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ELECTRICAL INCIDENT".
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PRECAUTIONS AND PREPARATION

Special Service Tool

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

EG 11140000
(J36777-8)
Adapter harness

Measuring engine speed

NT338

Supplemental Restraint System “AIR 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

System 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,

Information necessary to service the system safely is included in the BF section of this Service Manual.

WARNING:

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

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

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

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

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

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

CAUTION:

e Be sure to turn the ignilion switich ““OFF” and disconnect the negative battery terminal before the
repair/inspection work. The open/short circuit of the related swilches, sensors, solenoid valves, etc.
wifl cause the MIL to light up.

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

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

¢ Be sure to connect rubber tubes properly after the work. The misconnectied or disconnected rubber
tube may cause the MIL to light up due to the malfunction of the EGR system or the fuel injection
system, eic.

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

Engine Fuel & Emission Control System

ECM

@ Do not disassemble ECM (ECCS
control module).

® Do not turn diagnosis mode selector

self-control at its initial value. Engine
operation can vary slightly when the
terminal is disconnected. However, this

farcibly, is not an indication of a problem. Do
@ If a battery terminal is disconnected, not replace parts because of a slight
the memory will return to the ECM variation.

value. The ECM will now start to

BATTERY

® Ahlvays use a 12 volt battery as power
source.

& Do not attempt to disconnect battery
cables while engine is running,

ECCS PARTS HANDLING

® Handle mass air flow sensor carefully to
avoid damage.

#® Do not disassemble mass air flow

sensor.
® Do notf clean mass air flow sensor with WHEN STARTING
any type of detergent. @ Do not depress accelerator pedal when
® Do not disassemble IACV-AAC valve. starting.
® Even a slight leak in the air intake e !mmediately after starting, do not rev up
system can cause serious problems. engine unnecessarily.
® Do nof shock or jar the camshait e Do not rev up engine just prior to

position sensor. shutdown.

WIRELESS EQUIPMENT

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

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

1

2

20 cm (7.9 in} away from the hamess
of electronic controls.

Do not let them run parallel for a long
distance.

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

Be sure to ground the radic to vehicle
body.

3

4

FUEL PUMP

# Do not operate fuel pump when there
iz no fuel in lines.

& Tighten fuel hose clamps to the
specified torque.

£CM HARNESS HANDLING

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

o Keep ECM harness at least 10 cm (3.9

in) away from adjacent harnesses, to
prevent an ECM system malfunction
due {0 receiving external noise,
degraded operation of iCs, etc.

¢ Keep ECM parts and harnesses dry.

& Before removing parts, turn off ignition

switch and then disconnect battery
ground cable.

Keep the antenna feeder lne more than

SEFi81P

EC-4
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PRECAUTIONS AND PREPARATION

SEF289H

Red
projection

SEF726H

SEF291H

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

oLD ONE

ST
_ °@@E°
Rz = 2L SR

/ N

MEF040D

SEFO51P

Precautions

1.

Before connecting or disconnecling the ECM harness
connector, turn ignition switch OFF and disconnect nega-
tive battery terminal. Failure to do so may damage the ECM
because batlery vollage is applied to ECM even if ignition
switch is turned off.

- When connecting ECM harness con'nector, tighten securing

bolt until red projection is in line with connector face.

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

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

Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions properly
or not. (See page EC-79.)

After performing each TROUBLE DIAGNOSIS, perform
“OVERALL FUNCTION CHECK"” or “DTC {Diagnostic Trou-
ble Code) DETECTING CONDITION”,

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

EC-5
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PRECAUTIONS AND PREPARATION

Harness connector

for solenoid valve

Circuit tester

SEF348N

Precautions (Cont’d)

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

EC-6
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

Knock sensor EGR and canister control solenoid valve
EGRC-BPT valve — Crankshaft position sensor {(O8D)
EGR valve — Spark plug @H

IACV-AAC valve,
|ACV-air regulator and
IACV-FICD solenoid valve

EGR temperature sensor

Front oxygen sensor
Intake air temperature sensor

A4,

I

EM

|

g
-l

o
Vo )

ol S

o\
1Y
e

§
\

LC

1

5
)

FE

CL

M

AT

. L Activated carbon canister
Fuef fit )
iHer @ Mass air flow sensor D

Throttle position sensor »
Front L Camshaft position sensor,

power transistor and
ignition coil (built into distributor) EA

Engine coolant ternperature sensor

Pressure regulator

RA

EGR tube

JACV-FICD solencid
valve

ECM (ECCS control module)

/-Glove box

Front oxygen sensor

SEF1B3P
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

0\ ~— D

N

\-/lﬁ O O f
$or
@) / i
] —
— - S \ [
-~ A/T oil pan
 Intake air Rear heated oxygen
temperature sensor sansor
SEF202P

Crankshaft position
sensor (OBD)

SEF578P

EC-10 142



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

(]

EGR valve

IACV-AAC valve

valve {;E

Throttle body

Pressure
regulator

EGR and canister
control selenoid

FA

\\—> To canister {Vacuum line}

To canister (Purge line)

SEF184P

EC-11 143



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshalft position sensor

hd

Mass air flow sensor

Engine coolant temperature
sensor

Front oxygen sensor

Ignition switch

Y

Y

Throttie position sensor

Neutral position/Inhibitar
switch

Y

Y

Air conditioner switch

h 4

Knock sensor

Y

EGR temperature senscr

Battery voltage

\d

Power steering oil pressure
switch

2 d

Vehicle speed sensor

4

hd

*1

Crankshaft position sensor
(OBD)

Y

™

Rear heated oxygen sensor

*1

Intake air temperature sensor

Y

b d

2

A/T control unit

Y

Fuel injection &

mixture ratio control Injectors

hd

Distributor ignition system Power transistor

¥

1ACV-AAC valve and IACV-

Idle air control system EICD solenoid valve

h 4

ECM
(ECCS
control
module)

IACV-air regutator control »| IACV-air regulator

Fuel pump relay

hd

Fuel pump control

Front axygen sensor S
h . Malfunction indicator lamp

monitor & on-board diagnos- » .

tic system {On the instrument panel)

EGR & canister control . EGR & canister control sole-

noid valve

Y

Cooling fan relay

Cooling fan control

Y

Air conditigner cut control Air conditioner relay

*1: These sensors are not directly used to control the engine system.
They are used only for the on-board diagnosis.
*2: The DTC related to A/T will be sent to ECM.

EC-12
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

Camshatft position sensor Engine speed and piston position

A4

Gl
Mass air flow sensor Amount of intake air
! MA
Engine coolant temperature sensor Engine coolant temperature -
" EM
Front oxygen sensor Density of oxygen in exhaust gas
> LG

Throttle position sensor Throttle position

b4

Throltle valve idle position ECM
- ECCS
i i ; Gear position { > I
Neutra! position/inhibitor switch sl control Injector =
module)

Vehicle speed sensor Vehicle speed

hd
@Q
s

Ignition switch Start signal

Y
=
=

Air conditioner switch Air conditioner operation

Knock sensor Engine knocking conditions

Y
=
=]

Battery Battery voltage .

Y
-
=

VARIOUS FUEL INJECTION RA
INCREASE/DECREASE COMPENSATION

BASIC MULTIPORT FUEL INJECTION
SYSTEM

The amount of fuel injected from the fuel injector In addition, the amount of fuel injection is com- pg
is determined by the ECM. The ECM controls the pensated for to improve engine performance
length of time the valve remains open (injection under various operating conditions as listed
pulse duration). The amount of fue! injected is a t;e!l:owi ) ST
program value in the ECM memory. The program 1) %ir;:;r\?vaasr?:up
value is preset by engine operating conditions. 2) When starting the engine BE
These conditions are determined by input signals 3) During acceleration
(for engine speed and air intake)_ from both the 4) Hot-engine operation
camshaft position sensor and the mass air flow 5) When selector lever is changed from “N” to A
sensor. “D" (A/T models only)

6) High-load, high-speed operation EL

<Fuel decrease >

1} During ,deceleration

DX
EC-13 145



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP
CONTROL ECM
{ECCS
control’ Injection pulse

Feedback signa! module}

Combustion Fuel injection
Engine

MEFQ25DB

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

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

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

OPEN LOOP CONTROL

The open loop system condition refers to when the ECM detects

any of the following conditions. Feedback control stops in order

to maintain stabilized fuel combustion.

1) Deceleration and acceleration

2) High-toad, high-speed operation

3) Engine idling

4) Malfunction of front oxygen sensor or its circuit

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

6) Engine starting

7} High-engine coolant temperature

8) After shifting from “N” to “D"

9) During warm-up

10) When starting the engine

MIXTURE RAT!O SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the front oxygen sensor. This feed-
back signal is then sent to the ECM. The ECM controis the basic
mixture ratio as close to the theoretical mixture ratio as possi-
ble. However, the basic mixture ratio is not necessarily con-
trolled as originally designed. Both Manufacturing differences
(i.e. mass air flow sensor hot wire} and characteristic changes
during operation {i.e. injector clogging) directly affect mixture
ratio.

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

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

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

EC-14
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

~~ Injection pulse
No. 1 cylinder L

No. 2 cylinder ‘—]—

FUEL INJECTION TIMING

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

1) Sequential multiport fuel injection system

No. 3 oylinder i1 Fuel is injected into each cylinder during each engine cycle
according to the firing order. This system is used when the
No. 4 cylinder 1 engine is running.
l«—— 1 engine cycle ——|
Sequential multiport fuel injection system
MEF522D
2) Simultaneous multiport fue! injection system
No. 1 cylinder J L I n__ Fuel is injected simultaneously into all four cylinders twice
.Gl " n each engine cycle. In other words, pulse signals of the
No. 2 cylinder same width are simuftaneously transmitted from the ECM.
No. 3 eylinder 4 - Il I The four injectors will then receive the signals two times for
each engine cycle.
No. 4 cylinder J L n N This system is used when the engine is being started
— 1 engine cycle —~ and/or if the fail-safe system (CPU) is operating.

Simultanecus multiport fuel injection system

FUEL SHUT-OFF

MEFs230;  Fuel to each cylinder is cut off during deceleration or operation

Camshaft position sensor

of the engine at excessively high speeds.

