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PRECAUTIONS AND PREPARATION

Special Service Tools

The actuai shapes of Kent-Moore tools may differ from those of special service tools illustrated here.

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

EG11160000 Measuring engine speed
« — ) :

Ignition coil adapter
harness

NT056

{J36471} Loasening or tightening front oxygen sensor
Front oxygen sensor

wrench
{(For Non-California models) \/

NT379

(J36471-A) Loosening or tightening heated oxygen
Heated oxygen sensor sensor

wrench
(For California models) \/

NT379

(J36470) Loosening or tightening rear heated oxygen
Rear heated oxygen sensor sensor

wrench
{For Non-California models) ‘ /

NT379

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:

e 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.

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

s 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.

152 EC-2



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:

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

e 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.

e 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.
e 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

154

BATTERY

ECCS PARTS HANDLING

Always use a 12 volt battery as
power source.

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

Handle mass air flow sensor carefully tc
avoid damage.

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

De not disassemble |1AC valve-AAC valve.
Even a slight leak in the air intake system
can cause serious problems.

Do not shock or jar the camshaft

position sensor,

ECM
® Do not disassemble ECM (ECCS control
moduie).
Do not turn on-board diagnostic test mode
seiactor forcibly.
If a battery terminal is disconnected, the
memory will return to the ECM value. The
ECM will now start to self-control at its
initial value. Engine operation can vary
slightly when the terminal is disconnected.
However, this is not an indication of a
problem.

Do not replace parts because of a slight
variation.

Engine Fuel & Emission Control System

WHEN STARTING

Do not depress accelerator pedal

when starting.

Immediately after starting, do not rev
Up engire unnecessarily.

Do not rev up engine just prior to
shutdown,

EC-4

WIRELESS EQUIPMENT

® When installing C.B. ham radic or a
mobile phone, be sure to observe
the following as it may adversely
affact electronic control systems
depending on its instaliation 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 (7.9 in) away from the
harness of elecironic controls.

Do not let them run paral'el for a
lang distance.

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

4) Be sure to ground the radio to

vehicle body.

FUEL PUMP

® Do not operate fuel pump when there is
na fuel in fines.

& Tighten fuel hose clamps to the specified
torgue.

ECM HARNESS HANDLING

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

® Keep ECM harness at least 10 cm {3.9 in)
away from adjacent harnesses, 1o prevent
an ECM systemn malfunction due to
receiving external noise, degraded
operation of ICs, etc.

® Keep ECM parts and harnesses dry.

@ Before removing parts, furn off ignition
switch and then disconnect baltery
ground cable.

AECA86



PRECAUTIONS AND PREPARATION

Precautions

e 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. A
S
SEF28%H
Tigntened Loosened e When connecting ECM harness connector, tighten
securing bolt until the gap between orange indicators

disappears.

SEF308Q

e When connecting or disconnecting pin connectors into
or from ECM, take care not to damage pin terminals
(bend or break). AT
Make sure that there are not any bends or hreaks on
ECM pin terminal, when connecting pin connectors.

SEF291H

e Before replacing ECM, perform ECM Terminals and Ref-
erence Value inspection and make sure ECM functions

Perform ECM
Terminals and

Reference Value properly. Refer to EC-87. &P
inspection befcre
replacement.

(&

e After performing each TROUBLE DIAGNOSIS, perform
“OVERALL FUNCTION CHECK” or “DTC (Diagnostic

\ | / Trouble Code) CONFIRMATION PROCEDURE”. E
~ - The DTC should not be displayed in the “DTC CONFIR-
—HCHECK — MATION PROCEDURE” if the repair is completed. The
“OVERALL FUNCTION CHECK” should be a good [UX
-~ ~ result if the repair is completed.

/ 1\

SEF051P|

EC-5 155



PRECAUTIONS AND PREPARATION

Solenoid valve

Battery
voltage

Harness connector
for solenocid valve

Circuit tester

ECM

SEF348N

156

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



ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram

CALIFORNIA MODELS
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram (Cont’d)

NON-CALIFORNIA MODELS:
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location
CALIFORNIA MODELS

— EGRC-BPT vaive

EGR temperature sensor — — EGR valve and EVAP canister purge control solenoid valve
EGR valve —
—= Fuel filter
Fuel injector — — EVAP canister

IACV-AAC valve, air reguiator and —

FICD solenoid valve ~ Power transistor

Power steering oil —
pressure switch

-.@__

e
intake air
temperature

Engine coolant sensor
temperature sensor - — Mass air flow sensor
- Camshaft position sensor
Knock senser — (built into distributor)
Spark plugs — “ Throttle position sensor
Front heated oxygen sensor — L Ignition coil
L~ Crankshaft position sensor (OBD)
Front
BEF172R

160 | EC-10



ENGINE AND EMISSION CONTROL OVEFfALL-SYSTEM _
ECCS Component Parts Location (Cont’d)

NON-CALIFORNIA MODELS

&l
B,
— EGRC-BPT valve EM
EGR temperature sensor— FEGH valve and EVAP canister purge control sclenoid valve
EGR valve — Fuel filter LG
Fuel injector ( r EVAP canister
IACV-AAC valve, air regulator and — —l EC
FICD solenoid valve — Fower transistor
Power steering oil =]
pressure switch - EE
GL
MIT
AT
A4,
87
L intake air temperature
sensor [=
Engine cooclant temperature Sel‘ISOF—] : “~Mass air flow sensor RS
‘— Camshaft position sensor
Knock sensor— ({built into distributor) :
_ L i BY
Spark plugs Throttle position sensor
Front oxygen sensor— — ignition cail
@ L. Crankshatt position sensor (OBD) HA
Front
EL
D34

SEF172R
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

"j

f = -
/Hear heated oxygen sensor -

(For California models) Hear heated oxygen sensor
(For Non-California models)

—

Intake air temperature se

\
ns.orX
{For California models)

/ / Battery Intake air temperature sensor
{For Nan-California models)

ECM harness
connector

Front passenger side

SEF174R
162
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Fuel pressure regulator

= vaw.c,-\ a &/ Fuel tube

EGR valve and EVAP

J’L_

canister purge control solenoid valve /‘\
’ 3~
(TSN

\ 'M '

(]
/S .‘4 “~— EGRC-BPT vaive

EVAP canister

{

5% > R » To fuel tank
\ / »
)

\\

One-way valve

EC-13
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'ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Air Assisted Injector System Hose Drawing

EC-14
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor > Fuel injection &mixture ratio » 1ni
control Injectors
Mass air flow sensor >
Engine coolant temperature >
sensor
Distributor ignition system »| Power transistar
*4
Front oxygen sensor g
Ignition switch >
. p IACV-AAC valve and IACV-
Idle air control system FICD solenoid valve
Throttle position sensor >
Neutral position/Inhibitor switch >
Air conditioner switch » Fuel pump control »| Fuel pump relay
Knock sensor _ > ECM
(ECCS
controf
EGR temperature sensor »| module)
Front oxygen sensor‘4 e
. . ; ; p| Malfunction indicator lamp
Battery voltage - g;os?gr?,]r & on-board diagnostic {On the instrument panel)
Power steering oil pressure »
switch
Vehicle speed sensor > EGR valve & EVAP canister »| EGR valve & EVAP canister
purge control purge control solenoid valve
"1
Crankshaft position sensor >
(OBD)
*3
Rear heated oxygen sensor > Cooling fan controt » Gooling fan relay
1
Intake air temperaiure sensor >
"2
» Air conditionin I p| A iti
AT control unit cnd g cut control »| Air conditioner relay

*1: These sensors are not directly used to control the engine system. Thay 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 used for engine control operation.
*4: Front heated oxygen sensor (California models)
Front oxygen sensor (Non-California models)

EC-15
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Mass air flow sensor

Amourtt of intake air

¥

Engine coolant temperature sensor

Engine coolant temperature

¥

Front heated oxygen sensor

Density of oxygen in exhaust gas

166

{California models)
Front oxygen sensor
{Non-California models)

Throttle position sensocr

Throttle position

Vehicle speed sensor Vehicle speed

Threttle valve idle position ECM
i P ; Gear position (ECCS :
Neutral position/Inhibitor switch »| control » Injector
maodule)

A4

Ignition switch Start signal

Y

Air conditioner switch

Air conditioner operation

Y

Knock sensor

Engine knocking conditions

Y

Battery Battery voltage

Density of oxygen in exhaust gas

Rear heated oxygen sensor

*. Under normal condition, this sensor is not used for engine control operation.

BASIC MULTIPORT FUEL INJECTION
SYSTEM

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

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

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

{Fuel increase)

& During warm-up

When starting the engine

During acceleration

Hot-engine operation

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

e High-load, high-speed operation

(Fuel decrease)

& During deceleration

¢ During high speed operation

EC-16



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

CONTROL ECM
{ECCS
controi  Injection pulse

Feedback s}gna‘ module)

Front
(heated)
oxygen

sensar

\  tion
Corr:bustlon‘-'e| injectio

MEF025DE

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

The mixture ratio feedback system provides the best air-fuel
mixture ratio for driveability and emission control. The three way
catalyst can then better reduce CO, HC and NOx emissions.
This system uses a front oxygen sensor*1 in the exhaust mani-
fold to monitor if the engine is rich or lean. The ECM adjusts the
injection pulse width according to the sensor voitage signal. For
more information about the front oxygen sensor*1, refer to
EC-122. 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*2. 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.

o Deceleration and acceleration

High-load, high-speed operation

Engine idling

Malfunction of front oxygen sensor*1 or its circuit
Insufficient activation of front oxygen sensor*1 at low engine
coolant temperature

High-engine coolant temperature

After shifting from “N” to “D”

During warm-up

When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the front oxygen sensor*1. This
feedback signal is then sent to the ECM. The ECM conirols 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 differ-
ences (i.e. mass air flow sensor hot film) and characteristic
changes during operation (i.e. injector clogging) directly affect
mixture ratio.

Accordingly, the difference between the basic and theoretical
mixture ratios is monitored in this system. This is then computed
in terms of “injection puise 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’1 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.

EC-17
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Infection pulse
| - ([

No. 1 cylinder
No. 2 cylinder l—l—
No. 3 cylinder I
No. 4 cylinder m
I+ 1 engine cycle —

Sequential muitiport fuel injection syst
4 P ) YSIEM MEFs220

No. 1 <:3.rl'rnder-rI 1 -n
No. 2 cylinder I I I
No. 3 cylinder n n n
No. 4 cylinder n Il i)

}— 1 angine cycle ——i

Simultaneous multiport fuel injection system

MEF523D

168

Multiport Fuel Injection (MFI) System (Cont’d)
“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.
*1: Front heated oxygen sensor (California models)

Front oxygen sensor (Non-California models)
*2: Warm-up three way catalyst (California models)

Three way catalyst (Non-California models)

FUEL INJECTION TIMING
Two types of systems are used.

Sequential multiport fuel injection system

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

Simultaneous muitiport fuel injection system

Fuel is injected simulianeously into all four cylinders twice each
engine cycle. in other words, pulse signals of the same width
are simultaneously transmitted from the ECM.

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

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

FUEL SHUT-OFF

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

EC-18



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

Distributor Ignition (DI) System
INPUT/OUTPUT SIGNAL LINE

Mass air flow sensor

Amount of intake air

h 4

Engine coolant temperature sensor

Engine coolant temperature

Throttle position sensor ‘

Throttle position

Vehicle speed sensor

Ignition switch

Throttle valve idie position ECM
Vehicie speed (ECCS .| Power tran-
™ control | sistor
maodule)
Start signal

¥

Knock sensor

Engine knocking

Neutral position/Inhibitor switch

Gear position

Battery

Battery voltage

Y

h 4

—
°

(msec) ]

1.75

3

1.25

3

Injection pulse width

0.75

N

600

1,000 1,400 1,800 2,200

Engine speed {rpm)

SEF742M

SYSTEM DESCRIPTION

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

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

A °BTDC

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

e At starting
e During warm-up
e Atidle

¢ Hot engine operation

e 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.

EM

LG

S

CL

b

BR

i)

RS

E)

12,

i)
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

170

Distributor Ignition (DI) System (Cont’d)

If engine knocking occurs, the knock senscr 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-20



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Air Conditioning Cut Control
INPUT/OUTPUT SIGNAL LINE

@l
Air conditioner switch Air conditioner “ON” signal .
Neutral position/inhibitor switch Neutral position »
. =l
Throttle position sensor Throttle valve opening angle s =0
Camshaft position sensor Engine speed .| ECM LG
7| {ECCS Air
- control > conditioner
Engine coolant temperature sensor Engine coolant temperature - module) relay
Ignition switch Start signal >
| =
Vehicle speed sensor Vehicle spead >
Power steering load signal CL
Power steering oil pressure switch N
SYSTEM DESCRIPTION T
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. i
When engine coolant temperature becomes excessively high, the air conditioner is turned off. This con-
tinues until the coolant temperature becomes normal again.
=
. . P&
Fuel Cut Control (at no load & high engine
speed) o
' Rt
INPUT/OUTPUT SIGNAL LINE
Vehicle speed sensor Vehicle speed : . BE
Neutral position/Inhibitor switch Neutral position » ST
ECM
iti ECCS
Throttle position sensor Throttle position > t(:ontrol » Injectors
module) B
Engine coolant temperature sensor Engine coolant temperature >
Engi d BT
Camshaft position sensor ngine spee >

It the engine speed is above 3,000 rpm with no load (for A
example, in neutral and engine speed over 3,000 rpm) fuel will

be cut off after some time. The exact time when the fuel is cut el
off varies based on engine speed.

Fuel cut will operate until the engine speed reaches 1,500 rpm,

then fuel cut is cancelied. T
NOTE:

This function is different than deceleration control listed
under multiport fuel injection on EC-16.

EC-21 17



EVAPORATIVE EMISSION SYSTEM

Description

Throttle body _l

X

] EGR valve & EVAP
B canister purge
M contro! solenoid
v

Intake manifold

Fuel check vaive

Fuel tank

Vapor vent line

Purge
e N

" N\— vacuum ‘_CT&“%
line %

‘
I Fuet

pressure relief =
valve and vacuum
relief valve

=
Purge control valve ﬂ Main purge orifice

Constant
purge orifice

EVAP canister
R / <::| o Air

filker cap with 4 : Fuel vapor

SEF524R

SEF312N

172

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 bottom
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.
Only a smali amount of vapor flows into the intake manifold
through the constant purge orifice.

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

Inspection

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

EC-22



EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)

FUEL CHECK VALVE (With rollover valve)
Fuel tank side Check valve operation
- Valve A . = 1. Blow air through connector on fuel tank side. el
valve ey A considerable resistance shouid be felt and a portion of air
function | Valve C f;\"'gvef flow should be directed toward the canister side. M
| Bal runction | 2. Blow air through connector on canister side. ‘
Air flow should be smoocthly directed toward fuel tank side.
=" 3. If fuel check valve is suspected of not properly functioning i
e side) in steps 1 and 2 above, replace it. i
SEF426N .
Rollover valve operation Le

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

FE
oL

T

FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing.

2. Suck air through the cap. A slight resistance accompanied AT
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. FA

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

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

SEF42/N CAUTION:

Use only a genuine fuel filler cap as a replacement. BR

Fuel tank side

BT

EC-23 1
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POSITIVE CRANKCASE VENTILATION

Description

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

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

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

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

The ventilating air is then drawn from the air duct

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

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

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

Breather separator

PCV valve

<= : Fresh air
4= . Blow-by gas

PCV valve aperation

Engine not running or Cruising
backfiring
Idling or Acceleration
decelerating or high load

iz

SEF840KA

SEG1374

Inspection

PCV (Positive Crankcase Ventilation)

With engine running at idle, remove PCV valve from breather
separator. A properly working valve makes a hissing noise as air
passes through it. A strong vacuum should be felt immediately
when a finger is placed over the valve 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-24



BASIC SERVICE PROCEDURE

o

Data link
connector
for
CONSULT

AECE71

W FUEL PRES RELEASEN [

FUEL PUMP WILL STOP BY
TOUCHING START DURING

IDLE.

CRANK A FEW TIMES AFTER

ENGINE STALL.

[

|
START

]

SEF823K

Fuel pump

SEF428R

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.

A W=

Fuel Pressure Check

e When reconnecting fuel line, always use new clamps.

e Make sure that clamp screw does not contact adjacent
parts.

e Use a torque driver to tighten clamps.

e Use Pressure Gauge to check fuel pressure.

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

1. Release fue! pressure to zero.

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

3. Install pressure gauge between fuel filter and fuel tube.

. 4. Start engine and check for fuel leakage.

EC-25 175
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BASIC SERVICE PROCEDURE

Suitable plug

>, regulator

e \-/

Nl
7

N
Fuel pressure

A\ =
vy
i b . @ 7.
br’ ‘Vlnjecl_or _n_:be
assembly

SEFQO91IM

176

Fuel Pressure Check (Cont’d)
5. Read the indication of fuel pressure gaugs.

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.

Fuel Pressure Regulator Check

1.

2.
3.
4

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

Plug intake manifold with a rubber cap.

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

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

Injector Removal and Installation

C:p..g.o N -

Release fuel pressure to zero.

Remove injector tube assembly with injectors from intake
manifold.

Remove injectors from injector tube assembly.

Push injector tail piece.

Do not pull on the connector.

Install injectors.

Ctean exterior of injector tail piece.

Use new O-rings.

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

5.
6.

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

EC-26



BASIC SERVICE PROCEDURE

idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment
PREPARATION s 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"’,
(1) Battery e On models equipped with automatic
(2) Ignition system transaxle, when checking idle speed, igni-
(3) Engine oil and coolant levels tion timing and mixture ratio, checks
(4) Fuses should be carried out while shift lever is in
RE 2 HH
(5) ECM harness connector N position. )
(6) Vacuum hoses e When measuring “CO” percentage, insert
(7) Air intake system probe more than 40 cm (15.7 in) into tail
Oil filler cap, oil level gauge, etc. PIpe.
8) E:uel pressu?é gauge, etc.) e Turn off headlamps, heater blower, rear
9) Engine compression defogger. _ .
(10) EGR valve operation o Keep front wheels pointed straight ahead.
(11) Throttle valve o Make the check after the cooling fan has
stopped.
Overall inspection sequence
INSPECTION
h 4
Perform diagnostic test mode |l NG‘ Repair or replace.
{Selt-diagnostic results). "
OK
¥
Check & adjust ignition timing. P
v
Check & adjust idie speed. P
¥
Check front oxygen sensor*1 func- NG_ Check front oxygen sensor*1 har- NG Repair or replace hamess.
tion. | ness. v o
oK
Y
Check CO%. OK; Replace front oxygen sensor*1.
¥ A4
Check emission control parts and ‘NG Check front oxygen sensor*1 func- oK
repair or replace if necessary. -] tion. "
¥ .
INSPECTION END
*1: Front heated oxygen sensor {California model)
Front oxygen sensor (Non-California models)
EC-27
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BASIC SERVICE PROCEDURE

SEFB810K

Idle Speed/ignition Timing/Idle Mixture Ratio

Adjustment (Cont'd)

START

!

Visually check the following:

Alr cleaner clogging

Hoses and ducts for leaks

EGR valve operation

Electrical conneclors

Gasket

Throttle valve and throttle position sensor operations

v

Start engine and warm it up until engine coolant temperature
indicator points to the middle of gaugs and ensure that engine
speed is below 1,000 rpm.

E hJ

QOpen engine hoad and run engine at about 2,000 rpm for about
2 minutes under no-load.

¥

R 8
{/ x 1000 r/min
SEF247F
N V4
~ -~
— M CHECK ™
~ ~
/1N
Malfunction indicator
lamp
SEF051PA
D
6 A
—

SEF248F

\

B IGN TIMING ADJ B[]

IGNITION 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.

[

START

Perform the diagnostic test mode Il {Self-diagnostic results).

OK

lNG

Repair or replace components as necessary.

El’ L4

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

Rev engine two or three times under no-load, then run engine for
about 1 minute at idle speed.

v

. Select “IGNITION TIMING ADJ” in WORK SUPPORT
mode.
2. Touch "START".

. Stop engine and disconnect throttle position sensor

harness connector.

2. Start engine.
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-ioad and
run engine at idle speed.

]

Check ignition timing with a timing light.

20°+2° BTDC (A/T in “N” position)

SEF546N

178

v OK

®

¥ NG

EC-28



BASIC SERVICE PROCEDURE |
Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’'d)
®
— I@
5° ATDC/% K L;C_{“'E\I;T\DC\ l ol
1=
7/ TG =———=10° BTOC P Adjust ignition timing to the specified value by tuming dis-
// IS =) tributor after foosening boits which secure distributor. .
/ & 20°x2° BTDRC (AT in “N” position) A
® R
SMA189AA l
j 1. Select “IGNITION TIMING ADJ” in WORK LS
G SUPPORT mode.
G B GN TIMNG ADJ I [ o o AR
IGNITION TIMING FEEDBACK 1. Stop engine and disconnect throttle position
CONTROL WILL BE HELD BY sensor harness connector.
TOUCHING START. 2. Start engine.
AFTER DOING SO, ADJUST
IGNITION TIMING WITH A :
TIMING LIGHT BY TURNING I =
-IS-EES%AQ”SHAFT POSITION Check idle speed.
: Read idle speed in “IGN TIMING ADJ" mode oL
[ START . ' with CONSULT.
SEF546N @ Check idle speed.
i
65050 rpm (A/T in “N” position) b
OK J NG

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

s
o
~F Adjust idie speed by turning idle speed adjusting screw. B
/ 650150 rpm {A/T in “N” position)
AEC334
o ¥
|FL| Touch “Back”. 8T
BACK (}:J c:{) @ @ 1. Stop engine and connect throttle position sen-
sor harness connector. BS
MopE | UGHT | LGHT ¢ l ENTER 2. Start engine.
, BT
SEF913) Rev angine (2,000 - 3,000 rpm} 2 or 3 times under no-
load and run engine at idle speed. Ha
il ' '
RO ©® )
N 4 5 7 EL
N 4
X/ A
S e
= i | 15
=1
Z 6 J
Z0 J
d x 1000 r/min \
SEF602K
179
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BASIC SERVICE PROCEDURE

% MONITOR ¥z NO FAIL [_)
CMPSsRPM(REF}  700rpm
| RECORD |
SEF180P

SEF957D

“r MONITOR

CMPS*RPM (REF)
FR 02 MNTR

¥r NO FAIL D
2000rpm
RICH

i RECORD

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

©

Check idle speed.

Read idle speed in “DATA MONI-

TOR" mode with CONSULT.
OR
@ Check idle speed.

70050 rpm (A/T in “N” position)

QK NG

b 4

sary.

Check IACV-AAC valve and replace if neces-

:

necessary.

Check IACV-AAC valve haress and repair if

!

another known good ECM.

Check ECM function*1 by substituting

‘

Set the diagnostic test mode [l (front oxygen

EFO54P

W

SEF051P

180

sensor2 monitor).

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

Check front oxygen sensor*2 signal,
Q 1. See “FR 02 MNTR" in “DATA
' MONITOR" mode.

Maintaining engine at 2,000 rpm
under no-load (engine is warmed
up sufficiently.), check that the
monitor fluctuates between
“LEAN" and “RICH” more than §
times during 10 seconds.

1 eycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH
- LEAN — RICH

2.

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

Front heated oxygen
sensor (California
models)

Front oxygen sensor
{Non-California mod-
els)

'

NG

CR
Make sure that malfunction indicator
lamp gees on more than 5 times dur-

=
()
“=" ing 10 seconds at 2,000 rpm.

lOK

INSPECTION END

EC-30



BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio

8 For california models Adjustment (Cont’d)
Front heated oxygen sensor @
harness connector @ l @E

Check front oxygen sensor*1 harness:

DIEENNEET 1. Tum off engine and disconnect battery ground MIA
G ( Eﬂ cable,

2. Disconnect ECM harness connector from ECM

3. Disconnect front oxygen sensor*t harness connec- =i
tor and connect terminal for front oxygen sensor*1

MEFG31DC] to ground with a jumper wire.

=y - - 4. Check for continuity between terminal No. 46 of LG

(8 For california models ECM harness connector and ground metal on

J— = "
o vehicle body.
e P ONNECTUR] s, Y
DISCONNECT Continuity exists ... OK

Continuity does not exist ... NG

OK NG ES

SN
®

Repair hamess. »

- L
! , oL
= SEF0S6RE Connect ECM harness connector to ECM.
M
B For Non-California models v
Front oxygen sensor 1. Select “ENG COOLANT TEMP"” in “ACTIVE
TEST" mode. AT
ECcs hamess' 2. Set “COOLANT TEMP” at 20°C (68°F).
%) @ 1. Disconnect engine coolant temperature sen-
D sar harness cornector. FA
“ ZCH 2. Connect a resistor (2.5 k) between termi-
s nals of engine coolant temperature sensor .
J harness connector, BA
- SEF191PA v
Start engine and warm it up until engine coolant tem- BR
perature indicator points to the middle of gauge.
{Be careful to start engine after setting “COOLANT ST
TEMP" or instailing a 2.5 k{} resistor.)
Y RS
Rev engine two or three times under no-load then run
engine at idle speed.
i BT
*1: Front heated oxygen sensor (California models) )

Frant oxygen sensor (Non-California models)
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BASIC SERVICE PROCEDURE

182

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

®
!

Check “CO"%.

Idle CO: Less than 7% and engine runs smoothly.

After checking “CO"%
Touch “BACK”.

1. Disconnect the resistor from terminals of engine
coolant temperature sensor.

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

NG

OK

h 4

Replace front oxygen sensor*2, set the diagnostic test mode I
{Front oxygen sensor"2 monitor) and make sure that malfunction
indicatar lamp goes on and off more than 5 times during 10 sec-
onds. (2,000 rpm, no-load)

h 4

NG lox

: ®

gen sensor.

Connect front oxygen sensor*2 harness connector to front oxy-

h 4

Check fuel pressure regulator.

Check mass air flow sensor.

h 4

Check injector and clean or replace if necessary.

A 4

Check engine coolant temperature sensor.

Y

ECM.

Check ECM function*1 by substituting another known good

v
®

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

*2: Front heated oxygen sensor (California models)
Front oxygen sensor {Non-California models)
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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
ems 1st trip 2nd trip
Blinking Lighting up | lighting up
Misfire (Possible three way catalyst damage)— DTC: P0300-P(0304 (0701-0605} is being detected X
Misfire (Possible three way catalyst damage)— DTC: PG300-P0304 (0701-0605) has been detected X
Three way catalyst function — DTC: P0420 (0702) X
Closed leop control — DTC: P0130 (0307) X
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 9 ( )

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, PQ705, PO750, etc.
These DTCs are prescribed by SAE J2012.
(CONSULT also displays the malfunctioning component or system.)

¢ 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
The diagnostic trouble code can be erased by the following methods.
Changing the diagnostic test mode from Diagnostic Test Mode Il to Mode | by turning the mode

selector on the ECM. (Refer to EC-36.)
Selecting “ERASE” in the “SELF-DIAG RESULTS" mode with CONSULT,

Selecting Mode 4 with GST (Generic Scan Tool).

o [f the battery terminal is disconnected, the diagnostic trouble code will be lost within 24 hours.

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

HOW TO ERASE DTC (With CONSULT)

o 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.

e [f diagnostic trouble code is not for A/T related items (refer to EC-72), skip steps 2 through 4.

1. [f 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.

Tum CONSULT “ON” and touch “A/T”,

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 wilt be erased.)

NogsLND

@

i)
=[]

6

ef

T

EL
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Diagnostic Trouble Code (DTC) (Cont’d)

How to erase DTC (With CONSULT)

1. It the ignition swilch 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.

I SELECT SYSTEM |[m  seect pie mooe [ W seLF-DiaG ResucTs B [
ENGINE | SELF-DIAG RESULTS " | FAILURE DETEGTED
[ oaa MoNITOR SHIFT SOLENOIDV A

>

| q
| [ ERASE || PRINT |

2. Turn CONSULT *ON", and touch 3. Touch “SELF-DIAG RESULTS" 4. Touch “ERASE”. (The DTC in the
‘ A/T control unit will be erased.)

Touch ] Touch
F B i

| |

| |

[ AT . | |
| | |:> [Ecu PART NUMBER ]
| | I |
| | |
| | |

[ seLect svsrem | |l setect biac mooe []] M seLr-oiaa Results Bl [
] ENGINE | [work supPoRT | FAILURE DETECTED  TIME

I AT - | | SELF-DIAG RESULTS | SHIFT SOLENOIDVA 0

| | |:> [ DATA MONITOR b | |:‘J> (PO750]

| | [AcTIvETEST |

| | [FunCTIONTEST | 7

| | | FREEZE FRAME DATA ] [ ERASE | PF{INT_—!

5. Touch "ENGINE". 6. Touch “SELF-DIAG RESULTS™. 7. Touch “ERASE". {The DTC in the
ECM will be erased.)
SEF3338C

@ HOW TO ERASE DTC (Without CONSULT)

i the diagnostic trouble code is not for A/T related items (refer to EC-72), skip step 2.

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” again.

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

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

Freeze Frame Data

The ECM has a memory function which stores the driving condition 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 inciude
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.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Freeze Frame Data (Cont’d)

Priority Detected items
Misfires — DTC; PG300-P0304 {0701-0605)
Fuel Injection System Function — DTC: For California models i @l
1 PO172 (0114), PO171 (0115)
For Non-California models
P0170 (07086) 8
2 Except the above items (includes A/T items)

For example, an EGR malfunction (Priority: 2) was detected and the freeze frame data was stored at the M
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.

maunction | Malfunction Indicator Lamp (MIL)

indicator

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

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

EC-264).
2. When the engine is started, the malfunction indicator lamp
} should go off. GL
If the lamp remains on, the on-board diagnostic system has
AEC525 detected an engine system malfunction. -
ON-BOARD DIAGNOSTIC SYSTEM FUNCTION
The on-board diagnostic system has the following four functions. AT
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 maifunction is detected twice
WARNING (two trip detection logic), the MIL wili light up to inform the driver that a
malfunction has been detected. - BA
Only the following malfunctions with light up or blink the MIL even in the
1st trip.
e “Misfire (Possible three way catalyst damage)” BE
e "“Three way catalyst function”
¢ “Closed loop controf”
3. SELF-DIAGNOSTIC : This function allows diagnostic trouble codes to be read. ST
RESULTS
4. FRONT OXYGEN SEN- : This function allows the fuel mixture condition (lean or rich), monitored
SOR*1 MONITOR by front oxygen sensor*1, to be read. 28
How to switch the diagnostic test (function} modes and details of the above functions are described later.
(Refer to EC-36.) -
- Diagnostic Diagnostic o
Condition Test Mode | Test Mode Il
Engine (HEN
stopped SELF-DIAGNOSTIC
BU
Igniticn switch 3 LB CHECK RESULTS
in “ON" posi- A : - EL
tion Engine
g : FRONT OXYGEN
b running MALFUNCTION
C. ‘ SENSOR™ MONI- I
l@ i, WARNING TOR ‘

*1: Front heated oxygen sensor (California models)
Front oxygen sensor (Non-California models)
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

6 Turn ignition switch “ON".
(Do not start engine.)

)

<

a7
ﬁ&
A 4

Y
4

Diagnostic Test Mode | — BULB (@ B @ Diagnosti
ghostic Test Mode |
CHECK (s — MALFUNCTION WARNING

Start engine.

{Tumn diagnestic test mode selector on
ECM fully clockwise)

Y

Wait at least 2 seconds.

(Turn diagnostic test mode selector
fully counterclockwise.)

¥

y
¥

DIAGNOSTIC TEST MODE If c D Diagnostic Test Mode ||
— SELF-DIAGNOSTIC RESULTS — FRONT OXYGEN SENSOR*2

Start engine. MONITOR

¥ "1

*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.
*2: Front heated oxygen sensor (California models)
Front oxygen sensor {Non-California models)

186

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 |.
e 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
Malfunction 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 WARNING LAMPS AND CHIME in EL section or see EC-264.) @

DIAGNOSTIC TEST MODE —MALFUNCTION WARNING

MALFUNCTION
INDICATOR LAMP

=
—
JE

Condition

When the malfunction is detecled or the ECM's CPU is malfunctioning (The “1 trip” or “2 trip” is shown in

ON the “MIL llumination” of the “DTC Chart”. Refer to EC-64). =
OFF No malkfunction
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

03

T | oL

T i H
oFF | (| W

ff | ]

08 03 6

09 ' 03 21 086 09 21 i
- = o Unit; second &
i i Diagnostic trouble code No. 0403
Diagnostic trouble code No. Q102 9 SEF2980)
Example: Diagnostic trouble code No. 1003 53,

Q.3

06 .
"‘ | T S

N AN

08 09 03

Diagnostic trouble code No. 1003 Unit: second
SEF162PA

Long (0.6 second) blinking indicates the two LH digits of number and short (0.3 second) blinking indi- ps
cates the two RH digits of number. For example, the malfunction indicator lamp blinks 10 times for §
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-64.)

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

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

test mode is changed from Diagnostic Test Mode Il to Diagnostic Test Mode 1. {Refer to “HOW TO

SWITCH DIAGNOSTIC TEST MODES”.)

e If the battery terminal is disconnected, the diagnostic trouble code wili be lost from the backup
memory within 24 hours. [0

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

o)
—)

a5
=

=
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)
DIAGNOSTIC TEST MODE lI—FRONT OXYGEN SENSOR*1 MONITOR

In this mode, the MALFUNCTION INDICATOR LAMP displays the condition of the fuel mixture {lean or
rich) which is monitored by the front oxygen sensor*1.

MALFUNCTION INDICATOR LAMP

Fuel mixture condition in the exhaust gas

Air fue! ratio feedback control
condition

ON

Lean

OFF

Rich

Closed loop system

*Remains ON or OFF

Any condition

Open loop system

*: Maintains conditions just before switching to cpen loop.

To check the front oxygen sensor*1 function, start engine in the Diagnostic Test Mode H and warm it up
until engine coolant temperature indicator points to the middle of the gauge.
Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Then make sure that
the MALFUNCTION INDICATOR LAMP comes ON more than 5 times within 10 seconds with engine
running at 2,000 rpm under no-load.
*1: Front heated oxygen sensor (California models)

Front oxygen sensor (Non-California models)

OBD System Operation Chart

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DETECTABLE ITEMS

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

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

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

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

SUMMARY CHART

ltems MIL {(goes off) DTC, Freeze Frame Data (no display)
Fuel Injection System 3 {pattern C) 80 (pattern B)
Misfire 3 (pattern C) 80 {pattern B)

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

Details about patterns “A”, “B", and “C” are on EC-40.
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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”

&l
[ @\
- This driving pattern satisfies C and B patterns. [wﬂﬂ 4
NG This driving pattern  This driving pattern
Vehicle NG NG  Detection satisfies B but satisfies C ~
speed Detection Detection InotC | ‘ ‘but not B. o | &
' : I ! H ol
, I i § | | ‘
i \ | ‘ | | [ | |
A Ayl /_/_\: N i /_/_\ | ﬂ |
[ | i ! o
ﬁ | J | } | ! | | I ‘ | i | ! | L@
 IGNONi_| f il Il /1 N i i
£ | 1 IS
Z l | | ' ! I | | o |
o | s il ' 1
v IeNOFF ) h T T % N ! I i P &
T i - K L L 1 h Y Loy i
T L | e
M ‘ | oo ‘ | i : ; | ' |
Y I T T li :\ N : ¥ k o |; FE
MIL } 3 I‘ : li‘ l H MIL hgl!"!ts up. " I I L g b I\
: dioL | (| | | - ‘
lights up. ._~1"._!___fﬁ;.l__|__ +4— L f— _4,,,,r1 ,,,,,,,,,, 1
¥ i T 1] T g {1 | MIL goes oft \ , =
D w ] — ’\——‘#——--J+~——4i, fffff oo = H Ly H el
= goes Off. mmemmailq— L ~ I | L 270 ! 5 i r
Ve o || 'J i o ! 1 2 1 2 2 - =T il
Counter-—— =k pb L d — =T Tk - -
I T i T L 1 P g T
ol bt I | I [ ! { . I
Lo o . | i ' - ¥ /| ‘.
A
A O oy
= { i Ly , ! i I b '
w0 ospay ! ] I I ¥ | | DISPLAYI| |
£ pisPLAY | ez 1 | T i M i K i ‘ T T4~ |1 DisPLaY .
S max ’"_H___‘I':“ :_ il_Il__;wﬂ‘—hﬁfigﬁri?il \777?7777“?7”7 H___ '_:T‘____Gi_T__B_DL’ B A
I T R SR U S S RN ; S R L
t e T R S VS SN R oo SR S e
2 Counter | == I T T inkehai ————J—‘————Jl—i—-'—“h"***T*T** -
» ' el ( L ! ! ' ' : I B,
- o A R I 3 k i I L I -
o [ ‘ o Lot I H N P il I '
B [ H I § ¥ | /| |l 107G oxit | H
Vv ‘ pho [ I 1. | y exists.
o N x | DTC exists 1 DTC exists TME: 5] Il .g BE
| I‘ DTC extsts. |y W H TIME 2 \ TIME: 4 | ‘I [ | {
Lol TMESS T L k |: | [ J\ N ! J ﬁDTCe)usts\
SELF. | DTC exists. ]| DTC exists DTC exists. || DTG exists | |,DTC exists. | | |DTC axists. | | TMEI 78 I'NO
'/_\ E?SGUT.%ETIC'TIME s} 'TiME - 1 1 | TIME: 0 HTIME: 1 11 TIME: 3: g ITIME‘ 4, | Wﬂ iDTC S
e e T I 1
2 Otner ﬂ!; T 1 K i 1 ] i
O screen ] (I S T L —-‘H————H_*—-! S S S M
$ DATA MONITOR | ;g‘ ! GH : :g [} M i i | T o I 25
AUTC TRIG screen ' | | f I -~
[ i *’r**ﬁ" 7"1‘ T '———T\————T*—————:T———‘Jlf‘ﬁ——"“'rlr""
1 ! i
Other ! ) 'k It L i ‘ J J Ll L Pl
' screen , BT
g 7
AEC526 | 15y
K il
*1: When the same malfunction is detected in two con- S coatrrjler: O?Céﬁseqaexﬁle;p;jgﬁiﬁcwﬁNITOH (AUTO TRIG)
secutive trips, MIL will light up. play :
*2: MIL will go off after vehicle is driven 3 times (pattern C) *&: DATA MONITOR (AUTO TRIG) can display the mal- EL
without any malfunctions. function at the moment it is detected.
*3: When a malfunction s 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 B
*4: The DTG 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-
tem B) without the same malfunction. played any longer after vehicle is driven 80 times (pat-
(The BTC and the freeze frame data still remain in tern B) without 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 FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM”
(Driving pattern A)

Engine
coolant °C °F)
temperature
(1) Engine coolant temperature should go over 70°C (158°F).
70 (158)
40 (104)
20 {68)
(2) Engine coolant temperature should change more than 20°C
¥ i TS [6B°F) after starting engine.
IGN ON IGN OFF
1
: 1 |
Engine i | » . g " "
speed I P‘/——(31 Ignition switch should be changed from “ON" to "OFF".
! I
rpm |
|
|

AEC574

(Driving pattern B)
Driving pattern B means the vehicle operation as follows:
All components and systems should be monitored at ieast once by the OBD system.
e The B counter will reset when the malfunction is detected twice regardless of the driving patiern.
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.
(Driving pattern C)
Driving pattern C means the vehicle operation as follows:
(1) Driving pattern A should be satisfied.
(2) The following conditions shouid 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).
e When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than
or equal to 70°C (158°F).
Example:
If the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle shouid run under the following 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
SYSTEM OPERATION CHART”)
e 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")
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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” :

il
This driving pattern satisfies with A and B patterns.
jA
Vehicle NG NG g(?tection This driving pattem This driving pattern MA
A speed  Detaction Detection satisfies with A but not B.  satisfies with B but not A.
! [ [} ! ! [ | i 1 1 1
I I | ! | I I I
N il A At AL A A |
3 i/ 37/_\1‘ ”fq" 1 “r/_\: WAl
2 o/ Inal! | L Li ! ' | L |
S IGN ON | f H - ol (1 i1 Ny i g LGS
]
Vomod mooH B L
IGN OFF | || I . | ! J X ! | | i
| !l : I | r I ¥ | ' | T
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N I; | I I ! :1 I H lf [1' [ IE
Lol N I 1 [ I [ H
O 1 | O A A A A
4 | i :
MIL L g (1 MIL lights up. || l\ H y /! o }l FE
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= ML L — ol N S - O | R L goes off. || L. i
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A h Iyl [ " | I | | | i
S Lo T to 1 [ ¥ ! | |
a [ ] (b fi tl ¥ [ by f P |
" DISPLAY T 1 N L n [ ! it ! 0 AT
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NO Y . [ | I | i N x
S L e s I e o S a1
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g A o o U 1 2.2 4 I8 & 1 ,
T T T T B
i [ I B [ ! ! 1 ! | |
© I ' I ! | I | ! I
= i {E /S |; L I“ 1 [ “\ P X R,
Lo I T | ' ! | | H
v .t R NI 1 |l ! i i H o N
[ U A | [ DTC exists, [DTC exists. ists, ! [
Lo DTC exists. | | I H I | exis 1{DTC exists. Il g
(l : l [ i | | TIME: 2! I TiME: 4 | TIME: 51 | tl
SELF- : 1l TWIHEE: ol b I i : | : { ! I “ "7 DTC exists. | | r BR
DIAGNOSTIC |OTC exists. || IDTC exists. :E&%"ism :Il DTC exists. (1 DTC exists. I ;DTC exists. TIME: 39 | ;NO
A RESULTS 1TIMESO - [yTIME: 11, THMES i TIME: 11 || TIME: 3 TIME: 4/ | L lore
H sereen — ol LIV 4 ; ———HL i | A LN 5
2 Other ooy e g, r h i i [ 0l [ 7 tH 8T
92 screen ' [ A L i I B Ij_ _I_L | I I
S DATA MONITOR || T T s I S A i Bt
$ (AUTO TRIG) sereen | el I i i iy ¥ X ( [ |
o —T__IFR H I___17—‘—_:-[____1-'____ﬁ“___HMMHLhI____Tr" RS
Other ] || 1 I{ i1 IjF “ J”L ! a[ ”
Screen '7
5 BT
AEC527
HA
*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 maifunction.
*2: MIL will go off after vehicle is driven 3 times (pattern B) *6: DATA MONITOR (AUTO TRIG) can display the mal- EL
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)

Engine a
coolant °C °F)
temperature
(1) Engine coolant temperature should go over 70°C (158°F}.
70 (158) —_—
40 (104) e
20 (68) -
(2) Engine coolant temperature should change more than 20°C
1 % pres—— {68°F) after starting engine.
IGN ON IGN OFF
! 1
Engine : I . . g “ "
speed I "/——tS) Igniticn switch should be changed from “ON™ to “OFF".
' |
rpm |
|
I

AECH74

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.

e The DTC will not be displayed after the A counter reaches 40.

{Driving pattern B)

Driving pattern B means the vehicle operation as follows:

All compenents 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").

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

e The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART").
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; E -
T Data link
I==N connector
J ; = far
&[] CONSULT

AECS571

NISSAN
CONSULT

UE950
[l

g

START
| SUB MODE

SEF781Q

| M SELECTLSYSTEM [
ENGINE ]

|

L

SEF885K

[ secect pia mMobe [4]

[ work suPpoRT ]
[ SELF-DIAG RESULTS ]
| DATA MONITOR |
{ ACTIVE TEST }
[ eUNCTION TEST |

[FREEZL—: FRAME DATA

SEF572Q

[ seLect piag mooe  [&]}

|ECcM™ PART NUMBER

|
1
I

L

SEF374Q

L

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 s

fuse box cover.)

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

5. Touch "ENGINE”.

(2
LG
FE
Gl
T
BT

FA

BR

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

vice procedure.

For further information, see the CONSULT Operation

Manual.

EC-43

/)
=

RS
BT
A

EL

193



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

DIAGNOSTIC TEST MODE
Item work | PLC | oata | active | FUNG | FReEZE
SUP- ! nosTic [mONITOR| TEST TION | FRAME
PORT RESULTS “TEST DATA
Camshaft position sensor X X X
Mass air flow sensor X X
Engine coolant temperature sensor X X X X
Front oxygen sensor*1 X X X
Rear heated oxygen sensor X X
Vehicle speed sensor X X X X
Throttle position sensor X X X X
EGR temperature sensor X X
INPUT Intake air temperature sensor X X
Crankshaft position sensor (OBD) X
Knock sensor X
Ignition switch (start signal) X
ﬂ Closed throttle position switch X X
E Air conditioner switch X
'E Park/Neutral position switch X X X
% Power steering oil pressure switch X X
% Air conditioner pressure switch X
8 Battery voltage X
§ Injectors X X X
w X (Igni-
Power transistor (Ignition timing) X tion sig- X X X
: nal)
tACV-AAC valve X X X X X
Air conditioner relay X
Fuel pump relay X X X
GUTPUT Cooling fan X X X X
Front heated oxygen sensor heater
(California models) X X
Rear heated axygen sensor heater
{California models) X X
tE“():‘;F; ;:1:; ;(VI:I\\IIA;P canister purge con- X X X X
Calculated load value X X
X: Applicable

*1: Front heated oxygen sensor (California models)
Front oxygen sensor (Non-California models)
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Cont’d)

Diagnostic test mode

Function

Work support

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

Seff-diagnostic results

Self-diagnostic results can be read and
erased quickly.

