM CONDITICN (DC Voltage)
NO.
|Engine is running. |
0.2 - 0.3v*
Idle speed
1 W/B Ignition signal
'Engine is running.
Approximately 0.5V~
Engine speed is 2,000 rpm
[Engine s running. |
2 GY/R ignition check I_ Approximately 12V*
Idle speed
|Engine is running.|
3 L/OR Tachometer Approximately 7v*
idle speed
{Engine is running.J
[Ignition switch "OFF”]| 0-1V
For a few seconds after turning ignition switch
4 wW/G ECCS relay (Self-shutoff) “OFF”
|ignition switch r‘OFF”I
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V}
switch “OFF”
PU [Ignition switch “ON”|
7 (AT AT check signal 1.0 - 8.0V
models) |Engine is runn'rng.|
||gniti0n switch “ON"|
For 5 seconds after turning ignition switch 0.07 - 0.20V
I(ON‘!
8 B/P Fuel pump relay {Engine is running. |
[ignition switch “ON”|
BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14v)
switch "ON”
[Engine is running.|
10 B - ECCS ground L Engine ground
Idle speed
|Engine is running. BATTERY VOLTAGE
LG Cooling fan is not operating (11 - 14V)
13 (AT Cooling fan relay {(High)
models) [Engine is running.]
|_ 0.07 - 0.10V
Cooling tan (High) is operating
Engine s running | BATTERY VOLTAGE
Cooling fan is not oparating {11 - 14V)
14 LG/R Cooling fan relay (Low)

IEngine is running.|

|— Cooling fan {(Low) is operating

0.07 - 0.10V

*Average voltage for puise signal (Actual pulse signal can be confirmed by oscilloscope.}
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
INAL ITEM CONDITION
M COLOR © © (DC Voltage}
NO.
lEngine is running.|
C.08 - g.2v
Both A/C switch and blower switch are “ON”
15 Gy Air canditioner relay — :
|Eng|ne is runnlng.‘ BATTERY VOLTAGE
A/C switch is “OFF” (11-14V)
[lgnition switch “ON” Approximately 80mv
18 OR/L Malfunction indicator Iamp IEngine is running.‘ BATTERY VOLTAGE
Idle speed {(11-14Y)
Egine is running.|
19 B ECCS ground |_ Engine ground
idle speed
llgnition switch “ON”J Approximately 0V
20 B/Y Start signal BATTERY VOLTAGE
|Ign|t10n switch “START (11 - 14V)
|Engine is running.’
Both air conditioner swiich and blower switch | Approximately OV
21 R/L Air conditioner switch are “ON” {Compressor operates)
Engine is runnin@ BATTERY VOLTAGE
Air conditioner swiich is “OFF” (11 - 34V)
[Ignition swilch “ON”]
Neutral position switch Gear position is “Neutral position” (M/T mod- 1 Approximately OV
(M/T models) els) o
22 GIOR || bitor switch (AT mod- Gear position is “N” or “P” {A/T models)
Is = b CON"
€ ) |Ign|‘£|0n switch “ON BATTERY VOLTAGE
Except the above gear position (11 - 14v)
@ition switch “ON"i
0.35 - 0.65V
Accelerator pedal released
23 Y Throttle position sensor
Igniticn switch “ON"
Apparoximately 4V
Accelerator pedal fully depressed
|Engine is running.|
. . _ Approximately 0V
o5 B Power steering oil pres- Steering wheel is being turned
sure switch ‘Engine is running.‘
Approximately 5V
Steering wheel is not being turned
Engine is running. ; 18-24v*
26 PU/R Vehicle speed sensor l ‘ Approximately 1.6 - 2.

L Slowly rotating front wheels

{AC voltage)

*Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilioscope.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
IT
MINAL COLOR EM CONDITION (DC Voltage)
NO.
]Ignition switch “ON”|
Approximately 0.4V
Throttle position sensor Accelerator pedal released
a3 W/R .
signal fignition switch "ON"]
Approximately 3v
Accelerator pedal fully depressed
|Ignition switch “OFF"{ ov
38 B/R Ignition switch | BATTERY VOLTAGE
Ignition switch “ON”
(11 - 14V)
|Engine is running. |
39 B ECCS ground Engine ground
Idle speed
40 L Camshaft position sensor | |ENgine is running. | Approximatsly 2.7V*
44 L (Reference signal) Idle speed (AC voltage}
|E . . | Engine ground
ngine 1s running. {Probe this terminal with
43 B ECCS ground
g {__ Idle speed ) tester probe when
measuring.)
41 B/W Camshaft position senser |Engire is running. | Approximately 2.7V*
45 B/W (Positicn signal) |__ Idie speed {AC voltage)
(Engine is running. |
Front heated oxygen san- 0 - Approximately 1.0V
46 w S0F After warming up sufficiently and engine speed | (periodicalty change)
is 2,000 rpm
[Engine is running.| (Warm-up condition)
L 1.3-1.7V
Idle speed
47 OR Mass air flow sensor
!Engine i5 running.[ {Warm-up condition}
1.7 -2V
Engine speed is 2,000 rom
i Engine is running. | (Warm-up condition)
48 W Mass air flow sensor 1 L | 0.005 - 0.02Y
ground Idle speed
Throttl iti
49 P/L fottle posttion sensor '1gnition switch “ON”} Approximately 5V
power supply
IEngine is running.‘ (Warm-up condition)
50 B Sensors’ ground 0.001 - 0.02V
Idle speed
0 - 484V
Engine coolant iempera- — - Cutput voltage varies with
o1 BRY ture sensor |Engine s runnlng.l engine coolant tempera-
ture.
(Engine is running.]
Rear heated oxygen sen- ) -
52 | W L After warming up sufficiently and engine speed | O - Approximately 2.2V

s0r

is 2,000 rpm

*Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)
**During the on-board diagnosis for the cpen circuit, approx. 1.5 - 5V will appear. This is not a malfunction. (Refer 1o page
EC-128.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
53 W Crankshaft position sensor | |[ENgine is running.| (A/T: N range, M/T: Neutral) More than 0.4v*
(0BD) L Idle speed (Air conditioner switch “OFF”) (AC voltage}
IEngine is running.|
54 W Knock sensor 2.0-3.0V
Idle speed
56 W/R — e BATTERY VOLTAGE
51 WR Power supply for ECM tIgnition switch “ON”| (11 - 14Y)
; Engine is running.
58 LB Data link connector for | | 8- 10V
GST Idle speed (GST is disconnected)
IEngine is running.| (Warm-up condition)
Less than 4.5V
Idle speed
62 R/B EGR termperature sensor
[Engine is running.[ (Warm-up condition)
l_ 0-1.5V
EGR system is aperating
intake air temperature 0-5.0v
63 R/Y sensor P |Engine is running.| Qutput voltage varies with
intake air temperature.
64 G/B |Engine s running.| Approximately OV
Data link connector for .
65 L GYL | oonsuLT ldle speed (CONSULT is connected and Approximately 4 - 9V
68 G/W turned on} Approximately 3.5V*
70 W/L Power supply (Back-up} |Tgnition swilch “OFF”| 3?”5::3; VOLTAGE
|Engine is running.|
|_ Approximately 5 - 14V
Idle speed
101 | SB IACV-AAC valve [Engine is running.]
Steering wheel is being turned 5-9v
Air conditioner is operating
Headlamps are in high position
102 R/B Injector No. 1
104 G/B Injector No. 3 BATTERY VOLTAGE
Engine is running
107 Y/B Injector No. 2 (11 - 14V)
109 L/B injector No. 4
(Engine is running.—| (Warm-up condition) BATTERY VOLTAGE
EGR vaive & EVAP canis- | | Engine speed is 2,000 rpm {11 - 14v)
103 P ter purge control solencid
valve Engine is running. | (Warm-up condition) o
.06 - 0.11V
ldle speed
Engine is running. ;
106 | B ECCS ground | | Engine ground

ldle speed

*Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
- Ignition switch “ON”
108 R/Y Rear heated oxygen sen ‘ 2 l Approximately 0.2V
sor heater [Engine is running.]
. Engine is running.
14 B Rear heated oxygen sen r f 0.02 - 0.07V
sor heater ground Idle speed
|T5ngine is running. |
12 B ECCS ground I_ Engine ground
ldle speed
Engine is running.
13 WL Current return r L i BATTERY VOLTAGE
Idle speed (11 -14V)
|Engine is running.]
|_ ) _ Approximately 0.2V
15 OR Front heated oxygen sen- Engine speed is below 3,200 rpm
sor heater [Engine is running.| BATTERY VOLTAGE
Engine speed is above 3,200 pm (11 - 14Y)
|Engine is running.]
118 B ECCS ground Engine ground

I— ldle speed

EC-89
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-MAIN-01

BATTERY BATTERY

mwm : Detectable line for DTC
7.5A Refer to “EL-POWER". — : Non-detoctable line for BTC

|
SiE8 % (1]
IF%I IGNITION l_*_lz .l
OFF.\’;‘ -(:T CH I_E"_sj_l =
T
@o—

|
3]

ACC ol WiL
; ERIEE ECCS
B/IR onlRecay
|——'—|
ol
e g
I WG WR
B/R
[—I—[ |
To
1] @ -WR=— 2 cvps
R |
I To . .
T =B R - IGN/SG |
BR wiL wiL WG WR WA
[l IF7a] [l raillcalical
IGNSW BATT CRIN SSOFF VB VB
(ECCS
CONTROL
MODULE)
GND-C GND-C  O2H- GND-l  GND-l GND-E GND-E GND-E
TEH I EE) 1K A T T S [ R |
B B B B B B B B
| | l | ] | ] ] I
—Y I *o—o—eo
I 1
B B
1
@-8 =@
e L
F12
Refer to last page (Foldout page).
@5, Gt
A
() 113 X ED
[T w OLTI1 w e
] H.S. :w
L

101]102|103| [104]105]106
1071108]108| [110]111]112
113{114]115] [16)117[118

AECB06
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

—4 CONNECT

[ Ecn ﬁc::mscmnﬂ %e
L]

[ Eon ﬁcnnnscrmﬂ%%

70-113

SEFQB5P

SRS,
(&
SEF066P
5. g CONNECT
[__Ecn o[ connECTOR] %
55'61
'-»'b -
R
SEF067P
m D\SCENNE 13 DI“-CONNEET
[ ecm |°|GONNECTOR” 3
56 4 61 (2]
e et _5_

G

AEC916

Main Power Supply and Ground Circuit

(Cont’d)

INSPECTION START

Start engine.
Is engine running?

WA

No CHECK POWER SUP-

Yes

E ¥

PLY-L

1. Turn ignition switch _,
“ON". El

2. Check voltage between
ECM terminal and
ground with CONSULT
or tester. L
Voltage: Battery volt-

age
If NG, check the following.
® Harness connectors

@9. ED

® Harness connectors

@9, @3

® Harness for open or short
between ECM and ignition
switch

If NG, repair harness gr con- =

nectors.

=n)
i

J,OK

Go to “CHECK
GROUND CIRCUIT” on
next page.

CHECK POWER SUPPLY-II.

1. Stop engine. .

2. Check voltage between ECM terminals
@9, (113 and ground with CONSULT or
tester,

Voltage: Battery voltage

NG
Check the following.

Y

OK

v

® Harness connectors

@y, €D

® Harness connectors

® 7.5A fuse L
® Harness for open or short

between ECM and battery
If NG, repair harness or con- =
nectors, B

CHECK POWER SUPPLY-IIL

1. Turn ignitien switch “ON" and then
“QFF".

2. Check voltage between ECM terminals
©8), € and ground with CONSULT

or tester.

Voltage:

Afier turning ignition switch
“OFF”, battery voltage will exist
for a few seconds, then drop to
approximately OV.

OK. [ Go to [ “cHECK

Y

NG

Case-2

GROUND CIRCUIT” on
next page.

Case-1: Battery voltage does

not exist. ET
Case-2: Battery voltage axists

for more than a few

Case-t

Y

(Go 10 next page.)

EC-91

seconds. i
&,
»| Goto [ “CHECK ECCS 2L
RELAY” on next page. =
1B
319



TROUBLE DIAGNOSIS FOR POWER SUPPLY

N
> .
\\\\\\\\\\\\\\\\\\\\\\\

R

ECM harness

connector
AECE83
r? s DISCORNECT C -
EDNE T.8. Eé} J
i .
\ D O
AEC6E84
QISCONKEC™ & DISCONNECT
AE 4
ECM  |9[CONNECTOR 5]
4 L]
5]
G
AEC492
—
—O
[5 ]
| 2 1|
e
SEF023M
m DISGOMHECT
[__.EcM "[o[connECTOR]| E Géj]

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

Le o

(5

AEC496

Main Power Supply and Ground Circuit

(Cont’d)
®

B l

CHECK HARNESS CONTINUITY

BETWEEN ECCS RELAY AND ECM

1. Disconnect ECM harness connector.

2. Disconnect ECCS relay harness con-
nector.

3. Check harness continuity between ECM
terminals , and terminal @
Continuity should exist.

If OK, check harness for short.

NG

OK

v

Repair harness or cannec-
tors.

CHECK VOLTAGE BETWEEN ECCS
RELAY AND GROUND.

Check voltage between terminals @ @
and ground with CONSULT or tester.
Voltage: Battery veltage

NG

OK

¥

Check the following.

® Harness for open or
short between ECCS
relay and battery

If NG, repair harness or

connectors.

CHECK OUTPUT SIGNAL CIRCUIT.
Check harness cortinuity between ECM
terminal (@) and terminal (2).
Continuity should exist.

If OK, check hamess for short.

NG

Y

OK

h 4

Repair harness or connec-
tors.

CHECK ECCS RELAY.
1. Apply 12V direct current betweean relay
terminals and
2. Check continuity between relay termi-
nals and .
12v ((1) - @) applied:
Continuity exists.
No voltage applied:
No continuity

NG

OK

Y

Y

Replace ECCS relay.

CHECK GROUND CIRCUIT.
1. Turn ignition switch “OFF”.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
terminals , , , ,
, and engine ground.
Continuity shouid exist.
If QK, check harmess for short.

NG

| Repair hamess or connec-

LOK

Check ECM pin terminals for damage and
check the connection of ECM harness

connector.

INSPECTION END

EC-92

»
tors.
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (DTC: 0102)

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

air, the greater the heat loss.

Therefore, the ECM must supply more electric current to main- £
tain the temperature of the hot wire as air flow increases. The
seF781K|  ECM detects the air flow by means of this current change.

@

LG
Diagnostic
Trouble Malfunction is detectec when ... Ch?Ck ftem
(Possible Cause)
Code No.
P0100 A) An excessively high or low voltage from the sensor is | ® Harness or connectors
0102 sent to ECM. (The sensor circuit is open or shorted.) [EE

........................................................................................... ® Mass air flow sensor

B), C) Vollage sent to ECM is not practical when com-
pared with the camshaft position sensor and o
throttle position sensor signals.

DIAGNOSTIC TROUBLE CODE CONFIRMATION L
PROCEDURE -
Procedure for malfunction A &
1)} Turn ignition switch “ON”, and wait at least 6 sec-
= onds.
[

ohe

2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 3 seconds.
OR A
= 1) Turn ignition switch “ON”, and wait at least 6 sec- A
onds.
2) Start engine and wait at least 3 seconds.
3) Select “MODE 3" with GST.
OR
1} Turn ignition switch “ON”, and wait at least 6 sec-
onds.
2) Start engine and wait at least 3 seconds.
3) Turn ignition switch “"OFF”, wait at least 5 seconds
and then turn “ON'.
4) Perform “Diagnostic Test Mode II" (Self-diagnostic
results) with ECM. T

)
29

e
—

o
@i

[
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (DTC: 0102)

(Cont’d)
Procedure for malfunction B

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

OK NG 3) Start engine and warm it up sufficiently.
MAS AIR/FL SE +00'21 MAS AIRFFL SE +00°21 4) Run engine 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 0 13 26 38 51
% — — @@\, 1) Turn ignition switch “ON”,
=/ 2) Start engine and warm it up sufficiently.
% 3) Run engine for at least 10 seconds at idle speed.
4) Select “MODE 3” with GST.
s OR
‘ @ 1) Turn ignition switch “ON”.
2) Start engine and warm it up sufficiently.
3) Run engine for at least 10 seconds at idle speed.
Y ] 4) Turn ignition switch “OFF”, wait at least 5 seconds
et i and then turn “ON”.

5} Perform “Diagnostic Test Mode II" (Self-diagnostic
results} with ECM.

OVERALL FUNCTION CHECK
seFoseN|  Use this procedure to check the overall function of the mass air

flow sensor circuit. During this check, a DTC might not be con-

FUEL SYS #1 OPEN firmed.
FUELSYS #2 UNUSED
§6§C|__A';N’T‘ET’EMP 30-C Procedure for malfunction C

HORT FT #1 7 I . PR
LONG FT #1 1000R5H 1) Turnp ignition switch “ON".
RGeS Okm/h 2) Start engine and warm it up sufficiently.

20.0° " ; .

| ADVANCE 56°C 3) Select “DATA MONITOR” mode with CONSULT.
MAR PO 0.0gm/sec 4) Check the voltage of mass air flow sensor with
023 LOGATION 0.6807 “DATA MONITOR”.
EeBlsl 0% 5) Check for linear voltage rise in response to increases
028 Bi,82 0.080V to about 4,000 rpm in engine speed.

SEF003P|

@ 1) Turn ignition switch “ON".

oy =Y P 2) Start engine and warm it up sufficiently.
[_ECM__|o[CONNECTOR]| E} 3} Select “MODE 1” with GST.

47 - 4) Check the mass air flow with “MODE 1.
5) Check for iinear mass air flow rise in response to

increases to about 4,000 rpm in engine speed.

OR
s 1) Turn ignition switch "ON”.
w2 2) Start engine and warm it up sufficiently.
A" cﬁ‘ OES; 3) Check the voltage between ECM terminal and
\L% TSEFQQQN ground'

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

EC-94 322



TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (DTC: 0102)

(Cont’d)
Gl
EC-MAFS-01
Bl
BATTERY mmmm : Detectable line for DTC
]_ e : NoON-deteciable line for DTC
75A Aefer 10 “EL-POWER". =l
$
| |
wik ﬂ:@
RIS . —
WL : @=wrmmmp o s
e
78
T WR HE
WL WL iEs
rL—I [—l—l MASS AIR ~
Lrs] FLOW SENSOR GL
1
N (T

A
SE

3
L | §
.-._m@
I“_‘-_——____—
i I
1| 1|
@ -————-—--M
£
Gk} ) o
Es) Se GiEs

&

JOINT
CONNECTOR-1
] ST
WG WR WR W OR e
-B
] 1 1 il ¢ )
SSOFF VB VB GA- QA+ |ECM(ECCS | RE
CONTROL B B
MODULE) 5 2
GD NN GP) BT
ast page (Foldout page).
3 Q
11
EL
101]10efr0a] fro4]1asT 106 1D

1ozfioslrosf f11oft11]112
118f114§115] l118[117]118

AECB08
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (DTC: 0102)

(Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START

h 4

" CHECK POWER SUPPLY. NG | Repair hamess or connec-
1. Turn ignition switch “OFF”. " tors.
2. Disconnect mass air flow sensor har-

Mass air flow
harness connecior
s r o’

ness connector.
. Turn ignition switch “ON".
. Check voltage between terminal @
DISCONMECT and ground with CONSULT or tester.
% {S Voltage: Battery positive voltage

oK

W

i

E Y
r—CHECK GROUND CIRCUIT. NG‘ Repair harness or connec-
® 0 1 1. Turn ignition switch “QFF", tors.

2. Disconnect ECM harness connector.
3. Loosen and retighten engine ground
= SCrews.

AECER| | 4. Check harness continuity between ter-
minal @ and ECM terminal .
Continuity should exist.

If QK, check harness for short.

® &

OK
Y
CHECK INPUT SIGNAL CHRCUIT. NG__ Repair harmness or connec-
Check harness continuity between termi- "1 tors.

nal @ and ECM terminal .
Continuity should exist.
If OK, check harness for short,

OK

Intake
manifoh

coliector

[_B- DISCORMECT & CISGONNEDT if
% & LA & CHECK COMPONENT NG | Replace mass air flow sen-
(Mass air flow sensor). sOof.

CEon Fooweston]  (1[21e)) Refer to “COMPONENT INSPECTION”

48 ' on next page.
CK
v

Y™y
@@j Disconnect and reconnect harness con-
- nectors in the circuits. Then retest.

AECT77 : "
Trouble is not fixed.

E DISCONNMEST DISCONNEET Y
iéj] Eéj] Check ECM pin terminals for damage and
- - check the connection of ECM harness
[l
||— ECM __ |o[CONNECTOR T2z connector. Reconnect ECM harness con-
47 necter and retest.

Ny v
(l[mf INSPECTION END

AECT78
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (DTC: 0102)

(Cont’d)
CONNECT f}il
€A ¢ COMPONENT INSPECTION 3]
L =]
@m Mass air flow sensor
® © p 1. Turn ignition switch “ON”. -
By 2. Start engine and warm it up sufficiently. L2
3. Check voltage between terminal 1) and ground.
Conditions Voltage V B
AECES4 Ignition switch “ON" {Engine stopped.} Less than 1.0
tdle (Engine is warmed-up sufficiently.) 1.3-17 e
ldle to about 4,000 rpm”™ 1.3 - 1.7 to Approx. 4.0
*:  Check for linear voltage rise in response to increases to about 4,000 rpm
in engine speed. _
4, If NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust.
[
Gl
SEF881K
T
AT
=
i
Filk
BY
=S
EL
B34
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TROUBLE DIAGNOSIS FOR DTC P0110

SEF005P

Intake Air Temperature Sensor (DTC: 0401)
The intake air temperature sensor mounted to the air cleaner
housing, detects intake air temperature and transmits a signal
to the ECM.

The temperature sensing unit uses a thermistor which is sensi-
tive to the change in temperature. Electrical resistance of the
thermistor decreases in response to the temperature rise.

This sensor is not used to control the engine system. It is used
onty for the on-board diagnosis.

{Reference data)

20
9 Intake air temperature
§- oC on Resistance k{1
g ar Acceptable CF
s 2 20 (68) 21-29
s 80 (176) 0.27 - 0.38
& oaf
0.2t
o1l o . L ; L
20 D 20 40 60 B0 100
(-4) {32) (68}(104)(140) {176}(212)
Temperature °C {°F
SEFQ12P
Diagnostic
Trouble Code Malfunction is detected when ... Ch.eck ltem
No (Possible Cause)
PO110 A) An excessively low or high voltage from the sensor is | ® Hamess or connectors
0401 sent to ECM. (The sensor circuit is open or shorted.)

........................................................................................... ® Intake air temperature sensor.
B) Voltage sent to ECM is not practical when compared
with the engine cootant temperature sensor signal.

COOLAN TEMP/S

¥ MONITOR ¥ NO FAIL

30°C

RECORD

|

SEF002P

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Procedure for maifunction A and B

1} Wait until engine coolant temperature is less than
90°C (194°F).

(a) Turn ignition switch “ON".

(b) Select "DATA MONITOR” mode with CONSULT.

(c) Check the engine coolant temperature.

(d) If the engine coolant temperature is not less than
80°C (194°F), turn ignition switch “OFF” and cool
down engine.

2) Turn ignition switch “ON".
3) Select "DATA MONITOR” mode with CONSULT.
4) Wait at least 5 seconds.
OR

EC-98



TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (DTC: 0401)

?
FUEL SYS #1 OPEN (Cont'd)
EALC LOAD. UNUSE2 =) 1) Wait until engine coolant temperature is less than
COOLANTTEMP 28°C 80°C (194°F). al

0% L .
E882L$1;¢¥ ! 0% (a) Turn ignition switch “ON”.
ENGINE SPD ORPM )
VEHIGLE SPD okm/n (b) Select MODE 1 with GST. )
B AINCE 224 (c) Check the engine coolant temperature. 4
MAE T TLE POS 0-0gmisec (d} If the engine coolant temperature is not less than
02S LOCATION 3 90°C (194°F), turn ignition switch “OFF” and cool
Qze B1.S, 0.380¥ down engine. . Bl
025 B1,52 0.000v 2) Turn ignition switch “ON” and wait at least 5 sec-
SEFS50N Ond&
3) Select MODE 3 with GST. LG

r— CONNECT OR

([_Ecm_[o] connector| EjJ . 1) Wait until engine coolant temperature is less than
51 90°C (194°F).

(a) Turn ignition switch *ON”.

(b} Check voitage between ECM terminal 69 and -

ground. i
Voltage: More than 1.2 (V)
@ (c) If the voltage is not more than 1.2V, tum ignition
© O switch “OFF” and cool down engine. .

" SEFooep 2) Turn ignition switch “ON” wait at least 5 seconds.
3) Turn ignition switch “OFF”, wait at least 5 seconds

==
—

and then turn “ON".
4) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

b
=]

!
4

B
A
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (DTC: 0401)

(Cont’d)
EC-IATS-01
mmm : Detectable line for DTC
e © NON-detoctabla line for DTC
®:NT models
INTAKE AIR
WS TEMPERATURE
SENSCOR
=] ]|
RY B
I
—-
O v 7. —— B
B
I 2 ]
JOINT
CONNECTOR-4
O
B
RY B B
ré-a—l rﬁl ECM(ECCS rﬁl AT
TA GND-A | conTROL SENS  IcontroL
MODULE) UNIT
o Refer to last page (Foldout page).
™ 0
GY 8 P w
112134 ] 19{10]11]12]13}14] 15 @ 23] 24] 25| 26127] 28] 78] 30{31| 32] 3313435 @
516) 78] [16{17]18]19]20]21]22 36]37] 38{30140] 41142 43]44{ 4546147 }48 L H.S. m
F25 )
W H.S.

101[102]103] [104]105
107]108]109] [110f111
113114]115] [136]117

AECB17

EC-100 328



TROUBLE DIAGNOSIS FOR DTC P0110

Vorss /"
A\

p
P
ey /
SEFOCYP

Ej DISCONNECT
T-s. Eéj]

Intake Air Temperature Sensor (DTC: 0401')

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

' v

AEC723
DISCONNECT
A€ @
GID
{
AEC724

CHECK POWER SUPPLY. NG‘ Check the following.
1. Turn ignition switch “OFF”. "| ® Harness for open or
2. Disconnect intake air temperature sen- short between ECM and
sor harness connector. intake air temperature
3. Turn ignition switch “ON". sensor
4. Check voltage between terminal @ If NG, repair harness or
and ground. connectors.
Voltage:
Approximately 5V
OK
B ¥
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". "} ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. intake air temperature
Continuity should exist. sensof
if OK, check harness for short. ® Harness for open or
oK short between A/T con-
trol unit and intake air
temperature sensaor
@ Harness connectots
@,
If NG, repair harness or con-
nectors
v
NG

CHECK COMPONENT

(Intake air temperature sensor}.

Refer to "COMPONENT INSPECTION"
on next page.

OK

Y

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

Trouble is not fixed.

h 4

Check ECM pin terminals for damage and
check the connection of ECM harness
connector.

Reconnect ECM haress connector and
retest.

h 4

INSPECTION END

EC-101

Replace intake air tem-
perature sensor.

P2
A

=
P
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (DTC: 0401)

(Cont'd)
% 'COMPONENT INSPECTION

Intake air temperature sensor
Check resistance as shown in the figure.

Intake air temperature .
°C (°F) Resistance k2
20 (68) 21-29
80 (176) 0.27 - 0.38
AECT25 - -
it NG, replace intake air temperature sensor.
201
9r
ek
g 4+ Acceptable
238
& 0.4f
0.2f
[« 1 L . L
20 0 20 40 60 B8O 100
{-4) (32) {68 (104){140) (176)(212)
Temparature °C (°F}
SEFQ12P
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TROUBLE DIAGNOSIS FOR DTC P0115

Terminal Engine Coolant Temperature Sensor (ECTS)
Sensor (DTC: 0103)

The engine coolant temperature sensor is used to detect the ”

Tad

engine coolant temperature. The sensor modifies a voltage sig-
[] nal from the ECM. The modified signal returns to the ECM as Bl
the engine cooiant temperature input. The sensor uses a ther- M5
Q ) mistor which is sensitive to the change in temperature. The
/ electrical resistance of the thermistor decreases as temperature £
Gasket increases. Al
SEF594K
LG
20t (Reference data)
191 i -
§' Engine coct):]s:zt tempera Voltage Resistance
ar Acceptable o v V) (k€2)
3 il C (°F)
LRy ~10 (14) 4.4 9.2 oE
2 oa} 20 (68) 3.5 25
0.z 50 {122} 2.2 ‘0.8
[+ ) I L I s L L L Fan
- 100 7
ShBHGEE 0 (194 09
Temperature °C (°F) SEFD12P
T
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck Items
{Possible Cause) AT
No. )
PO115 ® An excessively high or fow voltage from the sensor is | ® Harness or connectors
0103 sent to ECM. {The sensor circuit is open or shorted.} A
® Engine coolant temperature sensor =
DIAGNOSTIC TROUBLE CODE CONFIRMATION =g
PROCEDURE

1) Turn ignition switch “ON". N
2) Select “DATA MONITOR” mode with CONSULT. B
3) Wait at least 5 seconds.
OR

g%; 1} Turn ignition switch “ON” and wait at least 5 sec- §T
onds.
2) Select “MODE 3” with GST. -
OR RS
woy 1) Turn ignition switch “ON” and wait at least 5 sec-
onds.

2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".

3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

o7

[ Ohny
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TROUBLE DIAGNOSIS FOR DTC P0O115

Engine Coolant Temperature Sensor (ECTS)
(DTC: 0103) (Cont’d)

EC-ECTS-01

s : Detoctable line for DTC
v | Non-detectable line for DTC

{AD : AT models
ENGINE COOLANT
_@__ TEMPERATURE
SENSOR
(L2 L] ez
BR/Y B
_________ @3
I E G
BR/Y B
-
{‘ O e— 1 — B —
B
Izl
[z] JOINT
CONNECTOR-4
L
W
B
BR/Y B 3
[Ex [l =]
™ GND-A _ |EGM (ECCS sens AT
CONTROL GND CONTROL
MODULE) LINIT
D)
[ Refer to last page (Foldout page).
=
HBBOINEEREERE @ 23] 24| 25[z6 27 ] 28 29 sofa1]a2]aa]a4]35 &k
5|8 718 [36{17]18[1s[20]21)22) 36| 37]38fas 0] a1 2 aa s s 4efarfaa] | =~ | FESY

@
D M® g

101]102]103] {104]10s[106
107]108f109] [110[111]112
113 114f115] [116]117[110

AECEB02
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TROUBLE DIAGNOSIS FOR DTC P0115

TR

Engine coolant
\temperature sensor
harness connector

SEFQ13P

DISCONMECT
A€

D O
ofs
AECE95
E DISCONKECT
A €
|
G
AECE696

Engine Coolant Temperature Sensor (ECTS)

(DTC: 0103) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

’_CHECK POWER SUFPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect engine coolant temperature
sensor harmess connactor.

3. Turn ignition switch “ON".

4. Cneck voliage between terminal @
and ground with CONSULT or tester.
Voltage:

Approximately 5V

NG | Check the following.

® Harness for opan or
short between ECM and
engine coolant tempera- [
ture sensor -

® Harness connectors

@D
If Nc(?epair harness or con-
nectors.

OK

Ig ¥

=)

il

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.
ff OK, check harness for short.

NG | check the following.

Y

OK

¥

® Harness for open or EL
short between ECM and
engine coolant tempera-
ture sensor MU

® Harness for open or
short between A/T con- )
trol unit and engine cool- AT
ant temperature sensor

® Harness connectors

® Hamess connectors
(E28), Gaag

If I\g,repgamess ar can- A,

nectors.

CHECK COMPONENT

(Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION"
on next page.,

NG Replace engine coolant

OK

h 4

Discannect and reconnect harnass con-
nectors in the circuits. Then retest,

Trouble is not fixed.

h 4

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

!

INSPECTION END

EC-105

temperature sensor.

(s
il

2

IBX

333



TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

— (DTC: 0103) (Cont’d)

COMPONENT INSPECTION

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

Q]
- Temperature °C (°F) Resistance k(2
20 (68) 2.1-29
50 (122) 0.66 - 1.00
SEF152P
90 (194) 0.236 - 0.260
20+ .
9t If NG, replace engine coolant temperature sensor.
el
a 4T Acceptable
|
249
& 04l
0.2+
0.1

20 0 20 40 60 80 100
(-4) (32) (68)(104)(140)(176)(212)
Temperature °C {°F}
SEFQ12P
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TROUBLE DIAGNOSIS FOR DTC P0120

For M/T model

Throttle
position
sensor

SEFO8IKA;

Throttle Position Sensor (DTC: 0403)

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

ldle position of the throttle valve is determined by the ECM
receiving the signal from the throttle position sensor. This one
controls engine operation such as fuel cut. On the other hand,
“Wide open and closed throttle position switch”, which is built
into the throttle position sensor unit on A/T model, is not used
for engine control.

For A/T model

Supply voltage: 5V

Wide open ) (Applied between terminal No. 1 and 3}
throttle © 6.0
position % |
- switch o Qutput voltage between /—
3 terminal No. 2 and 3
Closed g ermi ‘\ P
throttle E 4.0
pasition E
switch g
=
Throttle o :
position % 20l Vd
sensor o /
Q@
o
n a
g
= 1]
2 Q 45 50 135
8 Throttle valve opening angle (deg}
AEC726

Diaghostic

Trouble Malfunction is detected when ... Ch.eck tem
(Possible Cause)
Code No.
PO120 ® An excessively low or high voltage from the senser is | ® Hayness or connectors
0403 sent to ECM. (The sensor circuit Is open or shorted.)

sor signals.

® \/oltage sent to ECM is not practical when compared
with mass air flow sensor and camshaft position sen-

® Throttle position sensor

EC-107

)
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(A&
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@
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—

A
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TROUBLE DIAGNOSIS FOR DTC P0120

¥ MONITOR ¢ NO FAIL []
THRTL POS SEN 0.48V
ABSOL THeP/S 0.0%
RECORD |
m SEF024P
NG data OK data
THRTL PQS SEN 00'00  THARTL POS SEN oo'co
15:38 ¥ +03"54 15:38 x0.1V +03"54
bo 13 36 38 5 0 13 26 38 5]
e S,
ABSOL THeP/S 00'00  ABSOL THeP/S 00"00
1538 % +03"54 15:38 % +03"54
0 25 50 75100 0 25 &1 75 100

g

THRTL ABSOL
Q8 THP

15:38 gEN SEN

{V) (%)
00°36 214  39.9
00"37 220 413
00"38 226 427
0039 232 444
0041 226 427
0042 220 413
0043 258  50.4
00°44 2.66 525
00"45 2.76 540

L4

THRTL ABSOL
08  TH/PO

1538 BON

) (%}
00'46 288 57.4
00'47 300 605
00'48 312 633
0049 324 661
00’50 334 68,9
00’51 346 714
0052 356  74.2
00'53 368  77.0
00'54 380 79.8

SEFg21P

ECM

o] connECTOR|

43 (ground)

23
L
D A

|
0

SEFQG22P

Throttle Position Sensor (DTC: 0403) (Cont’d)

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the throttle
position sensor. During this check, a DTC might not be con-

firmed.

2
3)
4)
5)

Turn ignition switch “ON”,

Select “MANU TRIG” and “HI SPEED” in “DATA

MONITOR” mode with CONSULT.

Select “THRTL POS SEN” and “ABSOL TH/PS” 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 check the following:

e The voltage when accelerator pedal fully released
is approximately 0.35 - 0.65V.

¢ The voltage rise is linear in response o accelera-
tor pedal depression.

e The voitage when accelerator pedal fully depressed
is approximately 4V.

OR

=

® 2

Turn ignition switch “ON”.

Check the voltage between ECM terminal @) and

{ground) and check the following:

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 voitage when accelerator pedal fully depressed
is approximately 4V.

EC-108
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (DTC: 0403) (Cont’d)

Gl
(WA
THROTTLE Eif
POSITION wmm : Detoctabla fine for DTC
S&';’f’ s : Non-detectable line for DTC
1 > 3 ' {A> 1 AT models -~
LL—j._.I LL-'-iI Ll—-l'_‘ M @ : M/T models LG
PIL Y B
et k'
t ]
! I
1 1
!
N B R 7
I I e/ — }
N B an(i]ps
o
: ] Gl
] I
I ]
1 1
i I .
I i G
i i
I I
N s
! .
i [ r'—l T
> &
( ; JOINT
i : CONNECTOR-4
1
| | P
i i
( i LI—I
i ] JOINT B
| : CONNECTOR-1 =1
i i
k- -.__ “ﬂ B
==
=
PL Y B ® el
I_I..I |_l_.I I_l_I 8
[49] [23] [E0] I_LI
AVCC _ TVOt  GND-A ECM (FCCS ELT RS
MODULE} g : oy coNTROL
=L =<
Fig 8T
| ] Refear to last page (Foldout page). N
) [l
AR R NEEITE @ PR £ 5 7 P ) P ) R P R 2
8718 [e[17[re)3s20]21]72 HEERNREDEDHE aadVPH s. @D,
703 EL
Bl 1711
(0%
101[102[103] froa1os}i06
107|108 109] frioft1thi2
1af114i11s] [raefiazfree
AECH18
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (DTC: 0403) (Cont’d)

DIAGNOSTIC PROCEDURE

INSFECTION START

1[f———

AEC727

Intake

collector

manifoTci\

DrSCOMHzCT

(5

!

AECT28

DISGONNECT E% DISCONNECT
A€ A€

L

EGM

|o[connNECTOR]|

—1

()

23

|

anp!

AEC729

v NG
CHECK POWER SUPPLY. » Repair harness or connec-
1. Turn ignition switch "OFF™, fors.
2. Disconnect throttle position sensor har-
ness connector.
3. Turn ignition switch “ON".
4. Check voltage between terminal
and ground with CONSULT or tester.
Voltage: Approximately 5V
oK
E] h 4 NG
CHECK GROUND CIRCUIT. p| Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors
2. Loosen and retighten engine ground ,
scraw. L ® Harness Tor open or short
3. Check harness conlinuily between fer- between ECM and thrattie
minal (3} and engine ground. position sensar
Contlnulty should exist. ® Harness for open or short
If OK, check harness for short. between AT contro! unit
and throttle position sen-
OK sor
It NG, repair harness or con-
nectors.
v NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or connec-
1. Discennect ECM harness connector. tors.
2. Check hamess continuity hatween ECM
terminal @ and terminal (2).
Continuity should exist.
If OK, check harness for short.
l OK
ADJUST THROTTLE POSITION SEN-
SOR.
Perform “Basic Inspection”, EC-62.
3 OK
NG

CHECK COMPONENT

{Throttle position sensor).

Refer to "COMPQONENT INSPECTION"
on next page.

h 4

Replace throttle position
sensor. To adjust it, per-
form “Basic Inspection”,
EC-62.

lOK

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

‘Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-

nector and retest.

INSPECTION END

EC-110
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (DTC: 0403) (Cont’d)

RN COMPONENT INSPECTION
(Xsonectm/ (I E@ T.s. Throttle position sensor
NS 1. Disconnect throttle position sensor harness connector. &l
Throttle position” g A 2. Make sure that resistance between terminals 2 and @)
sensor harness N changes when opening throttle vaive manually.
connector e Ml
Throttle valve conditions Resistance [at 25°C (77°F}]
Completely closed Approximately 1 k(2
=
Partially open 1-10 k0 S
AEC730 Completely open Approximately 10 ki)
If NG, replace throttle position sensor. LG

To adjust it, perform “Basic Inspection”, EC-62.

FE

)
=

AT
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TROUBLE DIAGNOSIS FOR DTC P0125

Sensor

(.

Gasket /

Terminal

Engine Coolant Temperature (ECT) Sensor

(DTC: 0908)

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
slectrical resistance of the thermistor decreases as temperature

increases.
SEF594K
o0t (Reference data)
101 .
g r E:egr;n:ef;?}l:;t Voltage Resistance
ar Acceptable vV kO
E 2 ] OC (OF) ( ) ( )
[
(5]
g 13k -10{14) 4.4 9.2
& 54l 20 (68) 35 2.1-29
o2 50 (122) 2.2 0.68 - 1.00
15 ) S S
20 0 20 40 60 80 100 194 . .236 - 0.26
{-4) (32} (68)(104](15((}))(1'7:6)(212) 90 (194) 6.9 0236 - 0.260
Temperature *C ("F} SEFO12P
Diagnostic
|
Trouble Malfuncticn is detected when ... Ch?Ck tems
{Possible Cause}
Code No.
PO125 ® Voltage sent to ECM from the sensor is not practical, |® Harness or connectors
0908 even when some time has passed after starting the {High resistance in the circuit)
engine. ® Engine coolant temperature sensor
® Engine coolant temperature is insufficient for closed ® Thermostat
toop fuel control.

EC-112
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

(DTC: 0908) (Cont’d)
™ MONITOR % NO FAIL
COOLAN TEMP/S a0°C OVERALL FUNCTION CHECK ~
Use this procedure to check the overall function of the engine &
coolant temperature sensor circuit. During this check, a DTC
might not be confirmed. .
Note: If both DTC P0115 (0103) and P0125 (0908) are '
displayed, first perform TROUBLE DIAGNOSIS FOR
DTC P0115 (0103). Refer to EC-103. =
| RECORD | 1) Turn ignition switch “ON”. “
SEFQ02P 2) Select “COOLANT TEMP/S” in “DATA MONITOR”
mode with CONSULT. iy
FUEL SYS #1 OPEN 3) Start engine and run it at idle speed.
FUELSYS ¥2 UNUSED 4) Check that the engine coolant temperature rises to
838,%#’§¥LEMP 0% 25°C (77°F) or more within 15 minutes. (Be careful
LONG FT #1 2% not to overheat engine.)
ENGINE SPD 1000RPM
VEHICLE SPD Okm/n I Rt =
IGN ADVANCE 2L g 1) Tum |gD|tion swrt,(,:h “ON". Fs
MAF 0.0gm/sec 2) Select “MODE 1” with GST.
AT OCATION 3 3) Start engine and run it at idle speed.
025 B1.S1 0.6e0 4) Check that the engine coolant temperature rises to L
023 B1,82 0.080v 25°C (77°F) or more within 15 minutes. (Be careful
SEF003P not to overheat engine.)
OR [T
2N 7 oy 1) Turn ignition switch “ON”
c H C H TOOL! ' g -
ot @ ” 2) Probe voltage meter between ECM terminal &) and
=1 CONNECT ground. fﬂﬂ?
|[_ecm__[of connector]| | A Ej] 3) Start engine and run it at idle speed.
3 4) Check that voltage of engine coolant temperature __
changes to less than 3.3 (V) within 15 minutes. (Be A
@ careful not to overheat engine.)
A o 5
\\“E! @ c Al
:SEFOD4P
(4
EL

I3,

EC-113 341



TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor
(DTC: 0908) (Cont’d)

EC-ECTS-01

s ; Detectable line for DTC
— ; Non-detactable line for DTC

A : AT models
ENGINE COOLANT
END TEMPERATURE
N SENSOR
2 )
BR/Y B
_________ ) &s
L= =
BR/Y B
I .
} O m— 7, — B ——
B
=1
JOINT
CONNECTOR-4
]
B
BRIY B 8
If 51 II ||50 II “35 "
™ GND-A  [ECM(ECCS SEns  |MT
CONTROL GND CONTROL
MODULE) UNIT
()
— Refer to last page (Foldout page).
IRBOIBEDEEDE |§| 7E) B 5 2 A ) X B T R &
56718 [®[17[1e[78[20[F]23 36]37]3alao a1}z asae [asesl a7 e8] =1~ | IR
2 T
ST L] % @
1
101]102]103] [roafsosfios] __ [112[a1 [4] 39
107]108108| [110fs11fasz 1511165271381!‘” O ;‘g
1131114[115] [116[117]118 |%i |15|17|13|
AECE09
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TROUBLE DIAGNOSIS FOR DTC P0125

[

\temperature sensor
harness connector

SEFO13P

@ &

AECT48

Engine Coolant Temperature (ECT) Sensor

(DTC: 0908) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h A

AEC749

| cHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”, ® Harness for open or
2. Disconnect engine coolant temperature short between ECM and
sensor harness connector. engine coolant tempera-
3. Tum ignition switch “ON"”. fure sensor
4. Check voltage between terminal @ ® Harness connectors
and ground with CONSULT or tester. ,
Voltage: If NG, repair harneass or con-
Approximately 5V nectors.
OK
= ' )
CHECK GROUND CIRCUIT. N »| Check the following.
1. Turn ignition switch “OFF”. ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal and engine ground. engine coglant tempera-
Continuity should exist. ture sensor
If OK, check harness for shott. ® Harness connectors
OK L] Harne:ss for open or shart
between A/T contrel unit
and engine coolant tem-
perature sensor
® Harness connectors
If NG, répair harness or con-
nectors.
‘
CHECK COMPONENT NG | Replace engine coolant
(Engine coclant temperature sensor). temperature sensor.
Refer to “COMPONENT INSPECTION”
on next page.
OK
Y
NG

CHECK THERMOSTAT OPERATION.

Y

When the engine is cold [lower than 70°C
(158°F)] condition, grasp lower radiator
hose and confirm the engine coolant does
not flow.

QK
h 4

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

Trouble is not fixed.

hJ

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

4

INSPECTION END

EC-115

CHECK COMPONENT.
{Thermostat)

Refer to LC section
(“Thermostat”, “ENGINE
COOLING SYSTEM”).

If NG, replace it.

343



TROUBLE DIAGNOSIS FOR DTC P0125

SEF152P

Engine Coolant Temperature (ECT) Sensor

(DTC: 0908) (Cont’d)
COMPONENT INSPECTION

Engine coolant temperature sensor

Check resistance as shown in the figure.

Temperature °C {°F)

Resistance (k)

20 (68) 21-29
50 (122) 0.68 - 1.0
90 {194) 0.236 - 0.260

If NG, replace engine coolant temperature sensor.

EC-116
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TROUBLE DIAGNOSIS FOR DTC P0130

Holder

Heater pad

Isolation Zirconia 2
Learing tube
SEF406H

O |

-

i

[=]

pd

@

>

5

o

=]

=]

0 L i

Rich —+—— Ideal ratic ——= Lean
Mixture ratio

SEF288D

Front Heated Oxygen Sensor (Front HO2S)
(DTC: 0303)

The front HO2S is placed into the exhaust manifold. It detects
the amount of oxygen in the exhaust gas compared to the out-
side air. The sensor has a closed-end tube made of ceramic
zirconia. The zirconia generates voltage from approximately 1V
in richer conditions to OV in leaner conditions. The sensor sig-
nal is sent to the ECM. The ECM adjusts the injection pulse
duration to achieve the ideal air-fuel ratio. The ideai air-fuel ratio
occurs near the radical change from 1V to OV.

Dlaggoofihecb]-crf.mble Malfunction is detected when ... (szg:; Izge;?;e)
P0O130 ® An excessively high vottage from the sensor is sent to ECM. | ® Harness or connectors
0303 ® The voltage from the sensor is constantly approx. 0.3V. (The sensor circuit is open ot shorted.)
® The maximum and minimum voltages from the sensor do not | ® Front heated oxygen sensor
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
¥r MONITOR Y& NO FAIL D . .
Use this procedure to check the overall function of the front

CMPS:RPM(REF)  2137rpm heated oxygen sensor circuit. During this check, a DTC might
MAS AIRFFL SE 1.96V not be confirmed.
COOLANTEMP/S  B4°C =N 1) Start engine and warm it up sufficiently.
FRO2SENSOR 037V 2) Select “MANU TRIG” and “HI SPEED” in “DATA
FR O2 MNTR LEAN MONITOR" mode with CONSULT, and select “FR 02
NS PULSE 2-6msec SENSOR” and “FR 02 MNTR”.

ly: 3) Hold engine speed at 2,000 rpm under no load dur-

[ RECORD | ing the following steps.
SEF084P 4y Touch “RECORD” on CONSULT screen.
5) Check the following.

e “FRO2MNTR”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 11121314151
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R

R ="“FR 02 MNTR”, “RICH”
L =*“FR 02 MNTR", “LEAN"

EC-117

’—%\‘lﬁﬁ‘.

=3 ]
S

jele]
()

logl
=

I

EL

(B8
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(DTC: 0303) (Cont’d)

¢ “FR 02 SENSOR” voltage goes above 0.6V at least
once.

o “FR Q2 SENSOR” voltage goes below 0.35V at least
once. :
a;
CMPS Ba s |
1751 e e
: (POS)
(rpm} . Maximum
0913 2050  0.19 A A T AT . « Maximum voltage
0911 2050 018 > e L N P should be over 0.6V
09"09 2050  0.18 oo 3 : " f at least one time.
09'07 2037  0.18 2% ; .
69°05 2087 0.18 ® P . * Minimum voltage
gg.g? ggfg g'ig q [ PREI ol should be below 0.35V
: s d v ~ VMinim e at least one time.
[T -
GRAPH _I o SEF086P
CONNEGT = . OH . -
i} @3 .ﬁr‘ 1) Start engine and warm it up sufficiently.
- b vy 4 &Y 2) Setvoltmeter probes between ECM terminal @ (sen-

46 a3

SEF085P

sor sighal) and @3 {engine ground).

3) Check the following with engine speed held at 2,000
rpm constant under no load.

e Malfunction indicator lamp goes on more than 5
times within 10 seconds in Diagnostic Test Mode |l
(FRONT HEATED OXYGEN SENSOR MONITOR).

e The maximum voltage is over 0.6V at least one time.

e The minimum voltage is below 0.35V at least one
time.

EC-118
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(DTC: 0303) (Cont’d)

IGNITION SWITCH
ON or START . . mmmm : Cetectable line for DTC ey
X Fusg [Referto "EL-POWER” . N r1-detectahie line for DTG
104 |BLOCK
(HEC) .
! EXi
= ]
BRY e
@' W7
BR/Y
=1
FRONT
HEATED
OXYGEN -
SENSOR :
L] [L2]]
OR W GL
Pl k™
[ L. . |
I |
' . [T
! 1 W
1 1
i 1
N
1 | A
1 1
1 i
1 ]
! i )
] I JOINT B,
: : CONNECTOR-2
I I
<} o——T ;
pE L = Bl
B
OR w I_ITL]_| JOINT
,—.—l CONNECTOR-1 BF&
[i75] f45] Eon
O2HF Q25F (oS
CONTROL o]
MODULE) &7
L-—'. °
1 '
B B ES
L L i
GB; Fi2
ET
Refer to last page (Foldout pagel).
MA
”
T @@ —
11 W (]2]3) o EL
(D3
101]102[103] |104{105|108 38
107]10e] 108} [110]+11}112 Az
113]114] 118} [116}117]118 B

AECO0D8A
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TROUBLE DIAGNOSIS FOR DTC P0130

sensor harness connector

S A N

Front Heated Oxygen Sensor (Front HO2S)
(DTC: 0303) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SEF08%P

5§ DisconuECT EJ%N_:\D]T
H.S. T.8.
1

[[_Ecm__[olconnecror]] apD)

o L

48

AECT17

|
NG

CHECK INPUT SIGNAL CIRCUIT. Repair harness or connec-

1. Turn ignition switch “OFF". tors.

2. Disconnect front heated oxygen sensor
harness connector and ECM harness
connactor.

3. Check harness continuity between ECM
terminal @6) and terminal (2).
Continuity should exist.

4. Check harness continuity between ECM
terminat (or terminal @) and
ground.

Continuity should not exist.

L

lOK

Loosen and retighten engine ground
SCIews.

B ¥

collector

Engine ground

mani!om

CLEAR THE SELF-LEARNING DATA. ves Go to "TROUBLE DIAG-

1. Start engine and warm it up sufficiently. NOSIS FOR DTC P0O170
2. Select “"SELF-LEARNING CON- (0706)", EC-131.

Y

TROL" in “ACTIVE TEST"
mode with CONSULT.

3. Clear the self-izarning control
coefficient by touching
“CLEAR".

4. Run engine for at least 10 min-
utes at idle speed.

Is the DTC PO170 detected?
Is it difficult to start engine?
OR

M ACTIVETESTE  []

SELF-LEARN 100%
CONTROL

=== MONITOR ===
CMPS-RPM (HEF)  812rpm
COCLANTEMP/S  83°C

FR 02 SENSOR 0.91v

A/F ALPHA 102%
lul

U
L CLEAR |

AECH47

2. Turn ignition switch “OFF” and
wait at least 5 seconds.

3. Disconnect mass air flow sensor
harness connectar, and restart
and run engine for af least 3
seconds at idle speed.

4. Stop engine and reconnect
mass air low sensor harness
connector.

5. Make sure diagnostic trouble
code Ne. 0102 is displayed in
Diagnostic Test Mode 1.

6. Erase the Diagnostic Test Mode
I (Self-diagnostic resultsy
memory. Make sure diagnostic
frouble code No. 0505 is dis-
played in Diagnostic Test Mode
I

7. Run engine for at least 10 min-
utes at idle speed.

Is the DTC 0706 detected?
Is it difficult to start engine?

¥No
®

(Go to next page.)

EC-120 348



TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(DTC: 0303) (Cont’d)

®
l Gl
CHECK COMPONENT NG_ Replace front heated oxy-
{Front heated oxygen sensor heater). | gen sensor. )
Refer to “COMPONENT INSPECTION”
below.
oK B
Y
Disconnact and reconnect harmess con- i
nectors in the circuit. Then retest, LG
v Trouble is not fixed.
Check ECM pin terminals for damage and H
check the connection of ECM harness
connector. Reconnect ECM harness con- o
nector and retest. FE
. el
INSPECTION END .
BT
COMPONENT INSPECTION
& DISCOMMECT - W
AE @Bﬂ Front heated oxygen sensor heater -
‘ Check resistance between terminals () and 3).
Gl Resistance: 3.3 - 6.30) at 25°C (77°F)
Iif NG, replace front heated oxygen sensor. Fé,
CAUTION:
Q Discard any heated oxygen sensor which has been
. . dropped from a height of more than 0.5 m (19.7 in) onto a [&
hard surface such as a concrete floor; use a new one.
AEC745

[

o)

=)

log
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TROUBLE DIAGNOSIS FOR DTC P0130

Closed Loop Control (DTC: 0307)

e The closed loop control has one trip detection logic.

Diagnostic
Trouble Malfuncticn is detected when ... (Pt?;s?tfll:e Iéear:ze)
Code No.
P0130 ® The closed loop control function does not operate ® The front heated oxygen sensor circuit is open or
0307 even when vehicle is driving in the specified condition. short.
@ Front heated oxygen sensor.
® Front heated oxygen sensor heater.
OVERALL FUNCTION CHECK
¥ MONITOR ¢ No FaiL [] , _
Use this procedure to check the overall function of the closed
CMPS*RPM(REF)  2137rpm loop control. During this check, a DTC might not be confirmed.
MAS AIRFFL SE 1.96V 1) Start engine and warm it up sufficiently.
COOLANTEMPIS  84°C 2) Select “MANU TRIG” and “Hl SPEED” in “DATA
FRO2SENSOR 037V MONITOR” mode with CONSULT, and select “FR 02
FR 02 MNTR LEAN SENSOR” and “FR O2 MNTR”.
INJ PULSE 26msec 3) Hold engine speed at 2,000 rpm under no load dur-
by ing the following steps.
RECORD ] 4) Touch “RECORD” on CONSULT screen.
SEF0B4P 5) Check the following.

® 3

“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 02 MNTR”, “RICH”

L = “FR O2 MNTR”, “LEAN”
OR

Start engine and warm it up sufficiently.

Check that malfunction indicator lamp goes on more

than 5 times in 10 seconds while keeping at 2,000

rpm in Diagnostic Test Mode |I.

DIAGNOSTIC PROCEDURE

Refer to TROUBLE DIAGNOSIS FOR DTC P0130 (0303) for
front heated oxygen sensor. (See page EC-117.)

Refer to TROUBLE DIAGNOSIS FOR DTC P0135 (0201) for
front heated oxygen sensor heater. (See next page.)

EC-122
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (DTC:

0901)

SYSTEM DESCRIPTION

Engine speed

Camshaft position sensor

Y

Amount of intake air

Mass air flow sensor

ECM Front

(ECCS heated oxy-

control "1 gen sensor
»| module) heater

The ECM performs ON/OFF control of the front

heated oxygen sensor heater corresponding to

the engine conditions.

Engine speed rpm

Front heated oxygen

Engine condition
sensor heater

Above 3,200 — OFF
Heavy load after OFF

Below 3,200 warmed up
Except above ON

Diagnostic Trouble

Malfunction is detected when ....

Check items

Code No. {Possible cause)
PO135 ® The current amperage in the frant heated oxygen ® Harness ot connectors
091 sensor heater circuit is out of the normal range. - {The front heated oxygen sensor heater circuit is

(An improper voltage drop signal is sent to ECM
through the front heated oxygen sensor heater.}

open or shorted.)
® Front heated oxygen sensor heater

DIAGNOSTIC TROUBLE CODE DETECTING

CONDITION

® 7

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

2) Start engine and run it for at least 35 seconds at idle

speed.

OR

®

Start engine and run it for at least 35 seconds at idle
speed.

2} Select “MODE 3” with GST.

o 0

OR

Start engine and run it for at least 35 seconds at idie
speed.

2) Turmn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.

3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-123
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (DTC:
0901) (Cont’d)

EC-FRO2/H-01

IGNITION SWITCH
ON or START

FUSE

10A EII'I{_SCC;K Refer to “EL-POWER". mmmm : Detectable line for DTC
wem : Nor-detectable line for DTC

2B oo
g4

FRONT HEATED
OXYGEN
SENSOR

JOINT
CONNECTOR-2

o0
I_i:Iz__l_I

. ————
——

1
1
|
i

A
@

/
1
1
\

JOINT
CONNECTOR-1

OR W )
el B
O2HF  C2SF ECM (ECCS 1
CONTROL ®

MODULE) =

B 8

<%= XL

F12

Refer to last page {Foldout page).

£23
F24

[73

)39

101[102]103| J10a]105}108 11213] [4] p2021]22] 29|
[s]6]71819] [10] O 2a25]25]27]28] [43]a3
=

e

107|1081109] [11op1t112 11 2ia]4] @Eﬂﬁﬂ@ e
113}114115| [116§117{118 [16]17]18] 34[35[36f37

AECE23
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TROUBLE DIAGNOSIS FOR DTC P0135
Front Heated Oxygen Sensor Heater (DTC:
0901) (Cont’d)

DIAGNOSTIC PROCEDURE

2
INSPECTION START -
l s
CHECK POWER SUPPLY. NG [ check the following.

] Sy 1. Disconnect front heated oxygen sensor | ® Hamness connectors i
Front heated oxygen "’ﬁ\ harness connactor. ) Bl
s/igs;r,ws 1_@5@; 2. Tum ignitfon switch "ON". ® 10A fuse

SEF089P| | 3. Check voltage between terminal @ and @ Harness for open or short
ground. between front heated oxy- LG
S— Voitage: Battery voltage gen sensor and fuse -
If NG, repair harness or con-
T.5. OK nectors.
[ ]
SIBE B
CHECK GROUND CIRCUIT. NG_ Repair harness or connec- o
1. Turn ignition switch “OFF". i tors. e
A 2. Disconnect ECM harness connector.
Ty 3. Check harness continuity between termi-
@ nal (1) and ECM terminal (115). oL
j = Continuity should exist. =

If OK, check harness for short.

AEC743
E l 0K EA
W o T - CHECK COMPONENT NG | Replace front heated oxy-
H.5. ES} T.5. ES:] (Front heated oxygen sensor heater). "| gen sensor. are
“_ T H Refer to “COMPONENT INSPECTION" ol
ECM  |9|CONNECTOR below.
15
l OK 33

E] Disconnect and reconnect harness connec-
"] tors in the circuit, and retest.

-
i

i Trouble is not fixed.

AEC744| | Check ECM pin terminals for damage and
check the connection of ECM harness con- ElE)
nector, Reconnect ECM harness connector

and retest.

INSPECTION END

peln)
5]

aa)
—

HA

COMPONENT INSPECTION

ﬁi‘{m]? Front heated oxygen sensor heater | =
1

Check resistance between terminals ) and @.

Glem Resistance: 3.3 - 6.3( at 25°C (77°F)
If NG, replace front heated oxygen sensor. 1oy
CAUTION:
Discard any heated oxygen sensor which has been
. dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one.
AEC745
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TROUBLE DIAGNOSIS FOR DTC P0136

Louver

Sensor base (Titania)
l.ead terminals

fGlass seal

p—1

Rubber
seal

SEF716DA

ON-BOARD DIAGNOSIS LOGIC

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: 0707)

The rear heated oxygen sensor (Rear HO2S), after the three
way catalyst, monitors the oxygen level in the exhaust gas.
Even if the switching characteristics of the front heated oxygen
sensor shift, the air-fuel ratio is controlled to stoichiometric by
the signal from the rear heated oxygen sensor.

This sensor is made of ceramic titania. The electric resistance
of ceramic titania drastically changes at the ideal air-fuel ratio.
The output voltage of the sensor, depending on its resistance,
is approximately 0 to 2.2V.

Under normal conditions, the rear heated oxygen sensor is not
used for engine control operation.

It is used only for the on-board diagnosis of three way catalyst.

The rear heated oxygen sensor has a much longer switching time between rich and lean than the front
heated 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 volt-
age value and the switching response during the various driving condition such as fuel-cut.

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. {Possible Cause}
P0O136 ® An excessively high veltage from the sensor is sent to ECM. | ® Harness or connectors
0707 (The sensor circuit is open.)

sor are not reached.

® The specified maximum and minimum voltages from the sen-

® |t takes more than the specified time for the sensor to
respond between rich and lean.

® Rear heated oxygen sensor

® Harness or connectoers
{The sensor circuit is shorted.}
® Rear heated oxygen sensor
® Fuel pressure
® |njectors
® Intake air leaks

EC-126
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TROUBLE DIAGNOSIS FOR DTC P0136
Rear Heated Oxygen Sensor (Rear HO2S)

(DTC: 0707) (Cont’d)

WecTvetesT @ [ OVERALL FUNCTION CHECK
FUEL INJECTION 25% Use this procedure to check the overall function of the rear &
2zzzzmmz== MONITOR =zzzozzz=: heated oxygen sensor circuit. During this check, a DTC might
CKPS*RPM (POS) 725mpm not be confirmed.
RR O2 SENSOR 1.80V @ 1) Start engine and warm it up sufficiently. [
2) Select “FUEL INJECTION” in “ACTIVE TEST”
mode, and select “RR C2 SENSOR” as the monitor £
item with CONSULT. =
M UP j[DWN ”QdLEmzR 3) Check “RR 02 SENSOR” at idle speed when adjust-
ing “FUEL INJECTION” to +25%. .
s “RR 02 SENSOR"” should be above 0.6V at least =
e once when the “FUEL INJECTION” is +25%.
HS. “RR 02 SENSOR” should be below 0.55V at least
= 113 LI - o
LL o \OICONNECTOH—” once when the FgEL INJECTION” is —25%.
¥ T awlmg .'iEu'. 1) Start engine and warm it up sufficiently. Ee
5 /[:5 &/ 2) Set voltmeter probes between ECM terminals
o= % &2 (sensor signal) and @(engine ground).
Vs 3) Check the voltage when racing up to 4,000 rpm &
: ® O CI@H , oL
@ A L under no load at least 10 times.
SEF103P (depress and release accelerator pedal as soon as
possible) T

The voltage should be above 0.6V and below
0.55V at least once during this procedure.

If the voltage can be confirmed in step 3, step 4 iy
is not necessary.

4) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voliage when coasting from 80 [
km/h (50 MPH) in 3rd gear position.

The voltage should be above 0.6V and below

0.55V at least once during this procedure. RE,
=% -
o CIJ ? %
s 20 @1
wd3 &
= ™ w > @ Y e
582 235 1 } | The voltage should be above &7
O oS T ' -
Z o 5 Be 0.8V at least one time.
— O ~
T
0 i oy ] }The voltage should be below -
s i RS
hoo €2 o _ 0.55V at least one time.
SEF104P |
1N

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 &2} 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. 8

EC-127 355



TROUBLE DIAGNOSIS FOR DTC P0136

IGNITION SWITCH
ON or START

BLOCK
{HEC)

@

10A

EEf

SENSOR

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: 0707) (Cont’d)

FUSE |Referto “EL-POWER".

REAR HEATED
OXYGEN

I 2 e 2 o o 2 e 2] 2 e 2
°-o

EC-RR0O2-01

mmmm : Detectable line for DTC
s : Non-detectable ling for DTC

W
Gzl
O - B— e &2
[12 ] [e]
w JOINT
o o CONNECTOR-2
i -
b— -
<’J-o —Tis ;
W B
[e2] ITI JOINT
ECM (ECCS
O2H+  O25R oSy CONNECTOR-1
MODULE}
O2H -
[111] ILE]|
B B
] 1
@ o
' I
B B
L L
£z
Refer to last page {FFoldout page).
1 # @ AT TIH@
8fto 11 W | E W
= L@ =
Ba I BR
W 1.5,
| T .
ou]=1]22]23 a8[sa] [40fe1} [FafEalse]  {se]
o [a]as[26{27]26] [42]43] |44]4s]4e]s7]58]s0]608 {51
[29faofa1]a2{33]  [2q7z0 6a64]65] 70 ]
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TROUBLE DIAGNOSIS FOR DTC P0136

Rear heated

oxygen sensor

harness connector

Rear heated
0Xygen sensor

\-._,_____

AECY85

A€ A€
H.S. T.5.

[Ecm

o[connECTOR]|

(5

52

|

~
Gl

v,

AECT731

N

|

JISCOMNECT

T.5.

Fan)

S,

!

AEC732

W 2ISCONMECT DISCONRECT
A€ A€

[[__EcM

HCONNEGTOH:”

(%

108

at

1]2]3)

|

AEC733

Rear Heated Oxygen Sensor (Rear HO2S)

(DTC: 0707) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Remove grommet from underbody near three
way catalyst to remave rear heated oxygen
sensar harness connector.