Distributor Ignition (DI) System
INPUT/OUTPUT SIGNAL LINE

Engine speed and piston position

Mass air flow sensor

Y

Amount of intake air

Engine coolant temperature sensor

hd

Engine coolant temperature

¥

Throttle position sensor

Throtlle position

Vehicle speed sensor

Y

Ignition switch

Throttle valve idle position ECM
Vehicle speed (ECCS .| Power
™ control transistor
module}
Start signat

Y

Knock sensor

Engine knocking

Y

Neutral position/Inhibitor switch

Gear position

hd

Battery voltage

Battery

Y

EC-15
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

.ﬁ
EE
w
1]

8

1.75

8

g B

0.75

Injection pulse width

600 1,000 1,400 1,800 2,200

Engine speed (rpm)

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

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

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

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

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.

~N e.g. N: 1,800 rpm, Tp: 1.50 msec
SEF742M A °BTDC
During the following conditions, the ignition timing is revised by
the ECM according to the other data stored in the ECM.
1 At starting
2 During warm-up
3 Atidle
4 Hot engine gperation
5 At 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 driv-
ing conditions.
If engine knocking occurs, the knock sensor monitors the con-
dition. The signal is transmitted to the ECM (ECCS control mod-
ule). The ECM retards the ignition timing to eliminate the knock-
ing condition.
Air Conditioner Cut Control
A/C ON signal

Y

Neutral position/Inhibitor switch

Neutral position

Throttle position sensor

Y

Camshalft position sensor

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

Y

Engine coolant temperature sensor

Engine coolant temperature

b d

SYSTEM DESCRIPTION

This system improves acceleration when the air
conditioner is used.
When the accelerator pedal is fully depressed,
the air conditioner is turned off for a few seconds.
When engine coolant temperature becomes
excessively high, the air conditioner is turned off.
This continues until the coolant temperature
becomes normal again.

EC-16
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Fuel Cut Control (at no load & high engine

speed)
INPUT/OUTPUT SIGNAL LINE
. @l
Vehicle speed sensor Vehicle speed -
. A
Neutral position/Inhibitor switch Neutral position > WA
ECM
iti ECCS
Throttle position sensor Throttle pos_ltlon > :(:ontroi »| Injectors EM
module;)
Engine coolant temperature sensor Engine coolant temperature > LE
Camshaft position sensor Engine speed >

Fuel to each cylinder is cut off when the engine speed’exceeds
3,000 rpm after the following condition. (The fuel cut is recov- FE
ered when the engine speed is decreased below 1,500 rpm.)

< Vehicle condition>

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

(The specified time varies with the engine speed.)

MT
AT
PD
FA
RA
BR
87
BF
HA

EL
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EVAPORATIVE EMISSION SYSTEM

Description

|

Intake manifold Throttle
"/ body

EGR & canister
control solenoid
valve

Purge 1ine\
Fuel check valve k \_\_/acuum ;:/u ""=Tm""‘_‘§
line
] ‘N
Vapor ling
| — —
Purge -] Main purge orifice
confrol - purg
valve
Carbon canister
Constant - _ / Al
purge orifice | < Air
Fuel filler cap with < : Fuel vapor
prassure relief vaive 1
and vacuum relief %
Fusl tank valve SEF186P

The evaporative emission system is used to reduce hydrocar-
bons emitted into the atmosphere from the fuel system. This
reduction of hydrocarbons is accomplished by activated char-
coals in the carbon canister.

The fuel vapor from sealed fuel tank is led into the canister
when the engine is off. The fuel vapor is then stored in the
canister. The canister retains the fuel vapor until the canister
is purged by air.

When the engine is running, the air is drawn through the bot-
tom of the canister. The fuel vapor will then be led to the intake
manifold.

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

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

Inspection

ACTIVATED CARBON CANISTER

Check carbon canister as follows:

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

2.

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

e e Cover port @ with hand.

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

SEF312N
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EVAPORATIVE EMISSION SYSTEM

Check
vaive
function

Fuel tank side

Rollover
valve

il ——Valve C
function

|- Ball

Canister side
{or open air side}
SEF426N,

Fuel tank side

x2
\ ; Valve B
Valve A

SEF427N

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

Check valve operation

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

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

FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing.

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

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

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

an assembly.

EC-19
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POSITIVE CRANKCASE VENTILATION

Description

This system returns blow-by gas to the intake
coliector.

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

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

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

The ventilating air is then drawn from the air duct

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

Under full-throttle condition, the manifold vacuum
is insufficient to draw the blow-by flow through
the valve. The flow goes through the hose con-
nection 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
conditions.

Breather separator

ol PCV valve

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

PCV valve operation

Engine not running or
backfiring

s |- G

Acceleration
or high load
D

Cruising

ldling or
decelerating

SEFQ40KA

SEC137A

Inspection

PCV (Positive Crankcase Ventilation)

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

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-20
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BASIC SERVICE PROCEDURE

8 FUEL PRES RELEASE []

FUEL PUMP WILL STOF BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

m

START |

SEFB23K

LH dash side

Brake pedal

=
— Fuel pump /
fuse (15A} SEF188P

SEF203P,

RVl N 27 1wl N
\ Pressure regulator—> {

Fuel Pressure Release

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

1. Start engine.
2.  Perform “FUEL PRESSURE RELEASE" in “"WORK
SUPPORT" mode with CONSULT.
(Touch "START", and after engine stalls, crank it two
or three times to release all fuel pressure.)
3.  Turn ignition switch off.

@ 1.  Remove fuse for fuel pump.
2. Start engine.
3. After engine stalls, crank it two or three times to
release all fuel pressure.
4. Turn ignition switch off and reconnect fuel pump

fuse,

Fuel Pressure Check

When reconnecting fuel line, always use new clamps.
Make sure that clamp screw does not contact adjacent
parts.
Use a torque driver to tighten clamps.
Use Pressure Gauge to check fuel pressure.
Release fuel pressure to zero.
Disconnect fuel hose between fuel filter and fuel tube
(engine side).
Install pressure gauge between fuel filter and fuel tube.
Start engine and check for fuel ieakage.
5. Read the indication of fuel pressure gauge.

At idling:

Approximately 235 kPa (2.4 kg/cm?, 34 psi)
A few seconds after ignition switch is turned OFF fo
ON:
Approximately 294 kPa (3.0 kg/cm?, 43 psi)

6. Stop engine and disconnect fuel pressure regulator vac-
uum hose from intake manifold.
Plug intake manifold with a rubber cap.
Connect variable vacuum source to fuel pressure regulator.

o

P~ ae

W

o~

EC-21
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BASIC SERVICE PROCEDURE

Vacuum

Fuel pressure

SEF718B

%njector tube assembly
e e

SEF180P

Fuel Pressure Check (Cont’d)

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

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

Injector Removal and Installation

1. Release fuel pressure to zero.

2. Remove injector tube assembly with injectors from intake
manifold.

3. Remove injectors from injector tube assembly.

e Push injector tail piece.

e Do not pull on the connector.

4. Install injectors as follows;

1) Clean exterior of injector taii piece.

2) Use new O-rings.

CAUTION:

After properly connecting injectors to fuel tube assembly, check

connections for fuel leakage.

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

EC-22
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BASIC SERVICE PROCEDURE

PREPARATION
Make sure that the following parts are in

1.

Overall inspection sequence

good order.
Battery
Ignition system

Engine oil and coolant levels

Fuses

ECM harness connecior
Vacuum hoses

Air intake system

Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment

(Ol filler cap, oil level gauge, eic.)

Fuel pressure
Engine compression
EGR valve operation
Throttle valve

INSPECTION

F

2,

@®

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

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

When measuring “CO” percentage, inseri
probe more than 40 cm (15.7 in) into 1ait pipe.
Turn off headlamps, heater blower, rear
defogger.

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

Perform diagnostic test mode |i NG__ Repair or replace.
(Self-diagnostic results). "
OK

!
Check & adjust ignition timing. P

A
Check & adjust idle speed. o

A 4

NG NG

Check front oxygen sensor func-
tion.

Y

Check front oxygen sensor har-

ness.

Repair or replace harness.

Y

OK

r

INSPECTION END

CK

Check CO%.

OK_ Replace front oxygen sensor.

NG

Y

F

Check emission control parts
and repair or replace if neces-

sary.

NG OK

Check front oxygen sensor func-
tion.

Y

EC-23
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

START

Visually check the faollowing:
@ Air cleaner cfogging

o Hoses and ducts for leaks
# EGR valve operation

e Electrical connectors

o Gasket

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

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

|

START |

SEF546N

and run engine at idle speed.

SEF810K] [ @ Threttle valve and throttle position sensor operations
@ /// Start engine and warm it up untif water temperature indica-
§ 3 /'a tor points to the middie of gauge and ensure that engine
5:?\ =) speed is below 1,000 rpm.
= \ . a
z1 d |B :
—
g/ 0 8 g Open engine hood and run engine at about 2,000 rpm for
x 1000 r/min NS about 2 minutes under no-load.
SEF247F
C
. ) 4
I / Perform the diagnostic test mode |l (Self-diagnostic results).
~ P QK 'NG
CHECK — E:rparr or replace components as neces-
Y.
~
| m r ) 4
:\a‘la1function indicator Run engine at about 2,000 rpm for about 2 minutes under
amp no-lead.
SEFOSIPA] | Race engine two or three times under no-load, then run
m engine for about 1 minute at idle speed.
\\\\\\\\IIHIHI///,
/ // y
e
N
Q\ /a 1) Select "IGNITION TIMING ADJ"” in WORK SUP-
= = PORT mode
= ; 3 2) Touch "START".
":’;- 3 1) Stop engine and disconnect throttle position sen-
= 0 8 g sor harness connector.
4 1000 rhmin 2} Start engine.
SEF248F v
. - i X .
B IGN TIMING ADJ B D Race engine {2,000 - 3,000 rpm) 2 or 3 times under no-load

Check ignition timing with a timing light.