Data monitor

Input/Qutput data in the ECM can be read.

Active test

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

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 the
stored data can be read. [Regarding the
details, refer io “Freeze Frame Data” (EC-
34).]

ECM part numbers

ECM part numbers can be read.

WORK SUPPORT MODE

)

WA

LG

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 SW “ON”

® ENG NOT BRUNNING

® ACC PEDAL NOT PRESSED

When adjusting throttle position
sensor initial position

IGNITION TIMING ADJ

® iGNITION 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-45
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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-64.)

DATA MONITOR MODE

CONSULT (Cont’d)

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]

O

from the REF signal {180° signal) of the
camshaft position sensor.

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

FR ©2 SENSOR [V]

The signal voltage of the front oxygen
sensor*1 is displayed.

RR 02 SENSOR [V]

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

FR 02 MNTR
[RICH/LEAN]

O 00 O |O

O |00 O O] O

Display of front oxygen sensor*1 signal
during air-fued ratio feedback control:
RICH ... means the mixture became
“rich”, and control is being affected
toward a leaner mixiure.

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

After turning ON the ignition switch,
“RICH" is displayed until air-fuel mixture
ratio feedback control begins.

When the air-fuel ratio feedback is
clamped, the value just before the clamp-
ing is displayed continuously.

AR 02 MNTR
[RICH/LEAN]

O

Display of rear heated oxygen sensor
signal:

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

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

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

O

O

The vehicle speed computed from the
vehicle speed sensor signal is displayed.

NOTE:

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

matically.

*1: Front heated oxygen sensor (California models)
Front oxygen sensor (Non-California models)
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CONSULT (Cont'd)

Monitored item
[Unit}

ECM
input
signals

Main
signals

Description

Remarks

BATTERY VOLT [V]

® The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

O
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

® |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 ® |ndicates [ON/QFF] condition from the
[ON/QFF) O O ciosed throttle position switch signal.
AR COND SIG ® |ndicates [ON/OFF] condition of the air
[ON/OFF] O O ‘condiioner switch as determined by the
air conditioning signal.
P/N POSI SW ® |ndicates [ON/OFF] condition from the
[ON/OFF] O O park/neutratl position switch signal.
PW/ST SIGNAL ¢ [ndicates {ON/OFF} condition of the
[ON/OFF} power steering oil pressure switch deter-
O O mined by the power steering oif pressure
signal.
LOAD SIGNAL @ |ndicates [ON/OFF] condition from the
O O rear defogger sighai.
IGNITION SW ¢ Indicates [ON/OFF] condition from igni-
[ON/OFF] O tion switch.
A/C PRESS SwW ® |ndicates [ON/OFF] condition of the air
{ON/OFF] cenditioner triple-pressure switch
O {medium-pressure side} determined by
the pressure of the air conditioning high
pressure side.
INd PULSE [msec] #® [ndicates the actual fuel injection pulse & When the engine is stopped, a certain
O width compensated by ECM according to computed value is indicated.
the input signals.
B/FUEL SCHDL ® “Base fuel schedule” indicates the fuel
[msec] injection pulse width programmed into
O ECM, prior to any leamed on-board cor-
rection.
IGN TIMING [BTDC] ® [ndicates the ignition timing computed by
O ECM according to the input signals.
EC-47 197
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Description

Remarks

IACV-AAGA [%]

O

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

A/F ALPHA [%]

O

Indicates the mean vailue 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]

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

FUEL PUMP RLY

indicates the fuel pump relay control con-

[ON/OFF] dition determined by ECM according to
the input signals.
COOLING FAN indicates the control condition of the
HIILOW/OFF] cooling fan (determined by ECM accord-
ing to the input signal).
HI ... High speed operation
LOW ... Low speed operation
OFF ... Stop
EGRC SOV Indicates the control condition of the
[ON/OFF} EGR vaive & EVAP canister purge con-

trol solencid valve {(determined by ECM
according to the input signal).

ON ... EGR valve and EVAP canister
purge operation cut-off

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

FR O2 HEATER"
[ON/OFF]

Indicates [ON/OFF] condition of front
heated oxygen sensor heater determined
by ECM according to the input signals.

RR O2 HEATER*
[ON/QFF]

Indicates [ON/OFF] condition of rear
heated oxygen sensor heater dstermined
by ECM according to the input signals.

CAL/LD VALUE [%]

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

ABSOL TH-P/S [%]

“Absolute throtile position sensor” indi-
cates the throttle opening computed by
ECM according 1o the signal voltage of
the throttle position sensor.

MASS AIRFLOW
[gm/s)

Indicates the mass airflow computed by
ECM according to the signal voltage of
the mass airflow sensor.

VOLTAGE
(V]

Voltage measured by the voltage probe.

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

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

® Only "#” is displayed if item is unable to
be measured.

® Figures with “#”s are temporary ones.
They are the same figures as an actual
piece of data which was just previously
measured.

*: For California models
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Contd)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
, — @l
. .
523;;: .cl?)i:;trir;r:o e orna If trouble symptom disappears, see @ Harness and connector
; ® s
FUEL INJECTION | o~ 2nge the amount of fuel injec- | GHECK ITEM. . :::’:':t”;‘:m;r: consor]
tion using CONSULT. ¥g A
® Engine: After warming up, idle
|ACV-AAC/ the engine. Engine speed changes according to { ® Hamess and conneclor El
® Change the IACV-AAC valve gine sp 9 g
OPENING . . the opening percent. ® [ACV-AAC valve
opening percent using CON-
SULT. LG
. — .
tEr;SlI;:czﬁ:j‘::i';r:O the original ® Harness and connector
ENG COOLANT ® Change the engine coolant tem- If trouble symptom disappears, see (® Engine coolant temperature sen- EC
TEMP g8 fhe enans ©o CHECK ITEM. sor
perature indication using CON- ® Fuel iniectors
SULT. J
® Engine: Return to the original FE
trouble condition If trouble sympiom disappears, see
IGNITION TIMING | ® Timing light: Set ymp PPears, ® Adjust initial ignition timing
P . CHECK ITEM. eL
® Retard the ignition timing using
CONSULT.
® Engine: After warming up, idie ® Harness and connector T
the engine. ® Compression
POWER BAL- ® Ajr conditioner switch “OFF" Engine runs rouah of dies ® Injectors
ANCE ® Shift lever “N” o 9 ) ® Power transistor AT
® Cut off each injector signal one ¢ Spark piugs
at a time using CONSULT. ® |gnition coils
® Ignition switch: ON ' BA
.
COOLING FAN ® Turn the cooling fan “ON” and Cooling fan moves and stops. ° gz:)r:issf::dmztzg:lector
“OFF” using CONSULT. 9
® Ignition switch: ON (Engine RA
stoppad)
FUEL PUMP U Fuei pump relay makes the operat- | ® Harness and connector
RELAY ¢ Tumn the fuel pump relay "ON ing sound ® Fuel pump rela
and “OFF” using CONSULT and | ™° ' pump reiay BR
listen to operating sound.
@ |gnition switch: ON
EGHC SOLE- ® Turn solenoid valve “ON” and Solenoid valve makes an operating | ® Harness and connector ST
NOID VALVE “OFF"” with the CONSULT and [ sound. ® Solenoid valve
listen to operating sound. BS
SELF-LEARNING |® In this test, the coefficient of self-learning control mixture ratio retums to the original coefficient by touching
CONT “CLEAR" on the screen.
*1: Front heated oxygen sensor (California medels) BT
Front oxygen sensor (Non-California models)
A
EL
DX

EC-49
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CONSULT (Contd)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM {(REMEDY)
® [gnition switch: ON
SELF-DIAG (Engine stopped) . L
RESULTS ® Displays the results of on- Objective system

board diagn_ostic system.

CLOSED THROTTLE
POSI

(CLOSED
THROTTLE POSI-
TION SWITCH CIR-
cuIT)

@ [gnition switch: ON
(Engine stopped)

@ Ciosed throttle position
switch circuit is tested when
throttle is opened and
closed fully. (*IDLE PQSI-
TION” is the test item name
for the vehicles in which idle
is selected by throttle posi-
tion sensor.)

@ Harness and connector

® Throttle position sensor
{Closed throttle position
switch}

® Throttle position senscr
{Closed throttle position
switch) adjustment

® Throttle linkage

® Verify operation in DATA
MONITOR mode.

THROTTLE POSI
SEN CKT

® [gnition switch: ON
(Engine stopped)

® Throttle position sensor cir-
cuit is tested when throttle
is opened and closed fully.

® Harness and connector

® Throttle position sensor

@ Throttle position sensor
adjustment

® Throttle linkage

® Verify operation in DATA
MONITOR mode.

PARK/NEUT POSI
SW CKT

® |gnition swiich: ON
{Engine stopped)

® Inhibitor/Neutral position
switch circuit is tested when
shift lever is manipulated.

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

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

® Harness and connector

® Neutral position switch or
inhibitor switch

@ |inkage or inhibitor switch
adjustment

FUEL PUMP
CIRCUIT

® gnition switch: ON
(Engine stopped)

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

There is pressure pulsation on the fuel

feed hose.

® Harness and connector
® Fuel pump

® Fuel pump relay

® Fuel filter clogging

® Fuel leve)

EGRC SCOLV CIR-
CuIT

® [gnition switch: ON
(Engine stopped)

® EGR valve & EVAP canister
purge control solencid valve
circuit is tested by checking
solencid valve operating
noise.

The sclenoid valve makes an operating

sound every 3 seconds.

® Harness and connector
® EGR valve & EVAP canister
purge control solenoid valve

COOLING FAN CIR-
curr

® Ignition switch: ON
{Engine stopped)

® Cooling fan circuit Is tested
when cooling fan is rotated.

The cooling fan rotates and stops every 3

seconds.

® Harness and connector
® Cooling fan motor
® Coaling fan relay
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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 starler. Before
cranking, battery voltage
and engine coolant tem-
perature are displayed. Dur-
ing cranking, average bat-
tery voltage, mass air flow
sensor output voliage and
cranking speed are dis-
played.

Start signal: OFF — ON

® Harmess 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 line running
position.

Locked position

ON

Neutral position

OFF

® Harness and connector

® Power steering oil pressure
" switch

® Power steering oil pump

FE

G

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

T

AT

IGN TIMING ADJ

® After warming up, idle the
engine.

® {gnition timing adjustment is
checked by reading ignition
timing with a timing light
and cheeking whether it
agrees with specifications.

The timing light indicates the same value

on the screen.

® Adjust ignition tming (by
moving camshaft position
sensor or distributor}

® Camshalft position sensor
drive mechanism

Fé

MIXTURE RATIO
TEST

@ Air-fuei ratio feedback circuit
(injection system, ignition
system, vacuum system,
etc.) is tested by examining
the front oxygen sensor*1
output at 2,000 rpm under
non-loaded state.

Front oxygen sensor*1 COUNT: More than

5 times during 10 seconds

® INJECTION SYS (Injector,
fuel pressure regulator, has-
ness or connector)

@ |GNITION SYS (Spark plug,
power transistor, ignition
coil, harness or connector)

® VACUUM SYS (Intake air
leaks)

® Front oxygen sensor*1 cir-
cuit

® Front oxygen sensor'1
operation

® Fue! pressure high or low

® Mass air flow sensor

BR

ST

Re

[RL&

*1: Front heated oxygen sensot (California models)
Front oxygen sensor {(Non-California models)

EC-51
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CONSULT (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

POWER BALANGCE

® After warming up, idle the
engine.

® |njector operation of each
cylinder is stopped one after
another, and resultant
change in engine retation is
examined to evaluate com-
bustion of each cylinder.
(This is only displayed far
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.

® |njector circuit (Injector, har-
ness or connector}

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

® Compression

® Valve timing

IACV-AACH
SYSTEM

® After warming up, idle the
engine.

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

Difference in engine speed is greater than
150 rpm between when valve opening is at

80% and at 20%.

® Harness and connector

® |ACV-AAC valve

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

@ |AS (Idle adjusting screw)
adjustment
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FREEZE FRAME DATA

CONSULT (Cont'd)

Freeze frame data - a
item Desctiption @l
DIAG TROUBLE
CODE ou ® ECCS component part/control system has a trouble code, it is dispiayed as “PXXXX". [Refer to “Alpha- m
ti P No. Index for DT -265). 2
[PXXXX] betical & 0. Index for DTC (EC-265).] i
® “Fuel injection system status” at the moment a malfunction is detected is displayed.
® One mode in the following is displayed. EM
“MODE 2”: Open loop due to detected system malfunction
FUEL 8YS DATA
UEL SYS “MODE 3”: Open loop due to driving conditions (power enrichment, deceleration enrichment)
"MODE 4™ Closed loop - using oxygen sensor(s) as feedback for fuet control LS

"MODE 5": Open loop -

has not yet satisfied condition to go to closed lcop

CAL/LD VALUE [%] ® The calculated load value at the moment a malfunction is detected is displayed.
{?%OOL;AEON;] TEMP ® The engine coolant temperature at the moment a malfunction is detected is displayed.
® “Short-term fuel trim” at the moment a malfunection is detected is displayed. [FE
S-FUEL TRIM [%] @ The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base fuel
schedule.
® ‘| ong-term fue! trim” at the moment a maklunction is detected is displayed. el
L-FUEL TRIM %] ® The long-term fuel trim indicates much more gradual feedback compensation to the base fuel schedule
than short-term fuel trim. T
iH
ENGINE SPEED
[rpn?} S ® The engine speed at the moment a malfunction is detected is displayed.
P NN
Zri-l[(r?‘\l;)hs] EED [kmv/n] ® The vehicle speed at the moment a malfunction is detected is displayed. v
FA&
R
g7
S
BT
BA
2L
LD
203
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CONSULT (Cont'd)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE

CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in “DATA MONI-
TOR” mode.
1. *“AUTO TRIG” (Automatic trigger):
e The malfunction will be identified on the CONSULT screen in real time.
In other words, DTC and malfunction item will be dispiayed at the moment the malfunction is
detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA
MONITOR cannot continue any longer after the malfunction detection.
2. “MANU TRIG” (Manual trigger):
e DTC and malfunction item will not be displayed automatically on CONSULT screen even though
a malfunction is detected by ECM.
DATA MONITOR can be performed continuously even though a malfunction is detected.
Use these triggers as follows:
1. “AUTO TRIG”
¢ While trying to detect the DTC by performing the “DTC CONFIRMATION PROCEDURE”, be sure
1o select to “DATA MONITOR (AUTO TRIG)” mode. You can confirm the malfunction at the moment
it is detected.
o While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)” mode, especially in case the incident is intermittent.
When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors,
components and harness in the “DTC CONFIRMATION PROCEDURE”, the moment a malfunc-
tion is found the DTC will be displayed. {(Refer to Gl section, “Incident Simulation Tests” in “HOW
TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT".)
2. “MANU TRIG”
e [f the maifunction 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.

|l seLect monmor mem | [y seT RecombiNacono | | [T sET REcomoima cond |

ECM INPUT SIGNALS IMCRCTI vavu Tric | | avto TRic | IETSTERETS

|  SELECTION FROM MENU | |
I |
I |
I |

|
|
l | L
| |
||

]
[ sETTING || START

|
|
|
|

T |

“SETTING” “AUTO TRIG" "MANU TRIG”
A malfunction can be A maifunction can not be
displayed on “DATA displayed on “DATA
MONITCR” screen MONITOR” screen
automatically if detected. automatically even if

detected.

SEFE28Q
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Generic Scan Toal (GST): Sample Generic Scan Tool (GST)
DESCRIPTION &l
Generic Scan Tool (OBDII scan tool) complying with SAE J1978
has five different functions explained on the next page.
1509141 is used as the protoco. MA
The name “GST" or “Generic Scan Tool” is used in this service
manual. '
EM
SEF139P
= GST INSPECTION PROCEDURE =
= 1. Turn off ignition switch.
= ] 2. Connect "GST” to data link connector for GST. (Data link E
g : connector for GST is located under LH dash panel near the
Z=N0 Datank fuse box cover)
] for GST [EE
€L
AECE73)
N . T
3. Turn ON ignition switch.
4. Enter the program according to instruction on the screen or
VTX GENERIC OBD |l in the operation manual. AT
PROGRAM CARD (*: Regarding GST screens in this section, sample screens are
RELEASE B: 11/04/94 Shown.)
FA
Prass [ENTER] =y
Sample screen* SEF321Q
5. Perform each diagnostic mode according to each service
OBD Il FUNCTIONS procedure_
: ISTS For further information, see the GST Operation Manual of §T
T T the tool maker.
3: TROUBLE CODES
4; CLEAR CODES RS
5: 02 TEST RESULTS
6: EXPAND DIAG PROT
9: UNIT CONVERSION
3T
Sample screen” SEF303QA
- HA
=
1D
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool (GST) (Cont’d)

Diagnostic test mode

Function

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

MODE 1 (CURRENT DATA) 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 (FREEZE DATA) during the freeze frame. [For details, refer to “Freeze Frame Data” (EC-53).]
MODE 3 (TROUBLE CODES) This mode gains aceess to emission-related power train trouble codes which were
stored by ECM.
This mode can clear all emission-related diagnostic information. This includes:
® Clear number of diagnostic trouble codes (MODE 1)
® Cloar diagnostic trouble codes (MODE 3)
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)
® Reset status of system monitoring test (MODE 1)
MODE 5 (02 TEST RESULTS) This mede gains access to the on-board (heated) oxygen sensor monitoring test

results.

206
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TROUBLE DIAGNOSIS — Introduction

Sensors

Actuators

i

MEFO36D

SEF234G

Introduction

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

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

A visual check only may not find the cause of the problems. A
road test with CONSULT (or GST) or a circuit tester connected
should be performed. Follow the “Work Flow” on the next page.
Before undertaking actual checks, take a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer can supply good information about such
problems, especially intermittent ones. Find out what symptoms
are present and under what conditions they occur. A "Diagnos-
tic Worksheet” like the example on EC-58 should be used.
Start your diagnosis by looking for “conventional” problems first.
This will help troubieshoot driveability problems on an electroni-
cally controlled engine vehicle.

clf
A
EM
LG
FE
Gl

MT

BR

ST

BT
HA

EL
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TROUBLE DIAGNOSIS — Introduction

KEY POINTS

WHAT ... Vehicle & engine mode}

Diagnostic Worksheet

make trouble-shooting faster and more accurate.

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

WHEN ..... Date, Frequencies In general, each customer feels differently about a problem. it
gg&RE ----- g"ad 5°”"'t'°’;’?t_ is important to fully understand the symptoms or conditions for
""" perating concitions, a customer complaint.
Weather conditions, o . \ . .
Symptoms Utilize a diagnostic worksheet like the one shown below in order
to organize all the information for troubleshooting.
SEF907L,
WORKSHEET SAMPLE
Customer name MR/MS Model & Year VIN
Engine # Trans. - Mileage
Incident Date Manuf. Date In Service Date
I Impossible to start [ No combustion 0 Partial combustion
- O Partial combustion affected by throttie position
L Startability [ Partial combustion NOT affected by throttle position
O Possible but hard to start O Cthers [ 1
51 1dlin 0 No fast idle _J Unstable [ High idle O Low idle
9 [ Others [ ]
Symptoms
O Stumble O Surge O Knock O Lack of power
O Driveability O Intake backfire 1 Exhaust backfire
CC Others [ ]
[ At the time of start [0 While idling
L1 Engine stall [0 While accelerating T While decelerating
O Just after stopping 0 While loading
Incident occurrence L1 Just after delivery [ Recently
O In the morning O At night O In the daytime

Driving conditions

0 While cruising
O While turning (RH/LH)

O While accelerating
0 While decelerating

Vehicle speed | I S RN S R RO B
0

|
10 20 30 40 50 60 MPH

Frequency (7 All the time 1 Under certain conditions L[] Sometimes
Weather conditions 1 Not affected
Weather [0 Fine 1 Raining £ Snowing ] Cthers | ]
Temperature O Hot ] Warm = Cool O Celd J Humid °F
7 Coid O During warm-up [ After warm-up
Engine conditions Engine speed 1 , | L | ] | ) |
0 - 2,000 4,000 6,000 8,000 rpm
Road conditions 7 In town O In suburbs U Highway 1 Off road (up/down)
O Not affected
L[] At starting [0 While idling 1 At racing

Malfunction indicator lamp

O Turned on O Not turned on

EC-58




TROUBLE DIAGNOSIS — Work Flow

Work Flow
CHECK IN
@l
Y
L|Sten tO CUStOmer ComplalntS. (Get Symptoms‘) ................................................. STEP i ﬁ\\\ﬂﬁk
v
Check, print out or write down, and erase Diagnostic Trouble Code (DTC) and EM
Freeze Frame Data (Pre-check). e STEP Ii
Symptoms MNo symptoms, except MiL .
collected. _ lights up, or Malfunction LG

Code exists at STEP |].

¥

Verify the symptom by driving in the condition the cus- .
tomer described- ............................................................................................ STEP I”
Normal Code Malfunction Code ' =
(at STEP 1) (at STEP II)
JF ) 4 . @L
Verify the DTC by performing the "DTC CONFIRMATION PROCEDURE”. rerrississnn oo GTEP IV
y MT
| Choose the appropriate action. B STEP V
L *2
Malfunction Code {at STEP Il or IV) Normal Code (at both STEP Il and 1V} il
¥ A
BASIC INSPECTION
SYMPTOM BASIS (at STEP | or I} (P2,
................................................................ >
L 4
Perform inspections - =r
according to Symptom
Matrix Chart.
' Y
TROUBLE DIAGNOSIS FOR DTC XXXXX. STEP VIt
ST
v
REPAIR/REPLACE
| RS
L J .
NG| FINAL CHECK -
Confirrn that the incident is completely fixed by performing BASIC INSPECTION and =
DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHEGK). Then, |77 STEP VI
erase the unnecessary (already fixed) DTCs in ECM and A/T controf unit. M
OK
¥
CHECK OUT EL

*1: If the incident cannot be duplicated, see “Incident Simulation Tests” of “"HOW TO PERFORM EFFICIENT DIAGNO-
SIS FOR AN ELECTRICAL INCIDENT” in Gl section. DX
*2: If the on-board diagnostic system cannot be performed, check main power supply and ground circuit (See TROUBLE
DIAGNOSIS FOR POQWER SUPPLY EC-93).
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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
“DIAGNQOSTIC WORK SHEET” as shown on the next page.
Before confirming the concemn, 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 HI & IV.
Study the relationship between the cause, specitied by DTC, and the symptom described by the customer. (The
“Symptom Matrix Chart” will be useful. See page EC-76.)
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 I 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 Generi¢ Scan Tool.
During the DTC verification, 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, perform INCIDENT SIMULATION TESTS. (Refer to Gl secticn. )
In case the “DTC CONFIRMATION PROCEDURE” is not available, perform the “OVERALL FUNCTION 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 TROUBLE DIAGNOSIS FOR DTC XXXX.
It the normal code is indicated, proceed to the BASIC INSPECTION. (Refer to EC-61.) Then perform inspections
according to the Symptom Matrix Chan. (Refsr o EC-76.)
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 Layouis”.
Gently shake the related connectors, components or wiring harness with CONSULT set in “DATA MONITOR
(AUTQ TRIG)” maode.
STEP VI Check the voltage of the related ECM terminals or monitor the output data from the related senscrs with CON-
SULT. Refer to EC-82.
The “DIAGNOSTIC PROCEDURE” in EC section contfains a description based on open circuit inspection. A short
circuit inspection is also required for the circuit check in the BIAGNOSTIC PROCEDURE. For details, refer to Gl
section (“HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspection”).
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.
Perform the “DTC CONFIRMATION PROCEBDURE” and confirm the normal code (Diagnostic frouble code No.
STEP VIl 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 ona.
Before returning the vehicle to the customer, be sure to erase the unnacessary (already fixed) DTC in ECM and
A/T control unit. (Refer to EC-33.)
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TROUBLE DIAGNOSIS — Basic Inspection

SEF1421

]
—rF

nRHER

—

| Data link
connector

==

: [] CONSULT

AEC571

y

LT

B 'GN TIMING ADJ @ 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.

L START I

SEF556N

y 'Fuel filter

e
~

Throttle position sensor
harness connector

K ‘f\._/\\l\
a2l

2R

¥ Throttle pesition switch
harness connector SEF427R

i
N—
—

SEF284G

Basic Inspection
Precaution:

Perform Basic Inspection without electrical or mechanical @l

loads applied;

e Headlamp switch is OFF,

o Air conditioner switch is OFF,
o Rear defogger switch is OFF,
L]

AN

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:

® Hamess connectors for improper con-
nections

@ Yacuum hoses for splits, kinks, or
improper connections

® Wiring for improper connections,
pinches, or cuts

Steering wheel is in the straight-ahead position, etc.

B v
CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT” to the data link con-
nector for CONSULT and select
“ENGINE” from the menu. (Reler o page
EC-43.)

DOES ENGINE START?

Go to .

h 4

PCHECK IGNITICN TIMING. NG

E 1. Warm up engine sufficiently.
2. Select “IGN TIMING ADJ” in
“WORK SUPPORT” mode.
3. Touch “START".
4. Check ignition timing al idle
using timing light.
Ignition timing:
20°+2° BTDC
. Warm up engine sufficiently.
. Stop engine and disconnect
throttle position sensor harmess
connhector.
3. Start engine.
4. Check ignition timing at idle
using timing light.
Ignition timing:
20°+2° BTDC

LOK

{(Go to @ on next page.)

EC-61

»| Adjust ignition timing by

turning camshaft position
Sensor.

MA

LG

CL

ol
&R

)
%

[FI&

EL

211



TROUBLE DIAGNOSIS — Basic Inspection

B IGN TIMING ADJ B[]
IGNITION TIMING FEEDBACK

Basic Insp%;tion (Cont’d)

!

212

EC-62

CONTROL WILL BE HELD BY CHECK IDLE ADJ. SCREW INITIAL SET NG Adjust engine speed by
TOUCHING START. RPM. : turning idle adjusting
AFTER DOING SO, ADJUST 1. Select "IGN TIMING ADJ" in SCrew.
IGNITION TIMING WITH A “WORK SUPPORT” mode.
TIMING LIGHT BY TURNING 2. When touching "START”, does
THE CAMSHAFT POSITION engine speed fall to 650450 rpm
SENSOR. {A/Tin “N;gosition)?
[ START | .‘E‘ :_Nhen disconhecting throttle posi-
JA=x/ tion sensor harness connector,
SEF546N does engine speed fall to the fol-
lowing speed?
F 2wl 2 65050 rpm (A/T in “N" position)
2wl o,
: : =5 oK
Pouaesg T
o g h 4 NG
- Throttle position sénsor CHECK CLOSED THROTTLE POSITION »{ Adjust continuity signal by
Sharness connector SWITCH IDLE POSITION {A/T model rotating throtile position
b\ - : only). sensor body.
1. Disconnect throttle position sensor har- Then, go to ©
ness connector and closed throttle
position switch harness connector.
2. Check continuity between closed
Threttle position switch /// Lh;gttle pg?ctjlo Sva\lrlstcfgnt(:)?sr?egg?;;erml-
harness conneclor SEF430R engine speed fo 2,000 rpm then gradu-
ally lower.
Continuity should exist (ciosed throttle
x DISCONNECT " position switch should close) at
2 Throttl ti PR i
pre Switch oot 1,050+150 rpm (transaxle in “N” position).
A lOK
Reconnect throttle position sensor har-
ness connector and closed throtile posi-
@ tion switch harness connector.
CHECK THROTTLE POSITION SENSOR N »| Adjust output voitage to
SEF436Q1 | |DLE POSITION. (M/T model only) 0.50V by rotating throttle
1. Perform “THRTL POS SEN. position sensor body.
ADJ.” in "WORK SUPPORT" Then, go to é)
W THRTL POS SEN ADJ I [] mode.
2. Check that output voltage of ©
*k*k ADJ MONITOR % % * throttle position sensor is
approx. 0.3 to 0.7V (Throtile 4
THRTL POS SEN 0.52v valve fully closes.) and "CLSD RESET IDLE POSITION
=====zzzzz MONITOR ==zzzzzz=¢ THL/P SV\gRstays “ON”. QAEVI\GOHY. ) @
. Warm up engine suffi-

CMPS*RPM (REF) Grpm Measure output voltage of throttle ciently.

CLSD THL/P SW ON position sensor using voltmeter, 2. Tumn ignition switch
and check that it is approx. 0.3 to “OFF” and wait at least
0.7V (Throttle valve fully closed.) 5 seconds.

3. Disconnect throttle posi-
SEF441R OK tion sensor harness
cornector.
4. Start engine and wait at
least 5 seconds in "N”
i) position.
Hs. 5. Reconnect throttle posi-
I tion sensor harness
connector while running
@ﬁ E} engine.
Throttl iti i
rottle position D o v
sensor harness =
connectlor SEF429R



TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)

'

CHECK IDLE SPEED NG# Adjust idle speed. (Sae i
Read the engine idle speed in page EC-27.)
“DATA MONITOR” mode with
CONSULT. . MA

M/T = 700+50 rpm
A/T = 700150 rpm

(in “N°° position) .

OR . EM

Check idle speed.
WT = 700150 rpm _
AT = 70050 rpm

(In “N” position) LG

¢0K

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

Erase the stored memory in ECM and A/T EE
cantrol unit. '

Refer to “ON-BOARD DIAGNOSTIC 8YS-
TEM DESCRIPTION" (EC-33} and “HOW
TO ERASE DTC” in AT section. GL

lOK

INSPECTION END [T

EL

i3
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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
GST MiL RESULTS” mode)

(POO00) 0505 | No failure ® No malfunction related 1o OBD system is detected by either ECM or A/T control
(NO SELF DIAGNOSTIC unit.
FAILURE INDICATED...}

PO100 0102 |Mass air flow sensor cir- | ® An excessively high or low voltage is entered to 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 signals.

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

PO115 0103 | Engine coolant tempera- | ® An excessively high or low voltage from the sensor is detected by the ECM.
ture sensor circuit
(COCLANT TEMP SEN)

PO120 0403 | Throttle position sensor ® An excessively low or high voltage from the sensor is detected by the ECM.

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

PO130 0303 | Front oxygen sensor*h ® An excessively high voltage from the sensocr is detected by the ECM.
circuit ® The voltage from the sensor is constantly approx. 0.3V.
{FRONT 02 SENSOR) ® The specified maximum and minimum voltages from the sensor are not

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

P0O130 0307 | Closed loop control ® The closed loop control function does not operate even when vehicie is driving
(CLOSED LOOP) in the specified condition.

P0135* 090t | Front heated oxygen sen- | ® The current amperage in the heater circuit is out of the normal range. (An
sor heater circuit improper voltage drop signal is sent to ECM through the heater.)
{FR Q2 SEN HEATER)

P0O136 0707 | Rear heated oxygen sen- |® An excessively high voltage from the sensor is detected by the ECM.

sor circuit
(REAR O2 SENSOR)

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

® |t takes more than the specified time for the sensor 1o respond between rich
and lean.

Note: A dead (weak) battery wilf reduce the accuracy of the on-board diagnosis and may cause the MIL to light up
without any maifunctions.

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, solenoid and circuit.

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 malfunction (if one exists).
RUNNING: Running engine is reguired 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).
*: For California 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 PRO-
CEDURE"
Quick Ref.

2
“OVERALL
FUNCTION
CHECK"
Quick Ref.

Fail
Safe
System

ML
lillumination

Reference
Page

@ No failure

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

RUNNING

RUNNING

2 trip

EC-96

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

IGN: ON

2 trip

EC-101

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

IGN: ON

2 trip

EC-108

® Harness or connectors
(The sensor circuit is open or shorted.)
® Throttie positicn sensor

LIFTING

IGN: ON

2 trip

EC-112

® Hamess or connectors

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

RUNNING

2 trip

EC-117

® Harness or cohnectors
{The sensor circuit is open or shorted.)
® Front oxygen sensor s
® |njectors
@ |ntake air leaks
® Fuel pressure

RUNNING

2 trip

EC-122

® The front oxygen sensor* circuit is open or shorted,

® Front oxygen sensor s

RUNNING

1 trip

EC-129

® Harness or connectors
(The heater circuit is open or shorted.)
& Front heated oxygen sensor heater

RUNNING

2 trip

EC-130

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

RUNNING
(DRIVING}

2 trip

EC-133

*1: @ This is Quick Reference of “DTC CONFIRMATICN PROCEDURE".
Details are described in each TRCUBLE DIAGNQSIS FOR DTC XXXXX.

*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 XXXXX.

*5: Front heated oxygen sensor {California models}
Front oxygen sensor (Non-California models}

EC-65
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

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

Diagnostic
trouble code

Detected items

No. (Screen terms for Malfunction is detected when ...
CONSULT CONSULT, “SELF-DIAG
GST MIL RESULTS” mode)
PO141* 0902 |Rear heated oxygen sen- |® The current amperage in the heater circuit is out of the normal range. {An
sor heater circuit improper voltage drop signal is sent to ECM through the heater.}
(RR 02 SEN HEATER)
PO171” 0115 | Fuel injection system func- | ® Fuel injection system does not operate properly.
tion ® The amount of mixture ratio compensation is too farge.
(FUEL SYS DIAG-LEAN) {The mixture ratio is too lean.)
P0O172* 0114 | Fuei injection system func- | ® Fuel injection system does not operate properly.
tion ® The amount of mixture ratio compensation is too large.
(FUEL SYS DIAG-RICH) (The mixture ratio is too rich.)
PO300 0701 | Mutltiple cylinders’ misfire | (Three way catalyst damage) {Exhaust quality deteriora-
(MULTI CYI. MISFIRE}) The misfire occurs, which will damage three way tion)
catalyst by overheating. The misfire occurs, which
PO301 0608 |[No. 1 cylinder's misfire will not damage three way
(CYL 1 MISFIRE}) catalyst but will affect
emission deterioration.
P0O302 0807 | No. 2 cylinder’s misfire
(CYL 2 MISFIRE}
P0303 0606 |No. 3 cylinder's misfire
{CYL 3 MISFIRE)
P0304 0605 | No. 4 cylinder's misfire
(CYL 4 MISFIRE)
P0325 0304 | Knock sensor circuit ® An excessively low or high voltage from the sensor is detected by the ECM,
(*4) (KNOCK SENSOR)
P0O335 0802 | Crankshaft position sensor | ® The proper pulse signal from the sensor is not detected by the ECM while the

(OBD) circuit
[CRANK POS SEN
(OBD)]

engine is running at the specified rpm.

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.

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

function.

*: For California modals
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TROUBLE DIAGNOSIS — General Description

—: Not applicable

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

@l
“DTC “1 *2
Check ltems CONFIRMA- |"OVERALL |Faj! MIL Raference
(Possible Cause) TION PRO- |FUNCTION | Safe lilumination | Page A&
CEDURE" CHECK" System
Quick Ref. Quick Ref.
A
® Harness and connactors B
(The heater circuit is open or shorted.) RUNNING — — 2 trip EC-141
® Front heated oxygen sensor heater LG
® [ntake air leak
® Front oxygen sensor's
® Ini
Injectors RUNNING — — 2 trip EC-150
® Incorrect fuel prassure
® Mass air flow sensor
® | ack of fuel FE
® Front oxygen sensor*5
® |njeciors
® Exhaust gas leak RUNNING — — 2 trip EC-155 ol
® Incorrect fuel pressure
® Mass air flow sensor
® Improper spark plug T
@ The ignition secondary circuit is open or shorted. {Three way
® |nsufficient compression catalyst dam-
@ Incorrect fuel pressure age) AT
® CGR vaive
® The injector circuit is open or shorted. 1 trip
® |njectors 54
® |ntake air leak DRIVING — — {Exhaust EC-160
® | ack of fuel quality dete-
® Magnetized flywheel {(drive piate} rioration) B8
2 trip
BR
® Harness or connectors §T
(FThe sensor circuit is cpen or shorted.) RUNNING — — — EC-164
& Knock sensor
® Harness or connectors
(The sensor circuit is open.) )
® Crankshaft position sensor (OBD) RUNNING - - 2 trip EC-167
BT
*1: ® This is Quick Reference of "DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNOSIS FOR DTC XXXXX. wa
*2: @ The “OVERALL FUNCTION CHECK” is a simplified and eftective way 1o inspect a component or circuit. o
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 [EH,
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”. : 4
Details are described in each TROUBLE DIAGNQOSIS FOR DTC XXXXX.
*5: Front heated oxygen sensor (California models)
Front oxygen sensor {(Non-Califarnia models)
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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, Maifunction is detected when ...
CONSULT | | “SELF-DIAG RESULTS” mode)

GST

P340 0101 | Camshaft pdsition sensor circuit | ® Either 1° or 180° signal is not detected by the ECM for the first few sec-
(CAMSHAFT POSI SEN) onds during engine cranking.

: ® Either 1° or 180° signal is not detected by the ECM often enough while
the engine speed is higher than the specified rpm.
@ The relation betwesn 1° and 18C° signais is nat in the normal range dur-
ing the specified rpm.

PQ400 0302 | EGR functicn ® The EGR flow is excessively low or high during the specified driving
(EGR SYSTEM) condition.

P0402 0308 | EGRC-BPT valve functian ® EGRC-BPT valve doaes not operate properly.
(EGRC-BPT VALVE)

PD420 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.

PO500 0104 | Vehicle speed sensor circuit @ The almost 0 km/h (0 MPH]) signal from the senseor is detected by the

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

PO505 0205 | ldie speed control function ® The idle speed conirol function does not operate properly.
(IACV-AAC VALVE)

POB00 — | Signal circuit from A/T control ® ECM receives incorrect voltage from A/T contral unit continuously.
unit to ECM *7 This can be detected only by “DATA MONITOR {AUTO TRIG)".
(A/T COMM LINE)

PO&05 0301 | ECM ® ECM calculation function is malfunctioning.
(ECM)

PO705 1003 | Park/Neutral position switch cir- [ ® The signal of the park/neutral position switch is not changed in the pro-
cuit cess of engine starting and driving.
{(PARK/NEUT POSI SW)

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.

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, sclencid 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 pattern is required.

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK"

IGN: ON : Turning the ignition swilch 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, rurtning engine and spinning wheels are required for the ECM to detect a maifunction {if
one exists).

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

*7: For details, refer to each DTC Confirmation Procedure in AT section.
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable

-—: Not applicable

Check tems(Possible Cause)

“DTC *q
GCONFIRMA-
TION PROC-
CEDURE”
Quick Ref.

*2
“OVERALL
FUNCTION
CHECK”
Cuick Ref.

Fail
Safe
System

MIL
[Hlumination

Reference
Page

® Harness ar 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-171

® 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

® EGRC-BPT valve
® Rubber tube {btocked or misconnected)

RUNNING

2 trip

EC-185

® Three way catalyst™g
® Exhaust tube

@ |ntake air leak

® |njectors

® [njector leak

RUNNING

1 trip

EC-187

® Harness or connectors
(The sensor circuit is open ar shorted.)
® Vehicle speed sensor

DRIVING

LIFTING

2 trip

EC-190

® Harness or connectors
(The valve circuit is open.}
@ ACV-AAC VAIVE ..o e eem e v e e
® Harness or connectors
(The valve circuit is shortad.)
® [ACV-AAC valve

RUNNING

RUNNING

2 trip

EC-194

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

RUNNING

RUNNING

EC-198

® ECM
(ECCS control moduls)

RUNNING

2 trip

EC-201

® Harness or connectors

(The switch circuil is open or shorted.)
® Neutral position switch
® |nhibitor switch

IGN: ON

2 trip

EC-203

*1: ® This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Delails are described in each TROUBLE DIAGNOSIS FOR DTG XXXXX.

*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 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 XXXXX.

“6: Warm-up three way catalyst (California models}
Three way catalyst (Non-California models)

EC-69
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

ENGINE RELATED ITEMS

Diagnostic
trouble code

No. (Sereen terms for CONSULT Malfunction is detected when ...

CONSULT |\ | “SELF-DIAG RESULTS” mode)
GST
P1320 0201 |lIgnition signal circuit ® The ignition signal in the primary circuit is not detected by the ECM
(IGN S5IGNAL-PRIMARY) during engine cranking or running.

Detected items

P1336 0905 | Crankshaft position sensor (OBD) | ® The chipping of the flywheel or drive plate gear tooth (cog) is detected
[CRANK P/S (OBD)-COG] by the ECM.

P1400 1005 | EGR valve and EVAP canister ® An improper voltage signal is sent to the ECM through the solenocid
purge corirol solencid valve circuit valve.
(EGRC SOLENOID/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.

P1605 0804 | A/T diaghosis communication line | ® An incorrect signal from A/T control unit is detected by the ECM.
(A/T DIAG COMM LINE)

P1900 1308 | Cooling fan circuit ® Cooling fan does not operate properly.

{Cali- |For Cafifornia models (Overheat)
fornia | (COOLING FAN) ® Cooling system does not cperate properly.

maodels) { For Non-California models (Overheat)
0208 |(OVER HEAT) ® Engine coolant was not added to the system using the proper filling
{Non- method.
Caii-
fornia

models)

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.

Abbreviations for Quick Reference of “DTC CONFIRMATION PRCCEDURE”

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

LIFTING : Lifting up the vehicle, running engine and spinning 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 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 cne exists).
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable
—: Not applicable ol
@
“DTC 1 *2
Check ltems CONFIRMA- | "“OVERALL | Fall MIL Reference
Possible Cause TION PRO- | FUNCTION | Safe flumination | Page M2,
(Possi use) CEDURE” | CHECK” System
Quick Ref. Quick Ref.
® Harness or connectors R
(The ignition primary circuit is open or shorted.)

® Power transistor unit RUNNING — — 2 trip EC-210 LC

® Camshaft position sensor &

® Camshaft position sensor circuit

® Harness or connectors

® Crankshaft position sensor (OBD) RUNNING — — 2 trip EC-215

® Flywheel (Drive plate) ‘

® Harness or connectors I5E

(The valve circuit is open or shorted.} . IGN: ON . 2 tri EC-219
® EGR valve and EVAP canister purge control solenoid {RUNNING) P

valve CL
® Harness or connectors _ :

(The sensor circuit is open or shorted.) RUNNING — —_ 2 trip EC-223
® EGR temperature sensor T
® Harness or connectors

(The communication line circuit is open or shorted.) . . . } ' e

@ Dead (Weak) battery RUNNING 2 trip EC-228 AT

® A/T control unit

® Harness or connectors. ER

{The cooling fan circuit is open or shorted.)

® Cooling fan

& Radiator hose B

@ Radiator IGN: ON .

@ Radiator cap - (RUNNING) - 2 trip EC-231

® Water pump -

® Thermostat BR

For more information, refer to “MAIN 12 CAUSES OF

OVERHEATING”, (EC-241). &T

*1. @ This is Quick Reference of “DTC CONFIRMATION PROCEDURE". -
Details are described in each TROUBLE DIAGNOSIS FOR DTC X3XXXX.

*2: ® The “OVERALL FUNCTION CHECK” is a simplified and effective way 1o inspect a component or circuit. BS
In some cases, the "OVERALL FUNCTION CHECK” is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIR- i
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 detaction. BT
® 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 BTC XXXXX. m
iy
EL
X
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TROUBLE DIAGNQOSIS — General Description

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

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

Diagnostic
trouble code
No.

Detected items

(Screen terms for CONSULT,

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

GST

Malfunction is detected when ...

PO705 1101 | Inhibitor switch circuit
(INHIBITOR SWITCH)

® A/T control unit does not receive the correct voltage 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
sensot.

PO725 1207 | Engine speed signal
(ENGINE SPEED SIG)

® A/T contfrol unit does not receive the proper voltage signat from the
ECM.

PO731 1103 | Improper shifting to 1st gear posi-
tion
(A/T 1ST SIGNAL})

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

P0O732 1104 | Improper shifting to 2nd gear posi-
tion
(A/T 2ND SIGNAL)

® AT cannot be shifted to the 2nd gear position even electrical circult is
good.

P0O733 1105 | Improper shifting to 3rd gear posi-
tion
{A/T 3RD SIGNAL)

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

P0734 1108 | Improper shifting to 4th gear posi-
tion or TCC
(AT 4TH SIGNAL OR TCC)

® A/T cannot be shifted to the 4th gear position or perform lock-up even
electricat circuit is good.

P0740 1204 | T/C clutch solenoid valve
{TOR CONV CLUTCH SV}

® A/T control unit detects the improper voltage drop when it tries to
operate the solencid valve.

PO745 1205 | Line pressure solenoid vaive
(LINE PRESSURE S/V)

& A/T control unit detects the improper voltage drop when it tries to
operate the solenoid valve.

PO750 1108 | Shift sclenocid valve A
(SHIFT SOLENQID/V A)

® A/T control unit detects the improper voltage drop when it tries to
operate the solenotd valve.

PO755 1201 | Shift solenoid valve B
(SHIFT SOLENOID/V B}

® A/T control unit detects the improper voltage drop when it tries to
operate the solenoid valve.