3. Disconnect rear heated oxygen sensor har-
ness connector and ECM harness connactor.

4. Check harness continuity between ECM ter-
minal @ and terminal é)

Continuity should exist.

5. Check harness continuity between ECM ter-
minal {or terminal } and ground.
Continuity should not exist.

If OK, check harmess for short.

NG

. | Repair harness or con-

lOK

Loosen and retighten engine ground screws.

e l

| nectors.

CHECK POWER SUPPLY.

1. Disconnect rear heated oxygen sensor har-
ness connector.

2. Tum ignition switch “ON".

3. Check voltage between terminal @ and
ground.
Voltage: Battery voltage

NG

.| Check the following.

lOK

" ® 10A fuse

® Harness for open or
short between fuse
and rear heated oxy-
gen sensor

If NG, repair harness or

connectors,

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity hetween terminal
@ and ECM terminal .
Continuity should exist.
If OK, check harness for short.

NG

. | Check the following.

OK

®

{Go to next page.)

EC-129

| ® Harness connectors

@D, @2

L4 I%ges%’mectors

® Harnass for open or
short between raar
heated oxygen sensor
and ECM

If NG, repair harness or

cornnectors.

I
JI

ULy
Inr

R

G

s
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TROUBLE DIAGNOSIS FOR DTC P0136

D]

A€ G

Rear Heated Oxygen Sensor (Rear HO2S)

(DTC: 0707) (Cont’d)
®

B l

CHECK ECM GROUND CIRCUIT.

NG

Check harness continuity between ECM termi-
ral @ and ground.

Continuity should exist.

If OK, check hamess for short.

lOK

"1 nectors.

Repair harness or con-

CHECK GOMPONENT

NG

(Rear heated oxygen sensor heater).
Refer 1o “COMPONENT INSPECTION” below.

lOK

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

l Trouble is not fixed.

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

retest.
!

INSPECTION END

[ _ecm [o[connEGTOR]|
m
L
AEC5153
& DISCOMNECT '\ 9
A& (I
anm)
AECT34

COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check resistance between terminals @) and (3.
Resistance: 5.2 - 8.2(Q) [at 25°C (77°F)]
If NG, replace the rear heated oxygen sensor.

CAUTION:

Replace rear heated
oXygen Sensor.

Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

EC-130
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TROUBLE DIAGNOSIS FOR DTC P0170

Fuel Injection System Function (DTC: 0706)
ON-BOARD DIAGNOSIS LOGIC
With Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the theoreti- Gl
cal mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensor. The
ECM calculates the necessary compensation to correct the offset between the actual and the theorstical .
ratios. W&
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 (two trip detection logic).

ECM

Density of oxygen in exhaust gas {ECCS -
Front heated oxygen sensor _ _ > ™ Injectors -
(Mixture ratio feedback signal) control LS
module}
Diagnostic Trouble Malfunction is detected when ... Check Items
Code No. (Paossible Cause)
PO170C ® Fuel injection system does not operate properly. @ Intake air leak FE
Q706 ® The amount of mixture ratio compensation is excessive. ® Front heated oxygen sensor
(The mixture ratio is too lean or too rich.) ® |njectors
® Exhaust gas leak GL
® Incorrect fuel pressure
® | ack of fuel
® Mass air flow sensor FT
LQLT
P4

DIAGNOSTIC TROUBLE CODE CONFIRMATION
ELF'LE':;EVE TEST;OO/ O PROCEDURE (Overall)
CONTROL ’ @ 1) Start engine and warm it up sufficiently. S
—==MONITOR=== 2) Tu:jn ignition switch “OFF” and wait at least 3 sec-

g onds. -
gggmﬁ‘f%ﬁg/@ 050 3) Turn ignition switch “ON” and select “SELF-LEARN S
FRO2SENSOR  0.00V CONTROL” in "ACTIVE TEST” mode with CON-

AF ALFHA 1 100% SULT.
C[_é'iLAR B 4) C(_I‘:?_E:Er At\r]':n{e” self-learning control coefficient by touching BT
AECsss 5) Select “DATA MONITOR™ mode with CONSULT.

6) Start engine again and run it for at least 10 minutes
at idle speed.
The DTC should be detected at this stage, if a mal- B
function exists. i}
7) If it is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction, too. 1B
OR -
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TROUBLE DIAGNOSIS FOR DTC P0170

Fuel Injection System Function (DTC: 0706)
(Cont’d)
ﬁ‘ 1) Start engine and warm it up sufficiently.
42/ 2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.
4) Stop engine and reconnect mass air flow sensor har-
ness connector.
5) Perform Diagnostic Test Mode II (Self-diagnostic
results} with ECM. Make sure DTC 0102 is detected.
6) Erase the DTC 0102 by changing from Diagnostic
Test Mode |l to Diagnostic Test Mode |.
7) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.
8) Start engine again and run it for at least 10 minutes
at idle speed.
The DTC 0706 should be detected at this stage, if a
malfunction exists.
9) Ifitis difficult to start engine at step 8, the fuel injec-
tion system has a malfunction.
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TROUBLE DIAGNOSIS FOR DTC P0170

Fuel Injection System Function (DTC: 0706)

(Cont’d)
a
EC-FUEL-01
BATTERY [,
- Detectable line for DTC
e : Mon-detectable line for DTC
30A
(11 EH
a IGNITION SWITCH
rI‘TI_| ON or START e
IGNITION
OFF./‘ T E:E‘?g: - 10A g|§cg K Aefer ta “EL-POWER”
ACC\.-%N (HEC}) .
1ER( |
16N
= B !
BEH BR/Y - J Iri=
,—'—l
|i E' F27
B8R BR/Y TL
) T
H'&o SPOUL{EATED
B/A SENSOR HT
5B
i I [ A Al
1 2 i
I - OR w
.u.w.ﬁ e .
P -
W k-
m [ 1 JOINT
2 || [z 3 = I | CONNEGTOR-2 )
Iél EJSECTOR :GgECTOR INJECTOR INJECTOR : ; B&
1 .2 NO. 3 NO. 4 el e A
1 1 1
w/B Y/B GB LB JOINT
CONNEGTOR
I I' """"" 'l I """""" i ! ---------- II -1 (\;L_r
AB /8 GB LB =) oOR W [e] @D g
102 [for] Tioa]) L [EEEE] Eow (ECCS H
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Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0170

SEFQ99P

Fuel Injection System Function (DTC: 0706)

(Cont’d)
DIAGNOSTIC PHQCEDURE

INSPECTION START

l

CHECK EXHAUST AlIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak befere the three way cata-

NG Repair or replace.’

hd

lysi.
l OK

: |’t
!

= /F
=T . |
! I
Front heated oxygen inwi [ / {/’? %
sensor harness connector \_/4_ !
//// b I —+ —L
N SEF089P

B

D1550NRECT icugjc]'
H.S. Géj] T.5.
1

[__EcM__|o/CONNECTOR]]
46 B

()

AECT17

CHECK INTAKE AIR LEAK.
Start engine and run it at idle. Listen for an
intake air leak after the mass air flow sen-

NG Repair or replace.

S0r.
i OK
B

CHECK FRONT HEATED OXYGEN SEN-

SOR.

1. Tum ignition switch “OFF".

2. Disconnect front heated oxygen sensor
harness conngctor and ECM harness
connector.

3. Check haress continuity hetween ECM
terminal @6) and terminal (2).
Continuity should exist.

4. Check harness continuity between ECM
terminal (or terminal @) and
ground.

Continuity should not exist.
If OK, check hamess for short.

NG .| Repair harness or connec-

' LOK

“1 tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-24.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kgfem?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kgfcm?, 43 psi)

NG Check fuel pump and cir-

LOK

¥

cuit. Refer to EC-219,

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW" in
“DATA MONITOR™ mode with
CONSULT.
2.5 - 5.0 gm/sec: at idling
7.1 -12.5 gm/sec: at 2,500 rpm
CR

NG Check connectors for

A4

@g\ Check “MASS AIR FLOW” in
2/ MODE 1 with GST.

2.5 - 5.0 gm/sec: at idling
7.1 - 12.5 gm/sec: at 2,500 rpm

v OK

(Go to next page.)

EC-134

rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-93,
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TROUBLE DIAGNOSIS FOR DTC P0170

Fuel Injection System Function (DTC: 0706)
(Cont'd) @

AE

T |'§
[__ECM 0| CONNECTOR] l &l
104107 100 CHECK INJECTORS. NG | Perform TROUBLE DIAG-
R 1. Turn ignition switch “ON". ”| NOSIS FOR NON-DE-
2. Check voitage between ECM terminals TECTABLE ITEMS,
(102), (10d), (oD, and and ground “Injector”, EC-214.
with CONSULT or tester. Repair harness or connec-
Battery voltage should exist. tors. B
D S 3. Turn ignition switch “OFF".
= SEFE91P 'LOK

Remove injector assembly.

Refer to EC-25.

Keep fuel hose and all injectors connectad
to injector gallery.

1. Disconnect camshaft position sensor Drips | Raplace the injector(s) from FEE
harness connector. which fuel is dripping.
2. Turn ignition switch “ON". Make sure
fuel does not drip from injector. Tl

lDoes not drip.

Chack ECM pin terminals for damage and T
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

INSPECTION END [

[nn]
r

=
(o)

[t}

=]
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

ON

If a
tion

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0605)

-BOARD DIAGNOSIS LOGIC

misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft posi-
sensor (OBD), the misfire is diagnosed.

The misfire detection logic consists of the following two conditions.

Crankshaft position sensor (OBD)

Engine spead ECM

Y

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 revoiutions.
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 will 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 revolutions of the engine.
D|aggzsdt;c[;ll'cr:.3uble Malfunetion is detected when ... (pg:;s:; Itcezze)
P0304 (0605) @ Multiple cylinders misfire. ® Improper spark plug
® Insufficient compression
® Incorrect fuel pressure
P0300 (0701) ® No. 1 cylinder misfires. ® EGR valve
® Injector circuit is open or shorled
P0O301 (0608) ® No. 2 cylinder misfires. ® [njectors
® [ntake air leak
P0302 (0607) ® No. 3 cylinder misfires. @ [gnition secondary circuit is open or
shorted
L ]
P0303 (0606) ® No. 4 cylinder misfires. . kﬂa;:n‘:;i::j fywheel drive plate)

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE (Overall)

1

) Turn ignition switch “ON”, and select “DATA MONITOR” mode with CONSULT.
} Start engine and warm it up sufficiently.

) Turn ignition switch “OFF” and wait at least 3 seconds.

} Start engine again and drive at 1,500 - 4,000 rpm for at least 10 minutes.

£ W N

@ 1) Start engine and warm it up sufficiently.

JOOLS,

2) Turn ignition switch “OFF” and wait 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.

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 3 seconds.

Start engine again and drive at 1,500 - 4,000 rpm for at least 10 minutes.
Perform “Diagnostic Test Mode !l {Self-diagnostic results)” with ECM.

Lurp=

EC-136
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

SEC547A

MACTVETESTR [ ]

* % % POWER BALANCE % *
MONITOR
CMPS.RPM {REF)
MAS AIR/FL SE
IACV-AAC/V

825rpm
1,53V
26%

Bl 2030 vesr

b

l

| I el

SEF564N

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0605) (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 leak.

NG

Y

lOK

Discover air leak location
and repair.

CHECK FOR EXHAUST SYSTEM CLOG-
GING.

Stop engine and visually check exhaust
tube, three way catalyst and muffler for

NG

dents.
lOK

hJ

Repair or replace it.

CHECK EGR FUNCTION.
Perform OVERALL FUNCTION CHECK
{Procedure for malfunction B) for EGR

NG

Function.
lOK

Repair EGR system.

e

Injector harness
cannector (for No. 2 cylinder)

Remove to test

/other injeetors‘:
ST g&.m

Suitable toal

MEC703B

Ignition wire

Spark piug

= SEF451R

Refer to EC-152.

B

PERFORM POWER BALANCE TEST.

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

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

No

OR
When disconnecling each injector
harness connector che at a time, is
there any cylinder which does not
produce a momentary engine

R

é

speed drop?

Go to [A on next page.

lYes
CHECK INJECTOR.
Does each injector make an operating

No

sound at idle?
i Yes

Check injector(s) and cir-
cuit(s). Refer to EC-214.

CHECK IGNITION SPARK.

1. Disconpect ignition wire from spark
plug.

Connect a known good spark plug to
the ignition wire.

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

Check for spark.

NG

h 4

OK

{Go to next page.)

EC-137

CHECK COMPONENT
(Ignition wires).

Refer to “COMPONENT
INSPECTION”, EC-139.

OK

LNG

Replace.

Check ignition coil, power
transistor and their circuits.
Refer to EC-181.

a

=)
B

1

]

[

loo)
=
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

SEF156i

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0605) (Cont’d)
®

SEF574N

l
[ CHECK SPARK PLUGS. NG | Repair or repiace spark
Remove the spark plugs and check for 7| plugis).
fouling, etc.
lOK
CHECK FUEL PRESSURE. NG_‘ Check fuel pump and cir-
1. Release fuel pressure to zero. Refer to 1 cuit.
EC-24,
2. install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/icm?, 34 psi)
lOK
CHECK COMPRESSION PRESSURE. NG‘ Check pistons, piston rings,

Refer to EM section.
® Check compression pressure.
Standard:
kPa (kgfcm?, psi)/300 rpm
1,226 (12.5, 178)
Minimum:
kPa (kg/icm?, psi)/300 rpm
1,030 {10.5, 149)
Difference between each cylinder:
kPa (kgfcm?, psi)/300 rpm
98 (1.0, 14)

lOK

7| valves, valve seats and cyl-

inder head gaskets.

Check “MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT.

2.5 - 5.0 gm/sec: at idling
7.1 - 12.5 gm/sec: at 2,500 rpm

CHECK IGNITION TIMING. NG‘ Adjust ignition timing.
Perform “Basic Inspection”, EC-62. o

l OK
CHECK MASS AIR FLOW SENSOR. NG | Check connectors for

CR
=l Check “MASS AIR FLOW" in
MODE 1 with GST.
2.5 - 5.0 gm/sec: at idling
7.1 - 12.5 gm/sec: at 2,500 rpm

¢0K

{Go to next page.}

EC-138

rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-93.

If NG, repair or replace it.
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0605) (Cont’d)

'

CHECK SYMPTOM MATRIX CHART. NG | Repair or replace.
Check items on the rough idle symptom in e
“Symptom Matrix Chart”, EC-77. )

oK
l ]

Some tests may cause a Diagnostic
Trauble Caode to be set.

Erase the DTC from the ECM memory LE
after performing the tests. Refer to EC-33. ’

!

Check ECM pin terminals for damage and
check the connection of ECM hamess con-

&

h

nector. Reconnect ECM harmess connector ER
and retest.
INSPECTION END
T
COMPONENT INSPECTION
Ignition wires oo
1. Inspect wires for cracks, damage, burned terminals and for Al
improper fit.

2. Measure the resistance of wires to their distributor cap ter- g
minal. Move each wire while testing to check for intermittent
breaks.

Resistance: B

13.6 - 18.4 k{}/m (4.15 - 5.61 k(}/ft)

SEF174P [at 25°C (77°F)] S
It the resistance exceeds the above specification, inspect BB
ignition wire to distributor cap connection. Clean connection

or replace the ignition wire with a new one.
5T
BT
i
EL

1T
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" TROUBLE DIAGNOSIS FOR DTC P0325

Terminal

PIEZO-ELEMENT

SEF598K

Knock Sensor (KS) (DTC: 0304)

The knock sensor is attached to the cylinder block. It senses
engine knocking using a piezoelectric element. A knocking
. vibration from the cylinder block is sensed as vibrational pres-
sure. This pressure is converted into a voltage signal and sent
to the ECM.

* Freeze frame data will not be stored in the ECM for the knock sensor. The MIL will not light for
knock sensor malfunction.

Diagnostic

heck ltern
Trouble Code Malfunction is detected when ... C PTC ems
(Possible Cause)
No.
P0O325 ® An excessively low or high voltage from the knock ® Harness or conneactors
0304 sensor is sent to ECM. {The knock sensor circuit is open or shorted.)

& 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 at least 5 seconds
and then turn “ON".
3) Perform “Diagnostic Test Mode II" (Seli-diagnostic

results) with ECM.

EC-140
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TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (DTC: 0304) (Cont’d)

EC-KS-01
FI':%P‘(A:S mmmw : Detectabie line for DTC
CONTROL —— : Non-detectable line for DTC
MODULE)
KNK (F2s)
[54] JOINT
LIJ CONNECTOR-1
w (E23)

1 |

] 1

I |

| |

| |

1 [

i |

1 1

| i

| I

1 |

1 = . 1

E- ... L |

@y
----1[8
i
-~

2 2
fy !
m
]
\\L........_._.....__....__‘.

w
[zl ®
fz] KNOCK
SENSOR
_l_ B
= L

B
—

ED

i

5 GY E{ffE}J B
101fraz|taa] {104]108]106 20{21122123 38
107]108[s09] f110[111]412 EEBE& a2
113|H14[115] |116]117]118 24]35136]37] 49

EC-141

Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0325

Intake
manifom

collector

Knock Sensor (KS) (DTC: 0304) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

Loosen and retighten engine ground
SCrews,

Knock sensor(

|‘| i( [

&

k\ harness connector:
\

Rz

MEF438FA
DiSCONNEC" DISCOHNECT
ey
H.S. T.5.
[_Ecm__[olconnecTor]
54
AEC718

NG | Check the following.
"| ® Harness connectors,

CHECK INPUT SIGNAL CIRCUIT.
1. Turn ignition switch “OFF".

2. Disconnect ECM harness connecior and Gz,
knock sensor harness connector. If NG, repair harness or con-
3. Check harness continuity between termi- nectors.

nal (2) and ECM terminal .
Continuity should exist.
If OK, check harness for short.

lOK

CHECK COMPONENT NG Replace knock sensor.
(Knock sensor}.
Refer to “COMPONENT INSPECTION”

below.
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harmess con-
nector. Reconnect ECM harness connector

and retest.

€©

EIEL

AECY19

INSPECTION END

COMPONENT INSPECTION

Knock sensor

¢ Use an ohmmeter which can measure more than 10 M.

1. Disconnect knock sensor harness connector.

2. Check resistance between terminal (2) and ground.
Resistance: 500 - 620 k() [at 25°C (77°F)]

CAUTION:

Discard any knock sensor which has been dropped or

undergone shocks; use a new one.

EC-142
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TROUBLE DIAGNOSIS FOR DTC P0335

/

— Permanent magnet

SEF956N

sensor (OBD},
harness connector

o~

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802)

The crankshaft position senscor (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 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-
sar changes.

The ECM receives the voitage 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.

Radiator |
- SEF957N
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck ltems
(Possible Cause)
No.
P0335 @ The proper pulse signal from the crankshaft position | ® Harness or connectors
0802 sensor (OBD} is not sent to ECM while the engine is (The crankshaft position sensor (OBD) circuit is

running at the specified engine speed.

cpen.)
& 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
Start engine and run it for at least 15 seconds at idle
speed.
2) Select “MODE 3" with GST.

OR
Start engine and run it for at least 15 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds

and then turn “ON".

3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-143
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802) (Cont’d)

EC-CKPS-01
e : Detectable fne for DTC
gggﬁ'ngAFr —— Norrdetectabls line for DTC
SENSOR (OBD)

w B
r=JZII I I
I I
I 1
| 1
1 ¥
I i
] t
i I
| |
|
| i
| ,
H 5
i i
I I
i I
1 1
1 1
! ) JOINT
i i CONNECTOR-2
; ! =
L= i =
--------- o—E—Jo—
B
Iz
JOINT
CONNECTOR-1
]
w B B
> > ECM (ECCS l
RGC/S GND-A ECM (£CC ?_—l
MODULE) B 8
L €L
Fi2
Refer to last page (Foldout page).
F2d
a & g
w LAE

107[108109] [110]s11}112 PR [l TarieTesleslodted
113114'115 1161171181 mm El E‘ﬁﬁﬂ@

101[102f103] 1104}10s]106 [1]2{3] [4] a021]22[z3 asJas] [4ofai} [53]54]55]  {sél
BOEEERIM O falos]26l27]28] [42]43| [44]asTeelsr]ce[z0]0] o1
1] 70}

AECB21
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshart posiiion
sensor [OBD);
harness connector
ARG =@
/-Radiamr |
! SEFQ57N
DSCINECT CISGONNECT
A€ M€
[~ EcM  [o]CONNEGTOR|
I s
{ J
AECT40
[E DISGOHNECT ey
A€ (¥
(>
AECTH

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: 0802) (Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥
CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
1. Turn ignition switch “OFF". " tors.
2. Disconnect crankshaft position sensor
(OBD} and ECM harness connectors.
3. Check continuity between ECM ierminal
@ and terminal @
Continuity should exist.
If OK, check harness for short.
OK
E ¥
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". "1 @ Harmness for open or
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. crankshaft position sen-
Continuity should exist. sor (OBD) harness con-
If OK, check harness for short. nector
oK If NG, repair hamess or
connectors.
¥
CHECK COMPONENT NG__ Replace crankshaft posi-
[Crankshaft pasition sensor {OBD)]. 7| tion sensor (OBD).
Refer to “COMPONENT INSPECTION™
on next page.
l oK
Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

,L Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness cen-
nactor. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-145
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TROUBLE DIAGNOSIS FOR DTC P0335

SEF960N

f B8

&)
= W .

E\

SEF151P

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802) (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 166 - 204()
[at 25°C (77°F)]

EC-146
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TROUBLE DIAGNOSIS FOR DTC P0340

Sealed cover-
Rotor head 7

Light emitting
diode

Photo diode

Wave |
forming circuit L Roter plate

SEF613B

180° signal slit for No. 1 cylinder

\\ﬁ|l\\\\i\|rrl;=if;,,m,\!¢ 1° signal slit
a //\
o 7,
Ry . )
F 180 signal slit
(F

Camshaft Position Sensor (CMPS)(DTC: 0101)
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° (POS) sig-
nal and 4 slits for a 180° (REF) 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
pulses. These pulses are converted into on-off signals by the
wave-forming circuit and sent to the ECM.

Rotor plate SEF853B
Diagnoslic
N Check ltems
Trout?\lﬁj Code Malfunction is detected when ... (Possible Cause)
P0340 ® Ejther 1° or 180° signal is not sent to ECM for the ® Hamess or connectors

0101

specified engine speed.

first few seconds during engine cranking.

® Either 1° or 180° signal is not sent to ECM often
enough while the engine speed is higher than the

® The relation between 1° and 180° signal is not in the
normal range during the specified engine speed.

{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

Before performing the following procedure, confirm that
battery voltage is more than 10.5 V.

1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2) Crank engine for at least 2 seconds.
OR
@@ 1) Crank engine for at least 2 seconds.
= 2) Select “"MODE 3" with GST.
OR
‘voy 1) Crank engine for at least 2 seconds.

2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn *ON”.

Perform “Diagnostic Test Mode 11" (Seif-diagnostic
results) with ECM.

EC-147
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TROUBLE DIAGNOSIS FOR DTC P0340

BATTERY

96 68 Es

i

sl z-e-s s s fodH

Oy

Camshaft Position Sensor (CMPS)(DTC: 0101)
(Cont’d)

Reler to “EL-POWER".

ECCS
RELAY

=z
E3

El:l'

EC-CMPS-01

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

DISTRIBUTOR
HAFT
POSITION SENSOR)

JOINT
CONNECTOR-1

| B ®

=
5
5%}%—.-.

1)
1]
Q
T
ul

<
il

105

mn

17

(T LELEED 2
GY

=1

Referto last page (Foldout page).
\
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TROUBLE DIAGNOSIS FOR DTC P0340
Camshaft Position Sensor (CMPSHDTC: 0101)

Distrii)ut::)\ (Cont’d)
_ DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

\

AR ~ e
(= Camshat INSPECTION START <
3 Cy \—\ paosition sensor
b harness connector
W,
/ v [
U&) / EHECK POWER SUPPLY. NG [ Check the following.
b S 1. Turn ignition switch “OFF", | @ Hamess for open of short | =g
- & 2. Disconnect camshaft position sensor between camshaft posi- :
- AECEE5 hamess connector. tion sensor and ECCS
3. Turn ignition switch “ON". relay LE
4. Check voltage between terminal @ If NG, repair harness or ~
B DISCORNECT and ground with CONSULT or tester. connecters.
(1 [3]+]5]e) K i@ Voltage: Battery voltage
OK
¥
Locsen and retighten engine ground EE
©o SCrews.
@M' . GL
=\ = = E ¥
accea7| | CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
1. Tum ignition switch “OFF”. "| tors. M1

2. Disconnect ECM harness connector.
3. Check harness continuity between ter-
minal {(4) and ECM terminals @1), @9),
te.rminal @ and ECM terminals ,
a9,

Continuity should exist. Ei
it OK, check harness for short. o

L20C a-

'\\'\t‘?—.
S

S5
-

OK
Intake ¥ Dli_El
maniford ™\, CHECK COMPONENT NG | Replace camshaft position
collector (Camshaft position sensor). "1 sensor.
Refer to “COMPONENT INSPECTION” EBE

on hext page.

E : SCOWMEET DISCONNERT
€ € 5

5
[C__Ecv_|elconnector]] (F2) (] j:ﬁ;h}s} * T

Discennect and reconnect hamess con-
40,44 41,45 . L
——— —— nectors in the circuit. Then retest.

EE]
il Trouble is not fixed.

LS

. Check ECM pin terminals for damage and e
Ly . 3
@@ check the connection of ECM harness 5T

=\ -~ connector. Raconnect ECM harness con-
AEGCEBS| | nector and retest, 2
b4
INSPECTION END EL
|4

EC-149 37
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DISCONNEST

) AECE50]
COMNECT |
A € ¢
GBI
1
@ O 1
- AECG89

Camshaft Position Sensor (CMPS)(DTC: 0101)

(Cont'd)

DIAGNOSTIC PROCEDURE (NON-DETECTABLE

CIRCUIT)

INSPECTION START

¥

CHECK GROUND CIRCUIT.

NG

Check harness continuity between termi-
nal and engine ground.

Continuity should exist.

If OK, check harness for short.

OK

¥

Repair hamess or connec-
tors.

CHECK COMPONENT

NG

{Camshaft position sensor).
Refer to “COMPONENT INSPECTION™
below.

OK

¥

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

Trouble is not fixed.

Check ECM pin terminals for damage and
check the cennection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.

h 4

INSPECTION END

COMPONENT INSPECTION

Camshaft position sensor
1. Start engine.

Replace camshaft position
Sensor.

2. Check voltage between camshaft position sensor terminals

3@, @ and ground with AC range.

Condition

Terminal

Voltage

@ and ground

Engine running at idle

@ and ground

Approximately
2.7V (AC)

*: Average voltage for pulse signal (Actual pulse signal can be confirmed

by cscilloscope.)

If NG, replace distributor assembly with camshaft position

Sensor.

EC-150
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TROUBLE DIAGNOSIS FOR DTC P0340

SEFB887K

Camshaft Position Sensor (CMPS)DTC: 0101)
(Cont’d)

3. Remove distributor cap. Visualiy check signal plate for dam-

age or dust. l
After this inspection, diagnostic trouble code No. 11 might
be displayed with camshaft position sensor functioning B
properly. Erase the stored memory. -
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC:

SYSTEM DESCRIPTION

Camshalfl position sensor

Engine speed

Mass air flow sensor Amount of intake air

Engine coolant temperature sensor Engine coolant temperature

ignition switch Start signal

This system cuts and controls vacuum applied to
the EGR valve and EVAP canister to suit engine
operating conditions. This cut-and-control opera-
tion is accomplished through the ECM and the
EGR valve & EVAP canister purge control sole-
noid valve. When the ECM detects any of the fol-
lowing conditions, current flows through the sole-
noid valve. This causes the port vacuum to be
discharged into the atmosphere. The EGR valve
and EVAP canister remain closed.

0302)
- EGR valve
ECM & EVAP
» (ECCS .| canister
control "| purge con-
»| module) trol sole-
noid valve

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coclant temperature
Mass air flow sensor malfunction

EGR and vacuum

EVAP canister
purge control valve ——({Z_2

EGR valve & EVAP canister purge control selenoid valve
Ignition switch
{power supply)

ECM
,.[ EGR temperaiure sensor

ECM

Throttie
body

SEF220R

[+ [N =Rele]
bocoo0

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve 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

To EGR valve
and EVAP canister

To intake '
air flow

EGR valve and EVAP canister purge control solenoid
valve

The EGR valve and EVAP canister purge control solenoid valve
responds to signals from the ECM. When the ECM sends an ON

- {ground) signal, the coil in the solenoid valve is energized. A
;’;Cn‘;‘l’m plunger will then move to cut the vacuum signal (from the

throttle body to the EGR valve and EVAP canister purge control
valve).

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

SEF240PE

EC-152
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TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (DTC: 0302) (Cont’d)

. ON-BOARD DIAGNOSIS LOGIC
EGR temperature tf the absence of EGR flow is detected by EGR temperature
sensor sensor under the condition that calls for EGR, a low-flow mal- &
function is diagnosed.
E?n%eramre If EGR temperature sensor detects EGR flow under the condi-
tion that does not call for EGR, a high-flow malfunction is diag- ji2
nosed.
SEF073P
: LG
Diagnostic Trouble o Check ltems
Code No. Maltunction is detected when ... (Possible Cause)
P0400 A) The exhaust gas recirculation (EGR) flow is exces- | ® EGR valve stuck closed EC
0302 sively low during the specified driving condition. ® EGRC-BPT valve feaking

® Passage biocked
® EGR valve & EVAP canister purge contrel solenoid EE

valve
® Tube leaking for EGR valve
® EGR temperature sensor &L

B) The exhaust gas recirculation (EGR} flow is exces- | ® EGR valve & EVAP canister purge control sclenoid

sively high during the specified driving condition. valve T
® EGA valve leaking or stuck open
® EGR temperature sensor

OVERALL FUNCTION CHECK |
Use this procedure to check the overall EGR function. During this check, a DTC might not be confirmed. Fa

Before starting with the following procedure, check the engine coolant temperature of the freeze frame
data with CONSULT or Generic Scan Tool. B
If the engine coolant temperature is higher than or equal to 71°C (160°F), perform only “Procedure for "
malfunction A”.

If the engine coolant temperature is lower than 71°C (160°F), perform both “Procedure for malfunction
A” and “Procedure for malfunction B”.

oo

=)
R

i

/)]

29
[670]

I
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dl

harness

collector

Y
Intake manifold

/.
Front >
. !

connector i@// \

“ 'EGH temperature sensor

AEC737

A€

GD

<

L1

Q
|—-.—_z

AECTY83

T.S.

&

]
(1]2

BISCONNECT m DISGONNEGT

HS.

IL_Ecm__[ofconnecTor]

50

[Q]

SEF454R

i

EGR valve & EVAP canister
purge contro! solencid valve

/
harness connector
a =T -

EGR Function (DTC: 0302) (Cont’d)
Procedure for malfunction A

1)} Start engine and warm it up sufficiently.
2) Check the EGR valve lifting when revving from 2,000 rpm
up to 4,000 rom under no load.
EGR valve should lift up and down without sticking.
'f EGR valve does not lift up and down, try again with either of
the following methods:

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

@ o Disconnect EGR valve & EVAP canister purge con-
trol solenoid valve harness connector.
(The DTC for EGR valve & EVAP canister purge con-
trol solenoid valve will be displayed, however, ignore
it.)
3) Check voltage between EGR temperature sensor harness
connector terminal (1) and ground at idle speed.
Less than 4.5V should exist.
4) Turn ignition switch “OFF”.
Check harness continuity between EGR temperature sen-
sor harness connector terminal @) and ECM terminal &g,
Continuity should exist.
5) Perform “COMPONENTS INSPECTION”, “EGR tempera-
ture sensor”. Refer to EC-159.

Overall

function check

Check the EGR valve
lifting when revving
engine frem 2,000 rpm
up to 4,000 rpm.

SEF842Q

EC-154
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont’d)

B ACTIVETEST B D
EGRC SOL/V ON

===MONITOR====
CMPS-RPN {(REF) 800rpm

Procedure for maifunction B

1) Start engine. ,

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

3) Check for the EGR valve lifting when revving from [j3
2,000 rpm up to 4,000 rpm under no load.

EGR valve should be closed and should not lift up.

OR

g
:L%‘.J

e ovorr I OFF |

AECE08

CONNECT

[ Eon Tﬁconnecmaﬂ{%e

1)  Confirm the engine coolant temperature is fower than
71°C (160°F) in “Mode 1" with generic scan tool.
Perform the following steps before its temperature LG
becomes higher than 71°C (160°F).

2) Start engine.

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

EGR valve should be closed and should not lift up.

~
& L& e

SEF951N

OR Fi&
1) Confirm the voltage between ECM terminal ) and
ground is higher than 1.48V.
Perform the following steps before the voltage
becomes lower than 1.48V.
2) Start engine. T
3) Check for the EGR valve lifting when revving from ™
2,000 rpm up to 4,000 rpm under no load.
EGR valve should be closed and should not lift up. a7

Overall function check

Check the EGR valve FA

lifting when revving

engine from 2,000 rpm

up to 4,000 rpm. [E18,

-
e
x1000/min \Q £
SEF642Q

8T
BT
&
N
([
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont'd)

EC-EGRC1-01

IGNITION SWITCH
ON or START
FUSE |Refer to “EL-POWER". m : Detectable line for DTC
10A %SSK — . Non-detectable line for DTC
g @:N]‘modeis
|
{Ln]] |
BIR
BR
M33
F27
BR
r'—|-
@
(E213)
T EGR
/ITVA'R TEMPERATURE
ey SENSOR
F11
BR L) L)
r.—]lTl RIS B
EGR VALVE & EVAP
CANISTER PURGE
SOLENGID VALVE
(F28)
Hew . 2w
P O A= BB_I
3
=z
JOINT
P ‘f‘ CONNECTOR-4
& ]
FI
I B
P R®B B B
l|1os|l [e2]) [Eall [35 [I AT
EGR EGRTS GND-A | ComRoL SENS  [conTROL
MODULE) GND  IyNIT
E»
Refer to last page (Foldout page).
i W ¥
[1f | W 8 [ W [1]2] B 121 141 ) &y
=l
12312 ] [a e[l 415 @ 23[24] 25126 27 28
55781 [16[17]78]1e[z0[z1] 22 36]37] 32[30 4041
1 1
101]102] 103! [+04[105[106
107}108} 108 [110]111f112
113{114{115] [118[117}118

EC-156

AECG09A
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TROUBLE DIAGNOSIS FOR DTC P0400

B Va
@ L N,

«
&)
U Vacuum hose connected-//'

to EGR valve | MEF436F
=
Sphit
Clogging @O:

_
j% Improper connection

(),

SEF109L

BEGRC SOL/V CIRCUITH
DOES THE SOLENOID
VALVE MAKE
AN GPERATING SOUND

EVERY 3 SECONDS?

[ next ][ NO J[ YES

MEFS57D

BACTvVETESTE [

EGRC SOL/V ON
= = = MONITOR = = =
CMPS-RPM(REF) Orpm

MEF298F

EGR Function (DTC: 0302) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

L 4
CHECK VACUUM SOURCE TO EGR OK | CHECK COMPONENTS
VALVE. (EGR valve).
1. Start engine and warm it up sufficiently. Refer to "COMPONENTS
2. Rev engine speed at about 2,000 - INSPECTION", EC-159.
4,000 rpm.
3. Disconnect vacuum hose to EGR valve. NG
4. Make sure that vacuum exists. v
Yacuum should exist. Replace EGR valve.
NG
B v
CHECK VACUUM HOSE. NG | Repair or replace vacuum
Check vacuurn hase for clogging, cracks | hose.
or improper connection.
OK
4
CHECK COMPONENT NG Repair or replace EGR

&)

{(EGR valve & EVAP canister purge control
solenoid vaive).
@ 1. Tumn ignition switch “ON".

2. Parform “EGRC SOL/V CIR-
CUIT" in "FUNCTION TEST"
mode with CONSULT.

OR
1. Turn ignition switch “ON".

2. Turn EGR valve & EVAP canis-
ter purge control solenocid valve
“ON" and “OFF” in “ACTIVE
TEST” mede with CONSULT
and check operating sound.

OR

1. Warm up engine sufficiently.

A=h/ 2. Turn ignition switch “OFF” and
wait at least 5 seconds.

3. Turn ignition switch “ON”.

4. Check aperating sound of the
solenoid valve when disconnect-
ing and reconnecting EGR valve
& EVAP canister purge control
solenoid valve harness connec-
tor.

+ OK

{Go to next page.)

EC-157

valve & EVAP canister
purge control soienoid
valve circuit.

{F)
7

o
.J:'

BT

i
i)

i
|r- il

Ty
20

&5
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont’d)

CHECK COMPONENT NG | Replace EGR valve &
(EGR valve & EVAP canister purge control | EVAP canister purge -con-
solenoid valve). trol solenoid valve.

Refer to “COMPONENT INSPECTION”
on next page.

OK

Y
CHECK COMPONENT NG | Replace EVAP canister.
(EVAP canister).

Refer to “COMPONENT INSPECTION”
on next page.

OK

h 4
CHECK VACUUM HOSE. NG_ Repiace vacuum hose,
Check vacuum hose into canister for

clogging, cracks or improper connection.

CK

Y

¥
CHECK COMPONENT NG | Replace EGRC-BPT valve.
(EGRC-BPT valve).

Refer to “COMPONENT INSPECTION"
on next page.

h

OK
v

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

Trouble is not fixed.
A 4

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

¥
Check resistance of EGR temperature
SEensor.

See next page.

h 4
INSPECTION END

EC-158 386



TROUBLE DIAGNOSIS FOR DTC P0400

EGR valve

MEF137D

BATTERY

AEC918

=

SEF171PB

SEF643Q

EGR Function (DTC: 0302) (Cont’d)
COMPONENT 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 valve & EVAP canister purge control solenoid

valve
Check solenoid valve, following the table as shown below:
Air passage Air passage
Conditions continuity continuity
between @ and between @ and ©
12V direct current supply
between terminals @ Yes No
and @
No supply No Yes

If NG, replace EGR valve & EVAP canister purge control sole-

hoid valve.

EVAP canister

Gently blow air from @®.
No leakage should exist.

EGR temperature sensor
Check resistance change and resistance value.

EGR termnperature Voltage Resistance
°G (°F) (V) (M)
0(32) 4.81 79-9.7

50 {122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 -0.10

If NG, replace EGR temperature sensor.

EC-159

oL

MT

AT
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TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (DTC: 0302) (Cont’d)

EGRC-BPT vaive

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while
applying a pressure above 0.981 kPa (100 mmH,0O, 3.94
inH,0) from under EGRC-BPT vaive.

3. If a leakage is noted, repiace the valve.

SEFQ83P)

EC-160 388



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (DTC: 0306)

ECM

Ignition
switch
Throttle --—-

body -

To EGR ) [
Vacuum source
valve

Air duct

EGR valve & EVAP canister
purge control solencid valve

ECM
EGR valve

C O

3 2 EGR

Q0 temperature

Sensor
Exhaust pressure ‘ EGRC-BPT Intake
valve L L}-\\/ | I manifofd
_____ Exhaust
----- manifold
SEF221R

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 toc 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 &
EVAP canister purge control solenoid valve. If the engine roughness is reduced at that time, the EGRC-
BPT valve malfunction is indicated.

Diagnostic Trouble Code Malfunction is detected when . Chgck ltems
No. (Passible Cause)
Po4o2 ® The EGRC-BPT valve does not operate properly. | ® EGRC-BPT valve
0306 ® Misconnected rubber tube
® Blocked rubber tube

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the EGRC-BPT valve. During this check, a DTC might
not be confirmed.
1. Disconnect the rubber tube to the fuel pressure regulator at the intake manifold.
2. Disconnect the rubber tube to the EGR valve & EVAP canister purge control solenoid 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 [ess 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 valve & EVAP canister purge control solenoid valve and throtite
body for misconnection, cracks or blockages.

EC-161
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (DTC: 0306)
(Cont’d)

/ Pr/sg/u/r/e/ I 4 27/
regulaftor / /

/i £ \,W

ﬁ 41
1 mm (0.04 in} dia./ = EGR

arifice ‘// \ ﬁ“/ valve
f / &L\j I (iGHC BPT

4' valve

Check the
EGR valve
lifting.

SEF092P

COMPONENT INSPECTION
EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.
2. Vacuum from the other port and check leakage without

applying any pressure from under EGR-BPT valve.
Leakage should exist.

X No pressure

SEF172P
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TROUBLE DIAGNOSIS FOR DTC P0420

ON-BOARD DIAGNOSIS LOGIC

Three Way Catalyst Function (DTC: 0702)

ECM (ECCS control module)

Front

Rear

heated
oxygen
sensor

heated
oxygen
sensor
Three
Exh way
xhaust
catalyst
gas »

A4

The ECM monitors the switching frequency ratio
of front heated oxygen sensor and rear heated
OXygen Sensor.

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 heated 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 heated oxygen
sensor to rear heated oxygen sensor.

Then ECM measures the switching lag time
between front heated 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.

e The three way catalyst function has one trip detection logic.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check Items
(Possible Cause)

P0420 ® Three way catalyst does not operate properly. ® Three way catalyst
0702 ® Three way catalyst does not have enough oxygen storage ® Exhaust tube

capacity.

@ Intake air leak
® |njectors
® Injector leak

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the three way catalyst. During this check, a DTC might

not be confirmed.

CMPS*RPM(REF)  2137rpm
MAS AIR/FL SE 1.96V
COOLAN TEMP/S 84°C
FR 02 SENSOR 037V

¥r MONITOR % NO FAIL []

FR 02 MNTR LEAN

RA 02 SENSOR  1.30V

RROZMNTR o RICH
RECORD

SEFQ97P

1)
2)

3)

Start engine and warm it up sufficiently.

Set “"MANU TRIG” and "HI 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 Q2 SENSOR” is very
less than that of “FR 02 SENSOR”.

Switching frequency ratio =

. Rear heated oxygen sensor switching frequency

Front heated oxygen sensor switching frequency

EC-163
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TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (DTC: 0702)
(Cont’d)
This ratio should be less than 0.40 for A/T models and

0.37 for M/T models.
If the ratio is greater than the above value, the three way
catalyst is not operating properly.

OR

.ﬁ»‘ 1) Start engine and warm it up sufficiently.

&/ 2) Set voltmeter probes between ECM terminals
{front heated oxygen sensor signal) and (engine
ground), and ECM terminals &2 (rear heated oxygen
sensor signal) and @3 (engine ground).

3) Keep engine speed at 2,000 rpm constant under no

'{f@ - D \ load.
Ejl Ci@ k{’: d 4) Make sure that the voltage switching frequency (high
_ —i & low) between ECM terminals 62 and is much
[L ECM__[9] CONNECTOﬂ less than that of ECM terminals @8 and @3.
48 43 52 43 3
2\\\llu,/4 . . .
3\ jjs Switching frequency ratio =
o % Rear heated oxygen sensor voltage switching
@ O D o C——f(ﬁ—H frequency
SEF098P Front heated oxygen sensor voitage switching
frequency

This ratio should be less than 0.40 for A/T mod-
els and 0.37 for M/T models.

If the ratio is greater than the above value, it means
three way catalyst does not operate properly.

Note: If the voltage at terminal does not switch
periodically more than 5 times within 10 sec-
onds at step 3, perform TROUBLE DIAGNOSIS
FOR DTC P0130 (0303) first. Refer to EC-117.

EC-164
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TROUBLE DIAGNOSIS FOR DTC P0420
Three Way Catalyst Function (DTC: 0702)
{(Cont’d)

DIAGNOSTIC PROCEDURE

A
INSPECTION START il
CHECK EXHAUST SYSTEM. NG | Repair or replace it. [
Visually check exhaust tubes and muffler "
for dent. o
T
OK
SEF099P l
BE CHECK EXHAUST AIR LEAK. NG | Repair or replace. LG
P t Start engine and run it at idle. Listen for an i
HS. e exhaust air leak before the three way cata-
[EcM _ o[CONNECTOR]| lyst.
102,104,107,109 l OK
Joe 10 10N,
CHECK INTAKE AIR LEAK. NG | Repair or replace. FE
Start engine and run it at idie. Listen for an "
intake air leak after the mass air flow sen-
sor. cL
® O L lOK
= SEF691P
E BT
CHECK INJECTORS. NG { Perform TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for "1 NOSIS FOR NON-DE-
Injectors, EC-214. TECTABLE ITEMS, AT
2. Check voltage between ECM terminals “Injector”, EC-214.
. , , and and ground Repair harness or connec-
with CONSULT or tester. tors. B,
Battery voltage should exist.
3. Turn ignition switch “OFF”.
l 0K (=
Remove injector assembiy.
Refer to EC-25. BE
Keep fuel hose and all injectors connected
to injector gallery.
l §T
1. Disconnect camshaft position sensor Dripsi Replace the injector(s) from
harness connector. | which fuel is dripping. RS
2. Turn ignition switch “ON”,
Make sure fuel does not drip from injec-
tor. BT
l Does not drip Trouble
Check ECM pin terminals for damage and }?,(231 Replace three way calalyst. Ha
check the connection of ECM harness con- "
nector. Reconnect ECM harness connector
and retest. EL
lTroubie is fixed
INSPECTICN END IBsg
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (DTC: 0104)

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

AEC110
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck Items
(Possible Cause)
No.
PO500 ® The almost 0 km/h {0 MPH) signal from vehicle speed |® Harness or connector ,
0104 sensor Is sent to ECM even when vehicle is being (The vehicle speed sensor circuit is open cr shorted.)
driven. ® Vehicle speed sensor

OVERALL FUNCTION CHECK
BVEHICLE SPEED SEN CKT Use this procedure to check the overall function of the vehicle
AFTER TOUCH START. speed sensor circuit. During this check, a DTC might not be
DRIVE VEHICLE confirmed.
VoR o/t (emeh) OR 1) Jack up drive wheels.
2) Start engine.
3) Perform “VEHICLE SPEED SEN CKT” in “FUNC-
TION TEST” mode with CONSULT.
- OR
noT ) START | 1) Jack up drive wheels.
MEF§59D 2) Start engine.
3) Read vehicle speed sensor signal in “DATA MONI-
¥ MONITOR ¥ NO FAL [} TOR" mode with CONSULT.
VHCL SPEED SE  20km/h - The vehicle speed on CONSULT should be able to
P/N POSI SW OFF exceed 10 km/h (6 MPH) when rotating wheels with
suitable gear position.
: OR
Gmg} 1) Jack up drive wheels.
2) Start engine.
3) Read vehicle speed sensor signal in “MODE 1” with
| RECORD | GST.
SEF941N The vehicle speed on GST should be able to exceed
10 km/h (6 MPH) when rotating wheels with suitable
gear position.
FUEL 5YS #2 UNUSED OR
CALC LOAD 57%
COOLANT TEMP 87°C
TORG FT 3
ENGINE SPD 2225RPM
VEHICLE SPD 57MPH
IGN ADVANCE 34.9
i AIR 43°C
AF 26.2gm/sec
THROTTLE POS 12%
025 LOCATION 3
oFT Ao ot
025 B1,82 0.070V
SEF242N

EC-166
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (DTC: 0104)
(Cont’d) _

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Start engine and warm it up sufficiently.
2) Perform test drive for at least 10 seconds continu-
ously under the following recommended condition.  MA
Engine speed : (A/T models) 2,000 - 3,200

@

rpm
(M/T models) 1,950 - 2,900 EM
rpm
Intake o
manifold vacuum: —40.0 to —26.7 kPa LG
(=300 to —-200 mmHg, -11.81
to —7.87 inHg)
Gear position  : Suitable position (except “N”

or “P” position)
3) Stop the vehicle, turn ignition switch “OFF”, wait at EE
least 5 seconds and then turn “ON”.
4) Perform "Diagnostic Test Mode II" (Self-diagnostic
results) with ECM. oL
Even though Diagnostic Trouble Code is not detected,
perform the above test drive at least one more time.
1+
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (DTC: 0104)
(Cont’d)

IGNITION SWITCH
ON or START

10A

FUSE
BLOCK
(HEC)

O,

e

Y

<

EC-VSS-01

Refer to “EL-POWER".

mmmm : Deloctable kne for DTC
e © Non-detectable line for DTC

@:NTmodels

@9 €D

COMBINATION -
]
(SPEEDOMETER) E" RY FW RY
]
- - H
———o{E] Ea) B Ra(Ca]l A
1EHE]
PlifFl
O LA R RY
(ED
N Y
R RIY
PUR
r‘-|
L }
PU/R
B
-0 I
I | PUMA PUR R RY
(el ezl =1 [wml
B B B VSP ECM (ECCS AT VEHICLE
A L L COB'UT% CONTROL SPEED
@3
________________ Hefer 1o last page (Foldout page).
: o |@@! (9 @D i)
30 ! (148
}I- °2223|24-|w i T AN
e —
12184 ] (s[5 |§| zsz4zszsz7_z_a_zsaos1azag|3435
61718 | j1si17]1818f20]21]22 38]37] 38[3s]40]41]42]43] 44| 45]4a]47] 48
e =]
10i[102}103] |104}105}106 EE? ﬂﬂ 4] 22 23 B
71e]] fiv] 26]27
to7]tosltos) frofi1tfi12) i i O T os[o
11af14]11s] [11e[ui7fvie] [T sl e e £ 6

AECE10
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TROUBLE DIAGNOSIS FOR DTC P0500

DISCOMMECT DISCONHNLLT
A€ A€

|o]connEcToR]|
26

I EcM

L

&

AECB97

Vehicle Speed Sensor (VSS) (DTC: 0104)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥ :
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. "| ® Harness connectors
2. Disconnect ECM harness connector 1D, 4d
and combination meter harness con- ® Harness for open or short
necter. between ECM and combi-
3. Check harness continuity between ECM nation meter
terminal @ and terminal @ If NG, repair harness or con-
Continuity should exist. nectors.
If OK, check harness for short.
OK
h
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properiy.

OK

A4

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

h 4

Trouble is not fixed.

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

A 4

INSPECTION END

EC-169

Check the following.

® Harness connectors
@D,

L4 %&seetors

® Harness for open or short
between combination
meter and vehicle speed
SENSOr

1 NG, repair harness or con-

nectors.

Check vehicle speed sensor

and its circuit.

Refer to EL section.

&g
)
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TROUBLE DIAGNOSIS FOR DTC P0505

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205)

Mass air flow sensor

Amount of intake air

Y

h 4

Engine coolant temperature sensor

Engine coolant temperature

Ignition switch

Start signal

b 4

Throttle position sensor

Throttle position

Inhibitor switch (A/T models)y/
Neutral position switch (M/T madels)

Park/Neutral position (ECCS

ECM

> centrol

Air conditioner switch

Air conditioner operation

> IACV-AAC valve

module})

Y

Power steering oil pressure switch

Power steering load signal

h 4

Battery

Battery voltage

Y

Vehicle speed sensor

Vehicle speed

¥

Cooling fan

Cooling fan operation

This system automatically controls engine idle speed to a specified level. Idle speed is controlled through
fine adjustment of the amount of air which bypasses the throttle valve via IACV-AAC valve. The IACV-
AAC valve repeats ON/OFF operation according to the signal sent from the ECM. The camshalft 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).

SEF040E

COMPONENT DESCRIPTION

IACV-AAC valve

The IAC valve-AAC valve is moved by ON/OFF pulses from the
ECM. The longer the ON puise, 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.

EC-170
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)

Ao
Diagnostic . el
Trouble Code Malfunction is detected when ... ChejCk frems
{Possible cause)

No. ' n.ﬂ I
PJ505 A} The IACV-AAC valve does not operate properly. ® Harness or connectors HE
0205 (The IACV-AAC valve circuit is open.)

® |ACV-AA o
__________________________________________________________________________________________________ St O -
B} The IACV-AAC valve does not operate properly. ® Harness or connectors

{The IACV-AAC valve circuit is shorted.) L&
¢ |[ACV-AAC valve

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Procedure for malfunction A EE

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

3) Wait at least 2 seconds. Gl
OR
@ 1) Turn ignition switch “ON” and wait at least 2 sec- _ _
y onds. BT
2) Select “MODE 3" with GST.
OR a
@) 1) Tum ignition switch “ON” and wait at least 2 sec- &
onds.

2) Perform “Diagnostic Test Mode II” (Self-diagnostic —;
results) with ECM. ’
Procedure for malfunction B

1) Start engine and warm it up sufficiently. B
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Turn ignition switch “ON” again and select “DATA ER
MONITOR” mode with CONSULT.
4) Start engine and run it for at least 30 seconds at idle
speed. &T
OR
) 1) Start engine and warm it up sufficiently.

¥ 2) Tum ignition switch “OFF” and wait at least 5 sec- [ES
onds.
3) Start engine again and run it for at least 30 seconds __
at idle speed. &l
4) Select “MODE 3” with GST.
OR 1 5,
1) Start engine and warm it up sufficiently. A
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds. -
3) Start engine again and run it for at least 30 seconds -
at idle speed.

4) Turn ignition switch “OFF”, wait at least 5 seconds i)
and then turn “ON".

5) Perform “Diagnostic Test Mode II" (Self-diagnostic
results) with ECM.

5
S

EC-171 39



TROUBLE DIAGNOSIS FOR DTC P0505

IGNITION SWITCH
ON or START

%

4

BR

10A

[7]

BLOCK
(HEC)

@D @D

han@aﬂ—*—ﬂ

Idie Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)

FUSE | Referto “EL-POWER.

EC-AAC/V-01

e : Detectable fine for DTC
mussm : Non-detectable line for DTC

BR
If 1 Il
IACV-
AAC VALVE
]
£B
SB
101 ECM (ECCS
ISC CONTROL
MODULE)
Refer to last page (Foldout page).
% @ D
| (29
H.S.
101[102103] [104]105]108 1f2]a] 4] 20[21]22)22 aslag| J40j41] 153|54]55
107[108108f H10f111]112 slslrls]s] fio] O 42|43) laaleslaslsrisslsolso] [s1]
BEEDND RSO 2TR]  [ggTsg| Lerfaalelsaleeles] . [7o]
N3 41is| [11e]117118) fsT Reli7[ie] | Bshelr E1]52] [o6]67]68]68)
: AECH12

EC-172
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TROUBLE DIAGNOSIS FOR DTC P0505

.
IACV-AAC valve™
harness connector |

MEF446F

DISCONNECT

v

1.8
§itl

® ¥

AEC703

DISGORNECT
V.13

I "Ecm

olconnEcTOR]|
T

k)

O L%

& DISCOMMECT
A€

AEC704

Ay

AEC705

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY. NG | check the following.
1. Stop engine. | ® Hamess connectors
2. Disconnect IACV-AAC valve harness ,
connector. ® 10A fuse
3. Turn ignition switch “ON". ® Harness for open or short
4. Check voltage between terminal (‘D and between IACV-AAC valve
ground with CONSULT or tester. harness connector and
Voltage: Battery voltage fuse
if NG, repair harmess or con-
l OK nectors.
CHECK OUTPUT SIGNAL CIRCUIT. NG; Repair harness or connec-
1. Disconnect ECM harness connector. 7| tors.
2. Check harness continuity between ECM
terminal and terminal (2).
Continuity should exist.
If OK, check hamess for short.
lOK
NG

CHECK COMPONENT
(IACV-AAC valve).
Refer to “COMPONENT INSPECTION"

h 4

below.
l OK

Disconnect and reconnect harness connec-
tors in the circuit, Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harmess con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

COMPONENT INSPECTION
IACV-AAC valve

Replace IACV-AAC valve.

Disconnect IACV-AAC valve harness connector.

e Check IACV-AAC valve resistance.
Resistance:
Approximately 10 fat 25°C (77°F)]
o Check plunger for seizing or sticking.
o Check for broken spring.

EC-173

[,

EM

LC

FE

I

s

(G2
—i

2
(G733
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TROUBLE DIAGNOSIS FOR DTC P0605

SEC2208

Engine Control Module (ECM)-ECCS Control
Module (DTC: 0301)

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

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

P0B805
0301

® ECM calculation function is malfunctioning.

® ECM
(ECCS control modute}

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON”.

2) Select "DATA MONITOR” mode with CONSULT.

3) Start engine and run it for at least 30 seconds at idle

speed.

OR

&)

1) Turn ignition switch “ON”.
2) Select “Mode 3” with GST.
3} Start engine and run it for at least 30 seconds at idle

speed.

OR

1) Turn ignition switch “ON".
2) Start engine and run it for at least 30 seconds at idle

speed.

3) Turn ignition “"OFF" and wait at least 5 seconds.
4) Perform “Diagnostic Test Mode II” (Self-diagnostic
resuits) with ECM.

EC-174
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (DTC: 0301) (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START
! M4
1) Turn ignition switch “ON".
2} Select "SELF-DIAG RESULTS”
mode with CONSULT.
3) Touch “"ERASE".

OR
= 1) Turn ignition switch “ON”. o
=/ 2) Select MODE 4 with GST. LG
3) Touch “ERASE".
OR

@ 1} Turn ignition switch “ON".
2} Erase the Diagnostic Test Mode
Il (Self-diagnostic results)
memary.

FE

\d
PERFORM SELF-DIAGNOSIS.
Select “SELF-DIAG RESULTS”
mode with CONSULT.
OR — T
GEE? Select MODE 3 with GST.

OR m_
PERFORM “Diagnostic Test Mode &7
II” (SELF-DIAGNOSTIC
RESULTS).
s the DTC P0G05 (0301) displayed Yei Replace ECM.
again? [RES
1, No
INSPECTION END ]

g
T
EL

EC-175 403



TROUBLE DIAGNOSIS FOR DTC P0705

MNeutral position switch
harness connector

AEC807

Park/Neutral Position Switch (DTC: 1003)
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
ground exists.

Diagnostic

Trouble Code Malfunction is detected when ... Ch?Ck ltems
(Possible Cause)
No.
PQO705 ® The signal of the park/neutral position switch is not ® Harness or connectors
1003 changed in the process of engine starting and driving. {The neutral position switch or inhibitor switch ¢ircuit

is open or shorted.)
& Neutral position switch (M/T models)
® |nhibitor switch (A/T models)

B PARK/NEUT POSI SW CKT H
SHIFT

out oF N/P -ranGe
THEN

TOUCH START

next || START |
SEFa62N
W MONITOR Yr NO FAIL I:l
P/N POSI SW ON
| RECORD ]
SEF963N

[

= = COMNECT
Eon | counscrmﬂ](}

( &)

SEF964N

OVERALL FUNCTION CHECK

Use this procedure to check 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 POSI SW” in “"DATA MONITOR" mode
with CONSULT.
3) Check the “P/N POSI SW” signai under the following

conditions.
Condition (Gear position) Signal
“P” (A/T only} and "N position ON
Except the above position OFF

OR
1) TFurn ignition switch “"ON”.
2) Check voltage between ECM terminal @ and body
ground under the following conditions.

Condition (Gear position) Voltage (V)
P” {A/T only) and “N” position Approx. 0
Except the above position Battery voltage

EC-176
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)
EC-PNP/SW-01
ECM (ECCS e
CONTROL
MODULE)
NEUT @ EM
22
G/OR = : Detectable line for DTC
- m—— : Non-detectable fine for DTC e
@ : T models -
G/OR (A - AT models
B Eon
G/oR
i
Oﬂ— GI/IOR G/CR ﬁ RE
G/OR _
[ oL
L._l INHIBITOR
G/OR SWITCH
I T
[ NEUTRAL
POSITION
SWITCH
omEas E20s iyl
121
“@N L2
B
A P & P
: e
©
B
’_L_%_Tl
-
B =l
—-—
%O
| ST
@
A
B B
- A
o
Refer to last page (Foldout page).
Q ) D@ ey |@©.E "
7 11 W } GY B 11/ Gy
iz = EL
B
! W H.S. )
: 1 52
101}1c20103f J104]tos)i06 1{2]3] [4] 20lz1] 22} z3) 28[3a] Jeofa1] [saf54]ss| {zs]
io7froalios] [rrafraiirz] [SL8LZ1ELS) [2¢fesleefar]ee] faz[ds] [4al4s)ac]srioslssleo) o
uizfisfal [ fesloolotfezes] g [eo| Lerfaslozlsalodles] [q]
113|114 [115] [1i6]117]118 16117118 34§35 135137 mm mm@
AECE824
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TROUBLE DIAGNOSIS FOR DTC P0705

harnass connector

Neutral position switch

AECB07
A€
ap;
L
— AEC750

(8]

DHSCOMNECT DISCOMNEGT
A€ A€

&

[C_Ecm__[olconnEcToR] an;
52

AEC751

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)
DIAGNOSTIC PROCEDURE

Neutral position switch (M/T mod-
els)

INSPECTION START

I

CHECK GROUND CIRCUIT. NG | Check the following.

1. Turn ignition switch “OFF”, "| ® Harness connectors

2. Disconnect neutral position switch har- . @
ness connector. ® Harness for open or short

3. Check hamess continuity between termi- between neutral position
nal @ and body ground. switch and body ground
Continuity should exist. If NG, repair harness or con-
If OK, check harness for short. nectors.

OK
B

CHECK INPUT SIGNAL CIRCUIT. NG | check the following.

1. Turn ignition switch “OFF”. | ® Harness connectors

2. Disconnect ECM harness connector. ;

3. Check harness continuity between ECM ® Harness connectors
terminal 22 and terminal (1). ED.
Continuity should exist. ® Harness connectors
It OK, check harness for short, @19,

® Harness for open or short
OK hetween ECM and neutral
pasition switch
It NG, repair harness or con-
nectors.
NG

CHECK COMPONENT

Y

(Neutral position switch).

Refer to MT section
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-178

Replace neutral position
switch.
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TROUBLE DIAGNOSIS FOR DTC P0705

B NEUTRAL POSISWCKT R
SHIFT

ouT oF N/P -ranGEe
THEN

TOUCH START

| I START |
SEF&89P
A
A & MONITOR ¥z NO FAIL ]
START SIGNAL OFF
CLSD TH/P SW ON
AIR COND SIG OFF
P/N POSI SW ON
| RECORD
SEF111P

[__son ‘_']OIGDNNEBTDRI
22

DISCONNELT

€

Inhibitor switch
harness connector

S
=4

AR

[/
D
:

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)

inhibitor switch (A/T models)

INSPECTION START

l

CHECK OVERALL FUNCTION.

1. Turn ignition switch “ON”.

CKT” in “FUNCTION TEST”
mode with CONSULT,
OR

OK

INSPECTION END

Turn ignition switch “ON".
Check neutral position switch
signal in “DATA MONITOR™
mode with CONSULT.
“N” or “P” position: ON
Except above: OFF

OR

2. Perform "NEUTRAL POSI SW
E 1.
2.

. Make sure that inhibitor switch
circuit functions properly, (Refer
o AT secticn.)

2. Disconnect ECM harness con-

nector.

3. Shift selector lever to “P” posi-

tion.

4. Turn ignition switch “ON".

5. Check harness continuit

between ECM terminal
body ground.

Continuity should exist.
If OK, check harness for short,

6. Shift selector lever to “N” posi-

tion.

7. Check harmess cortinuity

between ECM termina! @ and

body ground.

Continuity should exist.

if QK, check harpess for short.

@WE@

and

5 lNG

CHECK GROUND CIRCUIT.

1. Disconnect inhibitor swilch harness con-
nector,

2. Check harness continuity between termi-
nals and bedy ground.
Continuity should exist.
If OK, check harness for short,

NG

. | Check the following.

lOK

"1 ® Harness connectors

@&,

® Hamess grbopen or shart
between inhibilor switch
and body ground

if NG, repair harmess or con-

nectors.

EC-179

(B] . CHECK INPUT SIGNAL CIRCUIT. NG T Gheck the following.
E@ 1. Disconnect ECM harness connector. "1 ® Harness connectors
T.5. ) 2. Check hamess continuity between ECM ,
terminal @ and terminal (‘D ® Harness for open or short
Continuity should exist. between ECM and inhibitor
If OK, check harness for short. switch
E:IIE_FH ':Q] oK If NG, repair harness or con-
+ -—q l nectors.
= {Go to next page.)
AEC789

EL
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TROUBLE DIAGNOSIS FOR DTC P0705

DISCONNECT OIZCOMMEST
A€ A€

[—__Ecm__[c|connEcToR]|

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)

®
‘

CHECK GOMPONENT
(Inhibitor switch).
Refer to AT section.

NG

lOK

FIES

AECT90

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

i Trouble is not fixed.

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

and retest.

INSPECTION END

EC-180

Reapiace inhibitor switch.
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TROUBLE DIAGNOSIS FOR DTC P1320

/ Power transistor Ignition Slgnal (DTC: 0201)

e harness connecior weoe——= :

A D.smbm Z=|="%| COMPONENT DESCRIPTION 3
. Gl

Ignition coil & power transistor (Built into distributor)

The ignition coll is a small molded type. The ignition signal from
the ECM is sent to the power transistor. The power transistor [
switches on and off the ignition coil primary circuit. As the pri-
mary circuit is turned on and off, the proper hlgh voltage is

Ignition coil < Bl
harness connector- induced in the coil secondary circuit.
™~
m \ SEFO10P
L
Diagnostic
Trouble Malfunction is detected when ... Chgck ftems
{Possible Cause)
Code No.
P1320 @ The ignition signal in the primary circuit is not sent to | ® Harness or connectors
o020 ECM during engine cranking or running. (The ignition primary circuit is open or shorted.) _
® Power transistor unit. FE
® Resistor
® Camshaft position sensor N
® Camshaft position sensor circuit Gl
DIAGNOSTIC TROUBLE CODE CONFIRMATION i

PROCEDURE

Note: f both DTC PO0340 (0101) and P1320 (0201) are
displayed, perform TROUBLE DIAGNOSIS FOR DTC AT
P0340 first. Refer to EC-0.