20°+2° BTDC {A/T in “N” position)

yOK
®

EC-24
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/Idle Mixture Ratio
Adjustment (Cont’d)

® |

}

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

= T A
Vs TDG =——x10° BTDC

=

F 3

5
20°+2° BTDC (A/T in “N” position) MA

EM

SMATBIAA

®
)

B IGN TIMING ADJ i
D 1) Select "IGNITION TIMING ADJ" in WORK LG

IGNITION TIMING FEEDBACK SUPPORT mode.
CONTROL WILL BE HELD BY 2) Touch "START",
TOUCHING START
AFTER DOING SO, ADJUST 1) Stop engine and disconnect throttle position
IGNITION TIMING WITH A sensor harness connector.
TIMING LIGHT BY TURNING 2) Start engine. _
THE CRANKSHAFT POSITION FE
SENSOR

f START | ' ¢l

merssocl | Check idle speed.

i ~_ g\ fead idle speed in “IGN TIMING ADJ" mode
\WLQMTOH / with CONSULT. T
' Idie speed Check idle speed.
adjusting screw /K/ AT
M ~— 650+ 50 rpm (A/T in “N” position)

OK NG PD
r Y

Race engine (2,000 - 3,000 rpm) 2 or 3 times under

no-load and run engine at idle speed. EA
N il fiter (@\ SEFASEP
m RA
Adjusl idle speed by turning idle speed adjusting
screw,
n .
650+ 50 rpm (A/T in “N”’ position)
mack | 3| = ﬁ
UGHT | LigHT . 8T
MODE | "“on| oFF T 1 ENTER "
n
r BF
=~ Touch “Back™.
SEF9134
@ 1) Stop engine and connect throttle position HA
Wil sensor harness connector.
\\\\\\\“\ : "W///// 2) Start engine.
N4 5 7 EL
N A
= /7 6
S
= h 4
= A . ; DX
= 7 = Race engine {2,000 - 3,000 rpm) 2 or 3 times under
— 1 a no-load and run engine at idle speed.
—— \
—
=0 8 g 7
/
/ * 1000 r/min \ @

SEF602K
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BASIC SERVICE PROCEDURE

K] ¥ MONITOR ¢ NO FAL L]
CMPS'RPM(REF)  700mpm
| RECORD |
SEF180P

SEFG57D

% MONITOR ¥ NO FALL []

CMPS+RPM (REF) 2000rpm
FR O2 MNTR RICH

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

|

' Check idle speed.

Read idle speed in “"DATA
MONITOR" mode with CONSULT.
OR

@ Check idie speed.

700+50 rpm (A/T in "“N” position}

OK NG

F

essary.

Check IACV-AAC valve and replace if nec-

Y

if necessary.

Check IACV-AAC valve harness and repair

Y

another known geod ECM.

Check ECM function® by substituting

: ‘

* ECM may be the
cause of a
probiem, but this

is rarely the case.

Set the diagnostic test mode li {front oxy-
gen sensor monilor).

RECORD ]

SEF054P

SEFD51P

F

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

r

Check front oxygen sensor signal.
1) See “FR 02 MNTR" in "DATA
MONITOR" mode.

2) Maintaining engine at 2,000 rpm
under no-load (engine is
warmed up sufficiently.), check
that the monitor fluctuates
between “"LEAN'" and "RICH”
more than 5 times during 10 sec-
onds.

1 cycle: RICH — LEAN — RICH
2 eycles: RICH — LEAN — RICH
— LEAN - RICH
OR

NG

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

OK

Y

INSPECTION END

EC-26
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BASIC SERVICE PROCEDURE
Idle Speed/ignition Timing/idle Mixture Ratio

@' C Adjustment (Cont’d)
ront oxygen sensor
o ?
ECCS harness [ l
Check front oxygen sensor harness: Gl
r 9 1) Turn off engine and disconnect battery ground
u cable.
% . MA
2) Disconnect ECM harness connector from ECM
3) Disconnect front oxygen sensor harness connec-
= tor and connect terminal for front oxygen sensor EM
SEF191P . . .
to ground with a jumper wire.
4) Check for continuity between terminal No. 46 of
ECM harness connector and ground metal on LG
vehicle body.
Continuity exists ... OK
Continuity does not exist ... NG

oK NG EE

Repair harness. > ®

CL

s 4
Connect ECM harness connector to ECM,

T

¥
1) Select "ENG COOLANT TEMP" in .
“ACTIVE TEST" mode. AT

2) Set “COOLANT TEMP" at 20°C (68°F).

@ e Disconnect engine coolant temperature
sensor harness connector.
® Connect a resistor (2.5 k) between termi- EA
nals of engine coolant temperature sensor
harness connector.

RA
¥
Start engine and warm it up until engine coolant BR
temperature indicator points to the middle of =
gauge.
(Be careful to start engine after setting "COOLANT &T
TEMP" or installing a 2.5 k€ resistor.)
¥ BF
Race engine two or three times under no-load then
run engine al idle speed.
l (HIA
® ;
EL
028
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BASIC SERVICE PROCEDURE

Ildie Speed/Ignition Timing/Idle Mixture Ratio

Adjustment (Cont’d)
®

)

Check “'CO"%.

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

After checking 'C0O" %
1) Touch "BACK'.

@ 1) Disconnect the resistor from terminals of engine
coolant temperature sensor.
2} Connect engine coolant temperature sensor har-
ness connector o engine coolant temperature
Sensor.

NG OK
\ J

Replace front oxygen sensor, set the diagnostic test mode 1l
{Front oxygen sensor monitor} and make sure that malfunc-
tion indicator lamp on instrument panel goes on and off more
than 5 times during 10 seconds. (2,000 rpm, no-load)

NG

Y F

Connect front oxygen sensor harness connector to front
oxygen sensor.

h 4

Check fuel pressure regulator.

h 4

Check mass air flow sensor.

Y

Check injector and clean or replace if necessary.

4

Check engine coolant temperature sensor.

L 4

Check ECM function® by substituting another known good

ECM.
v

®

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

the case.

EC-28
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

{ntroduction

The ECM (ECCS control module) has an on-board diagnostic system, which detects engine system mal-
functions related to sensors or actuators. The malfunction indicator lamp {(MIL) on the instrument panel
lights up when a malfunction is detected twice (two trip detection 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 again during next drive, this second detection causes the malfunc-
tion indicator lamp to light up. <2nd trip> (See page EC-34.)

The “trip’’ in the “Two Trip Detection Legic” means performing of the ““DTC Detecting Condition”. Only
the following on-board diagnostic items will light up or blink the MIL even in the 1st trip.

e “‘Misfire (Criterion which will damage three way catalyst)’’ — DTGC: 65-71 (P0304-P0300)
e '‘Three way catalyst function” — DTGC: 72 (P0420)
e ‘‘Closed loop control” — DTC: 37 (P0130)

Diagnostic Trouble Code (DTC)

HOW TO READ DTC

The diagnostic trouble code can be read by the following methods.
(Either code for the 1st trip or the 2nd trip can be read.)

1.

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

These DTCs are controlled by NISSAN.

CONSULT or GST {Generic Scan Tool) Examples: P0340, P1320, P0705, P0750, etc.

These DTCs are prescribed by SAE J2012,

Output of the trouble code indicates that the indicaled circuit has a malfunction. However, in case
of the Mode 1) and GST they do not indicate whether the malfunction is still occurring or occurred
in the past and returned {o normal,

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

HOW TO ERASE DTC .
The diagnostic trouble code can be erased by the following methods.

1.

oo o

Changing the diagnostic test mode from Diagnostic Test Mode H to Mode | by turning the mode
selector on the ECM (Refer to page EC-32.)

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

Selecting Mode 4 with GST (Generic Scan Tool)

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

HOW TO ERASE DTC (With CONSULT)

®

1.

Nowhon

If the diagnostic trouble code is not for A/T related items (refer to EC-58), skip steps 2 through 4.
If the ignition switch stays '"ON" after repair work, be sure to turn ignition switch “OFF” once. Wait
for at least 3 seconds and then turn it "ON’’ again.

Turn CONSULT “ON’" and touch “A/T".

Touch “SELF-DIAG RESULTS".

Touch “ERASE". {The DTC in the A/T control unit will be erased.}) And touch “BACK” twice.

Touch “ENGINE".

Touch “SELF-DIAG RESULTS.

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

EC-29
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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 switch stays "“ON" after repair work, be sure to turn ignition switch “OFF” once. Wait for at least 3 seconds and
then turn it “ON" again.

[l SELECT SYSTEM | |M SELECT DIAG MQDE O B SELF-DIAG RESULTS |

[ ENGINE | [ SELF-DIAG RESULTS | FAILURE DETECTED

| AT n I |DATA MONITOR | SHIFT SOLENOID/V A

| AIRBAG J Ell> [ECU PART NUMBER | I:>

! B l |

| | | .

l I I | [ ERASE || PRINT |

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

Touch < ] Touch <——~—-’—‘
F “BACK". “BACK"",
H'_“I SELECT SYSTEM HTI SELECT DIAG MODE l:” B SELF-DIAG RESuLTS Wl (]
ENGINE | WORK SUPPORT | FAILURE DETECTED  TIME

L

AT [ SELF-DIAG RESULTS SHIFT SOLENOIDV A 0

|
| } |
[ AIRBAG ] ‘:> [oATA MONITOR " jd> o
[ | ]
| |
|

[acTive TEST

[ECM PARTS NUMBER |

Iy
] [FuncTion TEST ] [ ERASE || PRINT |
5. Touch "ENGINE". 6. Touch "SELF-DIAG RESULTS". 7. Touch "ERASE". (The DTG in the

ECM will be erased.)
SAT320HA

HOW TO ERASE DTC (Without CONSULT)

e If the diagnostic trouble code is not for A/T relaled items (refer to EC-58)}, skip step 2.

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

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

3. Change the diagnostic test mode from Mode lI to Mode | by turning the mode selector on the ECM.
(See page EC-32.)

Freeze Frame Data

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

Stored data is called Freeze Frame Data.

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

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

The data will be erased along with the diagnostic trouble code by the above-mentioned method.

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

EC-30
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Freeze Frame Data (Cont'd)

Priority Detected items

Misfires — DTC: 65-71 (PO304-PU300)

1
Fuel Injection System Function — DTC: 76 (PO170)

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

For example, the EGR malfunction was detected and the freeze frame data was stored in the 1st trip.
After that when the misfire is detected in another trip, the freeze frame data will be updated from the
EGR malfunction for the misfire,

&I

Malfunction Indicator Lamp (MIL)

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

e |f the malfunction indicator lamp does not light up, see the
WARNING LAMPS AND CHIME (BUZZER) in the EL section
(or see EC-227)

Ma!funcﬂon for checking the blown iamp.
i indicator Iar[lp‘ . . g .
etk 2. When the engine is started, the malfunction indicator lamp

should go off.
If the lamp remains on, the on-board diagnostic system has
detected an engine system malfunction.