P1705 1208 | Throitle pesition sensor
Throttfe position switch
{THRTL POSI SEN-A/T}

® AT control unit receives an excessively low or high voltage from the
sensor,

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

® A/T control unit detects the improper voltage drop when it tries to
operate the solencid valve.

*1:

222

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

Pattern 2 should meet a and c.

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

Pattern 5 should meet a through c.
Pattern 6 should meet a through d.

a: Selector lever is in "D” position.

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

c: Throttle opening is over 1/8.

d: Engine speed is over 450 rpm.

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

*: For details, refer to each DTC CONFIRMATICN FPRCCE-
DURE in AT section.
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable
—: Not applicabie &l
“DTC *1 *2
Check It CONFIRMA- | “OVERALL Fail MiL Reference
P;Z,bi:g » TION PRO- |FUNCTION |Safe llumination | Page MA
(Possi use) CEDURE" |CHECK"  |System
Quick Ref. Quick Ref.
® Harness or connectors DRIVING I
{The switch circuit is open or shorted.) — — 2 trip
® inhibitor switch (pattern 1) o
® Harness or conneciors G
(The sensor circuit is open or shoried.} DR;VINg — X 2 trip
® Fiuid temperature sensor (pattern 6)
® Harness or connectors
{The sensor circuit is open or shorted.) DRIVING — X 2 trip
® Bevolution sensor (pattern 2)
® Harness or connectors DRIVING .
_{The signal circuit is open or shorted.} (pattern 5) - X 2 trip FE
‘@ Shift solenold valve A
® Shift solenoid valve B
® Overrun clutch solencid valve G,
@ Line pressure solenoid valve
® Each clutch
® Hydraulic contro! circuit DRIVING . 1
(pattem 3) — — 2 trip BT
See “Self-
................................................................................. diagnosis”,
® T/C ciutch solencid valve “TROUBLE AT
DIAG-
NOSES” in
® Harness or connectors AT section. B,
{The solenoid circuit is open or shorted.} IGN: ON — X 2 trip
® T/C clutch solenoid valve
® Harness or connectors R,
{The solenocid circuit is open or shorted.) IGN: ON — X 2 trip
® Line pressure solenoid valve
® Hamess or connectors
(The solenoid circuit is open or shorted.) IGN: ON — X 2 trip 3R
@ Shift solenoid valve A
® Harness or connectors
(The soienoid circuit is open or shorted.) IGN: ON — X 2 trip &T
® Shift solenoid valve B =
® Harness or connectors
(The sensor circuit is open or shorted.) DRIVING . X 2 trip .
® Throttfe position sensor {pattern 4} S
® Throttle position switch
® Hamess or connectors
{The solenoid circuit is open or shortea.) IGN: ON — X 2 trip i
@ QOverrun clutch solenoid valve
*1: @ This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNOSIS FOR DTC XXXXX. HA
*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 TROQUBLE CODE CONFIR-
MATION PROCEDURE". EL
When no DTC CONFIRMATION PROCEDURE is available, the “NG” result of the OVERALL FUNCTION CHECK can
be considered to mean the same as g DTC detection.
® During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.
® This is Quick Reference of “OVERALL FUNCTION CHECK", (B34
Details are described in each TROUBLE DIAGNOSIS FOR DTC XXXXX.
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TROIUBLE DIAGNOSIS — General Description

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

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

Priority

Detected items (DTC)

1

® ECM (P0B0S5, 0301)

® Mass air flow sensor circuit
(P5100, 0102)

® Throttle position sensor circuit
(P0O120, 0403)

® EGRC solenoid valve circuit
{P1400, 1005)

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

® Camshaft position sensor circuit
{P0O340, 0101)

® Vehicle speed sensor circuit
(PO500, 0104)

® |ntake air temperature sensor circuit
(PO110, 0401)

® Knock sensor circuit (P0325, 0304)

® Engine coolant temperature sensor
circuit (P0115, 0103) (P0O125, 0908)

® Ignition signal circuit (P1320, 06201)

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

® Signal circuit from A/T control unit to
ECM {POGO0)

2 ® EGR temperature sensor circuit ® Crankshaft position sensor circuit ® Front oxygen sensor*1 cireuit
(P1401, 0305} (P0335, 0802) (P1336, 0905} (P0O130, 0303}
® A/T related sensors, solencid valves @ Cooling fan circuit ® Rear heated oxygen sensor circuit
and switches For California models (P0O138, 0707)
(PO705, 1101) (PO720, 1102) {(PO750, (P1900, 1308)
1108) (P0755, 1201) (P0740, 1204) For Non-California models ® Rear heated oxygen sensor heater
{PO745, 1205) (P0725, 1207) (P1900, 0208) circuit {P0141, 0902)
(PO710, 1208) For California models
® Front heated oxygen sensor heater
circuit {PO135, 0901)
For California models
3 & EGR function (P0400, 0302) ® Misfire (PO300 - PO304, 6701 - 0605) @ Fuel injection system function

® EGRC-BPT valve function
(P0402, 0306)

® |ACV-AAC valve circuit (P0O505,
0205}

® Closed loop control (P0O130, 0307)

® |mproper shifting (P0731 - P0734,
1103 - 1106)

For California models

{PO172, 0114) (PO171, 0115)

For Non-California models (PO170,
0706)

® Three way catalyst*2 function
(P0420, 6702)

*1: Front heated oxygen sensor (California models)
Front oxygen senscr (Non-California models)

*2: Warm-up three way catalyst (California models)
Three way catalyst (Non-California models)
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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. @l
Detected items Engine operating condition in fail-safe mode
CONSULT MIL
GST A
PO100 0102 |Mass air flow sensor cir- | Engine speed will not rise more than 2,400 rpm due to the fuel cut.
cuit
S
PO115 0103 |Engine coolant tempera- | Engine cooclant temperature will be determined based on the time after B
ture sensor circuit turning ignition switch “ON” or “START™.
Condition Engine coolant femperature decided LG
Just as ignition switch is turned ON or N o
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) FE
When the fail-safe system for engine coolant temperature sensor is
activated, the cooling fan operates for 120 seconds after turning off the cL
ignition swilch.
P0O120 0403 | Throttle position sensor | Throttle position will be determined based on the amount of mass air flow 0T
circuit and the engine speed. el
Therefore, acceleration will be poor.
Driving condition AT
When engine is idling Normal
When accelerating Poor acceleration =8
i
— _— Start signal circuit If the ECM always receives a start signai, the ECM will judge the start sig-
nal “OFF” when engine speed is above 1,000 rpm.
This prevents extra enrichment. RA
After the engine speed is below 200 rpm, start-up enrichment will be
allowed until the engine speed reaches 1,000 rpm.
5
— — ECM Fail-safe system activating condition when ECM is malfunctioning i
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 ST
the instrument panel lights to warn the driver.
Engine control, with fall-safe system, operates when ECM is malfunc- _
tioning RS
When the fail-safe system is operating, fuel injection, ignition timing, fuel
pump operation, |IACV-AAC valve operation and cooling fan operation are
controlled under certain limitations. BT
Operation [
Engine speed Engine speed will not rise more than 3,000 rpm.
Fuel injection Simultanecus multiport fuel injection system
Ignition timing Ignition timing is fixed at the preset valve. EL
Fuel pump relay is “ON" when engine is running and “OFF”
Fuel pump PP TEIRE e engine py ¢ B
Py
IACV-AAC valve Full open
Cooling fans Cooling fan relay “ON" (High speed cendition} when engine

is running, and “OFF” when engine stalls.
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (For New CT/CS)

SYMPTOM
T
CZ> o
= T
F g o
y = é & = o
& 8 w 2 Olz]@
X % i slE|CIE
w = z2|0 w | W = %
ARHEE IR
SYSTEM < z|%|a eidlald|r
— Basic engine control system 2 S |3 8 w Q OlF|8 2|5 Relference page
u ZIE|P|=21|E Elo|la|2
o clw|l=|Dl5|z|2Z ,Ll_.( 4|62
=l [2]18|5(2]5(|8|E(k|2|S|2] |¢
Clo|2|= ZIZ|EIR|Z|R|3I|5 bd
S1Z|2|6|E|0|T|2 | LIO|IS|n|lE
HIE|Z2|0|8 12| |E|c|Piu|lw|a|4d|E
Hlojz|jmw|lala [ I Q| <
o] Eildliw i |=|5 SQldlstlz=|d;T
ciYizic ||| |z |88 |E|lole
aijZ | 8|2 WlE| &
a B x| T Sl |w|w
212512183213 |8(8|2 kI
T|aiz|ai3|I|c|8|n| ||l ald|d
New CT/CS AA|ABIAC|[AD]AELAF JAGIAH | Ad [AK [ AL [AM | HAL 1P | 1X |
Fuel Fuel pump circuit oo (0 || @ e e O & EC-248
Fuel pressure regulator system e8| ® OO0 |0 ® EC-25
Injector circuit e|leo (0 || o0 ] EC-243
Evaporative emission system o111 |lololciIC|lO O EC-22
Air Positive crankcase ventilation system Glolojolololc|Io|lO OlO EC-24
IACV-Alr regulator Clole|OlOIC|® | ® | O O EC-256
Incorrect idle speed adjustment OO ClIO|1O10 O EC-27
IACV-AAC valve circuit e e & || e| 0@ L @) EC-154
IACV-FICD solenoid valve circuit OIO|OIOlClO1C|10]|0O O EC-257
Ignition Incerract ignition timing adjustment Ol | e | e | @ L BN J ® EC-27
Ignition circuit LEN BN BN NN J e ® EC-210
EGR EGR valve & EVAP canister purge controt ® y
solenoid valve circuit O Q10 O EC-219
EGR system Ole|*iO|C|O|®]®|O O EC-176
Main power supply and ground circuit OlOIO1TO 10O OO OO O EC-93
Cooling Cooling fan circuit Ol0loIo|o|lo|lolo|lO1® |0 Ol e EC-231
Air conditioner circuit OlOIoro|I0lo|lorIo|lO O O HA section

® : High Possibility ltem
(O Low Possibility ltem
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (For New CT/CS)
(Cont’d)

SYMPTOM
T &
g S
= o T
. [ [adl w A
S| |9 |4 28|28 M
= & | TIE|S |
W D=0 Cla s %
AN HEHEEE
SYSTEM = T|k|ce QlzlgiZ | Bt
— Basic engine control system E O % 9] w g o= S o LIQJ Reference page W
u z B9 |E Flel|o |3z
@x Slw|zla|Ziz|&g|~E|2]a!2
£ TalL[Z2/51ci5 &kla = g
cl_ 12| |¥|2|T|E(R i >(5(2 ped -
Zl2i2|5|2|0|ml=( LIO|&la|a® LE
BlEgizlol@ta|lYlc|c | P w|luw |3
Boolg|siola|lg|g|E|2l2]|S8 |k
Q - X (TR | = = = =
zlu 2lZ 88|zl 2]|2/Y|2|8E18|3
12| ||« | 8|5z |W|w T | o
T12|g £/2|8|3|5]3|¢|g|2|E ¢l
I|ld|lz|o|S|T|2|2i{a|0|l|X|a. BB
New CT/CS3 AA|AB|AC | AD | AE ) AF |AG|AH [ AJ [ AK| AL AM | HA | 1P } 1X
ECCS Camshaft position sensor circuit OlOoO|C|O|10O O10 O EC-171 EE
Mass air flow sensor circuit e|e o 0|0 * |0 [ ] EC-96
Frent oxygen sensor* circuit *| o e e |® . EC-122
Engine coolant temperature sensorcircuit | @ | @ | @ | O 1 ® [ O | ® | @ [ L EC-108, 117 oL
Throttle pesition sensor cirouit o e e o (oo |e ® EC-112 o
::zﬁzreci throttle position sensor adjust- * !0 O olo o EC-27
Vehicle speed sensor circuit OlO O O EC-180 nr
Knock senser circuit ® | O O EC-164
ECM olciololo|o SO |O|0 EC-201, 75
Start signal circuit O EC-246 &7
Park/Neutral positicn switch circuit O O OO O EC-203
Power steering oil pressure switch circuit O SRNG EC-253
@ High Possibility Item (continued on next page] F&
O Low Possihility tem pay
*1: Front heated oxygen senseor {California models)
Front oxygen sensor (Non-California models) =
BR
&r
HA
EL
DX
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (For New CT/CS)
(Cont’d)

SYSTEM

— Basic engine control system

SYMPTOM

Reference page

HIGH IDLE/LOW IDLE
ROUGH IDLE/HUNTING
IDLING VIBRATION

OVERCOOLS

New CT/CS

& | HESITATION/SURGING/FLAT SPOT

& | SPARK KNOCK/DETONATION

% | LACK OF POWER/POOR ACGELERATION
& [ SLOW/NG RETURN TO IDLE

% | OVERHEATS/WATER TEMPERATURE HIGH
& | EXCESSIVE FUEL CONSUMPTION

Z | EXCESSIVE OIL GCONSUMPTION

< | BATTERY DEAD (UNDER CHARGE)

| OVERCHARGING

h
T
>
[0
h
T
T

Fuel

Fuel tank

Fuel piping

O
O

Vaper lock

Valve deposit

O

Poor fuel (Heavy weight gasoline, Low
octane)

OO 1O e ; HARD/NQ. START/RESTART (EXCP. HA}

Air

Air duct

Air cleaner

Air leakage from air duct
(Mass air flow sensor — throttle body)

Throttle body, Threttle wire

FE section

Air leakage from intake manifold/
Collector/Gasket

Cranking

Battery

Alternator circuit

OO C |e C |80 O |O0O0] e F|ENGINE STALL

QIO C |8 O |eO| O O
O

QIO O |8 © OGO 0 O

OI0| e |8 O |eC O IO O

SIC| o (& O |[&C| O O 1O
O

OO O (e O o0 O O O

Qo
OO

EL section

Starter circuit

Flywheel

Clutch interlock switch

CL section

Inhibitor switch

AT section

Theft warning circuit

EL section

Engine

Cylinder head

Cylinder head gasket

Cytinder block

Piston

Piston ring

Q000

Connecting rod

Bearing

Crankshait

Valve
mechanism

Timing chain

Camshaft

o] o) eleeliele]e]e]e

Intake valve

N
4

Exhaust valve

Exhaust

Exhaust manifold/Tube/Muffler/Gasket

Three way catalyst

ool ellelelele] allelelelelle

Lubrication

Qil pan/Oil strainer/Qil pump/Qil filter/Oil
galiery

Qil level (Low)/Fiithy oil

Cocling

Radiator/Hose/Radiator filler cap

Thermostat

Water pump

Water gallery

Coofing fan

Coolant level (low)/Contaminaled coolant

CIOOCICIO0] O OO0 e 8OOSO C|OIO|I0|C e e 8OO C |O| O

sllaie]ie] eleleI N N elie] o] elelellele]e] oliel eIl He
slislieliel slele] Nl el o] sleleliele] el ele]le] el

slielie]ielelole]Ne
CORXOICIO0] O OO0 IO0IC|O|OOI0ID

ol el ieliel ellele] Nel elie]e]sliele] ele] el el el el
COPROIC|IO0] O [CIORICIOICIOOIC|IO|IOOICIO
COPRIOIKIOD] O |OOI0|C

slelelielele

@ : High Pcssibility Itam
(O Low Possibility ltem
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (For Oid CT/CS)

SYMPTOM
=z @l
)
5 .
i
W w 8|z @ o
g|mig =|E|& T A
|| = Ol ©= T
—_ S|Q| T Z |2 &)
=5 QT |I5iE Digl2 o
SYSTEM il = 515|Z|2 @ z|3 b =0
— Basic engine ¢conirol system 8, E o g g g 5 8 % % Reference page 2l
e & =R = ol Z|lg|© ol =
c|@ 23| ¥ 19« ol=|2 z |2
€ | Ol |Z2F O O | O <
EiRwix|Z (D= w2 w4 E|U LG
wle, J|=|Z|lg|#|QIw|Z|2|Y(Ww|ElIZd|lz|D Ly
Clw|Q < Tlz|lzlz|=|Q|=
c|o E |k 2 E . olo|lw QX >
gl |z |8l |Cihlv|“ i c|lE|alalz|O|C!lF
HHEIHREHEEHEEEEEEE
|l Q|2 |W 2 o] E << CElz|x|%|212]12 %
TIIT|o|jW|T | d|Z|®|d|<|wWw|{l|lw|0|CjC|im
Cld CT/CS 1A |1BHC [1F [1HIHR [1S[1M | 1J [ 1L [1K 1T [1V [IN[1P|1X ]| tY
Fuei Fuel pump circuit LB NN NE NE NN J Olo e O | EC-248
Fuel pressure regulator system SO0 (e e |00 |CICIO » EC-25 FE
Injector circuit [ AN BN NN BN BN J O1010 ® EC-243
Evaporative emission system Ol1O1COO01010[01010 O EC-22
Air Positive crankcase ventilation system CIOIO1I010101C|Olo10O OO0 EC-24 @L
IACV-Air regulator olioln Aol Aol Ielkel e O EC-256
Incorrect idle spead adjustment [olielielRe; @) O EC-27
IACV-AAC valve circuit LEFOIR AR AR Aol L Aol leolke L) O 1EC-194 MT
IACV-FICD solencid valve circuit OIO1O|101ClO]o10]0O O EC-257
Igniticn Incorrect ignition timing adjustment Olo|le(0le| . LANORN®) L] EC-27
Ignition circuit o % % s * O o EC-210 BT
EGR EGR valve & EVAP canister purge control . y o
solenoid valve circuit Q O Qo0 © EC-218
EGR system Olole|le|e[O0|OID O EC-176 .
=
Main power supply and ground circuit OlO1C1C|IO|l0O OO @) O | EC-93 i
Cooling ECoeIing fan circuit OlIO|IOlC|IClO1OT0 O LR O | EC-231
Alr conditioner circuit O|IC|IOICICIOICIO O ) | HA section
® : High Possibility Item {continued oh next page)
O: Low Possibility Item
ST
RS
27
FA&
EL
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (For Old CT/CS)
(Cont’d)

SYMPTOM
b
%]
g _
= iJ
JEE o3 g
glale T|E 8 <
=~ o2 Z|Z2 | &
~|5 @1 L6 @ d1=21=
SYSTEM SRS NEIHE %%8 T
— ECCS system S|~ il g|ag wig a
3% 8 = % 8 =hF a0 g % Reference page
< =l |=|& | O =
[ =3
x|t S|3g|o v g = g o
Sla|ul2(E(E|2(2 L 0 o |5
Z|(=|1D|= a w = | @D ]
mic|J| & T|E w Slwlw 2 2 |a
Q|lw|C Z ClEg|2|> =<
olol= Elw|2|%|E|C FloiwiQ|T|Z
ZlZ|lz|Wiz|Oo|(DlelE|lct¥ || iziOalf
Glai0|Z|E|(x|Fl|lE|x|H[E|n|u|jc|E|ETH
HHEEEIRHEHEEEEIEEEE
I|T|E|EGiz |3 z|¢i0|<|a|L|W|E|d|6|a
Old CT/CS TANB(1C[1F[THIIR IS IMIAJ [ IL 1K [ 1T | #V [IN [1P | 1X|1Y
ECCS Camshalft position sensor circuit Oro01cIoOIolC OO0 O EC-171
Mass air flow sensor circuit ® & o o0 0 LAIe}e) o EC-96
Front oxygen sensor*1 circuit | 2N BE NE OlC|O [ ] EC-122
Engine coolant temperature sensorcircuit | ® | ® | ® (@ & & | OO0 O ] EC-108, 117
Throttle position sensor circuit L AN NN BN BR ® EC-112
Incorrect throttle position sensor adjust- olelolo O O EC-27
ment
Vehicle speed sensor circuit OO0 O EC-190
Knock sensor circuit ® O @] O EC-164
ECM 010 iollelielieljeliolio][o]]e) @) EC-201, 75
Start signal gircuit OlO EC-246
Park/Neutral positich switch circuit Ol O EC-203
Power steering cil pressure switch circuit o]l EC-253
® : Hi i
High Possibility ltem (continued on naxt page)

(O Low Possibility Item
*1: Front heated oxygen sensor (California models)
Front oxygen sensor (Nen-Galifernia models)
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (For Old CT/CS)
(Cont’d)

SYMPTOM

SYSTEM

— Engine mechanical & other Reference page B

NO RETURN TQ IDLE/HIGH IDLE

ENGINE STALL
OVERCQOOLS

3| LACK OF POWER/POOR ACCELERATION
AFTER FIRE

| ROUGH IDLE

T | HESITATION/FLAT SPOT/SURGE

Z | SPARK KNOCK (PINGING)

| BACK FIRE

= | ENGINE RUN ON {DIESELING)

2| EXCESSIVE FUEL CONSUMPTION
=| EXCESSIVE OIL CONSUMPTION

Z| OVERHEATS

| OVERCHARGING

| BATTERY DEAD (UNDER CHARGE)

—
T
—
w
y
y
=
o

Old CT/CS

Fuel Fuel tank

Fuel piping

Vapor lock

Valve deposit

Poor fuel (Heavy weight gasoline, Low
octane)

Air Air duct

Air cleaner

Alr leakage from air duct

{Mass air flow sensor — throttle body)
Throttle body, Throttle wire

Air leakage from intake manifold/
Collector/Gasket

Cranking Battery

Alternator circuit

Starter circuit

Flywheel

Clutch interlock switch

Inhibitor switch

Theft warning circuit

Engine Cylinder head

Cylinder head gasket

Cylinder block

Piston

Piston ring

Connecting rod

Bearing

Crankshaft

Valve Tirming chain

mechanism | Camshaft

Intake valve

Exhaust valve

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

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

Cil level (Low)/Filthy oil

Cooling Radiator/Hose/Radiator filler cap
Thermostat

Water pump

Water gallery

Cooling fan

Coolant level (low)}Contaminated coolant

® : High Possibility ltem
O Low Possibility Item

O
O

FE

O 10| |Of e % | HARD/NO START (COLD}
O O[O0 @ | HARD/NG RE-START (HOT)

(G} O] BN
O

()

O
O] o (e O |0l O IO (O
Qo[ C (e C |80] O CIO0]e

OO (e O |80 O IO 1O

FE saction

. AT

ool o Jel o olol o o} To
clol o Je| o [eo] o o] o

0] @)

EL section

0] @)

CL secticn
AT seclion m
EL section

Oloeio

ol 0] 1O
OIoI0

COOIC|ICIO

OCOPRIOICO] O [OROC| e eOC|O0|IOCIOCIO0N o e 8OO O O] O
elielle] 0] o] o] o] J ol 6] 6)ie] ele: ol el o] ¢l el ¢l el e] elelele]elf Jele]Ne]

OO0P|CICC] O [OPRIDICICICIIDRIOCIC
slelelelelel el I elelelelelelelelelelelell |le
slelelelolele RNl |0l ele]elie]elelelele]ele
olelelele]elelnenolel el el el elelelelelell lo]e
8] 6] ol 0] ol ol o] NoN o] 6] o] ¢] el ele] ole]e] olele]e)
olle] o] o] 6] ol eI NG 6] el o] ol ele]e]elele]ele)e
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

® Specification data are reference values.
® Specification data are output/input values which are detected or supplied by the ECM at the connector.
* Specification data may not be directly related to their components signals/values/operations.

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

5ensors.

® [f the realtime diagnosis results are NG and the on-board diagnostic system results are OK when diagnosing the mass air
flow sensor, first check to see if the fuel pump control circuit is normak.

MONITOR ITEM CONDITION SPECIFICATION
CMPS-RPM (REF) : ;icnhg:;;e;a?\zn;;?pare tachometer indication with the CONSULT value. QLFE_?FSL;TSSEW"G speed as the CON
o Soanes At vamin v
MAS AIR/FL SE ® Shift lever "N
® No-load 2,000 rpm 15-.21V
COOLAN TEMP/S ® Engine: After warming up Morg than 70°C (158°F)

FR ©2 SENSOR

FR 02 MNTR

® Engine: After warming up

Maintaining engine speed at 2,000 rpm

G- 0.3V « Approx. 0.6 - 1.0V

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

AR 02 SENSOR

RR 02 MNTR

® Engine: After warming up

Maintaining engine speed at 2,000 rpm

California models
0 < Approx. 1.0V
Non-California models
0 < Approx. 2.2V

LEAN & RICH

VHCL SPEED SE

® Tumn 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) 1 -14V
® [aniti itch: Throttle valve fully clesed 03-07V
THRTL POS SEN Igén:tlgn svtwtch. ;DN
(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 OFF -» ON
. i ——— o
CLSD THL/P SW Ignltlpn switch: ON
(Engine stopped) Throtile valve:
. OFF
Slightly open
ok At de th Air conditioner switch “OFF” OFF
ngine: After warming up, idle the
AR COND SIG engine Air corditioner switch “ON” ON
(Compressor operates.)
Shift lever “P” or “N” O
P/N POSI SW ® jgnition switch: ON
Except above OFF

232



TROUBLE DIAGNOSIS — General Description
CONSULT Reference Value in Data Monitor
Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION &l
) . ) Steering wheel in neutral position OFF
PW/ST SIGNAL . S:g;:g: After warming up, idle the tforward direction) _
Fhe steering wheel is turned ON
IGNITION SW ® [gnition switch ON — OFF ON — OFF
® Air conditioner high pressure side: Increasing to 1,422 - 1,618 kPa (14.5 - 16.5 ON B
® Air conditioner high pressure side: Except above OFF
i)
Rear window defogger is operating. ON LG
LOAD SIGNAL ® [gnition switch: ON
Rear window defogger is not operating, | OFF
® Engine: After warming up Idle 2.4 - 3.2 msec.
INJ PULSE ® Air conditioner switch “OFF”
® Shitt lever "N
® No-load 2,000 ripm 1.9 - 3.2 msec.
Idle 1.0 - 1.6 msec FE
B/FUEL SCHDL ditto
2,000 rpm 0.7 - 1.3 msec
Idte 20° BTDG GL
IGN TIMING ditto
2,000 rpm More than 25° BTDC
Icle 20 - 40% in
IACV-AACH ditto MT
2.000 rpm -
A/F ALPHA ® Engine: After warming up Maintaining engine speed at 2,000 rpm |55 - 154%
A
AIR COND RLY ® Air conditioner switch OFF — ON OFF — ON AT
® |gnition switch is turned to ON (Operates for 5 seconds)
® Engine running and cranking ON E&
FUEL PUMP RLY ® When engine is stopped (stops in 1.0 seconds) o
Except as shown above OFF
Engine coolant temperature is 94°C OFF %ﬁi\)
{201°F) or less
® After warming up engine, idle the - .
. ' Engine ¢ooiant temperature is between
COOLING FAN engine. R 95°C (203°F) and 104°C (219°F) Low BE
@ Ajr conditioner switch “OFF u
Engl?e coolant temperature is 105°C HIGH
(221°F) or more
® Fngine: After warming up Idle ON ST
® Air conditioner switch “OFF"
EGRC SOLV ® Shift lever “N”
® No-load 2,000 pm ON — OFF — ON 98
® Engine: After warming up Idle 10.0 - 25.0%
CALLD VALUE L] Alr_condmo‘[]e: switch “OFF’
® Shift lever “N o BT
® No-load 2,500 rpm 11.0 - 25.5% B
i itoh- Throttle valve fully closed 0.0%
ABSOL TH-P/S ® I?Emtpn switch: ON v )
(Engine stopped) Throttle valve fully opened Approx. 89% 73,
® Engine: After warming up Idle 1.5 - 4.5 gm/s
® Ajr conditioner switch “OFF” T
MASS AIRFLOW | g et P EL
® No-load 2,500 rpm 55-13.0gm/s
(B3
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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 THL/P SW -00*09  ABSOL THeP/S -00"08 THRTL POS SEN -00"09
10:22 +02°69  10:22 % +02"69 10:22 x0.1V +02"63
OJI:F QN , 0 215 510 7.5 10_0_ 0 1.3 2.6 3.8 51.
R ke o S Mo
Release - .
'-1 )
i i
Full ! i
Depress i i
| ]
f ! SEFOs8P

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 racing quickly up to 4,800 rpm under no load after warming

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

O]
oo
o
(?D

oo

-

CE:L "'\,.. « “CMPSsRPM(REF)" should increase gradually

= ‘\f = N
8 4 o, while depressing the accelerator pedal and

-

EQ e should decrease gradually after releasing
= s"".,” the pedal without any intermittent drop orrise.
o ©- e,
E _____ S AP P T R e
28
88° =2
8B
33

* oo

]

am s .

g« q 4 . * “MAS AIR/FL SE” should increase when
u : S depressing the accelerator pedal and should
E o ol T " decrease at the moment "THRTL POS SEN"is
& closed (accelerator pedal is released).
< Tyl
DN
< e
=8° 'y

SEF059P
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TROUBLE DIAGNOSIS — General Description

—00"06

THRTL POS SEN

09:25

-00"08

-00"06 RA 02 SENSOR

RR O2 SENSOR
09:25

0

—00"06

FR 02 SENSOR

+04'67

x0.1V

+04"67
192 256

x0.01V

09:25

+04"67

x0.01V
128
1

X0.01Y +04"67

09:25

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

+ “THRTL POS SEN" should increase whife
depressing the accelerator pedal and should
decrease while releasing it.

28

1

64
1

{For California models)

* "RR 02 SENSOR" may increase immediately after
depressing the accelerator pedal and may
decrease after releaging the pedal.

256
]

192
1

64

{For Non-Cafifornia models)

=« “AR 02 SENSOR” may increase immediately after
depressing the accelerator pedal and may
decrease after releasing the pedal.

256
J

192
I

128
1

B4

+ “FR 02 SENSOR" may increase immediately after
a———— - depressing the accelerator pedal and may
decrease after releasing the pedal.

SEF442R

EC-85
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)
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TROUBLE DIAGNOSIS — General Description

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

SE
o =
o O
T F
f -

b

0 e -

= + "INJ PULSE” should increase when depressing

the accelerator pedal and should decrease

w when the pedal is released.
9 o
= 4
4 v
Z o
-e° X SEF443R
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TROUBLE DIAGNOSIS — General Description

Front passenger ECM Terminals and Reference Value
center console
CM harness connector PREPARATION @H
1. ECM is located behind the center console. For this
inspection, remove the front passenger center console
panel. (i
Front passenger side
AECE31
LG
2. Remove ECM harness protector.
FE
/ ECM harness @L
protgctor
AECS532
3. Perform all voltage measurements with the connectors con- T
nected. Extend tester probe as shown to perform tests eas-
ily. AT
8T
o T
Thin wire Tester probe .
BT
serae7) ECM HARNESS CONNECTOR TERMINAL LAYOUT "
L
101102103| [104/105{108] 38ag] kol41] [53s4[s5 EL
Ho7fiogliog] fi1of111f112 O 24125i28/27128| 14743 ;4]54' 51 5l85l9610
, | | [29[30]31/32133 7|48162/63/64{65: -
113[114{115| [116]117}118 R4B5RAT 49|50 5157 [o6676a6d] [T

HS. SEF084F
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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)
NOQ.
lEngine is running.J
|_ 0.3 - 0.6V*
Idle speed
1 w Ignition signal
|Engine is running.J
Approximately 0.9V*
Engine speed is 2,000 rpm
lEngine is runm’ng.|
2 YA lgnition check Approximately 12V~
Idie speed
[Engine is running.]
3 L/B Tachometer Approximately 7V*
idle speed
[Engine is running.|
|Ignition switch “OFF"| 0.1V
[— For a few seconds after turning igniticn switch
4 WG ECCS relay (Self-shutoff) “QFF",
[fgnition switch “OFF”]
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14v)
switch “OFF”
G/OR |Ignition switch “ON”|
7 (AT A/T check signal 1.0 - 8.0V
models) [Engine is running.|
{Ignition switch “ON”|
L For 5 seconds after turning ignition switch 0.07 - 010V
EIONII
8 B/Y Fuel pump relay |Engine s running.|
|Ignition switch “ON"| BATTERY VOLTAGE
5 seconds after turning ignition switch “ON” (11 - 14V)
9 LG/R Air conditioner triple-pres- Approximately 5V
slire switch [Igniticn switch “ON™.]
[Engine is running.|
10 B ECCS ground Engine ground
Idle speed
|Engine is running. BATTERY VOLTAGE
Cooling fan is not operating. {11 - 14V)
13 LG Cooling fan relay (High} \E — - |
ngine is running.
0.07 - 0.20V

Cooling fan (High) is operating.

* Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.}

238
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL ITEM CONDITION
NO. COLCR (DC voltage) al
|Engine is running. | BATTERY VOLTAGE
Cooling fan is not operating. {11 - 14vV) A,
14 LG/R Cooling fan relay (Low)
|Engine is runm‘ng.|
0.07 - 0.20V
Cooling fan (Low}) is operating. EM
{Engine is running.]
0.08 - 0.2V
Both A/C switch and blower switch are “ON”. LG
15 Y/L Air conditioner relay — :
[Engine is running | BATTERY VOLTAGE
A/C switch is “OFF”, (11 -14Y) ﬂ
|Igniti0n switch “ON”| Approximately 50mv
18 OR Malfunction indicator lamp [Engine is running.| BATTERY VOLTAGE FE
Idle speed {11 - 14v)
]Engine is running.\ L
19 B ECCS ground Engine ground
ldle speed
Torion swleh O : BT
gnition switch “ON Approximately 0V
20 | G/B | Startsignal — BATTERY VOLTAGE
[Ignition switch “START”| (11 - 14V) A7
|Engine is running.l
Both alr conditioner switch and blower switch | APProximately OV EA
21 | LGB | Air conditioner switch are “ON”. (Compressor operates)
[Engine is running.| BATTERY VOLTAGE Rﬁl
Air conditioner switch is "OFF”. (11 -14v)
[Ignition switch “ON”I BB
Neutral position switch — Gear position is “Neutral position” (M/T mod- | Approximately OV
(M/T models) els) e )
22 G/OR Inhibitor switch (A/T mod- — Gear position is “N” or “P” (A/T models) 8T
els) [Tgnition switch “ON"”
Approximately 5V g
Except the above gear positicn RS
Ignition switch “ON”}
0.3-0.7V y
Accelerator pedal released BT
23 w Throttle position sensor
‘Ignition switch “ON"i
Approximately 4V MA
Accelerator pedal fully depressed L
Ilgnition switch “ON”|
24 | BRR | AT signal No. 1 [Engine is running. | 6 - 8V EL
ldle spead
|Engine is running.| IO
ov
; ; . Steering wheel is being turned.
25 G Power steering oii pres

sure switch

|Engine is running.|

Steering wheel is not being turned.

Approximately 8V

EC-89
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’'d)

TER-

WIRE DATA
T
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
Engine is running. A imately 1.8 - 2.4v*
26 Y/G | Vehicle speed sensor ‘ :groxll mately 1.
Slowly rotating front whesls (AC voltage)
Intake air temperature 0-50v
28 L sensor [Engine Is running.| QOutput voitage varies with
(California models) intake air temperature.
]Ignition switch “ON”
29 | LR AT signal No. 2 [Engine is running. | 6 - 8Y
ldle speed
30 BRW | A/T signal No. 3 |Ignition switch “ON” ov
‘Ignition switch “ON“| Approximately 0.4V
i Accelerator pedal released
13 WIR T_hrotﬂe position sensor
signal [ignition switch “ON"}
Approximately 3V
Accelerator pedal fully depressed
Ifgnition switch “OFF”| ov
38 B/R Ignition switch _ __ BATTERY VOLTAGE
|Ign|t|0n switch “ON | (11 - 14V)
[Engine is running.| _
39 B ECCS ground Engine ground
Idle speed
40 L Camshatt position sensor Engne s runmn Approximately 2.7V*
44 L (Reference signal) \ g g.| {(AC voltage)
- . Engine ground
s s £CCS ground [Engine is running. | (Probe this terminal with
’_ Idle speed & tester probe when
measuting.)
a1 Y Camshaft position sensor Eraing T Fun Approximately 2.7V*
45 |'Y {Position signal) l 9 g.| {(AC voltage)
Front heated oxygen sen-
sor |Engine b rurming.] 0 - Approximately 1.0V
48 w (California models) L After warming up sufficiently and engine speed | (periodically change)
Front oxygen sensor is 2,000 rpm.
(Non-California models)
|Engine is running. | (Warm-up condition)
1.0-1.7v
|— Idle speed
47 CR Mass air flow sensor
|Engine is running.| (Warm-up condition})
1.5-21V
Engine speed is 2,000 rpm.
i Engine is running.{ (Warm-up condition}
18 W Mass air flow sensor ’ l 0.005 - 0.02Y

greund

L Idle speed

* Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)

** For Non-California models
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL ITEM CONDITION
COLOR DC voltage
No, | COLO { ge) al
49 R/Y Throttle position sensor [lgnition switch “ON" Approximately 5V
power supply R
HHEY
JEngine is running.| (Warm-up condition)
50 B Sensors’ ground |_ 0.001 - 0.02V
Idle speed —n
: B
0-4.84v
. i ies with
54 L/OR Engine coolant tempera |Engine S running.| Output voltage varies wi
ture sensor engine coolant tempera- o
fure.
: [Engine is running. | o )I‘ileppr?mmatei?( 1.0V
Rear heated oxygen sen- I (California models)
52 w sor - After warming up sufficiently and engine speed . N
is 2 000 Tom 0 - Approximately 2.2V
' pm- {Non-California models) EE
- W Crankshaft position sensor | [ERGING is running.| (A/T. N range, M/T: Neutral) More than 0.2v*
(OBD} Idle speed (Air conditioner switch “OFF”.) (AC range) oL
‘Engine is running.|
54 W Knock sensor 2.0- 3.0V
Idle speed [T
Ilgnition switch “ON"
Approximately OV ‘
Rear defogger is “OFF”. Al
55 L/R Rear defogger refay — :
Ilgnmon switch “ON" BATTERY VOLTAGE
Rear defogger is “ON”. (11 -14V) F&
56 CR — — BATTERY VOLTAGE
a1 OR Power supply for ECM ||gnit|0n switch “ON | (11 - 14v) -
; Engine is running.
58 OR g;t_? link connector for r ‘ Approximately 9V
Idie speed B2
Engine is running. [ (Warm-up condition)
Less than 4.5V
ldle speed aT
62 R/L EGR tamperature sensor ~
|Engine is runn_ing.] {(Warm-up condition)
r_ 0-30v
EGR system is operating. EIS,
Intake air temperature 0-5.0V
63 L sensor |Engine is running.l Qutput voltage varies with -
(Non-California models) intake air temperature. BT
64 Y/B rm@ Approximately 0.1V
Data link connector for . I
65 | YR CONSULT L 1o speed (CONSULT is connected and Approximately 4 - 9V H
68 Y turned on) Approximately 3.5V*
BATTERY VOLTAGE EL
70 W Power supply (Back-up}) ngnition switch "OFF“| G
: (11 - 14v)
* Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.) i
**: During the on-board diagnasis for the open circuit, approx. 1.5 - 5V will appear. This is not a malfunction. (Refer to page
EC-133)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

MINAL WIRE ITEM CONDITHON DATA
COLOR
NO.
BATTERY VOLTAGE
“gnition switch “ON".| (11 - 14v) OLTAG
101 SB IAGV-AAC valve (Open) |Engine is running.‘ (Warm-up condition)
0-4v
Engine speed is 2,000 rpm
102 BR Injector No. 1
104 | BR/Y injector No. 3 o X BATTERY VOLTAGE
Engine is running
107 | BR/AW | Injector No. 2 (11 - 14v)
109 BR Injector No. 4
JEngine is running.’ (Warm-up Condition) BATTERY VOLTAGE
EGR valve & EVAP canis- Engine speed is 2,000 rpm. (11 - 14V)
103 LG ter purge control solenoid
valve [Engine is running.| (Warm-up condition)
Approximately 0V
Idle speed
[Engine is running. |
106 B ECCS ground L Engine ground
Idle speed
Rear heated oxygen sen- Flgnition switch “ON”[ .
108 Y sor heater — - 0 - Approximately 0.3V
(Non-California models} JEnglne IS runnlng.’
|Engine is running.]
I__ Approximately OV
Rear heated oxygen sen- Engine speed is below 3,600 rpm.
110 Y sor heater — :
(California models) [Engine is running.| BATTERY VOLTAGE
L Engine speed is above 3,600 rpm. (11-14v)
Rear heated oxygen sen- ]Engine is running.[
111 B sor heater ground L 0.02 -0.1V
(Non-California models) ldle speed
!Engine is running.|
112 B ECCS ground Engine ground
Idle speed
Engine Is running.
13 W Current return { ] BATTERY VOLTAGE
Idle speed (11 - 14V)
[Engine is running.|
l_ Approximately OV
Front heated oxygen sen- Engine speed is below 3,600 rpm.
115 Y sor heater — :
(California modeis) [Engme 15 runmng.] BATTERY VOLTAGE
Engine speed is above 3,600 rpm. (11 -14v)
(Engine is running.]
118 B ECCS ground Engine ground

L Idle speed

* Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

el
EC-MAIN-O1
(14
BATTERY BATTERY
I l mmm - Detectable line for DTG ~
30A o5 |Referto EL-POWER". muamna | Non-detectable line for DTC =
(e] ]
i ) o
W Ly
il
T
IGNITION T o .
OFF 5T |SWITCH
ACC\.'%}N

gl
?—E
‘ g8

woow
e smilie)
1 5
DT eceq -
B/R RELAY A
I
5
BIR p 3 i
IL—|--|_J |_|_| MT
| Foa W/G  OR
B/R y |
! o ® @ -on—p T EE S ar
@ —=or EC-IGN/SG :
1 I F.',E«..
B/R wWow W/G OR OR e
[Eal o1l (e [Cal IEe] el
IGNSW BATT CRIN SSOFF VB VB FEC(:Z%S 2
CONTROL e
MOBULE)
GND-GC  GND-C  O2H- GND-l GND-}  GND-E GND-E GND-E B
[=H [y}
[HEEN [ EEA | SEE T N T [ 2 [
| | | § | | | § | | 1
B B B B B B B B
| I | 1 1 I o
I—. ® ® ? 8T
a
|
il S
B B
1 1
@=-- B=@ et
4 L E
F17 F17
Refer to last page (Foldout page). 2
_ @ . @
o] B
2 EL
5 W
[

101]102|103{ {104]105|106

107]108]108] j110[111[112

113|114[115] j116[117]118

AECS50
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

— @ CONNECT
[C__EcH_|of conNECToR] E &
38
SEFO65P
B]
CONNECT
o Tooweeron) L €
70-113
V]
©_ 9
(%)
SEF066P
EUNNECT
lr ECH IO’_ONNEETDR” E
55 61
» 1
SEFOG7P
. DISCONNECT . DISCONNECT
TS CONNECTJ! B ?1]
56 + 61 B
Gy
SEF205P

244

Start engine.
Is engine running?

No | cHECK POWER SUP-

Y

Yos

h 4

PLY-L.

1. Turn ignition switch
“ON".

2. Check voltage between
ECM terminal and
ground with CONSULT
or tester.

Voltage: Battery volt-
age

If NG, check the following.

® Harness connectors
@D,

L] esnectors

® Harness continuity
between ECM and ignition
switch

if NG, repair harness or con-

nectors.
lOK

Go to “CHECK GROUND
CIRCUIT” on next page.

CHECK POWER SUPPLY-IL
1. Stop engine.
2. Check voltage hetween ECM terminals
. (113) and ground with CONSULT or
tester.
Voltage: Battery voltage

NG Check the following.

OK

A 4

® Harness connectors

L4 esnectors

® 25A fusible link

® Harness for open or short
between ECM and battery

If NG, repair harness or con-

nectors.

CHECK POWER SUPPLY-IL

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

2. Check voltage between ECM terminals
©6), 61} and ground with CONSULT or
tester.

Voltage:
Ignition switch “ON” and for a few
seconds after turning ignition switch
“OFF” _

Battery voltage
A few seconds after turning ignition
switch “OFF”

Approximately 0V

OK { o to “CHECK GROUND

¥

NG

Case-2

CIRCUIT” on next page.

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

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

Go to "CHECK ECCS

Case-1

EC-94

RELAY" an next page.




TROUBLE DIAGNOSIS FOR POWER SUPPLY

Front passanger
center console

Front passenger side

AECE31

\ @ €
AEC491
DISGCHNEST - DISCONNECT
1
AE A€
I[_Eom_[o]CoNNECTOR]| B
4 L2 1]
L5 ]
G
AEC492
/™
—C O—W
—
5
=]
3
SEF023M
.
o)
|__scM__[o|]cONNEGTOR]]

Main Power Supply and Ground Circuit

(Cont’d)
®

o l

CHECK HARNESS CONTINUITY

BETWEEN ECCS RELAY AND ECM

1. Disconnect ECM hamess connector.

2. Disconnect ECCS relay.

3. Check hamess continuity between ECM
terminals 68), and terminal @

- Continuity should exist.
If OK, check harness for shott.

NG

OK

Y

Repair harness or connec-
tors.

CHECK VOLTAGE BETWEEN ECCS
RELAY AND GROUND.
Check voltage between terminals @ @
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

Y

OK

v

Check the following.

® Harness for open or
short between ECCS
relay and battery

If NG, repair harness or

connectors.