1)} Turn ignition switch “ON”.
2) Select "DATA MONITOR"” mode with CONSULT. P2
3) Start engine. {If engine does not run, turn ignition

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

1) Turn ignition switch “ON"". ¥

2) Start engine. (If engine does not run, turn ignition
switch to “START" for at least 5 seconds.) BS
3) Turn ignition switch “OFF” and wait at least 5
seconds, then turn “ON".
4) Perform “Diagnostic Test Mode II” (Self-diagnostic g
resuits) with ECM. ‘

EC-181 409



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (DTC: 0201) (Cont’d)

EC-IGN/SG-01

BATTERY
1
{Je
|
G mmw : Detectable line for OTC
!l 1 il = Non-detectable line for DTC
GNITION | Refer to “EL-POWER".
OFF .,‘ ST |SWITCH
acc@-O5) G
R
B/R J
L —-
W@WHHWR@BIHIQI N N CONDENSER
@DED er i}
= [l .
[71] m| DISTRIBUTOR
L POWER
IGNITICN TRANSISTOR
é COIL
] 8
G wiB B
|
G
1] RESISTOR
=
GY/R
-3~ JOINT JOINT
~-f=3 CONNECTOR-2 CONNECTOR-1
i ; D)
K. ]
peoEETrs-]- - E—<t:-0
W w8 I
SPARK [2] [T] ECM I :
A
E SPan IGNCK 1GN os ' '
- = - = MODULE) L e
F12
Refer to last page {Foldout page).
1
= 1 (% 1 '
l1—l1 1E B ) |(1lzli|[)7s|
w W ! ay [ !
L d
(4]
I Is[6]55
R |y |
101[102[103] [s04105[106 38
107}108]108] [110]111]1142 :g
113{114J115] [118[+17]118
AECSB11

EC-182
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TROUBLE DIAGNOSIS FOR DTC P1320

Power transistor

Battery /

Distributor

Ignition coil
harness connector

harness connectior eo=—"=

o

SEFO10P
HAE
7T
[
&
AECE98
&
GRITTID
|
) AECE99

DISCONNECT
A€
H.S.

[__EcMm |o!co~~ec‘ron[|

ol

a& DISCONNECT
A€
GELTD

AECY00

Ignition Signal (DTC: 0201) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

Turn ignition switch “OFF”, and restart
engine.
Is engine running?

No

4

Yes
- @ (Go to next page.)

CHECK POWER SUPPLY. NG, Check the following.

. Turn ignition switch “OFF”. ® Harmmess conneciors

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

3. Turn ignition switch “ON”. @3,

4. Check voltage between terminal @and ® Hamess for open or short
ground with CONSULT or tester. between ignition coil and
Veltage: Battery voiltage ignition switch

If NG, repair harmess or con-
OK nectors, |
B :

CHECK GROUND CIRCUIT. NG., Repair harness or connec-

1. Tumn ignition switch “OFF". tors.

2. Disconnect power transistor harnass
connecior.

3. Check harness continuity between ter-
minal and engine ground.

Continuity should exist.
If OK, check harness for short.
OK
!

CHECK INPUT SIGNAL CIRCUIT. NG]} Repair hamess or connec-

1. Disconnect ECM harness connector. tors.

2. Check harness continuity between ECM
terminal and power transistor termi-
nal .

Continuity should exist.
if OK, check harness for short.
OK
r
CHECK COMPONENTS NG Replace malfunctioning

(lgnition coil, power transistor).
Refer to “COMPONENT INSPECTION",
EC-185.

OK

Y

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

Trouble is not fixed.

Y

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-

nector and retest,

INSPECTION END

EC-183

component{s).

B8

©R
,_ﬂ

EL

(5729
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TROUBLE DIAGNOSIS FOR DTC P1320

? «( «(‘n.‘.ﬂ“’

7 Y~
NS
VS
lbutor
"//is- “‘“‘“‘

AEC735

[l

G

DISCORNECT
A€
T.5.

DISCONNECT
A E
[i12]

AECT701
E mscouuem DISCONNECT
H 5. T.S. E@

[ Ecw

Yo CONNECTOR ]|

[Tzl ()

2

@&

AEC702

Ignition Signal (DTC: 0201) (Cont’d)

®

s |

CHECK INPUT SIGNAL CIRCUIT.

1. Stop engine.

2. Disconnect ignition coil harmess con-
nector.

3. Strip tape covering resistor.

. Disconnect ECM hamess connector.

5. Check harness continuity between igni-
tion coil terminal and resistor termi-
nal @, resistor terminal @ and ECM
terminal @

Continuity should exist.
If OK, check harness for shont.

-+

NG

OK

.4

Repair harness or connec-
tors.

CHECK COMPONENTS

{Resistor}.

Refer to “COMPONENT INSPECTION”
on next page.

NG

h 4

CK

¥

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

¥

Trouble is not fixed,

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

Y

INSPECTION END

EC-184

Replace resistor.
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TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (DTC: 0201) (Cont’d)

wisconEeT COMPONENT INSPECTION
% Eé} Ignition coil N
1. Disconnect ignition coil harness connector. &
2. Check resistance as shown in the figure.
Terminal Resistance [at 25°C (77°F)] 4,
@ - (® (Primary coil) 05-1.00Q ‘
@ - (Secondary coit) Approximately 25 k(} 5]
AEGI02 For checking secondary coil, remove distributor cap and
measure resistance between coil tower metal tip (8 and 16
terminal @). e
If NG, replace distributor assembly as a unit.
FE
GL
Coil tower metal tip AECO03
. T
Power transistor 1
1. Disconnect camshaft position sensor & power transistor
harness connector and ignition coil harness connector. L
2. Check power transistor resistance between terminals @
and (@). ]
Terminais Resistance Result P
Except 00 OK
d 0 o
@ an . Oﬂ. NG F&"ﬁ'\
AEC736 If NG, replace distributor assembly.
Resist (B
Distributor esistor
1. Disconnect resistor harmess connector.
b 2. Check resistance between terminails (1) and 2 §T
Resistance: Approximately 2.2 k() [at 25°C (77°F)]
If NG, replace resistor. _
RS
BT
Resistor
AECT780 )
HA
EL
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TROUBLE DIAGNOSIS FOR DTC P1336

C0|'97

‘ cmzq/
Ll =7

/ Coll
Permanent magnet

SEF956N

= )
_ 7255 Crankshatt posiion

sensor (OBD);
harness cannector

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905)

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.

Radiator |
< ¢ SEF957N
Diagnostic
I heck It
Trouble Code Malfunction is delected when ... © ?C ems
{Possible Cause)
No.
P1336 @ A chipping of the flywheel or drive plate gear tcoth ® Harness ar conneclors
0o0s (cog) is detected by the ECM. ® Crankshaft position senscr (OBD})
® 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
oy 1) Startdengine and run it for at least 4 minutes at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
3) Perform “Diagnostic Test Mode 117 (Self-diagnostic
results) with ECM.

EC-186
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905) (Cont’'d)

@l

Bl
smms : Detectable line for DTC
: "
ggQINT':(oSH AFT v : Non-detectable line for DTC M
SENSOR (OBD)
L) L2 LG
w B
r=JIIIIITIICES
i 1
[ {
1 i
* :
i
I ] FE
] i
' :
1
K | -
' H Gl
] 1
i 1
| s
1 2
MIT
: Il JOINT
i 1 CONNECTOR-2
: |
B
Il—‘Jz‘l_l A&
JOINT
CONNECTOR-1
; ] R4
w B B
= W ECM (ECCS I B
RGC/S GND-A ECM (FOC ?——I
MODULE) 8 B
L. £
= = =1
F12
2
BT
Refer to last page {Foldout page).
MA
)
J—_I W H.S.
101]102f103] [104f105[106 1]2]3 2[zizeles] _ [es[ae] [eofar] [Ea[4lEs]  [se] DX
pre= s e | v ot oo § N E1 EA E1 1 4 T O [24]25]26[27[28] [47]a3) [44]4sfae]s7{58]59]60]
iili2]i3lia] fig] 2s30[31]32[38]  [qT50] I47l4sfez]esfeses]  fp)
113114fug] [11gf117}118 16k 7T16] sefas[a6]a7 [51]52] [6s{67]68163]

AECE21
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft posiiion
sensor (OBD)|
harness connecteor

Radiator |
/ 1

MESCONNECT J5CONKECT
ME A€

[[__Ecm__|o|conNNECTOR]|
53

|

SEF857N

5

119)

AEC740

-

DI SCONNECT
A€
2]

‘

AECT47

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (DTC: 0905) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START
Y
CHECK INPUT SIGNAL. NG= Repair harness or connec-
1. Turn ignition switch “OFF". tors.
2. Disconnect crankshaft position sensor
(OBD) and ECM harness connectors.
3. Check continuity between ECM terminal
and terminal .
Continuity should exist.
if OK, check harness for short.
OK
B v
CHECK GROUND CIRCUIT. NG= Check the following.
1. Turn ignition switch “OFF”. ® Harness for open or
2. Check hamess continuity between ter- short between ECM and
minal and engine ground. crankshalft position sen-
Continuity should exist. sor {OBD) harness con-
If OK, check harness for short. nector
If NG, repair harness or
OK connectors.
v
Loosen and retighien the fixing bolt of the
crankshaft position sensor (OBD). Then
retest.
Trouble is not fixed.
A4
CHECK COMPONENT NG | Replace crankshaft posi-
[Crankshaft position sensor {OBDY]. tion sensor (OBD).
Refer to “COMPONENT INSPECTION”
oh next page.
OK
Y
Disconnect and reconnect harnass con-
nectors in the circuit. Then retest.
Trouble is not fixed.
4
Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.
Trouble is not fixed.
Visually check for chipping flywheel or NG# Replace the flywheel or
drive plate gear tooth {cog). drive plate.
OK
A
INSPECTION END

EC-188
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (DTC: 0905) (Cont'd)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1. Disconnect crankshaft position sensor (OBD) harness con-
nector. [ilE

2. Loosen the fixing boit of the sensor.
3. Remove the sensor.
4. Visualty check the sensor for chipping. ER
SEF960N
5. Check resistance as shown in the figure. =
G&; Resistance: Approximately 166 - 204Q)
JET [at 25°C (77°F)]
=

FE
] _

SEF151P

B
£

BE
SR

23
o

&g
=3

ac
5

=
22
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TROUBLE DIAGNOSIS FOR DTC P1400

To EGR valve
and EVAP canister

iy 4

Vacuum
signal

SEF240PE

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005)

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

Diagnostic

A Check Items
Trouble Code Maifuncticn is detected when ... .
(Possible Cause)
No.
P1400 ® The improper voltage signal is sent to ECM through | ® Harness or connectors
1005 EGR valve & EVAP canister purge coentrol solenoid {The EGR valve & EVAP canister purge control sole-

valve.

noid valve circuit is open or shorted.)
® EGR valve & EVAP canister purge control solenoid
valve

BEGRC soLyv CRCUITH
DOES THE SOLENGID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

L vext | NO ][ YES |

MEF9820

B ACTIVE TEST W L]
egrec soLvy - ON

= == = MONITOR == = =
CMPS-RPM {REF) Orpm

O J KSR OFF

EF353F

GONMECT

V..

[C_ecM_[olGonnecTon]]
103

HD OH

AECB39

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGR
vaive & EVAP canister purge control solenoid valve circuit. Dur-
ing this check, a DTC might not be confirmed.
1) Turn ignition switch “ON”.
2) Perform “EGRC SOL/V CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.
OR
1) Turn ignition switch “ON”.

2) Perform “EGRC SOLENOID VALVE” in “ACTIVE
TEST” mode with CONSULT and check the operat-
ing sound, according toc ON/OFF switching.

OR
vy 1) Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

3) Stiart engine again.

4) Check the voltage between ECM terminal and
ground at idle speed.

Voltage: 0.06 - 0.11V

5) Check that the voltage changes to battery voliage
and returns to 0.06 - 0.11V when the engine speed
increases to about 3,600 rpm.

EC-190
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TROUBLE DIAGNOSIS FOR DTC P1400

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005) (Cont’d)

EC-EGRC/V-01

i
IGNITION SWITCH ER
ON or START
| FUSE Rafer to "EL-POWER".
104 |BLOCK ke
{HEG) . - =
mamm : Detectable {ine for DTC
weeem  Non-detectable line for DTC

-
=y -
8K EGR VALVE & CL

EVAP CANISTER

PURGE CONTROL

SOLENQID VALVE

[T
BR E f'O'G\I_I—_P P ﬁ

g

Q#'ﬂ_'ﬂ+ﬁ !
E
e

ECM (ECCS A
EGR CONTROL
MODULE)
Fo5 o
§T
=T
Refer to last page {Foldout page).
"
TR
<] LAY
TET CEED®
W B v
EL
' : [
101]102f103] [10a] 105106 [4]
107]108{109] [11ot11f1:2 10} O
113]11a|15] [ief17]1e 1]

AECO10A
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TROUBLE DIAGNOSIS FOR DTC P1400

EGR valve & EVAP canister

purge control solenoid valve

harness connector
g

s
1.8.

(ﬁi)

DISCONNEGT

@) 5

!

AECT53

E]

[ ecwm

|o{connECTORI|

103

(]

DOrSCONNECT DISCONNECT
A€ AE

1

AEC754

EGR Valve and EVAP Canister Purge Control

Solenoid Valve (DTC: 1005) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY. NG 1 Check the following.

1. Disconnect EGR valve & EVAP canister "1 ® Harness connectors
purge control sclenoid valve harness , _
connector. ® Harness connectors

2. Turn ignition switch “ON". .

3. Check voltage between terminal @ and ® 10A fuse
ground with CONSULT or tester. ® Harness for open or short
Voltage: Battery voltage between EGR valve &

EVAP canister purge con-
OK tral solenoid valve harness
connecior and fuse
If NG, repair harness or con-
nectors.
8]

CHECK OUTPUT SIGNAL CIRCUIT. NG | check the following.

1. Turn ignition switch “OFF”. "} ® Harness conneciors

2. Disconnect ECM harness connector. s

3. Check harness continuity between ECM ® Harness for open or short
terminal and terminal @ between EGR valve &
Continuity should exist. EVAP canister purge con-
If OK, check harness for short. trol solencid valve harness

connector and ECM
OK If NG, repair harness or con-
nectors,
NG

CHECK COMPONENT

(EGR valve & EVAP canister purge control
solenoid valve).
Refer to “COMPONENT INSPECTION"

on next page.
l OK

Disconnect and recennect hamess connec-
fors in the circuit. Then retest.

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-192

Replace EGR valve &
EVAP canister purge con-
trol solenocid valve.
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TROUBLE DIAGNOSIS FOR DTC P1400

BATTERY

AEC919

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005) (Cont’d)

COMPONENT INSPECTION
EGR valve and EVAP canister purge control solenoid

valve

Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between @ and between @ and ©
12V direct current supply
between terminals @ Yes No
and @
No supply No Yes

If NG, replace solenoid valve.

EC-193

EL

S
=g
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TROUBLE DIAGNOSIS FOR DTC P1401

Sensor element

Tightening nut

Connagctor

SEF539K

10,000

1,000

100

Resistance k{

L

0

1 1
50 100 150
{32) (122) (212) (302)
Temperature °C (°F)

SEF526Q

200
(392)

EGR Temperature Sensor (DTC: 0305)

The EGR temperature sensor detects temperature changes in
the EGR passage way. When the EGR valve opens, hot exhaust
gases flow, and the temperature in the passage way changes.
The EGR temperature sensor is a thermistor that modifies a
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. This
sensor is not directly used to control the engine system.

(Reference data)

- EGR temperature Voltage Resistance
°C (°F) v} (M)
0 (32) 4.81 79-97
50 (122} 2.82 0.57-0.70
100 (212) 0.8 0.08 - 0.10

Diagnostic Trouble

Malfunction is detected when ....

Check Items

Code No. {Possible Cause)
P1401 A} An excessively low voltage from the EGR tem- ; ® Hamess or connactors
0305 perature sensor is sent to ECM even when (The EGR temperature sensor circuit is shorted.)
engine coolant temperature is low. ® EGR temperature sensor

B} An excessively high voltage from the EGR
temperature sensor is sent to ECM even when
engine coolant temperature is high.

® Malfunction of EGR function, EGRC-BFT valve or
EGR valve & EVAP canister purge control solenoid
valve

® Harness or connectors
{The EGR temperature sensor circuit is open.)

® EGR temperalure sensor

® Malfunction of EGR function, EGRC-BPT valve or
EGR valve & EVAP canister purge controt solenoid
valve

EC-194
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (DTC: 0305)

(Cont’d)

£ MONITOR % No FaiL []

CMPS'RPM {REF)  Orpm DIAGNOSTIC TROUBLE CODE CONFIRMATION

COOLAN TEMP/S  28°C PROCEDURE &l

Procedure for malfunction A

1) Turn ignition switch “ON” and select “DATA MONI- zq
TOR” mode with CONSULT.
2) Confirm that the engine coolant temperature is lower
than 50°C (122°F). (If necessary, wait until the engine En
RECORD ] coolant temperature is the same as atmosphere tem- ="
perature.)
3) Start engine and run it for at least 8 seconds at idle

SEF949N

speed. [With the engine coolant temperature lower LG

FUEL 8Y8 42 UNDSED than 50°C (122°F)].
CALCLOAD s OR
1‘ 0% il 1) Turn ignition switch “ON” and select “MODE 1" with
LONG FT #1 0% 2 GST
ENGINE SPD ORPM - ) )
L EA R Okm/y 2) Confirm that the engine coolant temperature is lower
INTAKE AIR 2/5”0 than 50°C (122°F). (If necessary, wait until the engine FE
R OTTLE POS 0-0grmisee coolant temperature is the same as atmosphere tem-
025 B1,51 0.380V ) ] _ GL
Q2FT B1,S1 0% 3} Start engine and run it for at least 8 seconds at idle
025 B1,52 0.000V . .
SErosoN speed. [With the engine coolant temperature lower
than 50°C (122°F)]. i
4) Select “MODE 3" with GST. .
CONNECT OR

[_ecn o connecTor]] y
51

1) Turn ignition switch “ON” and confirm that voltage AT
between ECM terminal &) and ground is more than *
2.35V. (If necessary, wait until the engine coolant tem-
@ perature is the same as atmosphere temperature.) EA

O } 2) Start engine and run it for at least 8 seconds at idle

speed. (With the voltage between ECM terminal &9

and ground should stay at more than 2.35V) B
: 3) Turn ignition switch “OFF”, wait at least 3 seconds
SEF951M and then turn “ON",

4) Perform “Diagnostic Test Mode II” (Sel-diagnostic &
results) with ECM.

Procedure for malfunction B ST
1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF”, wait at least 3 seconds
and then start engine again. BS

3) Select "DATA MONITOR” mode with CONSULT.
4) Run engine for at least 5 seconds at idle speed.

OR BT
(&) 1) Start engine and warm it up sufficiently.
=7 2) Tumn ignition switch “OFF”, wait at teast 3 seconds
and then start engine again. FA&

3) Run engine for at least 5 seconds at idle speed.
4) Select “MODE 3” with GST.
OR e
1) Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF”, wait at least 3 seconds
and then start engine again. _ [Bid

3) Run engine for at least 5 seconds at idle speed.

4) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.

5) Perform “Diagnostic Test Mode It” (Self-diagnostic
resuits) with ECM.

EC-195 423




TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (DTC: 0305)

(Cont’d)
EC-EGR/TS-01

mmmm : Detectable line for DTG
— ; Non-detectable line for DTC
@ : AT models

EGR

EWND TEMPERATURE
SENSOR

O—E}—BB—

—
NPG

JOINT
CONNECTOR-4

Fienre

RB B
el Bl
EGRIS GND-A_|ECM (ECCS AT
CONTROL CONTROL
MODULE) UNIT
F25 :
Refer to last page (Foldout page).
—
NHEAIEEEEEDE @ P P20 5 23 73 ] D P 2 L ﬁm
HAHBIBEERERE 3 i 2 €3 M 1 Y S S S 1 e PP ..
0 D =
BT 1] W aD oy D)
| F , H.S. jgm
101[102}103] [104]10s]106 ag
107}108f109] [110f111]112 43
113114f115] [118f117]118 =2

AECH16
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR temperature
sensor harness
connector | A

Q(E\@TEF«QF

DISCOUNECT
A €

1

t @ e
@ D

!

AECT720

A€ ®
T

L

Q]

)

AECT21

SEF643Q

EGR Temperature Sensor (DTC: 0305)

(Cont’d)
DIAGNOSTIC PROCEDURE 2l
INSPECTION START
v A
CHECK POWER SUPPLY. NG¥ Repair harness or connec-
1. Disconnect EGR temperature sensor tors.
harness connector. E
2. Tumn ignition switch “ON”.
3. Check voitage between terminal @ and
ground with CONSULT or tester. e
Voltage: Approximately 5V d
B l oK
CHECK GROUND CIRCUIT. NG | Ghack the following.
1. Turn ignition switch “OFF”. ® Harness for open or short
2. Check harness continuity between termi- between ECM and EGR
nal and engine ground. temperature sensor har- EE
Continuity should exist. ness connector
If OK, check hamess for short. ® Harness for open or short
OK between A/T control unit AL
and EGR temperature b
sensor
® Harness connectors —
@, @ T
If NG, repair harness or con-
nector.
Y AT
CHECK COMPONENT NG | Replace EGR temperature
(EGR temperature sensor). "| sensor.
Refer to “COMPONENT INSPECTION” BA

below.

lox

Disconnect and reconnect harness cennec-
tors in the circuit. Then retest.

l Trouble is not fixed. ER
Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM hamess connector &7
and retest.
INSPECTION END
ET
[Fl
COMPONENT INSPECTION
EGR temperature sensor el
Check resistance change and resistance value. "
EGR témperature Voltage Resistance o
°C (°F) v) (M0) [
0 (32) 4.81 7.9-9.7
50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10
If NG, replace EGR temperature sensor.
425
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TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line (DTC:

0804)

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 sure to erase the malfunction infor-
mation such as DTC not only in A/T control unit but also ECM
after the A/T related repair.

Diagnostic

Trouble Malfunction is detected when ... Ch?Ck ltoms
{Possible Cause}
Code No.
P1805 ® An incorrect signal from A/T control units is sent to ® Harness or conneciors
0804 ECM. {The communication line circuit between ECM and 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.

Start engine and let it idle for at least 40 seconds.
OR

) —a

Start engine and let it idle for at least 40 seconds.
Select “MODE 3" with GST.

OR

g
23
z
—
e

;
D

Start engine and let it idle for at least 40 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".

Perform “Diagnostic Test Mode 1I" {Self-diagnostic
results) with ECM.

EC-198
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TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line (DTC:
0804) (Cont’d)

@l
EC-ATDIAG-01
g
AT | Detecla;ble line for DTC
CONTRCL — : Non-dalectable line for DTC __Eﬂ
UNIT (A : AT models =k
0802
i
P 15

r'@ MT
F28 .
PU
)
P
AU
=
r._|i_l7 ST
ATCK ECM (ECCS
CONTROL
MODULE) -
BT
2 {AY Ma5)
sl I I1 W 14,
f—l
BAROIBNEBELEE @ PR 2] 5 F P ) D ) R P R R B m EL
51678 | [16]17][18]1s)20]z 1}z 36| 7] 3838l ] a1] 4zfas]aa] s aef7] e8| = | TN
— | | M I
— 3
101f102103| [104105]108 B 2 ﬂ 2 - 38[49 ﬂﬂm ILEE?IEIEE@ 56| R [P
7 27]28] {4z [4a] 144l45]46]57 D)
1071108}109| [110{1113112 (F25)
fiod Tl Ol bbb [ elialel 2) M
1afafns] [116]117]118 MEHD a4 ]asas[s7] BIENEEEE

AECEB22
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TROUBLE DIAGNOSIS FOR DTC P1605

ECM harness
connector

AECGE83

[

A/T control unit
harness connector

DISCONNELT ™}
% &:] [A/T C/UNIT _of CONNECTOR |

ECH

13
CONNECTOR %

T

CHSCONNEET

2%

SEF033P

A/T Diagnosis Communication Line (DTCE

0804) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

’_CHECK INPUT SIGNAL CIRCUIT.

NG

_| Check the following.

1. Turn ignition switch “OFF".
2, Disconnect ECM harness connector
and A/T control unit harness connector.
3. Check harness continuity between ECM
terminal @ and A/T controt unit termi-
nal @
Continuity should exist.
If OK, check harness for short.

Jok
A 4

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

Trouble is not fixed.

v

Check ECM pin terminals and A/T control
unit pin terminals for damage and check
the connection of ECM harness connector,
Reconnect ECM harness connector and
retest.

Y

INSPECTION END

EC-200

"1 ® Harness connectors

9. @

® Harness for open or short
between ECM and AT
control unit.

if NG, repair harness or con-

nectors.
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Overheat) (DTC: 0208)
SYSTEM DESCRIPTION '

&l
Cooling fan control
Vehicle speed -
Vehicle speed sensor > i
ECM .
Engine coolant temperature (ECCS B
Engine coolant temperature sensor > control .| Cooling fan retay(s)
module) 15
Air conditioner “ON” signal )
Air conditioner swiich "

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, and
air conditioner ON signal. The control system has 3-step control [HIGH/LOW/CFF] on A/T models and FE
2-step control [HIGH/OFF] on M/T models.

. a0
Operation Gl
For A/T models

o o A conditioner switch is "OFF". o o Air conditioner switch fs “ON™, BT
5 ¢ 2 <
s 5 1 @
‘Z“_ 9 05 (221) /Z/// 8. g_) 105 (221) /// -
£ 100 (212) /%/// £ 100 (212) & // A
- i -~ 5
= 95 (203) fai L z 95 (203) - //'/
[v] =
- o
5 S F&
@ I L 2 .
% 20 80 B 20 a0
] (12) (50} & (12) (50
Vehicle speed km/h (MPH) Vehicle speed km/h (MPH) 8,
[ ] : Cooling fans do not operate. . Cooling fans operate at “Low” speed. : Cooling fans operate at “High” speed.
SEF226MNA
For M/T models
2 - Air conditioner switch ia “OFF" & Air conditioner awitch is "ON" QT
3 B = -
g0 B S0 BN &
g° 105 (221) Tetetels g° 105 (221) s
E 100 (212) PR E 100 {212 R S S
£ 95 (203) | £ 95 (203) [RELIRES
2 20 a0 2 20 80 ET
-E-’ (12) (850) ? {12} {50
w Vehicle speed km/h (MPH) w Vehicle speed km/h (MPH}
P Caodcling fans do not operate, B Cooling fans operate at “High" speed. HJ lﬁ"a
AEC706
EL
[
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

ON-BOARD DIAGNOSIS LOGIC

This diagnosis contindously monitors the engine coolant temperature.
If the cooling fan or another component in the cooling system malfunctions, engine coolant temperature

will rise.

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

is indicated.

Diagnostic Trouble
Caode No.

Malfunction is detected when ...

Check ltems
{Possible Cause)

P1900*
0208

® Cooling fan does not operate properly (Overheat).
® Cooling fan system does not operate properly (Over-

heat).

® Engine coolant was not added tec the system using

the proper filling method.

® Harness or connectors
{The cooling fan circuit is open or shorted.)
@® Cooling fan
@ Radiator hose
® Radiator
® Radiator cap
® Water pump
® Thermostat
For more information, refer to “MAIN 12
CAUSES OF OVERHEATING", EC-212.

* Diagnostic trouble cede No. P1800 is not displayed in SELF-DIAGNOSTIC RESULTS mode with CONSULT.

CAUTION:

When a malfunction is indicated, be sure to replace the cooiant 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. Be sure
to use coolant with the proper mixture ratio. Refer toc MA section (“Anti-freeze Coolant Mix-
ture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS™).

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

EC-202
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the cooling
fan. During this check, a DTC might not be confirmed.

WARNING:
I Never remove the radiator cap when the engine is hot. Seri-
CK

)

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 E
escape. Then turn the cap all the way off.

AECE640

1) Check the coolant level in the reservoir tank and radiator.

Allow engine to cool before checking coolant level.

BACTVETESTE  [] If the coolant level in the reservoir tank and/or radiator is

cooLInGg tan OFF below the proper range, skip the following steps and go to
“DIAGNOSTIC PROCEDURE” (EC-206).

=== MONITOR = == 2) Confirm whether customer filled the coolant or not. If cus-

tomer filled the coolant, skip the following steps and go to EE
“DIAGNOSTIC PROCEDURE" (EC-2086). '
@ 3) Turn ignition switch “ON”.

COOLAN TEMP/S 88°C

_m Iy 4) Perform “COOLING FAN” in “ACTIVE TEST” mode g
u ; i
H_|| l—ll_OW OFF with CONSULT (LOW speed and H! speed).
|_ _MEF314F CR
.ﬁv‘ 3) Start engine. )
Cooling fan & Be careful not to overheat engine.
—p /_ 4) Set temperature control lever to full cold position.

5) Turn air conditioner switch “ON”. AT

6) Turn blower fan swiich “ON".

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

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

A/T models and high speed for M/T models. A
9) Turn ignition switch “OFF"".
SEC163BA 10) Turn air conditioner switch and blower fan switch
“OFF”. BE}I
Cooling fan —A/T models only—
150 0 resistor 11) Disconnect engine coolant temperature sensor har-
ness connector. ST

12) Connect 1504} resistor to engine coolant temperature
sensor harness connector.
13) Restart engine and make sure that cooling fan oper- ES

Engine coolant ates at higher speed than low speed.
temperature sensor Be careful not to overheat engine. .
Cﬁ f} G\ harness connector ET
) 6 |
MEF613EA
&
(8

1T

EC-203 43l



TROUBLE DIAGNOSIS FOR DTC P1900

FOR A/T MODELS

Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

IGNITION SWITCH - .
ON or START BATTERY EC-COOL/F-01
 FUSE . .
10A Bl_lfggK 20A Refer to “EL-POWER".
@ E’ s : Detectable line for DTC
G e ; Non-detectable line for DTG
BR .l e WA : Models with air conditioner
I .
@ Qo=
i i
BR G BR G
EmAERL EmlEn]
S ’(::EI\C‘)LING ) ggs)una
RELAY-1 RELAY-2
é 9[| {LO-RELAY) é 9” (HI-RELAY)
D
e ®
LGR GaMB LG/R GIY

L(ifﬂ LG
LGR LG
[EFil (Al I
RFRL RFRH ggﬂ ngs B
MODULE) ..
E13) (€29
Refer to last page (Foldout page).
- @® . Eud
I HHe @ IR .
W GY @Y 5 L L L
SRR o)
= | =
W W H.S.
1
103} |104{105{106 t12{3] |41 {2o[2172[23]  [as]ue] [4ol4t] [oslsafss| |s6)
ol ol Leelzlelo] 1o O 24[2s26[2712e] [47]ea] [aalesaeTs os]50]s0] o ]
[11]12]1a]14] 19 [29]a0]a1]32[33] 1[50 [47] 48 62163]6ales] (7o
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TROUBLE DIAGNOSIS FOR DTC P1900

FOR M/T MODELS

Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

EC-COOL/F-02
O ST+ BATTERY mm : Detsciable fine for DTC
wemne ;| Non-detectable fine for DTC
1o |BLOEK ap |Referto “EL-POWER.
Hl Ry : Models with air conditioner
[L2s]) G
BIH
BA G
G =
Zn]COOLING
FAN
ﬂ RELAY-1
é o
L2lj ILal)
LGR GMB
-
LG OW
o) !
¥ m aB aB
i o
COOLING COOLING
FAN FAN
MOTOR-1 MOTOR-2
LI L L
LGR B B
LG/R ;O
izl I
ECM {ECCS
RFAL CON'I"ROL ==y
MODULE) 8 B
&9 = =
& &
Refer to last page (Foldout page).
- @19 . G
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TROUBLE DIAGNOSIS FOR DTC P1900

A Y

17 1
Cooling fan relay-1

- Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

W COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS 7?

l

CHECK COOLING FAN LOW SPEED
OPERATION {A/T MODELS) AND HIGH -
SPEED OPERATION (M/T MODELS).
1. Disconnect cocling fan relays-2 and -3
for A/T models.
2. Turn ignition switch “ON".
3. Perform “COOLING FAN CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
CR

NG

. 2. Turn ignition switch “ON”.

@ 3. Perform “COOLING FAN" in
“ACTIVE TEST” mede with
CONSULT.

OR

[ nex || NO || YES

M

E’

MACTVETESTH [ ]
cooune FaN OFF
= = = MONITOR = = —

COOLAN TEMP/S

. Starnt engine.

. Set temperature lever at full cold

positicn.

. Turn air conditioner switch “ON".

5. Turn blower fan switch “ON”.

6. Run engine at icle for a few min-
utes with air conditioner operat-
ing. '

7. Make sure that cooling fan oper-
ates at low speed for AT models
and at high speed for M/T mod-

©.els.

W M

iy

ly lu]
H l rféuw—l mMEFSﬂ 3F
Ccoling fan
SEC163BA

LOK

®

(Go to next page.}

EC-206

> speed control circuit (AT

Check cooling fan low

maodels) and high speed
control circuit (M/T models).
(Go to FROCEDURE A}




TROUBLE DIAGNOSIS FOR DTC P1900

AEC707

Cooling Faug9 (Overheat) (DTC: 0208) (Cont’d)

@ l

CHECK COOLING FAN HIGH SPEED
OPERATICN {A/T MODELS).
1. Turn ignition switch “OFF".
2. Reconnect 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

B COOLING FAN CIRCUIT B
DOES
COOCLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ¢

Lvea JI_ NO || YES

MEF311F

. Turn ignition switch “ON".

. Perform “COOLING FAN" in
“ACTIVE TEST” mode with
CONSULT.

]

BACTVETESTH [ ]
coolInGg Fan OFF

= — = MONITCR

COOLAN TEMP/S 88°C

[:MJ

HI_J[LOW

MEF314F

[B]

Cooling fan
'[ 150 2 resistor

DISCONNECT

Engine cootkant
temperature sensor
Q‘ harness connector

MEFB13EA

CR

. Turn air conditioner switch and

blower fan switch "OFF”.

5. Disconnect engine coolant tem-
perature sensor hameass connec-
tar.

6. Connect 1504} resistor to engine
coolant temperature sensor har-
ness connector.

7. Restart engine and make sure
that coaoling fan operates at
higher speed than low speed.

v OK

(Go to EC-211).

EC-207

| speed control circuit.

Check cooling fan high

(Go to PROCEDURE B.)

435



TROUBLE DIAGNOSIS FOR DTC P1900

DISCONNECT

f L)

AEC918
E Cooling fan motor 2 \3,‘ —
harness connector 22 g,

g Cooling fan motor 1°
harness connector |

AECB06

%ﬁ FELOURLGT
A€

DISGEMNECT
A€

3

[2

|l

5

AEC708

M/T Models

& DISCaNM 0T
A€

CISCOMNEST
A€

3

B

1]

5

[ 1
(]2 (1{2)

Ul

.
AECT09
CISCONMECT E‘: DISCOVNECT
V.K & 4
E o| CONNECTOR T
_ecm [ R] P
14 -
5]
AECS519

Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

PROCEDURE A

INSPECTION START

l

CHECK POWER SUPPLY. NG_ Check the following.
1. Turn ignition switch “OFF”. | ® 10A fuse
2. Disconnect cooling fan relay-1. @ 30A fusible link
3. Turn ignition switch “ON”. ® Harness for open or short
4. Check voltage between terminals @ between cooling fan
@ and ground with CONSULT or tester. relay-1 and fuse
Voltage: Battery voltage ® Harness for open or short
betwean cooling fan
OK relay-1 and battery
If NG, repair harness or
connectors.
D)
CHECK GROUND CIRCUIT. NG‘ Repair harness or connec-
1. Turn ignition switch “OFF". | tors.
2. Disconnect cooling fan motor-1 harness
connector and cooling fan motar-2 har-
ness connector.
3. Check harness continuity between termi-
nal @ and terminal @ .
Continuity should exist.
If OK, check harness for short.
4. Check harness centinuity between termi-
nal (&) (AT models), @ (M/T models)
and body ground.
Continuity should exist.
If OK, check hamess for short.
l OK
CHECK OUTPUT SIGNAL CIRCUIT. NG [ Check the following.
1. Discennect ECM harness connector. ® Harness connectors
2. Check harness continuity hetween ECM ,
terminal (9 and terminat (2). ® Harness connectors §27),
Continuity should exist.
If OK, check harness for short. ® Harness for open or short
between cooling fan relay-1
OK and ECM
N If NG, repair harness or con-
nectors.
CHECK COMPONENT NG Replace cooling fan relay.

{Cooling fan relay-1).
Refer to “COMPONENT INSPECTION”,
EC-213.

v OK

(Go to next page.)

EC-208
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TROUBLE DIAGNOSIS FOR DTC P1900
Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

®
,

Pty
CHECK COMPONENT NG ["Repiace cooling fan motors. | &l
(Cooling fan motors-1 and -2).
Refer to “COMPONENT INSPECTION”,
EC-213. Ee

‘LOK

Disconnect and reconnect harness connec- E
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harmess con-
nector. Reconnect ECM hamess connector
and retest.

INSPECTION END FE
AT
PROCEDURE B (For A/T models)
INSPECTION START a1
CHECK POWER SUPPLY. NG | Check the following.
1. Turr ignition switch “OFF”. " | ® 10A fuse
2. Disconnect cooling fan relays-2 and -3. @ 30A fusible link A,
3. Turn ignition switch “ON”. ® Harness for open or short e
4. Check volitage between cogling fan between cooling fan
relays-2 and -3 terminals @ @ and relays-2 and -3 and fuse
ground with CONSULT or tester. ® Harness for open or shart | BR
Voltage: Battery voltage between cooling fan
relays-2 and -3 and bat-
OK tery o7
I NG, repair harness or
connectors.
@ o @
Py (Go to next page.)
&) ¥27 = ET
AEC7M )
F&
EL
(b4

EC-209 a3t



TROUBLE DIAGNOSIS FOR DTC P1900
Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

.EEB DISCONNECT ﬁj ISLONNEST @
A€ [AE l
g NG [Fepas
FSE CHECK POWER AND GROUND CIRCUIT. .| Repair hamess or connec-

4 A . 5] 1. Turn ignition switch “OFF”, 7| tors.

£ 2 . 2. Disconnect cooling fan motors-1 and -2
é 6 Cool
q “ _ fac:) " harness connectors.
fmhng ?aﬁonng (t"‘ relay-2 3. Check harness continity between
an i cooling fan relay-2 termina! (&) and

motor-1 motor-2 . .
ceoling fan motors-1 and -2 terminal

AEC712

Continuity should exist.

= DISCORNECT = DISCANKECT : If OK, check harness for short.
Eﬁj} Eéj] 4. Check harmess continuity between
. g cooling fan relay-3 terminal @ and
':

T.
Cooll
) T fa(;o e cooling fan motors-1 and -2 terminai
zcr:o""g 2 3[a/ motar-1 @ cooling fan relay-3 terminal @
2[x]1] - and body ground.
relay-3 |5 ISTFA L .
T 31 Continuity should exist.
e o Cooling It OK, check harness for short.
fan
@@J ﬂ motor-2 II l OK
— L —t NG .
= ' CHECK OUTPUT SIGNAL CIRCUIT. .| Check the following.
AEC713| | 1, Disconnect ECM harness connector. " | ® Harness connectors
||_] — —— 2. Check harness continuity between ECM , E10D)
o i) terminaf @ and cooling fan relay-3 ter- ® Harness connectors @
NS, Eé__}] 3 Eéj] ~minal (2), ECM terminal % and cooling @3d
: fan relay-2 terminal . ® Harness for open or short
Cool
[—Ecw”_[olconnecTor] B 5 rfaf,omg Continuity should exist. between cooling fan
8 5| relay-2 If OK, check harness for short. relays-2 and -3 and ECM
— ' If NG, repair harmess or con-
Q Cool ,
mJ [z S 1]fa.?'|0 " lOK nectors.
. e 15| relay-3
N CHECK COMPONENTS NG | Replace cooling fan relays.
@ﬂﬂ (Cooling fan relays-2 and -3). >
J d Refer to “COMPONENT INSPECTION",

AEc714| | EC-213.

TOK

CHECK COMPONENTS NG_ Heplace cooling fan motors.
{Cooling fan motars).
Refer to "COMPONENT INSPECTION”,

EC-213.
iOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

Y

l Trouble is not fixed.

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

INSPECTION END

EC-210 438



TROUBLE DIAGNOSIS FOR DTC P1900

EG17650301
(J33984-A)

Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

!

CHECK COOLING SYSTEM FOR LEAK.
Apply pressure to the cooling system with
a lester, and check if the pressure drops.
Testing pressure:

157 kPa (1.6 kgfcm?, 23 psi)
Pressure should not drop.
CAUTION:
Higher than the specified pressure
may cause radiator damage.

NG

Check the following for

SLC755A

SLC343

D lOK

h

leak.

® Hose

® Radiator

® Water purnp
Refer to LC section
("“Water Pump”).

CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:
59 - 98 kPa {0.6 - 1.0 kgfcm?, 9 - 14
psi)

NG

Replace radiator cap.

- lOK

CHECK THERMOSTAT.
1. Check valve seating condition at nor-
mal room temperatures.
It should seat tightly.
2. Check valve opening temperature and
valve lift.
Valve opening temperature:
76.5°C (170°F) [standard]
Vaive lift:
More than 8.0 mm/90°C
{0.31 inf194°F)
3. Check if valve is closed at 5°C {9°F)
below valve opening temperature.
For details, refer to LC section {“Thermo-
stat”).

NG

Replace thermostat

Y

‘LOK

Check engine coolant temperature sen-
sor. Refer to “COMPONENT
INSPECTION”, EC-213.

NG

Replace engine coolant

¢

If the cause can nol be isolated, go to
“MAIN 12 CAUSES OF OVERHEATING"

on next page.

INSPECTION END

" | temperature sensor.

Perform FINAL CHECK by the following procedure after

repair is completed.

1. Warm up engine. Run the vehicle for at least 20 minutes, Pay
attention to engine coolant temperature gauge on the instru-
ment panel. If the reading shows an abnormally high
temperature, another part may be malfunctioning.

2. Stop vehicle and let engine idle. Check the intake and
exhaust systems for leaks by listening for noise or visually

inspecting the components.

3. Allow engine to cool and visually check for oil and coolant
leaks. Then, perform “OVERALL FUNCTION CHECK”.

EC-211

Fie
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=2

MT

o)
iy

=

Irué=i

439



TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Overheat) (DTC: 0208) (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Condition Reference page
OFF t ® Biocked radiator ® Visual No blocking —
® Blocked condenser
® Blocked radiator grille
® Blocked bumper
2 ® Coolant mixture ® Coolant tester 50 - 50% coolant mixture | See “RECOMMENDED
FLUIDS AND LUBRI-
CANTS” in MA section
3 ® Coolant level ® Visual Coolant up to MAX level | See “Changing Engine
in reservair tank and Coolant”, “ENGINE
radiator filler neck MAINTENANCE” in MA
secticn
4 ® Radiator cap & Pressure tester 59 - 98 kPa See “System Check”
{0.6-1.0 kglem?, 9 - 14 “ENGINE COOLING
psi) SYSTEM” in LC section
ON*? 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 hot | See “Thermostat” and
lower radiator hoses *Radiator”, “ENGINE
COOLING SYSTEM” in
LC section
ON*’ 7 #® Cooling fan ® CONSULT Operating See "TROUBLE DIAG-
NOSIS FOR DTC P1900
(0208)" (EC-201)
OFF 8 ¢ Combustion gas leak ® Color checker chemical | Negative —
tester 4 Gas analyzer
O3 B ® Coolant temperature ® Visual Gauge less than 3/4 —
gauge when driving
® Coolant overflow to res- | @ Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, “ENGINE
MAINTENANCE” in MA
section
OFF** 10 ® Coolant return from res- | ® Visual Should be initial level in See "ENGINE MAINTE-
ervoir tank to radiator reservoir tank NANCE” in MA section
OFF 11 @ Cylinder head ® Straight gauge feeler G.1mm {0.004 in} Maxi- See “Inspection”, “CYL-
gauge mum distortion (warping) [INDER HEAD” in EM
section
12 @ Cylinder block and pis- | ® Visual No scuffing on cylinder See “Inspection”, “CYL-

tons

wails or piston

INDER BLOCK" in EM
section

*1: Turn the ignition switch ON.

*2: Engine running at 3,000 rom for 10 minutes.

*3: Drive at 20 km/h (55MPH) for 30 minutes and then lst idle for 10 minutes.
*4: After 80 minutes of cool down time. ’
For more information, refer to "OVERHEATING CAUSE ANALYSIS” in LC section.

EC-212



TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

COMPONENT INSPECTION
S—a _ Cooling fan relays-1, -2 and -3 -
Check continuity between terminals 3 and (5 -
- _
5 Conditions Continuity TG
‘2 3 1 l 12V direct current supply between Yes
— terminais @ and @ -
No current supply No £l
SEF511P
If NG, replace relay. N
RE
CL
Cooling fan motors-1 and -2 HE
For A/T Models g
D 1. Disconnect cooling fan motor harness connectors.
T.S. 2. Supply cooling fan motor terminals with battery voltage and &7
Cooling fan motor check operation,
harness connector
Terminals P
Speed
(@) (&)
Low Pk,
(AT models) @ @
AECT715 ; !
Cooling fan High -
motor (A/T models) ® @ BR
For M/T models I? T High
1.8. Eéj] (M/T modeis) 0, @ &y
Gooling fan 2
motor harness @TD
connector Cooling fan motor should operate. N
If NG, replace cooling fan motor. S
AECTEY " g,
IMLE%
=

EC-213 a4l



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector

. EC-INJECT-01

BATTERY
% s ; Detectable line for DTC
memsem : Non-detectiable line for DTC

Refer to "EL-POWER".

To A

IGNITION
SWITCH

»
]
o
®

jo)
M
;\&
‘c&
[4;]
a-‘
m

=

E

[#1]
=
xn

m}
oy
=

a2}
=
vl

w
o

_g.EI_J.
BE

2
o

. €0

1 |
w W
=] 3]
INJECTOR INJECTOR INJECTOR INJECTOR
NO. 1 % NO. 2 g NO. 3 % NC. 4
)
A ] (]
w/mB Y/B GB LB )
F51
N 1 )
R/B Y 73] LB
1% 107 frod] fiog] ECM (ECCS
INJ#1 INJ#2 INJ#3 INJ#4 CONTROL
MODULE)

Refer to last page (Foldout page).

=] M9 13 @, €D
R W W

2]alan(re

e/ &y

101}102{103] 104|105
107108} 10s] [110f111
113[114]115] fu1hz

AECE27
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Cont’d)
Terminal COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the
ECM supplies a ground to the injector circuit, the coil in the
injector is energized. The energized coil pulls the needle valve
back and allows fuel to flow through the injector into the intake
manifold. The amount of fuel injected depends upon the injec- [
tion pulse duration. Pulse duration is the length of time the

_ injector remains open. The ECM controls the injection pulse

@G

duration based on engine fuel needs. _ b
- SEF586K
LS
(A} BichETSTE [ DIAGNOSTIC PROCEDURE
s+ POWER BALANCE “** INSPECTION START
=== MONITOR = = =
CMPS-HPM{REF) 737rpm
MAS AIR/FL SEN 028V
AN 419 CHECK OVERALL FUNCTION. OK INSPECTION END FE
IACV-AACH ’ 1. Start engine. >
2. Perform “POWER BALANCE” in
Bl 2] ] “ACTIVE TEST” mode with Al
RESET _ CONSULT. Gl
” I ” | 3. Make sure that each circuit pro-
MEF354F| duces a momentary engine
speed drop. T
i G on
. — .
™ ATl @A 1. Start engine.
B ! /. 6) ."él‘ 2. Listen to each injector operating -
'@@ :'\\:A — sound. AT
At idle Click €licking noise should be
C‘,r,.c 4 heard. y
l NG P&
B
A S Suitable 100 CHECK POWER SUPPLY. NG | Check the following. B
I Glie 1. Stop engine. | ® Harness cannectors L
c/fc,r 2. Disconnect injector hamess connector. ,
MEC7038( | 3. Turn ignition switch “ON"". ® Harness connectors
4. Chack voltage between terminal (2) and @23, 2R
= ground with CONSULT or tester. ® Harness connectors @
Voltage: Battery voltage
hames‘: B ® Harness for open or short -
conn&or_ OK between injector and igni- 8T
tion switch .
If NG, repair harness or con-
nectors. E‘C‘
{Go to next page.} _
BT
MEF441F

]

=

{ [

D O l

AEC755

EC-215 443



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

A€ A€

i

ECM__O[CONNEGTOR]| Gi)

102 =104 = 107 « 109
_

&

AECTY56

Injector (Cont’d)
®

l

CHECK OUTPUT SIGNAL CIRCUIT.

NG

.| Check the following.

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

3. Check harnass continuity between injec-
tor haress connector terminal and
ECM terminals (10D, (o), (oD, (o).
Continuity should exist.
if OK, check harness for short.

lox

”| ® Harmess for open or short

between ECM and injec-
tor
If NG, repair harmess or
connectors.

CHECK COMPONENT

NG

{Injector).
Refer to “COMPONENT INSPECTION”

below.
l OK

Disconnect and reconnect hamess connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

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

and retest.

INSPECTION END

AEC559

COMPONENT INSPECTION
Injector

Replace injector.

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14(} {at 25° (77°F)]

If NG, replace injector.

EC-216



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal

&l
EC-S/SIG-01
2
s : Detectable line for DTC
mmmmam : Non-detectable fine for DTC -
EH]
IGNITION SWITCH
START
FUSE Refer to “EL-POWER". FE
7.5A BLOCK i

T
n
""B

g s——2

I[zo]]

ECM (ECCS
STSW CONTROL ST
MODULE) ¥

=)=
Ch

Refer to last page (Foldout page).
Ha

101102103} fro4f105[106
1a7]108]108] [y10f111f112

113j11af1is| fraeft17fiie] s

AECE28
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

8 START SIGNAL CKT W
1. CLOSE THROTTLE. SHIET
TO P OR N RANGE
2, TOUCH START AND
START ENGINE
IMMEDIATELY
| _next || START |
SEF191L
¥r MONITOR  ¥f NOQ FAIL [:l
START SIGNAL OFF
CLSD TH/P SW ON
AIR COND SIG OFF
P/N POSI SW ON
{ RECORD
SEF111P

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION.

1. Turn ignition switch “ON".

in “FUNCTION TEST" mode with
CONSULT.
OR

OK

h 4

1. Turn ignition switch “"ON",

2. Check “START SIGNAL” in
“DATA MONITOR"” mode with
CONSULT.

2. Perform “START SIGNAL CKT”

IGN “ON”
IGN “START"

OFF
ON

I Fﬁcuuuscmaﬂ §E

20

)

CONNECT

SEF109P

()

(o T

BT
@ o

AEC757

OR
1. Turn ignition switch to “START”.
2. Check voltage between ECM
terminal and ground.
Voltage:
lgnition switch “START”
Battery voltage
Except above
Approximately 0V

=
@

St

. lNG

INSPECTION END

CHECK POWER SUPPLY.
1. Turn igniticn switch “OFF”.
2. Digconnect harness connectors @

3. Turn ignition swilch to “START”.
4. Check voltage betwaen hamess connector
@ terminal and ground.
Voltage:
Ignition switch “START”
Battery voltage
Except above
Approximately 0V

NG

.| Check the following.

lOK

Disconnect and reconnect harmess connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harmness con-
nector. Reconnect ECM hamess connector

and retest.

INSPECTION END

EC-218

® Harness connector

® 7 5A fuse

® Harness for open or short
between @33 and ignition
switch

If NG, repair hamess or con-

nectors.

446



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump
SYSTEM DESCRIPTION e
W
Engine speed
Camshaft position sensor > ECM
Fuel an
(ECCS Bl
| ™ pump
Start signal contro relay
fgnition switch »| module) )
El
G
The ECM activates the fuel pump for several sec- Condition Fuel pump operation Le
onds after the ignition switch is turned on to P
improve engine startability. If the ECM receives a Ignition switch is turned 1o ON. Operates for
180° signal from the camshaft position sensor, it 5 seconds
knows that the engine is rotating, and causes the Engine running and cranking Operates

pump to perform. If the 180° signal is not received

s R . Wh ine is stopped Stops in 1 d EE
when the ignition switch is on, the engine stalls. 51 Fnae ® sloppe ops In 7 secon °
The ECM stops pump operation and prevents Except as shown above Stops
battery discharging, thereby improving safety. el

The ECM does not directly drive the fuel pump. It
controls the ON/OFF fuel pump relay, which in
turn controls the fuel pump. 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).

A
B

AECE0 e

EC-219 a47



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

EC-F/PUMP-01

IGNITION SWITCH
ON "LfTAHT s : Detectabie line for DTC
! Fusge  |Referto"EL-POWER". s : Non-detectable fine for DTC
15A |BLOCK .
{(HES)
ELS [EEL
BL  BW
BL  BW
i 57
o JEVEL
” PUMP -
RELAY
oll (#2D
(A
8/P B/Y BrY
R
FUEL
PUMP
BP BN '
@ @
T TelEn A
B/P  BIY
]
B/P I
. _
[Eml | l
FPR ECM
{ECCS CONTROL B B
MODULE) i 1
Refer to last page {Foldout page).
-
3
2D 1G22
dw L T ®e
(DE: @
P H.S.
I |
101[102]103] [104]105}106
[1]2]3] [4] [20}21]22] 23] 38]a9] f40f41] §53s4]55] {ss
a7 voafte] [1roli1[i12 [5[6]7]18]9] [9] O [a[2sl26]27]28] [22]4m] [4al4s]ae]s7ise[50]ed] {51
HEEDNMm pefaofatiae]ad] [agVsg] 147l48f62]62)64]65]
113|114]115 115[1171131 16T17]18 34]35[36]37 51]52] [e6]67]68]68]
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

AEC921

(Go to next page.)

EC-221

CHECK OVERALL FUNCTION. OK N INSPECTION END
1. Turn ignition switch “ON”. "
2. Pinch fuel feed hase with fingers.
Fuel pressure pulsation should be felt
on the fuel feed hose for 5 seconds
after ignition switch is turned “ON”.
NG
E
CHECK POWER SUPPLY. NG | check the following.
1. Turn ignition switch “OFF”. | ® 15A fuse
2. Disconnect fuel pump relay. ® Harness for open or short
3. Turn ignition switch “ON", between fuse and fuel
4. Check voltage between terminals @, pump relay
and ground with CONSULT or tester. If NG, repair harness or
Voltage: Battery voltage connectors.
OK
__Fuel pump relay
(behind instrument NG ;
\ ¢ panel) AECE09 CHECK POWER AND GROUND CIRCUIT. Check the following.
1. Tum ignition switch “OFF”. ”| ® Hamess connectors
2. Disconnect fuel pump harness connec- .
E DISCONNECT tor. ® Harness for open or short
5 | £9% 3. Check harness continuity between termi- between fuel pump and
IX[1] nal and body ground, terminal body ground
5l | and fuel pump relay connector terminal ® Harness for open or short
— . between fuel pump and
E Continuity should exist. fuel pump relay
i If OK, check harness for short. if NG, repair harness or con-
D O Ok nectors.
@)= 2 i
g CHECK OUTPUT SIGNAL CIRCUIT. NG Check the following.
= 1. Disconnect ECM harness connector. | ® Harness connectors
SEF479P| | 2, Check hamess continuity between ECM ,
terminal and fuel pump relay con- ® Harness for open or short
Rear seat Fuel pump nector terminal ; between ECM and fuel
access harness connector Continuity should exist. pump relay
e If OK, check harness for short. if NG, repair harness or con-
¢ oK nectors.

&
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

& DISCONNECT
A €
1
(1]
{
& DIBCONHES" DISCONMECT
A€ A€

3]

(2]

[en

D

C'

iy .

AEC758

SCONNECT
& DISCONRECT e ol
1€ A€

I

ECH__[0] CONNECTOR)|

&

8

<]

2X]]

[en

SEF4B2P

BACTIVETESTE [ ]
ON

=== MONITOR ===
CMPS«RPM{REF] Orpm

FUEL PUMP RELAY

MEF300F]

Fuel Pump (Cont’d)
®

l

CHECK COMPONENT

NG

Replace fuel pump retay.

(Fuel pump relay).
1. Recannect fuel pump relay, fuel

pump harness connector and
ECM harness connector.

2. Turn ignition switch “ON".

3. Turn fuel pump relay “ON” and
“QFF” in "ACTIVE TEST” mode
with CONSULT and check oper-
ating sound.

OR

Refer to “COMPONENT INSPEC-
TION” on next page.

®
lOK

h 4

CHECK COMPONENT

NG

Replace fuel pump.

{Fuel pumpy}.
Refer to “COMPONENT INSPECTION”

on next page.
iOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-222
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

COMPONENT INSPECTION
Fuel pump relay

O:I Check continuity between terminals (3) and (3. _ El
Conditions Continuity
1 J 12V direct current supply Yes A
between terminals ® and @
No current supply No B

If NG, replace relay.
SEF511P

Fuel pump
1. Disconnect fuel pump harness connecior.
2. Check resistance between terminals (i) and (2.
Resistance: 0.2 - 5.00) [at 25°C (77°F)]
If NG, replace fuel pump.

SEF203Q

=
iri

EC-223 451



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-01

ECM (ECCS
CONTROL
MODULE)
PWST
Lr?ﬂ_l s : Detectable line for DTC
<B ree ; Nof-detectable line for DTC
: Models with ABS brake system
SB
&
S8

O e AB e 5B {17 || SB

(]
S8 : s8
1
I : [&H]
| POWER STEERING ' & ] POWER STEERING
OIL PRESSURE ; OIL PRESSURE
SWITCH ; SWITCH
0 ! Q
=] 5 2]
Ila : B
ol :
O Sy P—
1
B
Py
EXper
8
.ﬁ
B B
&L L
Fi8 Fi2
< [0 4 EEENCENEN
W48 -
OGR4 @@ ot pr 16
I 1 .
101[102f103] [10a]105] 06 - 12 ﬂ 7] 2 - 38]% EEI@E%E@ 56| =
7 10 27 49043 45{46|57 61}
orfioefroe] [eofinifote] Lot O PP [tel Terfeeleelsaloales .ﬂf‘f N
1ari4{11s| [1e]117]v1s 6] 7]15] N R EA BEREEER

AECE31
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Power Steering Oil Pressure Switch (Cont’d)

[Power steering COMPONENT DESCRIPTION
oil pressure switch . ] . . .
The power steering cil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load. @]
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and
adjust for the increased load. & oA
RH strut tower =
="
AEC759
_ Lo
DIAGNOSTIC PROCEDURE =
B PW/ST SIGNAL CIRCUITH o
HOLD STEERING WHEEL INSPECTION START
IN A FULL l
LOCKED posirion -
THEN CHECK OVERALL FUNCTION. OK 1 INSPECTION END FE
1. Turn ignition switch “ON”. "
TOUCH START 2. Perform “PW/ST SIGNAL CIR-
CUIT” in “FUNCTION TEST" e
[_nexT j[ START | mode with CONSULT. oL
OR
MEFo2sE 1. Start engine. : L
2. Check “PW/ST SIGNAL” in LK
- “DATA MONITOR” mode with
«MONITOR wNO FAL  [] CONSULT.
PW/ST SIGNAL OFF Steering is in neutral AT
position:
OFF
Steering is turned: =n
ON &
OR
.’ﬁ’. 1. Start enginse. .
A=/ 2. Check vollage between ECM ik
I RECORD ] terminal @8 and ground.
SEF581 Voltage:
When steering wheel is B
turned quickly.
Approximately 0V
- conNECT Except above -
F ECH [0 CONNECTOR” E e Approximately 5V g1
T ‘f ~ NG
) ®
@ O (Go to next page.)
A )
P l] ! il
SEF126P .
HA
=N

[
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B]

A€

-

AEC760

W DISCONNECT DISCONNFCT
AL A€

Power Steering Oil Pressure Switch (Cont’d)

®

@ l

[ "Eem__IelconnEcTOR], @
25
(5
AECTH1
A€ 1
I
AECT762

CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". g Harness connectors
2. Disconnect power steering oil pressure , @ {and ,
switch harness connector. for ABS models)
3. Check harness continuity between termi- ® Harness for open or short
nal @ and engine ground. between power steering oil
Continuity should exist. pressure switch and engine
If OK, check harness for short. ground
OK If NG, repair harness or con-
nectors.
CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Disconnect ECM harness connector. ”| ® Harness connectors
2. Check harness continuity between ECM @ @ {and ,
terminat 28 and terminal (1). for ABS madels)
Continuity should exist. ® Harness for open or short
If OK, check harness for short. between ECM and power
OK steering oil pressure switch
If NG, repair harness or con-
nectors.
v
CHECK COMPONENT NG

(Power steering oil pressure switch).
Refer to “COMPONENT INSPECTION"

below.
l OK

Disconnect and reconnect harness coennec-
tors in the circuit. Then retest.

l Trouble is not fixed.

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

and retest,

INSPECTION END

COMPONENT INSPECTION

v

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 heing turned No

It NG, replace power steering oil pressure switch.

EC-226
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-Air Regulator

&l
EC-AIRREG-01
[
EM
IGNITION SWITCH -
ON or START s : Dotectabie lina for DTC LG
I Fusg | Referio “EL-POWER". e : NoN-detectabla lina for DTC
g 15A (BFI'-SCC)K
T
—
1 Ml (E
LS [ ] EE
BL  BW
| L
BL  BW
Em e
1] L] FUEL BT
PUMP -
é ” RELAY
(V] BNI
BP B B/Y
L.—' Mad =g
By ?ﬂ

1ACV-
AlR
REGULATOR

2
]

g

&
PJH

m-{E MY :...jl-

B
=)

8

o
&

[
B

————
(3]

8P o
'_l_l @ ST
[5] |
FPR ECM I
{ECCS CONTROL B B
MODULE) i i ES
(E25) = =
BT
Refer o [ast page (Foldout page). A
=
3
i 2P T]ED = [4) I
g w B e %P e -
dizh@ 5
Gy : : GD) y
[ ! W LA B3
101 102|103 [104]105}108 1T218] [4] 20[21]22]2e 38[a0] pacy4i] Isafsalsst |se]
liealoel [rehilia Lele iz Lels] | O [24]25]e6]27] 28] [42[43) [44]45k46]57]58]59(c0)
[1fi2l13]14]  [3e] eefeo[3182]38] Tag[so| Jé¢7i4sfe2ie3]ea]es]
113]144115] |1tep17iney 1] Tisf17]1s 34[3sfacla7 [si]s2] [s6]67]8]69]
AECEB32
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Heater

Bimetal

IACV-Air Regulator (Cont’d)

DESCRIPTION

The idle air control valve (IACV)-air regulator provides an air
bypass when the engine is cold for a fast idle during warm-up.
A bimetal, heater and rotary shutter are built into the IACV-air
regulator. When the bimetal temperature is low, the air bypass
port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close
the bypass port. The air passage remains closed until the
engine stops and the bimetal temperature drops.

MEF309F

Fuel pressure pulsation
shouid be felt on the fuel feed
hose for 5 seconds after igni-
tion switch is turned “ON”.

IACV-air regulator
harness connector

ol

AEC786

lOK
®

(Go to next page.)

EC-228

SEFCa5K
|
TRV DIAGNOSTIC PROCEDURE
PINCH FUEL FEED HOQSE :
WITH FINGERS IS THERE INSPECTION START
ANY PRESSURE PULSATION
ON THE FUEL FEED HOSE? l
OR
DOES THE FUEL PUMP
(F;'Ejg\‘; MAKE AN CHECK CONTROL FUNCTION, NG | Check fuel pump control
SECSNEE? SOUND EVERY 3 1. Turn ignition switch “ON". - - l;iriuil. et
2. Perform “FUEL PUMP " efer to EC-219.
[ e | NO JLYES | in “FUNCTION TEST” made with
MEF5%18 CONSULT.
OR
B ACTIVE TEST R [:] 2. Turn fuel pump relay "ON” and
“OFF” in “ACTIVE TEST” mode
FUEL PuMP ReLAY  ON with CONSULT and check oper-
= — — MONITOR == = = ating sound.
CMPS-RPM{REF) Crpm OR
.‘:ET. 2. Pinch fuel feed hose with fin-
&2 gers.

456



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

t

DISCCHMEST
A€

V]

@ &

L

!

[ACV-Air Regulator (Cont’d)

®

"

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect IACV-air regulator harness
conneactor.

3. Turn ignition switch “ON”.

4. Check voltage between terminal @ and

NG

Check the following.

® Harness connectors
&)

® Harness for open or short
between [ACV-air regulator
and fuel pump relay

AECT783
E DISCOMMECT Q
AE
{11z}
Q
— ™ Ff l
i AECTE4

DISCONNECT T

!
IACV-FICD
salencid valve

SEF584M

ground with CONSULT or tester. If NG, repair harness or con-
Battery voltage should exist for 5 nectors,
seconds after ignition switch is
turned “ON".
OK
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. ® Harness for open or short
2. Check harness continuity between termi- between |IACV-air regula-
nal @ and body ground. tor and body ground
Continuity should exist. If NG, repair harness or
If OK, check harness for short. connectors.

lOK

CHECK COMPONENT
(IACV-air regulator}.
Refer to “COMPONENT INSPECTION"

NG

shown below.
l OK

INSPECTION END

COMPONENT INSPECTION
IACV-air regulator

Replace IACV-air regulator.

Disconnect IACV-air regulator harness connector.
e Check IACV-air regulator resistance.

Resistance:

Approximately 70 - 80(} [at 25°C (77°F)]
e Check IACV-air regulator for clogging.