SEF182P

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

1. BULB CHECK

2. MALFUNCTION WARN-
ING

3. SELF-DIAGNOSTIC
RESULTS

4. FRONT OXYGEN SEN-
SOR MONITOR

: The function checks the bulb for damage (blown, open circuit, etc.) of

the maifunction indicator lamp.

: This is a usua! driving condition. When a malfunction is detected twice

(2 trip detection logic), the malfunction indicator lamp will light up to
inform the driver that a malfunction has been detected.

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

e "'Misfire (Criterion which will damage three way catalyst)”

e "Three way catalyst function”

: By using this function, the diagnostic trouble codes can be read. (The

detected items can be found out.)

: In this mode, the fuel mixture condition (lean or rich) monitored by

front oxygen sensor can be read.

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

(See page EC-32.)

" Diagnostic Diagnostic
Conditien Test Mode | Test Made I
Engine
stopped SELF-DIAGNOSTIC
switch in
“ON" posi-
; Engine
tion FRONT OXYGEN
Ay running MALFUNCTICN
C‘ SENSOR MONI-
¢ WARNING TOR

EC-31
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Cﬁ - Turn ignition switch
) “"ON". (Do not start
& engine.)

¢

A

k4

P

Diagnostic Test Mode | — BULB
CHECK

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

(Turn diagnostic test mode selector
on ECM fully clockwise)

) 4

Wait at least 2 seconds.

{Turn diagnostic test mode selector
fully counterclockwise.)

Y

Y

@ E:> p] Diagnostic Test Mode |
— MALFUNCTION WARNING

Start engine.

DIAGNOSTIC TEST MODE I
— SELF-DIAGNOSTIC RESULTS

hd
Y

*
Y 1

@ i = Diagnostic Test Mode ||
— FRONT OXYGEN SENSOR MONI-

Start engine. ' TOR

*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.

e Switching the modes is not possible when the engine is
running.

e When ignition switch is turned off during diagnosis, power
to ECM will drop after approx. 1 second.
The diagnosis will automatically return to Diagnostic Test
Mode |,

® Turn back diagnostic test mode selector to the fully coun-
terclockwise position whenever vehicle is in use,
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Malfunction Indicator Lamp (MIL) (Cont’d)
DIAGNOSTIC TEST MODE I—BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument pane! should stay ON. If it remains
OFF, check the bulb. {See the WARNING LAMPS AND CHIME in the EL section or see EC-227.)

DIAGNOSTIC TEST MODE |-——MALFUNCTION WARNING @l
MALFUNCTION Condition
INDICATOR LAMP MAA

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

ON Chart”. See page EC-58.) is detected or the ECM’'s CPU is malfunctioning.
OFF No maifunction EIM
e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode I (SELF-DIAGNOS-
TIC RESULTS). 1E
DIAGNOSTIC TEST MODE [I—SELF-DIAGNOSTIC RESULTS
In this mode, a diagnostic trouble code is indicated by the number of blinks of the MALFUNCTION INDI- 3¢
CATOR LAMP as shown below.
Example; Code No. 12 and Code No. 43 FE
0.6 03 08 03
1 —]
ON — ] €I,
F
0; | , { MT
' 09 03 2.1 06 0.9 2.1 Unit: second
—_—— : v 4 AT
Code No. 12 Code No. 43 SEF22N
Example: Diagnostic trouble code No. 103 2D
08 0.3

hu) A

S JUUUUU IO Ut
OFFSI § RA

s | |

06 09 03 21

) BR
Diagnostic trouble code No. 103 Unit: second n
SEF162P

Long (0.6 second) blinking indicates the number of ten digits, and short (0.3 second) blinking indicates g7
the number of single digits. 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 "103" and refers to the malfunction of the park/neutral position switch.

In this way, all the detected malfunctiors are classified by their diagnostic trouble code numbers. The
DTC 55" refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE CHART, refer tc page EC-58.)

2a
il

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

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

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

SWITCH DIAGNOSTIC TEST MODES" )

e If the baitery terminal is disconnected, the diagnostic trouble code wiil be lost from the backup (D}
memory within 24 hours.

e Be careful not to erase the stored memory before starting trouble diagnoses.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

In this mode, the MALFUNCTION INDICATOR LAMP displays the condition of the fuel mixture (lean or

Malfunction Indicator Lamp (MIL) (Cont’d)
DIAGNOSTIC TEST MODE II—-FRONT OXYGEN SENSOR MONITOR

rich) which is monitored by the front oxygen sensor.

MALFUNCTION INDICATOR LAMP

Fuel mixture condition in the exhaust

Air fuel ratio feedback control

gas condition
ON Lean
Closed loop system
OFF Rich

*Remains ON or OFF

Any condilion

Open ioop system

*: Maintains conditions just before switching to open {oop.

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

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

in ECM.

OBD System Operation Chart

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DETECTABLE ITEMS
e When a malfunction is detected for the first time, the DTC and the freeze frame data will be stored

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

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

¢ The DTC and the freeze frame data will not be displayed any longer after 40 drivings {except for
Misfire, Fuel Injection System), 80 drivings {for Misfire, Fuel Injection System) without the same
maliunction (It may be a rare case). The “TIME” in “SELF-DIAGNOSTIC RESULTS"” mode of CON-

SULT will be counted up in response to the number of drivings.

SUMMARY CHART

ltems

MIL (goes off)

DTC, Freeze Frame Data (goes off)

Fuel Injection System

3 (pattern C)

80 (pattern B}

Misfire

3 (pattern G)

80 (pattern B)

Except the aboves

3 (pattern B)

40 {pattern A)

Pattern C = Pattern A + Freeze Frame Data

Details are explained next.

EC-34
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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”, ‘'Fuel Injection System”

This driving pattern satisfies with C and B patterns.
Vehicle NG NG g(e;tection This driving pattern  This driving pattern @H
speed Detection i satisfies with B. satisfies with G.
1 ' I T i " 0 | H
[ I | [ | a l
A I | ! ! | ! I | A
5 ) 1 | fl (1 by ‘FI [ 1 WM&
8 Pl 1 ! 1l I 4 I || I
o ! RS % | Ll : ' g Ly : Ll
I T T L
F GN ON i i . i_’ i_i I i_ll IJ| i_”J u» EM
= I ” 'I
= Pl l [ | | I | | !
v  1GN OFF | h : [ !: Lo I X L !i H ;: { [ H
1! | \ I | I I | i
Do TR I T | i I o i e
Lot oot I I % ¥ { o 0|
foo N I | I ! | o +
| f (1 g i l ; ] |
I Bt b ML lights up. | I I| | [ i
o O I ) AN DU X S o
5 L4 I S i R U ¥ SR S : o Lot 1
= goes off. nax | jﬁl i ;' | ¢ i i it -l [! 1 oy | -
V ¢ It T i A Ll [ 3 4 5 1 I FE
S ¥ T 0 [ ! T A —f i
Counter: === b=y b T e e
1oy ol (- I 11 ) | (I i
T N I IR l
I | i [
[ TR I ¥ 1 § h i I I
o t z{ R H H H I H H |} Lo ("
= i I f I i [ ] i
S 12 B R TN N N SO | NN N | NN U8 (/O
E ._\‘L.L-_t [[ ! i1 1 ! fi 'l T L) | T = '
H NC FAIL H*'4%*ﬁwlrF*F*ﬂ*%**H—“ﬁ—ﬁ"——‘}-‘_~—L:———“H—~*-Jlrf--—— t___PJ_|T_4_ FAIL
max t | ‘ | { ;'J_ ] !
§ o b e e | AT
2 . e e =Tt & EEp— T e —
& Counter L o N I Iy 1 I ﬁ I }T - T 1
o ron TR T I I ¥ | [ | o i =
[ | | I ] | [ ] i | | | ] H | | | ‘ i | I | \Pf‘@
= Lol IO S A F | I H :l i H | i
| ! ' i |
v I I: ‘1 ! I { { :: i1 t I DTG exists. | : DTC exists IJ'?IE:EF);?E" li
I ! DFCexists. (1 , i “ [ | TIME: 2 [ TIME: 4| H B ,,[’8 EA
|homMEsO 11 i || " '\ ¥ g | DTC exists, | e
SELF- : DTC exists. [DTC exists. DTC exisis. 1| DTG exists. (" DTC exists. Il oTe exlsts TIME 79 ilno
A\ DIAGNOSTIC TiME: 0 NTIME: 1 || TIME: 0 | e 1 | TIME: 3| I TIME: 4 | 1 MIDTC
) . .
S screen — iyl Ll g I Pt by , £ RA
A | 1 I L D O O L A O B
O screen 1t _ 3 I IO US| SN I IV PR R
O DATA MONITOR || A AR Y T T I I I [ - i
V' (AUTQ TRIG) screen I Legrs ) | dl H tl tH [ i BR
-—— Tr‘——'--rﬁ————-H————-i-"j—***TF* &
Other I L || L H
screen gT
BF
SEF887P

*1: When the same matfunction is detected twice, MIL will 6. DATA MONITOR {AUTO TRIG) can dispiay the malfunc-
automatically light up. tion at the moment it is detected. HA

*2: ML will go off automatically after 3 drivings (pattern C) *7. The malfunction can not be displayed because the tim-
withaut any malfunctions. ing to set DATA MONITOR {AUTO TRIG) screen was

*3: When a malfunction is detected for the first time, the missed against the NG detection. =)
DTG and the freeze frame data will be stored in ECM. *8: The DTC and the freeze frame data will not be dis-

*4: The OTC and the freeze frame data will not be dis- played any longer after 80 drivings (pattern B) without
played any longer after 80 drivings {pattern B) without the same malfunction. DX
the same malfunction. {The DTC and the freeze frame data still remain in neh
{The DTC and the freeze frame data still remain in ECM)

ECM.}

*5: Other screen except DATA MONITOR {AUTO TRIG) can
not display the malfunction.
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OBD System Operation Chart (Cont’d)
EXPLANATION FOR DRIVING PATTERNS FOR “MISFIRE”, “FUEL INJECTION SYSTEM”
< Driving pattern A>