CHECK QUTPUT SIGNAL CIRCUIT.
Check harness continuity between ECM
terminal @ and terminal @
Continuity should exist.

If OK, check hamess for short.

NG

Y

OK

¥

Repair harmess or connec-
tors.

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

NG

Y

OK

Y

Replace ECCS relay.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM
terminals , , , , ,

. (118) and engine ground.

Continuity should exist.
It OK, check hamess for short.

NG

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

[Q]

(&)

AEC496

lOK

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

connector.

INSPECTION END

EC-95

Repair harness or connec-
tors.

@l

M,

EM

L

BT

AT

FA

RA

ST

RS

EL

[
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TROUBLE DIAGNOSIS FOR DTC P0100

Tempsrature
compensation
resistor

\ Hot film

resistor

SEF593K

Temperature

compensation resistor \

Air flow o> Bk 3

=@

R = Hot
H

3> film

5:_17\/“ Ra 2

Re Va

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 fiow. It consists of a hot film resistor that is supplied with
electric current from the ECM. The temperature of the hot film
resistor is controlled by the ECM a certain amount. The heat
generated by the hot film resistor is reduced as the intake air
flows around it. The more air, the greater the heat loss.

Therefore, the ECM must supply more electric current to main-
- “tain the temperature of the hot film resistor as air flow increases.
The ECM detects the air flow by means of this current change.

R : Hot film resistance
Rk : Temperature compensation resistor
R:. Rs : Constant resistance SEF967K
Diagnostic
J . Check ltems
Trouble Malfunction is detected when ... L
(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 shoited.)

B), C) Voltage sent to ECM is not practical when com-
pared with the camshaft position sensor and

throttle position sensor signals.

® Mass air flow sensor

246

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Procedure for malfunction A

® "

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.
CR
o 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 -
oy 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 turm “ON".
4) Perform diagnostic test mode Il (Self-diagnostic
results) with ECM.
EC-96



TROUBLE DIAGNOSIS FOR DTC P0100

MAS AIR/FL. SE +00'21 MAS AIR/FL SE +0Q"21

OK NG

15:48 x0.1V  +02"45 15:48 x0.1v  +02'45
0 1.3 2.6 3.8 511 0 1|3 2.6 3.8 21
i
‘._\.
\
§
SEF998N
FUEL SYS #1 - OPEN N
FUEL SYS #2 UNUSED
CALC LOAD 22%
COOLANT TEMP 30°C
SHORT FT #t 9%
LONG FT #1 2%
ENGINE SPD 1000RPM
VERICLE SPD, Okm/h
IGN ADVANCE 20.0
INTAKE AIR 26°C
MAE 0.0gm/sec
SROTRERSS
AR
025 B1,82 0.080V
SEF003P

ECM I%TCONNEGTOH”
47

<

g
@
0

J

CONNECT

&

SEF999N

Mass Air Flow Sensor (MAFS) (DTC: 0102)
(Cont’d)

Procedure for malfunction B

G N
B/ 2)
3)
4)
&
® )
3)
4)
T(I;IOCL?' 1)
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.
CR

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 Il (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

2)
3)
4)

EC-97

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.

FE

=
=)
A

oo
&

ian)
=]

52
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TROUBLE DIAGNOSIS FOR DTC P0100

248

BATTERY

[
n|;
.)‘-

—
j=)
=)

=

]
[
=

—H = @}é-\ﬁ

3

FO O
——

-IE—’U‘O"—E]-ﬁ
&

z
&
o
el

Refer to “EL-POWER".

ECCS
RELAY

Mass Air Flow Sensor (MAFS) (DTC: 0102)
(Cont’d)

EC-MAFS-01

mm  Detectable line for DTG
= : Non-detectable line for DTC

@ wOR mamadp To EC-CMPS

CR

[l

zal
-

,..__...,_,*______..
i
[}
] i
[ b
ﬁ%
T F]
@ ——--mmmmmmn ¥

MASS AIR
FLOW SENSOR

W/G CR W OR
[Em] [l [ze] 7]l £oM (ECCS I I
SSOFF VB VB QA- QA+ CONTROL B B B
MODULE) 1
1L 1
Fi7 Fi7
Refer to last page (Foldout page).
] (CDN G,
3
GEaBEY
BR
m Fi2
H.S. e
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (DTC: 0102)
(Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

\
g
(X’ Vs

’ L2

—

. F’:HECK POWER SUPPLY. NG Repair harness of connec-
Mass air flow i ) »
sensor harness 1. Turn ignition switch “"OFF". tors. =
connector ‘ 2. Disconnect mass air flow sensor har- ’
N | [N\ AEC149 ness connector.
3. Turn ignition switch “ON". e

- DISCONNECT 4. Check voltage between terminal @
. (GIETeTar % Eé}] and ground with CONSULT or lester.
= t - Voltage: Battery positive voltage

OK

)4

B]
© |-—CHECK GROUND CIRCUIT. NG__ Repair harness or connec- FE
1. Turn ignition switch “OFF”. " tors,
@i@ \;ﬁ 2. Disconnect ECM harness connector. ' Gl
P'\ 3. Loosen and retighten engine ground i
MEFE85A SCIews.
4. Check harness continuity between ter- T

minal @ and ECM terminal .
Continuity should exist.
It OK, check haress for short.

OK

]

&

¥
CHECK INPUT SIGNAL CIRCUIT. NG | Repair harnass or connac-
Check harness continuity between termi- 1 tors.

nal @ and ECM terminal .

Continuity should exist.
If OK, check harness for short.

E Y

a SI?.I]I\;'NECT DISCCHHEDT
- EE}J . G@ CHECK COMPONENT NG | Replace mass air flow sen- -

k.

i (Mass air flow sensor). SOI.
[ _Ecm  lolconnector]  falblcdh (%) Refer to “COMPONENT INSPECTION”
48 t .
on next page J_EI@
OK

tma Disconnect and reconnect harness con- 2

nectors in the circuits. Then retest.

AEC498

Trouble is not fixed. HA&

DISCORNECT DISCONNELT Y
Eaj] Eéj] Check ECM pin terminals for damage and g
El

check the connecticn of ECM harness
ECM \0|00NNEcTon|] {a[bfeldp () connector. Reconnect ECM harness con-
47 nector and retest,

,
I

BX

v

INSPECTION END

(&

AEC499
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (DTC: 0102)
(Cont’d)

4 é COMPONENT INSPECTION

@@ Mass air flow sensor
1. Turn ignition switch “ON”.

cf\ H 2. Start engine and warm it up sufficiently.
3. Check voltage between terminal (4 and ground.
' ’ Conditions Voltage V
1 Ignition switch “ON" (Engine stopped.) Less than 1.0
SEF245R idle (Engine is warmed-up sufficiantly.) 1.0-17
Terminal ldle to about 4,000 rpm* 1.0 - 1.7 to Approx. 4.0
*:  Check for linear voltage rise in respense to increases to about 4,000 rpm
Temperatutﬁe in engine speed.
renimor e 4. If NG, remove mass air flow sensor from air duct. Check hot

film for damage or dust.

\ Hot fitm

resistar

SEF593K
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TROUBLE DIAGNOSIS FOR DTC P0110

Non-California models Intake Air Temperature Sensor (DTC: 0401)
The intake air temperature sensor detects intake air tempera-
ture 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. R
This sensor is not used to control the engine system. It is used

only for the on-board diagnosis.

@

temperatur =y
sensor ‘Fzﬂvﬂ
o
/\ SEF379R

LG

California models , ,, _

ﬁ{lntake alr lemperature sensor
harness connactor Uﬁl?
S

intake air temperalure sensar
= &
(1]
) Gl
Battery EF247R

BT
Diagnostic
heck It
Trouble Code Malfunction is detected when ... C e.c ems
(Possible Cause) 2
No. AT
P0O110 A) An excessively low or high voltage from the sensor is | ® Harness or connectors
0401 sent to ECM. {The sensor circuit is open or shored.)
........................................................................................... ® Intake air temperature sensor. P
B) Voltage sent to £CM is not practical when compared
with the engine coolant temperature sensor signai. -
S
Bl
His,
=8
oK

EC-101 S 251



TROUBLE DIAGNOSIS FOR DTC P0110

¥ MONITOR 3 NO FAIL
COOLAN TEMP/S 30°C
RECORD |
SEFOO2P

FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
CALC LOAD 0%
COOLANTTEMP 28°C
SHORT FT #1 0%
LONG |-—r #1 0%
ENGINE SPD ORPM
VEHICLE SPD Okm/h
IGN ADVANCE 5.0
INTAKE AIR 25°C
MAF 0.0gm/sec
THROTTLE POS 0%
02S LOCATION 3
025 B1,51 0. asov
O2FT B1.51

025 B1,42 0. ooov

SEF95ON

[_Ecwm Hcommron”
51

o Lgo

SONNECT
& H.s.

SEF006P

252

Intake Air Temperature Sensor (DTC: 0401)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (For California models)

Procedure for malfunction A

1)

Turn ignition switch “ON".

2) Select "DATA MONITOR” mode with CONSULT.
: 3) Wait at least 5 seconds.
OR
@ 1) "(I)’rl:(rjr; ignition switch “ON” and wait at least 5 sec-
2) Select MODE 3 with GST.
_ CR
.T/g@ 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 Il (Self-diagnostic

results) with ECM.

Procedure for malfunction B

®

1)
2)

Lift up vehicle and cpen engine hood.

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.

Perform the following steps before engine coolant

temperature is above 80°C (194°F).

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.

Start engine.

Shift selector lever to “D” position.

Hold vehicle speed at 70 to 80 km/h (43 to 50 MPH)

for 2 minutes.

OR

Lift up vehicle and open engine hood.

Wait until engine coolant temperature is less than

90°C (194°F).

{a) 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 cool
down engine.

Perform the following steps before engine coolant

temperature is above 90°C (194°F).

Start engine.

Shift selector lever to “D” position.

Hold vehicle speed at 70 to 80 km/h (43 to 50 MPH)

for 2 minutes.

Select MODE 3 with GST.

OR

TN

{rooLs)
oty

1)
2)

Lift up vehicle and open engine hood.
Wait until engine coolant temperature is less than
90°C (194°F).

EC-102



TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (DTC: 0401)
(Cont’d)
{a) Turn ignition switch “ON".
(b) Check voltage between ECM terminal &) and g
ground.
Voltage: More than 1.0 (V)
{c) If the voltage is not more than 1.0V, turn ignition |3
switch “OFF” and cool down engine.
e Perform the following steps before the voltage is
below 1.0V, Ei
3) Start engine.
4) Shift selector lever to “D” position.
5) Hold vehicle speed at 70 to 80 km/h (43 to 50 MPH) LG
for 2 minutes.
6) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
7} Perform diagnostic test mode |l (Self-diagnostic
results) with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0110

¥ MONITOR ¥7 NO FAIL
COOLAN TEMP/S a0°c

RECORD

FUEL SY3 #1 OPEN
FUEL SYG #2 UNUSED
CALC LOAD 0%
COOLANT TEMP 2B°C
SHORT FT # 0%
LONG FT #1 0%
ENGINE SPD ORPM
VEHICLE SPD Okm/h
IGN ADVANCE 5.0
INTAKE AIR 25°C
MAF 0.0gm/sec
THROTTLE POS 0

023 LOCATION

02§ B1,51 0. 380\/

02FT BT1.51

B1,82 0. ooov

Intake Air Temperature Sensor (DTC: 0401)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (For Non-California models)

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 MONITCR” mode with CONSULT

Wait at least 5 seconds.

OR

CONMECT

ECM |o| CONNECTOH” E}

o
g

Wait until engine cooclant temperature is less than

90°C (194°F).

(a) 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 cool
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 &) and
ground.
Voltage: More than 1.0 (V)
(¢} If the voltage is not more than 1.0V, 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 [l (Self-diagnostic
results} with ECM.

EC-104



TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (DTC 0401)

(Cont’d)
EC-IATS-01
o MA
mm : Detectable line for DTC
= : Non-detectable line for DTC
A AIT models El
(W : MIT models
@ : Models for California
INTAKE AIR P INTAKE AIR <::>:Excepi modeis for California . LE
—CWWO—  [TEMPERATURE AW TEMPERATURE
SENSOR SENSOR
€ (Fz0)
|L2J (L) L2 [N
FE
T N O oL
|
=
o=y
A i
A AT
B B FA
3l [E31
GRDA |ECM (ECCS sEns AT
CONTROL GND  |[CONTROL ET
MODULE) UNIT _
GD),
BR
ST
RS
BT
_______________________________________________ \ Reter to last page (Foldout page).
; : = @ |D.E® :
N o @@, e B o KA
: ; w
O i ‘
EL
i1 H E101 | Bl R 303132333435-
slel71e] [i5[7]18 43]aa45] 2647 ]2 @-
DX
101|162{103] [104}10 [zaf212zfas] [as]3
2a]2502627]78] [az[a3
1071
o7]108]109] [110f111 EERER] [
113|114f115] [116]117 aaf3s[ae a7

AECI58
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TROUBLE DIAGNOSIS FOR DTC P0110

Non-California modeis

\ Intake alr temperature
\\ Sensor harness

SEF380R

California fnodels
SN
Intake &ir temperature
M=

sensor harness =~
connector =75
7S

SEF248R

€& @

[5<] 1
2
California Non-California
maodels models
! E SEF381R
& DHSCONMECT

4 € &

€

Non-California
models

[Q]

California
models

Intake Air Temperature Sensor (DTC: 0401)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

) 4

CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". "t ® Hamess for open or
2. Disconnect infake air temperature sen- short between ECM and
sor harness cannector. intake air temperature
3. Turn ignition switch “ON". sensor
4. Check voltage between terminal @ ® Harness connectors
and ground. , D)
Voltage: (California models)
Approximately 5V ® Harness connectors
oK @9, €2
(California models)
if NG, repair harness or con-
nectors.
B v
CHECK GROUND CIRCUIT. NG; Check the following.
1. Tum ignition switch “OFF”. "| ® Hamess for open or
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. intake air temperature
Continuity should exist. sensor
It OK, check harness for short. ® Harness for open or
oK short between A/T con-
trol unit and intake air
temperature sensor
® Harness connectors
@,
If NG, repair harness or can-
nectors
v
NG

CHECK COMPONENT

(Intake air temperature sensor).

Refer to “COMPONENT INSPECTION"
on next page.

OK

h 4

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

¥

Trouble is not fixed.

SEF382R

256

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

¥

INSPECTION END

EC-106

Replace intake air tem-
perature sensor.




TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (DTC: 0401)

Non-California models (Cont’d)
@ COMPONENT INSPECTION

(=
Intake air temperature sensor ¢l
Check resistance as shown in the figure.
il
EHi
SEFQ07PA
LG

)
Sy
o] B

FE

_—] Cl

SEF248R

T

Intake air temperature
°C (°F)
Acceptatle 20 (68) 21-29 5

80 (176) 0.27 - 0.38

Resistance k{}

—

Hesistance kL
“n x DO N oD

o0 © o

0
[

20 0 20 40 60 89 100
{-4) (32) (B8){(104) (140 (176)(212)
Temperature °C {°F}

SEF012P

(v

Ca
s

=
Fao
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

5 Terminal
ensor (DTC: 0103)
The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage sig-
[1 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.
SEF594K
o0t {Reference data)
10k H -
§ L Engine Coilf:gt tempera Voltage Resistance
ar Acceptable 1Y ki)
% 2’ OC (OF) ( ) ( )
o
% 10t —10 (14) 4.4 9.2
g oal 20 (68} a5 2.5
0.2 50 (122) 2.2 c.8
0.1 P S
: 40 G0 80 100
(-4% (3?2) (EO) (104)(140)(1?%)(212) 90 (194) 09 02
Temperature °C (°F} SEF019P
Diagnostic
Trouble Code Malfunction is detected when ... Chgck Items
(Possible Cause)
No.
PO115 ® An excessively high or low voltage from the sensor is | ® Harness or connectors
0103 sent to ECM. (The sensor circuit is open or shorted.)
® Engine coolant temperature sensor

258

DIAGNOSTIC TROUBLE CODE CONFIRMATION

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

3)

Wait at least 5 seconds.
OR

& v
2)

Turn ignition switch “ON” and wait at least 5 sec-
onds.
Select "MODE 37 with GST.

OR

oy 1)

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 Il (Self-diagnostic
results) with ECM.

EC-108



TROUBLE DIAGNOSIS FOR DTC P0115

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

A
wammm : Detectable line for DTC Ep
—  Non-detectable line for DTC
(B AT models
LC
ENGINE COOLANT
—CWWS—  [TEMPERATURE
SENSOR
-

&
5

C
o
sl
m

— E

E

3

L

1)

1

1

!

13

3

h

m
=
Wl
= =
=] —

GD) i
O;{'E_ ] ﬂz} B AT
FE
B
L/IOR 8 B Ei&
&l Izl &3l
™ GND-A _ |ECM (ECCS SENS AT 2E
CONTROL aND CONTROL B
MODULE) UNIT
&T
B
’ﬁﬁ
o (50) 112]3]4 9101112131415@ 23] 24] 25 26]27] 2ekza]30] 31 32| 3316435 &
5 T ? 5| 61718 | [16]17]18]19]20] 21122 36 37| 36]30] 40| 11|42 4[4 [45 | dela7]48
(ﬁ) EL
GY
[):4

101[102[103] |104]105]106
107]108]108] [110]111]112
113]|114]115) |116[117]118

AECO87

EC-109 259



TROUBLE DIAGNOSIS FOR DTC P0115

N

Engine coolant temperature
sensor harness connector

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

DIAGNOSTIC PROCEDURE

INSPECTION START

AECH33

%ﬁ LI BCONNECT
A€

V]

5.
® O

e
l

AECS500
= I
ﬂ':' £
l
(& L
AEC5H01

260

v
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 @ ® Hamess connectors
and ground with CONSULT or tester. E19),
Voltage: If NG, repair harness or con-
Approximately 5V nectors.
OK
B| v
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn igniticn switch “OFF”. | ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. engine coolant tempera-
Continuity should exist. ture sensor
If OK, check hamess for short. ® Harness for open or
short between A/T con-
OK . .
trol unit and engine cool-
ant temperature sensor
® Hamess connectors
@9,
® Harmess connectors
. @60
If l\%?repﬁamess or con-
nactors.
h 4
NG

CHECK COMPONENT

(Engine coolant temperature sensor).
Refer tc "COMPONENT INSPECTION”
on next page.

oK

L 4

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

A4

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

Y

Replace engine ccolant
temperature sensor.




TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

1 (DTC: 0103) (Cont'd)
COMPONENT INSPECTION
2
Engine coolant temperature sensor o
Check resistance as shown in the figure.
A
@ Temperature °C (°F) Resistance k{} W
Rl o 20 (68) 21-29 ’
50 (122) 0.68 - 1.00 Bl
SEF152P 90 (194) 0.236 - 0.260
LG

If NG, replace engine coolant temperature sensor.
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TROUBLE DIAGNOSIS FOR DTC P0120

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.

tdle position of the throttle valve is determined by the ECM
receiving the signal from the throttie position sensor. This con-
trols engine operation such as fuel cut. The throttle position
sensor unit contains a built-in “Wide open and closed throttle
position switch”.

()

()

Supply voitage: 5V
{Applied between terminal

=
;; No. 1 and 3)
Wide open o 6.0
/ throttle g
E\i?tlct:l: " c; Qutput voltage between
— 0 Iy C 4 Closed 2 terminal No. 2 and 3 ]/
ose =
2 ""g E‘Os throttle £ 40
' og] posion  E
13 switch :
Throttle 2
g | 2 1 pasition % 20 /
— 3] sensor o /
&
i
o
-
.g..‘- o0 45 90 135
=
[&]

Throttle valve opening angle {(deg)

MECGE93BA

Diagnostic Check Items
Trouble Malfunction is detected when ... .
(Possible Cause)
Code No.
P0120 ® An excessively low or high voltage from the sensor is | ® Harness or conneciors
0403 sent to ECM. (The sensor circuit is open or shorted.)

® Voltage sent to ECM is not practical when compared | ® Throttle position sensor
with mass air flow sensor and camshaft position sen-
s0r signals.

262

EC-112



TROUBLE DIAGNOSIS FOR DTC P0120

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

e OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the throttle
THATLPOSSEN 048y ?ositign sensor. During this check, a DTC might not be con-
irmed.
1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Turn ignition switch “ON”.
4} Select “MANU TRIG” and "HI SPEED” in “DATA
RECORD | MONITOR” mode with CONSULT.
uf SEF024P 5) Select “THRTL POS SEN” and “ABSOL TH/PO
SEN” in “DATA MONITOR” mode with CONSULT.
NG data OK data 6) Press RECORD on CONSULT SCREEN at the same
ToaL POS SEN 00000 TLRTL POS SEN  0noo time accelerator pedal is depressed.
g2 2 %Sy 13 2 385 7) Print out the recorded data and check the following:
l.\. L._‘ ¢ The voltage when accelerator pedal fully released
e is 0.3-0.7V.
I ~] e The voitage rise is linear in response to accelera-
ABSOL THeP/S 00°00  ABSOL THP/S 00°00 tor pEdaI depressmn.
1538 % * 7-;031'33 1538 2 % woans e The voltage when accelerator pedai fU“y
> —— > — depressed is approximately 4V.
L. - - OH
e @ 1) Start engine and warm it up sufficiently.
] 2) Turn ignition switch “OFF” and wait at least 5 sec-
‘I onds.
THRTL ABSOL THRTL ABSOL 3) Turn ignition switch "ON”.
1538 BEN BEnC 1538 Bon o0 4} Check the voltage between ECM terminal @ and @
m ) ) (ground} and check the following:
00as 21 308 DOMS 288 574 ¢ The voltage when accelerator pedal fully released
gg:gg ggg ﬁ.z 88:28 312 633 is0.3-0.7V.
0041 526 437 0050 3% &l e The voltage rise is linear in response to accelera-
e BT I tor pedal depression.
0044 268 s2s 0053 368 779 e The voltage when accelerator pedal fully
' ' SEFO21P depressed is approximately 4V.
. CONNECT ' |
ECM |Ol CONNECTOR]|
43 {ground)
‘
3 D Oy
SEFQ22P

B

LG

FE

GL

M

E&

ST

RS

HA

EL

DX
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (DTC: 0403) (Cont’d)

THROTTLE
ggﬁg&%“ s : Detectable line for DTC
= : Non-detectable line for DTC
||L|] [[_2_” |L§_Ji @ AT models
R/Y w B
~ g
I 1
1 1
1 1
1 ]
1 t
N B .
: : O A — @ B
| I
I |
I 1
I s
| I
| I
I ]
1 1
| 1
I 1
i 1
1 |
4 1 1
1 1
1 !
1 I
1 I
) |
t |
1 I
I |
| |
i I
1 I
1 1
3 W
R/Y w B I_I
rj—| r.—| I—.—| B
|49 l i23 |50 B 8 B
. ECM (ECCS 35
AVCC  TVO1  GND-A i ll ||
CONTROL _| SENS AT
59 1 -
= =
F17 F17
T o
W BR
f—l
1123314 19]10011]12]13{14]15 @ 23| 24] 2sl26]27] 28]29] 30] 31|32 33{34] 35
56718 | [1e[17]18]19]zc]21]22 36| 371 3sl20]40]41{42]43]44]25]46]47] 48
I 1
101]102)103 n 9 m
107[108[102 10] O 13
13114115 50 W H.S.

AEC959
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TROUBLE DIAGNOSIS FOR DTC P0120

v bt
Fuel! filter

Throttle position sensor
harness connector
VSN = SEF445R

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

DIAGNOSTIC PROCEDURE

INSPECTION START

)

5]

u

o}

<

@
0]
il

SEF564P,

E

2

SEF565P

HAE

&

% DISCONNECT
A€

|| ECM ’|FOTCONNECTOH|’
23

SEFS66P,

¥

CHECK POWER SUPPLY. NG | Repair hamess or connec- | i

1. Turn ignition switch "OFF", tors.

2. Disconnect throttle position sensor har-
ness connector. Ejf

3. Turn ignition switch “ON". It

4. Check voltage between terminal (1)
and ground with CONSULT or tester.

Voltage: Approximatefy 5V LG
OK
= v

CHECK GROUND CIiRCUIT. NG_ Check the following.

1. Turn ignition switch “OFF". "| ® Harness connectors

2. Lousen and retighten engine ground F22), —
SCrews. ® Harness for open or short Fs

3. Check harness continuity between ter- between ECM and throtile
minal and engine ground. position sensor
Continuity should exist. ® Harness for open or short GL
If OK, check harness for shor. between A/T control unit

and throttle position sen-
ox sor BT
If NG, repair harnass or con- ;
nectors.
¥ ,;T

CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or connec-

1. Disconnect ECM harness connector. " tors.

2. Check hamess continuity between ECM BE,
terminal @ and terminal @ ’
Continuity should exist.

i OK, check harness for short. .
,L OK

ADJUST THROTTLE POSITION SEN- BE

SCR. =

Perfarm BASIC INSPECTION, EC-61.

I 87

CHECK COMPONENT NG | Replace throttle position

(Throttle position sensor). "| sensor. To adjust it, per-

Refer to “COMPONENT INSPECTION" form BASIC INSPECTION, RS

on naxt page. EC-61.

¢ OK o7

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

A,
lYTroubIe is not fixed. (i

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

connector. Reconnect ECM harness con-

nector and retest.

INSPECTION END

EC-115

LDE
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TROUBLE DIAGNOSIS FOR DTC P0120

NN (

Fuel filter

harness connector
A2 /

PISCONNECT

Glzm

B

@

SEFZ50R

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

COMPONENT INSPECTION
Throttle position sensor

1. Start engine and warm it up sufficiently.
2. Turn ignition switch “OFF”.
3. Disconnect throttle position sensor harness connector.
4. Make sure that resistance between terminals @) and 3
changes when opening throttle valve manually.
Accelerator pedal conditions Resistance

Compietely released Approximately 0.5 k(2

Partially released 0.5 - 4.0 k2

Complately depressed Approximately 4.0 k()

If NG, replace throttle position sensor.
To adjust throttle position sensor, perform “BASIC
INSPECTION”, EC-61.

EC-116



TROUBLE DIAGNOSIS FOR DTC P0125

Terminal Engine Coolant Temperature (ECT) Sensor
Sensor (DTC: 0908)

The engine coolant temperature sensor is used to detect the &l

engine coclant temperature. The sensor modifies a voltage sig-

[I nal from the ECM. The modified signal returns to the ECM as 2
the engine coolant temperature input. The sensor uses a ther- MA

0 ) mistor which is sensitive to the change in temperature. The
/ — electrical resistance of the thermistor decreases as temperature
Gasket

increases. B
SEF584K
LG
20r (Reference data) o
101 ;
r E
§ - tr:agrlnnse f:ﬂ:_;-nt Voltage Resistance
ar Acceptable
g il p °C (°F) V) (k)
8
= - p—
5 gt 10 (14) 4.4 9.2 £
& g4} 20 (68) 35 2.5
o.2f 50 (122) 2.2 0.8
01 3 0 39 40 #0 B0 100 90 (194) 0.9 0.2 CL
(-4) (32) (68){104){140) (176)(212) i :
Temperature °C {°F)
SEF012P
M
Diagnostic
Trouble Malfunction is detected when ... (Pg:gg:; Igh;;sse)
Code No. AT
PO125 ® Voltage sent to ECM from the sensor is not praciical, |® Marness 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
loop fuel control. B4
8T
BT
HA
EL
M
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TROUBLE DIAGNOSIS FOR DTC P0125

¥ MONITOR ¥z NO FAIL
COOLAN TEMP/S a0°C

| RECORD ]
SEFQO2P

FUEL SYS #1 OPEN
FUEL 8YS #2 UNUGSED
CALC LOAD 22%
GOOLANT TEMP 30°C
SHORT FT #1 0%
LONG FT #1 2%
ENGINE SPD 1000RPM
VEHICLE SPD Okm/h
1GN ADVANCE 20.0
INTAKE AIR 26°C
IVEAF 0.0gm/sec
O2S LOCITE'E)CI)\IS 00{3
OBET 81 S 0.0

SET B1,51 b
025 B1,82 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 PO115. (See EC-108.)

1) Turn ignition switch “ON"".

2) Select "COOLANT TEMP/S” in “DATA MONITOR”
mode with CONSULT.

3) Start engine and run it at idle speed.

4) Check that the engine coolant temperature rises to
25°C (77°F) or more within 15 minutes. (Be careful
not to overheat engine.)

OR
& 1) Turn ignition switch “ON".
=~ 2) Select “MODE 1” with GST.

3) Start engine and run it at idle speed.

4) Check that the engine coolant temperature rises to
25°C (77°F) or more. within 15 minutes. (Be careful
not to overheat engine.)

OR

c@\H» ey

— m CONHECT
ECM |0 CONNECTOHJ E}]
51

&5

"

é e O

T

SEFQ04P

268

@ 1) Turn ignition switch “ON”.
2) Probe voltage meter between ECM terminal &) and
ground.
3) Start engine and run it at idle speed.
4) Check that voltage of engine coolant temperature
changes to less than 3.3 (V) within 15 minutes. (Be
careful not to overheat engine.)

EC-118



TROUBLE DIAGNOSIS FOR DTC P0125

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

EC-ECTS-01

el : Detectable line for DTG
e ;. Non-detectabie line for DTC

{A>: AT madels
ENGINE COOLANT
_@__. TEMPERATURE
SENSOR
&
L|7'_| Li_l
L/OR B
_________ '
.lﬁB
4 . BN
O v 7 mem—— @ B
L/OR B B
[57] [50] ECM (ECCS [35] AT
™w GND-A— |ESM(ECC Sy |controL
MODULE) UNIT

5]
0 (M50) BB N EEEIEE |§| 23{24] 25|26]27128)28|30]31[32] 33} 34|25
8 | ? s]ey718 | jia]i7]18[19]20}21]22 35] 37} 38|39 40]41]42[43]24]45] 46]47] 48 HS.
- S
HPp e
Gy N Gy

EIEAE 38[a
[2425126|27]28] [42]43
F= e B B s

3435136137

101[102]103k [104]105]106
107[108]109; (110]111]112
113114115} 1116[117]118

AECHE7
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TROUBLE DIAGNOSIS FOR DTC P0125

Y

Engine cocolant temperature
sensor harness connector

conditioner

AEC533

Engine Coolant Temperature (ECT) Sensor

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

INSPECTION START

DISCONMEGT

AEC500
lE - & DISCONNECT
(2] E Ts.
[
(3
)
I —
AEGS0

y

270

L
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 @ ® Harness connectors
and ground with CONSULT or tester. .
Voitage: If NG, repair harness or con-
Approximately 5V nectors.
OK
B ¥ :
CHECK GROUND CIRCUIT. NGV Check the following.
1. Tum ignition switch “OFF”, ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal and engine ground. engine coolant tempera-
Continuity should exist. ture sensor
K OK, check harness for shorl. ® Harness for open or
short between A/T con-
OK trol unit and engine cool-
ant temperature sensor
® Harness connectors
L4 Harnéss connectors
:
If NG, repair harness or can-
nectors.
¥
CHECK COMPONENT NG> Replace engine coolant
{Engine coolant temperature sensor). temperature sensor.
Refer to “COMPONENT INSPECTION"
on next page.
OK
Y
NG

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

Y

CHECK COMPONENT.
{Thermostat)

Refer to LC section {“Ther-
mostat”),

If NG, replace it.

OK

h 4

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

v

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.

b4

" INSPECTION END

EC-120




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

20 (68)

21-29k0

50 (122)

0.68 - 1.0 kQ

i

90 (194)

0.236 - 0.260 kf}

If NG, replace engine coolant temperature sensor.

EC-121

LG

FE

BR
8T
RS

BT
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TROUBLE DIAGNOSIS FOR DTC P0130

Oxygen sensor
Louver
~ Zirconia tube

Holder Connector

Isolation bushing
L Contact plate

SEC336AA|

Heated oxygen sensor

Louver
Holder 7

Heater pad Zirconia—\‘
Isofation tube
bearing

SEF406HA

-

Output voltage V. [V]

0 L H

Rich -=—— Idea! ratic ——= Lean

Mixture ratio

SEF288D

Front Oxygen Sensor (Front 02S)* (DTC:

0303)

The front O25* 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 OV 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 for California models.

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. (Possible Cause)
P0130 ® An excessively high voitage from the sensor is sent to ECM. | ® Harness or connectors
0303 ® The voltage from the sensor is canstantly approx. 0.3V, (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 does not respond between rich and lean within

® Front oxygen sensor®
® Fuyel pressure

® Injectors

® |ntake air leaks

*: Front heated oxygen sensor (California models)

272

Front oxygen sensor {(Non-California models)
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TROUBLE DIAGNOSIS FOR DTC-P0130

Front Oxygen Sensor (Front 02S)* (DTC:

%t MONITOR % NO FAlL [] 0303) (Cont’d)
OVERALL FUNCTION CHECK

CMPSRPM(REF}  2137rpm . . &l
Use this procedure to check the overall function of the front =

MAS AIR/FL SE 1.96V et ¢ > )
COOLAN TEMP/S 84°C oxygen sensor* circuit. During this check, a DTC might not be
FRO2SENSOR  0.37V confirmed. _ , N i
FR 02 MNTR LEAN 1) Start engine and warm it up sufficiently. s
INJ PULSE > 6msec 2) Select “MANU TRIG” and “Hi SPEED” in “DATA
" MONITOR” mede with CONSULT, and select “FR Q02 i
RECORD | SENSOR” and “FR 02 MNTR". =h
3) Hold engine speed at 2,000 rpm under no load dur-
SEF084P . X
ing the following steps. ~

4) Touch “RECORD” on CONSULT screen. L&

5) Check the following.

e “FRO2 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: g
cycle 11 12131415]
FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R oL
R = “FR O2 MNTR”, “RICH”
L =“FR 02 MNTR”, “LEAN” WT
¢ “FR 02 SENSOR” voltage goes above 0.6V at least
once.

¢ “FR 02 SENSCR” voitage goes below 0.35V at least 27

once.
BB
CAPS o [F2
17:51 (pOS) % n )
(rpm) o Maximum -
0913 2050  0.19 AT T ] » Maximum voltage 24
09"11 2050  0.18 - R T should be over 0.6V
09'09 2050 0.18 SRS N, P at least one time.
09'07 2037 0.18 ag
09'05 2037  0.18 i R T . - ER:
09"03 2060 6.23 gj .o O core + Minimum voltage
0001 2012 0.43 O T ARV ST A Z?i;“;‘;&ig?!ﬁ,“;_“ssv
L GRAPH LL"::O Minimum Serosen ST
BT
conECT e @ 1) Start engine and warm it up sufficiently.
E 2) Set voltmeter probes between ECM terminal @) (sen- _
sor signal) and @3 (engine ground). ==
]Oi c°"""“’T°R| \ 3) Check the following with engine speed held at 2,000
1 " rpm constant under no load.
= ﬁ e Malfunction indicator lamp goes on more than 5 [D¥
V] fimes within 10 seconds in Diagnostic Test Mode Il
@ T (FRONT OXYGEN SENSOR* MONITOR).
A 7 e The maximum voltage is over 0.6V at least one time.
ke Yy cfﬁH e The minimum voltage is below 0.35V at least one time.
SEFoBSP *: Front heated oxygen sensor (California models)
Front oxygen sensor (Non-California models)
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Oxygen
0303) (Cont’d)

IGNITION SWITCH
ON or START

Refer to “EL-POWER".
10A

Sensor (Front 02S)* (DTC:

EC-FRO2-01

mmm : Detectable line for DTC -
m— : Non-detectable line for DTC
<E_§> : Except models for California
{CL> : Models for California

FRONT FRONT

HEATED OXYGEN

OXYGEN SENSOR

SENSCR
F29

O2HI. 025F  GND-C  |ECM(ECCS
CONTROL
MODULE)

M
iy
-~

@"l'm—l
|||-m—.-m-‘_

] 1
1o1]102]108] [so4[10s] 106 [2ofz1[22]23] _ fas[as &R
2412526127128 |42[43
1orftoaftos] [t10]11 112
43]50 iV H.S.
113[114f11s} [116[117]118 Bal3se37]
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TROUBLE DIAGNOSIS FOR DTC P0130
Front Oxygen Sensor (Front 02S)* (DTC:

N 0303) (Cont’d)
Front heated oxygen:( DIAGNOSTIC PROCEDURE

sansar harness . . &
(For California models) &l

INSPECTION START

v
NG

CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or connec- El]
1. Turn ignition switch “OFF”. tors.
sereazR| | 2- Disconnect front heated oxygen sensor
harness connector and ECM harness e
connector. :

DISCONNECT DISCOMNECT ) )
W 3. Check harness continuity between ECM
HS. TS. terminal and terminal @

P 1 Continuity should exist
[ Ecm__|ofconnEcTor]| 4. Check hamess continuity between ECM
e terminal @6) (or terminal (2)} and
ground.
@ Continuity should not exist,

oK

e -
! ¥
@ Loosen and retighten engine ground
SCTEews.

(cf%) i 7 SEF377R

Y

7E

©d
=

T

B ¥

CLEAR THE SELF-LEARNING DATA. Go to “TROUBLE DIAG-

1. Start engine and warm it up sufficiently, NOSIS FOR DTC PO171, AT

2. Select “SELF-LEARNING P01727, EC-150, 155.

= CONT" in “ACTIVE TEST"
mode with CONSULT.

3. Clear the self-learning contral =
coefficient by touching
“CLEAR".

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

Are the DTCs PO171, PON172
detected? Is it difficult to start
engine?
OR
W actveTesT B U . 2. Turn ignition switch “OFF” and
SELE-LEARN 100% w_ait at least 5 seco_nds.
CONTROL 3. Disconnect mass air flow sensor
haress connector, and restart
======== MONITOR ======== and run engine for at least 3
CMPS«RPM(REF) 812rpm seconds at idle speed. RS
COOLAN TEMP/S 93°C 4. Stop engine and reconnect :
FR 02 SENSOR 0.91V mass air flow sensor harness
FR 02 MNTR 102% connector.
5. Make sure diagnostic trouble
code No. 0102 is displayed in
CLEAR J Diagnostic Test Mode Il
SEF100P 8. Erase the diagnostic test mode .
Il (Self-diagnostic results) [F2
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode EL
M. =

Yes

Engine ground
5 ks

Y

‘S:rn

ag)

7. Run enging for at least 10 min-
utes at idle speed.
Are the DTCs 0114, 0115 1G5E
detected? Is it difficult to start

engine?
v No

®
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TROUBLE DIAGNOSIS FOR DTC P0130

SEF586Q

276

Front Oxygen Sensor {(Front 02S)* (DTC:

0303) (Cont'd)
®

!

CHECK COMPONENT

NG

(Front heated oxygen sensor heater}.
Refer to “COMPONENT INSPECTION”
below.

OK

b4

Disconnect and reconnect harness 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.

Y

INSPECTION END

COMPONENT INSPECTION

> Replace front heated oxy-
gen sensor.

Front heated oxygen sensor heater

(For California models)

Check resistance between terminals @) and ().
Resistance: 3.3 - 6.3() at 25°C (77°F)

Check continuity between terminals 2 and (), 3 and @).
Continuity should not exist.

It NG, replace the 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.
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Oxygen Sensor (Front 02S)* (DTC:

0303) (Cont’d)

DIAGNOSTIC PROCEDURE

(For Non-California models) &l

Front cxygen sensor
harnhess connector

91N (E)

INSPECTION START

v

CHECK INPUT SIGNAL CIRCUIT. NG, | Repair hamess or connec- | ER
1. Turn ignition switch “OFF"". tors.
/‘/ MEFizacal | 2- Disconnect front oxygen sensor har-
ness connector and ECM harmess con-

nector. LG

m DISCONNECT . .
' 3. Check harness continuity between ECM

DsCONNECT terminal and terminal (1).
;

HS.
E} Continuity should exist.
|0 CONNEGTOR" 1.5 4. Check harness continuity between ECM

terminal {or terminal @) and

46
O ground.
Continuity should not exist. EE
I ! OK

h 4

o], [

ECM

Loosen and retighten engine ground CL
SCrews.
SEF248R
B| T
Y
CLEAR THE SELF-LEARNING DATA. | '°°,| Go to “TROUBLE DIAG-
1. Start engine and warm it up sufficiently. NOSIS FCR DTC P01707, AT
2. Select “SELF-LEARNING EC-145. '
CONT" in “ACTIVE TEST”
mode with CONSULT.
3. Clear the self-learning control S
coefficient by touching
“CLEAR".
4. Run engine for at least 10 min A

utes at idle speed.
Is the DTC PO170 detected?
Is it difficult to start engine?

OR BR

E’ 2. Turn ignition switch “OFF” and
W ACTIVETESTE [ wait at least 5 seconds.
SELF-LEARN 100% 3. Disconnect mass air flow sensor
CONTROL harness connector, and restart S:h?
e and run engine for at least 3
== MONITOR === seconds at idle speed.
CMPS-RPM (REF)  812rpm 4. Stap engine and reconnect as
COCLAN TEMP/S 93°C mass air flow sensor harmess i
FR 02 SENSOR 0.91V connector.
A/F ALPHA M 102% 5. Make sure DTC 0102 is dis-
AL [ played in Diagnostic Test Made BT
CLEAR I.
6. Erase the diagnostic test mode
AEC547 It (Self-diagnostic results)
memory. Make sure DTC 0505 A&
is displayed in Diagnostic Test
Mode II.
7. Run engine for at least 10 min- EL

utes at idle speed.
Is the DTC 0706 detected?
Is it difficult to start engine?

A IBX.
@
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Oxygen Sensor (Front 02S)* (DTC:
0303) (Cont’d)
- ®

!

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
connectar. Reconnect ECM hamess con-
nactor and retest.

Trouble is not fixed.

Replace front oxygen sensor.

¥
INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0130

Closed Loop Control (DTC: 0307)

o The closed loop control has one trip detection logic.

Diagnostic Check Items
Trouble Malfunction is detected when .. i
{Possible Cause)
Code No.
PO130 ® The closed loop control function does not aperate ¢ The front oxygen senser*1 circuit is open or short.
0307 even when vehicle is driving in the specified condition. | ® Front oxygen sensor™1.
® Front heated oxygen sensor heater (California models)

*1: Front heated oxygen sensor {California models)
Front oxygen sensor (Non-California models)

W MONITOR Y& NO FAIL D
CMPS'RPM(REF)  2137mpm
MAS AIR/FL SE 1.96V —
COQLAN TEMP/S 84°C
FR Q2 SENSOR 0,37V
FR O2 MNTR LEAN
INJ PULSE 2.6msac 3)
RECORD 2)
SEF0B4P 5)
°
1)
2)

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the closed E

loop control. During this check, a DTC might not be confirmed.
1) Start engine and warm it up sufficiently.
2) Select “MANU TRIG” and “HI SPEED” in “DATA

MONITOR” mode with CONSULT, and select “FR 02 [FE
SENSOR” and “FR O2 MNTR".
Hold engine speed at 2,000 rpm under no load dur-
ing the following steps.

Touch “RECORD” on CONSULT screen.

Check the following.

“FR 02 MNTR” in “DATA MONITOR” mode changes

72

[

[T

from “RICH” to “LEAN” to “RICH” 5 times in 10 sec-

onds.

5 times (cycles) are counted as shown below:

cycle 11121314

FR 02 MNTR R-L-R-L-R-L-R-L-

R = “FR 02 MNTR”, “RICH”
L = “FR O2 MNTR", “LEAN"

OR

!
R-

5

L-

|
R

Start engine and warm it up sufficiently.
Check that maifunction indicator lamp goes on more

than 5 times in 10 seconds while keeping at 2,000
rem in Diagnostic Test Mode II.

DIAGNOSTIC PROCEDURE

Refer to TROUBLE DIAGNOSIS FOR DTC P0130, EC-122.

Refer to TROUBLE DIAGNOSIS FOR DTC P0141, EC-141
(California models).

EC-129
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (DTC:
0901) (For California models)

SYSTEM DESCRIPTION

Camshaft position sensor

Engins speed

Engine coolant temperature sensor

Engine coolant temperature

™ ECM

Mass air flow sensor

Amount of intake air

Front

(ECCS heated oxy-

» control * gen sensor
module) heater

hd

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 3,600 — OFF
Heavy load OFF
Below 3,600
Except above N
Diagnostic Trouble Check items

Malfunction is detected when ....

Code No. (Possible Cause)
P0135 ® The current amperage in the front heated oxygen ® Harness or connectors
0901 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
5 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} Perorm “Diagnostic Test Mode I’ (Self-diagnostic

results) with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0135

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

oy
EC-FRO2/H-01
MA
IGNITION SWITCH 1
ON or START s ; Detectable line for DTC EM

e . Non-detectable line for DTC
Refer to “EL-POWER".