EC-229
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]
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

EC-FICD-01
|enrr|ogh§swnc|-| BATTERY T
FUSE . , wam : Detectable line l?r D1C
s 75A  |BLOCK g 7.5A Refer to "EL-POWER". m—— : Non-delectable line for DTC
- (HEC)
) |51 :
IIE" LG i
LG/R
ﬁ
| !
Al
LG/R LG I—I AC
[—'—‘ |—'—| COMPRESSOR
1 ri—l AR J []: é (ae)-2
CONDITIONER
é '] RELAY —L—
? ; THEHMAL- UHUR |
"—‘-2—,—1 I—I%I—' PROTECTOR
GY LR (a6)-1 } LR
é m 1ACV-FICD
SOLENOID
i] LR % E
= @e 2] €9
v S ) B
I_LI UR B
&
W]
= ¢

E101
B
Gy
& ®
ElEs
GIY
[i5] ECM (ECCS
AGHALY ﬁ%ﬁiﬁ% -i— _3__
(7D G2
E Refer to last page (Foldout page).
> (2P} IS ] .
Bl T w B 5] | m |
D) g 1 ﬁ- 2 @
C@D GY B GY W
' w
| 1
101[102]103| |104[105 |20]21] 22{ 23] 38
24]zs]ze]2]28] [42
107]108f108] {10111 PSRRIy b

113

114

115] [118[117

34[35{36 )37

AECE33
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’d)
COMPONENT DESCRIPTION
When the air conditioner is on, the |IAC valve-FICD solenoid

Idle adjusting

sScrew
valve supplies additional air to adjust to the increased load. &
IACV-AAC
valve
ity
IACV-FICD =
solenoid valve
MEFD230

DIAGNOSTIC PROCEDURE o

@"'@ ;@ ﬂ INSPECTION START
X 3 s 7,
3 CfﬁH ¥ FE
7

&/
w/ ///
&

”'"H/

}

CHECK OVERALL FUNCTION. OK INSPECTION END

[ L] L

8 wc|| . | (arc 1. Start engine and warm it up sufficiently. -
X1006 rimen 2. Check idle speed. GL
M/T: 800250 rpm
MEF834E A/T; 800£50 rpm (in “N” position)

W

§ e If NG, adjust idle speed. ' MT
N manifoldf 3. Turn air conditioner switch and blower
‘ fan switch "ON".
4. Recheck idle speed. AT

M/T: 850 rpm or more
A/T: 850 rpm or more {(in “N”’ posi-

tion) Fi
NG

’ ¥ =
IACV-FICD solenoid /" Check if air conditioner compressor func- NG_ Refer to “TROUBLE DIAG- -

valve hamess connector agc7sy| | tions normally. "| NOSES” in HA section.
(| OK BA

DISCOMMECT L™ =
€ (0 8 = v
1. ! e - =) NG ) 8T
— CHECK POWER SUPPLY. > Check the following.
1. Stop engine. ® Harness connectors
2. Disconnect IACV-FICD solenoid valve @19, RS
hamess connector. ® Harness connectors e
® & 3. Start engine, then turn air conditioner
l switch and biower fan “ON". ® Harness for open or short &7
4, Check voltage between terminal @ between IACV-FICD sole- o
= and ground with CONSULT or tester. noid valve harmess con-
AECTES Voltage: Battery voltage nector and air conditioner k4
relay B
OK If NG, repair harness or con-

nectors. EL

®

(lGo to next page.) [
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

T.5.
i

2k

AEC766

IACV-FICD Solenoid Valve (Cont’d)

®

CHECK GROUND CIRCUIT.

NG

Repair harness or connec-
1.

1. Turn ignition switch “OFF”.

2. Check harness continuity between ter-
minal @ and body ground.
Continuity should exist.

If OK, check harness for short.

oK

¥

7| tors.

CHECK COMPONENT

NG

.| Replace IACV-FICD sole-

{IACV-FICD soiencid valve).
Refer to “COMPONENT INSPECTION"
below.

OK

Y

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

Trouble is not fixed.

v

Check ECM pin terminals for damage and
check the connection of ECM harness
connector, Reconnect ECM harness con-
nector. Then retest.

Y

INSPECTION END

A€ &

AECT88

Plunger

SEF097K

COMPONENT INSPECTION
IACV-FICD solenoid valve

noid valve.

Disconnect IACV-FICD solenoid valve harness connector.

e Check for clicking sound when applying 12V direct current

to terminals.

e Check plunger for seizing or sticking.

e Check for broken spring.

EC-232
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

IGNITION SWITCH . EC-MIL-01
ON or START BATTERY
1
@
1 : FUSE . .
1 EESE‘K 754 |BLOCK Reler to “EL-POWER". _
10A 7.5A (HEC) : E[H]
e D)
M3 I
! i 2N
S . i e
Y G P sy : Detoctable fine for DTC v
| s : Noti-detectable line for DTC E
Y
EER =
Kl COMBINATION FE
METER
TR
7 |@
@2 DATA LINK S
CONNECTOR
734] EOR CONSULT
o @ b T
1 2 ) 3 M1
Ll—l LI_I Ll_] I_I_I DATA LINK
GB GYL GW @ gggaéest%mn 5T
LS 4] [0 102 112 B
ORB LW e B B
ORL GB GYL GW I I I I I
ST GITIET | o g g
e LB D
o i (i 8
ORB LW LB B BR
| ()
I I I -
ORL GB GYL GW UB ORB LW | 87
[l [oa] el [fesil (sl (Teell el ® 5
cM
LED-R SCIRX SCITX SCICL  KLINE hets l —| I—.—I BS
CONTROL
BUE ;0§ %
(Fz5) = = = =
BT
T TTTTer] Refer to last page (Foldout page). .
£ LT
818 ‘m O 5 i
7 5 10 I MNBETDN \- T 1 ahe] J16
g
|- - 34 o ]@ 2 [43 4 _f:H:
B gl [ ts] W =
S RV H.5. IE3
== ZFIN
1017102]103] [104]108]106
107]108]t09] [110[111[112 O
walnal1s]| [sl7fig
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EGR temperaiure sensor

Power steering oil pressure swilch Throttle position sensor
VTC solenoid valve IACV-AAC valve with
Engine coolant temperature sensor IACV-FICD solenoid valve
EGR valve & EVAP canister
Injectors purge control solencid valve
\

JCEGRC-BPT vaive
Vi
EGR valverl
i7 \

Fuel filter

4
T e l I TV 77 A

L— Intake air
temperature sensor

Front heated oxygen sensor—
{M/T models for Califernia L Torque converter
and A/T models) clutch sclenold valve
Front oxygen sensor —Mass air flow sensor
{M/T models except California) - Ignition coil, power fransistor,

camshaft position sensor

built into distributor

— Crankshaft position sensor (OBD)

SEF201R

EC-236
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Intake air temperature

Engine coolant temperature R
sensor

Valve timing control
solenoid valve

Torque converter
clutch solenoid valve

AEC905
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

"ECCS Component Parts Location (Cont’d)

Models for California

Except for California modeis

{___~

-y 4\

Rear heated
oxygen sensor

Front drive shaft
{Right side)

Rear heated oxygen sensor

AEC910

Left side view

Fuel pump

View A Rear seat
harness connector
N

access — \l

\t LY 05 g
‘\ e N L s
s e

TR

ECM harness
connector

View A

Diagnostic test
‘; mode seilector ECM

L] N
B

5 j
I

¥
Fuei pump

AEC803

EC-238
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

EGH temperature sensor harness

Fuel pressure regulator

EGR valve

=

EGR valve & EVAP canister i)
purge control solenocid valve

’

v/ EGRC-BFT valve

EVAP canister

EL

SEF202R

Refer to “System Diagram” in ENGINE AND EMISSION CONTROL SYSTEM for vacuum control [T
system.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor

Y

Mass air flow sensor

Engine coolant temperaiure senscr

“1

Front heated oxygen sensor

Y

Ignition switch

Throttle position sensor

Y

h 4

Neutral pesition/Inhibitor switch

h 4

Air conditioner switch

Knock sensor

b4

2

EGR temperature sensor

hJ

Battery voltage

v

Power steering oil pressure switch

Y

¥

Vehicle speed sensor

Y

"2

Crankshaft position sensor (OBD)

*4

Rear healed oxygen sensor

Y

2

Intake air temperature sensor

Y

ECM
{ECCS
control
module)

Fuel injection & mixture ratio
control

L 4

Injectors

Distributor ignition system

Power transistor

Y

Idle air control system

|IACV-AAC valve and

Valve timing control

IACV-FICD solenoid valve

h 4

Valve timing control solenoid
valve

Fuel pump control

Fue! pump relay

1

Front heated oxygen sensor
monijtor & on-board diagnostic
system

Y

EGR valve & EVAP canister
purge control

Y

Malfunction indicator lamp
{On the instrument panel)

EGR valve & EVAP canister

*3

Front heated oxygen sensor
heater control

purge control solencid valve

*3

Cooling fan control

3

Heated oxygen sensor heater

Alr conditioning cut control

¥

Cooling fan relay

*1: Oxygen sensar (M/T models except for California)

Heated oxygen sensor (M/T models for California and A/T models)
*2: These sensors are not used to control the engine system. They are used only for the on-board diagnosis.
*3: For A/T models and California M/T models.
*4: Under normal conditions, this sensor is not for engine control operation.

EC-240

Air conditicner relay
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTIONLGA ]

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

fra)

&)
Camshaft position sensor Engine speed and piston position

A,
Mass air flow sensor Amount of intake air |

. EM

Engine coolant temperature sensor Engine coolant temperature .

LS

1

Front oxygen sensor Density of oxygen in exhaust gas

h 4

Throttle position sensor Throttle position

Throttle valve idle position EE

Neutral position/inhibitor switch Gear position

ol nj GL
. ECM »| Injector
Vehicle speed sensor Vehicle speed (ECCS
control WT
. module)
Ignition switch Start signal R
AT
Air conditioner switch Air conditioner operation
" =5}
T
Knock sensor Engine knocking conditions
[Fiy
Battery Battery voltage
"2
Rear heated oxygen sensor Density of oxygen in exhaust gas 57
4 57
*1: Oxygen sensor (M/T models except for Califormia)
Heated oxygen sensor {M/T models for California and A/T models)
*2: Under normal conditions, this sensor is not for engine control operation. RS
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION
SYSTEM INCREASE/DECREASE COMPENSATION  RT

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

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

(Fuel increase)

program value in the ECM memory. The program ¢ During warm-up EL
value is preset by engine operating conditions. * When starting the engine
These conditions are determined by input signals e During acceleration
(for engine speed and intake air) from both the s Hot-engine operation IB%
camshaft position sensor and the mass air flow e When selector lever is changed from “N” to
Sensor. “D” (A/T models only)

e High-load, high-speed operation

{Fue! decrease)

e During deceleration

469
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTIONLGA]]

CLOSED LOOP
CONTROL

Feedback signal

Front
oxygen
SEensor,

| injection
Combusﬁoe inje

ECM
{ECCS
cantrol! Injection pulse

module)

MEF025DB

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

MIXTURE RATIO FEEDBACK CONTROL (CLOSED
LOOP 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 mani-
fold to monitor if the engine operation 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-342. This maintains the mixture ratio within the
range of stoichiometric (ideal air-fuel mixture).

This stage is referred to as the closed loop control condition.
Rear heated oxygen sensor is located downsiream of the three
way catalyst. Even if the switching characteristics of the front
heated oxygen sensor* shift, the air-fuel ratio is controlled to
stoichiometric by the signal from the rear heated oxygen sensor.

OPEN LOOP CONTROL

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

¢ Deceleration and acceleration

High-toad, 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 fransmitted 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 “injectiocn 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

EC-242
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[GA ]

- Injection pulse
T3

No. 1 cylinder

No. 2 gylinder

—

M

No. 3 cylinder

M

No. 4 cylinder

|1 engine cycle —=]

Sequential multiport fuel injection system

MEF522D

No. 1 cylincler--r| Il 11
No. 2 cylinder N I 11
No. 3 cylinder n A N
No. 4 cylinder 1) n 1
F 1 engine cycle ‘4

Simultanecus muitiport fuel injection system

MEF523D

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

due to individual engine differences, wear over time and
changes in the usage environment.
*: Oxygen sensor (M/T models except for California)
Heated oxygen sensor {(M/T models for California and A/T
models)

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

FUEL SHUT-OFF

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

-
o
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[GA ]

Distributor Ignition (DI) System
INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Mass air flow sensor

Amount of intake air

Engine cootant temperature sensor

Engine coolant temperature

Y

Throttie position sensor

Throttle position

¥

Throttie valve idle position

Vehicle speed sensor

ECM
Vehicle speed (ECCS Power tran-
™ control ' sistor
module}

Ignition switch

Start signal

Knock sensor

Engine knocking

Neutra! position/Inhibitor switch

Gear position

h 4

Battery voltage

Batiery »
(Trﬁsec) A SYSTEM DESCRIPTION
1.75 The ignition timing is controlled by the ECM to maintain the best
£ 150 A air-fuel ratio for every running condition of the engine.
3 The ignition timing data is stored in the ECM. This data forms
3 1.25 the map shown.
2 The ECM receives information such as the injection pulse width
5% and camshaft position sensor signal. Computing this informa-
8 075 tion, ignition signals are transmitted to the power transistor.
= e.g., N: 1,800 rpm, Tp: 1.50 msec
%00 1,000 1,200 1,800 2,200 A °BTDC
Engine speed (rpm) Ser742M - During the following conditions, the ignition timing is revised by

the ECM according to the other data stored in the ECM.

e At starting

e During warm-up

e Atidle

e Hot engine operation
e During acceleration

e During high-load operation (VTC on)

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.

EC-244
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION [GA ]

Air Conditioning Cut Control
INPUT/OUTPUT SIGNAL LINE

Air conditioner switch Air conditioner “ON™ signal .
Neutral positi Y
Neutral position/Inhibitor switch eutra’ posttion »
i =]
Throttle position sensor Throttle valve opening angle . =)
o Engine speed ECM .
Camshatt position sensor > LG
"1 (ECCS Air
[ control » conditioner
Engine coolant temperature sensor Engine coolant temperature »| module) relay
Ignition switch Start signal N
_ Fiz
Vehicle speed sensor Vehicle speed »
; ; GL
Power steering oil pressure switch Power steering load signal >

SYSTEM DESCRIPTION bt

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. &7
Fuel Cut Control (at no load & high engine
speed) F4

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor Vehicle speed >
it B
Neutral position/Inhibitor switch Neutral position > e
ECM
it ECCS e
Throttle position sensor Throttie position > f:ontrol »| Injectors v
module}
Engine coolant temperature sensor Engine coolant temperature » ES
Camshaft position sensor Engine speed >
If the engine speed is above 4,000 rpm with no load (for
example, in neutral and engine speed over 4,000 rpm} fuel will i
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 5

under “Multiport Fuei Injection (MFI) System” on EC-241.
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EVAPORATIVE EMISSION SYSTEM

Description

Fuel tank

RFueI check valve

EVAP vapor vent line \.

EGR valve & EVAP canister
purge ccontrol solenoid valve

To resonator

Throttle body

Intake manifocld

Fuel filler cap
with vacuum
retief valve

|

—
EVAP canisler
purge control valve
Constant
purge orifice

Main purge
/ orifice

s EVAP caniste
o canister
&
<1 A
48 Fuel vapor SEF203R

AECH64

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 EVAP canister.

The fuel vapor from sealed fuel tank is led into the EVAP can-
ister when the engine is off. The fuel vapor is then stored in the
EVAP canister. The EVAP canister retains the fuel vapor until
the EVAP canister is purged by air.

When the engine is running, the air is drawn through the bettom
of the EVAP canister. The fuel vapor will then be led to the intake
manifold.

When the engine runs at idle, the EVAP canister 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 EVAP canister purge control valve opens. The vapor is
sucked through both main purge and constant purge crifices.

Inspection

EVAP CANISTER

Check EVAP canister as follows:

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

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

3. Cover port © by hand.

4. Blow airin port © and check that it flows freely out of port ®).

EC-246
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EVAPORATIVE EMISSION SYSTEM

{3 Air

* Fuel vapor

EVAP canister side

SEC309AC

Vatve A

Fuel tank side

Valve B

SEF427N

Inspection (Cont’d)
FUEL CHECK VALVE

Check valve operation
1.

FUEL TANK VACUUM RELIEF VALVE

Use only a genuine filler cap as a replacement.

~
Blow air through connector on fuel tank side. Cl

A considerable resistance should be felt and a portion of air
flow should be directed toward the EVAP canister side.
Blow air through connector on EVAP canister side.

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

IM i

LG
Wipe clean valve housing.
Suck air through the cap. A slight resistance accompanied H
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. CE
Blow air on fuel tank side and ensure that continuity of air
passage exists through valve B.
If valve is clogged or if no resistance is felt, replace cap as
an assembly.

=)
20
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POSITIVE CRANKCASE VENTILATION

Description

This system returns blow-by gas to the intake
manifold collector.

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 o
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 manifold collector under
all conditions.

Cruising

=b ! Fresh air 4
= . Blow-by gas -

Acceleration or high focad

PCV vaive operation
Engine not running

or backfiring Cruising
S e U
) - =
e

Idling or Acceleration

decelerating or high load

—-

CE% s

AECS09

AECI04

PCV HOSE

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

Inspection

PCV (Positive Crankcase Ventilation) VALVE

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

EC-248
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BASIC SERVICE PROCEDURE - |

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

3

SUPPORT” mode with CONSULT. B
3. Start engine.
= 4. After engine stalls, crank it two or three times to ___
- Bta Tk comnectar release all fuel pressure. [EX
for GONSULT 5. Turn ignition switch “OFF".

AECE78

M FUEL PRES RELEASE M |:|

FUEL PUMP WILL STCOP BY
TOUCHING START DURING

{DLE.
CRANK A FEW TIMES AFTER : e
ENGINE STALL. -5
@J gL
| START i
SEFB23K]
m 1.  Remove fuse for fuel pump. W7
&Y 2. Start engine.
3. After engine stails, crank it two or three times to g
release all fuel pressure. -
4.  Turn ignition switch off and reconnect fuel pump

tuse. 5

AECE80

Fuel Pressure Check

e When reconnecting fuel line, always use new clamps.

e Make sure that clamp screw does not contact adiacent 97
parts.

e Use a torque driver {o 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.

B
1. Release fuel pressure to zero.
2. Disconnect fuel hose between fuel filter and fuel tube
(engine side). HE

3. Install pressure gauge between fue! filter and fuel tube.
4. Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge.
At idling:
With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi) TGt
With vacuum hose disconnected
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
If results are unsatisfactory, perform Fuel Pressure Regula-
tor Check.

(sl
(O
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BASIC SERVICE PROCEDURE

Fuel Pressure Regulator Check

Vacuum Fuel pressure 1. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifoid.

Plug intake manifoid 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.

~wn

Injector Removal and Installation

1. Release fuel pressure to zero.

2. Remove injector tube assembly with injectors from intake
manifold.

3. Remove injectors from injector tube assembly.

e Push injector tail piece.

& Do not pull on the connector.

Loosen in numerical order l

AECT92

Install injectors.

Clean exterior of injector tail piece.

Use new O-rings.

e Face metal plate of upper insulator to injector.

@[ 2.27 - 3.04 Nem
(0.231 - 0.310 kg-m,
20.1 - 26.9 in-Ib)

Injector

LA

Upper
|nsu|a10r CAUTION: . L.
After properly connecting injectors to fuel tube assembly,
Engine check connections for fuel leakage.
front 5. Assemble injectors to injector tube assembly.
@ 6. Install injector tube assembly to intake manifold.
Lower msulalorﬁ SEF450R,
) % 7. Tighten fuel tube bolts to 7.86 to 10.8 N-m (0.801 to 1.10
\__( ) \ & VAl L kg-m, 5.80 to 7.97 ft-Ib) as shown in the figure. Then tighten
N E— A the bolts to 15.7 to 20.6 N-m (1.60 to 2.10 kg-m, 11.58 to
éfEr:?‘ltr}eﬂE = o ‘%}TH’ 15.19 ﬂ-lb)
. ' : OXgy)
T
== T
1% & = SRs
. Tighten in numerical order [ [

- - AECT793
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BASIC SERVICE PROCEDURE _

Fast idle
cam

| ree=\©

® o

IZ

AECEN

17
(0.669)
w
= (0.630)
=15 |
£ (oso)
5 14
= 0.561) @
513
E sy
12 lios s
(0472} | 1 435) (1)
11
10.433) |
10 sssﬁ
(0.394:} 0.392) /

Thermo-element

T T +

-20 0 20 5 40
-4) (32) (6B} (77)  (104)
Thermo-element temperature °C (°F)

AEC922

Adjusting screw (s)

A LG
Clearance \
@ Throttle stopper

d Lock nut
bd
Fast idle
®o cam
s
_l_ﬁ:l_

SEF0830A

Fast Idle Cam (FIC)

COMPONENT DESCRIPTION

The FIC is installed on the throttle body to maintain adequate
engine speed while the engine is cold. It is operated by a volu-
metric change in wax located inside the thermo-element. The B,
thermo-element is operated by engine coolant temperature. -

COMPONENT INSPECTION AND ADJUSTMENT

1. If engine is not completely cold, remove throttle body from
engine. Then, wait for at least 3 hours.
(This step is necessary to bring the temperature of the ¢
thermo-element to the room temperature.

2. Measure thermo-eiement siroke (L) and room temperature.

3. Check thermo-element stroke (L) as shown in the figure.
If the stroke is not within the range @, replace thermo-ele- .y
ment with new one. Then return to step 1 again.

B&
R
8T
14
4. Adjust clearance @& between throttle stopper and throttle
adjusting screw to specification by turning adjusting screw
(S). EL
Models Clearance @ mm (in)
M/T 0.72 - 1.18 (0.0283 - 0.0465) IDX
AT 0.95 - 1.43 (0.0374 - 0.0563)
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BASIC SERVICE PROCEDURE

Fast Idle Cam (FIC) (Cont’d)
5. Rotate adjusting screw (S) clockwise or counterclockwise
by Z turns according to the following equation, then tighten
the adjusting screw lock nut.

L—Ls*

Z=

Y

*» Value of the specified line {Ls) at the temperature of thermo-
element actually measured.
Y = 0.8 mm (0.031 in)

e Direction of adjusting screw (8) rotation

(1) Positive (+) Z: Counterclockwise
(2) Negative (-) Z: Clockwise

For example:
Case | Case |l
Thermo-element
temperature 25 {77) 40 (104)
°C (°F)
Thermo-element
spacified stroke (Ls) 14.0 (0.551) 15.35 (0.6043)
mm (in)
Thermo-element
shoke (L) mm (in) 14.8 (0.583) 14.15 {0.5571)
14.8 - 14.0 14.15 - 15.33
. Z= =1.0/ =-15/
Revolutions of 0.8 0.8
adjusting screw (£)
mmdin 0.583 - 0.551 0.5571 - 0.6043
A ) —— =-15
0.031 0.031
Direction of revolution Counterclockwise Clockwise

EC-252
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment

PREPARATION e On models equipped with air conditioner,

e  Make sure that the following parts are in checks should be carried out while the air
good order. conditioner is “OFF”. 695

(1) Battery ¢ On models equipped with automatic

(2) ignition system transa;de_, when chec_king idle gpeed, igni-

(3) Engine oil and coolant levels tion timing and mixture ratio, checks

(4) Fuses ﬁhguld b-e_ carried out while shift lever is in

(5) ECM harness connector N” position. .

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

(7) Air intake system probe more than 40 cm (15.7 in) into tail

Qil filler cap, oil level gauge, etc. pipe.
(8) §=uel pressuFr)e gaug ) o Turn off headlamps, heater blower, rear

9) Engine compression defogger. )
%1 z,) EG?R valve oF:)eration ¢ Keep front wheels pointed straight ahead.
(11) Throttle valve ¢ Make the check after the cooling fan has &%
(12) Evaporative emission system stopped.
€L
Overall inspection sequence
INSPECTION Bl
! Al
Perform diagnostic test mode Il NG‘ Repair or replace.
{Self-diagnostic results). " Ei
OK
v Fif
Check & adjust ignition timing.

B
A
Check & adjust idie speed.

* &T
Check front oxygen sensor” func- NG_ Check front oxygen sensor* har- NGL Repair or replace harmess. e
tion. 1 ness. -
OK OK ESS
r
Check CO%. OKL Replace front oxygen sensor™. Ui
NG
\ y EL
Check emission control parts and NG| Check front oxygen sensor® func- OK
repair cr replace if necessary. b tion. g
133
h 4
INSPECTION END

*: Oxygen sensor {(M/T models except for California)
Heated oxygen sensor (M/T madels for Calitornia and A/T models)
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BASIC SERVICE PROCEDURE

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

START

.

Visually check the following:

® Air cleaner clogging

® Hoses and duct for leaks

® EGR valve operation

® Flectrical connectors

® Gasket {intake manifoid, cylinder head, exhaust system)
® Throttle valve and throttle position sensor operation

L4

Start engine and warm it up until engine coolant temperature
indicator points to the middle of gauge. Ensure that engine
speed is below 1,000 rpm.

Open engine hood and run engine at about 2,600 rpm for about
2 minutes under no-load.

AECE92

8] v

Perform the Diagnostic Test Mode Il (Self-diagnostic results).

N/ oK lNG

~ -
_ Repair or replace components as necessary.
—J1CHECK
el ~
/ l \ r hJ
Run engine at about 2,000 rpm for about 2 minutes under no-
Malfunction indicator load.
lamp Rev engine two or three times under no-toad, then run engine at
SEFOSTPAI | jdle speed for about 1 minute.
D) v
.
/é 1. Select "IGNITION TIMING ADJ” in WORK SUPPORT
6 = mode.
a 2. Touch “START”.
= fq;?‘ 1. Tumn off engine and disconnect throtile position sensor
3 .@ harness conneclor.
. .
8 g 2. Start engine.
N
SEF248F A4
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under nc-load, then
B IGN TIMING ADJ B D run engine at idle speed.
IGNITION TIMING FEEDBACK l

CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING SO, ADJUST (Go to next page.)
IGNITICN TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

START

SEF546N
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
Timing indicator
v &
Check ignition timing with a timing light.
M/T: 8°+2° BTDC .
A/T: 8°22° BTDC (in “N” position) _ [,
OK NG
. - - =[]
Adjust ignition timing to the specified value by turning
distributor after loosening bolts which secure distributor.
AEC943 «—
M/T: 8°=2° BTDC e
B GN TIMING ADJ B D AT: 8°£2° BTDC (in “N” position)
IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START. - —
AFTER DOING SO, ADJUST 1. ?;333 IGN TIMING ADJ" in WORK SUPPORT
IGNITION TIMING WITH A . e
TIMING LIGHT BY TURNING 2. Touch 'START" s
POSITION
EEESC(?;ASHAH , 7y 1. Stop engine and disconnect throttle position
: ."@’ sensor hamess connector, &L
r START ] 2. Start engine.
SEF546N i
Check idle speed. BETT
. Read idle speed in “IGN TIMING ADJ” in
“WORK SUPPORT” mode. L
OR Al
N e <=\ Check idle speed.
— I -
- O .‘Lé’ M/T: 625250 rpm
\ @ g AT 72550 rpm (in “N” position) B
lnérease De\cr‘éase OK lNG i
i
\ ll/f\ )F\\ i Rev engine (2,000 - 3,000 rpm) 2 or 3 times under B
! - no-ioad, then run engine at idle speed. )
ldle speed adjusting screw
— SEFS08PA
i
Adjust idle speed by turning idle speed adjusting screw.
M/T: 625x50 rpm -
W A/T: 725450 rpm (in “N” position) 5T
sack | | = ﬁ @ > B
mooe | LeHT | veHt T 1 ENTER ¥ -
oy Touch “BACK”.
OR ET‘
<=* 1. Stop engine and cennect throttle position sen-
SEFS13J ‘J:Q'L. sor harness connector.
2. Start engine. &
WY
\\\\\\\\ \ ’ ”////7/ o 4 2L
A 4 5 /4z Rev engine (2,000 - 3,000 rpm) 2 or 3 times under =
6 /A no-load, then run engine at idle speed.
E | (R
7 ——
3 (Go to next page.)
oJ
=
/ x1000 rfmin \
SEF602K
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BASIC SERVICE PROCEDURE

J
N % MONITOR  ¥¢ NO FAIL |_]
CMPS-RPM(REF)  700rpm
[ RECORD |
SEF190P
~
=g
e J
SEF987K
¥ MONITOR % NO FAL [
CMPS*RPM (REF)  2000rpm
FR 02 MNTR RICH
| RECORD |
SEFQ54P
N/
~ ~
— N CHECK —
~ ~
/1 N\
SEFQ51P

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

©

v

Check idle speed.

Read idle speed in “DATA MONI-

TOR™ mode with CONSULT.
e
()

OR
Check idle speed.
M/T models except for Canada:
675150 rpm

M/T modeis for Canada: 75050 rpm
A/T models: 800+50 rpm (in “N” posi-
tion)

OK l NG

sary.

Check IACV-AAC valve and replace if neces-

'

necessary.

Check IACV-AAC valve harness and repair if

v

known good ECM.

Check ECM function*' by substituting another

I' h 4

Set the Diagnostic Test Mode Il (front oxygen

sensor monitor2),

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

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

¥

Check front oxygen sensor™ signal.

1. See “FR 02 MNTR” in “DATA
MONITOR” mode.
Maintain engine at 2,000 rpm
under no-load (engine is warmed
up sufficiently). Check that the
monitor fluctuates between
“LEAN” and “RICH” more than 5
times during 10 seconds.
1 eycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH

— LEAN — RICH

*2: Oxygen sensor
{(M/T models except for
California)
Heated oxygen sensor
(M/T models for California
and A/T models)

NG
D
(Go to next page.)

OR

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

B

¢OK

END

EC-256
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BASIC SERVICE PROCEDURE
Idie Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
7 °
|__Ecn o connecTor]  LED .
A6 TISCONNECT @J
€
e Check front oxygen sensor harness:
((Eﬁ) 1. Tum off engine and disconnact battery ground
. > : cable.
I 2. Disconnect ECM harness connector from ECM s
3. Disconnect front oxygen sensor harness connectar. il
= Then connect harness side terminal for front oxygen
SEFoser sensor to ground with a jumper wire. -
»E 4. Check tfor continuity between terminal of ECM LG
BAcTvETESTE [ harness connector and body ground.
COOLANT TEMP 2000 Continuity exists .....cccocvivm e OK
Continuity does not exist.......................eeee. NG
—==MONITOR === OK § NG
CMPS-RPM (REF} Qrom : h 4 S
INJ PULSE 0.7msec Repair hamness ’ =
IGN TIMING 5BTDC ) {Go to EC-255.)
oull up ][ own [od] Connect ECM harness connector to ECM.
AECE81
BT
= O v
' 1. Connect battery ground cable.
2. Select “"ENG COOLANT TEMP” in “ACTIVE ET
TEST” mode.
3. Set “COOLANT TEMP” at 20°C (68°F) by
touching “Qu” and “Qd” and “UP”, B
“DOWN".
OR
‘i:‘?‘ 1. Disconnect engine coolant temperature sen- o
4= sor harness connector.
AECB92 2. Connect a resistor (2.5 k(}} between termi-
nals of engine cooclant temperature sensor EE
E harness connector.
3. Connect battery ground cable.
P A
Start engine and warm it up until engine coolani tem- BE
perature indicator points to the middle of gauge.
{Be sure to siart engine afier setting "COOLANT
TEMP” or installing a 2.5 k{ resistor.) BT
SEF248F]|
@ h 4 ]:[l/@\,
Rev engine two or three times under no-load, then run
engine at idle speed.
i EL
{Go to next page.) [E
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BASIC SERVICE PROCEDURE

[R]
s | S| =) 4] &
wooe { vor | uart | 4 | | fewten
SEF913J
¥r MONITOR v NO FAIL D
CMPS-APM (REF) 2000rpm
FR O2 MNTR RICH
| RECORD
SEFO54P
SEF987K
N |/
~ g
— N CHECK —
~ ~
/ 1\
SEF051P

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

®

|

Check “CO"%.

Idle CO: Less than 7% and engine runs smoothly.

After checking “CO"%
Touch “BACK".

OR

= coolant temp

sor.

"@". 1. Disconnect the resistor from terminals of engine

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

erature sensor.

NG

OK

A

Replace front heated oxygen sensor.

v

1. See “FR 02 MNTR" in “DATA MONI-
TOR"” mode.

2. Maintain engine at 2,000 rpm under
no-load {engine is warmed up suffi-
ciently.). Check that the monitor fluctu-
ates between “LEAN" and “"RICH”
more than 5 times during 10 seconds.
1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH

—LEAN — RICH
OR

‘ﬁ" 1. Set “Front heated oxygen sensor moni-
& tor” in the Diagnostic Test Mode I1.

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

v

®

(Go to next page.)

NG lOK

(Go to EC-255.)

EC-258
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BASIC SERVICE PROCEDURE

Connect front heated oxygen sensor harness connector to .
front heated oxygen sensor,
(2
b4
Check fuel pressure regulator. Refer to EC-250.
2L
b4
Check mass air flow sensor and its circuit.
Refer to TROUBLE DIAGNOS!IS FOR DTC P0100, EC-318. _ LG
v

Check injector and its circuit.

Refer to TROUBLE DIAGNOSIS FOR NON-DETECTABLE
ITEMS, EC-439.

Clean or replace if necessaty. FE

h 4

G
Check engine coolant temperature sensor and its circuit. Refer L
to TROUBLE DIAGNOSIS FOR DTC P0115, P0125, EC-328,
337.
A
b4
Check ECM function* by substituting another known good AT
ECM.
v A

{Go to next EC-255.)

o

* ECM may be the cause of a problem, i
but this is rarely the case.
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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} Specific on-board diagnostic items will light up or blink the MIL even
in the 1st trip as below.

MIL

ltems 1st trip ond trip

_ Blinking Lighting up lighting up
Misfire {Possible three way catalyst damage)-— DTC: P0300-PG304 (0701-0605) is being detected X
Misfire (Possible three way catalyst damage)— DTC: P0O300-P0304 (0701-0605) has been detectsd
Three way catalyst function — DTC: P0420 {0702)
Closed loop control — DTC: PO130 {0307)
Except above X

The “trip” in the “Two Trip Detection Logic” means performing of the “DTC Confirmation Procedure”.

- Diagnostic Trouble Code (DTC)

HOW TO READ DTC

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

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

1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Self-Diagnos-
tic Results) Examples: 0101, 0201, 1003, 1104, etc.
These DTCs are controlled by NISSAN.

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

¢ Qutput of the trouble code means that the indicated circuit has a malfunction. However, in case
of the Mode Il and GST they do not indicate whether the malfunction is still occurring or
occurred in the past and returned to normal.
CONSULT can identify them. Therefore, using CONSULT (if available} is recommended.

HOW TO ERASE DTC

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

@ Changing the diagnostic test mode from Diagnostic Test Mode 1l to Mode | by turning the mode
_ selector on the ECM. (Refer to page EC-263.)

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

@ Selecting Mode 4 with GST (Generic Scan Tool).

o 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

1.7 If the ignition switch stays “ON” (engine stopped) after repair work, be sure to turn ignition switch
“OFF” once. Wait for at least 3 seconds and then turn it “ON” again.

2. Turn CONSULT “ON” and touch “ENGINE”.

3. Touch “SELF-DIAG RESULTS".

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

EC-260
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Diagnostic Trouble Code (DTC) (Cont’d)

How to erase DTC (With CONSULT)

1. i the ignition switch stays "ON" after repair work, be sure to turn ignition switch "OFF” once. Wait for at least 5 seconds
and then turn it “ON” again.

[l seLectsvsiem | [l seecroacmooe [ M SELF-DIAG ReSULTS I [
| ENGINE I | wosK suPPORT |
| ARBAG O l [Seiroma RESULTS 7 FAILURE DETECTED  TIME
[ COOLANT TEMP SEN 0
| ABS | [ Data MoNTOR | |:> [PO115 ]
] | | ACTIVE TEST |
| | [ Ecm ParTS NUMBER | m
| | | FUNCTION TEST | | ERASE || PRINT |
2. Turn CONSULT “ON’ and touch 3. Touch “SELF-DIAG RESULTS”. 4, Touch "ERASE", (The DTG in the
“‘ENGINE". ECM will be erased.)
MEC8148

&) HOW TO ERASE DTC

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF"” once. Wait for
at least 5 seconds and then turn it “ON” (engine stopped) again.

2. Perform “SELF-DIAGNCSTIC PROCEDURE (Without CONSULT)” in AT section titled “TROUBLE
DIAGNOSIS”, “Self-diagnosis”. (The engine warm-up step can be skipped when performing the
diagnosis only to erase the DTC.)

3. Select Mode 4 with GST (Generic Scan Tool).

=) HOW TO ERASE DTC

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

2. Change the diagnostic test mode from Mode |l to Mode ! by turning the mode selector on the ECM.
(See page EC-263.)

Freeze Frame Data

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 value, 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 vehicie 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-menticned method.

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

Priority Detected iterns

Misfires — DTC: PO300-P0304 {0701-0605)
Fuel Injection System Function — DTC: P0170 (0708)

2 Except the above items
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.

1

EC-261
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

-
/1N

Malfunction indicator
lamp

Malfunction Indicator Lamp (MIL)

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

e |f the malfunction indicator lamp does not light up, refer to
EL section (“WARNING LAMPS AND CHIME") or see
EC-457.

2. When the engine is started, the malfunction indicator lamp
should go off.

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

SEF0S1PA

detected an engine system malfunction.

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

1. BULB CHECK

2. MALFUNCTION
WARNING

3. SELF-DIAGNOSTIC
RESULTS

4. FRONT OXYGEN SEN- :
SOR MONITCR*

: 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 will light up or blink the MIL even in the
1st trip.

e “Misfire (Possible three way catalyst damage)”

e “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.

Refer to “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page.

i Diagnostic Diagnostic
Conditian Test Mode | Test Mode |l
Engine
stopped SELF-DIAGNQSTIC
BULB CHECK
Ignition switch % RESULTS
in “ON* posi- i
tion Engine
i running MALFUNCTION | T HONT OXYGEN
p SENSOR MONI-
Aty WARNING "
AR TOR

* Oxygen sensor (M/T models except for California)
Heated oxygen sensor (M/T models for California and A/T madels})

EC-262
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

CA =\ Tum ignition switch “ON". ~
(Do not start engine.) &l
R
A
v
Diagnostic Test Mode | — BULB ( =N ! . N
+ (@ 0 of g e e |
Start engingé.
v Lf’
G
{Turn diagnostic test mode selector on EE
ECM fully clockwise) =
v a1
Walit at least 2 seconds. b
Y BT
AT
(Turn diagnostic test mode selector P&
fully counterclockwise.)
¥ R&
DIAGNOSTIC TEST MODE Il ((9 - D Diagnastic Test Made [l
— SELF-DIAGNOSTIC RESULTS g | » — FRONT OXYGEN SENSOR MONI-
Start engine. TOR*2 BE
r 1
*1: i the selector is turned fully clockwise at this time, the diagnostic
trouble code will be erased from the backup memory in the ECM.
*2: Oxygen sensor (M/T models except for California) 5
Heated oxygen sensor (M/T models for California and A/T models) RS
A e Switching the modes is not possible when the engine
Wait at least 2 seconds. is running.
o When ignition switch is turned off during diagnosis,
4 power to ECM will drop after approx. 5 seconds.
The diagnosis will automatically return to Diagnostic
Test Mode L. EL
e Turn back diagnostic test mode selector to the fully
counterclockwise position whenever vehicle is in use.
B3¢
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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 EL section (“WARNING LAMPS AND CHIME”) or see EC-457.

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION
INDICATOR LAMP

Condition

When the malfunction 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 1o EC-293.

OFF No 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. 0102 and No. 0403

ON

0.8 03 06 0.3

ON  — — — —I
OFF 4
09 ' 0z 21 06 09 2.1

————— Unit: second
i i Diagnostic trouble code No. 0403
Diagnostic trouble cede No. 0102 g e No SEF298Q

Example: Diagnostic trouble code No. 1003
06 0.3

—W R .
|
|

ON |

A [ S S
08

09 03 2.1

Diagnostic trouble code No. 1003 Unit: second
SEF162PPJ

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 “1003” 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
“0505” refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE CHART, refer to EC-293.)

HOW TO ERASE DIAGNOSTIC TEST MODE |l (Self-diagnostic resuits)

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 Il to Diagnostic Test Mode |. (Refer to “HOW TO

SWITCH DIAGNOSTIC TEST MODES” on previous page.)

o |f the battery terminal is disconnected, the diagnostic trouble code will be lost from the backup
memeory within 24 hours.

e Be careful not to erase the stored memory before starting trouble diagnoses.

EC-264
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

In this mode, the MALFUNCTION INDICATOR LAMP displays the condition of the fuel mixture {lean or

Malfunction Indicator Lamp (MIL) (Cont’d)
DIAGNOSTIC TEST MODE I—FRONT OXYGEN SENSOR*' MONITOR

rich} which is monitored by the front oxygen sensor*’

MALFUNCTION INDICATOR LAMP

Fuel mixture condition in the exhaust gas

Air fuel ratio feedback control

condition s
ON Lean o
Closed loop system
- OFF Rich
S
““Remains ON or OFF Any condition Cpen loop system o
*2: Maintains conditions just before switching to cpen loop.

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

Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Make sure that the
MALFUNCTION INDICATOR LAMP comes ON more than 5 trmes within 10 seconds with engine run-
ning at 2,000 rpm under no-load.

*1: Oxygen sensor (M/T models except for California)
Heated oxygen sensor (M/T models for California and A/T models)

OBD System Operation Chart L

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DETECTABLE ITEMS

e When a malfunction is detected for the first time, the DTC and the freeze frame data are siored in 371
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-260. AT

e The MIL will go off after the vehicle is driven three 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 vehicie is driven (in the recorded
driving pattern) three times with no malfunction.

e 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 Fue! Injection System, the DTC and freeze frame B
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. o

e

SUMMARY CHART

{tems

DTC, Freeze Frame Data (no display) ST
80 (pattern B)
80 (pattern B}
40 (pattern A)'

MIL (goes off}
3 (pattern C)
3 (pattern C)

Fuel Injection System

Misfire

2]

Except the aboves 3 (pattern B)

Details about patterns “A”, “B”, and “C" are en EC-267.

o)
=
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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.
// - NG This driving pattern  This driving pattern
Vehicle NG - NG Detection satisftes B but satlsflesBC
speed Detect|on Detection not G but not B.
A
c
&
&
[ ]
o IGN ON I i [ i
NN \
= po I S !
! 1l [ [N I i
ro (SR N : ' ;
Pl I rro il | ll [ |
o IR ! 1 ‘ |
| i
wo b ! |
lights up I H LJ L il d | | ] | s
Al B T FeqT N i T | ML goes off. [ ™ Tl
‘) MIL | LF + | ; | ,,#,,,_J¢7774L—~“—ﬂ-7ﬁ~ + L)!_‘r L
= | max [ | | e l N || i o [
=  goes off. : T + | i . |2 w 5
vV oe I [ 1 I 5 | 3 4 H—r'z‘ !
0 . o 0 ! 1 [ — 1" S |
Counter __T__ll__—_— |_ |_—+_t_ i "E [ 07 'l[ T | 1 ‘H | | H
et oo k [l | L I i | ] 3
[ 0o S li ¥ [y ! | ! i \|
H I ; Il I | I Il Lo |
SR
¥ A ! : Do h
A Bk TR R b i I % /| | |
© [ I | ! | I ‘ o | [ I
8 sty o Tr o
g No o (OSPLAY T R L, L & i — k g ‘I ND
§  oispLay Kﬂ"S T ‘H F R N | DISPLAY
e S AT A RO N1 SO U0 B e
@ — —_— _——— — —_——— ———— —_— . —— |- ————— . a e ———— - -—— —
! s D O S (NN SN SO S B bre et
(= = ! A ey e L
& Couner T T NI f \ I i K H Fer :_:
o3 | I | [ | | ;. \ !| | | | | I : : |
o o IR T Lo r : | :
5 [ I l' i : H o ! ' b N
f ; | It ! ts. ! I
vV g |l e ; ‘f i !I : | DTC exists. | I oTe ems‘ts TDlIJICEe;IS ! | |
| \: DTC exists 4| | ¥ “[ || TIME: 2 Iy TIME: 4 l\ | | ,.,[8
Lo TIMESO T i o AN ' |D7C exists. |
SELF- l OTG exists. |1 DTC exists. DTC exists. | DTC exists. |+ DTC exists. I { DTC exists. [ IME: 79 | Ing
b DIAGNOSTIC \mmg: 0 A TIME: 1 || TiME: 0 i TiME: 1 |1 TIME: 3 ITIME 4| : M}DTC
e o TR B e B e e I
Other ll_r ! I | ] ) | i i b .
5 screen 1N U M LT I S U S § SO I S S R I
<\—/’, DATAMO!\IIECIOHH h } 6|} : :u‘ ¥ | i | |: : o ‘;
AUTO TRIG) screen *6l ! Il \ : I |
‘ t \ | |
Other : !‘ | | ‘ Ir il ‘ ‘ 1 i L LI
' screen \ / \
AECS526

1

2

*3:

*4:

When the same malfunction is detected in two con- *5:
secutive trips, MIL will light up.

MIL will go off after vehicle is driven three times (pat- 5
tern C} without any malfunctions.

When a malfunction is detected for the first time, the 7
DTC and the freeze frame data will be stored in ECM.

The DTC and the freeze frame data will not be dis-

played any longer after vehicle is driven 80 times (pat- *8: The DTC and the freeze frame data will not be dis-

tern B} without the same malfunction.
(The DTC and the freeze frame data still remain in
ECM.)

EC-266

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 1o set DATA MONITOR (AUTO TRIG) screen was
missed against the NG detection.

played any longer after vehicle is driven 80 times (pat-
tern B) without 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 FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM”

{Driving pattern A) &l
MA
Engine .
coolant C (°F)
temperature B
70 {158)
LG

40 {104)
20 (68)

Engine
speed

rpm

MT

AEC574

(Driving pattern B) AT

Driving pattern B means vehicle operation is as follows:
All components and systems should be monitored at least once by the OBD system. =)
o 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. B4
{Driving pattern C)
Driving pattern C means vehicle operation is as follows: _
(1) Driving pattern A should be satisfied. BA
(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) [%] ST
Engine coolant temperature (T) condition:
e When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).
o When the freeze frame data shows higher than or equal to 70°C {(158°F), “T” should be higher than RS
or equal to 70°C (158°F).
Example: -
If the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more
than 70°C (158°F)
e 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.
¢ The MIL will go off when the C counter reaches 3. (*2 in “OBD SYSTEM OPERATION CHART") B
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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”

This driving pattern satisfies with A and B patterns.
Vehicle NG NG gStection This driving pattem This driving pattern
speed Detection Detecti satisfies with A but not salisfies with B but not A.
2 } i |
g i ||
g I ; |
o s X !
£ GnonE T )] .
S _’ [ U
v IGN oFF | I L
‘ | f
o /|l ]
fod B |
P \ i i
Lo i' I
MIL i l ; i ‘l ‘L
lights up. — 4—— 141,
I
Q ML ._] L L j !
= goes off max } M ; ! | Hl 1
Vg 0 || T o il 1 2 k 3 - : H i
Cor T T T
Lo S I Ll i l i i
Lo ho H I N ! ¥ y H ] |
: :I T fl oo H H I { :l |= I [
[ ! ' I | i
@ Bt ! ‘r |E P! L I || N Ly (! : |! H
E Lo \} S R ”' J} | I I :‘ ! . f
o DISPLAY IR N H ! ] B | IDISPLAY! |
S woospav| T3 L L T T 0 T T |
e
m :
PR Y AN S e . it ¥ S
2 A M W T
: Counter \ H o o '\r | r*——ﬂ————jﬁ__,,ﬂ,,,_h______T____ﬁ__
0 T
5 Lo I TR e L ! X ! L Y
v | X IR i R ) ) h H . X
i 0t i [ | DTC exists | DTC exists DTC exists. | H s
|yl DCexss il 0 TME: 2] HTivE: 4 | HrMes s ! [ '8
SELF- R ol 1o l I K 1 Uy % DTC exists. | |
DIAGNOSTIC |DTC exists. |, oTe exists. DTG eonsts HDTC exists.| | DTC exists. | | |DTC exists. TIME: 39| ;ND
A BESULTS  |TIME: 0 ITIME: 1}, |TIME | TIME: 1] (1 TIME: 3| I TIME: 41| ¢ —p1C
H screen -M:A-‘}_—— r""JI~ . ,**ﬁ{____ul—”“*, HL—H‘ A L~
S other [ Ly N [ Iy I I T o
@ i J\ Lo ]! \ | ' [l | I || H
Z screen - D I T ——— e ———
& DATA MONITOR ] TR T T ] I 3 1
(AUTO TRIG) screen el ! [l | K ¥ L [ ! |
A% -—= +- —4+——ht s T & EE & S U S | AR
=] 1!%&{_\‘[* uI_IL |”‘\ ||| I I i T\ I . T,_
Other. L i L i 1] Ll 1! L 1y I | E JI
screen \//N_
5 7
AECE27
*1: When the same malfunction is detected in two con- *5; Other screen except DATA MONITOR (AUTO TRIG)
secutive trips, MIL will light up. can not display the malfunction.
*2: MIL will go off after vehicle is driven three times (pat- *6: DATA MONITOR {(AUTO TRIG) can display the mal-
tern B) without any malfunctions. function at the moment it is detected.
*3: When a malfunction is detected for the first time, the *7: The malfunction can not be displayed because the tim-
DTC and the freeze frame data will be stored in ECM. ing to set DATA MONITOR (AUTO TRIG) screen was
*4; The DTC and the freeze frame data will not be dis- missed against the NG detection.
played after vehicle is driven 40 times (pattern A) with- *8: The DTC and the freeze frame data will not be dis-
out the same malfunction. played after vehicle is driven 40 times (pattern A} with-
(The DTC and the freeze frame data still remain in out the same malfunction.
ECM.) (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)

8l

(14
Engine .
coolant C (°F) _
temperature EM
(1) Engine coolant temperature should go over 70°C (158°F)
70 {158) N
LG
40 (104)
20 (68)
: {?) Engine coolant temperature shoutd change more than 20°C
H } - (68°F) after starting engine.
f 1 time -—=
IGN ON IGN OFF
' i
Soced : I' 3} Igniti itch should be ch d f "ONT to "OFF” FE
speed t V/—( } gnition switch shou e changed from o .
rprm : .
| I (4) Engine speed should go over 400 rpm. '@L
t
400 |— o — e — — ———
T T T
AECE74 ?\T
e The A counter will be cleared when the malfunction is detected regardiess of (1) - (4).
¢ 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. F&
(Driving pattern B)
Driving pattern B means vehicle operation is as foilows: R,

All components and systems should be monitored at least once by the OBD system.

e The B counter will be cleared when the malfunction is detected twice regardless of the driving pat-
tern (*1 in “OBD SYSTEM OPERATION CHART"). BR

¢ The B counter will be counted up when driving pattern B is satisfied without any malfunctions.

o The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART").
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.
2. Connect “CONSULT” to data link connector for CONSULT.
(Data link connector for CONSULT is located behind the

fuse box cover.)

g S S S AN
2 ; Data link cennector
for GONSULT

AECH78

3. Turn on ignition switch.

NISSAN 4. Touch “START".
CONSULT
UE950
m
START
| SUB MODE
SEF781Q
5. Touch "ENGINE”.
I SELECT_SYSTEM |
| ENGINE |
I |
| |
| |
SEF895K
[ 6. Perform each diagnostic test mode according to each ser-
[t__seiect bisa mobe [v]] vice procedure.
|W0RK SUPPORT | For further information, see the CONSULT Operation
| SELF-DIAG RESULTS | Manual.
| DATA MONITOR |
| ACTIVE TEST ]
| FUNCTION TEST ]

| FREEZE FRAME DATA

SEF572Q

[ seiectoncmobe (3]

ECM PART NUMBER

BEREE
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE

A

SELF- @
Hem WORK | o pata | acTive | FUNC- | FREEZE
SUP- TION | FRAME

porT | NOSTIC |MONITOR| TEST TesT | patas
RESULTS i

Camshaft position sensor X X

Mass air flow sensor Bl

Enging coolant temperature sensor

Front oxygen sensor*’ X s

wF

Rear heated oxygen sensor

Vehicle speed sensor

Throttle position sensor X

EGR temperature sensor

o
=1E

KX IX [ X {x|=|>x|>x|x

Intake air temperature sensor

INPUT Crankshaft position sensor (OBD}

LR I B e - S A A

Knock sensor

Ignition switch (start signal) X X

Closed throttle position {throttie position
sensor signal)

=
x
=i

Air conditioner switch

Park/Neutral position switch X

Power steering oll pressure switch

Electrical load signal

Heater fan switch

Battery voltage

ECCS COMPONENT PARTS

b ol B B B O e S
L
pE:

Injectors

X {tgni- EE
Power transistor (Ignition timing) X tion sig- =
nal)

TACV-AAC valve X X

>
>
=

Valve timing control soleneid valve X

Air conditioner relay

OuTPUT Fuel pump relay X

R X x|

Cooling fan X

EGR valve & EVAP canister purge con-
trol solenoid valve

Calculated load value X X [l

Torgue converter clutch solenoid valve X

Front heated oxygen sensor heater*® X =

X: Applicable

*1: Oxygen sensor (M/T models except for California)

Heated oxygen senser (M/T models for California and A/T models) [
*2: The items appear on CONSULT screen in FREEZE FRAME DATA mode only if a diagnostic trouble code {(DTC) is

detected. For details refer to EC-261
*3:. For A/T models and California M/T models
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Cont'd)

Diagnaostic test mode

Function

Work support

A technician can adjust some devices faster
and more accurately by following indications
on CONSULT.

Seff-diagnostic results

Seli-diagnostic results can be read and
erased quickly.

Data monitor

Input/Qutput data in the ECM can be read.

Active test

CONSULT drives some actuators apart from
the ECM'’s and also shifis some parameters in
a specified range.

ECM part numbers

ECM parnt numbers can be read.

Function test

Conducted by CONSULT instead of a techni-
cian to determine whether each system is
“OK” or “NG".

Freeze frame data

ECM stores the driving condition at the
moment a malfunction is detected, and stored
data can be read. For details, refer to “Freeze
Frame Data” (EC-280).

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

CHECK THE THROTTLE POSITION SENSOR SIGNAL.
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING
THE SENSOR BQDY UNDER THE FOLLOWING CONDI-
TIONS,

& |[GN SW “ON”

® ENG NOT RUNNING

® ACC PEDAL NOT PRESSED

When adjusting throttle position
sensor initial position

IGNITION TIMING ADJ

¢ |GNITION TIMING FEEDBACK CONTROL WILL BE
HELD BY TOUCHING “START". AFTER DGING SO,
ADJUST IGNITION TIMING WITH A TIMING LIGHT BY
TURNING THE CAMSHAFT POSITION SENSOR.

When adjusting initial ignition tim-
ing

1ACV-AAC VALVE ADJ

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

® ENGINE WARMED UP

& NO-LOAD

When adjusting idle speed

FUEL PRESSURE RELEASE

® FUEL PUMP WILL STOP BY TOUCHING “START”
DURING IDLING.
CRANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure
frem fuel line

EC-272
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SELF-DIAGNOSTIC MODE

CONSULT (Cont’d)

Regarding items detected in “SELF-DIAG RESULTS” mode, refer to “Diagnostic Trouble Code

(DTC) Chart” (Refer to EC-291.)
DATA MONITOR MODE

Monitored item ECM Main
[Unit] input | Description Remarks
. signals
signals
CMPS-RPM ® Indicales the engine speed computed ® Accuracy becomes poor if engine speed

(REF) [rpm]

O

from the REF signal (180° signal) of the
camshaft position sensor.

drops below the idle rpm.

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 (deter-
mined by the signal voltage of the engine
coolant temperature sensor) is displayed.

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

FR 02 SENSOR [V]

The signal voltage of the front oxygen
sensor” is displayed.

RR O2 SENSOR [V]

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

FR O2 MNTR
[RICH/LEAN]

O |00 O ©
o 00 O O O

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

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

After turning ON the ignition switch,
“RICH" is displayed until air-fuel mixture
ratio feedback control begins.

When the air-fuel ratio feedback is
clamped, the value just before the clamp-
ing is displayed continuously.

RR 02 MNTR
[RICH/LEAN]

Display of rear healed oxygen sensor
sighal:

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/hl or [mph]

The vehicle speed computed from the
vehicle speed sensot signal is displayed.

BATTERY VOLT [V]

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

OO0

The throttle position senseor signal volt-
age is displayed.

EGR TEMP SEN {V]

OO0 O

The signal voltage of the EGR tempera-
ture sensor is displayed.

NOTE:

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

matically.

*: Oxygen sensor (M/T models except for California)
Heated oxygen sensor (M/T for California and A/T models)

EC-273
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Description

Remarks

INT/A TEMP SE [°C]
or [°F]

® The intake air temperature determined by

the signal voltage of the intake air tem-
perature sensor is indicated.

START SIGNAL

® |ndicates [ON/OFF] condition from the

@ After starting the engine, [OFF] is dis-

[ON/OFF) O O starter signal. played regardless of the starter signal.
CLSD THL/P SW ® Indicates the closed throttle position
[ON/OFF] [ON/OFF] determined by the throttie
O O position sensor signal.
ON: Closed throttle position
OFF; Cther than closed throttle position
AIR COND SIG ® Indicates [ON/OFF] condition of the air
[ON/OFF] O O conditioner switch as determined by the
air conditioning signal.
P/N POSI SW ® |ndicates [ON/OFF] conditicn from the
[ON/OFF] O O park/neutral position switch signal.
PW/ST SIGNAL ® Indicates [ON/OFF] condition of the
[ON/OFF] power steering oil pressure switch deter-
O O mined by the power steering cil pressure
signal,
LOAD SIGNAL & Indicates [ON/OFF] condition from the
[ON/OFF] rear defogger signai and/or lighting
switch.
O O ON: Rear defogger is operating and/or
lighting switch* is on.
OFF: Rear defogger is not operating
and lighting switch is not on.
IGNITION SW ® |ndicates [ON/OFF] condition from the
[ON/OFF] O ignition switch.
HEATER FAN SE @ Indicates [ON/OFF] condition from the
[ON/OFF] O heater fan switch.

INJ PULSE [msec]

® |ndicates 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 cor-
rection.

IGN TIMING [BTDC]

® |ndicates the ignition timing computed by

ECM according to the input signals.

IACV-AAC/V [%]

® |ndicates the idle air control valve (AAC

valva} control value computed by ECM
according to the input signals.

A/F ALPHA [%]

O |00 O 0O

® |ndicates the mean value of the air-fuel

ratio feedback correction factor per cycle.

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

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

AIR COND RLY
[ON/OFF]

® [ndicates the air conditioner relay conirol

condition {determined by ECM according
to the input signal).

*. 1st position for USA models, 2nd position for Canada models

EC-274
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

Monitored item ECM Main
[Unit] input . Description Remarks
. signals
signals
COOQLING FAN ® |ndicates the control condition of the
[ON/OFF] cooling fans (determined by ECM
according io the input signal).
ON ... Operating
OFF ... Stopped
FUEL PUMP RLY ® Indicates the fuel pump relay control con-
[ON/OFF] dition determined by ECM according to
the input signals.
VALVE TIM SOL ® The control condition of the valve timing
[ON/OFF] solenoid valve {determined by ECM
according to the input signal) is indi-
cated.
ON ... VTC operating
OFF ... VTC not operating
EGRC SOL/V ® |ndicates the control condition of the
[ON/QFF] EGR valve & EVAP canister control sole-
noid valve (determined by ECM accord-
ing to the input signal).
ON ... EGR and EVAP canister purge
" operation cut-off
OFF ... EGR and EVAP canister purge
operation not cut-off
TCC SOLN [ON/OFF} ® The control condition of the torque can-
verter clutch solenoid valve (determined
by ECM according to the input signals} is
indicated.
ON ... Lock-up is canceled
OFF ... Lock-up is operational
02 SEN HEATER” ® |ndicates [ON/OFF] condition of front
[ON/OFF] heated oxygen sensor heater determined
by ECM according to the input signals.
CAL/LD VALUE [%] ® “Calculated load valug” 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 ® Indicates the mass air flow computed by
[gm/s] ECM according o the signal voltage of
the mass air flow senscr.
VOLTAGE ® Voltage measured by the voltage probe.
vl
PULSE ® FPulse width, frequency or duty cycle ® Only “#” is displayed if item is unable to

Imsec] ot [Hz] or [%]

measured by the pulse probe.

be measured.

® Figures with “#”s are temporary ones.
They are the same figures as an actual
piece of data which was just previously
measured.

*: For A/T models and California M/T models.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

ACTIVE TEST MODE

CONSULT (Cont'd)

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the original
trouble condition

Change the amount of fuel injec-
tion using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Fuel injecters
Front oxygen sensor”

IACV-AACIN
OPENING

Engine: After warming up, idle
the engine.

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

Engine speed changes according to
the opening percent.

Harness and connector
IACV-AAC valve

ENG COOLANT
TEMP

Engine: Return to the original
trouble condition

Change the engine coolant tem-
perature indication using CON-
SULT.

If trouble symptem disappears, see
CHECK ITEM.

Harness and connector

Engine coolant temperature sen-
sor

Fusl injectors

Engine: Return to the original
trouble condition

I trouble symptom disappears, see

IGNITION TIMING | ® Timing Iight.: S.e_t o . CHECK ITEM. ® Adjust initial ignition timing
® Retard the ignition timing using
CONSIULT.
® Engine: After warming up, idie ® Harness and connector
the engine. ® Compression
POWER ® A/C switch “OFF” Engine runs rough o dies ® |njectors
BALANCE & Shift lever “N” ’ ® Power transistor
® Cut off each injector signal one ® Spark plugs
at a time using CONSULT. @ Ignition coils
¢ Ignition switch: ON ® Harness and connector
COOLING FAN ® Turn the cooling fan “ON” and Cooling fan moves and stops. ® Gooling fan motor
“OFF” using CONSULT.
® |gnition switch: ON (Engine
stopped)
FUEL PUMP - Fuel pump relay makes the operat- | ® Harness and connector
RELAY @ Tumn the fuel pump relay "ON" 4 cound. ® Fuel pump relay
and “OFF” using CONSULT and
listen to operating sound.
EGRC ® [gnition switch: ON
SOLENOID ® Turn solpjnoid valve “ON" and Solenoid valve makes an cperating |® Harness and connector
VALVE “OFF” with the CONSULT and sound. ® Solenoid valve
listen to operating sound.
® |gnition switch: ON
VALVE TIMING ® Turn solenoid valve “ON” and Solenoid valve makes an operating | ® Harness and connector
SOL “OFF” using CONSULT and lis- | sound. ® Solenoid valve

ten to operating sound.

SELF-LEARNING
CONT

In this test, the coefficient of seif-fearning control mixture rafio returns to the original coefficient by touching

“CLEAR” on the screen.

*: Oxygen senscr (M/T models except for California)
Heated oxygen sensor {A/T models and M/T models for California)
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

FUNCTION TEST MODE

FUNCTION TEST

TEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® |gnition switch: ON
SELF-DIAG (Engine stoppad) L
RESULTS ® Displays the results of on- Objective system

board diagnostic systemn.

® ignition switch: ON
(Engine stopped)

® Harness and connector

o Throttle valve: opened OFF ® Throttle position sensor
@ Closed throttle position is ® Throttle position sensor
CLOSED THROTTLE tested when throttle is ) P
adjustment
POSI opened and closed fully. .
e ® Throttle linkage
(Closed throtile position is ) S
selected by throttle position Throttle valve: closed ON ® Verily operation in DATA
MONITOR mode.
5ensor.)
® Harness and connector
@ [gnition switch: ON : ® Throttle position sensor
i T iti
THROTTLE POSI (Engine stor??ed) . Range {Throttle valve fully More than hlrotﬂe position sensor
SEN OKT ® Throttle position sensor cir- | opened — Throttle valve fully 30V adjustment
cuit is tested when throttle | closed) ' ® Throttle linkage
is opened and closed fuily. ® Verify operation in DATA
MONITOR mode.
® ignition switch: ON " ® Harness and connector
(Engine stopped) Out of N/P positions OFF ® Neutral position switch or
PARK/NEUT PCSI - W N .
® inhibitor/Neutral position inhibitor switch
SW CKT . o : L .
switch circuit is tested when In N/P positions OoN ® Linkage or inhibitor swilch

shift iever is manipulated.

adjustment

FUEL PUMP
CIRCUIT

@& [gnition switch; ON
(Engine stopped)

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

There is pressure pulsation on the fuel

feed hose.

® Harness and connector
® Fuel pump

® Fuel pump relay

® Fuzl filter clogging

® Fuel level

EGRC SOL/V
CIRCUIT

® [gnition switch: ON
{Engine stopped)

® EGR valve & EVAP canister
purge control solenoid valve
circuit is tested by checking
sclenoid valve operating
noise.

The solenoid valve makes an operating

sound every 3 seconds.

® Harness and connector
® EGR valve & EVAP canister
purge control solenoid valve

VALVE TIMING S/V
CKT

® |gnition switch: ON (Engine
stopped)

® Valve timing S/V circuit is
tested by checking sofenoid
valve operating sound

The solenocid valve makes an operating

sound periodically.

® Harness and connector
® Valve timing solencid valve

COOLING FAN
CIRCUIT

@ Ignition swilch: ON
(Engine stopped)

® Cooling fan circuit is tested
when cocling fan is rotated.

The cooling fan retates and stops every 3

seconds.

® Harness and connector
® Cooling fan motor
® Cocling fan relay

EC-277
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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 voltage
and engine ccolant tem-
perature are disptayed. Dur-
ing cranking, average bhat-
tery voltage, mass air flow
sensor output voltage and
cranking speed are dis-
played.

Start signal: OFF — ON

® Hamess and connector
@ |gnition switch

PW/ST SIGNAL
CIRCUIT

® [gnition switch: ON
{Engine running)

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

L.ocked position ON

Neutral position OFF

® Harness and connector

® Power steering oil pressure
switch

® Power steering pump

VEHICLE SPEED
SEN CKT

@® \/ahicle 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 connactor
& Vehicle speed sensor
® Electric speedometer

IGN TIMING ADJ

® After warming up, idle the
engine.