Engine ..
coolant C °F)
temperature
70 (158)
40 (104)
20 (68) | i
| (2) Engine coolant temperature should change more than 20°C
i ! - (68°F) after starting engine.
| time —=
IGh:I ON IGN OFF
Engine I i
speed : :/~(:3] Ignition switch should be changed from “ON" to “CFF".
rpm I |
il | (4) Engine speed should go over 400 rpm.
! |
4 i !
00| — et — el —
0 T

SEF131P

< Driving pattern B> :
Driving pattern B means the vehicle cperation as follows:
All components and systems should be monitored at least once by the OBD system.
¢ The B counter will be cleared when the malfunction is detected twice regardless of the driving pat-
tern.
¢ The B counter will be counted up when the driving pattern B is satisfied without the malfunction.
e The DTC will not be displayed any longer after the B counter becomes 80.
< Driving pattern C>
Driving pattern C means the vehicle cperation as follows:
(1) Driving pattern A should be satisfied.
(2) The following condition should be satisfied:
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: T > 70°C (158°F), T < 70°C (158°F)
Example:
If the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated toad value: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicfe should run under the following conditions:
Engine speed:; 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature =
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 salisfied without the same malfunction.
e The MIL will go off when the C counter becomes 3. (*2 in “OBD SYSTEM OPERATION CHART™)

EC-36

168



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD System Operation Chart (Cont’d)

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DRIVING PATTERNS EXCEPT FOR
“MISFIRE”, “FUEL INJECTION SYSTEM”

This driving pattern satisfies with A and B patterns. Gl
_ NG L
Vehicla NG . NG . Detection Th|‘s t#wmg pattern This driving pattern
speed Detection Detection satisfies with A. safisfies with B. : A
/c\ i I 1 ‘f I 1 i ' MA,
] : H ) f I (!
= | !
AN ! i Rl |
@ 0 | [ B
£ 1GNoON!_! . (1 H I | | | . |
Y o | BN I L
o f I I I
iGN OFF | || TR N 3 | H ¥ | ' | i Le
T o e f] ¥ X | X [l I 1
Pl A T O B ] ) { ' | [ I [
Lol K [yl I i 0 [ l! ! [ L
Loy H | I: : i ! y Il H l; Ii L | EC
e | H hl o H MILIig,hItsup }: ” [l g 1 | : ”
1 5 [ L — —— _ ! N
A gnts up. ————n T (— =1 i T 7 :‘—M—“_" woff T[T TTTIT =
= ML b O I L O | S Y A ¥ MU goes off. | .1 | F
= goes off — T3, ST i 1 0 H e AT T H e i
B o IQ_LL#_‘_H_J___'_f_ [ 1 2 ' A ' —T5 1L
Counter T (0 T ' [ i T niinT. Tr-f~~-h~w—gﬁff~—lﬁ-—| B L
(o o ek I [ (| I ' M )| H
B
X o [ | T H
3 N
5 Loy K i ) it 1 () r | { I
a fo I [ | | ! L [
g —- lﬂi RS S S| B . ; Ll _FAL
§ NO FALL T3 Tl | | | , {1 B} T | AT
e B i A O [t | o R B 14
b SIS USRS § U 5SS Sy I S S S S Ot VPN S S T, 8 S
§a _o o I 1 2 3 11 5 6 ——20r= _
: Counter f 'l[ I [ 'li Vi i Iﬁ*"-ﬂ____ﬁ"__‘ﬂ_——_l ————T—T————h—- ED
P T ] L | £ | N [ | [
2 [ !| I ;' ':I il ) [ y | [
S L oo T i i | I | I
v } (1 11 T N Il |: |: M :| !p H ! | I FA
I : : DT:.“:I exi'sls. : I : : } “ 1' I %L%F;ifl& | :%I,::E-efﬁl& ||_II?ILCEexi§ts. : : : r*B
SELF- I I Tm’?'{z: of 1P o1 1l , f 1. : }: :! Sy H "V 'DTC exists. | | R4
DIAGNOSTIC |DTC exists. || DTC exists. IDTC exists. l”DTC exists. || DTC exists. : I BTG exists. TIME: 39 |'No
A RESULTS  TIME:O  (YTIME: 1} |TIME:Q TIME: 11 [l TIME: 3 1 : e Ibve
H sereen . LESl Lot e == . 1A
2 Other 1 I I [ ! I T T =
) [ Lt [ ] [ I l | b BR
screen il 11 [ O SO £ S § S
& DATA MONITOR (| P T Tt t I - ==t
O (AUTOTRIG sereen |, /°B1 | 1) 1 L | i 3 L ||
O L N O B
Other i S I AN Y A U OO | AN S | MU N | ST
screen ——\,
*5 7
BF
SEF688P
. . : . i
1: When the same malfunction is detected twice, MIL will *5: Other screen except DATA MONITOR (AUTO TRIG) can
automatically light up. not display the malfunction.
“2: MIL will go off automatically after 3 drivings (pattern B} “6: DATA MONITOR (AUTO TRIG) can display the malfunc- EL
without any malfunctions. tion 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 any longer after 40 drivings {pattern A) without *8: The DTC and the freeze frame data will not be dis-
the same malfunction. played any longer after 40 drivings {paitern A) without
{The DTC and the freeze frame data still remain in the same malfunction.
ECM.) (The DTC and the freeze frame data still remain in

ECM.)
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OBD System Operation Chart (Cont’d)

EXPLANATION FOR DRIVING PATTERNS EXCEPT FOR “MISFIRE”, “FUEL INJECTION
SYSTEM”

< Driving pattern A>

Engine 5
coolant °G (°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 e —— {68°F) after starting engine.
IGh.l ON IGN OFF
Engine ! |I
speed : :/—(3) Ignition switch should be changed from “ON" to “OFF".
rpm ! |
: L —4 Engine speed should go over 400 rpm.
' |
| |
A00 fm e e s Yy - ——
0 — ;
SEF131P

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 any longer after the A counter becomes 40.

< Driving pattern B>

Driving pattern B means the vehicle operation as follows:

All components and systems should be monitored at least once by the OBD system.

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

e The B counter will be counted up when driving pattern B is satisfied without any malunctions.

¢ The MIL will go off when the B counter becomes 3 (*2 in “OBD SYSTEM OPERATION CHART’’).

EC-38
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LH d?sh side

Data link
 connecior
. (or CONSULT

B
=TTl

L]

Brake pedal —\

= A1

SEF187P

NISSAN
CONSULT

UE940

i

START

I SUB MODE

SEF138P

I SELECT,SYSTEM

ENGINE

B

SEF895K

[l setect DiaG moDE

[v]

| WORK SUPPORT

| sELF-DIAG RESULTS

| DATA MONITOR

[ AcTivE TEST

| £CM PART NUMBER

[ FuncTION TEST

|
|
|
|
|
|

EF136P

[ seLecT piac Mope

5

I FREEZE FRAME DATA

I
I
I
I

|
]
|
|
|
l

EF137F

Consult

CONSULT INSPECTION PROCEDURE

1.  Turn off ignition switch.

2. Connect “CONSULT" to data link connector for CONSULT.

(Data link connector for CONSULT is located behind the

fuse box cover.)

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

5.. Touch “ENGINE”.

MA
EM
LG
FE
CL
MT
AT
PD

FA

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

vice procedure.

For further information, see the CONSULT Operation Manual.

EC-39
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Consult (Cont’d)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE

WORK
SUP-
PORT

SELF-
DIAG-
NOSTIC
RESULTS

DATA
MON-
ITOR

ACTIVE
TEST

FUNC-
TION
TEST

FREEZE
FRAME

" DATA

INPUT

ECCS COMPONENT PARTS

Camshaft position sensor

X

Mass air flow sensor

Engine coolant temperature sensor

Front oxygen sensor

Rear heated oxygen sensor

Vehicle speed sensor

Throttle position sensor

EGR temperature sensor

Intake air temperature sensor

PO M x| =

Crankshaft position sensor (OBD)

Knock sensor

KX | XXX x| = |x|>x|x

ignition switch {start signal)

Closed throttie position switch

Air conditioner switch

Park/Neutral position switch

Power steering oil pump switch

Air conditioner pressure switch

Battery voltage

OUTPUT

Injectors

>
XM | x| x> =

Power transistor (Ignition timing)

X (Igni-
tion sig-
nal)

>
>

|ACY-AAC valve

X

Air conditioner relay

Fuel pump relay

Ceoling fan

HKEx | x| =

EGR & canister control solencid
valve

Calculated load value

X: Applicable

EC-40
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FUNCTION

Consulit (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 unil.

Self-diagnostic results

Self-diagnostic results can be read and
erased quickly.

Data monitor

Input/Output data in the ECM can be read.

Active test

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

ECM part numbers

ECM part numbers can be read.

Function test

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

Freeze frame data

ECM stores the driving condition al the
moment a malfunction is detected, and the
stored data can be read. [Regarding the
details, refer to “'Freeze Frame Data” (EC-
30).]

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

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

e IGN SW "ON”

e ENG NOT RUNNING

e ACC PEDAL NOT PRESSED

When adjusting throttle position
sensor inftial position

IGNITION TIMING ADJ

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

When adjusting initial ignition
timing

IACV-AAC VALVE ADJ

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

¢ ENGINE WARMED UP

& 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-41
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Consult (Cont’d)
SELF-DIAGNOSTIC MODE

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

DATA MONITOR MODE

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

the camshaft position sensor. idle rpm.

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

O

O

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

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

ECM is displayed.

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

FR 02 SENSOR [V]

RAR 02 SENSOR [V] e The signal voltage of the rear heated

oxygen sensor is displayed.

oo O O

O1o] O O

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

“lean'’, and control is being affected
toward a rich mixture,

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

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

tively small.
VHCL SPEED SE ® The vehicie speed compuied from the
[km/h] or [mph] O O vehicle speed sensor signal is dis-
played.

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

matically.

EC-42
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

Monitored item
[Unit]

Main
sig-
nals

Description

Remarks

BATTERY VOLT [V]

The power supply voltage of ECM is
displayed.

THRTL POS SEN [V]

The throttle position sensor signal
voltage is displayed.