104 LG
]
GY
&
% .
-
3
[_1 FRONT
HEATED
OXYGEN A
SENSOR e

<
<>

(S

H 1

1 1 i

1 1 AT
1 1

1 1

i I

1 I .

b (B4
I I

| I

I I

I I

I I o0
[ [ B
“ITe

m
1

lzo)
24

115

-

—
|||-m—|
lll-m—.-m-.—-

028F  GND-C |ECM(ECCS
CONTROL
MODULE) o
F17 F17 R
R
11
@l 7l
1 -
M50 Gz
W &y ‘
EL
I i
101]1ce] 03] [10a]105] 106 3 [B
107]108]1ce] [110f111]112 43
113[114|118| [116f117]118 30

AECO005A
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TROUBLE DIAGNOSIS FOR DTC P0135
Front Heated Oxygen Sensor Heater (DTC:
NN 0901) (For California models) (Cont’d)
Front heated oxygen¥ DIAGNOSTIC PROCEDURE

sensor harness

INSPECTION START
l
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect front heated oxygen sensor ”| ® Harness connectors
hamess connector. €29,
2. Turn ignition switch “ON". ® 10A fuse
SEF242R| | 3. Check voltage between terminal @ and ® Harness for open or short
ground. between front heated oxy-
— Voltage: Battery voltage gen sensor and ignition
W Eéj] OK switch
1.5. If NG, repair harness or con-
‘l 3 nectors.
( CHECK GROUND CIRCUIT. NG‘ Repair hamess or connec-
® O 1. Turn ignition switch “OFF”. 1 tors.
Py 2. Disconnect ECM harness connector.
@ 3. Check harness continuity between termi-
; = nal (1) and ECM terminal (15).

Continuity should exist.
If OK, check harness for short.

CISCONWECT Eﬁ DISCOMNES™ l OK
. Es} . EEB] CHECK COMPONENT NG Replace front heated oxy-

{Front heated oxygen sensor heater). genh sensor.
[__Eom__ [olconNECToR] Refer to “COMPONENT INSPECTION”

1
15 Ci below.

| = | I

Disconnect and reconnect harness connec-

By
@@ tars in the circuit, and retest.

l Trouble is not fixed.

AEC743

B]

AEC744

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

INSPECTION END

COMPONENT INSPECTION
Front heated oxygen sensor heater
Check resistance between terminals @) and ().
Resistance: 3.3 - 6.3(} at 25°C (77°F)
Check continuity between terminals @ and (1), @) and ).
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
g CAUTION:
@fﬂ) e 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.

282 EC-132
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TROUBLE DIAGNOSIS FOR DTC P0136

Non-California models

Y Louver
Sensor base (Titania)

; Lead terminals
- 1 = =

Glass seal

Rubber
seal

SEFT16DB

California models

Heater pad

/Holder
‘U

— oy
A — Ty
—\=_.‘ E\\\\\\\“\\\\\“‘ ({{{{IJ’\‘X\\‘
- A———— S \\‘”

Zirconia tube

SEF327RA

s

Output voltage V. [v]

o] 1
Rich ~=—— Ideal ratip ——= Lean

Mixture ratio

SEF288D

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

NON-CALIFORNIA MODELS

The rear heated oxygen sensor (Rear HO2S), after the three
way catalyst, monitors the oxygen level in the exhaust gas.
This sensor is made of ceramic titania. The electric resistance
of ceramic titania drastically changes at the ideal air-fuel ratio.
The output voltage of the sensor, depending on its resistance,
is approximately 0 to 2.2V.

The ECM supplies the sensor with approximately 2V and then
measures the output voltage. About OV means lean and about
2V means rich.

The rear heated oxygen sensor is not directly used to control the |

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

CALIFORNIA MODELS

The rear heated oxygen sensor is placed into the front exhaust
tube. It detects the amount of oxygen in the exhaust gas com-
pared to the outside air. The rear heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to 0V in
leaner conditions. The rear heated oxygen sensor signal is sent
to the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratio. The ideal air-fuel ratio occurs
near the radical change from 1V to OV.

-

EC-133
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TROUBLE DIAGNOSIS FOR DTC P0136
Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: 0707) (Cont’'d)

ON-BOARD DIAGNOSIS LOGIC

The rear heated oxygen senscr has a much longer switching time between rich and lean than the front
oxygen sensor*1. The oxygen storage capacity before the three way catalyst causes the longer switch-
ing time. To judge the malfunctions of rear heated oxygen sensor, ECM monitors the sensor’s voltage
value and the switching response during the various driving condition such as fuel-cut.

Diagnostic Trouble Malfunction is detected when ... Check ltems
Code No. (Possible Cause)
P0136 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors
0707 (The sensor circuit is open.)

® Rear heated oxygen sensor

® The specified maximum and minimum voltages from the sen- | ® Harness or connectors

sar are not reached. {The sensor circuit is shorted.)
® |t takes more than the specified time for the sensor to ® Rear heated oxygen sensor
respoend between rich and lean. ® Fuel pressure
® Injectors

@ |ntake air leaks

*1: Front heated oxygen sensor {California models)
Front oxygen sensor (Non-California models})
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TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S)

= (DTC: 0707) (Cont’d)
B scmveTesT M OVERALL FUNCTION CHECK
FUEL INJECTION 25% Use this procedure to check the overall function of the rear
________ MONITOR ======== heated oxygen sensor circuit. During this check, a DTC might
CMPS-RPM(REF) 725rpm not be confirmed. : - -
FR O2 SENSCR 0.94V 1) Start engine and warm it up sufﬂC!entIy. A
EESSSE-T—EOH }{-Fgl_\{ 2) Select “FUEL INJECTION” in “ACTIVE TEST”
AR O2 MNTR RICH mode, and select “RR 02 SENSOR” as the monitor
item with CONSULT. El
[em| uP | 3) Check “RR 02 SENSOR?” at idle speed when adjust-
SEF102P ing “FUEL INJECTION” to +25%.
“RR 02 SENSOR” should be above 0.48V (Cali- L&
i C. fornia models), 0.60V (Non-California models) at
AE least once when the “FUEL INJECTION" is +25%.
e “RR 02 SENSOR” should be below 0.43V (Cali-
[C_eom_[o[conecon]] fornia models), 0.55V {Non-California models) at
%2 43 2w, 4 least once when the “FUEL INJECTION” is —-25%. .
Ay OR :
o o= /F @ 1) Start engine and warm it up sufficiently.
6 2} Set voltmeter probes between ECM terminals &2 N
A ® o C—f(ﬁH (sensor signal) and @ (engine ground). GL
M) 3) Check the voitage when racing up to 4,000 rpm
SEF103P under no load at least 10 times.
(depress and release accelerator pedal as soon as [T
possibte) -
The voltage should be above 0.48V (California mod-
els) 0.6V (Non-California models} at least once. AT

If the voltage is above 0.48V (California models)
0.6V (Non-California models) at step 3, step 4 is not
necessary. 2
4) Check the voltage when racing up to 6,000 rom under
no load. Or keep vehicle at idling for 10 minutes, then
check the voltage. Or check the voltage when coast- .
ing from 80 km/h (50 MPH) in 3rd gear position. i
The voltage should be below 0.43V (California mod-
els) 0.55V (Non-California models) at least once.

For California models
0 o 0 =
©a 5
2y ° -
T o SH)
T -
2
(=] [}
ge 5 8 ES
woly o« =
Z2 4 O The voltage should be above
oS- & a - ] ! 0.48V at least one time.
< o 5 =™
W oS o 0 r.f ) -"]T
& Wt o ' 5 The voltage should be below =
na E 2 1= N ! PR PR S N .. | 0.43V at least one time.
(=]
TS o - SEF431R
. .. HAa
Non-California models ]
uy
e &-
=3 o EL
o T% g
e 1
oN @ —
we s O 7
Z T 7] > @ . }@f‘l
Z w8 S o i | Thevolt hould be above =
s Z& : e voltage shou
ZSh SBe 0.6V at least one time.
5 e . g a } The voltage should be below
> N ;
hoo £3 o _ 0.55V at least one time.
SEF104PA
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TROUBLE DIAGNOSIS FOR DTC P0136

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

Note: (For Non-California models)

286

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.
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TROUBLE DIAGNOSIS FOR DTC P0136

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

- ' Gl
IGNITION SWITCH EC' RRO2'01
ON or START
Refer to “EL-POWER", 7
[+]
s : Detectable line for DTG i
. : ’ w : Non-detectabls ling for DTC ER
] ' . AT models
Gy - Y @ : M/T models
(M6 CCL> : Medels for Califomnia LE

REAR HEATED

¢EC) : Except madels for Califonia

REAR HEATED

OXYGEN SENSOR OXYGEN SENSOR
&2
i 2
[N XN FE
GL
(T
AT
1. &
<05 Gam)
2, (A 15
>« s
BR
8T
ECM (ECCS .
CONTROL MODULE)
¥ ]
B B
: L 4L
EGD ¢z BT
n Refer to last-page (Foldout page).
=
@ e G® m@ | i
LIl 1w W ey (1213) R
[ e T e ——— ]
i
! 9, @ [TEO®E | £l
: L 1 1 Dafs W 45 W :
I____—_-__-_-—___--"“_-—I ___________ H.S. i
. L
= B
102]103] [104 105|108 i HE 20[21]22]23 38]38 [53]54]55]  [s6]
Torfroetios| [moliiire [5[a[7[aT9] [io] O |24]25126]27]28 [2p743] |44ls5]46to7]58] 50 60| [t
[1i}12[13]14] [ig] 2sfaof31[22]33]  [4a{50] l47]48le2]s3]e4es]
113[114]+15| f1sefi17fii8] [aT Tei7is 435 [36137 E1]52] [6e]67]65]69]
AECH61
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TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S)

e (DTC: 0707) (Contd)
Eﬁ} @ = oy DIAGNOSTIC PROCEDURE
= = 1| (For California models)

[ Ecm  JofconnecTor]|

52 INSPECTION START
@] 1 | |
L[-- m(:HEt:K INPUT SIGNAL CIRCUIT. NG ["Repair hamess or con-
= 1. Turn ignition switch “OFF". | nectors.
@ 2. Disconnect rear heated oxygen sensor har-
ness connector and ECM harness connector.
SeFas2R| | 3. Check harness continuity between ECM ter-

minaj @ and terminal (b).
Continuity should exist.

4. Check harness continuity between ECM ter-
minal @ {ar terminal (b)) and ground.
Continuity should not exist.

v OK

Loosen and retighten engine ground screws.

CHECK POWER SUPPLY. NG Repair harness or con-
1. Disconnect rear heated oxygen sensor har- neciors.

Y

ness connector.
2. Tum ignition switch “ON”.
3. Check voltage between terminal @ and

DASCONNECT
. Eé} @iﬁ\l }f& !\;lro(:;J:gdé: Battery voltage
[ ]

am oK
e
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF". ”| ® Harness connectors
2. Disconnect ECM harness connector. .
3. Check harness continuity between terminal ® Harness for open or
@ and ECM terminal . short between rear
D O Continuity should exist. heated oxygen sensor
= If OK, check harness for short. and ECM
SEF433R OK If NG, repair harness or
connectors.
m DISCONNECT & DISCONNECT ) l
- E_j] @ TS, ié} CHECK COMPONENT NG_ Replace rear heated
— {Rear heated oxygen sensor heater). "1 oxygen sensot.
ECM__ |O|CONNECTOR|l  p—=ee===a [BY Refer to “COMPCONENT INSPECTION”,
= e/ EC-140.
¥ OK

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

@ ¢ Trouble is not fixed.

SEF434A) | Check ECM pin terminals for damage and
check the connection of ECM harness connec-
tor. Reconnect ECM harness connector and
retest.

v

INSPECTION END

288 EC-138



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

s =g @ | (DTC: 0707) (Cont'd)
Eé} K Eé} DIAGNOSTIC PROCEDURE :
[ _ecm_[d|connecTor]] q (For Non-California models) &l

2

52 INSPECTION START
] |
(4
—a .
2. Disconnect rear heated oxygen sensor har- Ell
= o ness connector and ECM harness connector.
aEcs1of | 3. Check harness continuity between ECM ter-
4. Check harness continuity between ECM ter-
minal {or terminal (b)) and ground.
Continuity should not exist.
CHECK POWER SUPPLY.
1. Disconnect rear heated oxygen sensor har-

N CHECK INPUT SIGNAL CIRCUIT. NG‘ Repair harness or con-
W
(lo)
minal and terminal (b). .
LG
v OK
{ ness connector.
AEC497| | 2. Turn ignition switch “ON”.

1. Turn ignition switch “OFF". | nectors.
BE Continulty should exist.
Loosen and retighten engine ground screws.
3. Check voltage between terminal @ and T
i

NG Repair harmess or con-

nectors.

¥

Gk

ground.
IE Eﬁﬁa DISCONHECT Voltage: Battery voltage

§ oK AT

CHECK GROUND CIRCUIT. NG [ Check the following.
1. Tum ignition switch “"OFF". ® Harness connectors
®C 2. Disconnect ECM hamess connector. (1), =
l 3. Check harness continuit‘between terminal ® Harness connectors ’

Y

(@) and ECM terminal (108). @59,

Continuity should exist. ® Harness for open or
If OK, check harness for short. short between rear [374)
heated oxygen sensar
OK and ECM

AECGEN If NG, repair harness or
connectors. &R

W DIZCONNECT BISCOMNECT m
.S, E@ 15, G@ CHECK GROUND CIRCUIT. NG T Repair hamess or con- .
=

Check harness continuity between ECM termi- nectors.

[_=cm _|o/coNNECTOR]| alo]e nal and ground.
108 Continuity should exist.
If OK, check harness for short.

¥ OK

Y

{Rear heated oxygen sensor heater). | oxygen sensor. BT
Refer to “COMPONENT INSPECTION” on next

page.

@7@ o) CHECK COMPONENT NG T Repiace rear heated

AECH512

v OK H&

D LT AT Disconnect and reconnect hamess connectors
H.S Eéj] in the circuit. Then retest.
— EL
[ v

Trouble is not fixed.

ECM__[o|CONNEGTOR]|
111

Check ECM pin terminals for damage and
check the connection of ECM harness connec- (P4
tor. Reconnect ECM harness connector and >
retest,

= INSPECTICON END
AEC513

| o o
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TROUBLE DIAGNOSIS FOR DTC P0136

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

ENN@ COMPONENT INSPECTION

Rear heated oxygen sensor heater

(For California models)
Check the fellowing.
[Q] 1. Check resistance between terminals (2) and (3.
Resistance: 2.3 - 4.3Q) at 25°C (77°F)
- 2. Check continuity.
2{\;}‘ Terminal No. Continuity
o] 1 @ and @. ©.® .
@ and D, @.®
P . If NG, replace the rear heated oxygen sensor.
5’% S
[ [2]

SEF589R

{For Non-California models)

DISCONNECT N
Géjl Check resistance between terminals (@ and (©.
(I

Resistance: 5.2-8.2() at 25°C (77°F)
If NG, replace the rear 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.

AEC514

290 EC-140



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (DTC:
0902) (For California modeils)

6]
SYSTEM DESCRIPTION :
Camshalft position sensor Engine speed > A
ECM Rear a
. ECCS heat -
Engine coolant temperature sensor Engine coolant temperature ( p| hoated oxy
»| control gen sensor Bl
. . module) heater .
Mass air flow sensor Amount of intake air -
LG

The ECM performs ON/OFF control of the rear

X . . . Hear heated oxygen
heated oxygen sensor heater corresponding to Engine speed (em) | Engine condition sensor heater
the engine conditions.

Above 3,600 — OFF
Heavy load OFF
Below 3,600 =
Except above ON FE
Diagnostic Trouble . Check ltems CL
Makunction is detected when .... .
Code No. (Possible Cause)
PO141 ® The current amperage in the rear heated oxygen ® Harness or connectors
0902 sensor heater circuit is out of the normal range. {The rear heated oxygen sensor healer circuit is AT
(An improper voltage drop signal is sent to ECM open or shorted.)
through the rear heated oxygen senscr heater.) ® Rear heated oxygen sensor heater T
&

DIAGNOSTIC TROUBLE CODE DETECTING
CONDITION FA
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 F&

speed.
OR
5 1) Start engine and run it for at least 5 seconds at idle BR
speed.
2) Seiect “MODE 3” with GST.
OR 8T
1) Start engine and run it for at least 5 seconds at idle
speed.

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

3) Perform "Diagnostic Test Mode 11" (Seli-diagnostic
results) with ECM. '

EC-141 291



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (DTC:
0902) (For California models) (Cont’d)

EC-RRO2/H-01

IGNITION SWITCH
ON or START
Refer to
10a {“EL-POWER" ’ mmmm : Detectable line for DTC
EI e ; Non-detectable line for DTC
GrY
&
GrY

[l

REAR HEATED

OXYGEN SENSOR
(GD)]
[ ]
W Y
= o)
I 1
1 |
1 1
| 1
1 1
I ;
! 1
1 |
i 1
1 1
| 1
| 1
1 ]
1 ]
1 1
| ]
1 ]
1 ]
1 1
1 1
1 1
1 1
1 1
b 1
| 1
| I
| 1
| ]
| |
Gy T
\:V Y
H 52 |l "1 10||
025R  O2H+ ECM (ECCS
CONTROL MODLULE)
O2H - m.—B-.
111 1 1
B B
B L L
L - —
[o]
1 B
w GY
— H.S. i,
N | -
101]102]103| |104}105]108 11213 20121122123, 38]ag| J40j41{ |53]54|58] [5
l [s]6]7]8]9] O [2a2s]z6[o7]26] Yaz[aa] [44]es]aslo7]5elsa]60] fe1 ]

107 108'109 1HOH 113112, pofaofai ]3] 5l EEEEDE
113 114'115 16]11741181 [15] Tie[i7]i8] 34]35]36]37 [51t52] [s6]67]6e]60]

——

AECDOGA
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TROUBLE DIAGNOSIS FOR DTC P0141

NN

"= Rear heated oxygen SENsor

harness connecior /\)/)~
\ \//

-.'r'f.fL - -

>

SEF46R
&
ﬂ
D A
= SEF447R

-

HEe QHAE

ECM

o] CONNECTOH”

110

[2]

INECT

—B

SEF448R

Rear Heated Oxygen Sensor Heater (DTC:
0902) (For California models) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect rear heated oxygen sensor | ® Hamess connectors
harness connector. F2d), @D
2. Turn ignition switch “ON". ® 10A fuse
3. Check voltage between terminal @ and ® Harness for open or short
ground. between rear heated oxy-
Voltage: Battery voltage gen sensor and fuse
if NG, repair harness or con-
OK nectors.
B
CHECK GROUND CIRCUIT. NG | Repair harness or connec-
1. Turn ignition switch “OFF”. 7| tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between termi-
nal and ECM terminal .
Continuity should exist.
If OK, check hamess for short.
lOK
NG

CHECK COMPONENT
{Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION” on

next page.
l oK

Disconnect and reconnect hamess 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-143

Y

Repiace rear heated oxy-
gen sensor.

293



TROUBLE DIAGNOSIS FOR DTC P0141

(13
2

]

SEF589R

294

Rear Heated Oxygen Sensor Heater (DTC:
0902) (For California models) (Cont’d)

COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check the following.

1. Check resistance between terminals @ and @).
Resistance: 2.3 - 4.3() at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
D@ 0@ "
@and D. @0
If NG, replace the rear 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-144



TROUBLE DIAGNOSIS FOR DTC P0170

ON-BOARD DIAGNOSIS LOGIC

With Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the theoreti-

Fuel Injection System Function (DTC: 0706)
(For Non-California models)

Gl

cal mixture ratio based on the mixture ratio feedback signal from the front oxygen sensor. The ECM cal- [y
culates the necessary compensation to correct the offset between the actual and the theoretical ratios.

In case the amount of the compensation value is extremely large, the ECM judges the condition as the

fuel system malfunction and light up the MIL (2 trip detection iogic). =
ECM
Density of oxygen in exhaust gas (ECCS
Front oxygen sensor - - - > ™ Injectors LG
{Mixture ratio feedback signal} control
' module) E
Diagnostic Trouble Malfunction is detected when ... Check ltems
Code No. i (Possible Cause) EE
PO170 ® Fuel injection system does not operate properly. ® |ntake air leak
0706 ® The amount of mixture ratio compensation is excessive. ® Front oxygen sensor
{The mixture ratio is too lean or too rich.) ® injectors cL
' ® Exhaust gas leak
® incorrect fuel pressure
® | ack Of. fuel MT
® Mass air flow sensor
AT
FA
RA
g3
DIAGNOSTIC TROUBLE CODE CONFIRMATION
SELF'LE’:\';‘:VE TESTH PROCEDURE (Overall)
CONTROL 1) Start engine and warm it up sufficiently. ST
= ==MONITOR = == 2} Turn ignition switch “OFF” and wait at least 5 sec-
onds
CMPS-APM (REF : =
SROLAN TEWP/S 3) Turmn ignition switch “ON” and select “SELF-LEARN S
FR 02 SENSOR CONTROL” in “ACTIVE TEST” mode with CON-
A/F ALPHA
nl SULT. ]
f CLEAR 4) Clear the self-learning control coefficient by touching BT
“CLEAR”".
AECS54 5) Select “DATA MONITOR” mode with CONSULT. 1
6) Start engine again and run it for at least 10 minutes A
at idle speed.
The DTC should be detected at this stage, if a mal- EL
function exists.
7) If it is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction, too.
()8
OR
EC-145 295



TROUBLE DIAGNOSIS FOR DTC P0170

Fuel Injection System Function (DTC: 0706)
(For Non-California models) (Cont’d)

‘ 1) Start engine and warm it up sufficiently.

&/ 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 connactor.

5) Perform Diagnostic Test Mode I (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.

206 EC-146



TROUBLE DIAGNOSIS FOR DTC P0170

Fuel Injection System Function (DTC: 0706)
(For Non-California models) (Cont’d)

@l
EC-FUEL-01
AR
IGNITION SWITCH HIA
| oNorSTART I
Refer o "EL-POWER".
30A o

suam : Detectable line for DTC
= Non-detectable line for DTC

: Exespt models for California
ED e

W
[

10A
v
rl_+l_j_| <CL> : Models for Califoria
=]

IGNITION
8T | SWITCH
OFF GIY
ACC\."fON : EC
FRONT FRONT
L2]) HEATED OXYGEN
OXYGEN SENSOR :
B/R SENSOR FE
|l.@c"@ O =@ g
B/R Y W W
CL
¢ CL )3
{"" bt - "*:‘
: T ! T
8iR : !
r'—| i i
] ! : i
B/R | [
o | |
|
L ® ! : FA
| I : O !
BMA BR B/R BR I 1
| .
= Iz =] =1 - IRA
INJEGTOR INJECTOR INJECTOR INJECTOR I
é NO. 1 é NO.2 é NO. 3 é NO. 4 h
; BE
1 R 0 R 8 A -1~
BIR BHINV BIiN BR
BR BRW BR/Y BR W W B B B ST
(o2l [forl [Foa]l frog]] [t15] [FaeTl I
INJ# INJ#2 iNJE3 INJ#2 O2ZHL 025F E!%'és
o— RS
ﬁ%”nﬂ’?.%
E19) JT— =
F17 EX
Iﬁl Refer to last page {Foldout page).
(v7), Ed)
i T E . HA
5 W w
T ®. . @ 5L
GY B B B B
e f 1 -
= DX
101/102|103] [104|105] 106 Te] IEIEI 2 38139
10 24 27128] 42]43
107|108[109 [110}111]112 O Gpolsteelss] [ooles
113]114]115] [116[117]118] 5] ﬁma 435136137

AEGH80
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TROUBLE DIAGNOSIS FOR DTC P0170

SEF099P

Fuel Injection System Function (DTC: 0706)
(For Non-California models) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

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

NG

/ ,/ / )
v rFront oxygen sensor ("%
(/ ! harness connector &
\

MEF123CA

lyst.
l OK

L

Repair or replace.

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

NG

Y

S0r.
l OK
B

Repair or replace.

DISCONNECT
| O CONNECTOR I

(a]

=

& -

DlSCGNMECT

O

@@I*

SEF251R

CHECK FRONT OXYGEN SENSOR.

1, Turn ignition switch “OFF",

2. Disconnect front oxygen sensor harness
connector and ECM harness cannector.

3. Check harness continuity between ECM
terminai 8) and terminat (1).
Continuity should exist.

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

Continuity should not exist.

NG

lOK

| Repair harness or connec-
"1 tors.

298

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-25.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kgicm?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kgfem?, 43 psi)

NG

lOK

i Check fuel pump and cir-

cuit. Refer to EC-248.

CHECK MASS AIR FLOW SENSOR.
@ Check “MASS AIR FLOW" in
“DATA MONITOR” mode with
CONSULT.
1.5 - 4.5 gm/sec: at idling
5.5 - 13.0 gm/sec; at 2,500 rpm
OR

NG

Y

Check “mass air flow” in MODE 1
with GST.

1.5 - 4.5 gm/sec: at idling

5.5 - 13.0 gm/sec: at 2,500 rpm

&

vOK

®

EC-148

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

Refer to EC-96.




TROUBLE DIAGNOSIS FOR DTC P0170

A€

I Ecm ﬁcouwemoa”

102,104,107,108
[Shtivhatisfatsh et

SEFB81P

Fuel Injection System Function (DTC: 0706)
~ (For Non-California models) (Cont’d)

&l

[¥30E)

[

l
CHECK INJECTORS. NG | perform TROUBLE DIAG-
1. Turn ignition switch “ON". 7| NOSIS FOR NON-DE-
2. Check voltage between ECM terminals TECTABLE ITEMS,

(10, (od, QoD or and ground “Injectors”, EC-243.

with CONSLUILT or tester. Repair harness or connec-
Battery voltage should exist. tors.
3. Turn ignition switch “OFF".

i OK

Remove injector assembly.
Refer to EC-26.
Keep fuel hose and all injectors connected
to injector galiery.
1. Disconnect camshaft position sensor Dripi Replace the injectors from

harness connector.
2. Turn ignition switch “ON”. Make sure
fuel does not drip from injector.

vLDoes not drip.

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

and retest.

INSPECTION END

EC-149

which fuel is dripping.

e

el

BT

AT
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TROUBLE DIAGNOSIS FOR DTC P0171

ON-BOARD DIAGNOSIS LOGIC
With Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closeiy to the theoreti-
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 theoretical

ratios.

Fuel Injection System Function (Lean side)
(DTC: 0115) (For California models)

In case the amount of the compensation value is extremely large, the ECM ;udges the condition as the
fuel system malfunction and light up the MIL (2 trip detection iogic).

Diagnostic Troubie

Malfunction is detected when ...

ECM
Density of oxygen in exhaust gas (ECCS N
Front heated oxygen sensor (Mixture ratio feedback signal) | control > Injectors
module)
Check ltems

Code No. {Possible Cause)
PO171 ® Fuel injection system does not operate properly. ® Intake air leak
gt15 @ The amount of mixture ratio compensation is too large. ® Front heated oxygen sensor
(The mixture ratio is too lean.) ® Injectors
® Exhaust gas leak
® |ncorrect fuel pressure
® [ ack of fuel
® Mass air flow sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION
mAcTVETESTE [ ] PROCEDURE (Overall)
SELF-LEARN 100% ) . .
GCONTROL 1) Start engine ancf warm it up sufﬂae_nt!y.
=== MONITOR = === 2) Turn ignition switch “OFF” and wait at least 5 sec-
CMPS-RPM (REF) Orpm onds. ,
COOLAN TEMP/S ~ 93°C 3) Turn ignition switch “ON" and select “SELF-LEARN
FR 02 SENSOR 0.00V CONTROL” in “ACTIVE TEST" mode with CON-
A/F ALPHA @ 100% SULT.
| CLEAR | 4) Clear the self-learning control coefficient by touching
“CLEAR”.
AECS54 5) Select “DATA MONITCR” 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-
function exists.
7) H it is difficult to start engine at step 6, the fuet injec-
tion system has a malfunction, too.
OR
300 EC-150



TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)
(DTC: 0115) (For California models) (Cont’d)

1} Start engine and warm it up sufficiently.

2) Tumn 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  [{4

idle speed.
4) Stop engine and reconnect mass air flow sensor har-
ness connector. EM

5} Perform Diagnostic Test Mode I (Self-diagnostic
results) with ECM. Make sure DTC 0102 is detected.

6) Erase the DTC 0102 by changing from Diagnostic [
Test Mode 1l to Diagnostic Test Mode .

7) Perform Diagnostic Test Mode Il (Seif-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 0115 should be detected at this stage, if a FE
matfunction exists.

9) If it is difficult to start engine at step 8, the fuel injec-
tion system has a malfunction. b

MT

AT

A

DX

EC-151 301



TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (l.ean side)
(DTC: 0115) (For California models) (Cont’d)

' IGNITION SWITCH
ON or START
so.q. ] Refer to “EL-PCWER".
EI % I% mmm  Detectabls fine for DTC
4 wemmm : Non-detectable line for DTG
v Gy <EC) : Except models for California
ITI |_¢I_| @ : Models for California
IGNITION (F24)
el o &
Acc\.-—ﬂm =
FRONT FRONT
[ EER] HEATED OXYGEN
OXYGEN SENSOR
B/R SENSOR
|".—| €3 (F29)
ﬂﬂc:) ] 2] )
BR Y w W
T4 CL S
Pl fad N s Sl ¥
[T | | T ]
; | : f
1 1 1 !
B/R : : : :
1 i |
'E”IJ'@ S IR
— ] 1 : i
@ o o i | : !
] I
I 1 1
| i | I O !
BR B8R B/R BIR ' A S N i
] 1
=1 2] [zl =1 } I
INJEGTOR INJECTOR INJECTOR INJECTOR : :
éNQ1 éwoz éhma éna4 i I
E® ]
(] 1L L] L ¢ 1. @==0O
BR BTV a?r BR |
BR BRW BRAY BR W w B B B
[l il [iaa] [fros]] [ [ l
INJ# INJ#2 TNJE3 th#d OzZHL 025F ng"gs
comor 9
F1 9 -l— -
GR) Fi7
IEI Refer to last page {Foldout page).
1 Hen GD.
] W W

E

20121]22)23

3

24 ]25]268]27]2|

42

(2813031 ]32[33]

3436136137

45
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TROUBLE DIAGNOSIS FOR DTC P0171

SEF099P

Fuel Injection System Function (Lean side)
(DTC: 0115) (For California models) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK EXHAUST AIR LEAK.
Start engine and run # at idle, Listen for an
exhaust air leak before the three way cata-

NG

Repair or replace.

Radiator

Y

NN
Front heated oxygen%
sensor harness

/

SEF242R

lyst.
l OK

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.

SOf.
l OK
B

h 4

B

- QISCONNECT
&8
M€

ECH || GONNECTOR|

(&

46

= QISCONNECT
tad)
€

SEFQ87P

CHECK FRONT HEATED OXYGEN SEN-

SOR.

1. Turn ignition switch “"OFF".

2. Disconnect front heated oxygen sensor
harness connector and ECM harness
connectar.,

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

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

Continuity should not exist.

NG

Repalr harness or connec-

lOK

tors.

CHECK FUEL PRESSURE.
1. Release fuei pressurs to zero.
Refer to page EC-25.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kg/em?, 43 psi)

NG

Check fuel pump and cir-

lox

| cuit. Refer to EC-248.

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW" in
“DATA MONITOR” mode with
CONSULT.
1.5 - 4.5 gm/sec: at idling
5.5 - 13.0 gm/sec: at 2,500 rpm
OR

NG

Check connectors for

Check “mass air flow” in MODE 1
with GST.
1.5 - 4.5 gm/sec: at idling

®

5.5 - 13.0 gm/sec: at 2,500 rpm

v OK

@

EC-153

A4

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

Refer to EC-96.

A

EM

LG

B

oL

T
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TROUBLE DIAGNOSIS FOR DTC P0171

B ACTIVETEST I D

*** POWER BALANCE ***

= = == MONITOR
CMPSRPM([REF)
MAS AIR/FL SEN
IACV-AAC/H

| |ER/ENEN
|

737rpm
0.98v
41%

RESET

MEF354F

M

@ £

At idle Click

Suitable tool

i Glisk

SEF730L

Fuel Injection System Function (Lean side)
(DTC: 0115) (For California models) (Cont’d)
®

l

CHECK FUNCTION OF INJECTORS.

1. Install all parts removed.

2. Start engine.
3. Perform "POWER BALANCE” in

"ACTIVE TEST" mode with

CONSULT.

4. Make sure that each circuit pro-
duces a momentary engine

NG

Perform TROUBLE DIAG-

speed drop.
OR
‘if‘:" 3. Listen to each injector operating
A= sound.
Clicking noise should be
heard.

‘LOK

Confirm that the engine is cooled down
and there are no fire hazards near the

vehicle.
. l

1. Turn ignition switch “QFF".

2. Remove injector assembly.
Refer to EC-26.
Keep fuel hose and all injectors con-
nected to injector gallery.

'

¥

NOSIS FOR NON-DE-
TECTABLE [TEMS,
“Injectors”, EC-243.
Repair harness or connec-
tors.

SEF505Q

304

1. Disconnect ignition coil harness connec-
tor.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.

NG

Replace injectors from

Y

IOK

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

and retest.

INSPECTION END

EC-154

which fuel does not spray
out.




TROUBLE DIAGN‘OSIS FOR DTC P0172

Fuel Injection System Function (Rich side)

(DTC: 0114) (For California models)
ON-BOARD DIAGNOSIS LOGIC G
With Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the theoreti-
cal mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensor. The (3
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical
ratios.
In case the amount of the compensation value is extremely large, the ECM judges the condition as the [E
fuel system malfunction and light up the MIL (2 trip detection logic).

ECM Le
Density of oxygen in exhaust gas (ECCS -
Front heated oxygen sensor - - I * Injoctors
{Mixture ratio feedback signal) control
module)
Dlaggzzt: J;C-Juble Malfunction is detected when ... (P:Sh;g:ée;;ze) EE
PO172 ® Fuel injection system does not operate properly. & Front heated oxygen sensor
0114 ® The amount of mixture ratio compensation is too large. ® [njectors CL
(The mixture ratio is too rich.) ® Exhaust gas leak
® Incorrect fuel pressure
® Mass air flow sensor T

AT
A&,
RA
|:\
DIAGNOSTIC TROUBLE CODE CONFIRMATION .
o JCETESTR O PROCEDURE (Overall)
CONTROL ’ 1) Start engine and warm it up sufficiently. ST
= = = MONITOR = == = =/ 2) Tu(rjn ignition switch “OFF” and wait at least 5 sec-
. onds.
3383?—'}”5‘352 eggg:m 3) Turn ignition switch “ON” and select “SELF-LEARN RS
FRO2SENSOR  0.00V CONTROL” in “ACTIVE TEST” mode with CON-
AFALPHA 100% SULT.
[ CLEAR ] 4) E?(I:e’a_aé pt\f;{e sel-learning control coefficient by touching BT
AECS54 5) Select “DATA MONITOR” mode with CONSULT. 4
6) Start engine again and run it for at least 10 minutes "
at idle speed.

The DTC P0172 should be detected at this stage, if BL
a malfunction exists.

7) If it is difficult to start engine at step 6, the fuel injec-
tion system has a rrg)alfunction, too. 1B

R

1) Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
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TROUBLE DIAGNOSIS FOR DTC P0172

306

Fuel Injection System Function (Rich side)
(DTC: 0114) (For California models) (Cont’d)

3)

4)
5)

Disconnect mass air flow sensor harness connecior.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Perform Diagnostic Test Mode II (Self-diagnostic
results) with ECM. Make sure DTC 0102 is detected.
Erase the DTC 0102 by changing from Diagnostic
Test Mode Il to Diagnostic Test Mode |.

Perform Diagnostic Test Mecde |l (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.
Start engine again and run it for at least 10 minutes
at idle speed.

The DTC 0114 should be detected at this stage, if a
malfunction exists. _

If it is difficult to start engine at step 8, the fuel injec-
tion system has a malfunction.

EC-156



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)
(DTC: 0114) (For California models) (Cont’d)

EC-FUEL-01

BATTERY IGNITION SWITCH
ON or START
| Refer to “EL-POWER",
104 ,
g E:.] e : Detectable line for DTC
I — : Nan-detectable line for DTC
w GrY <EC) : Except modsls for California
Iml I—L'I- {CL> : Models for California
IGNITION (F34)
OFF') sT ISWITCH E .
110
Ac:c‘O-ﬂ)N En
FRONT FRONT
[ER] HEATED OXYGEN
OXYGEN SENSOR
B/R SENSOR
r._[ (F29)
B/R Y r T
l < oL )
T~ Phal W
I\,____, A
i i
i ]
B/R : ,
r'—|- 1
[ ! i
B/R : I
o ! !
Cy __ _CF ] : :
| I e |
B/R B B/R B/R ] I
I
=l =1t =1 =1 t
INJECTOR INJECTOR INJECTOR INJECTOR :
é NO. 1 é NO. 2 NO. 3 é NO. 4 |
1 ED 1 1 1 !
L] 1L 1Ll L -l i
BR BR/W BIi/Y BR |
BR BR/W BR/Y BR w W B B
[l (o} (ol [[ioell [f15] =1l I
INJif1 NJ#2 INJES iNJ#4 G2HL 025F ﬁ%gs
ibe 7
JT' =
ED
ﬁ Refer to last page (Foldout page).
- Tes (7). Es
@
(12]9%G, B B B B

101[102]103) H

04105106

107]108[109] |1

1z

113[114]115) |

16]117]118)

O

38
42
49

32
43
50

AECOB0

GL

T
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EL
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TROUBLE DIAGNOSIS FOR DTC P0172

SEFO99P

L ONSN

Front heated oxygen:(
sensor harness

Radiater

A\

SEF242R

B]

= DISCONNECT —— DISCONNECT
@
“MAE A€

I

ECM [0 CONNEGTOR]

&

SEFQ87P

308

Fuel Injection System Function (Rich side)
(DTC: 0114) (For California models) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

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

NG

lyst.
l oK
B

Repair or replace.

CHECK FRONT HEATED OXYGEN SEN-

SOR.

1. Turn ignition switch “OFF”.

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

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

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

Continuity should not exist.

NG

lOK

Repair hamess or connec-
tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure 1o zero.
Refer to EC-25.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
A few seconds after ignition switch is
turned QFF to ON:
Approx. 294 kPa
(3.0 kg/cm®, 43 psi)

NG

lOK

Check fuet pump and cir-
cuit. Refer to EC-248.)

CHECK MASS AIR FLOW SENSCR.
Check “MASS AIR FLOW” in
“DATA MONITOR" mode with
CONSULT.
1.5 - 4.5 gmisec: at idling
5.5 - 13.0 gm/sec: at 2,500 rpm
OR

NG

¥

Check “mass air flow” in MODE 1
with GST.
1.5 - 4.5 gm/sec: at idling

5.5 - 13.0 gm/sec: at 2,500 rpm

v OK

®

EC-158

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

Refer to EC-96.




TROUBLE DIAGNOSIS FOR DTC P0172
Fuel Injection System Function (Rich side)

T (DTC: 0114) (For California models) (Cont’d)
AE &) ®
= &l
[ ECM__ |0/ CONNECTOR] l
J102.104,107.193, CHECK INJECTORS. NG | perform TROUBLE DIAG-
1. Turn ignition switch "ON". | NOSIS FOR NON-DE- A
2. Check voltags between ECM terminals TECTABLE ITEMS, i
God), God), (oD, or and ground “Injectors”, EC-243,
with CONSULT or tester. Aepair harness or connec- B
® o Battery voltage should exist. tors.
L 3. Turn ignition switch “OFF".
= SEF&OtP
_lOK LE

Remove injector assembly,

Refer to EC-26.

Keep fuel hose and all injectors connected
to injector gatlery. '

v FE

Confirm that the engine is cocled down.
and there are no fire hazards near the

vehicle. : €L
1. Disconnect all injector hamess connec-  |211PS | Replace the injectors from i
tors, " | which fuel is dripping.
2. Disconnect ignition coil harness connes-
tor. ' . _
' AT

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-

tor.
vLDoes not drip. FA
Check ECM pin terminals for damage and
check the connection of ECM harness con- B,
nector. Reconnect ECM harness connector
and retest.
l BR
INSPECTION END
§T
RS
BT
)
EL
B
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

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

ON-BOARD DIAGNOSIS LOGIC

H a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the c¢rankshaft 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

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 revolutions.

If the misfire frequency decreases {o 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. It 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 wili light up based on the second consecutive trip detection logic. In
this condition, ECM monitors the misfire for every 1,000 revolutions of the engine.

Diagnostic Trouble . Check ltems
Code Nos. Malfunction is detected when ... (Possible Cause)
)
PO300 (0701) ® Muttiple cylinders misfire. Improper spark plug

® |nsufficient compression
® Incorrect fuel pressure

P0O30G1 (0608) #® No. 1 cylinder misfires. ® EGR valve
® The injector circuit is open or shorted.
PO302 (0607) ® No. 2 cylinder misfires. @ Injecters

® |ntake air leak

® The ignition secondary circuit is open or
shorted.

® | zck of fuel

® Magnetized flywhee! (drive plate)

P0O303 (0606} ® No. 3 cylinder misfires.

P0304 (0605} ® No. 4 cylinder misfires.

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) Tumn ignition switch "OFF” and wait at least 3 seconds.
4) Start engine again and drive at 1,500 - 3,000 rpm for at least 8 minutes.
OR
& 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 3 seconds.
3) Start engine again and drive at 1,500 - 3,000 rpm for at least 8 minutes.
4) Select “MODE 3” with GST.

OR
1} Start engine and warm it up sufficiently.
2} Turn ignition switch “OFF” and wait at least 3 seconds.
3) Start engine again and drive at 1,500 - 3,000 rpm for at least 8 minutes.
4) Perform “Diagnostic Test Mode (| (Self-diagnostic results)” with ECM.

310 EC-160



TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (DTC: 0701 - 0605) (Cont’d)
DIAGNOSTIC PROCEDURE
(G
INSPECTION START
l NG = , , MA
CHECK FOR INTAKE AIR LEAK. | Discover air leak location
Start engine and run it at idle speed. Listen 7| and repair.
for the sound of the Irtake alr leak. ~
Bl
lOK
SECS47A ['CHECK FOR EXHAUST SYSTEM CLOG- | NG [ Repair or replace it.
B] GING. > LG
BACTIVETESTE [ ] Stop engine and visually check exhaust
tube, three way catalyst and muffler for
¥* ¥ ¥ POWER BALANCE % % % dents.
= === MCNITOR = ===
CMPS-RPM (REF)  825rpm lOK
MAS AIR/FL SE 153V
IACV-AAC/Y 26% CHECK EGR FUNCTION. NG [ Repair EGR system. FE
Perform “Procedure for malfunction B”, o
i "OVERALL FUNCTION CHECK”, EC-176.
I 2 |{3 ][ 4] Test cL
OK €
| | el E
SEF564N| | PERFORM POWER BALANCE TEST. No ‘Gow A .
1. Perform "POWER BALANCE” in > T
,_ E “ACTIVE TEST” mode.
/ 2. lIs there any cylinder which does
,f DISCORNEGT not produce & momentary AT
E@ engine speed drop?
OR
ey When disconnecting each injector
.",ié-', harness connactor one at a time, is BA
there any cylinder which does not
produce a momentary enging
speed drop?
CFust | mgector connectur v B4,
A es
<;§{/ SEF\OSSM l’
CHECK INJECTOR. No [ Check injector(s) and cir- BR
E p Does each injector make an operating "1 cuit(s). Refer to EC-243.
-, A % sound at idle?
(’ - Al L
( iy V) C Yes ST
‘ Click m :
c"'e/, CHECK IGNITION SPARK. NG_ CHECK COMPONENT
1. Disconnect ignition wire from spark "1 (Ignition wires). ]
plug. Refer to “"COMPONENT
Suitable ool 2. Connect a known good spark plug to INSPECTION”, EC-163.
p . uitavle foo the ignition wire. -
71 Click 3. Place end of spark plug against a suit- OK ,l,NG BT
C/,',,, able ground and crank engine.
SEF730L 4. Check for spark. Heplace'
D] OK R
- . Check ignition coil, power
Ignition wire transistor and their circuits.
Refer to EC-210. EL
{Go to @ on next page.)
IoX
“
- Spark plug
L4 i »
SEF282G
EC-161 311



TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

SEF156i

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

CHECK SPARK PLUGS.
Remove the spark plugs and check for

NG

Pressure gauge

fouling, etc,
l OK

Repair or replace spark

" | plug(s).

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. Refer to
EC-25.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kgfcm?, 34 psi)

NG

LOK

Check fuel pump and cir-
cuit.

AECS553

312

CHECK COMPRESSION PRESSURE.
® Check compression pressure.
Standard:
kFPa (kg/cm?, psi}300 rpm
1,226 (12.5, 178)
Minimum:
kPa (kg/cm?, psi)/300 rpm
1,030 (10.5, 149)
Difference between each cylinder:
kPa (ka/cm?, psi)/300 rpm
98 (1.0, 14)

NG

'lOK

_ Check pistons, piston rings,
" | valves, valve seats and cyl-

inder head gaskets.

CHECK IGNITION TiMING. NG | Adjust ignition timing.
Perform BASIC INSPECTION, EC-61. v

' lOK
CHECK MASS AIR FLOW SENSOR. NG | Check connectors for

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

1.5 - 4.5 gm/sec: at idling

5.5 - 13.0 gm/sec: at 2,500 rpm

Y

OR
=" Check “mass air flow” in MODE 1
with GST.
1.5 - 4.5 gm/sec: at idling
5.5 - 13.0 gm/sec: at 2,500 rpm

v OK
(Go to on next page)

EC-162

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

Refer to EC-96.