® [gnition timing adjustment is
checked by reading ignition
fiming 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
maoving camshaft position
sensor or distributor)

® Camshaft position sensor
drive mechanism

MIXTURE RATIO
TEST

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

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

@ INJECTION SYS (injector,
fuel pressure regulator, har-
ness 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”
operation

® Fuel pressure high or low

® Mass air flow sensor

*: Oxygen sensor (M/T medels except for California)
Heated oxygen sensor {M/T models for California and A/T models)

EC-278
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

POWER BALANCE

® After warming up, idle the
engine.

® |njector operation of each
cylinder is stopped one after
another, and resultant
change in engine rotation is
examined to evaluate com-
bustion of each cylindet.
(This is only displayed for
models where a sequential
multiport fuel injection sys-
tem is used.)

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

® Injector circuit (Injector, har-
ness or connector)

® |gnition circuit (Spark plug,
power transistor, ignition
coil, harness or connector)

® Compression

® Valve timing

IACV-AAC/V
SYSTEM

@ After warming up, idle the
engine.

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

Difference in engine speed is greater than
150 rpm between when valve opening is at
80% and at 20%.

® Harness and connector

® |ACV-AAC valve

® Air passage restriction
between air infet and IACV-
AAC valve

® |AS {Idle adjusting screw)
adjustment

EC-279
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

FREEZE FRAME DATA

Freeze frame data
item

Description

DIAG TROUBLE
CODE
[PXXXX]

® ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to “Alpha-

betical & P Ne. Index for DTC” (EC-459).]

FUEL SYS DATA

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

One mode in the following is displayed.

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

“MODE 3" Open lcop 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 foop

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 rim indicates dynamic or instantaneous feedback compensation to the base fust

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
[rpm]

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.

*: Oxygen sensor (M/T models except for California)
Heated oxygen sensor (M/T madels for California and A/T models)

EC-280
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
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):

e 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 ]z

detected by ECM.

DATA MONITOR can be performed continucusly until a malfunction is detected. However, DATA

MONITOR cannot continue any longer after the malfunction detection. [EN]
2. “MANU TRIG” (Manual trigger):

e DTC and malfunction item will not be displayed automatically on CONSULT screen even though
a malfunction is detected by ECM. LG
DATA MONITOR can be performed continuously even though a malfunction is detected.

Use these triggers as follows:
1. “AUTO TRIG”

e 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 malfuncticn at the moment
it is detected. FE

e While narrowing down the possible causes, CONSULT should be set in “DATA MONITCR (AUTO
TRIG)” mode, especially in case the incident is intermittent. N
Inspect the circuit by gently shaking (or twisting) suspicious connectors, components and harness oL
in the “DTC CONFIRMATION PROCEDURE”. The moment a malfunction is found the DTC will
be displayed. (Refer to Gi section, “Incident Simulation Tests” in “HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT".) 1T

2. “MANU TRIG”
¢ |[f the malfunction is displayed as soon as “DATAMONITOR” is selected, reset CONSULT to “MANU

TRIG". By selecting “MANU TRIG” you can monitor and store the data. The data can be utilized AT
for further diagnosis, such as a comparison with the value for the normal operating condition.
&

|Th_7| SELECT MCNITCR ITEM | | Ii_f]] SET RECCORDING COND J [M SET RECORDING COND I

ECM INPUT SIGNALS PUCRCTNE vanu TRIG | | AuTo TRic | IERTANTR TS o
B
MAIN_SIGNALS LONG TIME HI SPEED LONG TIME

SELECTION FROM MENU

l |

l |

[ | L
I .

I |

1)
&

sETTNG || START

T T BT
“SETTING” “AUTC TRIG" “MANU TRIG" [l
A malfunction can be A malfunction can not be
displayad on “DATA displayed on “DATA
MONITOR" screen MONITOR” screen EL
automatically if detected. autornatically even if
detected.
(B
SEF529Q
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (G5T): Sample

SEF138P

#

<,
rary

S
I
Data link connector S
for GST AN

AECE79

VTX GENERIC OBD I
PROGRAM CARD
RELEASE B: 11/04/94

Press [ENTER]

Sample screen*

SEF321Q

OBD I FUNCTIONS

Q: HEADINEES TESTS
1: CURRENT DATA

: FREEZE DATA

: TROUBLE CODES

: CLEAR CODES

: 02 TEST RESULTS

. EXPAND DIAG PROT
» UNIT CONVERSION

WoOMEWN

Sampie screen*

SEF303GA

Generic Scan Tool (GST)

DESCRIPTION

Generic Scan Tool (OBDII scan tool)} complying with SAE J1978
has five different functions explained on the next page.
1ISO9141 is used as the protocol.

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

GST INSPECTION PROCEDURE

1. Turn 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-282
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Generic Scan Tool (GST) (Cont’d)

FUNCTION
Diagnostic test mode Function
S
MODE 1 (Current data) ThIS mode gains accses's tq current emission-related data values, .includmg analog
inputs and outputs, digital inputs and outputs, and system status information.
This mode gains access to emission-related data value which were stored by ECM
MODE 2 F t [l &,
© (Freeze data) during the freeze frame. Refer to “Freeze Frame Data” (EC-280). '
This mode gains access to emission-related powertrain trouble codes which were
M T =
ODE 3 (Trouble codes) stored by ECM. &
This mode can clear all emission-related diagnostic information. This includes:
@ Clear number of diagnostic trouble codes (MODE 1) -
® Clear diagnostic trouble codes (MODE 3) LG
MODE 4 {Clear codes) ® Clear trouble code for freeze frame data (MODE 1)
® Clear freeze frame data (MODE 2)
® Clear heated oxygen sensor® test data (MODE 5)
® Resel status of system monitoring test (MODE 1}
Thi i - * monitori
MODE 5 (02 test results) is mode gains access fo the on-board heated oxygen sensor* monitoring test =B
results.
*: Oxygen sensor (M/T models except for California}
Heated oxygen sensor (M/T models for California and A/T models) GL
T
i
Fa&
Fiih
3R
ST
RS
BT
HA
EL
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TROUBLE DIAGNOSIS — Introduction

Sensors

S
4.

Actuators

'S

MEF036D

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 stahle. 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 probiems
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 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 next page should be used.
Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electroni-
cally controlled engine vehicle.

EC-284
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet

KEY POINTS There are many operating conditions that lead to the malfunc-
_ tion of engine components. A good grasp of such conditions can
WHAT ... Vehicle & engine model make troubleshooting faster and more accurate.
WHEN ... Date, Frequencies In general, each customer feels differently about a problem. It
:IVS‘E’RE ----- goad tc,ond‘t'o";t_ is important to fully understand the symptoms or conditions for
""" vriastie Raghwandan a customer complaint.
' Utilize a diagnostic worksheet like the one shown below in order
Symptoms . . : .
1o organize all the information for troubleshooting.
SEF907L)
WORKSHEET SAMPLE
Customer name  MR/MS Maodel & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
J Impossible to start 7 No combustion 1 Partial combustion
. O Partial combustion affected by throttle position
D Startability O Partial combustion NOT affected by throttle position
0] Possible but hard to start O Others | ]
0O (di 00 No fast idie T Unstable I High idle 0 Low idle
nY O Others [ ]
Symptems
. Stumble J Surge [ Knock [J Lack of power
O Driveabiiity [ Intake backfire O Exhaust backfire
0 Others [ ]
O At the time of start O While idling
O Engine stall I While accelerating 5 While decelerating
O Just after stopping 01 While loading

Incident occurrence

O Just after delivery
1 In the morning

U Racently

1 At night 1 In the daytime

Frequency T All the time O Under certain conditions 0O Sometimes
Weather conditions L1 Not arffected
Weather O Fine [0 Raining O Snowing [ Gthers | ]
Temperature O Het 0 Warm 0 Cool O Cold O Humid °F
] Cold [J During warm-up [] After warm-up
Engine conditions Engine speed I . i . | . [ ; |
0 2,000 4,000 6,000 8,000 rpm
Road conditions O In town O In suburbs O Highway _ Off road (up/down)
O Not affected
Cl At starting 1 While idling 0] At racing
O While accelerating O While cruising
Driving conditions U White decelerating O While turning (RH/LH)
Vehicle speed S SR R SN TR SR S S R T
10 20 30 40 50 60 MPH

Malfunction indicator lamp

O Turned on L1 Not turmed on

EC-285

[y

‘_.
'l

L.

WT

513



TROUBLE DIAGNOSIS — Work Flow

Work Flow

CHECK IN

d

Listen to customer complaints. {Get symptoms.)

¥

Check, print out or write down, and erase Diagnostic Trouble Code (DTC) and
Freeze Frame Data (Pre-check).

Symptoms
collected.

No symptoms, except MIL
lights up, or Malfunction
Code exists at STEP Il

h

Verify the symptom by driving in the condition the cus-
tomer described.

Normal Code
(at STEP 1)

Malfunction Code
{at STEP It)

4 A

.......................................... 1

STEP NI

Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE”.

hJ

NG

Choose the appropriate action.

Malfunction Code (at STEP il or {V) Normat Code {at both STEP Il and 1V}

¥

BASIC INSPECTION

SYMPTOM BASIS {(at STEP | or 1l

A 4
Perform inspections
according to Symptom
Matrix Chart.

v v

TROUBLE DIAGNOSIS FOR DTG PXXXX.

A4

REPAIR/REPLACE

STEP VI

v
FINAL CHECK
Confirm that the incident is completely fixed by performing BASIC INSPECTION and
DTC CONFIRMATION PROCEDURE {or OVERALL FUNCTION CHECK}.

STEP VI

OK

A4

CHECK OUT

*1: If the incident cannot be duplicated, refer to Gl section (“Incident Simulation Tests”, “"HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT™).
*2: If the on-board diagnostic system cannot be performed, check main power supply and ground circuit. Refer to
“TROUBLE DIAGNOSIS FOR POWER SUPPLY”, EC-315.

EC-286
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TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP DESCRIPTION
STEP | Get detailed information about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORKSHEET” as shown on the next page.
Before confirming the concern, check and write down (print out using CONSULT or Generic Scan Tool} the Diag-
nostic Trouble Code (DTC) and the freeze frame data, then erase the code and the data. Refer to EC-260. The
STEFR 11 DTC and the freeze frame data can be used when duplicating the incident at STEP Il & {V.
Study the relationship between the cause, specified by DTC, and the symptom described by the customer. {The
“Symptom Matrix Chart” will be useful. Refer to EC-301.)
Try to confirm the symptom and under what conditions the incident occurs.
The “DIAGNQSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Connect CONSULT
STEP Nl to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis 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.
Try to detect the Diagnostic Trouble Code {DTC) by driving in {or performing) the “DTC CONFIRMATION PROCE-
DURE”, Check and read the DTC and freeze frame data by using CONSULT or Generic Scan Tool.
During the DTC wverification, be sure to connect CONSULT to the vehicle in DATA MONITOR {AUTO TRIG} mode
STEP IV and check real time diagnosis results.
If the incident cannot be verified, pedorm INCIDENT SIMULATION TESTS. Refer to Gl section.
In case the “DTC CONFIRMATION PROCEDWURE” is not avaiiable, perform the “OVERALL FUNCTION CHECK”
instead. The DTC cannot be displayed by this check, however, this simplified “check” is an effective altaernative.
The “NG” result of the “OVERALL FUNCTION CHECK" is the same as the DTC detection.
Take the appropriate action based on the results of STEP | through IV.
STEP V 1t the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC PXXXX.
It the normal code is indicated, proceed to the BASIC INSPECTION. Refer to EC-288. Then perform inspections
according to the Symptom Matrix Chart. Refer to EC-301.
Identify where to begin diagnosis based on the relationship study between symptom and possible causes. Inspect
the system for mechanical binding, loose connectors or wiring damage using (tracing) “Harness Layouts”™.
Gently shake the related connactors, components or wiring harness with CONSULT set in “DATA MONITOR
{AUTO TRIG)” mode.
STEP VI Check the voltage of the related ECM terminals or manitor the output data from the related sensors with CON-
SULT. Refer to EC-304.
The “DIAGNOSTIC PROCEDURE” in EC section contains a description based on open circuit inspection. A short
circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. For details, refer to Gl
section (“Circuit Inspection”, “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT"}.
Repair or replace the malfunction parts.
Once you have repaired the circuit or replaced a component, you need to run the engine in the same conditions
and circumstances which resulted in the customer's initial complaint.
Perfarm the “DTC CONFIRMATION PROCEDURE" and confirm the normal code {Diagnostic trouble code No.
STEP VI 0505 or P0OO00O) is detected. If the incident is still detected in the final check, perform STEP VI by using a different

method frem the previous one.
Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) DTC in ECM. Refer
to EC-260. ’

EC-287
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TROUBLE DIAGNOSIS — Basic Inspection

SEF1421

Data link connector

for GONSULT
v N s AEC6E78

B IGN TIMING ADJ W [ ]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT 8Y TURNING
THE CAMSHAFT POSITION
SENSCR.

START B

SEF555N

=

Throttle position sensor
harness connector
f

SEF284G

Basic Inspection
Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;

e Headiamp switch is OFF,

e Air conditioner switch is OFF,
e Rear defogger switch is OFF,

e Steering wheel is in the straight-ahead position, etc.

BEFORE STARTING

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

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

® Harness connectors for improper con-
nections

® Vacuum hoses far splits, kinks, ar
improper connections

& Wiring for improper connections,
pinches, or cuts

B
) A

CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT” to the data link con-
nector for CONSULT and select
“ENGINE" from the menu. Refer to

EC-270.
h 4
DOES ENGINE START? No | Goto .
Yes
h 4
NG

CHECK IGNITION TIMING.

Adjust ignition timing by

Y

Select “IGN TIMING ADJ” in
“WORK SUPPORT” mode.
3. Touch "START".
4. Check ignition timing at idle
using timing light.
Ignitien timing:
8°x2° BTDC
. Warm up engine sufficiently.
. Stop engine and disconnect
throttle position sensor harness
connector.
3. Start engine.
4. Check ignition timing at idle
using timing light.
Ignition timing:
8°+2° BTDC

M)

. Warm up engine sufficiently.

E

(Go to next page.)

EC-288

turning camshaft position
Sensor.

516



TROUBLE DIAGNOSIS — Basic Inspection
' Basic Insp%:tion (Cont’d)

D) B IGN TIMING ADJ B [ ] l
IGNITICN TIMING FEEDBACK ,E NG -
CONTROL WILL BE HELD BY CHECK IDLE ADJ. SCREW INITIAL SET »| Adjust engine speed by @&l
TOUCHING START. RPM. s 5 turning idle adjusting
SO, ADJUST =Y 1. Select “IGN TIMING ADJ” in screw.
AFTER DOING “WORK SUPPORT"” mode.
IGNITION TIMING WITH A L % it 2
2. When touching “START”, does [
TIMING LIGHT BY TURNING engine speed fall to the follow-
THE CAMSHAFT POSITION ing speed?
SENSOR. M/T 62550 rpm
AT 725450 rpm (in “N” posi- Eik]
B START } tion)
SEFs4sN Does engine run at the following
T E
* 625150 rpm
B THATL POS sEN ADJ B A/T: 72550 rpm (in “N”
position)
*kk ADJ MONITOR % %%
OK
THRTL POS SEN 0.52v r NG
CHECK THROTTLE POSITION SENSOR »i Adjust output voltage 1o e
======== MONITOR ====z=== IDLE POSITION. S SEN 0.51 = 0.1V by rotating rs
1. Perform “THRTL PO throttle position sensor
CMPS.HPM (HEF) Orpm @ ADJ:! irl “WOHK SUPPORTM body.
CLSD THU/P ON mode. .
2. Check that output voltage of oL
throttle position sensor is
approx. 0.35 to 0.65V (Throttle
SEF67 valve fully closes.) and “CLSD -
THL/P SW” stays “ON”. BT
E| o OR
= oy ‘ﬁ" Measure output voltage of throtlle
B A=/ position sensor using voltmeter, P
and check that it is approx. 0.35 to Al
\ @ 0.65V. (Throttle valve fully closed.}
Z
oK v B,
RESET IDLE POSITION
) . - MEMORY.
Air duct C, T e 1. Warm up engine suffi- o
b N ciently. Rilty
Throttle position sensor = 2. Turn ignition switch
harness connector “ .- .
. 7N SIS AECTG7 quFeior?cri-lsd. wait at least

3. Disconnect throttle posi- EE]
tion sensor harness
connector.

4. Start engine and wait at ~
least 5 seconds in “N” ST
position.

5. Reconnect throttle posi-
tion sensor hamess
connector while running BS
engine.

- BT
v 2

(Go to next page.)
EL

1B
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)

!

CHECK IDLE SPEED NG.; Adjust idle speed. Refer
Read the engine idle speed in EC-253.
“DATA MONITOR” mode with
CONSULT.
M/T models except for Canada:
675+50 rpm
M/T models for Canada:
75050 rpm
A/T models:
800+50 rpm {in “N” position)
CR
Check idle speed.
M/T models except for Canada:
675150 rpm
M/T models for Canada:
75050 rpm
A/T models:

800+50 rpm (in “N” position)

} OK

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

Erase the stored memaory in ECM.

Refer to "ON-BOARD DIAGNOSTIC SYS-
TEM DESCRIPTION”, EC-260.

¢0K
INSPECTION END
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

Diagnostic Trouble Code (DTC) Chart

s
&l
Diagnostic Detected items
trouble code
No. (Screen terms for CONSULT, Malfunction is detected when ... [ 8,
CONSULT “SELF-DIAG RESULTS”
gsT | Mt mode)
{P0000) 0505 | No failure ® N malfunction related to OBD system is detected by either ECM or AT M
{NO SELF DiAGNOSTIC control unit.
FAILURE INDICATED...} e
P0O10C 0102 |Mass air flow sensor circuit | ® An excessively high or low voltage is sent to ECM.
(MASS AIR FLOW SEN) ® Voltage sent to ECM is not practical when compared with the camshaft posi-
tion sensor signal and throttle position sensor signal.
PO110 0401 |Intake air temperature sensor | ® An excessively low or high voltage from the sensor is sent to ECM.
circuit ® Voltage sent to ECM is not practical when compared with the engine coolant
(INT AIR TEMP SEN}) temperature sensor signal. EE
PO115 0103 |Engine coolant temperature | ® An excessively high or fow voltage from the sensor is sent to ECM.,
sensor circuit
(COOLANT TEMP SEN) oL
PO120 0403 | Throttle position sensor cir- ® An excessively low or high voltage from the sensor is sent to ECM. ¥
cuit ® Voltage sent to ECM is not practical when compared with the mass air flow
(THROTTLE POSI SEN} sensor and camshaft position sensor signals.
i
PO125 0908 | Engine coolant temperature | ® Voltage sent to ECM from the sensor is not practical, even when some time T
sensor function has passed after starting the engine.
(*COOLANT TEMP SEN) ® Engine coolant temperature is insufficient for closed loop fuel control.
@T
PO130 0303 | Front oxygen sensor*3 circuit | ® An excessively high voltage from the sensor is sent to ECM.
(FRONT O2 SENSOR) ® The voltage from the sensor is constantly approx. 0.3V.
® The maximum and minimum voltages from the sensor do not reach the B
specifiad voltages. i
® The sensor does not respond between rich and lean within the specified
time.
P0O130 0307 | Closed loop control ® The closed loop control funclion does not operate even when vehicle is driv- B

{CLOSED LOOP}

ing in the specified condition.

Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE"

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

RUNNING: Running engine is requirad for the ECM to detect a malfunction (if one exists). 5T
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.

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK"” RS
IGN: ON : Turning the ignition switch ON is required for checking the function of the sensor, switch, sclencid 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. BT
DRIVING : Driving the vehicle in the specified pattern is required. e

*3: Oxygen sensor (M/T models except for California), Heated axygen sensor (M/T models for California and A/T models)
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable

—: Not applicable

Check Items
(Possible Cause)

“DTC *1
CONFIRMA-
TION PROCE-
PURE” Quick
Ref.

*2
“OVERALL
FUNCTION
CHECK” Quick
Ref.

Fail Safe
System

MIL

Ilumination

Reference
Page

® No failure

® Harness or connectors
(The sensor circuit is open or shorted.)
® Mass air flow sensor

RUNNING

RUNNING

2 trip

EC-318

® Hamass ar connectors
{The sensor circuit is open or shorted.)
® Intake air temperature senscr

IGN: ON

2 trip

EC-323

® Harness or connectors
(The sensor circuit is open or shorted.)
® Engine coclant temperature sensor

IGN: ON

2 trip

EC-328

® Harness or connectors
{The sensor circuit is open or shorted.}
@ Throttle position sensor

LIFTING

IGN: ON

2 trip

EC-332

® Harness of connectors

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

RUNNING

2 trip

EC-337

® Harness or connectors
{The sensor circuit is open or shorted.)
® Frant oxygen sensor'3 '
® Fuel pressure
® |njectors
® |ntake air leaks

RUNNING

2 trip

EC-342

@ The front oxygen sensor*3 circuit is open or shorted.

® Front oxygen sensor 3
® Front heated oxygen sensor heater {M/T models for
California and A/T models)

RUNNING

1 trip

EC-347

*1: This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNQOSIS FOR DTC PXXXX.

*2: ® The "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.
® This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.

EC-292
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

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

Diagnostic Detected items
trouble code
Screen terms | N
No. CO(NSULT, “SELF-BrIAG Malfunction is detected when ...
CONSULT MIL RESULTS” mode}
GST

PO135 0901 | Front heated oxygen sen- | ® The current amperage in the heater circuit is out of the normal range. {An
sor heater circuit improper voltage diop signal is sent to ECM through the heater.)
(FR Q2 SEN HEATER)

P0136 0707 | Rear heated oxygen sen- | ® An excessively high voltage from the sensor is sent to ECM.
sor circuit oI Do SR & i e pive o L
(REAR 02 SENSOR) reaecsepgm ied maximum and minimum voltages from the sensor are no

@ |t takes more than the specified time for the sensor to respond between rich
and lean. '

PO170 0706 | Fuel injection system func- | ® Fuel injection system does not cperate properly.
tion ® The amount of mixture ratio compensation is excessive.
{FUEL INJ SYSTEM} (The mixture ratio is too lean or tog rich.)

PO300 0701 | Multiple cylinders’ misfire | (Three way catalyst damage) {Exhaust quality deteriora-
{MULTI CYL MISFIRE) The misfire cecurs, which will damage three way tion)

PO301 0608 | No. 1 cylinder's misfire catalyst by overheating. Th”e m{sélre occutrﬁ, which
(CYL 1 MISFIRE) will not damage three way

catalyst but will affect

P0302 0607 | No. 2 cylinder's misfire emission deterioration.
(CYL 2 MISFIRE)

P0O303 0606 {No. 3 cylinder's misfire
(CYL 3 MISFIRE})

P0O304 0605 | No. 4 cylinder's misfire

(CYL 4 MISFIRE)

Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE”
IGN: ON : Tuming the ignition switch ON is required for the ECM 1to detect a malfunction {if cne exists).
RUNNING: Running engine is required for the ECM to detect a maifunction (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.

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK”

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, solencid and circuit.

LIFTING

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

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

EC-293
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable
—: Not applicable

Check ltems
{Possible Cause)

“DTC |
CONFIRMA-
TION PRQCE-
DURE"” Quick
Ref.

2
“OVERALL
FUNCTION
CHECK" Quick
Ref.

Fail
Safe
System

MiL
Illumination

Reference
Pzge

® Harness and connectors
(The heater circuit is open or shorted.)
® Front heated oxygen sensor heater

RUNNING

2 trip

EC-348

® Harness or connectors
{The sensor circuit is open or shorted.)
® Rear heated oxygen sensor
® Fuel pressure
® |njectors
® [ntake air leaks

RUNNING
(DRIVING}

2 trip

EC-351

@ |ntake air leaks

® Front oxygen sensor
® |njectors

® Exhaust gas leaks

® Incorrect fuel pressure
® Mass air flow sensor
® Lack of fuel

RUNNING

2 trip

EC-356

® [mproper spark plug

® |gnition secondary circuit is open or shorted
® |nsufficient compression

® Incorrect fuel pressure

® EGR valve

® |njector circuit is open or shorted

® |njectors

® |ntake air leaks

® Lack of fuel

® Magnetized flywheel (drive plate)

DRIVING

{Three way
catalyst
damage)

1 trip
(Exhaust
quality
deteriora-
tion)

2 trip

EC-361

*1: This is Quick Reference of “DTC CONFIRMATION PROCEDURE".

Details are described in each TROUBLE DIAGNQOSIS FOR DTC PXXXX.
*2: @ The “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” rasult 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.

® This is Quick Reference of “OVERALL FUNCTION CHECK”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.

*3: Oxygen sensor (M/T models except for California), Heated oxygen sensor {M/T models for California and A/T models)

EC-294
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

ENGINE RELATED ITEMS

Diagnostic
trouble code Detected items
No. Malfuniction i
(Screen terms for CONSULT, altunction is detected when
CONSULT! o | “SELF-DIAG RESULTS" made)
GST
P0325 0304 [ Knock sensor circuit ® An excessively low or high voltage from the sensor is sent to ECM. £
(*4) {KNOCK SENSOR)
P0O335 0802 [ Crankshaft position sensor ® The proper pulse signal from the sensor is not sent to ECM while the
(OBD) circuit engine is running at the specified rpm.
{CRANK POS SEN (OBDY]
P0340 0101 [ Camshaft position sensor circuit | ® Either 1° or 180° signal is not sent to ECM for the first few seconds dur-
{CAMSHAFT POSI SEN) ing engine cranking.
® Either 1° or 180° signal is not sent to ECM ofien enough while the =5
anging speed is higher than the specified rpm.
® The relation between 1° and 180° signals is not in the normal range dur-
ing the specified rpm, =L
P0400 0302 |EGR function ® The EGR flow is excessively iow or high during the specified driving
(EGR SYSTEM) condition. B
[T
® The exhaust gas recirculation (EGR) flow is excessively under during &
the specified conditions.
FA
PO402 0306 |EGRC-BPT valve function ® EGRC-BPT valve does not operate properly. )
(EGRC-BPT VALVE) B
PQ420 0702 | Three way catalyst function ® Three way catalyst does not operate properly.
(TW CATALYST SYSTEM) ® Three way catalyst does not have enough oxygen storage capacity. 38
ST
PO500 0104 [ Vehicie speed sensor circuit ® The almost O km/h {0 MPH) signal from the sensor is sent to ECM even
{(VEHICLE SPEED SEN) when vehicle is driving.
P0505 0205 |ldle speed control function ® The |ACV-AAC valve does not operate properly.
(IACV-AAG VALVE) | et ssss st ssbss st e st
® The IACV-AAC valve does not cperate properly. 3T
P0O605 0301 |ECM ® ECM calculation function is malfunctioning.
Nl A

Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE”

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 exisis). EL
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.

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK” 15

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.

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

EC-295 523



TROUBLE DIAGNOSIS — General Description

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

X: Applicable
—: Not applicable

Check ltems
(Possible Cause)

“DTC "1
CONFIRMA-
TION PROCE-
DURE” Quick
Ref.

*2
“OVERALL
FUNCTION
CHECK"” Quick
Ref.

Faif
Safe
Sysitem

MIL
|lFumination

Reference
Page

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

RUNNING

EC-385

® Hamness or connectors
(The sensor circuit is open.)
@ Crankshaft position sensor (OBD)

RUNNING

2 trip

EC-368

® Harness or connectors
{The sensor circuit is open or shorted.)
® Camshaft position sensor
® Starier motor
® Starting system circuit (EL section)
® Dead (Weak) battery

RUNNING

2 trip

EC-372

® EGR valve stuck closed

® Passage blocked

® EGR and EVAP canister purge control solenoid valve

® Tube leaking for EGR valve

® EGRC-BPT valve leaking

® EGR temperature sensor

® EGR valve & EVAP canister purge control solencid
valve

® EGR valve leaking or stuck open

® EGR temperature sensor

RUNNING

2 trip

EC-377

® EGRC-BPT valve
® Rubber tube (blocked or misconnected)

RUNNING

2 trip

EC-386

® Three way catalyst
® Exhaust tube

® Intake air leaks

® Injectors

® Injector leaks

RUNNING

1 trip

EC-388

® Harness or connectors
(The sensor circuit is open or shorted.)
® Vehicle speed sensor

DRIVING

LIFTING

2 trip

EC-391

® Harness or connectors
(The valve circuit is open or shorted.)
® |[ACV-AAC valve

RUNNING

2 trip

EC-395

® ECM
(ECCS control module)

RUNNING

2 trip

EC-399

*1: This is Quick Reference of “DTC CONFIRMATION PROCEDURE”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.
*2: The “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 c¢an
be considered to mean the same as a DTC detection.
® During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.
# This is Quick Reference of “OVERALL FUNCTION CHECK”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.

EC-296
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

ENGINE RELATED ITEMS

Ag]
Diagnostic
troubl\lle code Detected items
0. —_ ' e
SONSULT (Screen terms for CONSULT, Malfunction is detected when ... Fil&
GST MIL “SELF-DIAG RESULTS” mode)
PO705 1003 | Park/Neutral position switch circuit | ® The signal of the park/neutral position switch is not changed in the ]
(PARK/NEUT PGSI SW) process of engine starting and driving.
P1110 0805 | VTC function ® An improper voltage signal is sent to ECM through the sclencid vaive.
{(VTC SOLENOID VALVE)
® The basic injection pulse width does net change when VTC solenoid
valve is activated to ON under the specified conditions.
FE
P1320 0201 | lgnition signal circuit #® The ignition signal in the primary circuit is not sent to ECM during =
(IGN SIGNAL-PRIMARY) engine cranking or running.
T
P1336 0805 | Crankshaft position sensor (OBD) | ® Chipping of a flywheel or drive piate gear tooth {cog) is detected by o
[CRANK P/S (OBD)-COG] ECM. AT
P1400 1005 [EGR valve and EVAP canister ® An improper voliage signal is sent to the ECM through the solenoid =iy
purge control solenoid valve circuit valve.
(EGRC SOLENOID/Y)
P1401 0305 | EGR temperature sensor circuit ® An excessively low or high voltage from the sensor is sent to ECM, iy
(EGR TEMP SENSOR) even when engine coolant temperature is low or high.
P1550 0904 | T/C clutch sclencid valve ® An excessively low voltage from the solenoid is sent to ECM. EiE
{TOR CONV CLUTCH 8V) ® A/T torque converter slips when in lock-up condition.
P1900 0208 | Cooling fan circuit ® Cooling fan does not cperate properly. ST
(*5) (OVER HEAT) {Overheat) '
@ Couling system does nol operate properly.
{Overheat) ]
® Engine coolant was not added to the system using the proper filling
method.
T
Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE” - A&

IGN: ON : Tuming 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. EL
DRIVING : Driving the vehicle in the specified pattern is required for the ECM.

Abbreviations for Quick Reference of "OVERALL FUNCTION CHECK"” o
IGN: ON : Turning the ignition switch ON is required for checking the function of the sensor, switch, solencid and circuit. [T
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.

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)

X: Applicable
—: Not applicable

Check Htems
{Possible Cause)

“DTC |
CONFIRMA-
TION PROCE-
DURE" Quick
Ref.

2
“OVERALL
FUNCTION
CHECK” Quick
Ref.

Fail
Safe
System

MIL
[llumination

Reference
Page

® Harness or connectors

(The switch circuit is open or shorted.)
® Neutral position switch
® |nhibitor switch

IGN: ON

2 trip

EC-401

® Harness or connectors
{The VTC solenoid valve circuit is open or sharted.)
® VVTC solencid valve -

IGN: ON

® Harness or connectors
{The VTC sclenoid valve circuit is open.)
*VTC
® Engine oil
(The oil is deteriorated.)
@ Intake air system
® VVTC solenoid valve

RUNNING

2 trip

EC-404

® Hamess or connectors
(The ignition primary circuit is open or shorted.)
® Power transistor unit
® Resistor
® Camshaft position sensor
® Camshaft position sensor circuit

RUNNING

2 trip

EC-411

® Harness or connectors

® Crankshaft position sensor (OBD)
® Flywheel (Drive plate)

® Dead (Weak) batiery

RUNNING

2 trip

EC-416

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

® EGR valve and EVAP canister purge contral solenoid
valve

IGN: ON
(RUNNING)

2 trip

EC-420

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

RUNNING

2 trip

EC-424

® Harness or connectors

(The valve circuit is open or shorted.)
® T/C clutch solenoid valve
® A/T hydraulic control system

DRIVING

2 trip

EC-428

® Hamess or connectors.
(The cooling fan circuit is open or shorted.)
® Cooling fan
® Radiatar hose
® Radiator
® Radiator cap
® Water pump
® Thermostat
For more information, refer to “MAIN 12 CAUSES OF
OVERHEATING”, (EC-437).

IGN: ON
(RUNNING)

2 trip

EC-430

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

without any malfunctions.

*1: This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX, ‘

*2: ® The “OVERALL FUNCTION CHECK" is a simplified and effective way to inspect a component er cireuit.
In some cases, the “OVERALL FUNCTION CHECK” is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIR-

MATION PROCEDURE”.

When no DTC CONFIRMATION PROCEDURE ig 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.
® This is Quick Reference of “OVERALL FUNCTION CHECK”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.

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

EC-298
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TROUBLE DIAGNOSIS — General Description

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

priority chart.

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

Priority

Deatected items (DTC)

1

® ECM (P0B05, 0301)

® Mass air flow sensor circuit
(PO100, 0102)

@® Throttle position sensor circuit
{PO120, 0403}

® EGR valve & EVAP canister purge
control solencid valve circuit
(P 1400, 1005)

® Camshaft position sensor circuit
(P0O340, 0101)

® Vehicle speed sensor circuit
{PO500, 0104)

® Intake air temperature sensor circuit
(PO110, 0401)

® Knock sensor circuit (P0325, 0304)

® Engine coolant temperature sensor
circuit (P0115, 0103) (P0125, 0908)

® |gnition signal cireuit {P1320, 0201)

® Park/Neutral position switch circuit
(PO705, 1003)

R4

Ell

LG

2 ® EGR temperature sensar circuit ® Crankshaft position sensor circuit ® Front oxygen sensor™ circuit
(P1401, 0305) (P0335, 0802) (P1336, 0905) {P0130, 0303) EE
® T/C clutch solenoid valve ® Cooling fan circuit ® Rear heated oxygen sensor circuit
{P1550, 0904) (P1300, 0208) (PO138, 0707) 2L
3 ® EGR function {P0400, 0302) ® Misfire (P0304 - PO300, 0605 - 0701) @ Fuel injection system function
(PO170, 0706) AT
@ EGRC-BPT valve function ® Closed loop control (P0130, 0:307)
{P0402, 0306) ® Three way catalyst function
® VTC function (1110, 0805) (P0420, 0702) AT
& |ACV-AAC valve circuit (P0505,
0205}
* Oxygen sensor (M/T modeis except for California)
Heated oxygen sensor (M/T models for California and A/T models} R
ST
RS
BT
A
EL
[DX
527
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

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

BTC No.
CONSULT | MIL Detected items Engine operating condition in fail-safe mode
GST
PO100 0102 |Mass air flow sensor circuit | Engine speed will not rise more than 2,400 rpm due to the fuel cut.
PO115 0103 | Engine coolant temperature | Engine coolant temperature will be determined based on the time after turning
sensor circuit ignition switch “ON” or "START".
Cendition Engine coolant temperature decided
Just as ignition switch is turned ON or 40°C (104°F)
Start
More than 4 minutes after ignition ON or 80°C {176°F)
Start
40 - 80°C (104 - 176°F)
Except as shown above (Depends on the time)
When the fail-safe system for engine coolant femperature sensor is activated,
the cooling fan operates while engine is running.
PO120 0403 | Throttle position sensor cir- | Throttle position will be determined based on the injected fuel amount and the

cuit

engine speed.
Therefore, acceleration will be poor.

Condition Driving condition
When engine is idling Normal
When accelerating Foor acceleration

Start signal circuit

If the ECM always receives a start signal, the ECM will judge the start signal
“OFF” when engine speed is above 1,000 rpm.

This prevents extra enrichment.

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

ECM

Fail-safe system activating condition when ECM is malfunctioning

The computing function of the ECM was judged to be malfunctioning.

When the fail-safe system activates (i.e., if the ECM detects a malfunction
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 malfunction-
ing

When the fail-safe system is operating, fuel injeciion, tgnition timing, fuel pump
operation, |IACV-AAC valve operation and cooling fan operation are controlled
under certain limitations.

Cperation
Engine speed Engine speed will not rise more than 3,000 rpm
Fuel injection Simultaneous multiport fuel injection system
Ignition timing Ignition timing is fixed at the preset valve

Fuel pump relay is “ON" when engine is running and “OFF”

Fuel pump when engine stalls
IACV-AAC valve Full open
Goaling fans Cooling fan relay “ON” when engine is running, and "OFF

when engine stalls
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
Py
I &l
z S
— c T
T s w
: = = i ag
S o w Pi&|l=-]@ [
> & o <L = s [1nf
w i - R = =
= 2121¢2 Wla |22 |3
& ol = o= 2 =l =l
SYSTEM = L o 2 & =
g |z |Q O | 5} N
— Basic enging control system & 212|909 |4|E ~le|8Z2]2 Reference page
i o w|Ela|lEjlz|zglula|8]3
] Elo |53 |5 |5 =
Tl o132 = Z[(T|E|E2|2(212]|¢ ~
slJdjaldlzla|gl=s|@izlcio|g LG
Elzla|e|= 2|l | @ a) o
n — 5 = el @B e Ll Ly 0
w | 9|2 w|l o £ | ==
o = b w — = = 0 w = = >
z|Y|g|eloje|z|laiE 2|0 |65
2155|215 |2(3]12|3 E|8 8¢
< Q o =
< il < >
TE|E16 35| % o|la|B|di|E|3
AA | AB | AC | AD | AE | AF |AG | AH | AJ | AK | AL | AM | HA
Fuel Fuel pump circuit ® (e @)@ e (e ] O |EC-444 FE
Fuel pressure reguiator system (e | e | O8O ) EC-249
Injector circuit ® e | e ®|® L EC-439
Evaporative emission system OO0l OO0 00O @] EC.246 a1
Air Positive crankcase ventilation system Ol1o|l* (ool e @ | O O EC-248 b
Incarrect idle speed adjustment ON RS O C|lOorO O EC-253
IACV-AAC valve circuit LA B NG AN JNEE BNEE N L O | EC-395 .
IAGV-FICD solenad valve circuit olololololoiololo O EC 451 T
Ignition Incorrect ignition timing adjustment OO | e | e | e e | @ L] EC-253
Ignition circuit ® [ ] ® L] [ ] ® | @ [ ] EC-411
EGR EGR valve & EVAP canister purge control &
[ ® | L J -
solenocid valve circuit o EC-420
EGR system O| e (e | e i e | ® O EC-377
Main power supply and ground circuit Ol1OoOlCc |01 0 Ol C OO O |EC-315 "SE,
Cooling I Codling fan circuit OO0l OojOoO]lO0lC]lO1O|0O O | EC-430
Air conditioner circuit OO |1ClOolOolCclOoloc| O O (O | HA section
#® : High Possibility ltem ) ey
o continued on next page) It
) = Low Possibility ltem ( : page)
ST
EL\?.
BT
HENAY
i
EL
B2

EC-301 529



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

SYMPTOM
I
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T I T w | J|x o S|lw |0 | W w { o
AA | AB|AC |AD | AE | AF |AG | AH | AJ | AK | AL | AM | HA
ECCS Camshaift position sensor cirguit * & & OO OO @) EC-372
Mass air flow sensor circuit | @ & @ [ I L] EC-318
Front heated oxygen sensor circuit * | e || @ ® | @ ® EC-342
Engine coolant temperature sensorgircuit | ® | ® | @ [ O 1 @ | ® | & | @ | & *® EC-328, 337
Throttle position sensor circuit o e o | ® | e & |0 o EC-332
Incorrect throttle position sensor adjust- e | O olo O EC-288
ment
Vehicle speed sensor circuit O K@) O O EC-391
Knock sensor circuit OO0 O EC-365
ECM OO0l C|O|0]0 SHECHNe) EC-399, 300
Start signal circuit O EC-442
Park/Neutral position swilch circuit ) ) OO @] EC-401
Power steering oil pressure switch circuit @] OO EC-448
® ; High Possibility ltem {continued on next page)

() : Low Possibility Hem
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM

SYSTEM

— Engine mechanical & other Reference page

HIGH IDLE/LOW IDLE
ROUGH IDLE/HUNTING

IDLING VIBRATION
£ | BATTERY DEAD {UNDER CHARGE)

& | HESITATION/SURGING/FLAT SPOT

& | SPARK KNOCK/DETONATICN

Z| LACK OF POWER/POGR ACCELERATION
F | SLOW/NO RETURN TO IDLE

% | OVERHEATSAVATER TEMPERATURE HIGH
Z| EXCESSIVE FUEL CONSUMPTION

Z| EXCESSIVE OIL CONSUMPTION

T
m
hy
©
I
I

Fuel Fuel tank

Fuel piping

Vapor lock

Valve deposit

Poaor fuel (Heavy weight gasoline, Low
octane)

Air Air duct

Air cleaner

Alr leakage from air duct
(Mass air flow sanscr — throttle body)

Throttle body, Throttle wire

Air leakage from intake manifeld/
Collector/Gasket

Cranking Battery

Alternator circuit

Starter circuit

Flywheel cr drive plate

Clutch interlock switch

Inhibitor switch

Engine Cylinder head

Cylinder head gasket

Cylinder block

Piston

Piston ring

Connecting rod

Bearing

Crankshaft

Valve Tuning chain

mechanism | Camshaft

Intake valve

Exhaust valve

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

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

Qil level {Low)/Filthy oil

Cooling Radiator/Hose/Radiator filler cap
Thermostat

Water pump

Water gallery

Coeling fan

Coolant level (low)/Contaminated coolant

(|| | HARD/NO START/RESTART (EXCP. HA)
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L
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3
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000000

® : High Possibility Item
() : Low Possihility Item

EC-303 531



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 signais/values/operations.

{i.e., Adjust ignition timing with a timing light before maonitoring IGN TIMING. Specification data might be displayed even
when ignition timing is not adjusted to specification. This IGN TIMING monitors the data calculated by the ECM
according to the input signals from the camshaft pasition sensor and other ignition timing related sensors.}

@ |f the real-time diagnosis results are NG, and the on-board diagnostic system results are OK, when diagnosing the mass
air flow sensar, first check 10 see if the fuel pump control circuit is normal.

MONITOR ITEM CONDITION SPECIFICATION
® Tachometer: Connect Almost the same speed as the CON-
CMPSRPEM (REF) | o Run engine and compare tachometer indication with the CONSULT value. SULT value.
® Engine: After warming up idie 10-1.7V
@ Air conditioner switch: OFF o
MAS AIR/FL SE ® Shift lsver: "N
® No-load 2,000 rpm 1.6-21V
COOLAN TEMP/S ® Engine: After warming up Maore than 70°C {158°F)

FR O2 SENSOR

FR 02 MNTR

® Engine: After warming up

Mairtaining engine speed al 2,000 rpm

0-03V < 06-1.0V

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

RR 02 SENSOR

RR 02 MNTR

® [Cngine: After warming up

Maintaining engine speed at 2,000 rpm

0 < Approx. 2.2V

LEAN < RICH

VHCL SPEED SE

® Turn drive wheels and compare speedometer indication with the CONSULT

Almost the same speed as
the CONSULT value

value
BATTERY VOLT ® gnition switch: ON (Engine stopped) 11 - 14V
e i Throttle valve fully closed 0.35 - 0.65V
THRTL POS SEN L4 \gI;Em‘cpn switch: ON
(Engins stopped) Throttle valve fulty opened Approx. 4.0V

EGR TEMP SEN

® Engine: After warming up

Less than 4.5V

START SIGNAL

@ |gnition switch: ON — START — ON

OFF — ON — OFF

Throttle valve:

® i ; idle position ON
CLSD THU/P SW Ignltlpn switch: ON
{Engine stopped) Thrattle valve:
< OFF
Slightly open
. A/C switch "OFF” OFF
Engine: After warming up, idle the
AIR COND SIG enggi'ﬂe gup AC swiitch “ON" oN
{Compressor operates}
Shift lever “P” or “N” ON
F/N POSI 3W ® Ignition switch: ON
Except above OFF

EC-304
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor
Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION
‘ ) ) Steering whee! in neutral position OFF
PW/ST SIGNAL [ ] S:gi::: After warming up, idle the (forward direction)
The steering wheet is turned ON
IGNITION SW ® Ignition switch: ON — OFF ON — OFF
HEATER FAN SE ® Heater fan switch: ON — OFF ON — OFF
Rear window defogger is operating
I v ON
and/or lighting switch* is on
LOAD SIGNAL ® |gnition switch: ON
Rear window defogger is not operating
I oo OFF
and lighting switch is not on
® Engine: After warming up Idle 2.4 -3.2 msec
® Ajr conditioner switch: OFF ' ' '
INJ PULSE ® Shift lever: “N” .
® No-load 2,000 rpm 1.8 - 3.2 msec.
ldle 0.7 - 1.5 msee
B/FUEL SCHDL ditto
2,000 rpm 0.7 - 1.5 msec
Idle 6 -10° BTDC
IGN TIMING ditto
2,000 pm More than 25° BTDC
ldle 20 - 50%
IACV-AAC/V ditto
2,000 rpm —
A/F ALPHA ® Engine: After warming up Maintaining engine speed at 2,000 rpm | 56 - 155%
AIR COND RLY ® Air conditioner switch: OFF — ON OFF —- ON
® |(gnition switch is turned to ON (Operates for 5 seconds)
® 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 90°C OFF
® After warming up engine, idle the {194°F) or less
COOLING FAN engine. - -
@ Ajr conditioner switch: OFF Engine coclant temperature is 91°C ON
(196°F) or more
ldie OFF
VALVE TIM SOL ® Engine: After warming up
2,000 rpm ON
® Engine: After warming up ldle ON
® Air conditioner switch: OFF
® Shift lever: N
EGRC SOL/WV ® Noload AT models: 2,000 rpm
® M/T models: 2,000 rpm OFF

M/T models; Jack up drive wheels
and shift to 1st gear position

and more than 16 km/h (10 mph)

' 1st position for USA models, 2nd position for Canada models
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’'d)

MONITOR ITEM CONDITION SPECIFICATION
Idle ON
- TCC SOV ® Engine: After warming up Vehicle speed is 64 kmrh (40 MPH) or |
more in "D position
® Engine speed; Idie ON
02 SEN HEATER”
® Engine speed; Above 3,200 rpm OFF
ir conditioner switch:
CALALD VALUE ® Shift lever: “N"
® No-load 2,500 rpm 13.0 - 28.0%
® [oniti iteh: Throttle valve fully closed 0.0%
ABSOL THP/S [%mtlpn switch: tgJN
{Engine stopped) Throttle valve fully opened Approx. B9%
3 Engine: After warming up _ e 1.0 - 40 g
Ir conaiioner swichn:
MASS AIRFLOW ® Shift lever: N
® No-load 2,500 rpm 5.0-10.0 gm/s

*: For A/T models and California M/T models.

EC-306
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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 “H! SPEED” in “DATA MONITOR" with CONSULT.)
THRTL POS SEN, ABSOL TH-P/S, CLSD THL/P SW 1id

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”. B
The signal of “THRTL POS SEN” and “ABSOL TH-P/S” shouild rise gradually without any intermittent drop &l
or rise after “CLSD THL/P SW” is changed from “ON” to “OFF”.

CLSD THL/P SW -00"09 ABSOL THeP/S -00"08 THRTL POS SEN -00"09 L'@
1022 +02"69 10:22 % +02"69 1022 x0.1V +02"69
OFF ON 0 25 50 75 100 o 13 26 38 51
Full d i s S Mo
Release "
.""E -..} FE
Full I i
Depress | i
! 5 CL
i i

SEF0O58F

CMPS-RPM (REF), MAS AIR/FL SE, THRTL POS SEN, RR 02 SENSOR, FR 02 SENSOR, 7
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 revving quickly up to 4,800 rpm under no load after warm- AT
ing up engine sufficiently.

Each value is for reference, the exact value may vary.

F&
853 ]
83 R
+ 2_
g ""-.."' » “CMPS«RPM(REF)”" should increase gradually B
Ig o - """""-., while depressing the accelerator pedal and
% * ""-..,_' should decrease gradually after releasing
¥ o "-..,_" the pedal without any intermittent drop or rise. ISH
o - -
T - Ty oot
2 tua f= 1w .
BT
855 |
(]
383 7
1 + w - Hn”_‘
[+F]
Zo . El
g N »“MAS AIR/FL SE” should increase when =
u : N depressing the accelerator pedal and should
£ o . b decrease at the moment "THHTL POS SEN" is B
g closed (accelerator pedal is released). o
< L
L]
aa
=8° ry
SEF059P
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TROUBLE DIAGNOSIS — General Description

-00"06

THRTL POS SEN

-00"'06

-00"08 RR 02 SENSOR

+04'67  09:25

FR Q2 SENSOR
09:25

-00"06

INJ PULSE

09:25

+04"67

x0.1V

09:25

+04"67

x0.01V

x0.01V

+04"67

MSEC

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

uy
87 o~
o - s "THRTL POS SEN" should increase while
™ . depressing the accelerator pedel and should
decrease while releasing it.
sg -
Y
©
L) =
o
o
& -
8 g *
- * "RR 02 SENSOR" may increase immediately after
depressing the accelerator pedel and may
3 decrease after releasing the pedal.
b ncs e S [P ——————
R
i
W=
ol
o)
?—3 -
o]
O -
e, g — o, « "FR 02 SENSOR" may increase immediately after
; " depressing the accelerator pedet and may
&7 - . - decrease after releasing the pedal.
| T - “"‘""" e
(= Iy
[
&
5 -
= .'\'\ﬂ_
= "INJ PULSE” shouid increase when depressing
d - the accelerator pedal and should decreass
w1 -
; . — when the pedal is released.
o it N it mr-"“*"'mk-" CUTETE
“g-."."-.-..--.--.-.-.---.-—..-.--.-.-- )
o

SEF0GOP
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value
PREPARATION &)
) 1. ECM is located behind the center conscle. For this

e B o inspection, remove the front passenger cenier console
\\\\\\\\K\\\ s S/ panel. -
\\\\\\\\\\\\\\\\ ECM harness Eid
conneactor i
AECBB3
LS
2. Remove ECM harness protector.
[FIE
Gl
ECM harness protector
. AEC913
3. Perform all voltage measurements with the connectors con- b
_nected. Extend tester probe as shown to perform tests eas-
ily. AT
P
R
EE
8T
Thin wire Tester probe _

EN
sers67)  ECM HARNESS CONNECTOR TERMINAL LAYOUT m
H01f102103| fodftoslios 5| Jol4i) 3558 [se) EL

(107 [108[iog p1op11112
113[114(115| 16117118

K445 4657]5859(60]

7lagl62l63l64]65 N
0| 15152 [eels7l68l6d |[5):4

Lo

H.S. SEF0B4P
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE

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

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Engine is running.’
‘L 0.3 - 0.6V*
ldle speed
1 W/B Igniticn signal
'Engine is running.|
L Approximately 0.9V~
Engine speed is 2,000 rpm
[Engine is running.|
2 w Ignition check E Appreximately 12y
Idle speed
'Engine is running |
3 L/B Tachometer Approximately 7v*
Idle speed
|Engjne is runm’ng.‘
[Ignition switch "OFF”’} 0-1V
For a few seconds after turning ignition switch
4 W/G ECCS relay (Self-shutoff) “OFF"
|Igniiion switch “OFF"]
|_ BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
[ignition switch "ON™
1 For 5 seconds after tuming ignition switch 0.07 - 0.20V
“ONH
a8 B/P Fuel pump relay ‘Engine is runm’ng.i
Ignition switch “ON"
BATTERY VOLTAGE
Mare than 5 seconds after turning ignition (11 - 14V)
switch “ON”
JEngine is running.]
10 B ECCS ground Engine ground
ldle speed
Engine is running. BATTERY VOLTAGE
Cooling fan is not operating (11 - 14v)
14 LG/R Coaling fan relay
IEngine is running.|
—L 0.07 - 0.30V
Cooling fan is operating
[Engine is running.|
0.08 - 0.2V
Both A/C switch and blower switch are “ON”
15 G/Y Air conditioner relay —— -
iEnglne [I5] runnlng.‘ BATTERY VOLTAGE
L. A/C switch is “OFF” (11-14Y)
fgnition switch “ON”] Approximately 50mV
18 OR/L | Malfunction indicator lamp | [Engine is running.| BATTERY VOLTAGE
—L Idle speed (11 -14v)

*Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)

EC-310
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
A ITEM CONDITION
MINAL COLOR © (DC voltage)
NO.
[Engine i running.|
19 B ECCS ground L Engine ground
Idle speed
[fgnition switch “ON” Approximately 0V
20 B | Start signal BATTERY VOLTAGE
[lgnition switch “START"'| (11 - 14V)
[Engine is running.|
L Both air conditioner switch and blower switch | APproximately OV
21 | LG/B | Air conditioner switch are "ON" (Compressor operates}
|Engine is running. | BATTERY VOLTAGE
l— Air conditioner switch ts “OFF” (11 -14V)
[Ignition switch "ON”}
Gear pOSition is “Neutral position” (M/T mod- Approxjmatew oV
Neutral position switch els)
eulral position swite Gear position is “N” or “P” (A/T modeils)
22 G/OR {(M/T moedels)
Inhibitor switch (A/T mod- A/T models:
els) [Ignition switch “ON" BATTERY VOLTAGE
(11 - 14V)
Except the above gear position M/T modeis:
Approximately 5V
[Ignition switch “ON”J
l_ 0.35 - 0.65V
Accelerator pedal released
23 Y Throttle position sensor
llgnition switch “ON”
Approximately 4V
Accelerator pedal fully depressed
'Engine is running.]
Approximately OV
o5 B Power steering oil pres- Steering wheel is being tumed
sure switch [Engine is running.|
Approximately 5V
Steering wheel is not being turned
[Engine is running.]
) Approximately
26 | PUR | Vehicle speed sensor Front of vehicle raised and front wheels are 1.8 - 2.4V* (AC voltage)
rotating
Engine is running
Approximately 0V
Torque converter cluich Idle speed
30 F/B solenoid vaive (Warm-up condition)
(A/T models only) BATTERY VOLTAGE
Vehicle speed is 64 km/h (40 MPH) or more in | (41 - 14v)
“D” position
Ilgnition switch "ON"[
35 LG/B Blower tan switch Approximately 0V .
Blower fan switch is “ON”
[Ignit[on switch “OFF"‘[ oV

\Ignition switch “ON”l

(11 - 14V)

*Average voltage pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Engine is running. |
39 B ECCS ground L Engine ground
Idle speed
40 L Camshaft position sensor |Engine I8 runningj Approximately 2.7V~
44 L (Reference signal) |_ Idle speed (AC voltage)
I!gnition switch “ON” Approximately OV
42 PUMW [ IACV-AAC valve (Close) |Engine is running.| (Warm-up condition} BATTERY VOLTAGE
Engine speed is 2,000 rpm (11 - 14V)
[ [ Engine ground
Engine is running. (Probe this terminal with
43 B ECCS ground
9 Idle speed O tester probe when
measuring.)
41 B/W Camshaft position sensor |Engine is running.| Approximately 2.7v*
45 B/W (Position signal) [_ idle speed (AC voltage)
Front oxygen sensor or {Engine is running. | 0 - Approximately 1.0V
B W Front heated oxygen sen- After warming up sufficiently and engine speed | (periodically change)
sor is 2,000 rpm
[Engine is running.J {(Warm-up condition)
L 1.0-1.7V
Idle speed
47 G Mass air flow sensor
|Engine is running.| (Warm-up condition)
|_ 1.5 - 2.1V
Engine speed is 2,000 rpm
: Engine is running.| (Warm-up condition)
- 48 " Mass air flow sensor ! | 0.005 - 0.02V
ground Idle speed
49 P/L Throttle position sensor ‘Ignition switch "ON” Approximately 5V
power supply
|Engine is running.| (Warm-up condition}
50 B Sensors’ ground |_ 0.001 - 0.02V
Idle speed
0-4.84V
Engine ceolant tempeta- — - Qutput voltage varies with
51 BRIY ture sensor 'Englne © runmng.‘ engine coolant tempera-
ture.
|Engine is running.|
Rear heated oxygen sen- . -
52 W sor n After warming up sufficiently and engine speed | O -~ Approximately 2.2V
is 2,000 rpm
53 W Crankshaft position sensor | {ENGINE is running. | (A/T: N range, M/T: Neutral) More than 0.4V*
{OBD) L Idle speed (Air conditioner switch “OFF") (AC voltage)
|Engine is runntng.‘
54 W Knock sensor 2.0-3.0v

L |dle speed

*Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
**During the on-board diagnosis for the open circuit, approx. 1.5 - 5V will appear. This is not a malfunction. (Refer to page
EC-351)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
INA D
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
Pgnition switch “ON“}
L Approximately OV
Rear defogger is “OFF"
55 L/R Rear defogger relay — —
|Ignmon switch “ON J BATTERY VOLTAGE
|— Rear defogger is “ON” (11 -14v)
56 W/R — e BATTERY VOLTAGE
61 W/R Power supply for ECM ‘Ignltlon switch “ON (11 - 14V)
; Engine is running.
53 UB Data link connector for ‘ L l 6 - 10V
GST Idie speed (GST is disconnected)
— - BATTERY VOLTAGE
{nghtmg switch “ON” v
60 | RIL Headlamp switch (11-14V)
{T_ighting switch “OFF”I Approximately QV
JEngine is running.l (Warm-up condition)
]_ Less than 4.5V
62 R/B EGR ldle speed
temperature sensor
|Engine is running.| (Warm-up condition)
L 0- 3.0V
EGR system is aperating
Intake air temperature 0-5.0V
63 R/Y sensor P |Engine is running.| Output voltage varies with
intake air temperature.
64 G/B [Engine is running.| Approximately 0V
Data fink connector for -
65 | GYL | consULT Idle speed (CONSULT is connected and Approximately 4 - 8V
68 GW turned on) Approximately 3.5V*
70 WL Power supply (Back-up) llgnition switch “OFF”’ :31??3:3; VOLTAGE
BATTERY VOLTAGE
{Ignition switch “ON” 1 ‘:E4V VOLTAG
01 | sg IACV-AAC vaive ar- 14y
(Open) JEngine is running.| (Warm-up condition) 0. v
Engine speed is 2,000 rpm
102 R/B Injector No. 1
104 G/B Injector No. 3 Engine is running BATTERY VOLTAGE
107 | Y/B Injector No. 2 (11 - 14V)
109 L/B Injector No. 4
Engine is running.l {(Warm-up condition)
Ev ) M/T models: Jack up front wheels and drive BATTERY VOLTAGE
EGR & EVAP camstgr wheels at 16km/h (10 mph) {11 - 14V)
103 P purge control solenoid Engine speed is 2,000 rpm
valve
angine is runnin?l (Warm-up condition)
Approximately OV
Idle speed
Engine is running. ;
106 | B ECCS ground | | Engine ground

—|— Idle speed

*Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITICN (DC vottage)
NO.
. Ignition switch “ON"
108 | mw | Fiear heated oxygen sen | ——— : | 0 - Approximately 0.3V
sor heater IEnglne is runnlng.J
R Engine is running.
111 B Rear heated oxygen sen | | 0.02 - 0.10V
sor heater ground ldle speed
[Engine is running.]
112 B ECCS ground L Engine ground
ldle speed
|Engine s running. | BATTERY VOLTAGE
|— Idle speed (11 -14Y)
114 Y/R VTC solenaid valve
|Engine is running.|
|_ Approximately OV
Engine speed is 2,000 rpm
JEngine is running.l BATTERY VOLTAGE
Front heated oxygen sen-
15 oR sor heater ground Engine Speed is above 3,200 em {11 - 14\’)
(M/T models for California Engine is runnin@l _
and A/T models) Approximately OV
Engine speed is below 3,200 rpm
|Engine is running.J
118 B ECCS ground Engine ground

|— Idle speed
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-MAIN-01

BATTERY BATTERY
] ! s : Detectable line for DTC
30A g 75A Refer to “EL-POWER". e ; Nop-delectable lina for DTC
i
e}
|—'—|-
rh
g e < N e
OFF ST &D (D)
E10D)
ool e
i) T
B8R & WL WL
r'j [—'—|
3
&7 s R ces
BR RELAY
e
(L) e
WG WR
o |
I—Ll Ta
N @ - WA= cvps
B/R I
I o L
T =BR——P . onse l l
BR WiL WG WR WR
=8 ]l 7ol [zmil/callGal
IGNSW BATT SSOFF VB VB CM
(ECCS
CONTROL
MODULE)
GND-C GND-C  O2H- GND-| GND-l GND-E GND-E GND-E
(L2 [43) qyy o] el el boel jhos;
B 8 ] B B B B B
R l n n 1 I
l'——. o o @
I i
B B-@
1 1
@-8 B=@
-L xL
F23 F12
Reler to last page (Folkdout page).
@ig),
-
3
1 J(J)l 12 {Ear 1—2511
w i
)
H.S. IET;
101[1o2fiea] Jio4fras 2 . 38]as
2425|2627 42]¢3
107{108f10e] [110f111
L ECEEENnR
113[114]t15] Tie]117] 4[5 657
AEC577

EC-315

&7

=0
@]

543



TROUBLE DIAGNOSIS FOR POWER SUPPLY

CONNECT

I—'l————ﬂ————n =)
ECM CONNECTOR E G
38

L

GQNNECT
[ —ecm__JelconnecTon| H.s. ij]

!

A =

AEG811

CONNECT

€

Fﬂ—ﬂml%
2

A
|

SEFO67P,

B

=

[/

H.S. 1.8,

Main Power Supply and Ground Circuit

(Cont'd)

INSPECTION START

Start engine.
Is engine running?

MNo

Yes

B ¥

4

CHECK POWER SUP-

PLY-I.

1. Turn ignition switch
“ON".

2. Check voltage between
ECM terminal and
ground with CONSULT
or tester.

Voitage: Battery voit-

age
If NG, check the following.
® Harness connectors

@9, EWD

® Harness connectors

® Harness for open or short
between ECM and ignition
switch

If NG, repair harness or con-

nectors.
10}(

Go to [@] “CHECK
GROUND CIRCUIT" on
next page.

CHECK POWER SUPPLY-IL

1. Stop engine.

2. Check voltage between ECM terminal
@0, and ground with CONSULT or
tester.

Voltage: Battery voltage

NG

Y

OK

h 4

Chack the following.
@ Harness connectors
@9,

® Harness connectors

® 7 5A fuse

® Harness for open or short
between ECM and battery

If NG, repair harness or con-

nectors.

rE‘,HEGK POWER SUPPLY-HI.

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

2. Check voltage between ECM terminals
@6, and ground with CONSULT
ar tester.

After turning ignition switch
“OFF”, battery voltage will exist
for a few seconds, then drop to
approximately QV.

OK

h 4

[[_ecm _Je[connecTor]| 3
56+ 61 [2P4]1]
e B
AEC812

NG

Case-2
Case-i

Go to [ “CHECK
GROUND 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
saconds.

v

(Go to next page.)

EC-316

h 4

Go to [§] “CHECK ECCS
RELAY” on next page.




TROUBLE DIAGNOSIS FOR POWER SUPPLY

N

=
\\\\\\\\\\\\\\\\\\\\ \ |
\\\\\\\\\\\\\\\\\\\\\\\\\\‘

ECM harness

connector
AECE83
'? %5 DIS50RNECT Py
2 p<a] A € E@
(5] =\
I
D
AFCES4
BISCONKECT OiSCONMNECT
A€ A€
[ ECM  |o|CONNECTOR]| 3]
P I (R
AEC814
—
—O
5
[2[X] 1]
4
SEF022M

Main Power Supply and Ground Circuit

(Cont’d)
®

0 l

&l

kg

CHECK HARNESS CONTINUITY

BETWEEN ECCS RELAY AND ECM

1. Disconnect ECM harness connector.

2. Disconnect ECCS relay.

3. Check harness continuity between ECM
terminais , and terminal @
Continuity should exist.

i OK, check harmess for short.

NG

Repair harness or connec-

OK

v

Y

tors.

CHECK VOLTAGE BETWEEN ECCS
RELAY AND GROUND.
1.) Check voltage between terminals @
and ground with CONSULT or
tester.
Voltage: Battery voltage

NG Check the following.

¥

® Harness for open or
short between ECCS
relay and battery

if NG, repair harness or

connectors.

OK

¥

CHECK OUTPUT SIGNAL CIRCUIT.

1. Check harness continuity between ECM
terminal and terminal @
Continuity should exist.

If OK, check harness for short.

NG .
Repair harness or connec-

OK

¥

tors.

CHECK ECCS RELAY.
1. Apply 12V direct current between relay
ferminals and
2. Check continuity between relay termi-
nals and .
12v (1) - @) applied:
Continuity exists.
No voltage applied:
No continuity

NG Replace ECCS relay. B

CK

¥

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF"".

2. Disconnect ECM harness connector.

3. Check harmess continuity between ECM
terminals , , , , ,
(112), (118 and engine ground.
Continuity shouid exist.

If OK, check hamess for short.

NG

DISCONNEGT
[C_EcM__[eiconnecTon]] . Eéj]

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

ALEC498

IOK

Check ECM pin terminais for damage and
check the connection of ECM hamess

connector,

INSPECTION END

EC-317

»| Repair harness or connec-
tors. B2

B

IE5
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TROUBLE DIAGNOSIS FOR DTC P0100

Terminal MaSS Ail‘ FIOW Sensor (MAFS) (DTC: 01 02)

Temperature
compensation
resistor

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
O 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-
Hot film tain the temperature of the hot film resistor as air flow increases.

resistor  aeca22l The ECM detects the air flow by means of this current change.