A

EGR TEMP SEN [V]

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

=M

INT/A TEMP SE [°C]
or [°F]

The intake air temperature delermined
by the signal voltage of the intake air
temperature senscr is indicated.

START SIGNAL O O e |ndicates [ON/OFF] condition from the |e After starting the engine, [OFF] is dis-

[ON/OFF] starter signal. played regardless of the slarter signal.

CLSD THL/P SW O O e Indicates [ON/OFF] condition from the

[ON/OFF] closed throttle pasition switch signal. EE

AIR COND SIiG o Indicates [ON/OFF] condition of the air

[ON/OFF] O O conditioner switch as determined by L
the air conditioner signal.

P/N POSI SW O O ¢ Indicates [ON/QOFF] condition from the

{ON/OFF] park/neutral position switch signal. (LA

PW/ST SIGNAL o [ON/OFF] condition of the power steer-

[ON/OFF) O O ing oil pressure switch determined by AT
the power steering oil pressure signal -
is indicated.

LOAD SIGNAL O O s Indicates JON/OFF] condition from the PO
rear defogger signal.

AMB TEMP SW O O e Indicates [ON/OFF] condition from the EA
ambient air temperature switch signal. N

IGNITION SW O e |ndicates [ON/OFF] condition from igni-

[ON/OFF] tion switch. R

A/C PRESS SW e Indicates [ON/OFF] condition of the air

[ON/OFF] conditioning triple-pressure swiich =1e)

O {medium-pressure side) determined by -
the pressure of the air conditioning
high pressure side. ST
INJ PULSE [msec] e Indicales the actual fuel injection pulse | ® When the engine is stopped, a certain
O width compensated by ECM according computed value is indicated. _
input si BF
to the input signais.

B/FUEL SCHDL o ‘‘Base fuel schedule” indicates the

[msec] O fuel injection pulse width programmed A
into ECM, prior to any learned
on-board correction.

IGN TIMING [BTDC} O # Indicates the ignition timing computed EL
by ECM according to the input signals.

DK
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult {Cont’d)

Monitored item
[Unit]

ECM
input
sig-
nals

Main
sig-
nals

Description

Remarks

IACV-AACHY [%0]

e Indicates the idle air control valve
{AAC valve) confrol value computed by
ECM according te the input signals.

A/F ALPHA [%]

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

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

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

AIR COND RLY
[ON/OFF}

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

FUEL PUMP RLY

e Indicates the fuel pump relay control

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

[HI/LOW/OFF]

(determined by ECGM according to the
input signal) is indicated.

Hi ... High speed operation

LOW ... Low speed operation

OFF ... Step

EGRC SOL/V
[ON/OFF]

& The control condition of the FGR &

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

e ON ... EGR and canister purge cpera-

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

CAL/LD VALUE [%]

¢ "Calculated load value” indicates the

value of the current airflow divided by
peak airflow.

ABSOL TH-P/S [%)]

e ""Absolute throttle position sensor”

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

MASS AIRFLOW
{gm/s]

# Indicates the mass airflow computed

by ECM accoerding to the signal volt-
age of the mass airflow sensor.

VOLTAGE e Voltage measured by the valtage
[V] probe.
PULSE e Pulse width, frequency or duty cycle @ Only "#" is displayed if ilem is unable

[msec] or [Hz] or
(%]

measured by the puise probe.

to be measured.

o Figures with "#''s are temporary ones.

They are the same figures as an
actual piece of data which was just
previously measured.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the criginal
trouble condition

Change the amount of fuel injection
using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Fuel injectors
Front oxygen sensor

{ACV-AAC/Y
OPENING

Engine: After warming up, idle the
engine.

Change the IACV-AAC valve
opening percent using CONSULT.

Engine speed changes according to
the opening percent.

Harness and connector
IACV-AAC valve

MA

ENG COOLANT
TEMP

Engine: Return to the original
trouble condition

Change the engine coolant
temperature using CONSULT.

If trouble symptom disappears, see
CHECK [TEM.

Harness and connector
Engine coolant temperature sensor
Fuel injectors :

EM

LG

IGNITION TIMING

Engine: Return to the original
trouble condition

Timing light: Set

Retard the ignition timing using
CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Adjust initial ignition timing

e Engine: After warming up, idle the ¢ Harness and connector FE
engine. » Compression
® A/C switch "OFF" . . o Injectors
POWER BALANCE o Shift lever "N Engine runs rough or dies. o Power transistor @L
e Cut off each injector signal one at a ® Spark piugs
time using CONSULT. @ Ignition coils
e Ignition switch: ON M
) . # Harness and connector
COOLING FAN ¢ Turn the copling fan "ON" and Cooling fan moves and stops. e Cooling fan motor
“OFF" using CONSULT. 9
@ Ignition switch: ON (Engine AT
stopped) Fuel pump relay makes the operating | e Harness and connector
FUEL PUMP RELAY | e Turn the fuel pump relay “ON" and soung P Y P 9 o Fuel pump rela
“OFF" using CONSULT and fisten : pump retay R
to operating sound.
@ Ignition switch: ON
EGRC SOLENCID ¢ Turn solencid valve "ON"" and Sctenoid valve makes an operating @ Harness and connector EA
VALVE “OFF" with the CONSULT and sound. e Solenoid valve
listen to operaling sound.
SELF-LEARNING e In this tesl, the coelficient of sell-learnihg controf mixture ratio returns to the original coefticient by touching BA
CONT "GLEAR" on the screen.
BR
ST
A
EL
()4
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
e Ignitian switch: ON
SELF-DIAG {Engine stopped) .
RESULTS s Displays the results of on- - Objective system

board diagnostic system.

CLOSED THROTTLE
POS!

(CLOSED THROTTLE
POSITION SWITCH
CIRCUIT)

e Ignition switch: ON
(Engine stopped)

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

e Harness and connector

# Throttle position sensor
(Closed throttle position
swilch)

» Throttle position sensor
{Closed throttle position
switch) adjustment

e Throttle linkage

e Verify operation in DATA
MONITOR mode.

THROTTLE POSI
SEN CKT

# {gnition switch: ON
{Engine stopped)

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

¢ Harness and connector

# Throttle position sensor

e Throttle position sensor
adjustment

e Throttle linkage

@ Verify operation in DATA
MONITOR mode.

PARK/NEUT POSI
SW CKT

® Ignition switch: ON
(Engine stopped)

« Inhibiter/Neutral position
switch circuit is tested
when shift lever is
manipulated.

Throttle valve: opened CFF
Throttle valve: closed ON
lve ful
Range (Throttle valve fully More than
opened — Throitle valve 3.0V
fully closed} ’
OUT OF N/P-RANGE OFF
IN N/P-RANGE ON

@ Harness and connector

o Neutral position switch/
Inhibitor switch

o Linkage + Inhibitor switch
adjustment

FUEL PUMP
CIRCUIT

@ Ignition switch: ON
(Engine stopped)

@ Fuel pump circuit is tested
by checking the puisation
in fuel pressure when fuel
tube is pinched.

There is pressure pulsation on the fuel

feed hose.

e Harness and connector
e Fuel pump

o Fuel pump relay

o Fuel fiiter clegging

@ Fuel level

EGRGC SOL/WV
CIRCUIT

e Ignition switch: ON
{Engine stopped)

® EGR & canister control
soienoid valve circuit is
tested by checking
solenoid valve operating
noise.

The solencid valve makes an operating

sound every 3 seconds.

®© Harness and connector
o EGR & canister control
solenoid valve

COOLING FAN
CIRCUIT

» |gnition switch: ON
(Engine stopped}

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

e The cooling fan rotates and stops

every 3 seconds.

e Harness and connector
# Cooling fan motor
e Cooling fan relay
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM {REMEDY)

START SIGNAL
CIRCUIT

» Ignition switch: ON —
START

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

Start signal: OFF — ON

e Harness and connector
» Ignition switch

WA

EM

PW/ST SIGNAL
CIRCUIT

Ignition switch: ON
(Engine running)

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

Locked position ON

Neutral position OFF

e Harness and connector

e Power steering oil
pressure switch

¢ Power steering oil pump

VEHICLE SPEED
SEN CKT

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

Vehicle speed sensor input signal is
greater than 4 km/h {2 MPH)

e Harness and connector
e Vehicle speed sensor
» Electric speedometer

FE

ClL

MT

AT

IGN TIMING ADJ

e After warming up, idle the
engine.

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

The timing light indicates the same
value on the screen.

e Adjust ignition timing (by

moving crankshaft position

sensor or distributor)

o Camshaft position sensor

drive mechanism

MEXTURE RATIO
TEST

® Air-fuel ratio feedback

circuit {injection system,
ignition system, vacuum
system, etc.} is tested by
examining the front
oxygen sensor output at
2,000 rpm under
non-loaded state.

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

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

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

o VACUUM SYS (Intake air
teaks)

» Front oxygen sensor
circuit

e Front oxygen sensor
operation

e Fuel pressure high or low

o Mass air flow sensor

ST

Bl

[HA&

EL
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’'d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

POWER BALANCE

e After warming up, idle the
engine,

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

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

# Injector circuit (Injector,
harness or connector)

# Ignition circuit {Spark
plug, power transistor,
ignition coil, harness or
connector)

e Compreassion

e Valve timing

IACV-AAG/Y
SYSTEM

o After warming up, idle the

engine.

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

Difference in engine speed is greater
than 150 rpm between when valve
opening is at 80% and at 20%.

& Harness and connector

o IACV-AAC valve

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

e |AS (Idle adjusting screw}
adjustment
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

FREEZE FRAME DATA

Freeze frame daia
item

Description

DIAG TROUBLE
CODE
[PXXXX]

ECCS compoenent part/contrel system has a irouble code, it is displayed as “PXXXX". [Refer to
“Alphabetical & P No. Index for DTG (EC-57).]

FUEL SYS DATA

“Fuel injection system slatus” at the moment a malfunclion is detected is displayed.

One mode in the following is displayed.