If NG, repair or replacs it.




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 "
“Symptom Matrix Chart”, EC-76.

iOK

Some tests may cause a Diagnostic
Troubie Code to be set.

Erase the DTC from the ECM memory
after performing the test. Refer to EC-33.

’

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

and retest.

INSPECTICN END

SEF174P

COMPONENT INSPECTION

Ignition wires

1. Inspect wires for cracks, damage, bumed terminals and for
improper fit.

2. Measure the resistance of wires to their distributor cap ter-
minal. Move each wire while testing to check for intermittent
breaks.

Resistance:
13.6 - 18.4 k{}/m (4.15 - 5.61 k()/it) 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.

&T

A

ST

RS

&

EL

2
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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

Trouble Code Malfunction is detected when ... Ch?Ck ltems
(Possible Cause)
No.
P0325 ® An excessively fow or high voltage from the knock ® Harness or connectors
0304 sensor is sent to ECM. (The knock sensor cireuit is open or shorted.)

® Knock sensor

314

DIAGNOSTIC TROUBLE CODE CONFiRMATION
PROCEDURE

Note: Before performing the following procedure, confirm
that battery voltage is more than 10V.

® "

2)

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
Start engine and run it for at least 5 seconds at idle
speed.

OR

&

2)

Start engine and run it for at least 5 seconds at idle
speed.
Seiect “MODE 3” with GST.

OR

o

2)
3)

Start engine and run it for at least 5 seconds at idle
speed.

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

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

EC-164



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (DTC: 0304) (Cont’d)

EC-KS-01 a4l
ECM (ECCS
CONTROL
LS 1o e BiA
[
i : Detectable line for DTC
w mnmanm ¢ Non-detectable line for DTC =
1.0
o I
i i
; i LG
[ -
N
w
Fig
[ = )
w F2
ol B cL
1 1
1 1
]
l - — - :\l‘f i‘
1.0 0T
n AT
(E206)
= D -l[le-
w I
Fa
P
o
! ! E&
] 1
I ]
-
<} 3R
W
2] 1 1 : ST
KNOCK I
SENSOR ®
(D]
I L L BS
= E&D F17
BT
| ano
a&@® 5 ED Ha
GY B 78/ Gy
EL
l‘a
101]102f103] $104|105]106 1]2§3] [4] 0[21]22]23 28]ag] faofat] [safsa]ss| [ss] .
107108{109 110{111{112 HOHOE M O af2s]2s27]28} Yoz 4] |44fasleslsrsBlselen) 67 @ﬁ 1D
Hihizhsfiel g pofeoforfaefoe]  Fygleo) é7l4alez]ealeafes) w | AT
n3f14f1s] [1efs17]118| BT Tis[i e I T S mEE

AEC463
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TROUBLE DIAGNOSIS FOR DTC P0325

Engine harness No. 2

comnnector
AECS538
[ DISCONNECT & DISCONNECT
V.I 3 s
=]
[ EcM __ [olcoNNECTOR)| g%
54
AEC546

el = =

SEFE70K

316

Knock Sensor (KS) (DTC: 0304) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

;

Loosen and retighten engine ground

SCrews.
l
CHECK INPUT SIGNAL CIRCUIT. NGk Repair harness or connec-
1. Turn ignition switch “OFF”, "1 tors,

2. Discannect ECM harness connector and
engine harness No. 2 connector.

3. Check hamess confinuity between termi-
nal @ and ECM terminal .
Continuity should exist.

H OK, check harness for short.

lOK
Check harness continuity between knock NG | Check the following.
sensor and engine harness No. 2 connec- ® Harness connectors,
tor. :
OK if NG, repair harness or con-
l nectors.
CHECK COMPONENT NG Replace knock sensor.

{Knock sensor).
Refer to “COMPONENT INSPECTION"

below.
i 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

COMPONENT INSPECTION

Knock sensor

1. Disconnect knock sensor harness connector.

2. Check continuity between terminal (@ and ground.

Resistance: 500 - 620 k() [at 25°C (77°F)]

e |t is necessary to use an ohmmeter which can measure
more than 10 MQ.

CAUTION:

Do not use any knock sensors that have been dropped or

physically damaged. Use only new ones.

EC-166



TROUBLE DIAGNOSIS FOR DTC P0335

Core/7
| 1 I"Ef

7
é Coil

Permanent magnet

SEF956N

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802)

The crankshaft position sensor (OBD) is located on the tran-
saxle housing facing the gear teeth (cogs) of the flywheel or
drive plate. It detects the fluctuation of the engine 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.

Bue 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.

FE
Gl
AAT714
T
Diagnostic
Trouble Code Malfunction is detected when .... Check ltems - AT
No. (Possiblie Cause)
P0335 ® The proper pulse signal from the crankshaft position ® Harness or connectors A
0802 senseor {OBD) is not sent to ECM while the engine is {The crankshaft position sensor (OBD) circuit is
running at the specified engine speed. open.)
® Crankshaft position sensor (OBD) 2
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE ER
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 1
speed.
OR
@ 1) Start engine and run it for at least 15 seconds atidle S
speed.
2) Select “MODE 3” with GST. o7
OR (=)
1} Start engine and run it for at least 15 seconds at idie
speed. b
2} Turn ignition switch "OFF”, wait at least 5 seconds "
and then turn “ON".
3) Perform “Diagnostic Test Mode II (Self-diagnostic EL
resuits)” with ECM.
[B3:4
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TROUBLE DIAGNOSIS FOR DTC P0335

318

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802) (Cont’d)

CRANKSHAFT
POSITION M : Detectable line for DTC
OH (6BD) —: Non-datactable ling for DTC
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I I
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1 1
1 |
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TROUBLE DIAGNOSIS FOR DTC P0335

AAT714

. DISCONNEGT e )
A€
[ "Ecm__|o]connecToR]

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: 0802) (Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

MA

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch "OFF".

2. Disconnact crankshaft position sensor
{OBD) harness connector and ECM
harness connectors.

3. Check continuity between ECM terminal
@ and terminal @

Continuity should exist.
if OK, check harness for open.

NG

&3

f [Q]

CK

B v

.| Repair harmness or connec-
tors.

EM

rCHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF",

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

NG

OK

A

h 4

Check the following.

® Hamness for open or
short beiween ECM and
crankshaft position sen-
sor (OBD) harness con-
nector

® Harness for open or
shori between A/T con-
trol unit and crankshaft
position sensor (OBD}

® Hamess connectors

€. @9

If NG, repair harness or con-

nectors,

SEF341Q
&= DISCONNELT
T.5.
AEC501

CHECK COMPONENT
[Crankshaft position sensor (OBD)].
Refer ta “"COMPONENT INSPECTION”

NG

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 con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-169

h 4

Replace crankshaft posi-
tion sensor (OBD).

LG

FE

T

AT

[F&

RS

BY

LA

EL
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TROUBLE DIAGNOSIS FOR DTC P0335

SEF960N

Q= )

\(Tﬁ

/N

SEF151P

(

320

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

nal i

Disconnect crankshaft position sensor (OBD) harness con-
nector,

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 432-528() at 25°C (77°F)

EC-170



TROUBLE DIAGNOSIS FOR DTC P0340

Sealed cover
Rotor head

Light emitting
diode

Photo diode-

Wave
forming circuit Rotor plate

SEF&13B

180% signal slit for No. 1 cylinder

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° signal and
4 slits for a 180° signal. The wave-forming circuit consists of
Light Emitting Diodes (LED}) and photo diodes.

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

1° signal slit . ) .
. wave-forming circuit and sent to the ECM.
180° signal siit
Rator plate SEF853B|
Diagnostic
I Check ltems

Troub[\iji Code Malfunction is detected when .... (Possible Cause)
P0340 ® Either 1° or 180° signal is not sent to ECM for the ® Harness or connectors
o101 first few seconds during engine cranking. (The camshaft position sensor circuit is open or

specified engine speed.

® 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.

shorted.)
® Camshaft position sensor
® Starter motor (Refer to EL saction.)
& Starting system circuit (Refer to EL section.)}
® Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Note: 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 2 seconds at idle

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

2) Select "MODE 3" with GST.

OR
1) Start engine and run it for at least 2 seconds at idle
speed. _
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
3) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM.

EC-171

ERA

LC

FE

321



TROUBLE DIAGNOSIS FOR DTC P0340
Camshaft Position Sensor (CMPS)(DTC: 0101)

(Cont’d)
EC-CMPS-01
BATTERY
] Refer to "EL-POWER".
25A
% st : Detectable line for DTG
T — : Non-detectable fine for DTC
W
3l
w @ =OR =y To EC-MAFS
Fad
T
|
W W
[l |['5‘11ECCS I‘OLHT
6 RELAY [2] DISTRIBUTOR
(CAMSHAFT
Q POSITION SENSOR)
[L2d) L)

]
L
{

E}%—.-.—
)
L
b
U
._..___________
@

W/G OR L Y
=1 (Gl [Faa]l Mool Mart [as]l I |
SSOFF VB VB REF REF POS FOS Egmggfs
B B B
MODULE) '
o—l l
L 1
G ED
Refer to last page (Foldout page).
@D . @)

6]
=T

<]
2 M&0 GO EXED

101]102]103] [104}105]106 2
s4]25]z6]27]28
107} 108[r09] f1ofi11]112
| FIEDEIEAED
113[114f115] [116}117]118 R4]35[36]57

AEC951

322 EC-172



TROUBLE DIAGNOSIS FOR DTC P0340

ol >

¢ Camshaft position
.. sensor harness
connector

AEC287

- DISCONNECT
1)
A€

® -

MEFG82A

PISCONNECT

—
E O:ECONMELT
£ A€
([_EcM__lolconnECTOR]] G]‘tﬁﬁ)@

40,44 41,45
|

AEC434

Camshaft Position Sensor (CMPS)DTC: 0101)

(Cont’d)

DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

l

CHECK POWER SUPPLY. NG | Check the following.
1. Tum ignition switch “OFF”. | ® Harness for open or short
2. Discannect camshaft position sensor between camshaft posi-
harness connector. tion sensor and ECCS
3. Turn ignition switch “ON”. relay
4. Check voltage between terminal @ and If NG, repair harness or

ground with CONSULT or tester. connectors.

Voltage: Battery voltage

l OK
Loasen and retighten engine ground
SCrews.
NG

CHECK INPUT SIGNAL CIRCUIT.

. | Repair harness or connec-

1. Turn ignition switeh “OFF”.

2. Disconnect ECM harness connector.

3. Check hamess continuity betweesn termi-
nal and ECM terminals ,
(180° signas), terminal {d) and ECM ter-
minals @0, @4 (1° signal).
Continuity should exist.
If OK, check harness for short.

lOK

"1 tors.

CHECK COMPONENT

NG

.| Replace camshaft position

(Camshaft position sensor).
Refer to "COMPONENTS INSPECTION”

on hext 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 con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-173

| sensor.

@

A,

E

LG

RS
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TROUBLE DIAGNQOSIS FOR DTC P0340

.

DISCONNECT

atin 4 €)

&

Camshaft Position Sensor (CMPS)(DTC: 0101)

MEF683A
m CONNECT
4 € 1
{4 3i2 i)
q O
o O
= SEF225R

Check harness continuity between terminal
and engine ground.

Continuity should exist.

If OK, check harness for short.

lOK

7 tors.

(Cont’d)
DIAGNOSTIC PROCEDURE (NON-DETECTABLE
CIRCUIT)
INSPECTION START
'
CHECK GROUND CIRCUIT. NG | Repair harness or connec-

CHECK COMPONENT NG

(Camshaft position sensor).
Refer to “COMPONENT INSPECTION”

below.
l OK

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 harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

324

COMPONENT INSPECTION

Camshaft position sensor
1. Start engine.

Replace camshaft position
Sensor.

2. Check voltage between camshaft position sensor terminals

@), @ and ground with AC range.

Condition Terminal Voltage
) . ) @ and ground Approximately
Engine running at idle @ and ground 2.7V (AC)

*: Average voltage for pulse signal (Actual pulse signal can be confirmed

by oscilloscope.)

If NG, replace distributor assembly with camshaft position

5ensor.

EC-174



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS)(DTC: 0101)

(Cont’d)
3. Remove distributor cap and visually check signal plate for
damage or dust. &l

A

E

SEF887K

After this inspection, diagnostic trouble code P0340 might =
be displayed with camshaft position sensor functioning
properly. Erase the stored memory.

FE
CL

T

RS

BT

5e
g

EL

DX

EC-175 325
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302)

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

Mass air flow sensor Armount of intake air

Y

ECM

Y

Engine coolant temperature sensor

Engine coolant temperature

{ECCS
control
module)

h 4

A 4

Start signal

ignition switch

-EGR valve

& EVAP
canister
purge con-
trol sole-
noid valve

b4

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 1o be
discharged into the atmosphere. The EGR valve
and EVAP canister remain closed.

Low engine coolant temperature
Engine staring

High-speed engine operation
Engine idling

Mass air flow sensor malfunction

Excessively high engine coolant temperature

EGR and vacuum

EGR valve and EVAP canister purge control soleneid valve

-~

Ignition switch
ECM

EGRC-BPT
valve

EVAP canister

Throttle
body

SEF167PD

SEF783K

Te EGR valve

and EVAP canister Valve

signal

To intake

air flow
SEF383R

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.

EC-176

EGR valve and EVAP canister purge control solenoid

Vacuum | 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
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.



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont’d)

ON-BOARD DIAGNOSIS LOGIC
EGR temperature If the absence of EGR flow is detected by EGR temperature
sensor sengor under the condition that calls for EGR, a low-flow mal- @]
function is diagnosed.
Eﬁge ature if EGR temperature sensor detects EGR flow under the condi-
tion that does not call for EGR, a high-flow malfunction is diag- [jA
nosed.
ECM EH
SEFO73P
LG
Diagnostic Trouble - Check ltems
Code No. Malfunction is detected when ... (Possible Cause) .
PO400 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 leaking N

® Passage blocked

® EGRC-solenoid valve EE
® Tube leaking for EGR valve

® EGR temperature sensor

....................................................................................................................................................... U (¢
B) The exhaust gas recirculation {(EGR) flow is exces- | ® EGRC-solenoid valve
sively high during the specified driving condition. ® EGR valve leaking or stuck open
® EGR temperature ssnsor . MT
OVERALL FUNCTION CHECK AT
Use this procedure to check the overall EGR function. During this check, a DTC might not be confirmed.
(4

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 equat to 60°C (140°F), perform only “Procedure for A

malfunction A”.

It the engine coolant temperature is lower than 60°C (140°F), perform both “Procedure for malfunction

A” and “Procedure for malfunction B”. BR

If the freeze frame data for another malfunction is stored in the ECM, perform both “Procedure for mal-

function A” and “Procedure for malfunction B”. In this case, check DTCs in the ECM and perform

inspections one by one based on “INSPECTION PRICRITY”, EC-74. ST
RS
BT
HA
EL
[B):S

EC-177 327



TROUBLE DIAGNOSIS FOR DTC P0400

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 rpm under no load.
EGR valve should lift up and down without sticking.
3) Check voltage between EGR temperature sensor harness
connector terminal @ and ground at idle speed.
Less than 4.5V should exist.
Engino harness No. 2 4) Turn ignition switch “OFF".
connector Check harness continuity between EGR temperature sen-
AECS38 sor harness connector terminal (1) and ECM terminal 9.
Continuity should exist.
= CommEeT 5) Perform “COMPONENT CHECK”, “EGR temperature sen-
b ) sor”. (See page EC-223))
. <
CH ®
| T
& O L
AECO27A
CONKWECT CONNECT
€ [HE
}| ECM __ {0ICONNECTOR]}
1 50
|
AECO28A
Overall function check
W \\\\\HH’H//,
\\\ ) 4 ///7//, Check the EGR valve
7% lifting when rewing
6 - engina from 2,000 rpm
3 up to 4,000 rpm.
‘]
ey
s
- x1000r/min ‘\g

SEF642Q

328
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TROUBLE DIAGNOSIS FOR DTC P0400

B ACTIVETEST B D

EGR Function (DTC: 0302) (Contd)

Procedure for malfunction B

1)

Start engine.

ecrosoy  ON 2) Select "EGRC SOLENOID VALVE” in “ACTIVE @]
TEST” mode with CONSULT and turn the solenoid
===MONITOR=== valve “ON",
CMPS-APN (REF)  800rpm 3) Check for the EGR valve lifting when revwving from g
2,000 rpm up to 4,000 rpm under no load.
EGR valve should be closed and should not lift up.
OR EM
ICININ[ orvorr |[ OFF | @ 1)  Turn ignition switch “ON”,
AEC508 2) Confirm the engine coolant temperature is lower than
60°C (140°F) in “Mode 1" with generic scan tool. LG
FUEL SYS #1 OPE Perform the following steps before its temperature
CACC LORD. UNUSER becomes higher than 60°C (140°F).
s 3) Start engine. EC
LONG FT &% 4) Check for the EGR valve lifting when rewving from
PM
\Eigﬁilg%:gg% BE%Q 2,000 rpm up to 4,000 rpm under no load.
INTAKE AIR 25°C EGR valve should be closed and should not lift up. &
YhRorTLE POS 0.0gm/ges OR
028 IEOCSATION 03805 1) Turn ignition switch “ON”,
Q2T B LSt ' 0% 2} Confirm the voltage between ECM terminal &) and cL
SB1.S2 0.000 = is higher than 1.88V.
Perform the following steps before the voitage T
WECT becomes lower than 1.88V.
3} Start engine.
4) Check for the EGR valve lifting when revving from AT
2,000 rpm up to 4,000 rpm under no ioad.
| ECM —10[ CONNECTcﬂ EGR valve should be closed and should not lift up.
51 43 Fﬁ@x
® O SEFO77P
BIR
Overall function check
\\\\\HH’H////
“, ST
R {3 Check the EGR valve
§\/ % fifing when rewvving
,_s‘::\‘ 6 = engine from 2,000 rpm
= a up to 4,000 rpm. B
= 7=
: q
3 BT
SEF6420
[FA
EL
DX
EC-179 329



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont’d)

EC-EGRC1-01
IGNITION SWITCH
ON or START mmm : Detectable line for DTC
. . w—meem : Non-detectable line for DTC
. Refer to “EL-POWER", CE> - AT models
&y
GiY
&N
GIY
GiY
EGR VALVE &
[1 WEvap canisTeR
CONTROL EGR
SOLENGID TEMPERATURE
VALVE SENSOR
|ng| F2 F11
2
x L e
RIL B
A O =—<E>—8 '|E|:|‘ B
LG RiL B B
[EEL ([Eo]l [E5l Jy
EGR EGRTS  GND-A |Con(ECCS SENS N TROL
MODULE) GND UNIT

[c -
1 o
W 6 | w B or BR GY

Tl

TT21314] (s ol izia] a5 @ 232 efes 27 ]2
s516]7]8] [16]17]18]s0t20]21]22 361 37| 38l 3a]40]41

101]102{103] |104]105]108
107|108} t0g] I110f111112
113}11af115| [116]117]118

AEC956
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TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (DTC: 0302) (Cont'd)

DIAGNOSTIC PROCEDURE
INSPECTICN START
&l
v
¢ oK [l
HECK VACUUM SOURCE TO EGR y, CHECK COMPONENT i
VALVE, {EGR valve).
1. Start engine and warm it up sufficiently. Refer to "COMPONENTS
2. Rev engine speed at about 2,000 - INSPECTION”, EC-183. EM
}>\‘~_z" to EGR vatve 4,000 rpm.
L MEF200c| 1 3. Disconnect vacuum hose io EGR valve. NG
: 4. Make sure that vacuum exists. v LE
E] B Vacuum should exist. Replace EGR valve. =
@1%:7_“ NG
Spli
Pt B] ¥
CHECK VAGUUM HOSE. NG | Repair it
Check vacuum hose for ¢logging, cracks
Clogging or improper connection. FE
NG
==
P | : A &l
. Improper connection CHECK COMPONENT NG | Repair or replace FGR
SEFT08L) 1 (EGR valve & EVAP canister purge control valve & EVAP canister
solenoid valve). purge control solenoid T
E 1. Turn ignition switch “ON". valve, or repair circuit.
M:GRC SOLY CIRCUT IR 2. Perform “EGRC SOLV CIR-
CUIT” in “FUNCTION TEST” 0
ES THE SOLENGID P
DOES mode with CONSULT. AT
VALVE MAKE OR
@ 1. Turn ignition switch “ON”. n
AN OPERATING SOUND 2. Turn EGR valve & EVAP canis- A
ter purge control solenocid valve
EVERY 3 SECONDS? “ON" and “OFF” in “"ACTIVE
TEST” mode with CONSULT BA
rNEXT H NO H YES and check operating sound.
OR
MEF957D
° ‘i@‘l" 1. Warm up engine sufficiently. BR
45/ 2. Turn ignition switch “OFF” and =
BACTIVETESTE [ wait at feast 5 seconds.
3. Turn ignition switch “ON”, N
EGRC 3OL/V ON 4. Check operating sound of the 8T
solenoid valve when depressing
and fully releasing accelerator
= = =MON|TOR = = = pedat. RS
CMPS.RPM(REF) Orpm lOK
| ® G
ON/OFF
MEF298F
[Fl&
gL
Ici
331
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TROUBLE DIAGNOSIS FOR DTC P0400

332

EGR Function (DTC: 0302) (Cont'd)

®

!

CHECK COMPONENT

NG

{EGR valve & EVAP canister purge control

solenoid valve).
Refer to “COMPONENTS INSPECTION”
on next page.

OK

Y

.| Replace EGR valve &

EVAP canister purge con-
trol solenoid valve.

CHECK COMPONENT

NG

Y

(EVAP canistet)
Refer to "COMPONENTS INSPECTION"
on next page.

CK

¥

Replace EVAP canister.

CHECK VACUUM HOSE.

NG

Check vacuum hose into EVAP canister
for clogging, cracks or improper connec-
tion.

OK

A 4

A 4

Repair it.

CHECK COMPONENT

NG

h 4

(EGRC-BPT vaive).
Refer to “COMPONENT INSPECTION”
on next page.

OK
¥

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

¥

Check resistance of EGR temperature
sensor.
Refer to EC-183,

¥

INSPECTION END

EC-182.

Replace EGRC-BPT valve,




TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (DTC: 0302) (Cont’d)

COMPONENTS INSPECTION
EGR valve

EGR valve

: e
Apply vacuum to EGR vacuum port with a hand vacuum pump. !
EGR valve spring should lift. :
If NG, replace EGR valve. MA
ER
LC

EGR valve & EVAP canister purge control solenoid
valve
Check solenoid valve, following the tabie as shown below:

Air passage Air passage
Conditions continuity continuity EE

between @ and between @ and ©

BATTERY

12V direct current supply

between terminals @ Yes No GL
and @
SEF452P No supply No Yes
If NG, replace EGR valve & EVAP canister purge control sole- BT
noid valve.
AT
Fh

BR

EVAP canister
Gently blow air from @).

No leakage should exist. ST
ES
Br
SEF171PB
48
EGR temperature sensor
E - Check resistance change and resistance value. a
EGR temperature Voitage Resistance e
°C (°F) V) (MQ)
0 (32) 4.81 7.9-97 (D
50 (122) 2.82 0.57 - 0.70
[Q] 100 (212) 0.8 0.08 - 0.10
== If NG, replace EGR temperature sensor.
SEF6430Q

EC-183 333



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,O, 3.94
inH,0) from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

SEFQB3P

334 EC-184



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (DTC: 0306)

ECM

Ignition switch
{power supply)
Throttle --—-- 1
body

Air duct

EGR valve & EVAP canister purge

[ control solenoid valve

ECM

EGR valve
EGR
temperature
sensor

]

LG

Exhaust pressure‘ EGRC-BPFT _ Iniake EE
valve i --- manitold
ﬁ —e—. Exhaust )
————— manifold
SEF453PA
MT

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 controiled in response to Ar

positioning of the EGR valve or to engine operation.

ON-BOARD DIAGNOSIS LOGIC A

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will

increase. If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGR g

valve & EVAP canister purge control solenoid valve. If the engine roughness is reduced at that time, the

EGRC-BPT valve malfunction is indicated.

: . BR
Diagnostic Trouble Cods I Check Items
No. Malfunction is detected when ... (Possible Cause)
P0402 ® The EGRC-BPT valve does not operate properly. | ® EGRC-BPT valve &T
0306 ® Misconnected rubber tube
® Blocked rubber tube
BS

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. BY

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 H2
EGRC-BPT valve. | A
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 vaive.) EL

3. Start engine.

4. Check for the EGR valve lifting with engine at less than 1,500 rpm under no ioad.

EGR valve should remain closed. ' IBxX

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.

335
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (DTC: 0306)
(Cont’d)

Fuel pressure regulator ———"%

Fuel tube
Vacuum iube / Temporary rubber tube for testing

Approx. 450 mm {{7.7 in) in length
EGR valve \

1mm {0.04 in) orifice installed
EGR valve and EVAP canister
purge conirol solenoid valve

Check the EGR

valve lifting

‘/\Sk/ )-/ 7’ EGRC-BPT valve
SEF384R

COMPONENT INSPECTION
EGRC-BPT valve
1. Plug one of two ports of EGRC-BPT vaive.

applying any pressure from under EGR-BPT valve.
Leakage should exist.

X No pressure
SEF172P

336
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2. Vacuum from the other port and check leakage without



TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst*2 Function (DTC: 0702)

ON-BOARD DIAGNOSIS LOGIC The ECM monitors the switching frequency ratio
of front oxygen sensor*1 and rear heated oxygen G
ECM (ECCS contrel module) sensor.
A three way catalyst*2 with high oxygen storage
capacity will indicate a fow switching frequency of (A
rear heated oxygen sensor. As oxygen storage
Front Rear :
oxygen heated capacity dgcreases, the rear heated oxygen sen- B
censor] oxygen sor switching frequency will increase,
sensor When the frequency ratio of front oxygen sen-
| | sor*t and rear heated oxygen sensor approaches e
I___| Three I_j a specified limit value, the second stage diagno-
way sis is applied.
Exhaust cata- N The second stage diagnosis switches the mixture
gas > | byst2 v ratio feedback control using front oxygen sen-
sor 1 to rear heated oxygen sensor.
Then ECM measures the switching lag time g
*1: Front heated oxygen sensor (California models) between front oxygen sensor*1 and rear heated
Front oxygen sensor (Non-Califarnia models) oxygen sensaor.
*2: Warm-up three way catalyst (California models) The longer lag time indicates the greater oxygen g
Three way catalyst (Non-California models) storage capacity. If the lag time is within the speci-
- fied level, the three way catalyst*2 malfunction is
diagnosed. MT
e The three way catalyst *2 function has one trip detection logic.
. - i
Dlagg(;sdt(;crl':uble Malfunction is detected when ... (P(c):shs?l(j:li; I:_?;:ISSG) AT
P0420 ® Three way catalyst*2 does not operate properly. ® Three way catalyst™2 .
0702 ® Three way catalyst*2 does not have enough oxygen storage | ® Exhaust tube FA
capacity. ® |ntake air leak
’ ® |njectors
® |njector leak RA
OVERALL FUNCTION CHECK B

Use this procedure to check the overall function of the three way catalyst*2. During this check, a DTC
might not be confirmed.

. . - ST
] 1) Star‘t‘ engine and warm ‘I‘t up sufﬁcn;alntly. )

W MONITOR 3¢ NO FAIL 2) Set “MANU TRIG” and “HI SPEED", then select “FR
CMPS'RPM(REF)  2137rpm 02 SENSOR”, “RR 02 SENSOR”, “FR 02 MNTR”, ge
MAS AIR/FL SE 1.96V “KR 02 MNTR” in “"DATA MONITOR” moda with
COOLAN TEMP/S 84°C CONSULT.

FRO2SENSOR 037V 3) Touch “RECORD” on CONSULT screen with engine g
FR O2 MNTR LEAN speed held at 2,000 rpm constant under no load.
RRO2SENSOR  1.30V 4) Make sure that the switching frequency between
RROZMNTR o RICH “RICH” and “LEAN" of “RR 02 SENSOR” is very [a
RECORD less than that of “FR 02 SENSOR".
SEF097P Switching frequency ratio =
Rear heated oxygen sensor switching frequency EL
Front oxygen sensor*1 switching frequency
0228

This ratio should be less than 0.7 (California
modeis), 0.5 (Non-California models).

If the ratio is greater than 0.7 (California models), 0.5
(Non-California models), the three way catalyst*2 is
not operating properly.
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TROUBLE DIAGNOSIS FOR DTC P0420
Three Way Catalyst*2 Function (DTC: 0702)

e (Cont’d)
Gj] @g ) .«'ﬁ‘ 1)} Start engine and warm it up sufficiently.

- &/ 2) Set voltmeter probes between ECM terminals
|| ECM i_éiCONNECToﬂ {front oxygen sensor*1 signal) and {engine
s PR p” 3 ground), and ECM terminals &2 (rear heated oxygen

Aty sensor signal) and @) (engine ground).
= I’:s 3) Keep engine speed at 2,000 rpm constant under no
o= 3 load.
f& ° 4) Make sure that the voltage switching frequency (high
@ S D ¢ H & low) between ECM terminals & and @ is very less
SEF098P than that of ECM terminals @9 and @3,

Switching frequency ratio =
Rear heated oxygen sensor voltage switching
frequency

Front oxygen sensor*1 voltage switching fre-
quency

This ratio should be less than 0.7 (California
modeils), 0.5 (Non-California modeis).

If the ratio is greater than 0.7 {California models), 0.5
(Non-California models), it means three way cata-
lyst*2 does not operate properly.

Note: if the voltage at terminal @) does not switch peri-
odically more than 5 times within 10 seconds at
step 3, perform TRCUBLE DIAGNOSIS FOR DTC
P0O130 (Front oxygen sensor*1) first. (See page
EC-122.)

*1: Front heated oxygen sensor (California models)
Front oxygen senscor (Non-California models)

*2: Warm-up three way catalyst (California models)
Three way catalyst {Non-California models)

- EC-188



TROUBLE DIAGNOSIS FOR DTC P0420

SEF089P

Three Way Catalyst*2 Function (DTC: 0702)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK EXHAUST SYSTEM.
Visually check exhaust tubes and muffler
for dent.

NG

L d

Repair or replace it.

lOK

B]

I—_Eom “[olconmECTOR |

102, 104, 107,109
—

SEF175P

HEHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before the three way cata-

NG

Repair or replace.

lyst.
l OK

CHECK INTAKE AIR LEAK,

Start engine and run it at idle. Listen for an
intake air leak after the mass air flow sen-
S0f,

NG

b4

Repair or replace.

g lOK

CHECK INJECTORS.

1. Refer to WIRING DIAGRAM for
Injectors, EC-243.

2. Check voltage between ECM terminals
, , , ar and ground
with CONSULT or tester.

Battery voltage should exist.

NG

Perform TROQUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-243.
Repair harness or connec-
tors.

LOK

Remove injector assembly.
Refer to EC-26.
Keep fuel hose and all injectors connected

to injector gallery.

1. Turn ignition switch "OFF".

2. Disconnect camshaft position sensor
harness connector.

3. Turn ignition switch “ON".
Make sure fuel does not drip from injec-
tor.

Drips

Replace the injectors from
which fuel is dripping.

lDoes not arip.

Trouble

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

Py
L

is not

Replace three way cata-
lyst 2.

fixed.

lTroubJe is fixed.

INSPECTION END

*2: Warm-up three way catalyst (California models)
Three way catalyst (Non-California models)

EC-189
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle speed
sensor

AEC110

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
speedometer. The speedometer then sends a signal to the
ECM.

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... .
(Possible Cause)
No.
PO500 ® The almost 0 km/h (0 MPH) signal from the vehicle ® Harness or connector
0104 speed sensor is sent to ECM even when the vehicle is {The vehicle speed sensor circuit is open or shorted.)
driving. ® ‘ehicle speed sensor

B VEHICLE SPEED SEN CKTIR

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

by

[ nexr )T START |

MEF559D

¥ MONITOR  ¥r NO FAIL I:]

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

RECORD [

SEFZ41N

340

OVERALL FUNCTION CHECK
Use this procedure to check the overali function of the vehicle
speed sensor circuit. During this check, a DTC might not be

confirmed.
1} Jack up drive wheeis.

2} Start engine.
3) Perform “VEHICLE SPEED SEN CIRCUIT" in
“FUNCTION TEST” mode with CONSULT.
OR

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

suitable gear position.
OR

EC-190



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (DTC: 0104)

L)
(Cont’d)
FUEL SYS #2 @\ 1) Jack up drive wheels.
57% .

Do o 2) Siart ongine "
LONG FT #1 -3% 3) Read vehicle speed sensor signal in “MODE 17 with

INE SPD 2205RPM GST
VEHICLE SPD 573'\,;"’":l .
N AINCE p The vehicle speed on GST should be able to exceed [MA
A Epos | olamisee 10 km/h (6 MPH) when rotating wheels with suitable
925 LOCATION 0.0000 gear position. _
OBRTBLS1 0% OR E
025 B1,$2 0.070V

serasen| 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 conditions.
Engine speed : (A/T models) 1,800 - 3,200
rpm

(M/T models) 1,700 - 3,600 FE
rom
Intake e
manifold vacuum: (A/T models) -46.7 to —-20.0 L
kPa
(=350 to -150 mmHg, -13.78 AT
to -5.91 inHg) ‘
(M/T models) -46.7 to —-33.3
(-350 to -250 mmHg, —13.78
to —9.84 inHg)
Gear position : Suitable position (except “N” EA

or “P” position)
3) Stop the vehicle, turn ignition switch “OFF”, wait at
least 5 seconds and then turn “ON”, B4
4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
Even though Diagnostic Trouble Code is not detected, ER
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)
EC-VSS-01
IGNITION SWITCH
ON or START
| Refer to “EL-POWER".
104 :
g mamm : Detectabie ling for DTC
T — : Non-detectable line for DTC
BR @:Aﬁ modals
BR
COMBINATION [2]
METER 19 [mRAY RIY RY
(SPEEDOMETER) .
e e
)
YiG
(I) E - Ay
|—'-| _________ |—'-|-
YIG @ EE]
A E T
e
Y/G
:
o—0 YIG Y/G R RY
| I—| [E:] [l [Ci] =1
B B 8 Vep ECM (ECCS vep.a AT VEHICLE
A L CONTROL CONTROL SPEED
= = = MODULE) UNIT SENSOR
) @DEED
s P - T > A - P ] ]|
R [ ° -l 5 -||1 o 3[2] M50
i B ihe w w| wo! ] W W
t

| il
12314 ] [e[o[efaas @ P P PR A P P O T EA R W @ AT GB
L H.S _J Gy

5161718 161718[192021[22 36; 37| 38139 140141 ]42] 43144 |45 46| 47148 s

101}102[ 103} [104]105]106 1)2713] ]4] 2 a8]39 1 5455

HAHBEND 24 27128] [a2[43 [45]57154] Fi9
arliosfioe| [ticfiit]ifel S sl O P TE] [hs EE @ il6s) .
113[114]115 |116]117]118 L'|-5J 1611718 NEH I ER [51]52] [66[67] @

£

.p.

AECH53
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TROUBLE DIAGNOSIS FOR DTC P0500

ECM

O|CONNECTOR

DISCONNECT DISCONNECT
od€E ME

26

Biscass]

AECE02

Vehicle Speed Sensor (VSS) (DTC: 0104)

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions
properly.

OK

-

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

l 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-193

Y

CHECK INPUT SIGNAL CIRCUIT. NG_; Check the following.
1. Turn ignition switch “OFF”. | ® Hamess connectors
2. Disconnect ECM hamess connector @2,
and cornbination meter harness con- ® Harness for open or short
nector. between ECM and combi-
3. Check harness continity between ECM nation meter
terminal @ and terminat @ if NG, repair harness ot con-
Continuity should exist. nectors.
If OK, check harness for short.
l OK
NG

Check the following.
® Harness connectors

. 29

L Ifgrs?essc’mectors
GD2

® Harness for open or 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.)

A

EM

LG

FE

€L

343



- TROUBLE DIAGNOSIS FOR DTC P0505

SYSTEM DESCRIPTION

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205)

Camshaft positicn sensor

Engine speed

Y

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Ignition switch

Stan signal

Y

Throttle pasition sensor

Throttle position

Y

Inhibitor switch (A/T models)/
Neutral pesition switch (M/T models)

ECM
(ECCS
controi

Park/Neutral position

r

5| IACV-AAC valve

module)

Air conditioner switch

Air conditioner operation

Y

Power steering oil pressure switch

Power steering load signal

Y

Battery

Battery voltage

h 4

Vehicle speed sensor

Vehicle speed

Cooling fan

Cooling fan operation

Rear window defogger switch

Rear window defogger operation

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

COMPONENT DESCRIPTION
IACV-ACC valve

The JACV-AAC valve is moved by ON/OFF pulses from the
ECM. The longer the ON pulse, the greater the amount of air

that will flow through the valve. The more air that flows through
the valve, the higher the idle speed.

SEFQ40E
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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 Gl
No {Possible Cause)

PO505 A) The IACV-AAC valve does not operate properly. ® Harness or connectors

0205 (The IACV-AAC valve circuit is open.) A
® |ACV-AAC valve

B)ThelACV—AACvalve g -r'{&tuéblé‘réié' properly e 6 -
{The TACV-AAC valve circuil is shorted.)

® [ACV-AAC valve

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Procedure for malfunction A
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT. Fe
3) Start engine and run it at idle for at least 2 seconds.
OR
®) 1) Start engine and run it at idie for at least 2 seconds. GL
= 2) Select “MODE 3” with GST.
OR
@ 1) Start engine and run it at idle for at least 2 seconds. T
2) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.
Procedure for malfunction B AT

1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 sec- EA
ondgs.
3) Turn ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT. o7
4) Start engine and run it for at least 30 seconds at idle
speed.

. OR - — BR
@ 1) Start engine and warm it up sufficiently.
= 2) Tumn ignition switch “OFF” and wait at least 5 sec-
onds. 8T
3) Start engine again and run it for at least 30 seconds
at idle speed.

4) Select “MODE 3" with GST. ES
OR
1) Start engine and warm it up sufficiently.
2} Tum ignition switch “OFF” and wait at least 5 sec- BT
onds.
3) Start engine again and run it for at least 30 seconds
at idle speed. HA

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

5) Perform “Diagnostic Test Mode Il (Seif-diagnostic 2L
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0505

- Ildle Air Control Valive (IACV) — Auxiliary Air
Control (AAC) Vaive (DTC: 0205) (Cont’d)

EC-AAC/V-01

mmmi - Detectable line for DTG
—— - Non-deteciable line for DTC

IGNITION SWITCH
ON or START

10A Refer tc "EL-POWER".

G/Y

I GBIED)
GNGN—-—GNY

1ACV-
AAC VALVE

m
TR
) |F

%-@-%-%Emﬂk

B
101 ECM (ECCS
ISC CONTROL

MODULE)

=1 . = Refer to last page {Foldout page}.

T @D LD B ONGCE
3[4/ av LT/ ey A —J Gy

38139
42143
49}50

101)102]103| {104{105
107{108]109] {110{111
T13[114[115] 116]117

AECD45

. EC-196



TROUBLE DIAGNOSIS FOR DTC P0505
Idie Air Control Valve (IACV) — Auxiliary Air

R Control (AAC) Valve (DTC: 0205) (Cont’d)
ower steering
hose DIAGNOSTIC PROCEDURE
&
INSPECTION START
CHECK POWER SUPPLY. NG | Check the folfowing. :
1. Stop engine. "] ® Harmess connectors
2. Disconnect IACV-AAC valve harness @ E1D Eli
connector. ® 10A fuse
AECS545| | 3. Turn ignition switch “ON". ® Harness for open or short
4. Check voltage between terminal @ and between IACV-AAC valve Lz
. R ground with CONSULT or tester. harness connector and
— Voltage: Battery voltage fuse
faiby 15 oK It NG, repair hamess or cor-
s1d/ nectors.
Vi
t [V] B )
® & CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following. FE
: 1. Disconnect ECM harness connector. | ® Harness connectors
05 2. Check harmess continuity between ECM &9,
:)i terminal and terminal @ If NG, repair harness or con- oL
= Continuity should exist. nectors,
If OK, check hamess for short.
MEF213C
- _ 3 OK MT
ﬁi}l & D'{“Z{”j’] CHECK COMPONENT NG [Replace IACV-AAC valve.
V. s. 1S. (IACV-AAC valve). > 5
m Refer to “COMPONENT {INSPECTION” AT
[_ecm__|-lconnEcTor]] below.
101
§ O R,
Disconnect and reconnect harness connec-
@@‘ tors in the circuit. Then retest. o
L . ¢ Trouble is not fixed. e
AEC505( | Check ECM pin terminals for damage and
check the cennection of ECM harness con- BE
nector. Reconnect ECM harness connector
and retest.
l ST
INSPECTION END
BT
H&
COMPONENT INSPECTION
. IACV-AAC valve oL
Disconnect IACV-AAC valve harness connector.
DISCONNELT o Check IACV-AAC valve resistance.
Resistance: 1B
Approximately 10} at 25°C (77°F)
- e Check plunger for seizing or sticking.
et @]al e Check for broken spring.
AEG245
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TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control

These circuit lines are used to control the smooth shifting up and
down of A/T during the hard acceleration/deceleration.

Voltage signals are exchanged between ECM and A/T control
unit.

Diagnostic Check ltem
Trouble Malfunction is detected when ... )
{Possible Cause)
Code No.
PO600 ® ECM receives incorrect voltage from A/T control unit | ® Harness or connectors

continuously.

{The circuit between ECM and A/T control unit is open
or shorted.}

*: This DTC can be detected only by “DATA MONITOR (AUTO TRIG)" with CONSULT.

®

Hs. Ej] C@ L

CONNECT

Ecwm ﬁcowmecma |

24 29

<

@
®

AECES8

348

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1)} Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine, and race more than 1,000 rpm once,
then wait at least 40 seconds.

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the A/T con-
trol. During this check, a DTC might not be confirmed.
@ 1} Turn ignition switch “ON".
2) Start engine.
3) Check voltage between
ECM terminal @) and ground.
ECM terminal @ and ground.
Voltage: Approximately 7V
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TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (Cont’d)

EC-AT/C-01

H : Deteclable line for DTC M@L\
s . Non-datactable line for DTC ’
@: AT models
AT .
CONTROL ER
UNIT
DT3 DT3 DT2
ie]) [2]) LL‘iLI_l LG
BR/R BR/W LR .
A
[FE
Gk
BR/R
'Eﬁj '@‘ "@' -
l l L )
A,
ann
I24[ l 3] 1 L ECM
o DT3 DT2 (ECCS CONTROL RA
MODULE)
BR
5T
RS
ANEE
> FTT;
I l - HH
AN INEEREDE @ PR P PS P Pl K R I R R I B s
51e]718] [s6l17]18]19]2c]21] 22 36] 371 38lao]40]41[42]43]44]45 46747148 L HS.
i 1. ' EL
101]102[103| [104[105]108 G :
107{108{108] [110]111]112 HS o3
113[114]115] |118]117]118 w -

AEC971

EC-199 39



TROUBLE DIAGNOSIS FOR DTC P0600

Front passenger
center console

Front passenger side
AEC531

AT control unit
harness connector

Ut

T

G
yE— )
aﬁ From/
N S
o, , passenger \
- W oor opening
AEC556

f; =
AT cumir_fo] connecToR])

He

ECHM CONNECTOR Ty K
238 29 30 DISLORNECT
|
1
> ’ SEF156P
,E & DISCONNECT
A&
[___ecm o] connecton]
84. 29, 30,
SE=F157P

350

A/T Control (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥
CHECK INPUT SIGNAL CIRCUIT. NG_; Check the following.
1. Tutn ignition switch “OFF". "| ® Hamess connectors
2. Disconnect ECM harness connector @
and A/T control unit harness connector. ® Harness continuity
3. Check harness continuity between ECM between ECM and A/T
terminal @4 and terminal (9, ECM ter- control unit,
minal and terminal @ ECM termi- If NG, repair harness or con-
nal @ and terminal @ nectors.
Continuity should exist.
OK
B :
NG

CHECK INPUT SIGNAL CIRCUIT.

Check harness continulty between ECM
terminal @ and ground, ECM terminai

@ and ground, ECM terminal and

ground.

Continuity should not exist.

OK

A 4

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

Trouble is not fixed.

.

Check ECM pin terminals and A/T controf
unit pin terminals for damage and check
the connection of ECM harness connector.
Reconnect ECM harness connector and
retest.

h J

INSPECTION END

EC-200

Check the harness
betwaen ECM and A/T
control unit.

If NG, repair harness.




TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (DTC: 0301)
The ECM consists of a microcomputer, diagnostic test mode cl

selector, and connectors for signal input and output and for
power supply. The unit controls the engine.