Temperature

-
compensation resistar X &

L Hot
Air flow > Hx\i R Er/_ film

<

Re E’ Ve Ra Va

Ru . Hot film resistance
Rk : Temperature compensation resistor
R+, Rs @ Constant resistance SEF967K
Diagnostic
9 . Check ltems
Trouble Malfunction is detected when ... -
(Possible Cause)
Code No.
PO100 A) An excessively high or low voltage from the sensor is | ® Harness or connectors
0102 sent to ECM. {The sensor circuit is open or shorted.)

........................................................................................... ® Mass air flow senscr

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Procedure for malfunction A

1} Turn ignition switch “ON”, and wait at least 6 sec-
onds.
2) Select "DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 3 seconds.
OR
1) Turn ignition switch “ON”, and wait at least 6 sec-
onds.
2) Start engine and wait at least 3 seconds.
3) Select “MODE 3” with GST.
OR
@ 1} Turn ignition switch “ON”, and wait at least 6 sec-
onas.
2) Start engine and wait at least 3 seconds.
3) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
4) Perform “Diagnostic Test Mode 11" (Self-diagnostic
results) with ECM.

EC-318 | 546



TROUBLE DIAGNOSIS FOR DTC P0100

oK NG

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

15:48 x0.1V  +02"'45 1548 x0.1V  +02°45
0 1.3 2.6 3.8 5.1 0 1.3 2.6 3.8 5I1
i
‘-'-,'.-.‘ %
SEF998N
FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
CALC LOAD 22%
COOLANT TEMP 30°C
SHORT ET #1 0%
LONG FT # 2%
ENGINE SPD 1000RFM
VEHIGLE SFD Okm/h
IGN ADVANCE 200
INTAKE AIR 26°C
MAF 0.0gm/sec
025 B71.51 o.eaoo"}r
855 ?1321 0.080V
SEF0C03P

—_ o CONNECT
| ECM OiCONNECTOH”(}‘
47

<

@
0}

,ﬁ “ SEF999N

Mass Air Flow Sensor (MAFS) (DTC: 0102)
(Cont’d)

Procedure for malfunction B

® 3

3)
4)
3)
4)
faoy 1)
AN 2)
3)
4)
5)

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine and warm it up sufficiently.
Run engine for at least 10 seconds at idle speed.
OR
Turn ignition switch “ON”.
Start engine and warm it up sufficiently.
Run engine for at least 10 seconds at idle speed.
Select “MODE 3” with GST.
OR
Turn ignition switch "ON".
Start engine and warm it up sufficiently.
Run engine for at least 10 seconds at idle speed.
Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
Perform “Diagnostic Test Mode II” {Self-diagnostic
results) with ECM.

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the mass air
flow sensor circuit. During this check, a DTC might not be con-

firmed.

Procedure for malfunction C

®

3)
4)
3)
3)
4)
5)
ey 1)
S 2)
3)
4)

Turn ignition switch “ON”.
Start engine and warm it up sufficiently.
Select “DATA MONITOR” mode with CONSULT.
Check the voltage of mass air flow sensor with
“DATA MONITOR".
Check for linear voltage rise in response to increases
to about 4,000 rpm in engine speed.

OR

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

EC-319

&3
=

]
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (DTC: 0102)
(Cont’d)

EC-MAFS-01

BATTERY

I Refer to "EL-POWER”,

s : Detectabls fine for DTG
— . Non-detectable line for DTC

To EC-MAIN
@ w10 S NSG

MASS AIR
FLOW SENSOR

f

1

|

1

]

:

| JOINT

: CONNECTOR-1
|
--g.
“po—ot——a-

R G .
”48 [' |]4? "
QAs | ECM (ECCS
CONTROL
MODULE)
B B
- . .
F12
Refer to last page (Foldout page).
— 18y . (o
3] 4]
1 o) M33 :‘ . [2 1| INRE IGI
[ 11 W BR E1

101]162|103| (104(105|106
1071108[109] {110) 111|112
1131114 115| {116]117|118

AECOt1A
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (DTC: 0102)

rﬂ‘/ Mass air flow sensor (Cont’d) ’
T harness connector
T Y L B DIAGNOSTIC PROCEDURE
o [
INSPECTION START &l
v ‘ Hid
CHECK POWER SUPPLY. NG Repair hamess or connec-
1. Turn ignition switch “OFF”. tors. =
2. Disconnect mass air flow sensor har- B3
Air cleaner ness connector.
ABCE23 | 3. Tumn ignition switch “ON'. .
4. Check voltage between terminal @ LS
ONNECT
EED] @ and ground with CONSULT or tester.
T.3. Voltage: Battery voltage
ATD @ oK
B v o
LV CHECK GROUND CIRCUIT. NG | Repair hamess or connec- | 2
@ O 1. Turn ignition switch “OFF™. | tors.
2. Disconnect ECM harness connector. -
3. Loosen and refighten engine ground Gl
= SCrews.
AEGB24] | 4. Check harness continuity between ter- .
minal (2) and ECM terminal @8). il
Confinuity should exist.
It OK, check harness for short. -
&7
oK
v
CHECK INPUT SIGNAL CIRCUIT. NG‘_ Repair hamess or connec- o
Check harness continuity between termi- | tors.
nal @ and ECM terminal . .
Continuity should exist. B
If OK, check harness for short.
AEC816
OK BR
E CISCONHECT DISEONNELT v h
H.S. E@ T.s. E@ CHECK COMPONENT NG_‘ Replace mass air flow sen-
(Mass air flow sensor). | sor. 8T
[T—Eow_Flcomector) (21 [D(7) || Refer to “COMPONENT INSPECTION”.
8 {See next page.)
oK
4
N _ -
@@ . Disconnect and reconnect harness can- Bl
nectors in the circuits. Then retest.
AECES Trouble is not fixed. A
E DISGCHNEST o 9 SCONNECT L4
H.S. EE}] . Eé} Check ECM pin terminals for damage and
check the connecticn of ECM harness EL
[[_Ecm__llconnector] (i y(F7) connector. Reconnect ECM harness con-
a7 nector and retest.
A4
@@J INSPECTION END
AEC826
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (DTC: 0102)

N (Cont’d)

SECEE &) COMPONENT INSPECTION

.
1 Mass air flow sensor

T 1. Turn ignition switch “ON”.
HS 2. Start engine and warm it up sufficiently.

comnEeT 3. Check voltage between terminal (1) and ground.
) Conditions Voltage V
'.—‘i-. /\
L 75 CJ’(S H Ignition switch “ON" (Engine stopped.} Less than 1.0
SEF205R Idle (Engine is warmed-up sufficiently.) 1.0-1.7
c — Terminal Idle to about 4,000 rpm* 1.0 - 1.7 to Approx. 4.0
Temperature -

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

4. If NG, remove mass air flow sensor from air duct. Check hot
film for damage or dust.

compensation

resistor_ AEC822

EC-322 550



TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (DTC: 0401)
The intake air temperature sensor mounted to the air cleaner
housing, detects intake air temperature 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 pja
thermistor decreases in response to the temperature rise.
This sensor is not used to control the engine system. It is used
only for the on-board diagnhosis. EM
LG
20¢ Intake air temperature .
gt °C °F) Resistance k(1
&
g 4r Acceptable 20 (68) 21-29
8 2r 80 (176) 0.27 - 0.38
g o8F E2
& C4f
0.2F
0 e 20 40 60 80 100 GL
(-4} {32) (68} (104) (140) {176)(212)
Temperature °C (°F}
SEFQ12P
T
Diagnostic
Trouble Code Malfunction is detected when .. Ch?Ck ftems
No (Possible Cause) AT
PO110 A) An excessively low or high voltage from the sensor is | ® Harness or connectors
0401 sent to ECM. {The sensor circuit is open or shorted.) B
........................................................................................... ® Intake air temperature sensofr. )
B) Voltage sent to ECM is not practical when compared
with the engine coolant temperature sensor signal.
RE,
S
3T
HE
gL
2K
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TROUBLE DIAGNOSIS FOR DTC P0110

¥r MONITOR %% NO FAIL
COOLAN TEMP/S 30°C
| RECORD J
SEFQ02P
FUEL SYS #1 QPEN
FUEL SYS #2 UNUSED
CALC LOAD 0%
ICOOLANT TEMP 8°
SHORT FT #1 0%

NG FT #1 0%
ENGINE SPD ORPM
VEHICLE SPD Okm/h
IGN ADVANC 5.0
INTAKE AIR 25°C
MAF 0.0gm/sec
THROTTLE POS 0%

025 LOCATION 3
025 B1,51 0.380V
O2FT B1.51 0%
25 B1,32 0.000V
SEF950N
”:l_' CUNNECT
[__Ecm__|o] connecTon | Ej] W

@ O

SEFO0EP

Intake Air Temperature Sensor (DTC: 0401)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Procedure for malfunction A and B

1) Wait until engine coolant temperature is less than
90°C (194°F).

(a) Turn ignition switch “ON".

(b) Select “DATA MONITOR" mode with CONSULT.

(c) Check the engine coolant temperature.

(d) If the engine coolant temperature is not less than
90°C (194°F), turn ignition switch “OFF” and cool
down engine.

Turn ignition switch “ON”.

) Select “DATA MONITOR” mode with CONSULT.

) Wait at least 5 seconds.

OR

Wait until engine coolant temperature is less than

90°C (194°F).

(@) Turn ignition switch “ON".

(b) Select MODE 1 with GST.

(c) Check the engine coolant temperature.

(d} If the engine coolant temperature is not less than
90°C (194°F), turn ignition switch “OFF” and cocl
down engine.

Turn ignition switch “ON" and wait at least 5 sec-

onds.

Select MODE 3 with GST.

OR

Wait until engine coolant temperature is less than

90°C (194°F).

(a) Turn ignition switch “ON".

(b) Check voltage between ECM terminal 69 and
ground.

Voltage: More than 1.2 (V)

(c) If the voltage is not more than 1.2V, turn ignition
switch “OFF” and cool down engine.

Turn ignition switch “ON" wait at least 5 seconds.

Turn ignition switch “OFF”, wait at least 5 seconds

and then turn “ON".

Perform “Diagnostic Test Mode I’ (Self-diagnostic

resuits) with ECM.

@

qooLsy
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (DTC: 0401)
(Cont’d)

2l

EC-IATS-01

mmmm : Detectable line for DTG
s : Non-detectable line for DTC

INTAKE AIR
—CMWO—  [TEMPERATURE
SENSOR

RY B

b

- ECM (ECCS
GND-A | SONTROL EE
MODULE)
&r
(=&
P
aY
EL
) r=1
103
101102}r03| J1oe}105|108 1j2]3] 4] [20[21] 22f23] aa]39] [a[4] [E3[5a]5a]  [s6] )
arhoahosl [ofriinal Leled71e19] [1o] O [24]2526]27]28] {42 (23] l44]as]es]57]5e]5e]60]
[1Ti2[i3[i4]_ [is] 2ssa[31j32[39] " [3950] la7las]ezlealscles] P H.S.
113[1161115¢ [116[117|118| Rs] hsliz[is e [6]67]68[69)

AECSB8
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake air temperature
sensor hamess connectar

AEC5H50
DISCONKECT
A €
2
|
® O
o !
AEC723
\j*tt DISCOMNEST Py
€ (I
L[
b ol
AECT24|

Intake Air Temperature Sensor (DTC: 0401)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A Y
CHECK POWER SUPPLY. NG | check the following.
1. Turn ignition switch “OFF”. | ® Hamess for open or
2. Disconnect intake air temperature sen- short between ECM and
sor harness connector. intake air temperature
3. Turn ignition switch “ON". sensor
4. Check voltage between terminal @ i NG, repair hamess or
and ground. connectors.
Voltage:
Approximately 5V
OK
E hd
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". | ® Hamess for open ar
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. intake air temperature
Continuity should exist. 3ensor
If OK, check harness for short. If NG, repair harness or
OK connecters
v
CHECK GOMPONENT NG | Repiace intake air tem-
(Intake air temperature sensor). "1 perature sensof.
Refer to “COMPONENT INSPECTION”
on next page.
OK
¥
Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

A4

Trouble is not fixed,

Check ECM pin terminals for damage and
check the connection of ECM hamess
connector.

Reconnect ECM harness connector and
retest.

v

INSPECTION END

EC-326
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (DTC: 0401)

(Cont’d)
COMPONENT INSPECTION
- e
Intake air temperature sensor 5
Check resistance as shown in the figure.
Intake air temperature . b
°C (°F) Resistance k)
N 20 (68) 21-29 BT
C 80 (176) 0.27 - 0.38
AECY25 " :
if NG, replace intake air temperature sensor. LG
201 -
Tg:
ar
a 4T Acceptable
s 7
,(-“-‘E, S8F FE
c 0.4r
0.2f
01l SL
20 D 20 40 60 80 100 e
{-4) {32) (68)(104)(140)(176)(212)
Temperature °C [°F}
SEFO12P
G
B
BR
RS
(Al
EL
[
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TROUBLE DIAGNOSIS FOR DTC P0115

Termingl Engine Coolant Temperature Sensor (ECTS)
Sensor (DTC: 0103)
The engine coolant temperature sensor is used lo 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
Gasket increases.
SEF5384K
oo+ (Reference data)
0r Engi fant t -
g— ngne CO?U?Z empera Voltage Resistance
4r Acceptable v (k)
% 2- DC (OF) ( )
8 14 —10 (14) 4.4 7.0-11.4
8 qal 20 (68) 3.5 21-29
o2p 50 (122) 2.2 0.68 - 1.00
0102 L ! P . .
2P0 00 20 40 60 80 100 1 . . - L.
(-4} (32) (68)(104;(140)(176}(212) 90 {194) 1.0 0.236 - 0.260
Temperature °C {°F} SEF012P
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck tems
{Possible Cause}
No.
PO115 ® An excessively high or low voltage from the sensoris | ® Hamess or connectors
0103 sent to ECM. {The sensor circuit is open or shorted.)
® Engine coolant temperature sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

® 3

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Wait at least 5 seconds.

OR

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

OR

3)
&
2)
2)
3)

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

Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.

Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

-EC-328
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)
(DTC: 0103) (Cont’d)

EC-ECTS-01 ©
e, W
Le

ENGINE COOLANT
CAMNS TEMPERATURE
RALLY SENSOR .
=
] (]
BR/Y B -
GL
HT

——
i
=

F&
Tl
HRE
BRYY B
1 o] BF
= aND-AECM (ECCS S
CONTROL :
MODULE)
(F24)
@ or
BT
&
G
GY
EL
101[102]103] [104frosros] _ [1]213] [4] 20]21[22]23 aajas] Jao[a1] [sa[e<f6s ) (B4
vorfroafros] [riofrinfinz| Lo L7 LELS] [io O izsizeizrizal [l ds mm..[—ﬂﬁﬂﬁ!} o || €2
[i1z[13i4]_ fol FEI ] EX €T ) I v IEEI[EEI. . eV H.S,
113|114]115 [116{1170118) s [ehi7hia 4fas[aefe7 s1]o2]  jas]e7]sales]

AECE80
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TROUBLE DIAGNOSIS FOR DTC P0115

—

sensor harn

.

Engine coolant temperature
ess connector

2

(@)

€
D@

DiSCONNECT

1

g

AECB29

abD

LISCONNETT

TS

(&

!

AECB30

Engine Coolant Temperature Sensor (ECTS)

(DTC: 0103) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK POWER SUPPLY. NG | Gheck the following.
1. Turn ignition switch “"OFF”. "| ® Harness far open or
2. Disconnect engine coolant temperature short between ECM and
sensor harness connector. engine coolant tempera-
3. Turn ignition switch “ON". ture sensor
4. Check voltage between terminal (2) If NG, repair hamess or
and ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK
B v
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". "| ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. engine coclant tempera-
Continuity should exist. ture sensor
If OK, check harness for short. If NG, repair harness or
OK connectors.
v
NG

CHECK COMPONENT

(Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION"
on next page.

OK

h 4

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

h 4

Trouble is not fixed.

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

v

INSPECTION END

EC-330

Replace engine coolant
temperature sensor.

558



TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

; (DTC: 0103) (Cont’d)
COMPONENT INSPECTION
Engine coolant temperature sensor &
Check resistance as shown in the figure.
Temperature °C (°F) Resistance kﬂ i
“te 20 (68) 21-29 )
50 (122) 0.68 - 1.00 e
SEF152P 90 (194) 0.236 - 0.260
If NG, replace engine coclant temperature sensor. LG
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttie Position Sensor (DTC: 0403)

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 one
controls engine operation such as fuel cut.

SEFO89K
o Supply voltage:
£ 45 5V (Applied between terminals No. 1 and 3)
g .
g
c
S 3
2Lz
“ 2l
i 1) g2
7 2 e
Throttle position sensor € ?ﬂ
5 508
32 %% 90
Throttle valve opening angle (deg.} MEF565D

Diagnostic
K It
Trouble Malfunction is detected when ... ChE.}C ems
(Possible Cause)
Code No.
PO120 ® An excessively low or high voltage from the sensor is | ® Harness or connectors
0403 sent to ECM. (The sensor circuit is open or shorted.)

® Voltage sent to ECM is not practical when compared | ® Throttie position sensor
with mass air flow sensor and camshaft position sen-
sar signais.

EC-332

560



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (DTC: 0403) (Cont’d)

~ = L OVERALL FUNCTION CHECK
MONITOR NO FA Use this procedure to check the overall function of the throttie
THRIL POS CEN o8y, position sensor. During this check, a DTC might not be con- |
firmed.
1) Turn ignition switch “ON".
2) Select “MANU TRIG” and “HI SPEED” in “DATA j{&
MONITOR” mode with CONSULT.
3} Select “THRTL POS SEN” and “ABSOL TH-PS” in
“DATA MONITOR” mode with CONSULT. El
RECORD | 4) Press RECORD on CONSULT SCREEN at the same
M SEF024P time accelerator pedal is depressed.
5) Print out the recorded data and check the following: LG
NG data OK data e The voltage when accelerator pedal fully released
TS g o ey o is approximately 0.35 - 0.65V.
R I L I ) ¢ The voltage rise is linear in response to accelera-
1..__ L._‘ tor pedal depression.
T e e The voltage when accelerator pedal fully
~] """" ] depressed is approximately 4V. Rt
OR
e S s 8T ik .fﬁv. 1) Turn ignition switch “ON". .
e s LS SIS TR /L &/ 2) Check the voltage between ECM terminal @ and oL
S {ground} and check the following:
e T e The voltage when accelerator pedal fully released KT
I is approximately 0.35 - 0.65V. &
™ ¢ The voltage rise is linear in response to accelera-
THRTL ABSOL THRTL ABSOL tor pedal depression. AT
15:38  SoN oo’ 1538 £on H40 ® The voltage when accelerator pedal fully depressed ™
v (%) V) (%) is approximately 4V.
0036 2.14 399 00'46 288 574 =n
00"37 220 413 00'47 3.00 60.5 P
00"38 2.26 42.7 00"48 3.12 63.3
00'39 232 44.4 00"4% 3.24 66.1
00’41 226 42.7 00"50 3.34 6B.9
0042 220 413 00"51 3.46 71.4 =i
0043 258 504 00’52 356  74.2 (i
00'44 266 52.5 00°63 3.68 77.0
0045 276 54.9 00"54 3.80 79.8
SEFG21P
. COMNECT .
8V
ECM ]ofceNNECTOHJ
43 {(ground) T
pts]
L - BT
{,\ ® o
\9 — SEF022P )
A
L
10

EC-333 o61



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (DTC: 0403) (Cont’d)

THROTTLE
ggﬁls-rcl)%N I ; Detectable line for DTC
— : Non-detectable line for DTC
L. k2l L)
PiL ¥ B
~
| ]
| I
| |
] 1
[ 1
1 |
I ]
I I
1 ]
I |
] |
i |
| !
I 1
I i
I I
i |
I 1
I |
| i
i I
4 I I
| I
I i
I i
| !
) I
1 I
| I
I ]
I I JOINT
: ! CONNECTOR-1
| :
- = GY -
P/L Y B ®
el Ifza)l [Go
" ECM (ECCS
AVCC  TVO1  GND-A oy
MODULE) g
i %
D INGD)
= Fi0) &
BR !1 |2 ! I | GY
101]102]103{ 1104]105|106 =)
107}108]109 f110111]112 h
113[114]115] [+18]117]118 w S
AECO12A
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle positioh sensor
harness connectar
i

/ AECT798

DUSCOMRECT
A€
E G

QO

W

AECE869

AEC816

DISCOMECCT

!

AEC870

CISCONKEST NISCOMVECT
AEe A&

[__ecm _olconnector] (“[2] ) (Fo)
23

[Q]

G

AECBT71

Throttle Position Sensor (DTC: 0403) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK POWER SUPPLY.

1. Tum ignition switch “"OFF",

2. Disconnect throttle position sensor har-
ness connector.

3. Turn ignition switch “ON".

4. Check voltage between terminal @
and ground with CONSULT or tester.
Veltage: Approximately 5V

NG

OK

E v

Repair hamess or connec-
tors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch "OFF".

2. Loosen and ratighten engine ground
SCrew.

3. Check harness continuity between ter-
minal and engine ground.
Continuity should exist.

If OK, check harness for short.

NG

A 4

OK

v

Check the following.

® Harness for open or
short between ECM and
throttle position sensor

If NG, repair harness or

connectors.

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harpess continuity between ECM
terminal and terminal .
Continuity should exist.

If OK, chack harness for short.

NG

¥

OK

¥

ADJUST THROTTLE POSITION SEN-
SOR.
Perform “Basic Inspection”. EC-288.

A4

Repair harness or connec-
tars.

CHECK COMPONENT

{Throftle position sensor).

Refer to “COMPONENT INSPECTION”
on next page.

NG

h 4

Replace throttle position
sensar. To adjust it, per-
form “Basic Inspection”,
EC-288.

OK

A

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

J Trouble is not fixed.
A

Check ECM pin terminals for damage and
check the connection of ECM harness
cennector. Reconnect ECM harmness con-
nector and retast.

hd

INSPECTICN END

EC-335

B
LA

L

nl
anl

T
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle position sensar
harmess connector
~ N

A

Throttle Position Sensor (DTC: 0403) (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.

Throttle valve conditions

Resistance {at 25°C (77°F)]

Completely closed

Approximately 0.6 k(2

Partially open

0.6 - 4.0 k(2

Completely open

Approximately 4.0 k(}

If NG, replace throttie position sensor. To adjust it, perform

“Basic Inspection”, EC-288.

EC-336
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TROUBLE DIAGNOSIS FOR DTC P0125

Terminal Engine Coolant Temperature (ECT) Sensor
Sensor (DTC: 0908)
)
The engine coolant temperature sensor is used to detect the il
engine coolant temperature. The sensor modifies a voltage sig-
[' nal from the ECM. The modified signal returns to the ECM as nae
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 B
Gasket increases. J“
SEF594K|
LG
s0F (Reference data)
1 - N
g. Etnglne cotolant Voltage Resistance
a 4 Acceptable emperature (V) k()
_; 2- OC (OF)
5 a4 -10 (14) 4.4 7.0-11.4 eE
B o4l 20 (68) 3.5 21-29
o2r 50 (122) 2.2 0.68 - 1.00
i J. Il 1 1 1 L ﬂﬁ
OV 35—% 20 a6 6085 100 90 (194) 1.0 0.236 - 0.260 EL
{-4) (32) (68)(104) (140} {176) (212)
Temperature °C (*F) SEF012P
T
Diagnostic
Trouble Malfunction is detected when ... (Pgshseisll; “C?;:ze) i
Code No. AT
P0125 @ \/pltage sent to ECM from the sensor is not practical, |® Harness or connectors
0908 even when some time has passed after starting the (High resistance in the circuit) 2
engine. ® Engine coolant temperature sensor o
® Engine coolant temperature is insufficient for closed ® Thermostat
loop fuel control. .
8T
!
EL
[[D5:8

EC-337 565



TROUBLE DIAGNOSIS FOR DTC P0125

Yr MONITOR ¥ NO FAIL
COOLAN TEMP/S 30°C
[ RECORD |
SEF002P
FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
CALC LOAD 22%
COOLANT TEMP 30°C
SHORT FT #1 0%
LONG FT.# 2%
ENGINE SPD 1000RPM
VEHICLE SPD Okm/h
IGN ADVANCE 20.0
I E Al 26°C
0.0gm/sec
THROTTLE POS 0%
025 LOCATION 3
BRI,
025 81,32 0.080V

SEF003P

Engine Coolant Temperature (ECT) Sensor
(DTC: 0908) (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the engine

coolant temperature sensor circuit. During this check, a DTC

might not be confirmed.

Note: If both DTC P0115 (0103) and P0125 (0908) are
displayed, first perform TROUBLE DIAGNOSIS FOR
DTC P0115 (0103). (See EC-328.)

® »

3)
4)

Turn ignition switch “ON”.
Select “COOLANT TEMP/S” in “DATA MONITOR”
mode with CONSULT.
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

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.)

c LNy o BNy

— CONNECT
|| ECM [0 CONNECTOH” E—J‘]
a1

-

iy & @ o

SEF004P

Turn ignition switch “ON”.

Probe voltage meter between ECM terminal &) and
ground.

Start engine and run it at idle speed.

Check that voltage of engine coolant temperature
changes to less than 3.3 (V) within 15 minutes. (Be
careful not to overheat engine.)

EC-338
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor
(DTC: 0908) (Cont’d)

Gl
EC-ECTS-01
I3
mmi : Detectable line for DTC E
— Non-detectable line for DTC
LG

ENGINE COOLANT
AN TEMPERATURE
RALLI SENSOR EE
L2 N} ' '
BRY B8
oL
)
) AT
FA&
BR/Y B
|] ||50]l B
= BND-A JECM{ECCS S
CONTROL
MODULE)
(€29 -
ST
BT
RA
B
GY
Bl
101]102]10] [10]1os]i0e] 8 23 E 2 38]35 54 E =) 1D
10 ' 27128] |42}43 57
to7f1oos] [11ofi1fi12 EED O jefsofa[a2fa3] [3g[sq)| Ie7ieeleziealeales] [ ? H.S.
113]1afs15] [118f117]118] [sT Rsli7ie] 3a[3sefa7 6]67 [6aj6e]

AECS580

EC-339 . ' 567



TROUBLE DIAGNOSIS FOR DTC P0125

Engine coolant temperature
sensor harness connector

B

AECB829

HECONNECT
A€

)

!

AEC830

Engine Coolant Temperature (ECT) Sensor

(DTC: 0908) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK THERMOSTAT OPERATION.

A A
CHECK POWER SUPPLY. NG | check the following.
1. Turn ignition switch “OFF". ® Harness for open or
2. Disconnect engine coolant temperature short between ECM and
sensor harness connector. engine coolant tempera-
3. Turn ignition switch “ON". ture sensor
4. Check voltage between terminal @ If NG, repair harness or
and ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK
B ¥
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch "OFF". ® Harness for open or
2. Check hamess continuity between ter- short between ECM and
minal and engine ground. engine coolant tempera-
Continuity should exist. ture sensor
If OK, check harness for short. If NG, repair harness or
connectors.
OK
v
CHECK COMPONENT NG.} Replace engine coolant
(Engine cooclant temperature sensor}. temperature sensor.
Refer to “COMPONENT INSPECTION",
on next page.
CK
A d
NG

¥

When the engine is cold [lower than 70°C
(158°F)] condition, grasp lower radiator
hose and confirm the engine coolant does
not fiow.

OK

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

Trouble is not fixed.

v

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

¥

INSPECTION END

EC-340

CHECK COMPONENT
(Thermostat).

Refer to LC section
(“Thermostat”, “ENGINE
COOLING SYSTEM™).

If NG, replace it.

568



TROUBLE DIAGNOSIS FOR DTC P0125

SEF152P

Engine Coolant Temperature (ECT) Sensor

(DTC: 0908) (Cont’d)
COMPONENT INSPECTION

Engine coolant temperature sensor

Check resistance as shown in the figure.

Temperature °C (°F)

Resistance (k(l)

20 (68) 21-29
50 (122) 0.68 - 1.0
80 (194) 0.236 - 0.260

If NG, replace engine coolant temperature sensor.

EC-341

&

)

FiE

G2
=
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TROUBLE DIAGNOSIS FOR DTC P0130

Oxygen sensor
— Louver

\ — Zirconia tube

‘ Connector
\_ — Isolation bushing
- Contact plate

AEC854

Healed oxygen

Hotder —
sensor !

Louver -7

/ Heater pad L
Isolation Zirconia &
bearing fuke
AECB55
=1
=
(4]
o
=
T
=
=1
=2
2
&)
0 :
Rich =— Ideal ratio ———= Lean
Mixture ratio
SEF288D

Front Oxygen Sensor* (Front 02S) (DTC:
0303) :

The front 025" 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
richer conditions to 0V in leaner conditions. The sensor signal
is sent to the ECM. The ECM adjusts the injection pulse dura-
tion to achieve the ideal air-fuel ratio. The ideal air-fuel ratio
occurs near the radical change from 1V to OV.
A heater is used to activate the sensor on M/T models for Cali-
fornia and A/T models.
*+ Oxygen sensor (M/T models except for California)
Heated oxygen sensor (M/T models for California and A/T
models)

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. (Possible Cause}
P0130 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors
0303 ® The voltage from the sensor is constantly approx. G.3V. (The sensor circuit is open or shorted.)

the specified time.

® The maximum and minimum voltages from the sensor do not
reach the specified voltages.
® The sensor doas not respond between rich and lean within

#® Front oxygen sensor”
® Fuel pressure

® Injectors

® Intake air [eaks

 Oxygen sensor {(M/T models except for California}
Heated oxygen sensor (M/T models for California and A/T models)

% MONITOR % NO FaL []
CMPS'RPM(REF)  2137rpm
MAS AIR/FL SE 1,06V
COOLANTEMP/S  84°C
FROZSENSOR 037V
FR 02 MNTR LEAN
INJ PULSE 2 6msec
m
RECORD |
SEF084P

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the front
oxygen sensor circuit. During this check, a DTC might not be

confirmed.
2
2)

MONITOR” mode with CONSULT, and select “FR ©2

SENSOR” and “FR 02 MNTR”.

3} Hold engine speed at 2,000 rpm under no load dur-
ing the following steps.
4} Touch “RECORD” on CONSULT screen.

EC-342

Start engine and warm it up sufficiently.
Select “MANU TRIG” and “HlI SPEED” in “DATA



TROUBLE DIAGNOSIS FOR DTC P0130

Front Oxygen Sensor* (Front 02S) (DTC:
0303) (Cont’d)

5) Check the following.
¢ “FRO2MNTR” in "DATA MONITOR” mode changes 2]
from “RICH” to “LEAN" to “RICH” 5 times in 10 sec-

onds.
5 1imes (cycles) are counted as shown below: (714,
cycle 11121314151
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R £
R = "“FR ©G2 MNTR”, “RICH”
L ="“FR 02 MNTR”, “LEAN” LE
e “FR 02 SENSOR” voltage goes above 0.6V at least
once.
e “FR 02 SENSOR?” voltage goes below 0.35V at |least
ohce.
88 o FE
s 8g"
17:51 (POS) '
(rpm) Maxlmum . N 2L
09"13 2050 0.19 SN : | Sy ,'-\_ v " « Maximum V0|tage
09'11 2050 018 - e should be aver 0.6V
09'09 2050  0.18 cozd * ¢ T T at least one time. o
09'07 2037  0.18 2 MT
gg:gg gggg 8;3 § L l, . A P * Minimum voltage
’ ' A A hould be below 0.35V
L GRAPH ILL Mo e SEFOBEP
F&,
i
BE
CONNECT - OR
e % .ﬁ». 1) Start engine and warm it up sufficiently.
&/ 2) Setvoltmeter probes between ECM terminal @9 (sen- gt

2 \\u?u 4 . .
CDNNEGTDR K sor signal) and @3 (engine ground).

‘5 3) Check the following with engine speed held at 2,000

rpm constant under no load. B&
¢ Maifunction indicator lamp goes on more than 5

times within 10 seconds in Diagnostic Test Mode |l

{ f& (FRONT OXYGEN SENSOR MONITOR). i
" .~ C H ¢ The maximum voltage is over 0.6V at least one time.
SEFoBSP e The minimum voltage is below 0.35V at least one

time. H&

EL

B

EC-343 | 571



TROUBLE DIAGNOSIS FOR DTC P0130

Front Oxygen Sensor* (Front 02S) (DTC:
0303) (Cont’d)

IGNITION SWITCH
ON or START
_l_ FUsSe |Referto “EL-POWER".
10a |BLOCK
(HEC)
+— @ mmm : Detectable fine for DTC
JHED] — wm : Non-detectabie line for DTC
BR/Y @ : M/T models except for California
r‘—l@ @ : MIT madels for California and AT models
GD!
BRY
I| 3 I]
FRONT FRONT
HEATED OXYGEN
OXYGEN SENSOR
SENSOR

i

JOINT JOINT
CONNECTOR-2 CONNECTCR-1
O~ ——r v E—=Tr o —
I o
OR W B l
[l ME =)
O2HL 025F  GND-C &%Nés I
CONTROL B B
MODULE) L 4
F24 &2 F23

Refer to last page (Foldout page).

101]102]103] |104]105]106

1071108]108] [110[111]112)

113|114]115] [116[117]118

AECS85
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TROUBLE DIAGNOSIS FOR DTC P0130

M/T models except for California .
= -
p &)L AAT
) Front oxygen sensor
harness connector

& | 5

Front heatad oxygen
sensor harness
G

N

DISCONNECT & 0 SCOMNECT
MAE A€

[—=ewBloomeeror]) ¢ [7] @
46

|

s z

(&

B
B ACTIVETESTE  [7]

SELF-LEARN 100%
CONTROL

=== MONITOR ===
CMPS-RPM {REF)  8%2rpm
COOLAN TEMP/S 93°C
FR 02 SENSOR 0.91V
AE ALPHA 102%

CLEAR

AECE47

Front Oxygen Sensor* (Front 02S) (DTC:

0303) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect front oxygen sensor har-
ness connector and ECM hamess con-
nector.

3. Check harmess continuity between ECM
terminal and terminal @ (M/T
models except for California), terminal

(M/T medels for California and A/T
models).
Continuity should exist.

. Check harness continuity between ECM
terminal and ground.
Continuity should not exist.
If OK, check harness for short.

NG

lox

Loosen and retighten engine ground
SCIews.

B y

7| tors.

Repair harness or connec-

|—(—2LEAH THE SELF-LEARNING DATA.
1. Start engine and warm it up sufficiently.
2. Select “SELF-LEARNING CON-

@ TROL" in "ACTIVE TEST”

mode with CONSULT.

3. Clear the self-learning control
coeflicient by touching
“CLEAR".

. Run engine for at least 10 min-
utes at idle speed.

Is the DTC PO170 detected?
Is it difficult to start engine?
OR

Yes

."i:q'l?‘ 2. Turn ignition switch “OFF” and
‘.'&;», wait for at least 3 seconds.

3. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.

. Stop engine and reconnect
mass air flow sensor harness
connector.

. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode Il.

. Erase the Diagnostic Test Mode
Il (Seli-diagnostic results)
memary. Make sure diagnostic
trouble code No, 0505 is dis-
played in Diagnostic Test Mode
IL

. Run engine for at feast 10 min-
utes at idle speed.
Is the DTC 0706 detected?
Is it difficult to start engine?

v No

{Go to next page.)

EC-345

A

Go to “TROUBLE DIAG-
NOSIS FOR DTC PO170
(0708)", EC-356.

FE

ol

[

Fm\
Pal]

573



TROUBLE DIAGNOSIS FOR DTC P0130

Front Oxygen Sensor* (Front 02S) (DTC:

0303) (Cont’d)
®

‘

CHECK COMPONENT

NG

.| Replace front heated oxy-

(Front heated oxygen sensor heater). (M/T
models for California and A/T models).
Refer to “COMPONENT INSPECTION"”
betow.

OK
h 4

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

Trouble is not fixed.

Check ECM pin terminals for damage anc!
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.

3

INSPECTION END

AEC745

COMPONENT INSPECTION

"| gen sensor.

Front heated oxygen sensor heater

Check resistance between terminals () and ).
Resistance: 3.3 - 6.3() [at 25°C (77°F)]
H NG, replace front heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one.

EC-346
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TROUBLE DIAGNOSIS FOR DTC P0130

Closed Loop Control (DTC: 0307)

¢ The closed loop control has one trip detection logic.

Diagnostic
Trouble Malfunction is detected when ... Ch?‘:k Itoms
{Possible Cause)

Code No. e
PO130 ® The closed loop control function does not operate ® The front heated oxygen sensor* circuit is open or -
0307 even when vehicle is driving in the specified condition. | short.

& Front heated oxygen sensor”. R
® Front heated oxygen sensor heater (M/T models for
California and A/T models)
* QOxygen sensor (M/T models except for California) LC

Heated oxygen sensor (M/T models for Caiifornia and A/T models)

RE
GL
[T
OVERALL FUNCTION CHECK
% MONITOR % NO FAILL ] ) ,
Use this procedure to check the overall function of the closed
CMPS-RPM(REF)  2137rbm loop control. During this check, a DTC might not be confirmed. &T
MAS AIR/FL SE 1.96Y @ 1) Start engine and warm it up sufficiently.
COOLANTEMP/S — 84°C 2) Select “"MANU TRIG” and “H! SPEED” in “DATA
FRO2SENSOR 037V MONITOR” mode with CONSULT, and select “FR 02 F&
FR 02 MNTR LEAN SENSOR” and “FR 02 MNTR".
INJ PULSE 2.8msec 3) Hold engine speed at 2,000 rpm under no load dur-
ly ing the following steps. [F&
RECORD j 4) Touch “RECORD” on CONSULT screen.
SEF084P 5) Check the following. o
e “FR 02 MNTR” in “DATA MONITOR” mode changes £#
from “RICH” to “LEAN” to “RICH” & times in 10 sec-
onds. .
5 times (cycles) are counted as shown below: ST
cycle | 1121314151 -
FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R ™
R = “FR 02 MNTR”, “RICH" BT
L =“FR 02 MNTR”, “LEAN” ¥
OR
1) Start engine and warm it up sufficiently. 18

2) Check that malfunction indicator lamp goes on more
than 5 times in 10 seconds while keeping at 2,000
rpm in Diagnostic Test Mode . El

DIAGNOSTIC PROCEDURE

Retfer to TROUBLE DIAGNOSIS FOR DTC P0130, EC-342. 1B
Refer to TROUBLE DIAGNOSIS FOR DTC P0135, EC-348
(M/T models for California and A/T models).

EC-347 575



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (DTC:
0901) (M/T models for California and A/T

SYSTEM DESCRIPTION

Camshaft position sensor

Engine coolant temperature sensor

Mass air flow sensor

The ECM performs ON/OFF control of the front

models)
Engine speed
"] ECM Front
Engine coolant temperature (ECCS .| heated oxy-
> control gen sensor
, , module) heater
Amount of intake air
Engine speed (rpm) Engine congition | T Tont heated oxygen

heated oxygen sensor heater corresponding to
the engine conditions.

sensor heater

Above 3,200 — OFF
Heavy load after OFF
Below 3,200 warmed up
Except above ON
Diagnostic Trouble L Check ltems
Malfunction is detected when ...
Code No. ! (Possible Cause)
P0O135 ® The current amperage in the front heated oxygean ® Harness or connectors
oo sensor heater circuit is out of the normal range. (The front heated oxygen sensor heater circuit is
(An improper voltage drop signal is sent to ECM open or shorted.)
through the front heated oxygen sensor heater.) ® Front heated oxygen sensocr heater

DIAGNOSTIC TROUBLE CODE DETECTING
CONDITION

® "’

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

2) Start engine and run it for at least 35 seconds at idle
speed.
OR
(=) 1) Start engine and run it for at least 35 seconds at idle
e speed.
2) Select “MODE 3" with GST.
OR
@ 1) Start engine and run it for at least 35 seconds at idle

speed.

Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.

Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-348
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (DTC:
0901) (M/T models for California and A/T
models) (Cont’d)

IGNITION SWITCH Bﬂ ;a
ON or START e
FUSE
10A |BLOCK |Refer to "EL-POWER". EH
(HEC) s : Detectable line for DTC Sl
e Non-detectable line for DTC
LS

BEC BT

FRONT
HEATED ==
OXYGEN PE
SENSCR
[ | Gl
OR W
< R
1 hel i 1 [‘.:“I.
1 ]
I 1
| |
1 1 A
1 |
I 1
| |
I I s
I I E
| 1
| ]
| i
1 ]
I I [
! : JOINT - JOINT
! ! CONNECTOR-2 CONNECTOR-1
] -
< eo—E—— ke E—=grev— o
I ® ST
OR W B
iE ize]l =1
" ECM @
OzHF O25F GND-C | =0 BiS]
ONTROL B B
MODULE) -1 L
Fa4 = = -
2 T
Rsfer to last page {Foldout page), &
EL
4
T @ E® pH @ ®
w aYy aY ay )
Y o 1B
| w 1+
101[102}103] hoafosfios]  [112]28] [¢} eofofoalzs]  [aelae] [eclarl fsafsafssl [ss]
rohvoshoal Frrotatreat L6 1718181 fio] O [24]25]25[27]28] T4 a3] [e]45]slsT]58]50]60] [57]
[1]12[13f14] g 23J30[31]52[33] * [y9Teq] L47l4sl62]6als4]es)
113 114[115 116117118 1611718 14]35136]37 [51]52] [esle7]es]s9]
AEC594
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (DTC:
0901) (M/T models for California and A/T

models) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

& LISCANNECT
A€

|

® o

B &

!

AEC743

ﬁ BISCONMECT & DISCONNES™
:
AE A€

i
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect front heated cxygen sensor | ® Harness connectors
harness connector. .
2. Turn ignition switch "ON". ® 10A fuse
3. Check voltage between terminai @ and @ Harness for open or short
ground. between front heated oxy-
Voltage: Battery voltage gen sensor and fuse
If NG, repair harness or con-
OK nectors.
CHECK GROUND CIRCUIT. NG Repair harnass or connec-
1. Turn ignition switch “OFF”. "| tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between termi-
nal (1) and ECM terminal (i15).
Continuity should exist.
If OK, check harness for short.
lOK
NG

CHECK COMPONENT

Y

(Front heated oxygen sensor heater).
Refer to "COMPONENT INSPECTION”

below.
l OK

Disconnect and reconnect harness connec-
tors in the circuit, and retest.

i Trouble is not fixed,

Check ECM pin terminals for damage and
check the connecticn of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

I EcMm |‘3\CONNECT0_HH —
115 1
t
()
AECT744
& DISCONMECT " oy
A€
al2]1
o o
AEC745

COMPONENT INSPECTION

Replace front heated oxy-
gen Sensor.

Front heated oxygen sensor heater

Check resistance between terminals @) and (3).
Resistance: 3.3 - 6.3() at 25°C (77°F)
If NG, replace front heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one,

EC-350
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TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S)

Louver (DTC: 0707)
X Sensor base (THaN) - erminals The rear heated oxygen sensor (Rear HO2S), after the three &l
\ way catalyst, monitors the oxygen level in the exhaust gas.
G — e = Even if the switching characteristics of the front heated oxygen
hﬁ/& = '\ SR ' sensor® shift, the air-fuel ratio is controlled to stoichiometric by HA
Halder Glass seal Aubber the signal from the rear heated oxygen sensor.
seal This sensor is made of ceramic titania. The electric resistance B0

of ceramic titania drastically changes at the ideal air-fuel ratio.
The output voltage of the sensor, depending on its resistance,
is approximately 0 to 2.2V, LE
The ECM supplies the sensor with approximately 2V and then —
measures the output veltage. About OV means lean and about
2V means rich.

Under normal conditions, the rear heated oxygen sensor is not
used for engine control operation.

Itis used only for the on-board diagnosis of three way catalyst. gz

*: Oxygen sensar {M/T models except for California)
Heated oxygen sensor {M/T models for California and A/T models)

SEF716DA

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 [T
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.

'T
Diagnastic Trouble L Gheck ltems i
Code No. Malfunction is detected when ... (Possible Cause)
P0136 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors S
0707 (The sensor circuit is open.)
® Rear heated oxygen sensor
............................................................................................................................................................................ ol ¢
Tuir
® The specified maximum and minimum voltages from tha sen- | ® Harness or connectors
sor are not reached. (The sensor circuit is shorted.)
® |t takes more than the specified time for the sensor to ® Rear heated oxygen sensor B
respond between rich and lean. @ Fue! pressure
® [njectors )
® |ntake air leaks ST
EL
)
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TROUBLE DIAGNOSIS FOR DTC P0136

B ACTVETEST R
FUEL INJECTION
CMPS*RPM(REF)

FR O2 SENSOR
BR 02 SENSOR

—zo===z=== MONITOR z==z=zz==z=:z
725rpm

0.84V
1.89V

1

M uP | DWN

|lQd]

SEF210R

- [EcMm ﬁ?omnsoroa][
52 43

V]

\ @ o

aontir, 4
\\\\ ,I/

:/E
Cfﬁ—H

SEF103P

ff

=]

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: 0707) (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear
heated oxygen sensor circuit. During this check a DTC might not
be confirmed.
@ 1; Start engine and warm it up sufficiently.

2

3)

Select “FUEL INJECTION” in “ACTIVE TEST”
mode, and select “RR 02 SENSQOR” as the monitor
item with CONSULT.
Check “RR 02 SENSOR?” at idle speed when adjust-
ing “FUEL INJECTION” to +25%.
“RR 02 SENSOR” should be above 0.6V at least
once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR’ should be below 0.55V at least
once when the “FUEL INJECTION” is —25%.

OR

B 3

&/ 2)

Start engine and warm it up sufficiently.

Set voltmeter probes between ECM terminals &2
(sensor signal) and @3 (engine ground).

Check the voltage when revving 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, skip step 4.

Check the voltage when revving 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.

Ly
28 8,
53 °
o TF g
N x -
W oS O>
Z" L 0% 3
8383 §<o -
§2g 9%
. == s N -
s 8y 3
Yo oo
hoao 3 o

The voltage should be above
0.6V at least one time.

The voltage should be below
0.55V at least one time.

SEF104P

EC-352
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TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: 0707) (Cont’d)

EC-RRO2-01

IGNITION SWITCH
ON or START

;

FUSE |Refer to *EL-POWER".

mmm : Detoctable line for DTC
=+ Non-detectable line for DTC
{TL> : Models for California

@ : Except for California models

o
L EnllCl

REAR

HEATED
OXYGEN
SENSOR

JOINT JOINT
CONNECTOR-2 CONNECTOR-1

fr= [ 1]
oate  OzsR |EQMECCS [E T or —{(E—2JF ov
MODULE)
O2H-
] , |
B B
B - =+
L - -
Fiz
Refer to last page (Foidout page}.
] 5 @ AT E® o
DERNERE o [ NGBy
[0 E.ED
2] {1 ke] oy av

101

107

i02]103] f104f10s}i0s ﬂlﬂﬂ 4
7 10

10af1os| [110f111f112
| [11]:2[1314] fig

113

114fus| [1efpte| peT i Tie

AEC591

[
Eﬁ i
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TROUBLE DIAGNOSIS FOR DTC P0136

Rear heated

oxygen sensor
harness connector

A
Rear heated
oxygen sensor

N\

AEC785

Front drive shaft
{Right side)

Rear heated oxygen sensor

CISCONNELT Eﬁ DBISCONNECT
A€ A€

[_Eom __[cjconnecton]] (J2] ) (&1
52 @
| [ A 1B

AEC320

AECE74

E &

@I @A

()

AECE75

E DISCONNECT EISCONNECT
A E A€

[[ecm fe[comnector]| (3] [ D (&)
108

) Hb

(&

GD,
(F2)

AECBE76

Rear Heated Oxygen Sensor (Rear HO2S)

(DTC: 0707) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

o l

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between terminal
(@) and ECM terminal (108).
Continuity should exist.
If OK, check hamess for short.

CHECK INPUT SIGNAL CIRCUIT. NG ["Check the following.
1. Turn ignition switch “OFF". | ® Harness connectors
2. Remove grommet from underbody near three @ @ {Except
way catalyst to remove rear heated oxygen for California models)
sensor harness connector. ® Harness conneciors
3. Disconnect rear heated oxygen sensor har- @2, (Except
ness connector and ECM harness connector. for California models)
4. Check harness continuity between ECM ter- ® Harness for open or
minal and terminal . short between rear
Continuity should exist. heated oxygen sensor
5. Check harness continuity between ECM ter- and ECM
minal @ and ground. If NG, repair harness or
Continuity should not exist. connectors.
If OK, check harmness for short.
l OK
Loosen and retighten engine ground screws.
B l
CHECK POWER SUPPLY. NG Repair harmess or con-
1. Tumn ignition switch "ON". " | nectors.
2. Check voltage between terminal @ and
ground.
Voltage: Battery voltage
l OK
NG

oK

¥

®

{Go tc next page.)

EC-354

Check the following.

® Harness connectors
(except for Califor-
nia)
(B2, @12,

® I%sg(%mectors
{except for California)

® Harness for open or
short between rear
healed oxygen sensor
and ECM

If NG, repair harness or

connectars.
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TROUBLE DIAGNOSIS FOR DTC P0136 .
Rear Heated Oxygen Sensor (Rear HO2S)

D) S — (DTC: 0707) (Cont’d)
M € ®
af
[[_Ecm__[clconnecToR]] l &l
h 11 D]
CHECK ECM GROUND CIRCUIT. NG_ Repair harness or con- .
Check harness continuity between ECM termi- ™| nectors. Bild
nal @ and ground.
Continuity should exist.
If OK, check harness for short. [Ell
) oK
AEC513 i
CHECK COMPONENT NG__ Replace rear heated L2
{Rear heated oxygen sensor heater), | oxygen sensor.

Refer to “COMPONENT INSPECTION" below.

lOK

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

l Trouble is not fixed.

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

retest. )
l &Y
INSPECTION END ”
&
=1
T
£

COMPONENT INSPECTION

igj] Rear heated oxygen sensor heater -

Check resistance between terminals 1) and @).
Resistance: 5.2 - 8.2(} [at 25°C (77°F)]

If NG, replace the rear heated oxygen sensor. BS

CAUTION:

Discard any heated oxygen sensor which has been

dropped from a height of more than 0.5 m (19.7 in) onto a ET
hard surface such as a concrete floor; use a new one,
AEC877

[Fl&:
=i
DX
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TROUBLE DIAGNOSIS FOR DTC P0170

ON-BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to
the theoretical mixture ratio based on the mixture ratio feedback signal from the front oxygen sensor*.
The ECM calculates the necessary compensation to correct the offset between the actual and the theo-

retical ratios.

Fuel Injection System Function (DTC: 0706)

In case the amount of the compensation value is extremely large, the ECM judges the condition as the
fue! injection system malfunction and lights up the MIL (2 trip detection logic}.

ECM

Density of oxygen in exhaust gas (ECCS N
Front heated oxygen sensor™ _ _ - » * Injectors
{Mixiure ratio feedback signal) control
module)
Diagnostic Trouble . Check ltems
Malfunction is detected when ... .
Code No. {Possible Cause)
PG170 ® [Fuel injection system does not operate properly. ® |ntake air leaks
0706 ® The amount of mixture ratio compensaticn is excessive. (The |® Front oxygen sensor”

mixture ratio is too lean or too rich.)

® Injectors

® Exhaust gas leaks

® |ncorrect fuel pressure
® Lack of fuel

® Mass air flow sensor

*: Oxygen sensor (M/T models except for California)
Heated oxygen sensor {M/T models for California and A/T modeis)

MacTiveTESTR [
SELF-LEARN 100%
CONTROL

zmmmmemses MONITOR zzzzzzzz==
CMPS » RPM (REF) Orpm
COOLAN TEMP/S 93°C
FR 02 SENSOR 0.01v
AF ALPHA 100%
m
CLEAR

SEF211R

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)

1)
2)

3)

Start engine and warm it up sufficiently.
Turn ignition switch “OFF" and wait at least 5 sec-
onds.
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 run it for at least 10 minutes
at idle speed.
The DTC P0170 should be detected at this stage, if
a malfunction exists.
If it is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction, too.

OR

EC-356

584



TROUBLE DIAGNOSIS FOR DTC P0170
Fuel Injection System Function (DTC: 0706)
Mass air flow sensor (Cont,d)

harness connector . A
ARG T ;\\}-\._y\\‘ ‘ﬁ. 1) Disconnect mass air flow sensor harness connector.
‘ ) &/ 2) Start engine and run it for at least 3 seconds at idle &
Wil speed.

3} Stop engine and reconnect mass air flow sensor har-
ness connector.

4) Turn ignition switch “ON”.

5) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 0102 is detected. &}

- 6) Erase the DTC 0102 by changing from Diagnostic

AECE23 Test Mode Il to Diagnostic Test Mode |.

7) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.

8) Start engine again and run it for at least 10 minutes
at idle speed.
The DTC 0706 should be detected at this stage, if a
malfunction exists. .

9) Ifitis difficult to start engine at step 8, the fuel injec- U5
tion system also has a malfunction.

s
Gl

BT

od)
20

@i
=

BIES
RS

Fl&
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TROUBLE DIAGNQOSIS FOR DTC P0170

Fuel Injection System Function (DTC: 0706)

(Cont’d)
EC-FUEL-01
IGNITION SWATCH
BATTERY ON of START
30 EII:JS(E:K Refer to "EL-POWER".
] {HEC)
G = : Detectable line for DTC
rl.-i—l—l — : Noni-detectable line for DTC
BR/Y * MIT models except for
(GNITION WD Y™ oo
OFF T <{EM> : MIT medels for California
ACC\. oON BRAY and AT models
e &Ed
L &
il R
N
3
I ER| rrowT_ SENSOR
BR OXYGEN
e e SENSOR
i
i
I [
I OR W
B i ‘_\1
e @D M
F26 < I ’ I
1
P . ‘7 e
@ s @ ve—— : : JOINT
I ¥ 1 i I CONNECTOR-2
B/A B/R BR B/A : !
-1 I
21 27 27 =1 <l e—O-Z—il
INJECTOR INJECTGR INJECTOR INJECTOR ay
NO. NO. 2 NQ. 3 NO. 4 ﬁ'ﬂ
Fi6 JOINT
L|%|_| L|+|_J LL_:J_I Li_l CONNECTOR-1
28
R/B Y/B GB LB
| | | | I LHZJ.J
AB Y8 G/B LB OR W B
GY
[Feal 107 [oa]] [Fos] [EEL =] (&=l I
ING#1 INJ#2 INJ#3 INJ#4 O2HF  025F GND-C |EQNiRor b g
MODULE) ) |
E29 B B
L L
& Gz
Refer to last page (Foldout page).
[ @ (=] (34) il El BIGT, 1 (F1) | (1. G
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TROUBLE DIAGNOSIS FOR DTC P0170

SEF099P

Front oxygen sensaor
harness connector

I,/f -_‘ \ ; ‘/ 5

=

AECB56

M/T models for California and A/T models 7,

SRS
\/ SE

Front heated o;(ygen
£

sensor harness%/

A

’E DISCONNECT = DISCONHECT
€ H4€

[ eow  lcomecon]] (2D @D

Ol

46

[Q]
& /)

AECO075A

Fuel Injection System Function (DTC: 0706)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

i,

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.

NG Repair or repiace.

Y

iOK

=

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle. Listen for an
intake air leak after mass air flow sensor.

NG

LG

Repair or replace.

«

CHECK FRONT OXYGEN SENSOR.

1. Turn ignition switch “OFF”.

2. Disconnect front oxygen sensor” har-
nass connector and ECM harness con-
nector.

3. Check hargess continuily between ECM
terminal and terminal (M/T mod-
els except for California) or terminal
{M/T models for California and A/T mod-
els).

Continuity should exist.

4. Check harness continuity between ECM
terminal {or terminal @) and
ground.

Continuity should not exist.
If OK, check harness for short.

NG Repair harness or connec-

'LOK

tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer {o
EC-0.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)

NG Check fuel pump and cir- i

"1 cuit. Refer to EC-444, i

*: Oxygen sensor (M/T mod- _
els excepl for California) EE
Heated oxygen sensor (M/T
models for California and
AT models)

A few seconds after ignhition switch is ST
turned OFF to ON:
Approx. 294 kPa
(3.0 kgicm?, 43 psi) Ba
it
J’ OK
CHECK MASS AIR FLOW SENSOR. NG Check connectors for o7
Check “MASS AIR FLOW” in "] rusted terminals or lcose =
“DATA MONITOR” mode with connections in the mass air
CONSULT. . flow sensor circuit or engine
1.0 - 4.0 gem/sec: at idling grounds. [H&
5.0 - 10.0 gem/sec: at 2,500 rpm Retfer to EC-318.
= OR
Gﬂu?f Check “mass air flow” in MODE 1
2 with GST. EL
1.0 - 4.0 gem/sec: at idling
5.0 - 10.0 gem/sec: at 2,500 rpm
JoK (o3¢
(Gio to next page.)
587
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TROUBLE DIAGNOSIS FOR DTC P0170
Fuel Injection System Function (DTC: 0706)

L
E . comEeT “ (Cont d)
[_EcM o] connecTeR] i
LA CHECK INJECTORS. NG | parform TROUBLE DIAG-
1. Turn ignition switch “CN". "| NOSIS FOR NON-DE-
2. Check voltage between ECM terminals TECTABLE ITEMS,
(o2, (10d, (oD, and and ground “Injector”, EC-439.
with CONSULT or tester. Repair harness or connec-
o Battery voltage should exist. tors.
= > 3. Turn ignition switch “OFF".

=  SEF691P

lox

Remaove injector assembly.

Refer to EC-250.

Keep fuel hose and all injectors connected
to injector gallery.

1. Disconnect camshaft pasition sensor Drips | Replace the injector(s) from
harness connector. which fuel is dripping.

2. Tumn ignition switch "ON”. Make sure
fuel does not drip from injector.

lDoes not drip.

Y

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

INSPECTION END

EC-360 588



TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0605)

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

1. One Trip Delection 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 revolutions.
If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will
change from blinking 1o 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 will 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 revolutions of the engine.

Diagnostic Trouble —_ Check Items
Code No. Malfunction is detected when ... (Possible Cause)
]
PO300 (0701) ® Multiple cylinders misfire. Improper spark plug
® Insufficient compression
® Incorrect fuel pressure
P0301 {0608) ® No. 1 cylinder misfires. ® EGR valve
} ® |njector circuit is open or shorted
PO302 (0607) ® No. 2 cylinder misfires. ® Injectors
® Intake air leak
P0303 (0608) ® No. 3 cylinder misfires.  Ignition secondary circuit is open or
shorted
P0304 (0605 ® No. 4 cylinder misf ® Lack of fuel
( ) ©- % cylinger misfires. ® Magnetized flywheel {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 at least 5 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 sufficientiy.

A 2) Turn ignition switch “OFF” and wait at least 5 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 walit at least 5 seconds.
3) Start engine again and drive at 1,500 - 4,000 rpm for at least 10 minutes.
4) Perform “Diagnostic Test Mode 1l (Seif-diagnostic results)” with ECM.

EC-361
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

SECE4TA

0]

B ACTIVE TEST H |:|

% ¥ % POWER BALANCE % % %
= = = MONITOR = = —

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0605) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

GING.
Stop engine and visually check exhaust
tube, three way catalyst and muffler for
dents.

CHECK FOR INTAKE AIR LEAK. NG_ Discover air leak location
Start engine and run it at idle speed. Listen 7| and repair.
for the sound of the intake air leak.
l OK
CHECK FOR EXHAUST SYSTEM CLOG- NG_ Repair or replace it.

CMPS-RPM {REF)
MAS AIR/FL SE
IACV-AACH

825rpm
1.53V
26%

OK

y
L%JLB_HLI TEST
il

SEF564N

CHECK EGR FUNCTION.
Perform OVERALL FUNCTION CHECK
(Procedure for malfunction B) for EGR

NG Repair EGR system.

A4

Function.
l oK

LISCOMNECT

Fuel injector harness
connector

Suitahle tool

. MEC703B

Ignition wire

Spark piug

- SEF45tR

Refer to EC-377.
B
PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE"” in
“ACTIVE TEST" mode.

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

OR

No

Y

.ﬁﬁ When disconnacting each injector

&=/ harmess connector ohe at a time, is
thete any cylinder which does not
produce a momentary engine

speed drop? .

Go to [A on next page.

l Yes
CHECK INJECTOR.
Does each injector make an operating

No

hd

sound at idle?
l Yes

Check injector(s} and cir-
cuit(s}). Refer to EC-439.

CHECK IGNITICN SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

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

4. Check for spark.

NG

h 4

OK

{Go to next page.)

EC-362

CHECK COMPONENT
{Ignition wires).

Refer to “COMPONENT
INSPECTION", EC-364.

OK

LNG

Replace.

Cheack ignition coil, power
transistor and their circuits.
{Refer to EC-411.)




TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0605) (Cont’d)
®

l &l
| CHECK SPARK PLUGS. NG | Repair or replace spark
Remove the spark plugs and chack for | plug(s). 2
fouling, etc.

iOK e
CHECK FUEL PRESSURE. NG | Check fuel pump and cir-
1. Release fuel pressure to zeto. Refer to ™ cuit. LG

EC-249.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)

lOK

CHECK COMPRESSION PRESSURE.
Refer to EM section.
® Check compression pressure.

NG | Check pistons, piston rings, oL

| valves, valve seats and cyl-
inder head gaskets.

Standard: i
kPa {(ka/cm?, psiy300 rpm
1,226 (12.5, 178)
Minimum: AT
kPa (kg/cmZ?, psi)/300 rpm
1,030 (10.5, 149)
Ditference between each cylinder: Ef,
kPa (kg/cm?, psi)f300 rpm
98 (1.0, 14)
JoK B4
CHECK IGNITION TIMING. NG | Adjust ignition timing.
Perform “Basic Inspection”, EC-288. " ER
i OK
CHECK MASS AIR FLOW SENSOR. NG | Check connectors for &7
Check “MASS AIR FLOW” in 1 rusted terminals or loose
“DATA MONITOR” mode with connections in the mass air
CONSULT. flow sensor circuit or engine BS
1.0 - 4.0 g-m/sec: at idling grounds.
5.0 - 10.0 g'mfsec: at 2,500 rpm Refer to EC-318.
OR If NG, repair of repiace it. ET
@ETT Check “MASS AIR FLOW?” in
= MQDE 1 with GST.
1.0 - 4.0 g-m/sec: at idling K4
5.0 - 10.0 g'm/sec: at 2,500 rpm )
+OK
EL
(Go to naext page.)
[
501
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

SEF174P)

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0605) (Cont’'d)

|

CHECK SYMPTOM MATRIX CHART.
Check items on the rough idle symptom in
“Symptom Matrix Chart”, EC-301.

NG

Repair or replace.

lOK

Some tests may cause a Diagnostic
Trouble Code to be set.

Erase the DTC from the ECM memory
after performing the tests. Refer to

EC-260.
'

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

and retest,

INSPECTION END

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:

h 4

13.6 - 18.4 k{}/m (4.15 - 5.61 k()/ft)

[at 25°C (77°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-364
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TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (DTC: 0304)

The knock sensor is attached to the cylinder biock. It senses
engine knocking using a piezoelectric element. A knocking &l
vibration from the cylinder block is sensed as vibrational pres-
sure. This pressure is converted into a voltage signal and sent
to the ECM. Rl

0D

PIEZO-ELEMENT Efi

Terminal
SEF598K

* Freeze frame data will not be stored in the ECM for the knock sensor. The MIL will not light for
knock sensor malfunction.

Diagnostic Check Items
Trouble Code Maifunction is detected when ... .
o (Possible Cause) FE
P0O325 ® An excessively low ot high voltage from the knock ® Harness or connectors
0304 sensor is sent to ECM. (The knock sensor circuit is open or shorted.) eL
® Knock sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION T
PROCEDURE
1) Turn ignition switch “ON” and select “DATA MONI-  _
TOR” mode with CONSULT. ar
2) Start engine and run it for at least 5 seconds at idle
speed. 5
OR A,
@ 1) Start engine and run it for at least 5 seconds at idle
speed. =
2} Select “MODE 3” with GST. o
OR
1) Start engine and run it for at least 5 seconds at idle ER
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn "ON". T
3) Perform “Diagnostic Test Mode I’ (Self-diagnostic
. results) with ECM.
El
&
EL

EC-365 593



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (DTC: 0304) (Cont’d)

EC-KS-01

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

ECM (ECCS
CONTROL
MODULE}
KNK
Lli"'.Jl
W
[ W
i i
i i
1 i
1 I
i i
i i
W =
G CONNECTOR-1
[GID)} - o GD)
1 (]
1@ Gy
| 1
! '
i 1
: i
| |
L o
w
II 2 Il
KNOCK
SENSOR ®

el
G-

— (o3 .
(I [T

GY 5] ] ar

101[102[103] {104]105]108 ﬂl;llﬂﬁﬁi PEEE-EE 38}39 56 ] 0
7 25126(27 42[4al [44]145146}157158 61]
107]108f109] Jt10fi13]112 O F24
[29a0]31 Jaz]ad] H.S.

El
=

aa]s0| Jarlsefeesa[se]es]
113114)115] P16j1171118 &[17[12 B B kAR [51]52] [esle7ies]es]

_.
—= |
B
]

AEC586
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TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (DTC: 0304) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

Loosen and retighten engine ground
SCrews.

l

CHECK INPUT SIGNAL CIRCUIT.

1. Turn igniticn switch “OFF”.

2. Disconnect ECM hamess connhector and
knock sensor sub-harness connector.

3. Check harness continuity between termi-
nal and ECM terminal .
Continuity should exist.

If OK, check harness for shori.

NG

Repair harness or connec-

8 lOK

tors.

CHECK SUB-HARNESS CIRCUIT.

1. Disconnect knock sensor harness con-
nector.

2. Check harness continuity between knock
sensor harness connector terminal
and knock sensor sub-harness connec-
tor terminal @
Continuity should exist.
If OK, check harness for short.