""MODE 2": Open loop due to detected system maffunction

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

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

CAL/LD VALUE [%] |e The calculated load value at the moment a malfunction is detected is displayed.
COOLANT TEMP . Lo -
(G or ['F] ® The engine coolant temperature at the moment a malfunction is detecled is displayed.
o "“Short-term fuel trim” at the moment a malfunction is detected is displayed.
S-FUEL TRIM [%] ® The shori-term fuel trim indicates dynamic or instantaneous feedback compensation to the base
fuel schedule.
e “Long-term fuel trim™ at the moment a malfunction is detected is displayed.
L-FUEL TRIM [%] e The long-term fuel trim indicates much more gradual feedback compensation to the base fuel
schedule than short-term fuei trim.
ENGINE SPEED L -
e The engine speed at the moment a malfunction is detected is displayed.

{rpm]

VHCL SPEED [km/h]
or [mph]

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

EC-49
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

CONSULT has two kinds of trigger and they can be selected by touching “SETTING" in “DATA

MONITOR'" mode.
1. “AUTO TRIG” (Automatic trigger):
e The malfunction will be identified on the CONSULT screen in real time.
In other words, DTG and malfunction item will be displayed automatically at the moment the mal-
function is detected by ECM.
DATA MONITOR can be performed continucusly till a malfunction is detected. However, DATA
MONITOR can not be continued any longer after the malunction 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.
Utilize these trigger as follows:

1. “AUTO TRIG"
e While trying to detect the DTC by performing the “"DTC DETECTING CONDITION™, be sure to set

to “DATA MONITOR (AUTO TRIG)"” mode. You can confirm the malfunction at the moment it is
detected.

e While narrowing down the possible causes, CONSULT should be set in "DATA MONITOR (AUTO
TRIGY' mode, especially in case the incident is intermittent.
When you are inspecting the circuit by gently shaking (or twisting) the suspicicus connectors,
components and harness in the “DTC DETECTING CONDITION", the moment a malfunction is
found the DTC will be displayed. (Refer to Gl section, "incident Simulation Tests’ in “HOW TO
PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT)

2. "MANU TRIG”

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

“E‘i SELECT MONITOR TEM J m SET RECORDING COND | ||.'['l SET RECORDING COND ]

wwro e | ITTVRCTEN [ WPTCRTN oy e
HI SPEED LONG TIME HI SPEED LONG TIME

| main siGNALs |
| SELECTION FROM MENU |
[ appress seTTiNG |
|
|

! |
l | |
l I
I |

T ]

|
[serrna ]| START

"SETTING" *AUTO TRIG" "MANU TRIG"
A malfunction can be A malfunction can not be
displayed an "DATA displayed on "DATA
MONITOR" screen MONITOR" screen
automatically if detected. automatically even if
detected.

SEFuﬂ
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST): Sample Generic Scan Tool (GST)

DESCRIPTION

Generic Scan Tool (OBDII scan tool) complying with SAE J1978
has five different functions explained on the next page. @l
1309141 is used as the protocol.

The name “GST” or “Generic Scan Tool” is used in this ser-

vice manual. A
SEF439P EM

Data link connector GST INSPECTION PROCEDURE
for GST _\ 1. Turn off ignition switch. LG

2. Connect “GST"” to data link connector for GST. (Data link

connector for GST is located in the glove box.)

FE

|
Crr—r .
SEF458P

Sample screen® 3. Turn ON ignition switch. Wi
4. Enter the program according to instruction on the screen or
CARB OBD-I in the operation manual.
PROGRAM CARD (*: Regarding GST screens in this section, sample screens are AT
v0.05 shown.)
=0))
Press [YES] =)
for SETUP
Press [ENTER]
to START FA
SEF141P
5. Perform each diagnostic mode according to each service [RA
CARB OBD-Il MENU procedure.
1: CURRENT DATA For further information, see the GST Operation Manual of the
2: FREEZE DATA tool maker. BR
3: TROUBLE CODES
4. CLEAR CODES
5. 02 TEST RESULTS ST
6. READINESS TESTS
8. AUTOPROBE
9: SETUP BF

SEF142P

A

ElL
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool (GST) (Cont’'d)

Diagnostic test mode

Function

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

MODE 1 (Current data) inputs and outputs, digital inputs and outputs, and system status information.
This mode accesses to emission-related data value which were stored by ECM
DE 2 F dat
MO (Freeze data) during the freeze frame. [For details, refer to '‘Freeze Frame Data" {EC-49).]
This mode accesses to emission-related power train trouble codes which were
MODE 3 (Trouble codes) P
stored by ECM.
This mode can clear all emission-refated diagnostic information. This includes:
e Clear number of diagnostic trouble codes (MODE 1)
# Clear 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 oxygen sensor test data (MODE 5)
& Reset status of system monitoring test (MODE 1)
MODE & {O2 test results) This mode accesses to the on-board oxygen sensor monitaring test resulis.

EC-52
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TROUBLE DIAGNOSIS — General Description

Sensors

@&

Actuators

A

MEF036D

SEF233G

SEF234G

Introduction

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

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

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

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

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

EC-53
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TROUBLE DIAGNOSIS — General Description

Work Flow

CHECK IN

h 4

Listen to customer complaints. (Get symptoms.)

Y

Check, print out (write down} and clear Diagnostic Trouble Code {DTC) and

Freeze Frame Data (Pre-check).

Symptom is
complained.

Y

No symptom, but MIL
lights up or Malfunction
Code exists at STEP Il

Normal Code
(at STEPR I}

Y

Verify the symptom by driving in the condition the
customer described.

Malfunction Code
(at STEP II)

............................................. STEP H1

Verity the DTC by driving in {performing) the DTG Detecting Condition.

NG

Choose the appropriate action.

Malfunction Code (at STEP Il or IV)

Y

Normal Code (at both STEP Il and V)

BASIC INSPECTION

Y

SYMPTOM BASIS (at STEF | or HI)

Perform inspections
according to Symptom
Matrix Chart.

Yy ¢

TROUBLE DIAGNOSIS FOR DTG XXX.

Y

REPAIR/REPILLACE

STEP VI

FINAL CHECK

Confirm that the incident is completely fixed by performing BASIC INSPECTION
and DTC DETECTING CONDITION (OVERALL FUNCTION CHECK).

.......................................... STEP V”

oK

Y

CHECK OUT

*1: If the incident cannot be duplicated, see “Incident Simulation Tests” of “HOW TO PERFORM EFFICIENT DIAGNOSIE FOR
AN ELECTRICAL INCIDENT” in Gl section.
*2: If the on-board diagnostic syslem cannot be performed, check main power supply and ground circuit (See TRQUBLE DIAG-
NOSIS FOR POWER SUPPLY EC-85).

EC-54
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TROUBLE DIAGNOSIS — General Description

Description for Work Flow

STEP

DESCRIPTION

STEP |

Get detailed information about the conditions and the environment when the incident/symptoem occurred
using the “DIAGNOSTIC WORK SHEET" as shown on the next page.

STEP I

Before contirming the incident/symptom, check and write down (print out using CONSULT or Generic Scan
Tool) the Diagnostic Trouble Code (DTC) and the freeze frame data, then erase the code and the data.
(Refer to page EC-28.) The DTC and the freeze frame data can be ulilized when duplicating the incident at
STEP Nl & IV.

Study the relationship between the incident cause, which is specified by DTC, and the incident/symptom the
customer described. {The "Symptom Matrix Chart” will be useful. See page EC-71)

MA

EM

STEP 11

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

The "DIAGNOSTIC WORK SHEET" and the freeze frame data are useful to verify the incident. During the
verification of the incident, be sure to connect CONSULT to the vehicte in DATA MONITOR (AUTO TRIG)
mode and check real time diagnosis results.

If the incident cannot be duplicated, perform INCIDENT SIMULATION TESTS during the verification. (Refer to
Gl section.}

if the malfunction code is detected at this stage, the STEP [V can be skipped and STEP V can be performed
next.

FE

STEP IV

Try to detect the Diagnostic Trouble Code (DTC) by driving in (or performing) the “DTC Detecting
Condition”. Check and read the DTC and freeze frame data by using CONSULT or Generic Scan Tool.
During the DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTO TRIG)
mede and check real time diagnosis results.

If the incident cannct be duplicated, perform INCIDENT SIMULATION TESTS during the verification. (Refer to
Gl section.)

In case the "'DTC DETECTING CONDITION" is not available, perform the “OVERALL FUNCTION CHECK"
instead. The DTG cannot be displayed by this "CHECK"', however, this simplified "CHECK" is effective
enough to cover the “DTC DETECTING CONDITION".

In other words, the “NG” result of the "CHECK' means the same as the DTC detection.

AT

PD

STEP V

Perform the appropriate action based on the results of STEP | through IV.

If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTG XX.

If the normai code is indicated, proceed to the BASIC INSPECTION. (See page EC-68.) Then perform inspec-
tions according to the Symptom Matrix Chart. (See page EC-71))

FA&

STEP VI

!dentify where to begin diagnosis based on the relationship study between symptom and possible causes.
Inspect the system for mechanical binding, loose connectors or wiring damage using {tracing) ''Harness
Layouts”, and narrow down the possible causes.

Gently shaking the related connectors, components or wiring harness with CONSULT set in "DATA MONI-
TOR (AUTO TRIG)' " mode will be effective in narrowing down possible causes.

Checking the voltage of the related ECM terminals or monitoring the outpul dala from the related sensors
with CONSULT will alsc be effective in narrowing down possible causes. (See page EC-74.)

Repair or replace the malfunction parts.

RA

BR

ST

STEF VI

Once you have repaired the circuit or replaced a component, you need to run the engine in the same condi-
tions and circumstances which resulled in the customer's initial complaint.

Drive in (perform) the DTG Detecting Condition and confirm the normal code is detected. If the incident stiil

exisis in the final check, perform STEP VI by using a different method from the previous one.

Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) DTC in ECM

and A/T control unit. {See EC-29.)