Il
EM
SEC2208

LG

Diagnostic Trouble Co Check Item

Code No. Malfunction rs' detected when ... (Possible Cause)
PCE05 ® ECM caleulation function is malfunctioning. ® ECM
0301 {ECCS control module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

4) Run engine for at least 30 seconds at idle speed. M
CR
@ 1) Turn ignition switch “ON".
2) Select “Mode 3” with GST. AT

3) Start engine.
4) Run engine for at least 30 seconds at idle speed.
OR FA

1) Turn ignition switch “ON”.

2) Start engine and wait at least 30 seconds. .
3) Turn ignition switch “OFF” and wait at least 5 sec- RA
onds.
4) Perform “Diagnostic Test Mode !l (Self-diagnostic BR
results)” with ECM. -
DIAGNOSTIC PROCEDURE &7

"INSPECTION START _
g RS

E] 1) Turn ignition switch “ON".
2) Select “SELF DIAG RESULTS”

mode with CONSULT. By
3) Touch "ERASE”.
OR
G@ 1) Turn ignition switch “ON”, "

2) Select MODE 4 with GST.
3} Touch “ERASE".

1) Turn ignition switch “ON™.
2} Erase the diagnostic test mode
I} (Self-diagnostic results)
memory. o<

v
{Go to @ on next page)
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (DTC: 0301) (Cont’d)
| ®

'

PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE.
See previous page.

v

Is the DTC P0OB05 (0301) disptayed Yesb Replace ECM.

again?
l Na

INSPECTION END

‘2 | EC-202



TROUBLE DIAGNOSIS FOR DTC P0705

Neutral position switch
harness connector

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.

Rl
EM
AECS557
LG
Diagnostic
Trouble Code Malfunction is detected when ... Check ltems
(Possible Cause)
No.
PO705 ® 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 circuit
is open or shorted.)
® Neutral position switch (M/T models)
® |nhibitor switch (A/T models)
GL
AT

SHIFT

B PARK/NEUT POSI SW CKT il

ouT ofF N/P -RanGE

OVERALL FUNCTION CHECK

not be confirmed.
@ 1} Turn ignition switch “ON”.

Use this procedure to check the overall function of the park/
neutral position switch circuit. During this check, a DTC might AT

THEN 2) Perform “PARK/NEUT POSI SW CKT” in “FUNC- F&
TOUGH START TION TEST modec\;vgh CONSULT.
' = 2) Select “P/N POSI SW” in “DATA MONITOR” mode RA
| next || START | with CONSULT,
SEFg62N 3) Check the “P/N POSI SW” signal under the following
conditions. e
3t MONITOR % NO FAL [] — — .
PN POSI SW ON Condition (Gear position) Known good signal ST
“P" (A/T only) and “N” position ON
Except the above position OFF
RS
OR
1) Turn ignition switch “ON".
2) Check voltage between ECM terminal 3 and body BT
[ RECORD | ground under the following conditions.
SEFI963N

CGNNECT

I Ecuunscron]je
&)

@ 1

" SEF984N

Condition (Gear position) Voltage (V) (Known good data) [FIAy
“P" (AfT only) and “N” position Approx. 0
Except the above position Approx. 5 EL
B2

EC-203
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TROUBLE DIAGNOSIS FOR DTC P0705

354

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)

EOM (E00S animion switer EC-PNP/SW-01

MODULE) ON or START
NEUT s : Delectable fne for DTC
Il:ziz-]—l Refer to “EL-POWER'. eass ; Non-detectable ine for DTC
G/OR {0 : MT models
EZJ (A AT models
Ll"" : Models with ASCD system

GOR : Models without ASCD systam

G/OR
a
O
: INHIBITOR
GI_E_IR SWITCH
Eo12
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GIOR
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NEUTRAL
POSITION
Al i
p Y (#D]ED]
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4
I—L-J—‘ GIOHI
B TO EL-ASCD
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RELAY
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;=—-|__.I w
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TROUBLE DIAGNOSIS FOR DTC P0705

Neutral position switch
harness connector

AECS57

MEF2170)

B]
DISCONRECT
A€

[olconnECTOR]|
22

[_Ecm

€&
\gld/

(3

AEC515

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)
DIAGNOSTIC PROCEDURE

Neutral position switch

INSPECTION START

l

CHECK GROUND CIRCUIT. NG | check the following.

1. Disconnect neutral positicn switch har- | ® Harness connectars
ness connector. .

2. Check harness continuity between termi- ® Harness for open or shart
nal (d) and body ground. between neutral position
Continuity should exist. switch and body ground
If OK, check harness for short. If NG, repair harness or con-

OK nectors.
. i

CHECK INPUT SIGNAL CIRCUIT. NG | check the following.

1. Discannect ECM harness connector. "| ® Hammess connectors

2. Check harness continuity between ECM '
terminal and terminal (b). ® Harness connectors
Continuity should exist. E&1®, @D
If OK, check harness for short. ® Harness connectors

oK @),
® Harness for open or shart
hetween ECM and neuiral
position switch
If NG, repair harness or con-
nectors,
CHECK COMPONENT NG_ Replace neutral position
(Neutral position switch). 7| switch.

Refer to MT section

lOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retast.

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-205

AT

i)
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TROUBLE DIAGNOSIS FOR DTC.P0705
' Park/Neutral Position Switch (DTC: 1003)

B NEUTRAL POSISWCKT B
SHIFT

out oF N/P -ranGe
THEN

TOUCH START

[ START |

SEF688P

(Cont’d)

Inhibitor switch

INSPECTION START

l

% NO FAL [

OFF
ON
OFF
ON

¥r MONITOR

START SIGNAL
CLSD TH/P SW
AIR COND SIG
P/N POSI W

I

RECORD |

SEF111P,

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON”.
2. Perform “NEUTRAL POSI SW
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

E .

=y B DISCONNECT
{[__EcH__|o] conNECTOR]| . €)

SEFB86P

Without ASCD  With ASCD

DESCOMNECT . DISCONNECT
[vga] o5
AE) HAE)
N [a]
1] [6]7]2]
[2]7]a]

<
i

AEC236

. Make sure that inhibitor switch
circuit functions properly. (Refer
to AT saction.)

2. Disconnect ECM hamess con-

nector.

3. Shift selector lever to "P” posi-

tion.

4. Turn ignition switch “ON”.

5. Check harness continui

between ECM terminal
body ground.

Continuity should exist.
If OK, check harness for short.

6. Shift selector lever to “N” posi-

tion.

7. Check harness continui

between ECM terminal

body ground.

Continuity should exist.

If OK, check harmess for short.

and

and

& lNG

356

CHECK POWER SUPPLY.

1. Turn ignition switch "OFF”.

2. Disconnect inhibitor relay.

3. Make sure that selector lever is in “P” or
“N" position.

4. Turn ignition switch “ON".

5. Check voltage between terminal @ and
ground.

Voltage: Battery positive voltage

oK
- »(® (Skip page.)

+NG
{Go to @ on next page.)

EC-206



TROUBLE DIAGNOSIS FOR DTC P0705

()

AEC024A

;2 1] 6l7]3]
El 2

_

. Without ASCD  With ASCD

DISCONNECT
&] A€
T4 ]

DISCONMECT
v.[ 5

(5

AEC025A

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)
@&l

CHECK HARNESS CONTINUITY NGL Check the following.

BETWEEN INHIBITOR SWITCH AND | ® Harness connectors [

BATTERY. '

1. Turn ignition switch “OFF”. ® Harness connectors ,

2. Disconnect inhibitor switch harness con- =
nector, ® 10A fuse

3. Turn ignition switch “ON". ® Harness for open or short

4. Check voltage between terminal @ and between fuse and inhibitor
ground. switch LG
Voltage: Battery positive voltage If NG repair harmness or con-

oK nectors.

CHECK HARNESS CONTINUITY NG | Check the following. BE

BETWEEN INHIBITOR SWITCH AND "] @ Joint connector-5

INHIBITOR RELAY. ® Harness connectors

1. Tum ignition switch “OFF". ,

2. Check harness continuity between termi- ® Harness for open or short GL
nals and between inhibitor switch
Continuity should exist. and inhibitor reday
If OK, check hamess for short. If NG, repair harness or con- MT

3. Check harnesg continuity between termi- nectors.
nals and
Continuity shouid exist. ﬂ.

If OK, check harness for short. AT
OK
'@a

CHECK COMPONENT NG‘ Repiace Inhibitor switch.

(Inhibitor switch}. -

Refer to AT section. B

l OK
Disconnect and reconnect harness connec- BR
tors in the circuit. Then retest.
l Troubie is not fixed.
ST

Check ECM pin terminals for damage and

check the connection of ECM harness con-

nector. Reconnect ECM harness connactor RS

and relest. el

INSPECTION END BT
A
EL
B

EC-207
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TROUBLE DIAGNOSIS FOR DTC P0705

[

AEC238

H
o o

-H.S.

DISCONNECT

A€

ECM

(5

C|CONNECTOR

22

6

3] With

[1]AscD

7 | Without

[

T.5.

51 ASCD

EISCONNECT

AECS16

358

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)

i

CHECK GROUND CIRCUIT.

NG

1. Tumn ignition switch “OFF".
2. With ASCD:
Check harness confinuity between termi-
nals @ @ and body ground.
Without ASCD:
Check hamess continuity between termi-

nals @, @ and body ground.

lOK

Repair harness or connec-

"1 tors.

CHECK INPUT SIGNAL CIRCUIT.

NG

With ASCD:

Check hamess continuity between ECM
terminal @ and terminal @

Without ASCD:

Check harness continuity between ECM
terminal @ and terminal @

OK

Check the following.

~| ® Harness connectors

.
@ Harness connectors ,
&)

® Harness for open or short
between ECM and inhibitor
relay

If NG, repair harness or con-

nectors,

CHECK COMPONENT

NG

{Inhibitor relay).
Refer to “COMPONENT INSPECTION" on

next page.
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

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-208

A J

Replace inhibitor relay.




TROUBLE DIAGNOSIS FOR DTC P0705

AEC157

Park/Neutral Position Switch (DTC: 1003)
(Cont'd)
COMPONENT INSPECTION

Inhibitor relay (A/T models with ASCD) &
Check continuity between terminals (& and @).

Conditions Continuity BilA
12 V direct currant supply
between terminals @ and @ Yes EM
No current supply No
If NG replace relay. Le

SEF020M

FE
CL

inhibitor relay (A/T models without ASCD) W

Check continuity between terminals (3) and &).

Conditions Continuity AT

12 V direct currant supply Yes

between terminals (1) and (2). B

No current supply No

If NG replace relay. RA
ST
RS
BT
A
EL
iy

EC-209

359



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (DTC: 0201)
Ouput 'Cﬂ COMPONENT DESCRIPTION
signal Y P e - . - - —
T Ignition coil & power transistor (Built into distributor)
Primary seconcary | 1€ ignition coil is a small molded type. The ignition signal from
colt e coil the ECM is sent to the power transistor. The power transistor
Input signal | switches on and off the ignition coil primary circuit. As the pri-
{From power mary circuit is turned on and off, the proper high voltage is
transistor) induced in the coil secondary circuit.
SEFH97K]
Diagnostic :
Trouble Malfuncticn is detected when ... ChPTCk tems
{Possible Cause)
Code No.
P1320 ® The ignition signat in the primary circuit is not sent to | ® Harness or connectors
0201 ECM during engine cranking or running. (The ignition primary circuit is open or shorted.)

® Power transistor unit.

® Resistor

® Camshaft position sensor

® Camshaft position sensor circuit

360

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Note: If both DTC P0340 (0101) and P1320 (0201) are
displayed, perform TROUBLE DIAGNOSIS FOR DTC
P0340 first. (See EC-171.)

5
3)

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

OR

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

3)
oy 1)
2)
3)
4)

Turn ignition switch “ON”.

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

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

Perform diagnostic test mode |l (Self-diagnostic
resulis) with ECM.

EC-210



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (DTC: 0201) (Cont’d)

EC-IGN/SG-01 ¢

BATTERY T
WA
30A
EI muma : Deteclable line for DTC
w m—— : Non-detectable line for DTC EM
Refer to "EL-POWER".
! _
IGNITION To EC-MAIN
OFF ./‘ ST |SWITCH LG
., Ei10
acc ®-Fon
Ry B
Bi -ﬁ — l CONDENSER
B/H@BIR_BJH@BIH-.1 o
® sR-T Hzks

]
B/R gL

ﬁ—l

DISTRIBUTOR IGNITION POWER
COIL

TRANSISTOR
Hr

el

S E@
&

LI
G

G : B
- — -
@ @-: )
» ; A
(1] |RESISTOR

RA

b=

®
YR
f I I BR
Y/R
’ B
=

=1 a
SPARK ECM (ECCS -
PLUG IGNCK iGN N Ror = ST
MODULE)
= = =

=

RS
IEI Refer ta last page (Foldout page}. BT
K -
5 W [ ‘IE GY
A
G
w El
il
101}102{1031 [104[105}106 2 38 5%
24 27 42 0
1071108108} o2 O Pl b
113[114]118] h1sj117]118 24[3536 57

AEC954

EC-211 361
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TROUBLE DIAGNOSIS FOR DTC P1320

e
MEF119C

'_ o Qf.%? ( fmﬁ

\;) lHé/ @J
e

Power transm!or\ // .
harness connecter

\/\, .

o

MEF120C
~ DISCONNECT
= 53]
alh) LS
@ =y
0 Y
&
MEF691A
=
E ~ DISCONNECT
[ ] ool
(alhii) | 4N
&
8EF307J

|

CISCONNECT

DISCOMNEST

an
3 Y

AECS534

Ignition Signal (DTC: 0201) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

Turn ignition switch “OFF”, and restart
engine.
Is engine running?

Yes

— (&) (Go to next page.)

CHECK COMPONENTS

{Ignition coil, powaer transistor).

Refer to “COMPONENT INSPECTION”,
EC-214,

4

OK

¥

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 haress con-

nector and retest.

INSPECTION END

EC-212

No
v

CHECK POWER SUPPLY. NG._ Check the following.

1. Turmn ignition switch “QFF”. ® Harness connectors

2. Disconnect ignition coil harmess con- . (MD)
nector, ® Harness connectors

3.Turn ignition switch “ON". ,

4. Check voltage between terminal @ @® Harness for open or short
and ground with CONSULT or tester. between ignition coil and
Voltage: Battery voltage ignition switch

If NG, repair harness or con-
OK nectors.
B v

CHECK GROUND CIRCUIT. NG.; Repair harness or connec-

1. Turn ignition switch “OFF". tors.

2. Disconnect power transistor harness
connhector.

3. Check harness continuity between ter-
minal and engine ground.

Continuity should exist.
If OK, check harness for short.

4, Check harness continuity between ter-
mlnal and terminal
Continuity should exist,

If OK, check harness for short.
OK
Y

CHECK INPUT SIGNAL CIRCUIT. NG.; Repalr harmess or connec-

1. Disconnect ECM harness connector. fors.

2. Check hamess continuity between ECM
terminal and terminal
Continuity should exist.

If OK, check harness for short.
OK
Y
NG

Replace malfunctioning
component(s).




TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (DTC: 0201) (Cont’d)

®
% JISCONNECT DISCONNEDT .
' _E} A4 € D l el
[_eon flcommector] (gt CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
! 1. Stop engine. " tors.
2. Disconnact ignition coil hamess con- A
nector.
3. Strip tape covering resistor and con-
denser. Efd

4, Disconnect ECM harness connector.
5. Check harness continuity between ter-
minal (&) and terminal (¢}, terminal (d) LG
and ECM terminal @
Continuity should exist.
If OK, check harness for short.

OK
k4
CHECK COMPONENTS ' NG | Replace resistor. FE
{Resistor). g
Refer to “COMPONENT INSPECTION"
on next page. EC-214. CL
SEF444R OK
v RIT
D e = o=y Disconnect and reconnect harness con-
% Eéj] E@ nectors in the circuit. Then retest.
0]
@ Trouble is not fixed. AT
v
Chack ECM pin terminals for damage and FA&
check the connection of ECM harness
@A connector. Reconnect ECM harness con- i
w L, o nector and retest. BA
AEC504 v
BR

INSPECTION END

m - DISCONNECT CISCOMNECT
A€ [M4dE€ .
r

[ "Ecm_[clconnEcToR]| @] ()

2

G L[

AECS503

EL

[0}

EC-213 363



TROUBLE DIAGNOSIS FOR DTC P1320

AEC536

High

tension

lead ] Distributor
3

Ignition

7

-

SEF087M

SEF690P

364

Ignition Signal (DTC: 0201) (Cont’d)

COMPONENT INSPECTION
Ignition coil

t. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Terminal

Resistance [at 20°C (68°F)]

@-®

Abproximate!y 14}

If NG, repiace ignition coil.

3. Disconnect the high tension lead.
4. Check resistance between ignition coil harness connector
terminal (& and the connector on the ignition coil for the

high tension lead.

Resistance: Approximately 10.0k{} at 20°C (68°F)

If NG, replace ignition coil.

Power transistor

1. Disconnect power transistor harness connector.
2. Check power transistor resistance between terminals (@)

and (.
Terminals Resistance Result
Except 00} QK
@ and @ P
on NG

If NG, replace power transistor.

Resistor

1. Disconnect resistor harness connector.
2. Check resistance between terminals (@ and ().
Resistance: Approximately 2.2 k() at 25°C (77°F)

it NG, replace resistor.

EC-214



TROUBLE DIAGNOSIS FOR DTC P1336

Permanent magneat

SEFS56N

AAT714

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0905)

The crankshaft position sensor (OBD) is located on the tran-
saxle housing facing the gear teeth (cogs} of the flywheel or
drive plate. It detects the fluctuation of the engine revoiution.
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.

Pue to the changing magnetic field, the voltage from the sen-
sor changes.

The ECM receives the voltage signal and detects the fluctuation
of the engine revolution.

This sensor is not directly used to control the engine system,
It is used only for the on-board diagnosis of misfire.

Diagnostic

Trouble Code Malfunction is detected when ... Chgck ftems
{Possible Cause)
No.
P1336 ® A chipping of the flywhee! or drive plate gear tooth ® Harness or connactors
0905 (cog) is detected by the ECM. ® Crankshaft position sensor (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
@ 1) Start engine and run it for at least 4 minutes at idle
speed.

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

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

EL

o3

EC-215 365



TROUBLE DIAGNOSIS FOR DTC P1336
Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0905) (Cont’d)

CRANKSHAFT
POSITION . Detectable line for DTC
OR (OBD} e : Non-cetectabie fine for DTG
N ] (A AT models
w B
G S~
t |
| i
| 1
1 |
1 1
i !
| |
1
N | GBI
| 1
| ! Luw L
| 1
I 1
| 1
i I
I 3
| I
| 1
1 |
¥ |
OB chielasiaeiat=t =¥ _
-
W 8
[l o] .-
53
RGC/S GND-A ECM (ECCS O [35]
CONTROL ® ] SENS AT
CONTROL
MODULE) GND N
-
Fi7 G
=
T %) I
[/t
1]z 3[4] [ [o[[t2nat4]es PR FE A PR PR R R ER ER D R m
551712 {36]57]18] 18120 21| = sefer]aslsoleoatfazlasfeales esleTli]] = | LAY
fi )
101102]103] [104]105[108 Bﬂ 4] 2 38|39 .;05354 li\’m
24l2sTze[271z8) (42 [a3] [4a[as]28]57 o1
to7]108| 08| [110]191]112 10] (GD)]
[11112]13]14] O [eofeola 323} 1Zglsq) Jev[4efeefesled]es] WV H.S.
113[124115] [118[117]118 T a3 5i[52] [66]67]6alcs)
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: 0905) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥
CHECK INPUT SIGNAL CIRCUIT. NG | Rapair hamess or connec-
1. Tum ignition switch “OFF”. tors.
2. Disconnect crankshaft position sensor
{OBD) harness connector and ECM
AATT14 harness connectors.
3. Check continuity between ECM terminal
1 DiscomecT _ and terminal @). .
L) Eé} @ Continuity should exist.
T3. If OK, check harness for short.
2= |[_Ecm |0 CONNECTOR] - { OK
53
CHECK GROUND CIRCUIT. NG | check the following.
1. Turn ignition switch “OFF”. ® Harness for open or
@ 2. Check harness continuity between ter- short betwean ECM and
minal and engine ground. crankshaft position sen-
Continuity should exist. sor (OBD) harness con-
If OK, check hamess for short. nector
SEF341Q ® Hamess for open or
OK short between A/T con-
B] trol unit and crankshaft
- = ey position sensor (OBD}
ab TS, ® Harness conneciors
| @,
if NG, repair harness or con-
L nectors.
¥
Loosen and retighten the fixing bolt of the
crankshaft position sensor (OBD). Then
@ retest.
AECS01 ,L Trouble is not fixed. G
CHECK COMPONENT > Replace crankshaft posi-
[Crankshaft position sensor (OBD)]. tion sensecr (OBD).
Refer to "COMPONENT INSPECTION”
on next page.
‘L 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
connsecter. Reconnect ECM harness con-
nector and retest.
J, Trouble is not fixed.
NG

Visually check for chipping flywhee! or

drive plate gear tooth (cog).

Replace the flywheel or
drive plate,

¢OK

INSPECTION END

EC-217
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TROUBLE DIAGNOSIS FOR DTC P1336

SEF960N

P

T

- /@)

SEF151P

368

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0905) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

Ral e N

Disconnect crankshaft position sensor (OBD) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 432-528() at 25°C (77°F)

EC-218



TROUBLE DIAGNOSIS FOR DTC P1400

EGR valve and EVAP Canister Purge Control
- Solenoid Valve (DTC: 1005)

signal The EGR valve and EVAP canister purge control solenoid valve &l
responds to signals from the ECM. When the ECM sends an ON
(ground) signal, the coil in the solencid valve is energized. A _
plunger will then move to cut the vacuum signal from the throttle M2
body to the EGR valve and EVAP canister purge valve.

When the ECM sends an OFF signal, the vacuum signal passes

To EGR valve
and EVAP canister

To intake through the solenoid valve. The signal then reaches the EGR EM
air flow i
i serassn valve and EVAP canister.
LG
Diagnostic
Trouble Code Maifunction is detected when .... Ch?Ck Items
(Possible Cause)
No.
P1400 ® An improper voltage signal is sent to ECM through ® Harness or conhectors FE
1005 EGR valve & EVAP canister purge control solenoid (The EGR valve & EVAP canister purge contro! scle-
valve. noid valve circuit is open or shorted.)
® EGR valve & EVAP canister purge control solenoid EL
valve

OVERALL FUNCTION CHECK

WEGRC souv ciRcUTR Use this procedure to check the overall function of the EGR
DOES THE SOLENQID valve and EVAP canister purge control solenoid valve circuit. AT
During this check, a DTC might not be confirmed.
@ 1} Turn ignition switch “ON”.
2) Perform “EGRC SOL/V CIRCUIT” in “FUNCTION [E&
TEST” mode with CONSULT.

VALVE MAKXE

AN OPERATING SOUND

EVERY 3 SECONDS? OR
= 1) Turn ignition switch “ON”. U
NEXT
L NO J YES | 2) Perform “EGRC SOLENOID VALVE” in “ACTIVE
MEFS82D TEST” mode with CONSULT and check the operat-
ing sound, according to ON/OFF switching. BiR
] OR
W ACTIVE TEST B 1) Start engine and warm it up sufficiently. o
esrc soLv ON 2) Turn ignition switch "OFF” and wait at least 5 sec- ST
onds.
= = = MONITOR = = = 3) Start engine again. i
CMPS-RPM (REF)  Orpm 4) Check the voltage between ECM terminal and S
ground at idle speed.
Voltage: 0.04 - 0.08V B

5) Check that the voltage changes to battery voltage

I OFF and returns to 0.04 - 0.08V when the engine speed

EFa53F increases to about 2,500 rpm. HA

@ﬂ@ | . EL

ECM O|CONNECTOR
103

' ' B3¢
‘
@ O

AEC639

EC-219 369



TROUBLE DIAGNOSIS FOR DTC P1400
EGR valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005) (Cont’d)

EC-EGRC/V-01

IGNITION SWITCH

ON or START
Refer to "EL-POWER".
104
mmmm : Detectabie ling for DTC
e | Non-detectable line for DTC
GIN
GrY
[l
G/Y
EGR VALVE & EVAP CANISTER
CONTROL SOLENOCID
VALVE
—
LG
fro3 ECM (ECCS
EGR CONTROL
MODULE)
ﬁ [ >
i
W B or BR
1
101h10010a] [104l105}08 1)z|3 ] 20[21]22]25 a8[30] [4c]41] [53]s4fs5] [s6]
o lialos [t el LeDel [o] || () || Telslelerel i) Faliselriallen by
& poleols 52| [150| T7leeleafecledles w | A
113]114{115] [116[117{118] |4 16[17]18 a(a5)36]37 mm@

AEC963
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TROUBLE DIAGNOSIS FOR DTC P1400

EGR valve and EVAP
canister purge control
solenoid vaive harness

SEF386R

DISCONNECST

&) &

AECH17

DISCONMECT
A€

I__Ecm

|o|CONNECTOR||

(%

103

DiSCONNES™

jus!
1.5.

AEC518

EGR valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005) (Cont’d)

DIAGNOSTIC PROCEDURE

&
INSPECTION START
l _ A

CHECK POWER SUPPLY. NG | Check the following,

1. Disconnect EGR valve & EVAP canister "1 ® Harness connectors - "
purge control soienocid valve sub-har- , E
ness coniecior. ® 10A fuse

2. Turmn ignition switch “ON". ® Harness for open or short

3. Check voltage between terminal @ and between EGR valve & LG
ground with CONSULT or tester. EVAP canister purge con-

Voitage: Battery voltage trol solenoid valve sub-har-
oK ness connector and ignition
switch
If NG, repair harness or can-
nectors.
B FE

CHECK OUTPUT SIGNAL CIRCUIT. NG‘_ Check the foliowing.

1. Disconnect ECM hamess connector. | ® Harness for open or short GL

2. Check harness continuity between ECM between EGR valve &
terminal and terminal (b). EVAP canister purge con-
Continuity should exist. trot solenoid valve sub- -
If OK, check harness for short. harness connector and WT

OK ECM
If NG, repair harness or
connectors. AT

Check harness continuity between EGR NGL Repair harness or connec-

valve & EVAP canister purge control sole- 7| tors. [EA

noid valve and EGR vaive & EVAFP canister

purge control solenocid valve sub-harness

connector. A

i OK

GHECK COMPONENT NG | Replace EGR valve & 5A

(EGR valve & EVAP canister purge control "| EVAP canister purge con- =

solenoid valve). trol solencid vaive.

Refer to “COMPONENT INSPECTION”

on next page. 8T

IOK
Disconnect and raconnact harness connec- EBS
tors in the circuit. Then retest.
Trouble is not fixed.
l roubte is not fixe BT

Check ECM pin terminals for damage and

check the connection of ECM hamess con-

nector. Reconnact ECM harness connector HA

and retest.

'[ EL
INSPECTION END
DX
371
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TROUBLE DIAGNOSIS FOR DTC P1400

AEC241

372

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 (2
No supply No Yes

If NG, replace solenoid valve,

EC-222



TROUBLE DIAGNOSIS FOR DTC P1401

Sensor element EGR Temperature Sensor (DTC: 0305)
;,mg The EGR temperature sensor detects temperature changes in
(& the EGR passage way. When the EGR valve opens, hot exhaust &l
< | gases flow, and the temperature in the passage way changes.
Tightening nut The EGR temperature sensor is a thermistor that modifies a
@asket voltage signal sent from the ECM. This modified signal then [A
aske Connector 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. It ElA
is used only for the on-board diagnosis.
SEF589K
LG
(Reference data) L
10,000
EGR temperature Voltage Resistance
°C (°F) () (ML)
0(32) 4.81 7.9-97
1,000 50 (122) 2.82 0.57 - 0.70 EE
100 (212) 0.8 0.08 - 0.10
<
s CL
& 100
n
w
< MT
10 AT
- FE
1 1 1 1 1 I3
0 50 100 150 200
32)  (122) (2i2) (302}  (392) B,
Temperature °C (°F) Y
SEF526Q
Diagnostic Trouble L Check Hems
hen ...
Code No. Malfunction is detected when (Possible Cause)
g
P1401 A} An excessively low voltage from the EGR tem- | ® Harness or connectors ST
0305 perature sensor is sent to ECM, even when (The EGR temperature sensor circuit is shorted.)
engine coolant temperature is low. ® EGR temperature sensor BS
® Malfunction of EGR function, EGRC-BPT valve or EGR w
valve & EVAP canister purge control solenoid valve
................................................................................................................................................................................. -
B) An excessively high voltage from the EGR ® Harness or connactars BT
temperature sensor is sent to ECM, even (The EGR temperature sensor ¢ircuit is open.}
when engine coolant temperature is high. ® EGR temperature sensor y
® Maliunction of EGR function, EGRC-BPT vatve or EGR LA
valve & EVAP canister purge control solenoid valve
[EL
)

EC-223 373



TROUBLE DIAGNOSIS FOR DTC P1401

* MONITOR % NOFAIL []

CMPSRPM (REF) Orpm
COOLANT TEMP/S 20°C
EGR TEMP SEN 43V

INT/A TEMP SE 22°C

SEF651R

Lift up the
EGR valve
by hand.

SEF3600Q

California models

AE B

™ Ecw IOfCONNECTOH" cﬁc "

28 51 62
1)
D

SEF577R

Non-CaIifornia models

ell

0[ CONNECTDH]‘ c @

63 51 62
9 1)
D & 1

AECO026A

HO QD

ol CONNECTOHII
62

[
P O

ECM

= SEF244R

374

EGR Temperature Sensor (DTC: 0305) (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGR
temperature sensor. During this check, a DTC might not be

confirmed.

Procedure for malfunction A and B

B v

2)

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

Confirm that engine coolant temperature and intake
air temperature are lower than 40°C (104°F). (if
necessary, wait until the temperatures equal atmo-
spheric temperature.)

Confirm that “EGR TEMP SEN" reading is between
3.45V and 5.0V.

Start engine and warm it up sufficiently.

Run engine at idle for at least 2 minutes.

Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSES FOR DTC P0400 and
P0402. (See pages EC-176 and 185.)

Read “EGR TEMP SEN" at about 1,500 rpm with
EGR valve lifted up to the full position by hand.
Voltage should decrease to less than 1.0V.

If step 7 is OK, perform TROUBLE DIAGNOSES
FOR DTC P0400, P0402 and P1400. (See pages
EC-176, 185 and 219.)

3)
4)
6)

7)

8)

OR
Turn ignition switch “ON”.
Confirm that voltage between ECM terminals &9,
(California models), €3 (Non-California models) and
ground are more than 2.72V. (If necessary, wait until
engine coolant temperature and intake air tempera-
ture equal atmospheric temperature.)
Confirm that voltage between ECM terminal 62 and
ground is between 3.45V and 5.0V.
Start engine and warm it up sufficientty.
Run engine at idle for at least 2 minutes.
Confirm that EGR valve is not lifting. if NG, go to
TROUBLE DIAGNOSES FOR DTC 0302 (P0400)
and P0402. (See pages EC-176 and 185.)
Check voltage between ECM terminal & and ground
at about 1,500 rpm with EGR valve lifted up to the full
position by hand.
Voltage should decrease to less than 1.0V.
If step 7 is OK, perform TROUBLE DIAGNOSES
FOR DTC P0400, P0402 and P1400. (See pages
EC-176, 185 and 219.)

EC-224



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (DTC: 0305) (Cont’d)

EC-EGR/TS-01

mmm : Detectable line for DTC A,
- ; Non-detectable line for DTC
(A AT modals
ER
LG
EGR
_—@_‘ TEMPERATURE
SENSOR
|
] ]
R/L 8 FE
Gl
.
4 O#B@B MT
AT
FA
RAL ] B
Al [Edl 3l AT BA
EGRTS GND-A  |ECM (ECCS SENS
CONTROL END CONTROL
MODULE) UNIT
EF19 BB
ST
RS
ER
5]
(F11)
1] @ amp €D
w &Y HA
11213]4 | [a o[ 1] T2[a]1a]i5 EI 2324%969728';93031 7 EO D 5 @3
5161718 | [16i17]18[15]20]21]22 3637 sef3olaofar]eafasfeaaslaclerhie| =) (Y
EL
Ir = — ] I ———
101{102[103| [104| 105108 11213 foofo1[2ofes]  [sese] [eofar} [63[s4iss] [se] )
or|icafros] [riofmaig] Lerelrielel fio) | (7 fi - leelaslecleries) aplas] adiashécioalonlosloo ’ DX
o] Ralofatfzafes] [Gss0] J47Taslezleafed 6s] W H.S.
113§114]115( [16[117]118 [1s] Tis[i7]:8 94[35]36[37 [51]52] Jecke7]es]eq]
AEC68
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR temperature sensar
harness connector

AECSE48

"

MEF204C

o]

QISCONNECT
25
A€

(]

MEF205C]

376

EGR Temperature Sensor (DTC: 0305) (Cont’d)

DIAGNOSTIC PROCEDURE

" INSPECTION START

}

CHECK POWER SUPPLY. NG_ Repair harness or connec-
1. Disconnect EGR temperature sensor 7| tors.
harness connector.
2. Turn ignition switch “ON".
3. Check voltage between terminal @ and
ground with CONSULT or tesfer.
Voltage: Approximately 5V
E] § oK
CHECK GROUND CIRCUIT. NG  Check the following.
1. Turn ignition switch “OFF". | ® Harness for open or short
2. Check hamess continuity between termi- between ECM and EGR
nal and engine ground. temperature sensor har-
Continuity should exist. ness connector
If OK, check harness for short. ® Harness for open or short
OK between A/T control unit
and EGR temperature
sensor
® Harness connectors
2,
If NG, repair harness or con-
nector.
v
NG

CHECK COMPONENT

{EGR temperature sensor).
Refer to “COMPONENT INSPECTION on

next page.
i oK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

¢ Trouble is not fixed.

Check ECM pin terminais for damage and
check the connection of ECM harness con-
nector, Reconnect ECM harness connector

and retest.

INSPECTION END

EC-226

hJ

Replace EGR temperature
sensor.




TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor (DTC: 0305) (Cont’d)

COMPONENT INSPECTION
@' | EGR temperature sensor .
Check resistance change and resistance value. &
EGR temperature Voltage Resistance
°C (°F) (V) (M) i
0 (32) 481 - 79-97
[Q] 50 (122) 2.82 0.57 - 0.70 EM
== 100 (212) 0.8 0.08 - 0.10
SEF643G "
If NG, replace EGR temperature sensor. e
10,000
1,000} FiE
]
g el
£ 100
g BT
10 AT
F&
s 50 00 150 200
(82) (1220 {212)  (302)  (392) BA
. Temparature °C {°F) '
SEF526Q
BIR
ST
RS
BT
A
EL
DX
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TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diaghosis Communication line (DTC:

0804)

The malfunction information related to A/T (Automatic Tran-
saxle) is transterred 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 ... (Pgs}:;::e Iigeglsse)
Code No.
P1805 ® An incorrect signal from A/T control unit is sent to ® Harness or connectors
0804 ECM. {The communication line circuit between ECM and A/T

control unit is open or shorted.)
® Dead (Weak) battery
® A/T control unit

378

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

® 2

3)

Turn ignition switch “ON™.

Select “DATA MONITOR” mode with CONSULT.
Wait at least 40 seconds or start engine and wait at
least 40 seconds.

OR
Turn ignition switch “ON”.
Wait at least 40 seconds or start engine and wait at
least 40 seconds. :
Setect “MODE 3” with GST.

OR
Turn ignition switch “ON™.
Wait at least 40 seconds or start engine and wait at
least 40 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
Perform diagnostic test mode Il (self-diagnostic
results) with ECM.

EC-228



TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication line (DTC:
0804) (Cont’d) |

EC-ATDIAG-01
Bl
AT
o e e e Bl
LI4T'5_| - (A AT models
G/IOR LG

—

FE
GL
G/OR
(#159) MT
= )
[l
G/OR
AT
A
RA
G/OR -
[l ‘
ATCK ECM (ECCS
CONTROL
MODULE) : - RS
' :
BT
[ (> (W59 i
L1 i W HA
[—l
21384 ] (2 e[l e[ 15 @ R i B R Bl Bl £ friy) 5L
5|67 48 | [6[17]18}19lz0l21]22 36[37] s8fsap]ar}a2]43lualas aslaz]ae] | = H.S. =
... -
101[102}103| [104]105]108 E B 38139 % ) o
7 24]2s[ze]27]28] [45 (a3 57]58
”
toryiogl1of freofriaftie) Sy a O ESPOET] fleo| Torlésleelsalodlss] .w hS
1131114]115] [116]117]118 1617[18 34 |35]36]37 |68]57168]69)

AECS62

EC-229 : : 379



TROUBLE DIAGNOSIS FOR DTC P1605

Frant passenger
center console

Front passenger side

AECS31

A/T Diagnosis Communication line (DTC:

0804) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

’ [— i~ AST controd unit
: harness connector
L/

T

Front
passenger
door opening

AEC556

lo[ CONNECTOR ]j

QISCRWNECT I[A[T FTONIT
HE Gé )

[C_€cn | cownecToR]
=

45 -
r..7)
H.S

DISCOMKECT

®

y

CHECK INPUT SIGNAL CIRCUIT.

NG

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 terminal .
Contlnuity should exist.
If OK, check harness for short.

Check the following.

=
® Harness connectors

. l—%ess@ open or short
between ECM and A/T
control unit.

if NG, repair harness or con-

nectors,

OK

h 4

Disconnect and reconnect hatness 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 connhector.
Reconnect ECM hamess connector and
refest.

¥

INSPECTION END

SEF231P

380
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (DTC: 1308 ... California models,
0208 ... Non-California models)

2
SYSTEM DESCRIPTION @
Cooling fan control
Vehicle speed Wi
Vehicie speed sensor P >
. Engine coolant temperature i
Engine coolant temperature sensor » ECM
(ECCS Coolina 1 )
; oy “OVN® @l ocling fan relay(s ;
Alr conditioner switch Air conditioner “ON” signai control L . _ LG
. moduie)
Air conditioner triple-pressure Air conditioner pressure signal >
switch
The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, air
conditioner system pressure and air conditioner ON signal. The control system has 3-step control [HIGH/
LOW/OFF]. L
Operation
Air conditioner swhch is “QFF” Air conditioner switch is “ON" and triple-pressure switch is “OFF
o [y
ic = 221)
O 105 (221 O 105
g; s (221) % g § { % AT
£ 100(212) E 100 (212)
[0} [
E o509 //// / 5 950209 //% -
g g / A
= 20 80 =) 20 80
i (12) (50) | (12) (50) Bid:
Vehicle speed kim/h (MPH) Vehicle speed km/h (MPH) -
Ajr conditioner switch and triple-pressure switch are “ON” S
o BR
£ 105 (221
8 .
5 100 {212} BT
£ 5203
[=]
8 @
o RS
& 20 &0
& (12) {50
] Vehicle speed km/h (MPH) - T
) i,
D : Cooling fans do not operate % : Cooling fans operate at “Low” speed :E;E:E;E : Cooling fans operate at “High” spzz% 530
i,
EL
KX

EC-231 381



TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (DTC: 1308 ... California models,
0208 ... Non-California models) (Cont’d)

ON-BOARD DIAGNOSIS LOGIC

This diagnosis continuously monitors the engine coolant temperature.

If the coolmg fan or another component in the cooling system malfunctions, the engine coolant tempera-
ture will rise.

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

Dlagcr:;)csi:cr\;c;)uble Malfunction is detected when ... (PS;:E:;'?;SSE)
P1900* ® Cooling fan does not operate properly {Overheat). ® MHarness or connectors.
1308 (California models) | ® Cooling fan system does not operate properly (Over- (The cooling fan circuit is open or shorted.}
0208 (Non-California heat). ® Cooling fan
models) ® Engine coolant was not added to the system using @ Radiator hose
the proper filling method, #® Radiator

® Radiator cap

® Water pump

® Thermostat

For more information, refer to “MAIN 12
CAUSES OF OVERHEATING", (EC-241).

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

fornia models).

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 like
pouring coolant by kettle. Be sure to use coolant with the proper mixture ratio. Refer to MA
section (“Anti-freeze Coolant Mixture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS”).

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

382 EC-232



TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (DTC: 1308 ... California modeis,

0208 ... Non-California models) (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.

MAX-I WARNING:
OK

&

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

ous burns could be caused by high pressure fluid escap-
ing from the radiator. Bl
Wrap a thick cloth around cap. Carefully remove thecap by
turning it a quarter turn to aliow built-up pressure to

MIN.

AECE40

escape. Then turn the cap all the way off.

BACTVE IEST M [ ] 1) Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.
cooLinG Fan OFF If the coolant level in the reservoir tank and/or radiator is
o below the proper range, skip the following steps and go to
= = = MONITOR = == “DIAGNOSTIC PROCEDURE” (EC-235).

COOLAN TEMP/S  88°C 2) Confirm whether customer filled the coolant or not. If cus-
tomer filled the coolant, skip the following steps and go to
“DIAGNOSTIC PROCEDURE” (EC-235).

—!ﬂ—'h 3) Tumn ignition switch “ON". cL
[ HI |[LOW ] 4) Perform “COOLING FAN” in “ACTIVE TEST” mode

MEF314F with CONSULT (LOW speed and HI speed).
OR MT

Cooling fan

.'F,’. 3) Start engine.
£ Be careful not to overheat engine.
4) Set temperature control lever to full cold position. AT
5) Turn air conditioner switch “ON”.
6) Turn blower fan switch “ON”. N
7) Run engine at idie for a few minutes with air condi- FA
tioner operating.
Be careful not to overheat engine.

8) Make sure that cooling fan operates at low speed. RA
9) Turn ignition switch “OFF”.
10) Turn air conditioner switch and blower fan switch
) “OFF”. BR
g /0 fan 11) Disconnect engine coolant temperature sensor har-
150 £ resistor ness connector. T

12) Connect 1501 resistor to engine coolant temperature °
i) \ AT biscounECT sensor harness connector,
z €& 13) Restart engine and make sure that cooling fan oper- ps

ates at higher speed than low speed.

Engine caolant Be careful not to overheat engine.
temperature sensor

@E@ ﬁ i harness connector BT

MEF613EA

EC-233 383
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (DTC: 1308 ... California models,
0208 ... Non-California modeis) (Cont’d)

BATTERY BATTERY BATTERY IGNITION SWITCH EC-COOL/F-01
ON or START
Refer to “EL-POWER".
10A 30A 30A 10A
]
w WL mmwtt : Dstectabls tine for DTC
m— MNon-detectable line for DTC

[

JOINT
CONNECTOR-2

WiL

A
€
2]

]_f%j

L] COOLING 5 Tojcoouna

FAN FAN
RELAY-1 RELAY-2 RELAY-3

0 (LO-RELAY) (HI-RELAY) o 0 {HI-RELAY)
E40 E40

LGR  W/B
JOINT
CONNECTOR-2
€20 JOINT CONNECTOR-1
LG/R
LGR
LG/
G
LG/
LG/R
=
ECM (ECCS
RFAL RFRH |EGM (ECC
MODULE)
B ] [11H2]
(z £ 1ED D& EED z 0 oD
L 3[i/ v GY 1 BR o W
101]10zf1ca] [104]ros] 106 3839
107]108{109] [11f111112 42143
49]50
1130114 115| [116[117]118] [1g]

AEC955



TROUBLE DIAGNOSIS FOR DTC P1900
Cooling Fan (DTC: 1308 ... California models,

0208 ... Non-California models) (Cont'd)
DIAGNOSTIC PROCEDURE el
INSPECTION START
l MA
CHECK COOLING FAN LOW SPEED NGL Check cooling fan fow =
OPERATION. " | speed control circuit.
aEcatol | 1- Disconnect cooling fan relays-2 and -3. {Go to PROCEDURE A.)
2™ 2. Turn ignition switch "ON". LE
=/ 3. Perform “COOLING FAN CIR-
l COOLING FAN CIRCUIT B CUIT" in “FUNCTION TEST”
OR
COOLING FAN 2. Turn ignition switch “ON".
=/ 3. Perform “COOLING FAN" in EB
ROTATE AND STOP “ACTIVE TEST” mode with
EVERY 3 SECONDS ? CONSULT.
2. Start engir(\lR ’ cL
l NEXT “ NO J[ YES FEF311F @ 3. Set temperature lever at full cold
— position. MT
4. Turn air conditioner switch “ON".
BACTVETESTR [ ] 5. Turn blower fan switch “ON".
cooLiNg FaN OFF 8. Run engine at idle for a few min- AT
utes with air conditioner operat-
= = = MONITOR = = = ing.
7. Make sure that cooling fan oper- B8
COOLAN TEMP/S ge°C ates at low speed. &
+ oK
J[i_‘,n (Go to (B) on next page.) RA
[ Hl [[LOW |
MEF313F
BR
Cogling fan
8T
FS
A -— 8T
&) &
SEC163BA
A&
EL
X

EC-235 385



DIAGNOSIS FOR DTC P1900

TROUBLE

AEC3N

B COOLING FAN CIRCUIT @
DOES
COOLING FAN
ROTATE AND STOP

EVERY 32 SECONDS ?

| next || _NO || YES

MEF311F

o]

MACTWETESTH [ ]
cooliNGg Fan OFF
= = — MONITOR == = =

COOLAN TEMP/S 88°C

ST O

MEF314F

Caooling fan
‘f 150 2 resistor

_Engine cecolant
temperature sensor
G\ harness connector

DISCONNECT

MEF613EA

386

Cooling Fan (DTC: 1308 ... California models,
0208 ... Non-California models) (Cont’d)

®

@ l

CHECK COOLING FAN HIGH SPEED
OPERATION.
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. Pertorm "COOLING FAN CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

OR

NG

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

OR

B &

. Turn air conditioner switch and

blower fan switch “OFF".