NG

Repair harness or connac-
-

¢0K

7 tors.

CHECK COMPONENT

NG

Replace knock sensor.

(Knock sensor).
Refer to “COMPONENT INSPECTION”
below.

¢0K

connector AECE59
DISCORNECT LISCONNES
M€ A€
[_ecm  [lconnecTon|| @5)
54
(]
AECS60
E ? OISGGYNECT %ﬁ CISCONHECT
1.3, E@ T.8.
G G WEGD)
()
AECE61

Disconnect and reconnect harness connec-
tors in the circuit, Then retest,

y Trouble is not fixed.

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

and retest.

INSPECTION END

AEC718

COMPONENT INSPECTION
Knock sensor

¢ Use an ohmmeter which can measure more than 10 M().

1. Disconnect knock sensor harness connector.

2. Check resistance between terminal (2) and ground.
Resistance: 500 - 620 k() [at 25°C (77°F)]

CAUTION:

Discard any knock sensors that have been dropped or
physically damaged. Use only new ones.

EC-367
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802)

Core—
;f The crankshaft position sensor (OBD) is located on the tran-
/ saxle housing facing the gear teeth (cogs) of the flywheel or
“Wﬁ 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

/ Coll
— Permanent magnet

SEF3956N Change' . . .
Due to the changing magnetic field, the voltage from the sen-
Crankshaft position sensor {OBD) — % s50r Changes_
jiﬁ‘“’{"""ec“" . 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 It
Trouble Code Malfunction is detected when ... gc ems
{Possible Cause)
No.
P0335 ® The proper puise signal from the crankshaft position ® Harness or connactors
0802 ’ sensor {OBD) is not sent to ECM whiie the engine is (The crankshaft position sensor {OBD) circuit is
running at the specified engine speed. open.}
® 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) Startengine and run it for at least 15 seconds at idle
i/
= speed.
2) Select “MODE 3" with GST.
OR
@ 1) Start engine and run it for at least 15 seconds at idle
speed.

2} Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON",

3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-368 596



TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802) (Cont’d)

EC-CKPS-01

M
. : Detectable line for DTC El
m——— ; Non-deteclable fine for DTC =
CRANKSHAFT
POSITION LG
SENSOR (OBD)
&
8] ]
w 8
Gt i~
| | -
! ] F&
| )
1
| I
| : oL
|
I I
Ak |
I
i ] T
' :
|
I i
I I
JOINT T
f ' CONNECTOR-2 &7
| !
e ——_ —
bsfTRIIIIIEE o-C—JFer 1 Ba
[5] B
JOINT
CONNECTOR-1
2]
GY -
BR

[o}
Iil-m——.—
l[}-m—J

{z?%

ECM (ECCS
CONTHOL
MODULE)
: GR RS
BT
(Rl
D) 01 (9 69
GY izl 141 16} oY &Y
EL
ﬁ 1
10t[r02fr 03] froafresfios ﬂﬂ 4 | 29 3 DX
7 10| 24 27128} {42
107}108[ 00| [110]111[112 BEED O Ro[sopi[ozs] fos
113]114)115] |116]117|118 [;s] Tie]i7]tal 34]35]35]37]

AEC592
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft position sensor (OBD)
harness connector

) NISGONMNFGT . JiSCONNECT
A€ MAE

@G |

ECM

lolconneCTOR]|
53

AECS79

B =

T.5.
@b

DISGOMNELT

(&)

AECS880

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: 0802) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

B v

CHECK INPUT SIGNAL CIRCUIT.

NG

1. Turn ignition switch “OFF”.

2. Disconnect crankshaft position sensor
{OBD) harness connector and ECM
harmess connector.

3. Check continuity between sensor termi-
nal (1) and ECM terminal 63) with
CONSULT or tester.

Continuity should exist.
If OK, check harness for short.

. | Repair harness or connec-

tors.

CHECK COMPONENT

[Crankshaft position sensor (OBDY)].
Refer to “COMPONENT INSPECTION”

on next page.
l OK

Disconnect and reconnect hamess connec-
tors in the circuit. Then retest.

,L Trouble is not fixed.

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

INSPECTION END

EC-370

OK
I::] ¥
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. | ® Harness for open or
2. Check harness cantinuity between ter- short between ECM and
minal @ and engine ground. crankshaft position sen-
Continuity should exist. sor (OBD) harness con-
If OK, check harness for short. nector
If NG, repair harness or
OK
connectors.
4
NG

Replace crankshaft posi-
tion senscr (OBD).
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TROUBLE DIAGNOSIS FOR DTC P0335

SEF960N

B

SEF151P

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802) (Cont’d)

COMPONENT INSPECTION

Crankshaft position sensor (OBD)
1.

2.
3.
4

Disconnect crankshaft position sensor (OBD) harness con-
nector. S

Loosen the fixing bolt of the sensor.
Remove the sensor.
Visually check the sensor for chipping. S
Check resistance as shown in the figure. Lo
Resistance:
M/T models
432 - 5281 [at 25°C (77°F)]
A/T models
166.5 - 203.5€) [at 25°C (77°F)] EE
Gl
HT
A
ST
BT
N
(78

EC-371 ' 599



TROUBLE DIAGNOSIS FOR DTC P0340

Sealed cover 7
Rotor head- 5 !

Light emitting
diode

Photo diode

Wave /S \

forming circuit- L_Rotor plate
SEF613B;

180° signal slit faor No. 1 eylinder

Iy
,-\@m\\\“. \:ﬁwg
»

p ;}\ 1° signal slit
A ()
5 “

F %N ~180° signal slit

Camshaft Position Sensor (CMPSKDTC: 0101)
The camshaft position sensor is a basic component of the
ECCS. It monitors engine speed and pisten 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° (POS) sig-
nal and 4 slits for a 180° (REF) 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
pulses. These pulses are converted into on-off signals by the
wave-forming circuit and sent to the ECM.

5 o
= T =
8 (0 =
\Z - =)
= =/
\\5, &/
’////f’//z i . -\\'\\\\3’/
L e
Rotar plate SEF8538
Diagnostic
L Check ltems
Trout;:i Code Malfunction is detected when ... {Possible Cause)
P0340 ® FEither 1° or 180" signal is not sent to ECM for the ® Harness or connectors

0101

specified engine speed.

first few secends during engine cranking.

® Either 1° or 180" sighal is not sent to ECM often
enough while the engine speed is higher than the

® The relation between 1° and 180° signal is not in the
normal range during the specified engine speed.

(The camshaft position sensor circuit is open cr
shorted.)

® Camshafi position sensor

® Starter motor {Refer to EL section.)

® Siarling system circuit {Refer to EL secticn.)

® Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Before performing the following procedure, confirm that
battery voltage is more than 10.5 V.

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

2} Crank engine for at least 2 seconds.
OR

(Gu@ 1) Crank engine for at least 2 seconds.
¥ 2) Select “MODE 3” with GST.

OR
gﬁ; 1) Crank engine for at least 2 seconds.

2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.

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

EC-372
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS)(DTC: 0101)

(Cont’d)
EC-CMPS-01
BATTERY (4
Refer to *YEL-POWER".
mmmmm ; Detectable line for DTG =
msumms : Non-detectable ine for DTC
L%

e Gt

|
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Refer to last page {(Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft position sensor

AECH15

DISCOMYECT

()

AECB16

Camshaft Position Sensor (CMPS)(DTC: 0101)

(Cont’d)

DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

3

CHECK POWER SUPPLY.

NG

1. Turn ignition switch “OFF",

2. Disconnect camshaft position sensor
harness connector.

3. Turn ignition switch “"ON".

4. Check voltage between terminal @and
ground with CONSULT or tester.
Voltage: Battery voltage

OK

¥

Loosen and retighten engine ground
SCrews.

Bl v

.| Check the following.

® Harness for open or short
between camshaft posi-
tion sensor and ECCS
relay

If NG, repair harness or

connectors.

CHECK INPUT SIGNAL CIRCUIT.

NG

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between ter-
minal @ and ECM terminals , ,
terminal @ and ECM terminals ,

Continuity should exist.
If OK, check harness for short.

OK
v

.| Repair harness or connec-

tors.

CHECK COMPONENT

NG

{Camshaft position sensar).
Refer to “COMPONENT INSPECTION”
on next page.

E] DISGONKES HSCONNEET
AE A€

[ eom —Sloommesron]] ¢ | 31 1)

a0« 44 EKE
e Al
. .——-—“-\

) ()

AEC818

OK
4

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

Trouble is not fixed.

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

h 4

INSPECTION END

EC-374

.| Replace camshafl position
"1 sensor.
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS)(DTC: 0101)

’
.& DISCONNECT (Cont d)
A€ DIAGNOSTIC PROCEDURE (NON-DETECTABLE
ERNNDIC CIRCUIM “
INSPECTION START
WA
!
@ CHECK GROUND CIRCUIT. NG* Repair harness or connec- M
= Check harness continuity between termi- "1 tors. Y
nal @ and engine ground.
ABCB19 Continuity should exist. L
I OK, check harness for short. LG
J OK
A
CHECK COMPONENT NG | Replace camshaft position
(Camshaft position sensor). sensor.
Refer to “COMPONENT INSPECTION"
below. EE
OK
h 4
Disconnect and reconnect harness con- cL
nectors in the circuit. Then retest.
Trouble is not fixed. MT

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

INSPECTION END
R
. conecr COMPONENT INSPECTION
@i] Camshaft position sensor ST
(_I(_l_l%_l_);—) 1. Start engine
2. Check voltage between terminals @), @ and ground with
AC range. 5S
@D O
l Condition Terminals Voltage
. . . @ and ground Approximately ET
= Engine running at idle @ and ground 2.7V* (AC)
AECE20
*: Average voltage for pulse signal {Actual pulse signal can be con- HA
firmed by oscilloscope.)
If NG, replace distributor assembly with camshaft position
Sensof. BL
B

EC-375 603



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS)(DTC: 0101)

(Cont’d)

3. Remove distributor cap. Visually check signal plate for dam-
age or dust.

After this inspection, diagnostic trouble code No. P0340

might be displayed with camshaft position sensor function-

ing properly. Erase the stored memory.

SEF887K]

EC-376 604



TROUBLE DIAGNOSIS FOR DTC P0400

SYSTEM DESCRIPTION

Camshaft position sensor

EGR Function (DTC: 0302)

Mass air flow sensor

Engine coolant temperature sensor

Ignition switch

Engine speed
" EGR valve
Amount of intake air ECM & EVAP
» (ECCS | canister
trol " .
Engine coolant temperature contr purge con
»| Module) trol sole-
noid valve
Start signal

This system cuts and controls vacuum applied to
EGR valve and EVAP canister to suit engine oper-
ating conditions. This cut-and-control operation is
accomplished through the ECM and the EGR
valve & EVAP canister purge control solenoid
valve. When the ECM detects any of the follow-

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

ing conditions, current flows through the solenoid
valve. This causes the port vacuum to be dis-
charged into the atmosphere. The EGR vaive and

EVAP canister remain closed.

EGR and vacuum

EVAFP canister
purge confrol valve

EGR valve & EVAP canister purge control solenoid valve

Ignition switch
{power supply)

ECM
,.E EGR temperature senscr

ECM

Throtile
body

SEF452R

SEF783K

To EGR valve
and EVAP canister

Do 4
$

Vacuum
signal

SEF240PE

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve 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.

EGR valve & EVAP canister purge control solenoid
valve

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

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

EC-377

&

e
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR temperature
sensor
EGR
temperature
ECM
SEF073P

EGR Function (DTC: 0302) (Cont’d)
ON-BOARD DIAGNOSIS LOGIC

If the absence of EGR flow is detected by EGR temperature
sensor under the condition that calls for EGR, a low-flow mal-
function is diagnosed.

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

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. (Possible Cause)
P0400 A) The exhaust gas recirculation (EGR) flow is exces- |® EGR valve stuck closed
0302 sively low during the specified driving condition. ® EGRC-BPT valve leaking

B) The exhaust gas recirculation (EGR) flow is exces- |® EGR valve & EVAP canister purge control solencid
sively high during the specitied driving condition. valve

® Passage blocked

® EGR valve & EVAP canister purge control solenoid
valve

® Tube leaking for EGR valve

® EGR temperature sensor

® EGR valve leaking or stuck open
® EGR temperature sensor

OVERALL FUNCTION CHECK

Use this procedure to check 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 71°C (160°F), perform only “Procedure for

malfunction A",

It the engine coolant temperature is lower than 71°C (160°F), perform both “Procedure for malfunction

A” and “Procedure for malfunction B”,

EC-378
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont’d)

EGR lube,; eGR temperature | Procedure for malfunction A

sensor harness . . ..
connostor 1) Start engine and warm it up sufficiently.
2) Check the EGR valve lifting when revving from 2,000 rpm &l
up to 4,000 rpm under no load.
EGR valve should lift up and down without sticking.
If EGR valve does not lift up and down, fry again with either of {4
the following methods:
¢ Select “EGRC SOLENOID VALVE” in “ACTIVE
TEST” mode with CONSULT and turn the solenoid ER

valve “OFF”.
AEGE51 ‘ﬁ. ¢ Disconnect EGR valve & EVAP canister purge con-
A= trol solenoid vatve harness connector. LS

comecr (The DTC for EGR valve & EVAP canister purge con-
ij] trol soienoid valve will be displayed, however, ignore
- it.)

3) Check voltage between EGR temperature sensor harness

connector terminal @ and ground at idle speed. -

Less than 4.5V should exist. GE

4) Turn ignition switch “OFF”.

2 O Check harness continuity between EGR temperature sen-
! sor harness connector terminal (1) and ECM terminal &o). GL
= Continuity should exist.

SEF4SSR 5)  Perform “COMPONENT INSPECTION”, “EGR temperature

sensor”. Refer to EC-384. T

D:$G0NRECT LIS CINMELT
A€ A€ 7

[[__Fom _[o/conNecTonR]|
50

- T
@-@ Q] R

AEC852

)

Overall function check
\\\\\1 \l I | H/l// -
Q- 4 5 //, Check the EGR valve =
$ / % lifting when revving
2':':\ S 6 - engine from 2,000 rpm
= 3 up to 4,000 rpm. RS
= 7=
= g
= 8 B
=~ x 1000 rimin 3 BT
SEF642Q
AT
gt

EL

PR

¥
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TROUBLE DIAGNOSIS FOR DTC P0400

M ACTIVE TEST H |:|

sercsowv  ON
===MONTOR===
CMPS-RPN (REF} 800mppm

W[ ovorF |[OFF |

AEC508

CONNECT

[ e Jﬁ_connscranﬂ y

.

SEF851N

EGR Function (DTC: 0302) (Cont’d)

‘Procedure for maifunction B

1)
2)

3)

Start engine.

Sefect "EGRC SQOLENOID VAILVE” in “ACTIVE
TEST” mode with CONSULT and turn the solenocid
valve “ON”,

Check for the EGR valve lifting when revving 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
71°C (160°F) in “Mode 1” with generic scan tool.
Perform the following steps before its temperature
becomes higher than 71°C (160°F).

Start engine.

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

EGR valve should be closed and should not lift up.

OR

Confirm the voltage between ECM terminal &) and
ground is higher than 1.48V.

Perform the following steps before the voltage
becomes lower than 1.48V.

Start engine.

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

EGR valve should be closed and should not lift up.

Overall function check

Check the EGR vaive
lifting when revving
engine from 2,000 rpm
up to 4,000 rpm.

SEF642Q

EC-380
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont’d)

IGNITION SWITCH
ON or START .
2,
FUSE |Refer to “EL-POWER".
104 |BLOCK
{HEC)
Bl
mmm  Detectable line for DTC
L‘I_I = : Non-detectabie line for DTC
BR

=
%)
%)

T
]
b

EGR VALVE &

[ Q0] T 2 e o T
=

EGR
EVAP CANISTER
PURGE CONTROL TEMEERATURE WT
SOLENOID VALVE G ol |
T 1
R/B B B
E

[
/'
=ip}
p R/B B
o 2] [50] ECM (EGCS 8%
EGR EGRTS GND-A | Sgiindr
MODULE)
F24
RS
Refer to last page (Foldout page). BT
&
)
[T W GY G
E[’.ﬂ
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1aftraliis] [1sl7]g

AECO13A

EC-381 609



TROUBLE DIAGNOSIS FOR DTC P0400

It}

3 I e
T o
Vacuum hose connected
to EGR vaive

MEF742D

—
R Improper connection

o

SEF108L

BEGRC SOV CIRCUTE
DOES THE SOLENQID
VALVE MAKE
AN CPERATING SOUND

EVERY 3 SECONDS?

MEFB57D

MAcTivETESTE [

EGRC SOLNV ON
= ==MONITOR = ==
CMPS«RPM(REF) Orpm

MEFZ298F|

EGR Function (DTC: 0302) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v
CHECK VACUUM SOURCE TO EGR OKV CHECK COMPONENTS
VALVE. {EGR valve).
1. Starl engine and warm it up sufficiently. Refer to “COMPONENTS
2. Rev engine speed at about 2,000 - INSPECTION”,
4,000 pm. EC-384.
3. Disconnect vacuum hose toc EGR valve.
4. Make sure that vacuum exists. NG
Vacuum should exist. y
Replace EGR valve.
NG
B Y
CHECK VACUUM HOSE. Ni Repair or replace vacuum
Check vacuum hose for clogging, cracks hose.
or improper connection.
CK
h 4
NG

CHECK COMPONENT
{EGR valve & EVAP canister purge controf
solenoid vaive).
1. Turn ignition switch “ON”.
2. Perform “"EGRC SOL/V CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

hd

1. Turn ignition switch “ON™.
2. Tun EGR valve & EVAP canis-
ter purge control solenoid valve
“ON" and “OFF" in “ACTIVE
TEST” mode with CONSULT
and check operating sound.
OR

1. Warm up engine sufficiently.

2. Turn ignition switch "OFF” and
wait at least 5 seconds.

3. Tum ignition switch “ON".

4. Check operating sound of the
solenocid valve when disconnect-
ing and reconnecting EGR valve
& EVAP canister purge control
solenoid valve harness connec-
tor.

P

=
()

¥ OK

®

{Go to next page.)

EC-382

Repair ar replace EGR
valve & EVAP canister
purge control solencid
valve circuit.
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont’d)

®

' .
CHECK COMPONENT NG | Replace EGR valve & al
(EGR valve & EVAP canister purge contro! | EVAP canister purge con-
solenoid valve). trol sclenoid valve. o
Refer to “COMPONENT INSPECTION” A
on next page.

il OK El
CHECK COMPONENT NG | Replace EVAP canister.
{EVAP canister), g a

Refer to “COMPONENT INSPECTION"
on next page.

oK

h 4
CHECK VACUUM HOSE. NG_ Repiace vacuum hose.
Check vacuum hose into EVAP canister [GE
for clogging, cracks and proper connec-
tion.

OK GL

¥
CHECK COMPONENT NG | Replace EGRC-BPT valve,
(EGRC-BPT valve). h MT
Refer to “COMPONENT INSPECTION”
on next page.

OK

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

Trouble is not fixed.

L
Check ECM pin terminals for damage and
check the connection of ECM harness

connector. Reconnect ECM harness con- B3
nector and retest, ==

v ST
Check resistance of EGR temperature
sensor. See next page.

¥
INSPECTION END

iBE
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TROUBLE DIAGNOSIS FOR DTC P0400

AEC919

b=

gzzz

SEF171PB

CIN)

[Q]

—d e}

SEF643Q

EGR Function (DTC: 0302) (Cont’d)
COMPONENT 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 valve & EVAP canister purge control solenoid

valve
Check solenoid valve, following the table as shown below:
Air passage Air passage
Canditions continuity continuity
between @ and between @ and ©
12V direct current supply
between terminals @ Yes No
and @
No supply No Yes

If NG, replace EGR valve & EVAP canister purge control sole-

noid valve.

EVAP canister

Gently blow air from (&).
No leakage should exist.

EGR temperature sensor
Check resistance change and resistance value.

EGR temperature Voltage Resistance
°C (°F) (V) (M1})
0 (32) 4.81 7.9-97
50 (122) 2.82 0.57 - 0.70
100 (212} 08 - .08 - 0.10

If NG, replace EGR temperature sensor.

EC-384
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TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (DTC: 0302) (Cont’ d)

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while @]
applying a pressure above 0.981 kPa (100 mmH,0, 3.94
inH,0) from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve. (15,

SEF083P

GL
G

[T

)
=
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (DTC: 0306)

ECM

Ignition switch .
(Power supply) Ajr duct

A
Throtile -—-- ' ,J\_—"—JJ

body -—=-

EGR valve & EVAP canisier purge
control soleroid valve

To EGR
valve Vacuum source
Air ‘ ‘
ﬂne_ =1L |&= >
iy ) s : _ ECM
= e 2 Air EGR valve
bleed
Diaphragm 2 O ! EGR
| temperature
Exhaust pressure A.A / ’J_‘sensor
EGRC-BPT || N4 M1 ntak
Ive SNV T ntake
va A = manifold
‘1 fffff Exhaust
----- manifold
SEF031PE

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 roughness is large, then vacuum to the EGR valve is interrupted through the EGR valve &
EVAP canister purge control solenoid valve. If the engine roughness is reduced at that time, the EGRC-
BPT valve malfunction is indicated.

Diagnostic Trouble Code Malfunction is detected when ... Che.zck ltems
No. {Possible Cause)
P0402 ® The EGRC-BPT valve does not operate properly. | ® EGRC-BPT valve
0306 ® Misconnected rubber tube
® Blocked rubber tube -

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGRC-BPT valve. During this check, a DTC might
not be confirmed.
1. Disconnect the vacuum hose to the fuel pressure regulator at the intake manifold.
2. Disconnect the vacuum hose to the EGR valve & EVAP canister purge control solenoid 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 valve & EVAP canister purge control solenoid valve and throttle
body for misconnection, cracks or blockages.

EC-386
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (DTC: 0306)
(Cont’d)

Temporary rubber tube for testing
approx. 450 mm (17.7 in) in lengih
1 mm (0.04 in) orifice installed

Disconnect vacuum hose
at iniake manifold

Fuel pressure regulatar

Check the EGR
valve lifting

EGR valve
EGRC-BPT valve

EGR valve & EVAP canister
purge contrel solenoid valve
SEF209R

COMPONENT INSPECTION

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check leakage without
applying any pressure from under EGR-BPT valve.
Leakage should exist.

X No pressure
) SEF172P

EC-387
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TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (DTC: 0702)

ON-BOARD DIAGNOSIS LOGIC

ECM {(ECCS control moduie)

Front Rear
oxygen heated
sensor” oxygen
sensof
Three ‘_]
Exhaust ey
xhaus
cataiyst L
gas > g

*: Oxygen sensor (M/T models except for California)
Heated oxygen sensor (M/T models for California and
A/T models)

The ECM monitors the switching frequency ratio
of front oxygen sensor* and rear heated oxygen
SENsor.

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.

e The three way catalyst function has one trip detection logic.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
(Possible Cause)

P0O420
0702
capacity.

® Three way catalyst does not operate properly.
® Three way catalyst does not have enough oxygen storage

® Three way catalyst
® Exhaust tube

® [ntake air leak

® Injectors

® |njector leak

OVERALL FUNCTION CHECK

Use this procedure to check the overail function of the three way catalyst. During this check, a DTC might

not be confirmed.

% MONITOR ¥ NO FAIL [] ;;
CMPS-RPM(REF)  2137rpm
MAS AIR/FL SE 1,96V
COOLAN TEMP/S  84°C 3)
FRO2SENSOR  0.37V
FR 02 MNTR LEAN 4)
RR O2 SENSOR  1.30V
RR O2 MNTH . RICH ]
RECORD
SEFQ97P

Start engine and warm it up sufficiently.

Set “MANU TRIG” and “HI 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 SENSOR”.

Switching frequency ratio =

Rear heated oxygen sensor switching frequency

Front oxygen sensor switching frequency

This ratio should be less than 0.86.
If the ratio is greater than 0.86, the three way cata-
lyst is not operating properly.

OR

EC-388
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TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (DTC: 0702)

- (Cont’d)
E} KGE i ‘ﬁr. 1) Start engine and warm it up sufficiently.
guih {2 2) Set voltmeter probes between ECM terminals &l
||__EcM —iSiCONNECTOR” (front oxygen sensor signal) and @ (engine ground),
% 1 52 - . 3 and ECM terminals & (rear heated oxygen sensor
\2\\“””’/:‘ signal) and (engine ground). [T
1= I’:s 3) Keep engine speed at 2,000 rpm constant under no
o= S load.
f@_ ¢ 4) Make sure that the voltage switching frequency (high  Elid
& @ o ¢ H & low) between ECM terminals €3 and @ is much
SEF098P less than that of ECM terminals @ and @3.

Switching frequency ratio =

Rear heated oxygen sensor voltage switching

frequency

Front oxygen sensor voltage switching fre- [
quency
This ratio should be less than 0.86. BL

If the ratio is greater than 0.86, it means three way
catalyst does not operate properly.

Note: If the voltage at terminal does not switch
periodically more than 5 times within 10 sec-
onds at step 3, perform TROUBLE DIAGNOSIS £
FOR DTC P0130 first. Refer to EC-342.

F&

i)
jore]

EL

[
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TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (DTC: 0702)

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

;

harness connector.

2. Turn ignition switch “ON".
Make sure fuel does not drip from injec-
tor.

CHECK EXHAUST SYSTEM. NG | Repair or replace it.
Visually check exhaust tubes and muffler >
for dents.
l OK
SEF099P
’E — CHECK EXHAUST AIR LEAK. NG‘ Repair or replace.
C& Start engine and run it at idle. Listen for an "
HS. G exhaust air leak hefore the three way cata-
T lyst.
[ Ecm_|o[connECTOR]|
202.104,107.109, IS
CHECK INTAKE AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for an o
intake air leak after the mass air flow sen-
SOT.
® OK
= SEF8O1P S| l
CHECK INJECTORS. NG | Perform TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for > NOSIS FOR NON-DE-
Injectors, EC-439. TECTABLE ITEMS,
2. Check voltage between ECM terminals “Injector”, EC-439.
(1), Qod, Qod), and and ground Repair hamess or connec-
with CONSULT or tester. tors.
Battery voltage should exist.
3. Turn ignition switch “OFF”.
lOK
Remove injector assembly.
Refer to EC-250.
Keep fuel hose and all injectors connected
to injector gallery.
1. Discennect camshaft position sensor Drips | Replace the injector(s) from

" | which fusl is dripping.

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retast.

lDoes not drip Trouble
is not
Check ECM pin terminals for damage and |™@¢ | Replace three way catalyst.

l Trouble is fixed

INSPECTION END

EC-390
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (DTC: 0104)

The vehicle speed sensor is installed in the transaxie. It contains

a pulse generator which provides a vehicle speed signal to the @]
Vehicle speed speedometer. The speedometer then sends a signal to the
sensor ECM

B4,

L
AEC110
LG
Diagnostic
Trouble Code Malfuncticn is detected when ... Che,'Ck Items
No. (Possible Cause)
PO500 ® The almost 0 km/h {0 MPH) signal from vehicle speed | ® Harness or connector
0104 sensor is sent 1o ECM even when vehicle is being (The vehicle speed sensor circuit is open or shorted.)
driven. ® Vehicle speed sensor FE
&L
MT
OVERALL FUNCTION CHECK !
WVEHICLE SPEED SEN CKTI Use this procedure to check the overall function of the vehicle
AFTER TOUCH START. speed sensor circuit. During this check, a DTC might not be AT
DRIVE VEHICLE confirmed.
Hope i (Gmeh) OR 1) Jack up drive wheels. )
2) Start engine. FA
3) Perform “VEHICLE SPEED SEN CKT” in “FUNC-
lu TION TEST” mode with CONSULT.
[ ~exr || START | OR RA
1) Jack up drive wheels.
MEF5590 2) Start engine.
3) Read vehicle speed sensor signal in “DATA MONI- EE
% MONITOR 7t NO FAIL [ ] TOR” mode with CONSULT.
VHCL SPEED SE 20Kkm/h The vehicle speed on CONSULT ShIOUId be able .tO aT
P/N POS) SW OFF exceed 10 km/h (6 MPH) when rotating wheels with ~
suitable gear position.
OR RS
i)
RECORD
SEF941M -
byl
=

([
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TROUBLE DIAGNOSIS FOR DTC P0500

EUEL SYS #1
FUEL 3YS #2

ENGINE SPD
VEHICLE SPD
|1GN ADVANCE
INTAKE AIR
MAF
THROTTLE POS
025 LOCATION
028 B1,51
O2ET B1,51
02s B1,82

CLOSED
UNL

26.2g m/sec

3
0. 09(?\."
0.070V

SEF842N

Vehicle Speed Sensor (VSS) (DTC: 0104)
(Cont’d)
@ 1) Jack up drive wheels
& 2) Start engine.
3) Read vehicle speed sensor signal in “MODE 1" with
GST.
The vehicle speed on GST should be able to exceed
10 km/h (6 MPH) when rotating wheels with suitable
gear position.
OR

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

/oy 1) Start engine and warm it up sufficiently.

N 2) Perform test drive continuously under the following
recommended condition.

Testing time : (A/T models) at least 5 sec-
onds
(M/T models) at least 10 sec-
onds

Engine speed : (A/T models) 2,100 - 2,800
rpm
(M/T models) 1,700 - 2,800
rpm

Intake

manifold vacuum: (A/T models) -46.7 to —20.0
kPa
(=350 to —150 mmHg, -13.78
to —5.91 inHg)
{M/T modeis) —-46.7 to -33. 3
kPa
{(—350 to —250 mmHg, -13.78
to —9.84 inHg)

Gear position  : Suitable position {except “N”

or “P” position)
3) Stop the vehicle, turn ignition switch “OFF”, wait at
least 5 seconds and then turn “ON”.
4) Perform “Diagnostic Test Mode " (Self-diagnostic
results) with ECM.
Even though Diagnostic Trouble Code is not detected,
perform the above test drive at least one more time.
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (DTC: 0104)

(Cont’d)
IGNITION SWITCH EC'VS S'O 1
ON or START
! FUSE e n
10A BLOGK Refer to “EL-POWER",
(HEC)
Y wewem : Delectabie line for DTC
o0 R ] s ; NoN-dotectable fine for DTC
L.—I ----------------------- I—.—II_I 4 :} : Models with tachometer
Y Y <EKX> : Except models with tachometer
Y
(B
COMBINATION
METER
{SPEEDOMETER)

COMBINATION
METER
(SPEEDOMETER)
T
R RY
o B
i
R RY
tr- S
i Ri(
s R RIY
] §mom@ue 21 [
VSP ECM ( ECCS B 5 VEHICLE
CONTROL SPEED
MODULE) I l SENSOR
B B B
£ L &
bttt bl bttt Refer to last page (Foldout page).
H [
] 28] |3 [ Q ()
! | ]@ 71° [zelzed [<EO | 1T W e . God
' B T
I W 1
b e e e e e e e e e e e e e e -
O
101]102]103] [1o4f10s106 2o[zieefzs]  [as
107{108]109] [110]111]412 m 42
113]t14]115| [118f117]118 1 I
AECS8

EC-393
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TROUBLE DIAGNOSIS FOR DTC P0500

CISCONKECT
A€

[ _ecm

[olconnecToRr]|

26

D:SCONMELT
A€

|

——

: OFJZH—

(5

AECE31

Vehicle Speed Sensor (VSS) (DTC: 0104)

{Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK INPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF”. | ® Harness connectors
2. Disconnect ECM harness connector 'GP}
and combination meter harness con- ® Harness for open or short
nector. between ECM and combi-
3. Check harness continuity. nation meter
- If NG, repair harness or con-
Modsl Terminals nectors.
ECM Meter
With tachometer @3
Without tachometer @
Continuity should exist.
If OK, check harness for short.
OK
Y
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

OK

¥

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

Y

Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM hamess con-
nectar and retest.

Y

INSPECTION END

EC-394

Y

Check the following.
® Harness connectors

@9, Ed

® Harness connectors
,

L] I-%?ess for open cor short
between combination
meter and vehicle speed
sensor

If NG, repair harness or con-

nectors.

Check vehicle speed sensor

and its circuit.

Refer to EL section.
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TROUBLE DIAGNOSIS FOR DTC P0505

SYSTEM DESCRIPTION

Camshaft position sensor

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205)

Engine speed

h J

Mass air flow sensor

Amount of intake air

h 4

Engine coolant temperature sensor

Engine coolant temperature

h 4

Ignition switch

Start signal

Y

Throttle position sensor

Throtile position

Y

Inhibitor switch {A/T models)/
Neutral position switch (M/T models)

Park/Neutral position

Y

Alr conditioner switch

ECM
Air conditioner operation (ECCS

Power steering oil pressure switch

> control > {ACV-AAC valve
module)

Power steering load signal

Battery

Y

Battery voltage

Vehicle speed sensor -

Vehicle speed

Cooling fan

Cooling fan operation

Rear window defogger switch

Rear window defogger operation

Y

Lighting switch

Headlamp operation

Y

Blower fan switch

Biower fan operation

P

This system automatically controls engine idle speed to a specified level. Idle speed is controlled through
fine adjustment of the amount of air which bypasses the throttle valve via IACV-AAC valve. The IACV-
AAC valve opens and closes according to the signal sent from the ECM. The camshatft position sensor
detects the actual engine speed and sends a signal to the ECM. The ECM then controls 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 optimum value stored in the ECM is
determined by taking into consideration various engine conditions, such as during warm up, deceleration,
and engine load (air conditioner, power steering and cooling fan operation).

collector

IACY-AAC valve
harness connector

Intake manifold

(AECB42

COMPONENT DESCRIPTION

IACV-AAC valve

The IAC valve-AAC valve is moved by open and close signais
from the ECM. When the open signal is sent to the valve, the
amount of air that will flow through the valve increases. The
more air that flows through the valve, the higher the idle speed.
When the close signal is sent to the valve, the amount of air
decreases.

EC-395
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’'d)

Diagnostic

Trouble Code Malfunction is detected when ... Ch?Ck Items

No {Possible Cause)
PO505 A) The IACV-AAC valve does not operate properly. ® Harness or connectors
0205 (The IACV-AAC valve circuit is open.)

® JACV-AACG valve

B} The IACV-AAC valve does not operate properly. ® Harness or connectors

{The IACV-AAC valve circuit is shorted.)
® |ACV-AAC valve

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Procedure for malfunction A

® 3

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.

Start engine and run it at idle for at least 2 seconds.
OR

Start engine and run it at idle for at least 2 seconds.
Select “MODE 3" with GST.
OR

3)
= 8
ey 1)
2)

Start engine and run it at idle for at least 2 seconds.
Perform “Diagnostic Test Mode I” (Self-diagnostic
results) with ECM.

Procedure for malfunction B

® 3

Start engine and warm it up sufficiently.
Turn ignition switch “OFF" and wait at least 5 sec-
onds.
Turn ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT.
Start engine and run it for at least 30 seconds at idle
speed.

OR

Start engine and warm it up sufficiently.

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

Start engine again and run it for at least 30 seconds
at idle speed.

Select "MODE 3" with GST.

OR

3)
4)
&
3)
4}
®
3)
4)
5)

Start engine and warm it up sufficiently.

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

Start engine again and run it for at least 30 seconds
at idle speed.

Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".

Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-396
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)

&l
Mj;a‘\
Ef]
mmmm : Deteclabls ling for DTC
= : Non-detectable line for DTC
IGNITION SWITCH
ON or START ﬁ 'Q
FUSE [Refer to “EL-POWER".
10A |BLOCK;
(HEC)

FE
1 G GL
Gl
BR
I [T
BA AT
|-|
IAGV-
AAC VALVE )
4]} L2}
sB -
PUW 55
I I ST
SB PUW
o]l [l
ISC-0 iscc |EGMIECCS Es
CONTROL 8%
: MODULE)
=0
Refer 1o last page (Foldout page). .
El&
0 @ (ERD |
Tl ] wo (el A EL
s
g
= il ! 5%
10t f1o2foa} froafros[os] __ (112131 [4] wallzll _ [aafeo] Ll lsaleslesl 5ol
roaehe] el e LeTel fiol || () || Teedlalertz fofs) Fiserlaldld
sth2]1af14] [15] 2of0[31[32[8]  [ZaTo| l47l48ic2l63ls+ 6]
113114'115 16117118 |:|_5i 16117[18 34[35 23627 BERBEDE

AECS583
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TROUBLE DIAGNOSIS FOR DTC P0505

Intake manifold
collector

= 1
TAACV-AAC valve
harness connector

KAEC7842

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

@ AED

o
X

=,

() 3

@-j
AECS43
DISEONHELT

& DISCONKECT
H.S. Eéj] T.S. Eéj]
o —Tlooweeron] (2l 1@

42 10
[Q]

e e

e o

AECS844

l
CHECK POWER SUPPLY. NG | Check the following.
1. Stop engine. | ® Harness connectors
2. Disconnect IACV-AAC valve harness ,
connector. ® 10A fuse
3. Turn ignition switch “ON". ® Harmess for open or short
4. Check voltage between terminal (3) and between IACV-AAC valve
ground with CONSULT or tester. harness cannector and
Voltage: Battery voltage fuse
If NG, repair harness or con-
OK nactors.
B
CHECK OUTPUT SIGNAL CIRCUIT. NG_ Repair harness cr connec-
1. Disconnect ECM hamess connector. | tors.
2. Check harness continuity between ECM
terminal and terminal (4), ECM ter-
minal@ and terminal (2).
Continuity should exist.
If OK, check harness for short.
i 0K
NG

CHECK COMPONENT

4

(IACV-AAC valve).
Refer to “COMPONENT INSPECTION”

below.
l OK

Disconnect and raconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

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

and retest.

INSPECTION END

CISCORNECT
E T.8. iéj]

2(3|4

E

AECB45

COMPONENT INSPECTION
IACV-AAC valve

Replace IACV-AAC valve.

Disconnect tACV-AAC valve harness connector.

Resistance:

50 - 100Q) [at 25°C (77°F)]

If NG, replace IACV-AAC valve.

EC-398

" @ Check resistance between terminals 2 and 3), 3@ and (®.
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (DTC: 0301)

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

SEC220B|

Diagnostic Trouble
Code No.

Check ltems

Malfunction is detected when .... . \
{(Possible Cause)

P0OB05
0301

® ECM calculation function is malfunctioning. ® ECM
(ECCS control module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1} Turmn ignition switch “ON”.
2) Select "DATA MONITOR” mode with CONSULT.
3) Start engine and run it for at least 30 seconds at idle
speed.

OR
@%;27%) 1) Turn ignition switch “ON”.
= 2) Select “Mode 3” with GST.
3) Start engine and run it for at least 30 seconds at idle

speed.
OR
@@ 1) Turn ignition switch “ON"".
- 2) Start engine and run it for at least 30 seconds at idle
speed. ‘
3) Turn ignition switch “OFF” and wait at least 5 sec-
onds.

4) Perform “Diagnostic Test Mode [I” (Self-diagnostic
results) with ECM.

EC-399

|

dol=

I
R

B

EL

B3
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (DTC: 0301) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

‘

1) Turn ignition switch “ON".
2) Select “SELF DIAG RESULTS”
mode with CONSULT,
3) Touch “ERASE”.
CH
1) Turn ignition switch “ON”.
2) Select MODE 4 with GST.
3) Touch “ERASE".
OR
1} Turn ignition swiich “ON".
2) Erase the Diagnostic Test Mode
Il {(Self-diagnostic resutts)
memory.

'

PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE.
See previous page.

'

Is the POB0S (DTC 0301) displayed Yes__; Replace ECM.

again?
iNo

INSPECTION END

k= |

EC-400 628



TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (DTC: 1003)

When the gear position is “P” (A/T models only) or “N”, park/
neutral position switch is “ON”. &
Neutral position ECM detects the park/neutral position when continuity with

switeh harness ground exists.
connector fﬂ A
i

AEC906

Diagnostic
Trouble Code
No.

Check ltems

Ifi ion i
Malfunction is detected when (Possible Cause)

PO705 ® The signal of the park/neutral position swiich is not ® Harness or connectors

1003 changed in the process of engine starting and driving. {The neutral position switch or inhibitor switch circuit ]
is open or shorted.) FE
® Neutral position switch (M/T medels)
® |nhibitor switch (A/T models) el
AT
OVERALL FUNCTION CHECK
W PARKNELT POSI W oKT Use this procedure to check the overall function of the park/
SHIFT neutral position switch circuit. During this check, a DTC might £
not be confirmed.
out oF N/P-panae 1) Turn ignition switch “ON".
THEN 2) Perform “PARK/NEUT POSI SW CKT” in “FUNC- P&
TOUCH START TION TEST" mode with CONSULT
2) Select “P/N POSI SW” in “DATA MONITOR” mode /&
NexT |[  START | with CONSULT,
SEF962N 3) Check the “P/N POSI SW” signal under the following
conditions. BR
%t MONITOR ¢ No FaiL [
P/N POSI SW ON Condition (Gear position) Signal g7
“P" {A/T only} and “N” position ON
Except the above position OFF

OR

.ﬁ. 1) Turn ignition switch “ON”. ﬁ
&/ 2) Check voltage between ECM terminal @ and body BT
B RECORD | ground under the following conditions.
SEF983N
Condition {Gear position) Voltage (V) A
r—,.:\ CONNECT wpn LT .
“ = o! UNNECTUR”% P” (A/T anly) and “N" position Approx. 0
. M/T models: Approx. & EL
CE@) Except the above position AT models: Battery voltage
(D5
T sEFesaN
629

EC-401



TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)
EC-PNP/SW-01
ECM (ECCS
CONTROL
MODULE)
NEUT
L]
mmmm : Detectable line for DTC
Gﬂ:‘ e ; Non-detectable line for DTC
{M> : MIT models
G/OR (A AT models
Sleo
or
O n—— /. essesss—C/0R 41} G/IOR ﬁ
GdlMOi@ G/OR
L@ rlll_l INHIBITOR
” -~ 13
m NEUTRAL R N D }‘
POSITION
SWITCH p 3
OTHEES
2
[
= b
¢
e
]
I :
l---u--l------::-------------13-()
IIIIIIIIIII"IllllllllllI
B B
£ i
E13

33 ER
7 {11 W } &y B GY
—
2 =
o | £
= w -
101[102}103] [104]r0s]ros 1]2]3 [Z222]23) _ [ssfas] [ac[ar] Jsalsa]ss] [se]
wol1oefros] [riofimfinz] L€ L712e] ol ailzs]aslarfes] gl [aleslas[erlzelsoloa]
MBI FE] E B € ) I ey O 2 B2 5 1 3
113[114]115] 16117118 s Tehizis 141353637 mm@

EC-402

Refer 1o last page (Foldout page).

@9.Gw
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TROUBLE DIAGNOSIS FOR DTC P0705

Neutral position
switch hamess
connector

AEC906

Inhibitor
switch

AEG907

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

A€ @

3 e
Q]

|

AEC881
m DISCOMNEST D SCONMECT
=
A€ A€
[—_ecm__[o[coNNECTOR]|
2

€

1

AECBE2

CHECK GROUND CIRCUIT. NG | Gheck the folfowing.
1. Turn ignition switch “OFF™. | ® Harness connectors (M/T
2. Disconnect neutral position switch har- models)
ness connector. , @
3. Check harness continuity between termi- {A/T models}
nals (2) and body ground. @D,
Continuity should exist. ® Harness for open or short
If OK, check harness for short. ketween neutral position
switch and body ground
OK If NG, repair harmness or con-
nectors.
B]
CHECK INPUT SIGNAL CIRCUIT. NG__ Check the following.
1. Turn ignition switch “QFF”. ® Harness conneclors
2. Disconnect ECM harness connector. , .
3. Check harness continuity between ECM :
terminal @2 and terminals @®. . e’sectors
Continuity should exist. (MIT models)
If OK, check harness for short. @
OK madels)
® Harness for open or short
between ECM and neutral
position switch
If NG, repair harness or con-
nectors.
¥
NG

CHECK COMPCONENTS
(Neutral position swiltch/inhibitor switch).
Refer to MT section or AT section.

‘LOK

Disconnect and reconnect hamess connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminais for damage and
check the connection of ECM harness con-
necter. Reconnect ECM harness connector

and retest,

INSPECTION END

EC-403

Replace neutral position
swiich.

=
D
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TROUBLE DIAGNOSIS FOR DTC P1110

Valve Timing Control (VTC) (DTC: 0805)

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

Engine coolant temperature sensor

Engine coolant temperature

b4

Throttle position

Throttle position sensor

ECM Valve tim-
»| (ECCS ing control

contro! * solenoid

module)} valve

The valve timing control (VTC) system is utilized
to control intake valve opening and closing timing.
Engine coolant temperature signals, engine
speed and throttle position are used to determine
intake valve timing.

The intake camshaft sprocket position is regu-
lated by oil pressure controlled by the VTC.

Valve timing controf
solenoid valve

ECM (ECCS
control
module)

Drain 4mm

Piston

Yoo pressure

Return spring

/
Camshaft sprocket

-.«—— Engine speed signal (From camshaft position sensor)

-«—— Engine cccfant temperature (From engine coolant temperature sensor)
+——- Throttle valve idle position (From throttle position sensor)

t«—— Vehicle speed (From vehicle speed sensor)

When ECM sends ON signal to VTC solenoid
valve, oil pressure is transmitted to camshaft
sprocket. Then, intake side camshaft is
advanced.

Camshaft {Intake side)

AECSB85

EC-404
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TROUBLE DIAGNOSIS FOR DTC P1110

Valve Timing Control (VTC) (DTC: 0805)
(Cont’d)

OPERATION al
" Valve timing control Intake valve openin . .
Engine operating condition ) g . p 9 Valve overlap Engine valve timing
solenoid valve and closing time W&,
® Engine coolant temperature is
70°C {158°F} or more.
® Engine speed is between @ =i
1,150 rpm and 5,400 rpm. ON Advance Increased
® Engine speed is 6,600 rpm or ~
more. %
Those other than above OFF Normal Normal @
@ Valve timing control (VTC} solenoid valve is OFF. @ Valve timing control {(VTC) solenoid valve is ON.
e
MT
24
Overlap (-12°) EES
Overlap (89) ““
TG Intake opens
Exhaust valve 68°) Intake valve
open time ;2} open time
intake closes &
Exhaust apens @'[I'
BDC @
: EE
VIC:ON  OFF e
Effect
Torqgue %Qj\ EJT
I
Engine speed —+
8,
AECS86
EL
1B

EC-405 633



TROUBLE DIAGNOSIS FOR DTC P1110

Valve Timing Control (VTC) (DTC: 0805)

(Cont’d)

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. {Possible Cause)
P1110 A} An improper voltage signal is entered to ECM ® Harness or connecters
0805 through VTC solenoid valve. (The VTC solenoid valve circuit is open or shorted.)

® VTC solenoid valve

B) The basic injection pulse width does not change
when VTC solenoid valve is activated to ON under

® Harness or conngclors
(The VTC solenoid valve circuit is open.)

®* VTC
® Engine oil
(The cil is deteriorated.}
® [ntake air system
® VTC solenoid vatve

the specified conditions.

DIAGNOSTIC TROUBLE CODE CONFIRMATION

% <\ Engine coolant
\\%’ \J\\’ Eﬂ)erfalure sensor\ PROCEDURE
/')"‘i‘.“:{’ 7\ Procedure for malfunction A
(i “ £ AN 1) Turn ignition switch “ON".
NN Valve timing control 2) Select “DATA MONITOR” mode with CONSULT.
\ ;‘ ; 3 solenotd valve :
\' T i harness connector 3) Wait at least 5 seconds.
y \ “u OR
R & 4 = 1) Turn ignition switch “ON” and wait at least 5 sec-
- ‘}alve/t[ming control ['\/ <( ' = onds. o o
solencid valve * SEF786G 2) Select “MODE 3 W(I)tg GST.

Throttle positicn sensor

T 1)

TN Turn ignition switch “ON”, wait at least 5 seconds.
Ny

2) Perform “Diagnostic Test Mode II” (Self-diagnostic
results} with ECM.

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the VTC.
During this check, a DTC might not be confirmed.

Procedure for malfunction B

@ 1} Start engine and warm it up sufficiently.
2} Turn ignition switch “OFF”.

3) Disconnect throttle position sensor harness connec-
tor.

4) Disconnect vacuum hose from fuel pressure regula-
tor and then connect the hose to vacuum gauge.

5) Turn ignition switch “ON” and select “VALVE TIMING

SOL” in “ACTIVE TEST” mode with CONSULT.

Start engine and race it to 2,000 - 3,000 rpm 2 or 3

times.,

Raise the idle speed (base idle) by turning the idle

adjusting screw until intake manifold vacuum pres-

sure becomes stable (Approx. 1,200 rpm).

8) Make sure that the difference of vacuum pressure is
more than 1.3 kPa (10 mmHg, 0.39 inHg) when alter-
nating “ON” and “OFF” with CONSULT.

EC-406

Vacuum

To vacuum hose 7)

SEF787¢Q)
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TROUBLE DIAGNOSIS FOR DTC P1110

—d Decrease

"

al

Idle speed adjusting screw
SEF908PA

-

TN

O
OFF

1225rpm

141V
89°C
0.9msec
26BTDC

W AcTIVETEST B

VALVE TIMING SOL
==z======= MONITOR

CMPSRPM(REF)

MAS AIR/FL SE

COOLAN TEMP/S

B/FUEL SCHDL

IGN TIMING

m iy
IRENEE] OFF |

DISCONNECT

Va#va timing control
solenoid valve

Valve Timing Control (VIC) (DTC: 0805)
(Cont’d)

Reference value

VTC “ON’":
Approximately
-21.65 inHg)

VTC “OFF”:
Approximately
-22.44 inHg)

OR

-73.3 kPa (-550 mmHg,

-76.0 kPa (-570 mmHag,

Start engine and warm it up sufficiently.

Turn ignition switch “OFF”.

3) Disconnect throttle position sensor harness connec-
tor.

4) Disconnect vacuum hose from fuel pressure regula-
tor and then connect the hose to vacuum gauge.

5) Disconnect VTC solenoid valve harness connector.

6) Start engine and race it to 2,000 - 3,000 rpm 2 or 3
times.

7) Raise the idle speed (base idie) by turning the idle
adjusting screw until intake manifold vacuum pres-
sure becomes stable (Approx. 1,200 rpm).

8) Make sure that the vacuum pressure changes more

than 1.3 kPa (10 mmHg, 0.39 inHg) when supplying

the solenoid valve terminals with battery voltage.

Reference value

Battery voltage supplied:

Approx. -73.3 kPa (-550 mmHg, -21.65 inHg)
No battery voltage supplied:

Approx. -76.0 kPa {-570 mmHg, -22.44 inHg)

EC-407
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TROUBLE DIAGNOSIS FOR DTC P1110

Valve Timing Control (VTC) (DTC: 0805)

(Cont’d)
EC-VTC-01
mmmm : Detectable Hne for DTC
= ; Non-detectable line for DTC
IGNITION SWITCH
ON or START
FUSE upy "
% 10a |BLOCK Refer to “EL-POWER".
(HEC)
(M)
0] -
BIR
BR
Il@@
BIR
BR
Iz |
r—1 VALVE
% TIMING
CONTROL
SOLENOID
]
YIR
YR
iz
ECM (ECCS
vic CONTROL
MODULE)

Refer to last page (Foldout page).

PTG @

101

102

103] |104f105}106 112(3] (4] 20]21[22[23 3g[ag] [eofa1] [s3]sd]ss]

107

108

vool Falafrat Ledel 718 o] [l O [2a]25]26]27]28] [4z]43) [44)4s]4e]57]58]50]6d] [ar]
[11[12fi3]14] 2sf30fe1lselsa]  1qgfen] Jarlsalez]esledles

113

114

70
115| [118l117]18) BsT Tos[izfig] 19 34[3s[36 37 51j52] |ssle7iea]es)

AECE03

EC-408
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TROUBLE DIAGNOSIS FOR DTC P1110

harness cor}neclor

3 2,
o’

W Wit
5 3 ’K
;;alve/timing control (\\/ (

solencid valve SEF786Q

DISCOMNECT
A€

) {1z
rd A |
®o |
" Me A€

T—_ecm__|ojconnecTon]| NG,

114

(&)

Valve Timing Control (VTC) (DTC: 0805)

(Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK POWER SUPPLY.

1. Stop engine.

2. Tum ignition switch “ON".

3. Select “VALVE TIMING SOL” in
“ACTIVE TEST” mode with
CONSULT.

4. Touch "ON” and "OFF"” alter-
nately and check for operating
sound.

Operating sound should exist,
OR

NG | Check the following.

. Stop engina.

. Disconnect VTC solenoid valve
harness connector.

3. Turn ignition switch “ON".

4. Check voltage between terminal

@ and ground.

Voltage: Battery voliage

OK (without CONSULT)

B ®

T e ges%::bonnectors

® 10A fuse

® Harness for open or short
between ECM and fuse
(With CONSULT)

@ Harness far open or short
between the VTC solenoid
valve and fuse {(Without
CONSULT)

nectors.

It NG, repair harness or con-’

J, OK {With CONSULT)

AECSE88

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”,

2. Disconnect ECM hamess connector.

3. Check harness confinuity between ECM
terminal and solenocid valve terminal

Continuity should exist.
4. Check harness for short.

NG | Repair hamess or connec-

lOK

L

tors.

CHECK ENGINE OIL PRESSURE.
Refer to LC section (“Oil Pressure Check™,

“ENGINE LUBRICATION SYSTEM").

NG | Repair harness or connec-

Y

OK @
v

tors.

CHECK INTAKE AIR SYSTEM.
Check intake air system for leaks.

NG | Repair intake air system.

hd

¢0K

{Go fo next page.)

EC-409

@l

DX
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TROUBLE DIAGNOSIS FOR DTC P1110

Valve timing control
solenoid valve

Plunger 7

Valve Timing Control (VTC) (DTC: 0805)

(Cont’d)

|

CHECK COMPONENT
(VTC sotenoid valve).
Refer to “COMPONENT INSPECTION"

NG

below.
l OK

Replace VTC.

!

Disconnect and reconnect harness connec-
tors in the circuit, and retest.

lTroub!e is not fixed.

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

and retest.

INSPECTION END

AECB89

COMPONENT INSPECTION
VTC solenoid valve

1. Supply VTC solenoid valve terminals with battery voltage.

Replace VTC solenoid
valve.

2. Make sure that inside plunger protrudes.

it NG, replace VTC solenoid valve.

EC-410
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (DTC: 0201)
COMPONENT DESCRIPTION

Ignition coil & power transistor (Built into distributor)

The ignition coil is built into distributor. The ignition signal from
the ECM is sent to the power transistor. The power transistor
switches on and off the ignition coil primary circuit. As the pri-
mary circuit is turned on and off, the proper high voltage is

A,

R . . , \ =]
induced in the coil secondary circuit. M
AECB32
LC
Diagnostic
Trouble Malfunction is detected when ... ChPTCk Items
(Possible Cause)
Code No.
P1320 ® The igniticn signal in the primary circuit is not sent to | ® Harness or connectors
0201 ECM during engine cranking ot running. (The ignition primary circuit is open or shorted.)
® Power transistor unit. FE
® Resistor
® Camshaft position sensor
® Camshaft position sensor circuit Gl
DIAGNOSTIC TROUBLE CODE CONFIRMATION T

PROCEDURE

Note: If both DTC P0340 (0101) and P1320 (0201) are
displayed, perform TROUBLE DIAGNOSIS FOR DTC AT
P0340 first. Refer to EC-372.

1) Turn ignition switch “ON". ‘
2) Select “DATA MONITOR” mode with CONSULT. FA
3) Start engine. (If engine does not run, turn ignition
switch to “START” for at least 5 seconds.) N
OR Ry
1) Turn ignition switch “ON”.
2) Start engine. (if engine does not run, turn ignition
switch to “START” for at least 5 seconds.)
3) Select MODE 3 with GST.
OR

@ 1) Turn ignition switch “ON”.

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

3) Turn ignition switch “OFF” and wait at least 5
seconds, and then turn “ON”.

4) Perform “Diagnostic Test Mode II" (Self-diagnostic gy
results) with ECM.

@2
=

HA
EL

X

EC-411 639



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (DTC: 0201) (Cont’d)

BATTERY EC-IGN/SG-01
X .
e
1 Refer to “EL-POWER".
G s : Detectable line for DTC
[=m] .-sm*E%_M AN == : Non-detectable tine for DTC
S &
ST I
oFF ey b
acc @05y
I 3 I B/AW
GONDENSER
B/R _
E
LB/HBJRB#H i
l
BAW
T POWER DISTRIBUTOR
IGNITICN TRANSISTOR FO
é—g COIL
| +
¥ [1] L2]
) N (]
2] WiB B
G 4L
RESISTOR
| 2 ]
GY/R
e JOINT JOINT
~-F - CONNECTOR-2 CONNECTOR-1
! i
oo |-« E—TTF—e
W W/B I
SPARK [2] [r] ECM I :
PLUG IGNCK IGN E}ECCSHO . ’
ONT L
- = - = MODULE) —__.:' —.g—
Faa 23

104[105

106

110[111

112

118{117

118

EC-412

Refer to last page (Foldout page).

@18), Eiod

AECG14A
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TROUBLE DIAGNOSIS FOR DTC P1320

AECE32

s

!

AECS33)

Ignition Signal (DTC: 0201) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

Turn ignition switch “OFF”, and restart
engine.
Is engine running?

Yes

No

h 4

o @ (Go to next page.)

DISCONNECT
AE
(T 1D

&

!

AEC834

DISGONNEST
A€

Z DISCINNECT

I _ecm  |o[coNnEGTOR]| GﬁD@
1

& L

AECS835

r NG .
CHECK POWER SUPPLY. »| Check the following.
1. Turn Ignition switch "OFF”. ® Harness connectors
2. Disconnect ignition coil harness con- ,

3 _I[‘eCt‘?“ " itch “ON" ® Harness connectors
-furn ignition switc| .
4. Check voltage between terminal ’

. ® Harness for open or short
and ground with CONSULT or tester. hetween iqnition coil and
Voltage: Battery voltage gnition svgitch

OK If NG, repair harnass or con-
nectors.

= v G
CHECK GROUND CIRCUIT. »| Repair harness or connec-
1. Turn ignition switch “OFF", tors.

2. Disconnect power transistor harness
conneactor.
3. Check harness continuity between ter-
minal and engine ground.
Continuity should exist.
If CK, check harness for short.
OK

v NG
CHECK INPUT SIGNAL CIRCUIT, »i Repair harness or connec-
1. Disconnect ECM harness connector. tors.

2. Check harpess continuity between ECM

termjnal and power transistor termi-

nai .

Continuity should exist.

If OK, check harness for short.

OK
v
NG

CHECK COMPONENTS

(Ignition coil, power transistor).

Refer to “COMPONENT INSPECTION”,
EC-415.

4

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 and
check the connection of ECM hamess
connector. Reconnect ECM harness con-

nector and retest.

INSPECTION END

Replace malfunctioning
component(s).

EC-413

Any
[rnl

641



TROUBLE DIAGNOSIS FOR DTC P1320

=

Bl

)

-‘F—-—"-s-\\

12 ///

Vit

T4

"""":',_._\‘_ 5
’ D \ '
. y : "'é\! N Hlsmr

®

€ de
Ol =
(&)
. AECBI6

Ignition Signal (DTC: 0201) (Cont’d)

®

2 l

CHECK INPUT SIGNAL CIRCUIT.

1. Stop engine.

2. Disconnect ignition coil hamess con-
nector.

3. Strip tape covering resistor and discon-
nect the connector,

4. Disconnect ECM harness connector,

5. Check hamess continuity between igni-
tion ¢oil terminal and resistor termi-
nal @ resistor terminal @ and ECM
terminal @

Continuity should exist.
If OK, check harness for short.

NG

.| Repalr harness or connec-

OK

Y

tors.

CHECK COMPONENTS

{Resistor}.

Refer to “COMPONENT INSPECTION”
on next page.

NG

Replace resistor.

=

AC A€
H.S. T.5.

[ &cm |c!cormec1'onﬂ ﬁ]@

2

7

AECB37

OK

A4

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

A

Trouble is not fixed.

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

Y

INSPECTION END

EC-414

hd
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TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (DTC: 0201) (Cont'd)

COMPONENT INSPECTION

Ignition coil
1. Disconnect igniticn coil harness connector.

@ 2. Check resistance as shown in the figure.

A Terminal Resistance [at 25°C {(77°F)| TR,

CISCONNECT @ - {Primary coil) ' Approximately 1 £}
@ - secondary terminal on distributor . B
1Al

head (Secondary cail) Approximately 10 k(}

Ignition coil terminals
SEF204R C .

If NG, replace ignition coil. ~
=

FE
Gl
- DisconnecT 3. For checking secondary coil, remove distributor cap. W7
[Q] 4. Check resistance between ignition coil harness connector
o terminal (7 and the secondary terminal on the distributor ;-
r head. -
If NG, replace distributor.

F&
[F&

Ignition coil

SEF206R
. Bl

\% 7 g(;:ver ransistor Powgr transistor
= [i§ terminals TS. 1. Disconnect power transistor harness connector.
&Y e e | 2. Check power transistor resistance between terminals @ €7
A€ €| e
2]} 817 Terminals Resistance Result ES
Except 00 OK
@ and ; NG
@] : G}
e o If NG, replace distributor.

SEF207R

. T
Resistor
ey Ry 1. Disconnect resistor harness connector.
s 2. Check resistance between terminals () and @). EL
_ Resistance: Approximately 2.2 k() [at 25°C (77°F})]
Fil If NG, replace resistor. X
1%
= 1
SEF208R

EC-415 643



TROUBLE DIAGNOSIS FOR DTC P1336

Core—

=

=

==
Z Coll
Permanent magnet

SEFZ56N

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905)

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-
sQr 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.

Dlagnostic Check Items
Trouble Code Malfunction is detected when .... .
(Possible Cause}
No.
P1336 @ A chipping of the flywheel or drive plate gear tooth ® Harness or connectors
0905 {cog) is detected by the ECM. ® Crankshaft position sensor (OBD)

® Flywheel (Drive plate)
® Dead {(Weak]} battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Before performing the following procedure, confirm that
battery voltage is more than 10.5V.
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 teast 4 minutes at idle
speed.
2) Select “MODE 3” with GST.
OR
kay 1) Start engine and run it for at least 4 minutes at idle
speed.

2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.

3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results} with ECM.

EC-416



TROUBLE DIAGNOSIS FOR DTC P1336 |

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905) (Cont'd)

RAE,
s : Detectable fine for DTC e
s ; Not-detectable line for DTC R
CRANKSHAFT
POSITION LG
SENSOR (OBD)

B
o ae——" =L
i i _
| : =
1 i
I 1
I I
| | x

oL

| |
| i
Nk :
I : T
1
| :
i
: ' JOINT 57
: i CONNECTOH2 A
! ; F29

-
G
%
L

QINT
CONNECTOR-1

Ri&,
L]
ay "
1 BRE
w B ®
RGC/S GND-A ECM (ECCS 8T
CONTROL =
MODULE) B B
L= —
L g
it
i) (0]
GY O 141 T¢61 e¥ &Y
EL
101 [102]103] [104[105] 06 1]2]3] [¢] 20[21[22f23 38]a0] [sol41] [s3l54]ss] ES o4
gyt sy oy | s ooy o | 1 R KA 1 o [2a2sTee]77128] [a2]aa EHEEEEEQE]EEI ,:24
1]12[13]t4] [7g] 2930f21]32]33] [eglsc EEE.[E
113114]11s] [11ef117]11e] GsT el 7 RaBsRel7] Gilsa] Te6]s7]e8)
AECS582
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft position sensor (OBD)
harness connector

DISCONNECT MECONNECT
A€ AE

- [[ecm-|connecTor]
<)
1]2) 53
AECT40
E & DISCOMNECT Y )
A € (T
[><]
(1]z
.
-y -——1
AEG747

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (DTC: 0905) (Cont’

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

d)

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect crankshaft position sensor
{OBD) hamess connector and ECM
connector.

3. Check continuity between sensor termi-
nal (1) and ECM terminal 3 with
CONSULT or tester.

Continuity should exist.
If CK, check harness for short.

NG

.| Repair harness or connec-

7| tors.

OK
8] v
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. crankshaft position sen-
Continuity should exist. sor (OBD} harness con-
If OK, check harness for short. nector
oK If NG, repair harness or
connectors.
Y
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 (OBDY)].
Refer to “COMPONENT INSPECTION”
on next page.

OK

¥

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

Trouble is not fixed.

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

Trouble is not fixed.

"| tion sensor (OBD).

Visually check for chipping flywheel or

NG

. | Replace the flywheel or

drive plate gear tooth (cog).

drive plate.

oK

h 4

iINSPECTION END

EC-418
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (DTC: 0905) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD) G
1. Disconnect crankshaft position sensor (OBD) harness con-
nector. RA
@ 2. Loosen the fixing bolt of the sensor.
3. Remove the sensor.
4. \Visually check the sensor for chipping. Bl
SEF960N
5. Check resistance as shown in the figure. L
S Resistance:
CN 4 M/T models
\ 432 - 528(} [at 25°C (77°F)]
(ﬁ\ AT models
166.5 - 203.5() [at 25°C (77°F)] EH
—
o GL
O
- SEF151P
T
BT
FA
RA,
ST
BT
A
EL

EC-419 647



TROUBLE DIAGNOSIS FOR DTC P1400

To EGR valve
and EVAP canister

To intake f
air flow
‘» @
p;

Vacuurm
sighal

SEF240PE

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005)

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

Diagnostic

Trouble Code Malfunction is detected when .... Check ltems
(Possible Cause)
Nao.
P1400 ® An improper voltage signai is sent to ECM through ® Harness or connectors
1005 EGR valve & EVAP canister purge cantrol solenoid (The EGR valve & EVAP canister purge control sole-

valve.

noid valve circuit is open or shorted.)
¢ EGR valve & EVAP canister purge control solenoid
valve

MEGRC sOLV CIRCUITE
DQES THE SOLENOID
VALVE MAKE
AN OPERATING SQUND

EVERY 3 SECONDS?

[ next |7 NO JLYES |

MEF582D

BACTVETEST B L
esrc soLvy - ON

= == MONITOR = = =
CMPS«RPM (REF) Orpm

ON KEmd[ OFF
M

EF353F

4 € B o

[L_Ecmlejconnecton]|
- 103

& O

AECE39

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGR
valve & EVAP canister purge control solenoid valve circuit. Dur-
ing this check, a DTC might not be confirmed.
1} Turn ignition switch “ON”.
2) Perform “EGRC SOL/V CIRCUIT” in “FUNCTION
TEST” mode with CONSULT. '
OR
1) Turn ignition switch “ON”.

2) Perform “EGRC SOLENOID VALVE” in "ACTIVE
TEST” mode with CONSULT and check the operat-
ing sound, according to ON/OFF switching.

OR
Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds,
3) For M/T models, jack up front wheels.
Start engine again.
4) Check the voltage between ECM terminal and
ground at idie speed.
Voltage: 0.04 - 0.08V
5) For M/T models, shift into 1st gear.
Check that the voltage changes to battery voltage
and returns to 0.04 - 0.08V when the engine speed
increases to about 2,500 rpm.

Ty
TO0L§1\ 1 )

EC-420
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TROUBLE DIAGNOSIS FOR DTC P1400

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005) (Cont’d)

&l
EC-EGRC/V-01
W&
wmmm : Detectable line for DTC i}
] === : Non-detectable line for DTC =
IGNITION SWITCH
ON or START

FUSE L@

10A | BLOCK]| Refer to “EL-POWER".
{HEC)

%{_Eﬂ-
B

e
ER
,
@ "
BR L EGR VALVE & EVAP
CANISTER PURGE
CONTROL SOLENOID
VALVE MT
)
o
&T
E&
P
103 TS
ECM (ECCS
EGR CONTROL
MODULE) -
=
IS
Fid
ST
Refer 1o last page {Foldout page).
M2
{} 52
w33
(11 | -
W <) EL
L s
- E@y\\\
101]10zf103] [104] 105108 ke
107} 10e}10a} [11afi11]1i2 4
113[114]115] [118[17]178 50

AECO15A
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TROUBLE DIAGNOSIS FOR DTC P1400

~ SEF213R
Tlgh UISCONNFCT
T.3.
<
3 &
@ w0 !
'@ " =
AECTA3

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

B

m 0 SCOMKECT E}_ﬁ DISCONMEGT
A€ A€
Gio

[[_Ecm__|ojconnecTon]
1

ol

AECTH4

l
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect EGR valve & EVAP canister | ® Harness connectors
control solenoid valve harness connec- ,
tor. ® 10A fuse
2. Turn ignition switch “ON”. ® Harness continuity between
3. Check voltage between terminal @ and EGR valve & EVAP canis-
ground with CONSULT or tester. ter purge control solenoid
Voltage: Battery voltage valve sub-harness connec-
tor and fuse
OK #f NG, repair harness ar con-
nectors.
B
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the folfowing.
2. Disconnect ECM harness cannector. ® Harness continuity
3. Check harness continuity between ECM between EGR valve &
terminal and terminal @ EVAP canister purge con-
Continuity should exist. trol solenoid valve sub-
If OK, check harness for short. harness connector and
ECM
OK If NG, repair harness or
connectors.
NG

CHECK COMPONENT

(EGR valve & EVAP canister purge control
solenoid valve).

Refer to “COMPONENT INSPECTION" on

next page.
l oK

Disconnect and reconnect harness connec-
tors in the gircuit. Then retest.

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-422

Replace EGR valve &
EVAP canister purge con-
frol solencid valve.
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TROUBLE DIAGNOSIS FOR DTC P1400

BATTERY

AEC919

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005) (Cont’d)

COMPONENT INSPECTION
EGR valve and EVAP canister purge control solenoid

valve
Check air passage continuity.
Air passage Air passage
Conditicn continuity continuity
between @ and between @ and @
12V direct current supply
between terminals @ Yes No
and @
No supply No Yes

If NG, replace solenoid valve.

EC-423

FE

&l

T
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TROUBLE DIAGNOSIS FOR DTC P1401

Sensor element

el
=g

Tightening nut

Gasket

Connector

SEF598K

1D,DOOE

100

Resistance k{2

T

10

T

1 1 1
0 50 100 180
32) {122) {212) {302}
Temperature °C (°F)

i
200
(392)

SEF526Q

EGR Temperature Sensor (DTC: 0305)

The EGR temperature sensor detects temperature changes in
the EGR passage way. When the EGR valve opens, hot exhaust
gases flow, and the temperature in the passage way changes.
The EGR temperature sensor is a thermistor that modifies a
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.
This sensor is not directly used to contral the engine system.

{Reference data)

Resistance
(M)
7.9-97
0.57 - 0.70
0.08 - 0.1C

EGR temperature Voltage
°C (°F) V)
¢ (32) 4.81
50 (122) 2.82
100 (212) 0.8

Diagnostic Trouble
Code No.

Malfunction is detected when ....

Check ltems
(Possible Cause)

P1401
0305

A} An excessively low voltage from the EGR tem- | ® Harness or connectors
perature sensor is sent to ECM even when
engine coolant temperature is low. ® EGR temperature sensor

{The EGR temperature sensor circuit is shorted.)

® Malfunction of EGR function, EGRC-BPT valve or
EGR valve & EVAP canister purge control soienoid
valve

B) An excessively high voltage from the EGR ® Harness or connectors

temperature sensor is sent io ECM even when
engine coolant temperature is high.

{The EGR temperature sensor circuit is open.)
EGR temperature sensor

Malfunction of EGR function, EGRC-BPT valve or
EGR valve & EVAP canister purge control solenoid
valve ‘

EC-424
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (DTC: 0305)

T (Cont’d)
% MONITOR  %x NO FA DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPSeRPM (REF) - Orpm PROCEDURE &l

COOLAN TEMP/S 28°C ]
Procedure for malfunction A

1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2) Confirm that the engine coolant temperature is lower
than 50°C (122°F). (If necessary, wait until the engine g
[ "RECORD | coolant temperature is the same as atmosphere tem-
SEF949N perature.)

=
=5
i

3) Start engine and run it for at least 8 seconds at idle

LG

FUEL SYS 41 nOREN tSIE):r?dSO ‘E\é)VIE?Qtzh‘?F)(]angme coolant temperature lower

'

ESBETF'FI'EHM 8353 = 1} Turn ignition switch “ON” and select “MODE 1" with

VERICLE SPD Sk - GST. _ _

:ﬁ%ﬁ%";ﬂﬁw zgé% 2) Confirm that the engine coolant tem_perat_ure is Iovyer B

MAE oS 0.0gm/sec than 50°C (122°F). (If necessary, wait until the engine

028 LOCATION 3 coolant temperature is the same as atmosphere tem-

ey 0.3 perature.) ol

025 B1,82 0.000V 3) Start engine and run it for at least 8 seconds at idle
SEF950N speed. [With the engine coolant temperature lower

than 50°C (122°F)]. [T
4) Select “MODE 3” with GST.

— g ONRECT OR
I connECTOR]| | 4 " ) . .
[ 51°° c UR! B /ey 1) Turn ignition switch “ON" and confirm that voltage AT

{OULS . .
= between ECM terminal &) and ground is more than

@ . 2.35V. (If necessary, wait until the engine coolant tem-

& o perature is the same as atmosphere temperature.) i
e ! 2) Start engine and run it for at least 8 seconds at idle

speed. (With the voltage between ECM terminal &)

and ground shouid stay at more than 2.35V) R
3} Turn ignition switch "OFF", wait at least 5 seconds
SEF9STN and then turn “ON”. __

4) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

Procedure for malfunction B gy
1) Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF”, wait at least 3 seconds _

and then start engine again. RS

3) Select “DATA MONITOR” mode with CONSULT.
4) Run the engine for at least 8 seconds at idle speed. o
OR &

(&= 1) Start engine and warm it up sufficiently.
~=7 0 2) Tum ignition switch “OFF”, wait at least 3 seconds
and then start engine again. A
3) Run the engine for at least 8 seconds at idle speed.
4) Select “MODE 3" with GST. el

CR
@ 1) - Start engine and warm it up sufficiently.
- 2) Turn ignition switch “OFF”, wait at least 3 seconds 1B
and then start engine again. o
3) Run the engine for at least 8 seconds at idle speed.
4) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
5) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-425 653




TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (DTC: 0305)

(Cont’d)
EC-EGR/TS-01
mmmn : Delectable fine for DTC
— : Non-detectable line for DTC
EGR
A TEMPERATURE
NS SENSOR
F11
I 1
RB B
4
AB B
EGATS GND-A ggﬂ T(ES(L?S
MODULE)
BHP
aY
- |'=...I—[

101}102}103) [104[105}106 1lz2]a]_[4] 20[21]22]22 a8]as [56] T
slef7]efe] [io] Jo4]25]26]27128] [T 57 '
107{108]108] [110]111]142
l J1os [13] O 2ofs0]31[s2jaa] - Fg[5o]  J47l4]ee]ea]e4lss] ? H.S.

‘113114115 116117]118) [15] [isfi7]18] [34]a5 3637 EEREEED

AEC587
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR temperature
B> sensor harness
£l connector

EGR Temperature Sensor (DTC: 0305)

(Cont’d)
DIAGNOSTIC PROCEDURE

AECE51
E] DISCONNECT
T.5.
Gbleb)
|
) AECS8B3)
E & DISCOMNNEGT
A€
CDICID
|
AECE64

COMPONENT INSPECTION
EGR temperature sensor

INSPECTION START
v
CHECK POWER SUPPLY. NG Repair hamess or connec-
1. Disconnect EGR temperature sensor | tors.
harness connector.
2. Turn ignition switch “ON”.
3. Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Approximately 5V
E JoK
CHECK GROUND CIRCUIT. NG ["Gheck the following.
1. Tusn ignition switch “OFF". | ® Harness for open or short
2. Chegk harness continuity between termi- between ECM and EGR
nai and engine ground. temperature sensor har-
Continuity should exist. ness connector
If OK, check harness for short. If NG, repair harness or
connector.
v OK
CHECK COMPONENT NG ["Replace EGR temperature
(EGR temperature sensor). | sensor.
Refer to “COMPONENT INSPECTION”
below.
+OK
Disconnect and reconnect harness connec-
tors in the circuit. Then retest.
v Trouble is not fixed.
Check ECM pin terminals for damage and
check the connection of ECM harness con-
nacter. Reconnect ECM harness connecior
and retest.
INSPECTION END

Check resistance change and resistance value.

SEF643Q

EGR temperature Voltage Resistance
°C (°F) v) (M)
0 (32) 4.81 79-97
50 (122) 282 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10

If NG, replace EGR temperature sensor.

EC-427
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TROUBLE DIAGNOSIS FOR DTC P1550

Torque Converter Clutch Solenoid Valve

(DTC: 0904)
SYSTEM DESCRIPTION

Camshaft position sensor Engine speed >
) Amount of intake air
Mass air flow sensor >
ECM Torque con-
) Engine coolant temperature (ECCS verter
Engine coolant temperature sensor » control ™ clutch sole-
module} noid valve
" Thraottle position
Throttle position sensor i >
Vehicle speed sensor Vehicle speed >
The ECM controls torque converter clutch sole- e During high-ioad operation
noid valve to cancel the lock-up condition of A/T.
When the solenoid valve is turned on, lock-up is
cancelled. When the solenoid vaive is turned off,
A/T lock-up is operational.
Conditions for lock-up cancel:
e Throttle valve is fully closed (idling or decel-
eration)
e Engine coolant temperature is below 60°C
(140°F)
e Vehicle speed is less than 64 km/h (40 MPH)
Check ltems

Diagnostic Trouble Malfunction is detected when ...

Code No. (Possible Cause}
P1550 ® An excessively low voltage from the solenoid is sent | ® Harness or connectors
0904 to ECM. (The circuit is open or shorted.)
® A/T torque converter slip is occurred in lock-up con- | ® Torque converter clutch solenoid valve
dition. & A/T hydraulic control system

EC-428
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TROUBLE DIAGNOSIS FOR DTC P1550

Torque Converter Clutch Solenoid Valve
(DTC: 0904) (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

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

3)
4)

Start engine and warm it up sufficiently.
Perform test drive in “D” position for at least 12 sec-
onds continuously under the following conditions.
Engine speed: 1900 - 2500 rpm
Vehicle speed: 76 - 100 km/h (47 - 62 MPH)
OR

Start engine and warm it up sufficiently.
Select MODE 3 with GST.
Perform test drive in “D” position for at least 12 sec-
onds continuously under the following conditions.
Engine speed: 1900 - 2500 rpm
Vehicle speed: 76 - 100 km/h (47 - 62 MPH)
OR

oy 1)
2)

3)
4)

Start engine and warm it up sufficiently.
Perform test drive in “D” position for at least 12 sec-
onds continuously under the following conditions.
Engine speed: 1900 - 2500 rpm
Vehicle speed: 76 - 100 km/h {47 - 62 MPH)
Stop the vehicle, turn ignition switch “OFF”, wait at
least 3 seconds and then turn “ON”.
Perform “Diagnostic Test Mode I (Self-diagnostic
results)” with ECM.

For diagnostic procedure, refer to AT section (“TORQUE
CONVERTER CLUTCH SOLENOID VALVE”, Electrical Com-
ponents Inspection’’, “TROUBLE DIAGNOSES”).

EC-429
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Overheat) (DTC: 0208)
SYSTEM DESCRIPTION
Cooling fan control

Vehicle speed

A d

Vehicle speed sensor

ECM

(ECCS
control »
module)

Engine coolant temperature

Y

Engine coolant temperature sensor Cocling fan relay(s)

Alr conditioner “ON" signal

h 4

Air conditioner switch

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, and
air conditioner ON signal. The control system has 2-step control [ON/OFF].

Operation

e - Air conditioner switch is “QOFF". g ™ Air conditioner switch is "ON".

3 & . . E o

5o / . / g8

s3] 100 (212) £

g s

= 95 (203) = 95 (203) 2

S k!

5 91 (196) 3

8 53

@ 1 1 z

=4 20 80 = 20 80

5 (12) (s0) & (12) (50
Vehicie speed km/h (MPH) i Vehicle speed km/h (MPH}
[} : Cooling fans do not operate. V27 - Cooiing fans operate. SEFB49MA
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

ON-BOARD DIAGNOSIS LOGIC

This diagnosis continuously monitors the engine coolant temperature.
If the cooling fan or ancther component in the cooling system maifunctions, engine coolant temperature @]

will rise,
When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction
is indicated. WA
Diagnostic Trouble L Check Items
Malfunct detected when ... )
Code No. alfunciion 1s detected when (Possible Cause) R
P1900* ® Cooling fan does not operate properly (Cverheat). ® Harness or connectors
0208 ® Cooling fan system does not operate properly (Ovet- {The cooling fan circuit is open or shorted.)
heat). ® Cooling fan L6
® Engine coolant was not added toc the system using ® Radiator hose i
the proper filling method. ® Radiator

® Radiator cap
¢ Water pump
® Thermosiat
For more information, refer to "MAIN 12 =
CAUSES OF OVERHEATING”, EC-437.

* Diagnostic trouble code No. P1800 is not displayed in SELF-DIAGNOSTIC RESULTS mode with CONSULT.

CAUTION:

When a malfunction 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. Be sure [
to use coolant with the proper mixture ratio. Refer to MA section (“Anti-freeze Coolant Mix-
ture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS”). e
b. After refilling coolant, run engine to ensure that no water-flow noise is emitted. AL

1D

EC-431 659



TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

CVERALL FUNCTION CHECK

Use this procedure to check the overall function of the cooling
fan, During this check, a DTC might not be confirmed.

WARNING:
MAX. T Never remove the radiator cap when the engine is hot. Seri-
‘[OK ous burns could be caused by high pressure fluid escap-
MIN. 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.

AECB40

1) Check the coolant level in the reservoir tank and radiator.

Allow engine to cool before checking coolant level.
W ACTIVE TEST B If the coolant level in the reservoir tank and/or radiator is
OFF below the proper range, skip the following steps and go to

COOCLING FAN
"DIAGNOSTIC PROCEDURE” (EC-434).

2) Confirm whether customer filled the coolant or not. If cus-

== = MONITOR = == tomer filled the coolant, skip the following steps and go to
COOLAN TEMP/S  99°C “DIAGNOSTIC PROCEDURE” (EC-434).

@ 3) Turn ignition switch “ON™.
4} Perform “COOLING FAN” in “ACTIVE TEST” mode

" i ,
B O with CONSULT

MEF312F .
‘@‘ 3) Start engine.
Be careful not to overheat engine.
4) Turn air conditioner switch “ON".
5) Turn blower fan switch “ON”.
68) Make sure that cooling fan operates.
7) Turn ignition switch “OFF”.
8) Turn air conditioner switch and blower fan switch
“OFF”,
9) Disconnect engine coolant temperature sensor har-

oy A - ness connector.
i ‘i, 10) Connect 150Q) resistor to engine coolant temperature

Cooling fan

eeo...,m

SEC163BA sensor harness connector.
11) Restart engine and make sure that cooling fan oper-
Cooling fan gtes. ul . ]
q:p/_ Engine coolant e careful not to overheat engine.

temperature sensor
harness conneclor

| &
15042 resistor

MEC475B
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

EC-COOL/F-01

IGrgEngS?-:vg.CH BATTERY s : Detectable line for DTC RS
FUSE — : Non-detectable line for DTC
Refer to “EL-POWER".

g % %EC‘%K 13%‘\' WA : Madeis with air conditioner B

!

i28]) G
BR e

BR G
(mlliEn]

COOLING E
FAN FE
RELAY-%
o )
20 oL
LG/R GB
MT
—
LGR Oﬂ T
G!B /B
LG/R I'"Im I_l_lm "
COOLING COOLING =
FAN FAN
MOTOR-1 MOTOR-2
LG/R @ @ B,
iy (3] 2]
LG/R B B
LG/R O -
REY CM (ECCS I
E
RPAL GONTROL r—0=—y
MODULE) B B BS
@ L &
Refer to last page (Foldout page). Bl
118, @D
¢ e,
I I I iimy
25 I ]
| EL
101]102|109] $1045105]108 ']@jg
107[1c8f109] [110f111 112
113[1140115] [116[117}118

AEC601
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TROUBLE DIAGNOSIS FOR DTC P1900

B COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS 7

[next J[_NO ][ YES

MEF311F

B ACTIVE TEST @

COOLING FAN OFF
== == MONITOR = = =
COOLAN TEMP/S  99°C

.

Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK COOLING FAN OPERATION.
1. Turn ignition switch “ON".
2. Perform “COOLING FAN CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

oK

—_

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

ON

L » (B) (Go to EC-436.)

MEF312F
Cooling fan
SEC163BA
IE %ﬂ CESCONNECT
A€
2
(2D ]
5]
t
AECS846
Cooling fan motor-2 Z el
= harness connector

=¥
B

¥

|

harness connector

O
B S s

0y
i N
Cooling fan motor-1 m e~

AEC848

CONSULT.
OR
‘iv-ﬁl" 1. Start engine.
JA=y/ 2. Turn air conditioner switch “ON”.
3. Turn blower fan switch “ON".
4. Make sure that cooling fan cper-
ates.
l NG

B

CHECK POWER SUPPLY. NG | Check the following.

1. Turn ignition switch “ON". ® 10A fuse

2. Disconnect cooling fan relay-1. ® 30A fusible link

3. Check voltage between terminals @ ® Harness for apen or short

@ and ground with CONSULT or tester. between cooling fan
Voltage: Battery voltage relay-1 and fuse
OK ® Harness for open or short
between cooiing fan
relay-1 and baitery
If NG, repair harness or
connectors,

CHECK GROUND CIRCUIT.

1. Turn ignition switch “ON".

2. Disconnect cooling fan motor-1 harness
connector and cooling fan motor-2 har-
ness connector.

3. Check harness continuity between cool-
ing fan motor terminals @ and cooling
fan relay-1 terminal @

Continuity should exist.
ff OK, check harness for short.

4. Check harness continuity between termi-
nal @ and body ground.
Continuity should exist.

If OK, check harnass for short.

NG

J,OK

®

(Go to next page.)

EC-434

| tors.

Repair hamess or connec-
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TROUBLE DIAGNOSIS FOR DTC P1900
Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

. DISCOMNECT %D DISGONNECT @
T.5.
D l al

CD it 1] CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
(=) 5] 1. Disconnect ECM hamess connector. | ® Harness connectors
—J 2. Check harness continuity between ECM @, Ed MEA
e o terminal (14) and terminal (2). ® Harness connectors @

-

Continuity should exist. @33 :
Q if OK, check harmess for short. ® Harness for open or short -~
e o 1 between cooling fan relay-1 il

OK and ECM
AECO76A if NG, repair harmess or con-
: nectors. LG

DISCENMECT DI"GOI‘JNECT
. CHECK COMPONENT NG | Replace cooling fan relay.
(Cooling fan relay-1).

= Refer to "COMPONENT INSPECTION”,

<)

Y

ECM___|/CONNECTOR]| 3 3 EC-438.
14
s JoK B
CHECK COMPONENT NG‘ Replace cooling fan motors,
{Cooling fan motors-1 and -2). " AL
. . Refer to “COMPONENT INSPECTION", h
EC-438.
AEC519

oK RT

Disconnect and reconnect harness connec-
tors in the circuit, Then retest.

&

i Trouble is not fixed.

Check ECM pin terminals for damage and -
check the connection of ECM hamess con- B4
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

0]
i

)
=)

H Iy
LISt

EL

(5]
&
e

R

EC-435 ' 663



TROUBLE DIAGNOSIS FOR DTC P1900

EG17650301
(J33984-A)

SLC755A]

SLC343

Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:

59 - 98 kPa (0.6 - 1.0 kg/cm?, 9 - 14

psi)

'
EHECK COOLING SYSTEM FOR LEAK. NGL Check the following for
Apply pressure to the cooling system with 7| leak.
a tester, and check if the pressure drops. ® Hose
Testing pressure: ® Radiator
157 kPa (1.6 kg/cm?, 23 psi) ® Water pump
Pressure should not drop. Refer to LC section
CAUTION: {"Water Pump”).
Higher than the specified pressure
may cause radiator damage.
OK
:
NG

.| Replace radiator cap.

lOK

CHECK THERMOSTAT.
1. Check valve seating condition at nor-
mal room temperatures.
It should seat tightly.
2. Check valve opening temperature and
maximum valve lift.
Valve opening temperature:
76.5°C {170°F) [standard]
Valve lift:
More than 8.0 mm/90°C
{0.31 in/194°F)
3. Check if valve is closed at 5°C (9°F)
below valve opening temperature.
For details, refer to LT section (“Thermo-

NG

Replace thermostat

stat”).
J, OK

Check engine coolant temperature sen-
sor. Refer to “COMPONENT
INSPECTION”, EC-438.

NG

. | Replace engine coolant

T

If the cause can nol be isolaled, go to
“MAIN 12 CAUSES OF OVERHEATING”

on next page.

INSPECTION END

" temperature sensor.

Perform FINAL CHECK by the following procedure after

repair is completed.

1. Warm up engine. Run the vehicle for at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instru-
ment panel. If the reading shows an abnormally high
temperature, another part may be malfunctioning.

2. Stop vehicle and let engine idle. Check the intake and
exhaust systems for leaks by listening for noise or visually

inspecting the components.

3. Allow engine to cool and visually check for oil and coolant
leaks. Then, perform “OVERALL FUNCTION CHECK”.

EC-436
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Overheat) (DTC: 0208) (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Condition Reference page
OFF 1 ® Blocked radiator ® Visual No blocking —
® Blocked condenser
@ Biocked radiator grille
® Blocked bumper
2 ® Coolant mixture ® Coolant tester 50 - 50% coolant mixture | See “RECOMMENDED
FLUIDS AND LUBRI-
CANTS” in MA section
3 ® Coolant level ® Visual Coolant up to MAX level | See “Changing Engine
in reservoir 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 kg/em?, 9 - 14 | “ENGINE COOLING
psi} SYSTEM” in LC section
ON*? 5 ® Coolant leaks ® Visual No leaks See “System Chack”
“ENGINE COOLING
SYSTEM” in LC section
ON*2 6 ® Thermaostat ® Touch the upper and Both hoses should be hot | See “Thermestat” and
lower radiator hoses “Radiator”, “ENGINE
COOLING SYSTEM” in
L.C section
ON-! 7 ® Cooling fan ® CONSULT Operating See “TROUBLE DIAG-
NOSIS FOR DTC P1900”
(EC-430)
OFF 8 ® Combustion gas leak @ Color checker chemical | Negative —
tester 4 Gas analyzer
ON*3 9 ® Coolant temperature ® Visual Gauge less than 3/4 —
gauge when driving
® Coolant overflow to res- | @ Visual No overflow during driving | Saea “Changing Engine
ervoir tank and idling Coalant”, “"ENGINE
MAINTENANCE" in MA
section
OFF** 10 @ Coolant return from res- | ® Visual Shouid be initial level in See “ENGINE MAINTE-
ervoir tank to radiator reservoir tank NANCE" in MA section
OFF 11 ® Cylinder head ® Straight gauge feeler 0.1mm (0.004 in) Maxi- See “Inspection”, “CYL-
gauge mum distortion (warping) |INDER HEAD” in EM
section
12 ® Cylinder block and pis- | @ Visual No scuifing on cylinder See “Inspection”, “CYL-

tons

walls or piston

INDER BLOCK” in EM
section

*1: Turn the ignition switch ON.

*2: 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-437

@

i
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (Overheat) (DTC: 0208) (Cont’d)

COMPONENT INSPECTION
== Cooling fan relay-1
Check continuity between terminals @ and (8
I
5 Conditions Continuity
| 2 3 ! J 12V direct current supply between . Yes
J terminals @ and @
No current supply No
SEF511P
If NG, replace relay.
Cooling fan motors-1 and -2
Cooling fan motor 1. Disconnect cocling fan motor harness connectors.
211t/ hamess connsclor 2. Supply cooling fan motor terminals with battery voltage and
check operation.
r.s.
CISGAHNET Terminals
(D) (2)
Cooling fan
motor @ @
AECE49

Cooling fan motor should operate.
If NG, replace cooling fan motor.

EC-438 668



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
&l
— EC-INJECT-01
| A
30A
01
¥ Refer to “EL-POWER". ]
G mmmm : Detectabls line for DTG
||—1_]I e : Non-detectable fine for DTC
IGNITION .
OFF./‘ ST CH L&
acc 0¥, W
) -
BR
| FE
B/A
Eicd
£
o
I G
BR
|—'—|- 8
&
BiR
—- 5
[ ] ® ® "
i I | |
B/A B/R BIR B/R -
|—'—| I'J—| |—'—| I'J'-| 3
2 2 2 2
(2] INJECTOR [2] INJECTOR [z] INJECTOR 2] INJECTOR
NO.1 NO.2 NO.3 NO.4
5 g g -
(0 R |
R/B Y/B GB LB
| | | I &T
/B Y8 GmB LB
|m| 107 104 100
IN#T INJ#2 INJE3 INJra | ECM (ECCS ES
MODULE)
BT
Rofer to last page {Foldowt page).
(DR E A
= 143 GOXGDIGDIGD,
L] w W B PP
ElL
()4
101]102]toa] [to4[tos]ics 39
107]108fr0s] [s0fri1firz 49
T1afi1a)11s] {tief7]i1e 20

AECS598
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the
ECM supplies a ground to the injector circuit, the coil in the
injector is energized. The energized coil pulls the needle valve
back and allows fuel to flow through the injector into the intake
manifold. The amount of fuel injected depends upon the injec-
tion pulse duration. Pulse duration is the length of time the
injector remains open. The ECM controls the injection pulse
duration based on engine fuel needs.

DIAGNOSTIC PROCEDURE

INSPECTION START

l

Terminal
Nozzle
I
-
Needle valve
Coit
SEF59BK
B ACTVETEST B D
** POWER BALANCE ***
=== MONITOR == = =
CMPS.RPM{REF) 737rpm
MAS AIR/FL SEN  0.98V
IACV-AACHN 41%
- 2 3 ” 4 [
o
MEF354F
)
(&) ?f a‘j 2@
4+ Cfic_l'(

At idle

Clie,

Suitable tool

SEF730L

CHECK OVERALL FUNCTION.

1. Start engine.

2. Perform “POWER BALANCE" in
“ACTIVE TEST” mode with
CONSULT.

3. Make sure that each cirouit pro-
duces a momentary engine
speed drop.

OR

OK

. Start engine.

. Listen to each injector aperating
sound.
Clicking noise should be

heard.
l NG
B

¥

INSPECTION END

Fue! injector harness
connector
I

CHECK POWER SUPPLY.

1. Stop engine.

2. Discannect injector harness connector.

3. Tum ignition switch “ON™,

4, Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Battery voliage

NG

7. K 10 ER

B

(1]z
t
D &

AEC755

i

{(Go 1o next page.)

EC-440

"} @ Harness connectors

Check the following.
:

® Harness connectors
@3,

® Harness for open or short
between injector and igni-
tion switch

If NG, repair harmess or con-

nectors.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Cont’d)

CISCONNECT OISGONNECT @
A€ A€ |
ﬁ
[_ecm__[olconnEcToR]| @ NG el
102 » 104 » 107 = 108 CHECK OUTPUT SIGNAL CIRCUIT. Check the following.
—_— 1. Turn ignition switch “OFF”, "1 ® Harness for open or short
2. Disconnect ECM harness connector. between ECM and injec- R4
3. Check harness continuity between injec- tor e
tor hamess connector terminal (1) and i NG, repair harness or
N ECM terminals (703), (10d), (109, (09). connectors.
E@J Continuity should exist. B
l OK
AECT756
CHECK COMPONENT NG [ geplace injector. LG
(Injector). "
Refer to “COMPONENT INSPECTION"”
below.

‘LOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest. FE

l Trouble is not fixed.

Check ECM pin terminals for damage and aL
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest. BT

v

INSPECTION END AT

COMPONENT INSPECTION

Injector
1. Disconnect injector harness connector.
2. Check resistance between terminais as shown in the figure.
Resistance: 10 - 14} [at 25°C {77°F)] 25
If NG, replace injector.

AEC559

DX
s

EC-441 .69



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal

EC-S/SIG-01

s : Detoctable line for DTC
e : Non-detectable line for DTC

IGNITION SWITCH
START

FUSE Reter to “EL-POWER".
7.5A |BLOCK

{HEC)
o,

2 EHer

3=}z
98

g

ECM (ECCS
CONTROL
MODULE)

w
-
b7}
=

Refer to last page (Foldout page).

101]102{103] [1045105{106

107]108[108] 11101141]112
113[114[115] [116[117|118

AEC599
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B START SIGNAL CKT W

1. CLOSE THROTTLE, SHIFT

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION.

1. Turn ignition switch “ON",

in “FUNGTION TEST” moede with
CONSULT.
OR

OK

TO P OR N RANGE.
2. TOUCH START AND
START ENGINE
IMMEDIATELY,
L Next || START |
SEF191L
¢ MONITOR ¥ NO FaiL D
START SIGNAL OFF
CLSD TH/P SW OMN
AlIR COND SI1G OFF
P/N POSI SW ON
| RECORD
SEF111P

I Ecn%oqucTOR]] FE %
[

@i !

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

2. Perform “START SIGNAL CKT"

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

1. Turn ignition switch to “START”.
2. Check voltage between ECM
terminal and ground.
Voltage:
Ignition switch “START”
Battery voltage
Except above
Approximately OV

lNG

Check the following.

® Hamess connectors @33, 2D

® 7 5A fuse

® Harress for open or short between ECM
harness connector and ignition switch

If NG, repair harness or connectors.

SEF109P

v

Disconnect and reconnect harness connec-
tors in the circuil. Then retest.

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-443

INSPECTION END
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump

SYSTEM DESCRIPTION

Engine speed

Camshalft position sensor

Start signal

ECM
(ECCS
control
». moedule)

1gnition 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.

AECB01

Fuei

| pump
relay

Condition

Fuel pump operation

Ignition switch is turmed to ON.

Operates for
5 seconds

Engine running and cranking

Operates

When engine is stopped

Stops in 1 second

Except as shown above

Stops

COMPONENT DESCRIPTION
A turbine type design fuel pump is used in the fuel tank.

EC-444
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

3

EC-F/PUMP-01 g

E:
IGNITION SWITCH
ON or START s ; Dotectable line for DTC
I FUSE Refer to “EL-POWER". s : Non-detectable line for DTG ~
15A |BLOCK e
{HEC)
B ﬂ

o _ol}3——2{F
%

oo {fe—={E

PUMP
RELAY — 3T
(L5 |
BP B BY AT
[l
FUEL
PUMP B,
BP  BY ) '
& e 2]
B/P BrY LrJ B
B
BIP ® __
Cl ECM I l 5T
FPR &
(ECCS CONTROL B 8
MODULE) e 3
Fad = =
BT
Refer to last page (Foldout page).
? m
XTI () HA
6] W 5] L 111
ADED £l
W
= I 1
101]102]103] [104]105]10¢ | ) 2 ) I R 1%
24]25(26127(28] [a2[43
107]108]10e] [110]111]11
2 oTa0 2] [ o0
113114)118] Hispivi8 141353637

AECE00
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

)

&

b,

AEC884

v

|—u|

DISCONNECT

SEF479P

Fuel p

N,

harness connector
~,

ump

AECS21

[]
(1]2

%’h DISGONNLLT
A €

[Q]

i
1.8.

(%)

DISCONNECT

tn
1.5,

BISCONNEST

f
II\’.J'!

AECT58

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER GROUND CIRCUIT.

1. Turn ignition switch "OFF”.

2. Disconnect fuel pump harmess connec-
tor.

3. Check harness continuity between termi-
nal and body ground, terminal
and fuel pump relay connector termi-
nal .
Continuity should exist.
If OK, check harness for short.

CHECK OVERALL FUNCTION. OK | |NSPECTION END
1. Turn ignition switch “ON". "
2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be felt
on the fuel feed hose for 5 seconds
after ignition switch is turned “ON".
l NG
B
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". | ® 15A fuse
2. Disconnect fuel pump relay from relay ® Harmess for open or short
box. between fuse and fuel
3. Turn ignition switch "ON". pump relay
4. Check voltage between terminals @, If NG, repair harness or
(8) and ground with CONSULT or tester. connectors.
Voltage: Battery voltage
OK
NG

.| Check the following.

2 >

~| ® Harness connectors

® Harness for open or short
between fuel pump and
bedy ground

® Harness for open or short
between fuel pump and
fuel pump relay

It NG, repair harness or con-

nectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check hagness continuity between ECM
terminal and fuel pump relay con-
nector terminal (2).

Continuity should exist.
If OK, check harness for short.

NG

.| Check the following.

v OK

(Go to next page.)

EC-446

| ® Harness connectors

® Harmness for open or short
between ECM and fuel
pump relay

If NG, repatr harness or con-

nectors.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump (Cont’d)

_ DISCONNECT =0 OISCONMECT @
s
HME HE | i .
ﬁ ECM ﬁcunnecrﬂ CHECK COMPONENT NG | Reptace fusl pump refay.
3 _ (Fuel pump relay). "
3 Refer to “Component Inspection” below. T2,
21X ] gl
3 I
C!‘ CHECK COMPONENT NG | Replace fuel pump. N
o (Fuel pump). -
SEF489P Refer to “COMPONENT INSPECTION™
below. .
G
BACTIVETESTE [ ] iOK
Disconnect and reconnect harness connec-

FUEL PUMP RELAY ON tors in the circuit, Then retest,

= == = MONITOR = = = ; :

CMPS-RPMIREF) Orpm l Trauble is not fixed. _
Check ECM pin terminals for damage and FI5
check the connaction of ECM harness con-
nector. Reconnact ECM harness connector
and retest. ©

ON/OFF I
MEF309F
INSPECTION END MIT
B2
&
Bl
COMPONENT INSPECTION
Fuel pump relay &
Check continuity between terminals 3 and (3). -
Conditions Continuity o
GE
u 12V direct current supply Yos
petween terminals ® and @
No current supply No BT
If NG, replace relay.
SEF511P| i
[,
Fuel pump
1. Disconnect fuel pump harness connector.
2. Check resistance between terminals (1) and @). EL
Resistance: 0.2 - 5.0(} [at 25°C (77°F)]
Iif NG, replace fuel pump. .
D,
SEF203Q

EC-447 675
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Power Steering Oil Pressure Switch

EC-PST/SW-01

ECM (ECCS
CONTROL
MODULE})
PWST -
E@f s : Detectabls line for DTC
SB e : Nor-detectable line for DTC
l : Models with ABS brake system
SB
I'—|—J M33
SB
| i
8 : 53
. 1
I : i
T POWER STEERING H 6 POWER STEERING
OlL PRESSURE ' OIL PRESSURE
SWITCH ! SWITCH
@ ; 52; B10Z
L] : L]
: i B
OB/
1
B

ll|-cu——.-——m
.Fm-]

L e 11 11
@ % (®.@ [r1rtsrm
GY @y
H 1
101102]+03{ [104]105}108 5 2 ﬂ 2 - ) E1) mmlﬂﬁ%ﬂﬁl 56| )
7 1o 27128] [az]a 57 61]
1073108] 1097 J110[114f112 Filizfishal_ ] O polaofe1B2l%3] [aleo] I¢7I4eleeleafs4]ss] s,
113114'115 116{117{118 1] Tiei7lis 2413526]a7 [51]52] [es[67]es]s9]

AECEB02
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch (Cont’d)
Power steerng o __ | COMPONENT DESCRIPTION

Pressure syIich The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering ioad. @]
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and

AH stru adjust for the increased load. RAA
Ef
o K REEB90
LG
DIAGNOSTIC PROCEDURE
B PW/ST SIGNAL CIRCUIT Il
HOLD STEERING WHEEL INSPECTION START
IN A FULL l
LOCKED eosimon
THEN CHECK OVERALL FUNCTION. OK | INSPECTION END FE
1. Turn igniticn switch “ON". -
TOUCH START 2. Perform “PW/ST SIGNAL CIR-
CUIT" in “FUNCTION TEST" 5l
[ next ][ START | mode with CONSULT. oL
OR
MEF025¢ 1. Start engine. s
2. Check “PW/ST SIGNAL" in Il
“DATA MONITOR" mode with
#MONITOR #NO FaiL [ CONSULT
PW/ST SIGNAL OFF Stegr_ing is in neutral B
position: :
OFF
Steeting is turned; =)
ON [t
OR
.ﬁl’. 1. Start engine. o
A=/ 2. Check voltage between ECM A
l RECORD I terminal @ and ground.
SEF591| Voltage:
When steering wheel is EE
turned quickly.
Approximately 0V
— CONNECT Except above @
[C_ech [ connEcTor]| % g Approximately 5V ST
25
& "
S CHECK GROUND CIRCUIT. NG 1 Gheck the following.
A 1. Turn ignition switch “OFF". | ® Harness connectors
L@; i 1 2. Disconnect power steering oil pressure FE13, (and BT
) switch harness connector. ’ for ABS B
3. Check harness continuity between termi- madels)
SEF126P nal @ a_nd engine grc:und. ® Harnass for open or short M
B Continuity should exist. between power stesring oil <
E W piscantiEr By If OK, check harness for short. pressure switch and
. E@ oK ground -~
g It NG, repair harmess or con- EL
(ﬁ) nectors.

T.5.
’ @ 135

(Go to next page.)

AECT760
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

<]

DISCANNECT EB DISCOMNECT
MdE A€
]

[ eom

|o{CONNEGTOR]|

25

@

AECT761

Power Steering Oil Pressure Switch (Cont’d)

I

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

If OK, check harness for short.

NG

_| Check the following.

OK

”| ® Harness connectors

€. @ (and
@59, for ABS
models)

® Harness for open or short
between ECM and power
steering ofl pressure switch

If NG, repair harness or con-

nectors.

CHECK COMPONENT
(Power steering oil pressure switch).
Refer to “COMPONENT INSPECTION”

NG

| Replace power steering oil

below.
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest,

l Trouble is not fixed.

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

and retest.

INSPECTICN END

A€ 80
201

AEC762

COMPONENT INSPECTION

7| 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-450
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

&l
] A
IGNITION SWITCH BATTERY
ON
! mm : Detectable line for DTG .
I 7.5A EESCE;K 7.54 |Referto "EL-POWER". wewnne | Non-detectable fine for DTC EM
g@ {(HEC)
f I
= T LG
LG/R
ﬁ
I B
[l
LG LG A .
I | =l } COMPRESSOR-2
ot Ii
CONDITIONER
ﬂ“.”’ T )
? E42 ? = UH@-UR aL
Iz 5 THERMAL
= I—I—IL"J PROTECTOR-1 I
GIY LR (38) ! -
' { 1
f IACV-FICD
C i BT
4
5]
i C ) =2
@D LR 5
E&
UIR
— ¢ RA

GrY
'GD 5
el -
Gy
,—'—| @
T
GIY
s
ECM {ECCS =i
ACRLY CONTROL & B R
MODULE) = =
E2
BT
] Refer to last page (Foldout page).
FL-"E\
& 13 v EXE? [ = @D | G HA
Tz GDED 5] ¢ ]
w B w
EL
5]
o i@ dAD® =
GY BR w | 40
. e ‘ S
J DX
101]102[103] [104]105] 106 39
107f108]109| [110[111]112 43
na{ta{1s] [11e]117[118 =

AECO16A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’d)

COMPONENT DESCRIPTION

IACV-AAC valve &
TACV-FICD valve
» harness connector

VA

AEC892

DIAGNOSTIC PROCEDURE

witlingg,
\\\\\\\ l 1l f/f/,,

N 77,
N 5
g 6 7
3 Cfﬁs\ﬁ
?
8

.“l
n " I -4 A

= [ L]
=0 .. - j 1. Start engine and warm it up sufficiently.
1/’ A/C AIC
#1000 <frmin 2. Check idle speed.
M/T models except for Canada;

MEF&34E 67550 rpm

.
b4

The IACV-FICD solenoid valve is built into the IACV-AAC valve
body. When the air conditioner is on, the IACV-FICD solenoid
valve supplies additional air to adjust to the increased load.

OK

INSPECTION END

Y

CHECK OVERALL FUNCTION.

M/T models for Canada:

- \
1ACV-FIGD valve
harness connector,

Intake manifold 750+50 rpm

4

AT models:
800+50 (in "N position)

If NG, adjust idle speed.

3. Turn air conditioner switch and blower

fan switch “ON".

4, Recheck idle speed.

900 rpm or more (A/T in “N” posi-

tian)

NG

B
A€
@GIID
|

D O

® i &

AECS893 !
Check if air conditioner compressor func- NG | Refer to HA section
tions normally. (“TROUBLE DIAG-

NOSES™).
OK )
E] Y
CHECK POWER SUPPLY. NGL Check the following.
1. Stop engine. “ 7| ® Harnass connectors
2. Disconnect IACV-FICD solenoid valve , ), @9,
-, harness connector. 'GP
= 3. Start engine, then turn air conditioner ® Harness for open or short
between IACV-FICD sole-

AECEO4 switch and blower fan switch “ON".
4. Check voltage between terminal @

and ground with CONSULT or tester.
Voltage: Battery voltage

noid valve harness con-
nector and air conditioner

relay

If NG, repair harness or con-

lOK
®

(Go to next page.)

EC-452

nectors.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont’d)

N A€ 7
TF® .
CHECK GROUND CIRCUIT. NG | Repair harness or connec-
1. Turn ignition switch “OFF”, 7| tors. [,
N & 2. Check harness centinuity between ter-
TY™) minal @ and body ground.
@3} Continuity should exist. EL
i QK, check hamess for short.
AEC895
QK ‘
+ LG
CHEGK COMPONENT NG | Replace IACV-FICD sole-
(IACV-FICD solenoid valve). | noid valve.
Refer to “"COMPONENT INSPECTION"
below.
OK FE
v
Disconnect and reconnect harmess con- iy
nectors in the circuit. Then retest. cl
Trouble is not fixed.
v T
Check ECM pin terminals for damage and
check the connection of ECM harness
cannector. Reconnect ECM harness con- AT
nector. Then retest.
! R
INSPECTION END
RA
g e COMPONENT INSPECTION
A€ IACV-FICD solenoid valve o
. . B
@ﬂ@ 1. Disconnect IACV-FICD solenoid valve harness connector.
2. Check resistance between terminals (1) and &).
Resistance: 75 - 125Q [at 25°C (77°F)] BS
If NG, replace the solenoid valve.
e
BT
AECB96
oll2
EL
)

EC-453 68l



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal

EC-454

IGNITION SWITCH
BATTERY ON or START EC— LD/S I G_O 1
|
. |
FUSE — .
A +—1 BLOCK Refer to "EL-POWER",
20A 754 |HEC)
AW I [ [ ]
) L1 [LGs)
LIGHTING L/B L/B G . .
_____________ aND SWITCH mumay : Detectable line for DTC
— : Non-detectable line for DTC
NP {TO:usA
@ : Canada
: Models with multi-remote
cantrol system
: Modeis without multi-remote
control systemn
]
&
& T DIODE LB LB G
JOINT 1 1 1
CONNECTOR-3 =1 re]l =1l
3 z REAR
3 WINDOW
T DEFOGGER
RIL o o RELAY
3y 3
R/L
P €D S
M1E . — . G/AR
R/L 1 1
(_inD LR LR
_J o -
e [ e CI) - UR O=EkE
RIL LR To EL-DEF
I——'—| l—-'—-l..M34
--------- G/R G/H
RiL LR 2] EQ
REAR SMART
Tl eocs T |t | Segapen | BRI
CONTROL TIMER OUTPUT __loRim
M38
beD sz
Refer to last page (Foldout page).
(=]
[ T2]sT 1w
= E101
i
! [3] T 1] i2f8] [0 w
i
W
106 [20]21]22] 23]
24J25]25]27]28
1L EEEIEARR
118 34[35T36]37

AECO17A-A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal (Cont’d)

EC-LD/SIG-02

[,
El
mmmm : Detectable line for DTC
ECM e Non-detectable line for DTC
(ECCS .
CONTROL LG
MODULE)
HFAN
]
LG/B
FE
GL
LG/B
L_l_l .MB T
LG/B
ar
LGB
=1l &)
> FAN ¢
1 3 SWITCH
s e}
4 TEA,
O‘F;\T
]
B
I ® o ST
[1 1 |
B B B
4 L - o
= = = =
el @ FS
EA]
= B
[ W48 ’
5
Tl w s | FI5
EL

338
43
50

AECO17A-B
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DHEGOMNEST
4
A €

C|]CONNECTOR
55 » 60
S

ECM

() Ueel) 1

Electrical Load Signal (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

AECBE97
(t\ ) DISEONNECT
v A €
[ _Ecm _[clconnecTonr]|
35
e e
AEC898

v
CHECK OVERALL FUNCTION. NG | Gheck the following.
1. Turn ignition switch “OFF". " For terminal @
2. Disconnect ECM harness connector. ® Harness connectors
3. Turn ignition switch “ON”. , , ,
4. Check voltage between ECM terminal ® Harness for opsn or short
@, and ground with CONSULT or between ECM and rear
tester. window defogger relay
Voltage between @ and ground: ® Harness for open or short
Rear window defogger “ON”’ between timer and rear
Battery positive voltage window defogger relay
Rear window defogger “OFF” Refer to EL section
ov ("REAR WINDOW
Voitage between and ground: DEFOGGER")
Lighting switch “ON’" or daytime For terminal
running light “ON" ® Harness connectors
Battery positive voltage , (W3,
Lighting switch “OFF’" or E105)
daytime running light “OFF” ® Harness continuity
ov between ECM and lighting
switch
OK ® Diode joint connector-3
for Canada mod-
els
If NG, repair harness or con-
nectors.
B h 4
NG

CHECK POWER AND GROUND
CIRCUIT
1. Turn ignition switch “CFF”.
2. Check continuity betwesn ECM terminal
and ground.
Blower fan switch “ON”
Continuity should exist.
Blower fan switch “OFF”
Continuity should not exist.

Check the following.

® Harness connectors
{149,

L] l—gesgopen or short
between ECM and fan
switch, fan switch and
ground

It NG, repair harness or con-

nectors.

‘LOK

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

lTroubIe is not fixed.

Check ECM pin terminals for damage and
check loose conneaction of ECM harness
connector. Reconnect ECM harness con-

nector and retest.

INSPECTION END

EC-456
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

IGNITION SWITCH ] EC'M I L'01
ON or START BATTERY B8,
L i)
® |
} FUSE
10A 7.5A 254 |BLOCK |Refer to *"EL-POWER". -
& §| g Ef
K TN
e L ] .
G p LG

wm : Deieclable lina for DTC

e : Non-detectable line for DTC
TK> : Models with tachometer

@ : Except models with lachometer

2 {eFe e} <@~

o~ ¢ TR 9o

COMBINATION COMBINATION METER EE
METER MALEUNCTION a
W&IETT%%TIDN INDICATCR LAMP)
(Ma2) [71
LAMP) @2 DATA LINK GL
CONNECTOR
FOR CONSULT
TK H .
[N
I—I—] Ll“l Ll“l LI_I DATA LINK
GB GYL GMW B CONNECTOR
FOR GST i
o] 2] 2]
e B B E
ORIL aB  GYL GW I |
[y e — Teit-FE -1 I@ B R&
& v B
ORIL GB GYL GW ]—I—l '—l-l.
- s EE
Le B 2=
— .
ST
oRL GE GYL GW LB
IGE]l [ea]l_[fes1 Ies1l _ Ifsell ® ® 3 BS
LED-R SCIRX SCITX SCICL  KLINE ggmggfs l I i
| I
MODULE) B B B B
O A L
=
TT T T Refer to last page (Foldout page). 48
1 iz
EARICD) ‘
7 21°0 oy I B EE
! 10 e 5 EL
1
HEFHH e B
]
R R . S
I (B2

101J102§103] 104]105]108
107}108]109] J1104111]112
13[114|115] [116[117]118

AECB05
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TROUBLE DIAGNOSIS — Index

ALPHABETICAL INDEX FOR DTC

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

DTC DTG
items - CONSULT Reference CONSULT - Iltems Relerence
(CONSULT screen terms) MIL*9 P, page GST*2 MIL*1 {CONSULT screen terms) page
AT 18T SIGNAL 1103 PO731 AT section POOGO 0505 | NO SELF DIAGNOSTIC _
AT 2ND SIGNAL 1104 PO732 AT section FAILURE INDICATED
A/T 3RD SIGNAL 1105 PO733 AT section PO100 0102 | MASS AIR FLOW SEN EC-83
AT 4TH SIG OR TCC 1106 PO734 AT section POMO 0401 1 INT AIR TEMP SEN EC-98
AT DIAG COMM LINE 0804 1605 EC.108 PO115 0103 | COOLANT TEMP SEN EC-103
PO129 0403 | THROTTLE POSI SEN EC-107
CAMSHAFT POSI SEN 0101 P0340 EC-147
CLOSED LOOP 0307 o010 Ee.122 PO125 0908 |*COOLANT TEMP SEN EC-112
PO130 0307 |CLOSED LOOP EC-122
COOLANT TEMP SEN 0103 PO115 EC-103 0140 0303 | FRONT 02 SENSOR G117
*COOLANT TEMP SEN 0908 PO125 EC-112 PO135 0901 | FR 02 SEN HEATER EC-123
CRANK F/$ (OBD) COG 0905 P1336 EC-186 PO136 0707 | REAR O2 SENSOR EC-126
CRANK POS SEN (OBD) 0802 P0335 EC-143 PO170 0706 | FUEL INJ SYSTEM EC-131
CYL 1 MISFIRE 0608 FO301 EC-136 P0300 0701 | MULTI CYL MISFIRE FC-136
CYL 2 MISFIRE 0607 PG302 EC-136 PO301 0608 CYL 1 MISFIRE EC-136
CYL 3 MISFIRE 0806 P0O303 EC-136 POAG2 0607 CYL 2 MISFIRE EC-136
CYL 4 MISFIRE 0605 P304 EC-136 PO303 0606 | CYL 3 MISFIRE EC-138
ECM 0301 POB0S EC-174 PO304 0605 |CYL 4 MISFIRE EC-136
EGR SYSTEM 0302 P0400 EC-152 PO325 0304 | KNOCK SENSOR EC-140
EGR TEMP SENSOR 0305 P1401 EC-194 PO335 0802 |CRANK POS SEN (OBD) EC-143
EGRC SOLENOID/V 1005 P1400 EC-190 P0340 0101 | CAMSHAFT POSI SEN EC-147
EGRC-BPT VALVE 0306 P0A02 EC-161 P0400 0302 |EGR SYSTEM EG-152
ENGINE SPEED SIG 1207 P0725 AT section Fo402 0306 | EGRC-BPT VALVE EC-161
FLUID TEMP SENSCOR 1208 PO710 AT saction PO420 0702 ;\LVS%LALYST EC-163
FR 02 SEN HEATER 0901 P0135 EC-123
FRONT 02 SENSOR 0303 b0130 G117 P0O500 0104 |VEHICLE SPEED SEN EC-166
FUEL INJ SYSTEM 0706 PO170 EC-131 POS05 0205 | IACY-AAC VALVE EC-170
IACV-AAC VALVE 0205 PO505 EC-170 P0605 0301 | FCM eCT4
P0O705 1003 | PARK/NEUT POSI SW EC-176
IGN SIGNAL-PRIMARY 0201 P1320 EC-181 P0705 1101 | INHIBITOR SWITGH AT section
INHIBITOR SWITCH 1101 PQ705 AT section POT10 1208 | FLLID TEMP SENSOR AT section
INT AIR TEMP SEN 0401 Fo110 EC-98 PO720 1102 | VHCL SPEED SEN AT AT section
KNOCK SENSOR 0304 Pe325 EC-140 P0O725 1207 |ENGINE SPEED SIG AT section
LINE PRESSURE S/V 1205 P0745 AT section PO724 1103 | A/T 18T SIGNAL AT section
MASS AIR FLOW SEN 0102 PO100 EC-a3 PO732 1104 | AT 2ND SIGNAL AT section
MULTI CYL MISFIRE o7l PO300 EC-136 PO733 1105 AT 3RD SIGNAL AT section
OVER HEAT 0208 P1900 EC-201 P0734 1106 | A/T 4TH SIG OR TCC AT section
OVERRUN CLUTCH S/ 1203 P1760 AT section P0O740 1204 | TOR CONV CLUTCH SV AT section
PARK/NEUT FOSI 8W 1003 PO705 EC-176 PO745 1205 |LINE PRESSURE &V AT section
REAR 02 SENSOR 0707 P0O136 EC-126 PO750 1108 | SHIFT SOLENOIDV A AT section
SHIFT SOLENQID/V A 1108 PO750 AT section PO755 1201 | SHIFT SOLENOIDA B AT section
SHIFT SOLENOID/V B 1201 PO755 AT section P1320 0201 | IGN SIGNAL-PRIMARY EC-181
THROTTLE POSI SEN 0403 PO120 EC-107 P1336 0905 | CRANK P/S (OBD) COG EC-186
THRTL POSI SEN AT 1208 P1705 AT section P1400 1005 | EGRC SOLENCID/V EC-190
TOR CONV CLUTCH SV 1204 FO740 AT section P1401 0305 |EGR TEMP SENSOR EC-194
P1605 0804 | A/T DIAG COMM LINE EC-198
;\;vsFrEELYST G0z Po420 EC-163 P1705 1206 |THRTL POSI SEN AT AT section
VEHICLE SPEED SEN 0104 PO500 EC-166 P1760 1203 | OVERRUN CLUTCH SV AT section
VHCL SPEED SEN AT 1102 PO720 AT section F19800 0208 |OVER HEAT EC-201

*1: These are controlled by NISSAN.

EC-458

*2: These are prescribed by SAE J2012.
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TROUBLE DIAGNOSIS — Index |

Alphabetical & P No. Index for DTC

ALPHABETICAL INDEX FOR DTC P NO. INDEX FOR DTC al
DTC DTC B
ltems Reference ltems Reference
(CONSULT screen terms) | piIL*1 CONSULT page CONSULT MIL*1 {CONSULT screen terms) page
GST*2 GST*2 TS
CAMSHAFT POSI SEN 0101 P0340 EC-372 PO00O 0505 NO SELF DIAGNOSTIC _
CLOSED LOOP 0307 P0O130 EC-347 FAILURE INDICATED
COOLANT TEMP SEN 0103 o115 £0.328 P0O100 0102 | MASS AIR FLOW SEN EC-318 &l
*GOOLANT TEMP SEN 0908 PO125 EC-337 Eg::g 2‘1"2; g‘g C’)‘SJTE:';MS;E:EN Eggzz
CRANK P/S (OBD) COG 0905 P1336 EC-416
Rk PoS SEN (080 | caoz | posss | Ecoss O | oM | THROTILEPOSISEN | B3Ry
CYL 1 MISFIRE 0608 P0O30A EC-361 PO130 0307 | CLOSED LOOP G347
CYL 2 MISFIRE 0607 Po302 EC-361 PO130 0303 | FRONT 02 SENSOR EC-342
CYL 3 MISFIRE 0606 P0303 EC-361 PO135 0901 | FR O2 SEN HEATER EC-348
CYL 4 MISFIRE 0605 P0304 EC-361 PO136 0707 | REAR O2 SENSOR EC-351
ECM 0301 PO60S EC-399 PO170 0706 | FUEL INJ SYSTEM EC-356 EE
EGR SYSTEM 0302 P0400 EC-377 P0O300 0761 | MULTI CYL MISFIRE EC-361
EGR TEMP SENSOR 0305 P14 EC-424 PO201 0608 1 CYL 1 MISFIRE EC-361
EGRC SOLENOIDNV 1005 P1400 EC-420 PO302 0607 | CYL 2 MISFIRE EC-361 AL
EGRC-BPT VALVE 0306 P0402 EC-386 P0O303 0606 | CYL 3 MISFIRE EC-361
FR Oz SEN HEATER 0901 P0135 EC-348 P304 0605 | CYL 4 MISFIRE EC-3561
FRONT 02 SENSOR 0303 PO130 EC-342 F0325 0304 [KNOCK SENSOR EC-365 T
FUEL INJ SYSTEM 0706 PO170 EC-356 P0335 0802 | CRANK POS SEN (OBD) EC-368
IACV-AAC VALVE 0205 PO505 EC-395 P0340 0101 | CAMSHAFT POS| SEN EC-372
IGN SIGNAL-PRIMARY 0201 P1320 EC-4M1 PD400 0302 |EGR SYSTEM EC-377 AT
INT AIR TEMP SEN 0401 PO110 EC-323 P0402 0306 | EGRC-BPT VALVE EC-386
KNOCK SENSOR 0304 P0325 EC-365 PO420 0702 'SF\‘:’VS(%ELA'-YST EC-388 .
MASS AIR FLOW SEN o102 PO100 EC-318 P&
MULTI CYL MISFIRE 0701 PO30C EC-361 Eggg: g;g: :;iTi':\ECS\;iE SEN Egzg;
OVER HEAT 0208 P1800 EC-430 o
POE0S 0301 |ECM EC-399 B,
PARINEUT POSI SW 1003 PO705 EC-401 PG705 1003 | PARK/NEUT POSI SW EC-401
REAR 02 SENSOR 0707 Po136 EC-351 P1110 0805 |VTC SOLENQCID VALVE EC-404
THROTTLE POS! SEN 0403 P0120 EC-332 P1320 0201 |IGN SIGNAL-PRIMARY EC-411 BE
TOR CONV CLUTCH SV 0904 P1550 EC-428 51336 0905 | CRANK P/S$ (OBD) COG EC-416
;‘\"{VS?F'EI:LYST 0702 PO420 EC-388 P1400 1005 | EGRC SOLENQIDA EC-420 B
P1401 0305 |EGR TEMP SENSOR EC-424 8T
VEHICLE SPEED SEN 0104 PO500 EC-391 B1550 0004 | TOR CONV GLUTCH SV EC 428
VTC SOLENOID VALVE 0805 P1110 EC-404 1900 0208 | OVER HEAT 6430
1: These are controlled by NISSAN. "2 These are prescribed by SAE J2012, B
BT
EL
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR
Fuel pressure at idling
kPa (kgfcm?, psi)

Vacuum hose is connected

Approximately
235 (2.4, 34)

Vacuum hose is disconnected

Approximately
294 (3.0, 43)

Inspection and Adjustment

Idle speed*1 pm

No-load*2
{in “N” position)

EGR TEMPERATURE SENSOR

Air conditioner: ON
{(in "N" position)

Ignition timing

EGR temperature Voltage Resistance
80050 °C (°F) V) (M0Y)
0 (32) 4.81 79-97
850 or more 50 (122) 282 0.57 - 0.70
15°42° BTOC 100 (212) 0.8 ©.08 - 0,10

Throttle pesition sensor idle
position v

0.35 - 0.65

*1. Feedback controlled and needs no adjustments

*2: Under the following conditions:

® Air conditioner switch: OFF

® Electric load: OFF {Lights, heater fan & rear defogger)

IGNITION COIL

FRONT HEATED OXYGEN SENSOR

HEATER

Resistance [ai 25°C (77°F)] 0

33-63

Primary voltage v

12

FUEL PUMP

Primary resistance
[at 20°C (68°F);] @

05-10

Resistance [at 25°C (77°F)] Q

Approximately 0.2 - 5.0

Secondary resistance
[at 20°C (68°F)] kS

Approximately 25

MASS AIR FLOW SENSOR

IACV-AAC VALVE

Resistance [at 25°C (77°F)] Q

Approximately 10.0

INJECTOR

Supply valtage v Battery voltage (11 - 14)
Qutput voltage \4 1.3-1.7*
Mass alr fiow 2.5 - 5.0 at idle”

{Using CONSULT or GST)
gem/sec

71 -125 at 2,500 rpm*

Resistance [at 25°C (77°F)] 4]

10-14

*: Engine is warmed up sufficiently and idling under no-load.

ENGINE COOLANT TEMPERATURE

RESISTOR

Resistance [at 25°C {77°F)] k{}

Approximately 2.2

SENSOR
Temperature °C (°F) Rasistance k{}
20 (68) 21-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260

THROTTLE POSITION SENSOR

Throttle valve conditions

Resistance k{1
[at 25°C (77°F}]

Completely closed

Approximately 1

Partially open

1-10

Completely open

Approximately 10

EC-460
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SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

CALCULATED LOAD VALUE REAR HEATED OXYGEN SENSOR
Calculated load value % HEATER
(Using CONSULT or GST) Resistance [at 25°C (77°F)] 52-82 &l
At idle 20.0 - 35.5
A1 2,500 rpm 17.0 - 30.0 -
CRANKSHAFT POSITION SENSOR (OBD) '
INTAKE AIR TEMPERATURE SENSOR o ppp s © e T
Temperature °C (°F} Resistance k(2
20 (68) 21-29 e
80 (176) 0.27 - 0.38 '

EC-461 639



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR
Fuel pressure at idling
kPa (kg/cm?, psi)

Vacuum hose is connected

Appreximately
235 (2.4, 34)

Yacuum hose is disconnected

Approximately
294 (3.0, 43)

Inspection and Adjustment

ldle speed™1 Pm

No-load*2
{in “N” position)

M/T models except for
Canada:

675450 rpm

M/T models for Canada:
75050 rpm

A/T medels:

80C+50 (in “N” position}

EGR TEMPERATURE SENSOR

Air conditicner: ON

{in “N” position) 900 or more
Ignition timing 8°+2* BTDC
Throttle position senser idle 0.35 - 0.65

position \y

*1: Feedback controlled and needs
*2: Under the following conditions:
® Air conditioner switch: OFF

® FElectric load: OFF (Lights, heater fan & rear defogger)

IGNITION COIL

no adjustments

Primary voltage v

Battery voltage (11 - 14}

Primary resistance
[at 25°C (77°F)] 0

Approximately 1.0

Secondary resistance
[at 25°C (77°F)] K

Approximately 10.0

MASS AIR FLOW SENSOR

EGR temperature Voltage Resistance
°C (°F} V) M)
0 (32) 4.81 7.9-97
50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - Q.10
FUEL PUMP
Resistance [at 25°C (77°F)] O 02-50
IACV-AAC VALVE
Resistance [at 25°C (77°F)] O 50 - 100
INJECTOR
Resistance [at 25°C {77°F)] {0 10 - 14

RESISTOR

Supply voltage \ Battery voltage (11 - 14}
Output voltage " 1.0-1.7
Mass air flow 1.0 - 4.0 at idle”

(Using CONSULT or GST)
gm/sec

5.0 - 10.0 at 2,500 ypm*

*: Engine is warmed up sufficiently and idliing under no-load.

ENGINE COOLANT TEMPERATURE

SENSOR
Temperature °C (°F) Resistance k(2
20 {68) 21-29
50 (122) 0.68 - 1.00
90 (194} 0.236 - 0.260

Resistance [at 25°C {77°F)]

k€1

Approximately 2.2

THROTTLE POSITION SENSOR

Threttle valve conditions

Resistance
[at 25°C (77°F)]

Completely closed

Approximately 0.6 k)

Partaliy open

0.6 - 4.0 ki}

Completely open

Approximately 4.0 k&2

FRONT HEATED OXYGEN SENSOR

HEATER

Resistance [at 25°C (77°F)]

Q

33-63

EC-462
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SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

CALCULATED LOAD VALUE REAR HEATED OXYGEN SENSOCR
Calculated load value % HEATER
\Using CONSULT or GST) Resistance [at 25°C (77°F)] 0 52-82 Gl
At idle 15.0 - 30.0
At 2,500 rpm 13.0 - 28,0 M
CRANKSHAFT POSITION SENSOR (OBD)
_ . . MT 432 - 528 -
INTAKE AIR TEMPERATURE SENSOR Resistance [at 26°C (77°F)] O —— PP ]
Temperature °C {°F) Resistance k)
20 (68} 21-29 LG
80 {176} 0.27 - 0.38

EC-463 691
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