5. Disconnect engine coolant tem-
perature sensor harness connec-
tor.

6. Connact 1504} resistor to engine
coolant temperature sensor har-
ness connector.

7. Restart engine and make sure

that cocling fan operates at

higher speed than low speed.

+OK

{Go to EC-240).

EC-236

| Check cooling fan high
" | speed control circuit.

{Go to PROCEDURE B.)




TROUBLE DIAGNOSIS FOR DTC P1900

o DISCOMNEET

5

&

s S
Cooling fan motor 2
/ harness connector

,Q hN

v Cooling fan motor 1
- harness connector -
. 28 enng

=
ﬁﬁ

AEC309

DISCONNECT
| loe]
a3 €)

MEF430C

G5 CONMECT
A€

[[_Ecm

© _E

lo|GONNECTOR)|

DiSCONNECT
A€

AEC519

Cooling Fan (DTC: 1308 ... California models,
0208 ... Non-California models) (Cont’d)

PROCEDURE A

INSPECTION START

l

&
il

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Discennect cooling fan relay-1.

3. Check voltage between terminals @

(3) and ground with CONSULT or tester.

Voltage: Battery voltage

NG | Check the foliowing.

OK

*| ® 10A fuse B

® 30A fusible link

® Harness for open or short
between cooling fan LG
relay-1 and fuse

® Harness for open or shart
between cooling fan
relay-1 and batiery

if NG, repair harness or

connectors,

D) FE
CHECK GROUND CIRCUIT. NG | Repair harness or connec-
1. Turn ignition switch “OFF”. | tors. oL
2. Disconnect cooling fan motor-1 harness

connector and cooling fan motor-2 har-

ness conhector. HT
3. Check harness continuity between termi- -

nals @, @ and terminal @

Continuity should exist.

If OK, check harness for short. A
4. Check_harness continuity between termi-

nals @, and body ground.

Continuity should exist, =)

if OK, check hamess for short. -

l oK

CHECK QUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
termina! 39 and terminal (2).
Continuity should exist.

Iif OK, check harness for short.

NG | Gheck the following.

OK

® Harness connectors
. o0

® Harness conneactors @

® Harness for open or short &
between cooling fan relay-1 =
and ECM

It NG, repair hamess or con- o

nectors. P

CHECK COMPONENT

(Cooling fan relay-1).

Refer to “COMPONENT INSPECTION",
EC-242.

NG Replace cooling fan relay.

¥

v OK
(Go to (€ on next page.)

EC-237

387



TROUBLE DIAGNOSIS FOR DTC P1900
Cooling Fan (DTC: 1308 ... California models,
0208 ... Non-California models) (Cont’d)

©
|

CHECK COMPONENTS NG_‘ Replace cooling fan motors.

(Cooling fan motors-1 and -2).
Refer to "COMPONENT INSPECTION”,

EC-242.
i 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 conneaction of ECM harness con-
nactor. Reconnect ECM harness connector
and retest.

INSPECTION END

PROCEDURE B
Cooling fan relay 3
INSPECTION START
Cooling fan relay 2 | '
A W l
CHECK POWER SUPPLY. NG " Check the following.
1. Turn ignition switch “OFF”. | ® Harness connectors
2. Disconnect cooling fan relays-2 and -3. o),
3. Turn ignition switch “ON". ® 10A fuse
AECS10 4. Check voltage between cooling fan ® 30A fusible iink
relays-2 and -3 terminals @ @ and ® Joint connector-1
ground with CONSULT or tester. ® Joint connector-2
BE A o gl DISCOMNECT Voltage: Battery volage ® Harness for open or short
HE 7i5 18, E@ - BK between cooling fan
[z 2 relays-2 angd -3 and fuse
® Harness for open or shost
IE between cooling fan
relays-2 and -3 and battery
E if NG, repair harness or con-
nectors.
Ay
(ﬁ@ 4
v = (Go to (D) on next page.)
MEF432C
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TROUBLE DIAGNOSIS FOR DTC P1900

OISCONNECT

motor-2

&

ru—-l OISCONNECT

2
Cooling
fan
relay-2

Cooling Fan (DTC: 1308 ... California models,

0208 ... Non-California models) (Cont’d)

®

l

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect cooling fan motors-1 and -2
harness connectors.

3. Check harness continuity between

terminal @ and terminals @ @

Continuity should exist.

If OK, check harness for short.

Check harness condinuity between

terminal and terminals @ @

terminal (7) and body ground.

Continuity shouid exist.

If OK, check harness for short.

H I

NG

OK

. | Repair harmess or connec-
" tors.

7
25

=g g BISCONNED

0

Ji

AEC315
Cooling Cooling
fan fan
relay-2 = aconnect motor-1
< ;
€

—_ e df
i Cooling
. = fan

motor-2
[

FREA
glh/

}

Cooling
fan relay-3

&

AEC316

CHECK QUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between EGCM
terminal @ and terminal (2).
Continuity should exist.

If OK, check harness for short,

NG

OK

. | Check the following.
| ® Harness connectors

WD), ED

® Harness connectors @

® Joint connector-2

® Harness for open or short
between cooling fan
relays-2 and -3 and ECM

If NG, repair harness or con-

nectors.

CHECK COMPONENTS NG_; Replace cooling fan relays.
{Cocling fan relays-2 and -3}. g
Refer to “COMPONENT INSPECTION”,
EC-242,
i OK
NG

CHECK COMPONENTS
(Cooling fan motors).
Refer to “COMPONENT INSPECTION”,

EC-242.
J, 0K

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

L]

D' SCOKNECT
A€

= ol
T1.5.

&

[ Eom__|o[connecToR]|
13 5 —

SC0MHECT

5]

]
(5]

2[ 1]

AEC520

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

and retest.

INSPECTION END

EC-239

Replace cooling fan motors.

¥4

i

389



TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (DTC: 1308 ... California models,
0208 ... Non-California models) (Cont’d)

}

CHECK COOLING SYSTEM FOR L.EAK. Check the following for
Apply pressure to the cooling system with leak.
a tester, and check if the pressure drops. ® Hose
Testing pressure; ® Hadiator

157 kPa (1.6 kg/cm?, 23 psi) & Water pump
Pressure should not drop. Refer to LC section
CAUTION: (“Water Pump”}.
sLc7544] | Higher than the specified pressure
may cause radiator damage.

B lOK

CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:

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

psi)
G

=
CHECK THERMOQSTAT.
1. Check valve seating condition at nor-
(433384-A) SLC755A mal room temperatures.
It should seat tightly.
2. Check valve opening temperature and
valve lift.
Vaive opening temperature:
76.5°C (170°F) {standard]
Valve lift:
More than 10 mm/90°C
(0.39 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

EG17650301
(J33984-A)

NG Replace radiator cap.

Y

NG Aeplace thermostat

Y

SLC343 ¢ OK

Check engine coolant temperature sen- NG Replace engine coolant
saor. Refer to “COMPONENT "| temperature sensor.
INSPECTION”, EC-121.

7

If the cause can not be isofated, go to
“MAIN 12 CAUSES OF OVERHEATING”,
EC-241.

INSPECTION END

Perform FINAL CHECK by the following procedure after

repair is completed.

1. Warn up engine. Run the vehicle for at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instru-
ment panei. 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 coclant
leaks. Then, perform “OVERALL FUNCTION CHECK”.

390 EC-240



TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (DTC: 1308 ... California models,
0208 ... Non-California models) (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspecticn item Equipment Standard Reference page el
QOFF 1 ® Elocked radiator ® \isual No blocking —_
® Blocked condenser B4,
® Blocked radiator grille o
® Blocked bumper
2 ® Coolant mixture ® Coolant tester 50 - 50% coolant mixture | See “RECOMMENDED =]
FLUIDS AND LUBRI-
CANTS” in MA section
o
3 ® Coolant levef ® Visual Coolant up to MAX level | See “Changing Engine =7
in reservoir tank and Coolant”, "ENGINE
radiator filler neck MAINTENANCE" in MA
secticn
4 ® Radiator cap ® Pressure tester 78 - 98 kPa See “System Check”
(0.8 - 1.0 kg/em?, 11 - 14 [“ENGINE COOLING EE
psi) 59 - 98 kPa SYSTEM” in LC section
(0.6 - 1.0 kglem?, 9 - 14
psi) {Limit) cL
ON*? 5 ® Coolant leaks ® Visual No leaks See "System Check”
“ENGINE COOLING
SYSTEM” in LC section [T
ON*2 6 ® Thermostat ® Tcuch the upper and Both hoses should be hat | See “Thermostat” and
lower radiator hoses “Radiator”, "ENGINE i
COOLING SYSTEM” in AT
LC section
ON*" 7 ® Cooling fan & CONSULT Operating See “TROUBLE DIAG- =
NOSIS FOR DTG P1900” ™
(EC-231)
OFF 8 ® Combustion gas leak @ Color checker chemical | Negative — FLE,
tester 4 Gas analyzer
ON-® 9 ® Coolant temperature ® Visuat Gauge less than 3/4 —
gauge when driving BR
® Coolant overflow to res- | ® Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, “ENGINE &7
MAINTENANCE” in MA =
section
OFF* 10 ® Coolant return from res- | ® Visual Should be initial fevel in | See “ENGINE MAINTE- B
ervoir tank to radiator raservair tank NANCE” in MA section
OFF 1 @ Cylinder head ® Straight gauge feeler 0.1mm (0.004 in) Maxi- See “Inspection”, “CYL- _
gauge mum distortion (warping} {INDER HEAD” in EM B
sectian
12 ® Cylinder biock and pis- | ® Visual No scuffing on cylinder See “Inspection”, “CYL.- 0
tons walls or piston INDER BLOCK' in EM e
section
*1: Turn the ignition switch ON. EL
*2: Engine running at 3,000 rpm for 10 minutes.
*3: Drive at 90 km/h (55 MPH) for 30 minutes and then let idle for 10 minutes.
*4: After 60 minutes of cool down time. o
For more information, refer to “"OVERHEATING CAUSE ANALYSIS” in LG section. DX
EC-241 391



TROUBLE DIAGNOSIS FOR DTC P1900
Cooling Fan (DTC: 1308 ... California models,

0208 ... Non-California models) (Cont’d)
= COMPONENT INSPECTION
Cooling fan relay-1
e Check continuity between terminals @ and &
5
I 2 3 ﬂ Conditicns Continuity
_— 12V direct current supply between Ves
terminals @ and @ ©
SEF511P No current supply No

If NG, replace relay.

Cooling fan relays-2 and -3
Check continuity between terminais @ and &, ® and @
& o
3 o Conditicns Continuity
12V direct current supply between Yes
) 1 terminats (1) and @)
—1715 No current supply No
AE
If NG, replace relay.
SEC202B
Cooling fan motors-1 and -2
1. Disconnect cooling fan motor harness connectors.
Cooling fan motor 2. Supply cooling fan motor terminals with battery voltage and
harness connector check operation.
E DISCONNECT
E iéj] Speed Terminals
pee
@ &
Cooling fan Low @ @
motor High (@), (& (©, @
SEF512P

Cooling fan motor should operate.
if NG, replace cooling fan motor.

392 EC-242



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
EC-INJECT-01
- A,
BATTERY
| e : Detectable line lor DTC
208 i : Non-detectable line for DTG 5[]
S|
vlv Refer 1o “EL-POWER". LE
[}
o
OFF 8T
ACC\.-'()N
L ] FE

:
56

s {fs——sF
B

‘ ?5'.4@'\
1 1 1 I
BR BRA BR BR B
=1 =]l =1 =]
INJECTOR INJECTOR INJECTOR INJECTOR
% NO. 1 % NO. 2 % NO.3 % NO. 4 -
e
R CJ L K]
Bln Bnlm Bli/Y BIFl T
BR BR/W BRY BR
froz fo7] 2 [roe] ECM (ECCS GS
INJ#1 INJ#2 INJ#3 INJ#4 CONT(ROL
MODULE}
-
Refer to last page (Foldout page). g
rﬁ] @ @‘ i
5 W
EL
iE
w
B
101[102]103] [104]105]108
107}108l109] [110]111]112
13]114]115] [116f117]118
AECATS

EC-243 393



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

Nozzle

SEFS96K

Air asisted injector
{A/T models for California)

Air flow

SEF572R|

** POWER BAILANCE ***

= = = MONITOR
CMPS-RPM(REF)
MAS AIR/FL SEN
IACV-AAC/V

737rpm
0.e8v
41%

B ACTIVE TEST B D

' [N
]

RESET

EF354F

& 1

At idle

s

,

Fuel mjector connector

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 needie 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
injectar remains open. The ECM controls the injection pulse

duration based on engine fuel needs.

DIAGNOSTIC PROCEDURE

INSPECTION START

i

CHECK OVERALL FUNCTION.

1. Start engine.

2. Perform “POWER BALANCE” in
“ACTIVE TEST” mode with
CONSULT.

3. Make sure that each circuit pro-
duces a momentary engine
speed drop.

OR

OK

INSPECTION END

¥

2. Listen to each injector operaling
sound.
Clicking noise should be

T
.ll{’qj |
=

heard.
l NG
B

CHECK POWER SUPPLY.

. Stop engine.

. Disconnect injfector hamess connector.

. Turn ignition switch “ON".

. Check voltage between terminal {b) and
ground with CONSULT or tester.
Voltage: Battery voltage

O MN

NG

| Check the following.

=

{Go to @ on next page.)

EC-244

® Harness connectors

,

® Harness g)@ectors
@,

® Harness for open or short
between injector and igni-
tion switch

If NG, repair harness or con-

neciors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

% DISCONNECT

MEF588B|

Iinjector (Cont’d)
®

i

CHECK OUTPUT SIGNAL CIRCUIT.

1. Tum ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check hamess continuity between termi-

nal (@) and ECM terminals

Contmmty should exist.
If OK, check harness for short.

NG

A

[__Eon |o|cuNNEcmar

102 « 104 « 107 » 108

.’@

=

alb)

OiSCONNELT DISCDNNECT
E@

SEF108P

iOK

_| Check tha following.
"| ® Harness for open or short

between ECM and injec-
tor
If NG, repair harness or
connectors.

CHECK COMPONENT
{Injector).
Refer to “COMPONENT INSPECTION”

NG

below,
l OK

Discannect 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

AEC559

COMPONENT INSPECTION
Injector

h 4

Replace injector.

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14() at 25°C (77°F)

If NG, replace injector.

EC-245

395
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal

EC-5/81G-01

mmmw : Detectable line for DTC
= : Non-detectabie line for DTC

IGNITION SWITCH
START

g 10A Refer o "EL-POWER".

aB

I—‘-IGB (D)

&

GB

GB

I 20 I

SrT;IN ECM (ECCS
CONTROL
MODULE}

AEC478

396



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

| |

TO P OR N RANGE.
2. TOUCH START AND

START ENGINE

IMMEDIATELY

START SIGNAL CKT IR

1. CLOSE THROTTLE, SHIFT

ES

START

SEF191L

¥ MONITOR

START SIGNAL
CLSD TH/P SW
AIR COND 8iG
P/N POSI SW

OFF
ON
OFF
ON

¥r NO FalL I:]

| REGORD

SEF111P

I

[C_EcH (o[ connEcToR]| % %

L&

SEF109P

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK QVERALL FUNCTION.

OK

1. Turn ignition switch “ON”.

in “FUNCTION TEST” mode with
CONSULT.

OR
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
OH

1. Tun ignition switch to “START".
2. Check voltage between ECM
terminal and ground.
Voltage:
Ignition switch “START"”
Battery voltage
Except above
Approximately 0V

&

lNG

Check the following.

® Hamness connectors @49, F23)

® 10A fuse

® Harmess continuity hetween and igni-
tion switch

If NG, repair haress or connectors.

I

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is hot 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-247

¥

INSPECTION END

&7

B

=y
LMiees

[28

397



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump
SYSTEM DESCRIPTION

Engine speed
Camshaft position sensor " ecm
Fuel
(ECCS .
trol "] pump
Start signal con relay
Ighition switch » module)
The ECM activates the fuel pump for several sec- Condition F el oumm oeration
onds after the ignition switch is turned on to pdmp op
improve engine startability. If the ECM receives a Ignition switch is turned to 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 pe',\rfo'r.m. If the 180° signal is not received When engine is stopped Stops in 1 second
when the ignition switch is on, the engine stalls.
The ECM stops pump operation and prevents Except as shown above Stops

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.

COMPONENT DESCRIPTION

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

AECS64

308 EC-248
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Fuel Pump (Cont’d)

EC-F/PUMP-01

IGNITION SWITCH s : Detectable line for DTG [E,
ON or START s Non-detectable line for DTC
1A |Referto “EL-POWER" M
| |
£ @ 16
LB
[Em
JOINT A B
CONNEGTOR-4 IEI
D2
LB LB 4 oL
I =
G- ]FUEL PUMP
é ﬂ H.-;';AY 8/R MT
? ]
FUEL
L2 Ls]) FUEL -
B/Y BJI’R A
| 3] ,ﬁ
s : FA
BrY -
ll LA
Hez
BIY
I ¢ BR
BIY
|—'-] B B .
] - ST
FPR CONTROL B14
MODULE)
o
Refer to last page (Foldout page). B
= ,
: B o i
Ll L w H e @,

&
. &

161]102[103| [104]105]106 {20{21]22]23] 3aj3s] [4ofa1] [eafales]

24[zs[26ferRze] [z ]as| [aalasesls7lseseleq] foi] 57
107}s08109] [110]111]112 O o Ju
113[114[115{ p116]117}118 34]35]36]37 l66]57]68]89]

AEC964
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B s
N ES

~

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

Vs

Fuel pump !
harness connector

AEC336

CHECK QUTPUT SIGNAL CiRCUIT.

1. Disconnect ECM harness connactor.

2. Check harness continuity between ECM
terminal and terminai @
Continuity shouid exist.
if OK, check harness for short.

400

OK

{Go to @ on next page.)

EC-250

Y

3
=
_ ‘\-/-j‘ in CHECK OVERALL FUNCTION. OK | INSPECTION END
l N A 4‘ & 1. Turn ignition switch “ON", >
A =X — . 2. Pinch fuel feed hose with fingers.
< '
'«« P‘_'”Ch,f”e‘ feed h°se’?¥ Fuel pressure pulsation should be felt
J— ,—-’ on the fuel feed hose for 5 seconds
/\ " % after ignition switch is turned “ON"".
SEF084M
= l NG
st £~ ‘
M ) Vo ;S
~T~~ | | CHECK POWER SUPPLY. NG | Check the following.
1. Turmn ignition switch “OFF”. U] ® 15A fuse
—~—_ 2 Disco_nngf:t fuel pump relay. ® Harness for open or short
3. Turn ignition switch “ON". between fuse and fuel
4. Check voliage between terminals @ pump relay
@ and ground with CONSULT or tester. ® Joint connector-4
Fuel pump relay Voltage: Battery voltage ® Harness connectors
~ @D
L Ia/a8 ,
\ w / Nﬁ OK If NG, repair hamess ar con-
{\ 7 A G nectors.
&= AEGC228
'
(B] el UM CHECK GROUND CIRCUIT. NG | Gheck the following.
F s, 1. Turn ignition switch “OFF". | ® Harness connectors
Bk 2. Disconnect fugl pump harness connec- ,
5 tor. ® Harness connectors
‘ 3. Check harness continuity between termi- ,
LV nai and body ground, terminal () ® Harness for open or shont
| and terminal @ between fuel pump and
© O Continuity should exist. body ground
= If OK, check harness for short, ® Harness for open or short
OK between fuel pump and
ra fuel pump relay
= If NG, repair harness or con-
SEFa7aR nactors.
|8 Rear seat N
C access D NG

Check the following.

® Harness conneciors
G,

. }%GSS connectors . \

® Harness for open or short
between ECM and fuel
pump relay

I NG, repair harmess or con-

nectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

o NECT
T DISCONNEC

18

(alb)

DISCOMNECT

Fuel Pump (Cont’d)
®

l

CHECK COMPONENT

NG

Replace fuel pump relay.

(Fuel pump relay).

@ 1. Reconnect fuel pump relay, fuei
= pump harness connector and
ECM harmmess connector.

2, Turn ignition switch “ON".

3. Turn fuel pump relay “ON" and
“OFF” in “ACTIVE TEST” mode
with CONSULT and check oper-
ating sound.

OR
Refer to “COMPONENT INSPEC-
TION” on next page.

IOK

Y

CHECK COMPONENT

NG

Replace fuel pump.

{Fuel pump).
Refer to “COMPONENT INSPECTION”

on next page.
L OK

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 connagtor

and retest.

INSPECTION END

&'} ISCONNEL m
]
€
=
@b 3
B
(& = |
5]
SEF481P
DISCONNECT DHCONNECT
A€ A€
[ ECH CONNECTOR |
a —
3
2X]1]
. B
(&) 2
SEF482P
B ACTIVE TEST B ]___]
FUEL PUMP RELAY  ON
=== MONTOR == = =
CMPS-RPM{REF] orpm

MEF309F

EC-251

—
L

S

20
[

—
B

[[xls

1 ds,
lig\

401



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

COMPONENT INSPECTION

Fuel pump relay
Check continuity between terminals @) and ().

Conditions Continuity
12V direct current supply Yes
hetween terminals @ and @

No current supply No

If NG, replace relay.
SEF511P

Fuel pump

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals (@ and ().
Resistance: 0.2 - 5.0(} at 25°C (77°F)
It NG, replace fuel pump.

SEF089M

402

EC-252
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Power Steering Oil Pressure Switch

EC-PST/SW-01
A
Ell]
ECM (ECCS
CONTROL o
MODULE) e
PWST
|_2Ll—|5_| wamms : Datectable line for DTC
Gy wman ; Non-detectable line for DTC

FE
G
|| F23
s Gl
Gl Gl
T
GIY
L~ POWER STEERING AT
I] OlL PRESSURE
SWITCH
0 @ie) -
B -
[,

@
.
Gr—-

BT

13,

T o
T = I,

101J102f103] [104]105]106 Eﬂ 20 a8Ja9 8 )
7 10 O 26]26127 42f43 45]46]S7158 F1o
o7frosfros] [ne1nifinz] e 10 P ol Fabe] Tarfuslectolodles s,
wa[ralts] [11efit7]1i8] ReT” Tiehhia Gifsa] [o6l6736e]59]

AECA79

EC-253 403
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Power steering oil
pressure switch

AECE65

>

B Pw/ST SIGNAL CIRCUITIR
HOLD STEERING WHEEL
IN A FULL

LOCKED rosmion

THEN
TOUCH START

[ next ][ START |

MEF023E

Power Steering Oil Pressure Switch (Cont’d)
COMPONENT DESCRIPTION

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and
adjust for the increased load.

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION. OK | |NSPECTION END
1. Turn ignition switch “"ON™.
2. Pertorm “PW/ST SIGNAL CIR-
CUIT” in “FUNCTION TEST"
made with CONSULT,
OR

PW/ST SIGNAL OFF

«MONITOR =NO FAIL  []

| RECORD

)

SEFS5211

[_Een ]?rconnscroan % &

25

L

CONNECT

(&

SEF126P

\Eh

S
Power steering oil
pressure switch 2

AECS565

. Stant engine.

. Check “PW/ST SIGNAL” in
“DATA MONITOR” mode with
CONSULT.

Steering is neutrai position:
OFF

Steering is turned:
ON

N

OR

@ 1. Start engine.
' 2. Check voltage betwesn ECM
terminal @ and ground.
Voltage:
When steering whee! is
turned quickly.
Approximately 0V
Except above

Approximately 8V

404

NG
{Go to @ on next page.)

EC-254
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B

NISEONNECT

& A €

Q]

AECE66

Power Steering Oil Pressure Switch (Cont’d)

®

5 l

CHECK GROUND CIRCUIT,

1. Turn ignition switch “"OFF”,

2. Disconnect power steering oil pressure
switch harness connector.

3. Check hamess continuity betwegen termi-
nal @ and engine ground.
Continuity should exist.
If OK, check hamess for short.

NG

Y

CONNECTOR|

DISCONKECT

_;_ DISCONNECT 2E
(€ [

AECEB7

lOK

Repair harness or connec-
tors.

CHECK INPUT SIGNAL CIRCUIT.

NG

1. Disconnect ECM harness connector.

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

If OK, check harness for short.

lOK

Check the following.

" ® Harness connectors

€. @

® Harness for open or short
between ECM and power
steering oil pressure switch
If NG, repalr harness or con-
nectors.

CHECK COMPONENT

NG

(Power steering oil pressure switch).
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 harness con-
nector. Reconnect ECM harness connecter

and retest.

INSPECTION END

it

T.

aib)

[&]

DISCONNECT
€0
$: t4

SEF526R

COMPONENT INSPECTION

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

[

E

fa)
LG

|E| s
i

e
—l

)

St
&2

mla]

BT

&

Conditions Continuity
Steering wheel is being furned Yes
Steering wheel is not being turned No

If NG, replace power steering oil pressure switch.

EC-255
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

/— Piston

Uiran

s 4 4 |

i Air flow

SEF686L

Alr flow —

r

Water

f

R

AEC250

406

IACV-Air Regulator

COMPONENT DESCRIPTION

The IACV-air regulator contains wax, a piston and a spring.
When the engine coolant is cold, the wax is compressed allow-
ing an air by-pass port to open. This provides for a fast idle set-
ting while the engine heats. As the engine coolant warms, the
wax expands, closing the air by-pass port and decreasing the
idle speed.

COMPONENT INSPECTION

1. Remove tACV-air reguiator unit from engine.
2. Immerse IACV-air regulator unit in cold or hot water as
shown, and check air flow

Waler temperature When blowing from air inlet hold
20°C (68°F) Air flows
80°C {176°F)} or more Almost no air flows

If NG, replace IACV-air regulator unit.

EC-256



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

&l

WM&
IGNITION SWITCH
ON
| ] mmm : Detectable line for DTG _
g I%q] Refer to "EL-POWER”. e Non-detectable tine for DTC )
LG/B o
LG/B /3
oy QD) |—"‘|1
K& 1 COMPRESSOR
LG/B
I
LG/B
=1 4 FE
E}%MECTOR 2 )
' EDED "
~
p—— Y /B Y/B =
] Ll ]
LGB LGB
e e T
LGB LGB 14 } I—I_.:;ﬂ !
Il ] IACV-FICD
18] : SOLENGID
o favy VALVE AT
CONDITIONER
” RELAY (2]
0 L
2 5 2
(2] sl /B El =y
TP - g T
I I;YIB-EE -+ 1___|€_|-w5— E@ BA
YiL B {RliFL
r‘—].ﬁmé) JOINT CONNECTOR-6
QD &
YiL ER
e
YiL
! ST
YiL I'il
Gt ®
ECM (ECCS o l S
ACRLY C%NT(HO)L EI; : RS
MODULE
£ £+
EtZ BT
— Refer o last page (Foldout page).
0 @ 3] D G MA
9 ] B
w ¥ 1] & @
— (€
&L El
S EBRNGE &) L
GY 5[E GY '
| H.S. i
' IBX
101|102{103| {104|105{106 [20]23]22]23] aa[aa] [40[41] [5a]a[s5] [s6)
107[108f109] [+10ft11]412 24laslesler]zs] [aa3] [44]45]46]57]58]59]60)
eofsoftlsz[as]  rofso] Ié7]aslezleslosles] [z}
113114]113] [118]117]112 ARARA
AECO03A
407
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’d)

IACV-AAC valve

IACV FICD

< |ACV-air
=/ [ regulator

solenoid valve

SEF525R

COMPONENT DESCRIPTION
When the air conditioner is on, the IACV-FICD solenoid valve
supplies additional air to adjust to the increased load.

Ih

ﬁm

<

D

®

DIAGNOSTIC PROCEDURE
i ? J INSPECTION START
\\\“‘\' I ”,’Hf;,,
@\
:3- ¥
E: _ CHECK OVERALL FUNCTION. OK_ INSPECTION END
”;’;o M_ 1. Start engine and warm it up sufficiently. "
*1000 rémin 2. Check idle speed.
M/T; 70050 rpm
MEF834E AJT: 700£50 rpm (in “N'’ position)
oy If NG, adjust idle speed.
. Power steering [ 3. Turn air conditioner swiich and blower
@1 fan switch “ON".
4. Recheck idle speed.
M/T: 800 rph or mere
AST: 800 rpm or more (in “N” posi-
tion}
NG
Y
oL . Check if air conditioner compressor func- NG__ Refer 1o HA section
amess connector AECsse| | tions normally. " (“Tﬂg;l”BLE DIAG-
oK NOSES™).
DSCORNECT
& = ‘,
NG | Gheck the following.

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect IACV-FICD solenoid valve
harmness connector.

3. Start engine.

4, Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Battery volitage

¥

408

. SEF634Q
OK
(Go fo @ on next page.)

L ) :
S

B ~

\A\,_“ R 3

o

® Harness connectors
, E&D

* E%? connector-8

® Harness for open or short
hetween IACVY-FICD sole-
noid valve harhess caon-
nector and air conditicner
relay

If NG, repair harness or con-

nectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

A€ ([

AECH23

IACV-FICD Solenoid Valve (Cont’d)

@

CHECK GROUND CIRCUIT. NG | Repair harness or connec-
1. Turn ignition switch “OFF”, "| tors.
2. Check harness continuity between ter-

minal @ and body ground.

Continuity should exist.

oK
v

CHECK COMPONENT NG | Replace IACV-FICD sole-

(IACV-FICD sclenoid valve).
Refer to “COMPONENT INSPECTION”
on next page

OK
¥

Disconnect and reconnect harness 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. Then retest.

¥

INSPECTION END

EC-259

noid valve.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont’d)
COMPONENT INSPECTION

(58
K IACV-FICD solenoid valve
Disconnect |ACV-FICD solenoid valve harness connector.
e e Check for clicking sound when applying 12V direct current
to terminals.

(&

AECE70

e Check plunger for seizing or sticking.
YWashef e (Check for broken spring.

SEFQS7K

410 EC-260



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Rear Window Defogger Signal

| ]
IGNITION SWITCH A
ON ar START BATTERY 1)
1
, - Refer to “EL-POWER". -
10A 20A, 20A MMM : Detectable line for DTC Ei
% m—: Non-detectable line for DTG
| T
aR G 10
LT

|/

GR UG LG "
e NE
Lo &n|REAR WINDOW
DEFOGGER
RELAY Gl
2 2
R [ [y
G/B I/RA LR -
| AT
®o— LR B!R ® ) TO EL-DEF
:' l BT
— LR B/H
i,
= R {[E 1R -
=T
Ui
GiB LR
’_l_l I—‘—I B
[12] [55] .
REAR TIME R/IDEE ECM (ECCS
DEFOGGER CONTROL CONTROL
OUTPUT UNIT MODULE) -
ol
Refer to iast page {Foldout page).
e, BD A
6]3 i ([
715 M50)
[2H1] &R 7 | & 5 w o
H.S. ham
| [T
101[102[103] [104]105]108 Eolafz2Tzs]  [esas] [20[ai] [63[64[5E] . [56]
24]zs[ze[27]28] [aaaa| [a4]25]ec]57]s8[590e0
107[108f108] J11cf111f112
29[50 [47]a8]52]e3]64]65]
113{114/115] [116[117]118 [35] P 35 66]67]68]69]
AECOTO
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Front passenger
center console

' );" ECM harness connector
7,

Front passenger side

AECS531
DISCONHEGT
A€ s
[ Ecm™_[o]connector]|
55
® O
SE‘:F574P

412

Rear Window Defogger Signal (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK OVERALL FUNCTION.

1. Turn ignition switch “OFF”,

2. Disconnect ECM harness connector.

3. Turn ignition switch “ON”.

4, Check voltage between ECM terminail
{8 and ground with CONSULT or
tester.

Voltage:
Rear window defogger “ON"
Battery postitive voltage
Rear window defogger “OFF”
ov

NG

oK

A4

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

Y

Trouble is not fixed.

Check ECM pin terminals for damage and
check loose connection of ECM hamess
connector. Reconnect ECM harness con-
npector and retest.

¥

INSPECTION END

EC-262

.| Check the following.

® Harness connectors
@50, 29

® Ha’essc’onnectors
(we), (8D

L Fgesgopen or shart
between ECM and rear
window defogger relay

® Harness far open or short
between time control mad-
ule and rear window
defogger relay
Refer to EL section
{"REAR WINDCW
DEFOGGER"}.

If NG, repair harness or con-

nectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Air Assisted Injector System (A/T models for
California)

SYSTEM DESCRIPTION

Air injected from the fus! injector tip accelerates the fuel atomization to improve exhaust emissions. The
air is injected through the air cut vaive which turns ON and OFF according to the engine coolant tem-
perature.

Air cut valve
{Wax type)

IACV-FICD ZZZZrzzzzza | Air flow for AAl system

solenoid valve
‘\ ECM (ECCS

control module)

IS TIES S

AR
I |
o, \ﬁ

AN, AR

Fuel tank

i
l_l_\_]

AARSS AN S SN

[ACV-air %
regutator

Mass air fiow sensor

Throttie valve

Water jacket

Air asisted fuel injector

SEF464R

Air Cut Valve
[ e COMPONENT DESCRIPTION

@EW The air cut valve contains wax, a piston and a spring valve.
LM C

When the engine coolant is cold, the wax is compressed allow-
t\ the wax expands, closing the air by-pass port. |
1 Alr fiow

ing an air by-pass port to open. As the engine coolant warms,

Piston

Spring valve

SEF570R

COMPONENT INSPECTION .t
A 1. Remove air cut valve from engine.
I ew 2. Immerse air cut valve in cold or hot water as shown, and
check air flow '
Water temperature When bloﬁ&g from air inlet hold

20°C (68°F) Ajr flows
80°C (176°F) or more Almost :To air flows

If NG, replace air cut valve.

SEF371R

B2

WA

=

L&

R

Ly

ST

=gl
@3

DX
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

414

MIL & Data Link Connectors

IGNITION SWITCH
ON or START

BATTERY

EC-MIL-01

Refer 1o "EL-POWER".

| |
10A 10A
1 [ |
BR B
‘ e : Detectable line for DTC
- Non-detectable line for DTG
I ;AT models
BR @:Mﬂmodels
|]43 ||
COMBINATION
METER
{MALFUNCTION
LI INDICATOR LAMP)
55160 @) i3
OR
[71
DATA LINK
CONNECTOR
FOR CONSULT
R
gl La] KN o i
¥B YR Y B CgNI‘é%C_:rTOH-
FOR
[1o] 2] 3
OR B B
OR ¥/B YR ¥ 1,.CAD:5 |
MR B G-m® | &
F2a) (Fa1 @D | 2G> ¢ GR B
OR ¥/B YR ¥ . 5 (149) (159)
{My:6 |'J_| |—'—| 59
13 2
F23 iE F21
OR B
i
OR Y8 YR M OR
el [ o] (sl Il P . B B s B B B B
ECM (ECCS
LED-R SCIRX SCITX SCICL KUNE [=Ch AR 1 _J L 1 I._ 1 J
MODULE) o ® ®
L | S L L
Fi7 Fi7 M76 M5 M77
s Y S : =]
112 I
A i ’- o 3““ o -‘M"f“ ! 0[5 W49 M50
] B W 1] _113 W 7 W
L et !
e T
53?6@ I<|>[45<%>: /111||11|\W
— A | [iof Telvsl | 1 [\ gy
I |
101]102{103| |104]105]108 39
107]108] 108 [110]111] 132 :g
113[11a]115] [116[117}118
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TROUBLE DIAGNOSIS — Index

Alphabetical & P No. Index for DTC

ALPHABETICAL INDEX FOR DTC P NO. INDEX FOR DTC
o
ltems pTC Reference el Iltems Reference @[
(CONSULT screen terms) MIL*2 CONSULT page CONSULT MiL*2 {CONSULT screen terms) page
GST* GST*1

"COCLANT TEMP SEN 0908 PO125 EC-117 POODD os05 | NO SELF DIAGNOSTIC _ i,
AT 1ST SIGNAL 1103 PO731 AT section FAILURE INDICATED
AT 2ND SIGNAL 1104 P0732 AT saction F0100 0102 | MASS AIR FLOW SEN EC-96 .
AT 3RD SIGNAL 1105 PO733 AT section POT10 0401 | INT AIR TEMP SEN EC-101 =0
AT 4TH SIG OR TCC 1106 PO734 AT section Eg:;g glgg ?SF?;??:ETEE)ASF: zi: Eg:?ﬁ_
AT COMM LINE — PO600 EC-198 n
AT DIAG COMM LINE 0804 P1605 EC-228 zglig g:gg Ci%g',;ﬁNfoffp SEN Eg:g LG
CAMSHAFT POSI SEN 0101 P340 EC-171 £0130 0305 | FRONT 02 SENSOR o102
CLOSED LOGP 0307 PO130 EC-129 PO135 0801 | FR 02 SEN HEATER EC-130
COOLANT TEMP SEN 0103 PO115 EC-108 PO136 oror | REAR 02 SENSOR £C133
COOCLING FAN 1308 P1500 EC-231 PO141 0902 | RR 02 SEN HEATER EC-141
CRANK P/S (OBD) COG | 0905 P1336 EC-215 PO170 0706 | FUEL INJ SYSTEM EC-145 BE
CRANK POS SEN (OBD) | 0802 PO335 EC-167 PO1T71 015 | FUEL SYS DIAG-LEAN EC-150 o
CYL 1 MISFIRE 0808 PO3D1 EC-160 PO172 0114 | FUEL SYS DIAG-RICH EC-155
CYL 2 MISFIRE 0807 P0302 FC-160 P0300 0701 | MULTI CYL MISFIRE EC-160 oL
CYL 3 MISFIRE 0606 P0303 EC-16D PO30T 0608 |CYL 1 MISFIRE EC-160
CYL 4 MISFIRE 0605 P304 EC-160 P0302 0607 | CYL 2 MISFIRE EC-160
ECM 0301 POB05 EG-201 P0303 0606 | CYL 3 MISFIRE EC-160 T
EGR SYSTEM 0302 PO400 EC-176 PG304 0605 | CYL 4 MISFIRE EC-160
EGR TEMP SENSOR 0205 P1401 EC-223 P0325 0304 | KNOCK SENSOR EC-164
EGRC SCLENOIDN 1005 P1400 EC-219 P0335 0802 | CRANK POS SEN (OBD) EC-167 AT
EGRC-BPT VALVE 0306 PO402 EC-185 P0340 0101 CAMSHAFT POSI SEN EC-171 )
ENGINE SPEED 8IG 1207 PO725 AT section P0400 0302 | EGR SYSTEM EC-176
FLUID TEMP SENSOR 1208 PO710 AT section P04g2 0306 | EGRC-BPT VALVE EC-185 E&
FR 02 SEN HEATER PO135 0901 EC-130 PO420 0702 ;‘\’(VS‘:T;E&ALYST EC187 ’
FRONT 02 SENSOR 0303 PO130 EC-122 POS00 0104 |VEHICLE SPEED SEN EC-190
FUEL INJ SYSTEM PO170 0708 EC-145 b0505 0305 | IACV.AAG VALVE o104 B
FUEL SYS DIAG-LEAN 0115 PO171 EC-150 P0800 | AT COMM LINE G198
FUEL SYS DIAG-RICH 0114 PO172 EC-155 POGOS a0t | ECM EC-201
IACV-AAC VALVE 0205 PO505 EC-194 P0705 1003 | PARK/NEUT POSI SW EC-203 BR
IGN SIGNAL-PRIMARY 0201 P1320 EC-210 PO705 1101 | INHIBITOR SWITGH AT section
INHIBITOR SWITCH 1101 PO705 AT section PO710 1208 | FLUID TEMP SENSOR AT section
INT AIR TEMP SEN 0401 FO110 EC-101 P0O720 1102 | VHCL SPEED SEN AT AT section ST
KNOCK SENSOR 0304 P0325 EC-164 PO725 1207 | ENGINE SPEED SIG AT section
LINE PRESSLRE S/vV 1205 P0745 AT section PO731 1103 | A/T 18T SIGNAL AT section
MASS AIR FLOW SEN 0102 PO100 EC-95 PO732 1104 | A/T 2ND SIGNAL AT section [0S
MULTI CYL MISFIRE 0701 P0300 EC-160 PO733 1105 | A/T 3RD SIGNAL AT section
OVER HEAT 0208 P1900 EC-231 PO734 1106 | AT 4TH 81G OR TCC AT section
OVERRUN GLUTGH S/ 1203 F1760 AT section PO740 1204 |TOR CONV CLUTCH SV | AT section 1B
PARK/NEUT PQS| SW 1003 PO705 EC-203 PO745 1205 |[LINE PRESSURE S/V AT section
RR 02 SEN HEATER PO141 0902 EC-141 P0750 1108 | SHIFT SOLENOID/V A AT section
REAR 02 SENSOR o707 | Po136 EC-133 PO755 1201 | SHIFT SOLENOID/Y B AT section I
SHIFT SOLENOID/V A 1108 PO750 AT saction P1320 0201 | IGN SIGNAL-PRIMARY EC-210
SHIFT SOLENOID/V B 120t PO755 AT section P1336 0805 | CRANK F/S (OBD) COG EC-215 N
THROTTLE POSI SEN 0403 PO120 EC-112 P1400 1005 | EGRG SOLENOIDV EC-219 EL
THRTL POSI SEN AT 1206 P1705 AT section P1401 0305 | EGR TEMP SENSOR EC-223
TOR CONV CLUTCH SV | 1204 PO740 AT section P1605 0804 | A/T DIAG COMM LINE EC-228
TW CATALYST P1705 1206 | THRTL POSI SEN A/T AT section o3
SYSTEM 0702 P420 EC-187 P1760 1203 | OVERRUN CLUTCH SV AT section
VEHICLE SPEED SEN 0104 PO500 EC-190 P1900 0208 | OVER HEAT EC-231
VHCL SPEED SEN AT 1102 PO720 AT section P1900 1308 | COOLING FAN EC-231

*1: These are prescribed by SAE J2012. "2: These are controlled by NISSAN.
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR

Fuel pressure at idling
kPa (kgicm®, psi}

. Approximataly

Vacuum hose is connected 235 (2.4, 34)
Vacuum hose is disconnected Approximately
294 (3.0, 43)

Inspection and Adjustment

B EGR TEMPERATURE SENSOR
ldle speed™ rpm
No-icad"2 EGR temperature Voltage Resistance
{in “N" position} 700+50 °C (*F) (v} (M)
Air conditioner: ON 0 (32) 4.81 7.9-97
P . 800 or more
{in *N" position) 50 (122) 282 0.57 - 0.70
Igniticn timing 20°+2° BTDC 100 (212) 08 0.08 - 0.10
Throttle position sensor idle position  V 0.3-07

*1: Feedback controlled and needs no adjustments
*2: Under the following conditions:

® Air conditicner switch: OFF FUEL PUMP

® Electric load: OFF {Lights, heater, fan & rear defogger}
Resistance [at 25°C {77°F)] Q 0.2-50

IGNITION COIL

) IACV-AAC VALVE
Primary voltage Vv Baitery voltage (11 - 14)
Primary resistance Aoproximately 1.0 Resistance [at 25°C (77°F}] {0 Approximately 10.0
[at 20°C (68°F)] Q i yi
Seccndary resistance .

Approximately 10.0
[at 20°C (68°F)] ) PP y INJECTOR
Resistance [at 25°C (77°F)]  (} 10 - 14
MASS AIR FLOW SENSOR
Supply voltage v Battery voltage (11 - 14) RESISTOR
Cutput voltage v 1.0-1.7
" Resistance [at 25°C (77°F)] k{2 Approximately 2.2

M ir flow isec 1.6 -4.5 at idle”

ass artio gmis 5.5 - 13.0 at 2,500 mpm*

*1 Engine is warmed up sufficiently and idling under no-ioad.

THROTTLE POSITION SENSOR

Accelerator pedai conditions Resistance {at 25°C (77°F}]
ENGINE COOLANT TEMPERATURE Completely released Approximately 0.5 k)
ompletely r e .
SENSOR
Partially released C.5- 4.0 ki)
Temperature °C (°F) Resistance Completely depressed Approximately 4.0 k€
20 (68) 21-29k0
50 (122) 0.68 - 1.00 k0
90 (184) 0.236 - 0.260 k)
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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
Atidle 100 - 25.0 2.3 - 4.3 (For Califonia models) ]
At 2,500 rpm 11.0 - 25.5 Resistance [at 25°C (77°F)] @ 52 . 8.2 (For Non-California

models)

INTAKE AIR TEMPERATURE SENSOR CRANKSHAFT POSITION SENSOR (OBD) i

Temperature °C (°F) Resistance
Resistance [at 25°C (77°F)] 4] 432 - 528
20 (68) 21-29k0
I
80 (176} 0.27 - 0.38 ki LE
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