RA

EC-55
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TROUBLE DIAGNOSIS — General Description

KEY POINTS
WHEN ..... Date, Frequencies
WHERE..... Road conditions

Weather conditions,
Symptoms

WHAT ... Vehicle & engine model

HOW ... Qperating conditions,

Diagnostic Worksheet

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

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

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

Make good use of a diagnostic worksheet such as the one
shown below in order to utilize all the complaints for trouble-

SEFS07L]  shooting.
WORKSHEET SAMPLE
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date

{J Startability

[J Impossible to start [ No combustion [ Partial combustion
O Partial combustion affected by throttle position
O Partial combustion NOT affected by throttle position
[ Possible but hard to start O Others [ 1

] Idling

] No fast idle [} Unstable O Migh idle O Low idle
O Others | |

Symptoms

O Driveability

O Stumble ] Surge J Knock
[ Intake backfire [J Exhaust backlire
0O Gihers [ ]

[J Lack of power

O Engine stall

{7 At the time of start 2 While idling
1 While accelerating [J While decelerating
O Just after stopping [J While loading

Engine conditions

Incident occurrence [0 Just after delivery [1 Recently
[ In the morning (7 At night L] In the daytime
Frequency J All the time [1J Under certain conditions O Sometimes
Weather conditions O Not affected
Weather O Fine [] Raining ] Snowing [J Others [ ]
Temperature {J Hot 3 Warm O Coot O Cold O Humid °F
O Cold 1 During warm-up O After warm-up

Engine speed |

H 1 |
0 2,000

L ] [

]
6,000

Driving conditions

4,000 8,000 rpm
Road conditions (3 In town 81 In suburbs 1 Highway O Off read (up/down)
(3 Not affected
(1 At stariing L1 While idling O At racing

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

[T While accelerating
[1 While decelerating

Vehicle speed [T IVRET S IR I N SR RPN B
0 10 20 30 40 50

Malfunction indicator lamp

1 Turned on ) Mot turned on
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TROUBLE DIAGNOSIS -— General Description

Alphabetical & P No. Index for DTC

ALPHABETICAL INDEX FOR DTC P NO. INDEX FOR DTC
ltems pTe Reference pre ltems Reterence
(CONSULT screen . CONSULT CONSULT . (CONSULT screen {
terms) MIL" st page asTe MIL™1 rerms) page
*GOOLANT TEMP SEN 28 P0125 EC-178 PO100 12 MASS AIR FLOW SEN EC-92
A/T 1ST SIGNAL 113 PO731 AT section PO110 4 INT AIR TEMP SEN EC-140 MiA
AIT 2ND SIGNAL 114 PG732 | AT section PO115 13 GOOLANT TEMP SEN £C-97
A/T 3RD SIGNAL 115 PC733 | AT section PO120 43 THROTTLE POSI SEN EC-145 =41
AIT 4TH SIG OR TCC 116 PO734 | AT section POI25 98 “COOLANT TEMP SEN EC-178 =W
AT COMM LINE — PO600 EC-192 PO130 37 CLOSED LOOP EC-139
A/T DIAG COMM LINE 84 P1605 EC-171 PO130 33 FRONT 02 SENSOR EG-125 L
CAMSHAFT POSI SEN 11 PO340 EC-88 PO136 77 REAR 02 SENSOR EC-162
CLOSED LOOP a7 PO130 EC-139 PO170 76 FUEL INJ SYSTEM EG-157
GOOLANT TEMP SEN 13 POT15 EC.97 PO300 71 RANDOM MISFIRE EC-150
CRANK P/S (OBD) COG 95 P1336 EC-174 P0O301 68 CYL 1 MISFIRE EC-150
CRANK POS SEN o P0335 EC.167 PO302 &7 CYL 2 MISFIRE EG-150 E
(OBD) PG303 66 CYL 3 MISFIRE EC-150
CYL 1 MISFIRE 68 PO301 EC-150 PO304 85 CYL 4 MISFIRE EC-150
CYL 2 MISFIRE 67 P0302 EC-150 PO325 3% KNOCK SENSOR ec-30  CL
CYL 3 MISFIRE 66 P0O303 EC-150 bosas 0 CRANK POS SEN -
CYL 4 MISFIRE 65 PO304 EG-150 {OBD) _
ECM 31 POBOS EC-115 P0340 11 CAMSHAFT POSI SEN EC-88 M
EGR SYSTEM a2 PO40D EC-117 PO40D 32 EGR SYSTEM EC-117
EGR TEMP SENSOR as P1401 EC-133 PO402 36 EGRC-BPT VALVE EC-137 AT
EGRC SOLENOID/V 105 P1400 FC-188 P0£20 . TW CATALYST EC.154
EGRC-BPT VALVE 36 PO402 EC-137 SYSTEM
ENGINE SPEED SIG 127 PO725 | AT section POS00 14 VEHICLE SPEED SEN EC-101 PO
FLUID TEMP SENSOR 128 PO710 AT section P0505 25 IACY-AAC VALVE EC-110
FRONT 02 SENSOR 33 PO130 EC-125 POB00 - A/T COMM LINE EC-192 o
FUEL INJ SYSTEM 78 PO170 EG-157 P0BOS 3t ECM EC-115 A
IACVAAG VALVE 25 — EC-110 P0705 103 PARK/NEUT POS! W EG-183
IGN SIGNAL-PRIMARY 1 p1320 | EC-105 P0705 11 INHIBITOR SWITGH ATsection g4
INHIBITOR SWITCH 111 PO705 AT section PO710 128 FLUID TEMP SENSOR AT section
INT AIR TEMP SEN a1 PO110 £C-140 PO720 112 VHCL SPEED SEN A/T | AT section
KNOCK SENSOR 34 PO325 EC-130 PO725 127 ENGINE SPEED SIG AT section  BR
LINE PRESSURE S/V 125 PO745 | AT section Po731 113 AIT 18T SIGNAL AT section
MASS AIR FLOW SEN 1 PO100 E£C-92 PO732 114 AIT 2ND SIGNAL AT section -
OVERRUN CLUTCH S/V 123 P1760 AT section PO733 15 AT 3RD SIGHAL AT section
PARK/NEUT POSI SW 103 — EC-183 PO734 116 AT 4TH SIG OR TCC | AT section
RANDOM MISEIRE 1 PO300 EC-150 PO740 124 TOR CONV CLUTCH SV | AT section  [=
REAR 02 SENSOR 77 PO136 EC.162 PO745 125 LINE PRESSURE S/V AT section
SHIFT SOLENOID/V A 118 Po7s0 | AT section PO750 118 SHIFT SOLENOID/V A | AT section
SHIFT SOLENOID/V B 121 PO755 | AT section PQ755 121 SHIFT SOLENOID/V B | AT section (1A
THROTTLE POS| SEN 43 POt 20 EC-145 P1320 21 iGN SIGNAL-PRIMARY EC-105
THRTL POSI SEN A/T 126 P1705 | AT section P1336 95 CRANK P/S (OBD) COG | EC74 =
TOR CONV CLUTGH SV 124 PO740 | AT section P1400 105 EGRC SOLENOID/V EC-188
P1401 35 EGR TEMP SENSOR EC-133
Q:;QIAALYST 2 PO420 EC-154 P1605 84 AJT DIAG COMM LINE EC-171 1D
VEHICLE SPEED SEN 14 PO500 EC-101 P1705 126 THRTL POSI SEN A/T | AT section
VHGL SPEED SEN A/T 112 PO720 | AT section P1760 123 OVERRUN CLUTCH S/V | AT section
*1: These are controlled by NISSAN. *2: These are prescribed by SAE J2012.
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart

ENGINE RELATED ITEMS

Diagnostic Detected items
trouble code
C]\:;\_ISULT (Screen terms for CONSULT, Malfunction is detected when ...
MIL GsT “SELF DIAG RESULTS' mode)
i1 PO340 Camshaft position sensor circuit | e Either 1° or 180° signal is not entered to ECM for the first few
(CAMSHAFT POSI SEN) seconds during engine cranking.
e Either 1° or 180" signal is not entered to ECM often enough while
the engine speed is higher than the specified rpm.
e The relation between 1° and 180° signals is not in the normal
range during the specified rpm.
12 P0O100 Mass air flow sensor circuit e An excessively high or low voltage is entered to ECM.

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

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

{COOLANT TEMP SEN)

14 POS00 Vehicle speed sensor circuit e The almost 0 km/h {0 MPH) signal from the sensor is entered to

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

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

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

25 PO505 Idle speed control functicn e The idle speed conlrol function does not operate properly.

{IACV-AAC VALVE)

3 POB05S ECM ® ECM calculation function is malfunctioning.

(ECM)

32 FP0O400 EGR function e The EGR flow is excessively low or high during the specified

(EGR SYSTEM) driving condition. ’

33 PO130 Front oxygen sensor circuit & An excessively high voltage from the sensor is entered to ECM.

{FRONT 02 SENSOR) e The voltage from the sensor is constantly approx. 0.3V.

» The maximum and minimum voltages from the sensor are not
reached o the specified voltages.
o [t takes more time for the sensor to respond between rich and
lean than the specified time.
34 P0325 Knock sensor circuit ¢ An excessively low or high voltage from the sensor is entered to
(1) (KNOCK SENSOR} ECM.

*1: In case of Knock sensor, the freeze frame data will not be stored in ECM.
Knock sensor does not have the 2 irip detection logic, and will not light up the MIL.

EC-58
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TROUBLE DIAGNOSIS — General Description

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

Check [tems
(Possible Cause)

DTC *2
Detecting
Condition
Quick Ref.

*3
Overall
Function
Check

Fail
Safe
System

MiL
IHlumination

Reference
Page

# Harness or conneclors
(The sensor circuit is open or shorted.)
¢ Camshaft position sensor
e Starter motor
# Starting system circuit {(EL section)
e Dead (Weak) battery

RUNNING

2 trip

EC-88

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

RUNNING

RUNNING

2 trip

EC-92

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

IGN: ON

2 trip

EC-97

e Harness or connectors
{The sensor circuit is open or shorted.)
e Vehicle speed sensor

DRIVING

LIFTING

2 trip

EC-101

e Harness or connectors (The ignition primary circuit is

open or shorted.)
¢ Power transistor unit
o Camshaft position sensor
e Camshaft position sensor cirguit

RUNNING

2 trip

EC-105

» Harness or connectors
(The valve circuit is shorted.)
¢ [ACV-AAC valve

e Harness or connectors
(The valve circuit is open.)
e IACV-AAC valve

RUNNING

2 trip

EC-110

e ECM
(ECCS control_module)

IGN: ON

2 trip

EC-115

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

# EGR and canister control solencid valve
e Tube feaking for EGR valve vacuum

e EGRC-BPT valve leaking

RUNNING

2 trip

EC-117

e Harness or connectors
{The sensor circuit is open or shorted.}
@ Front oxygen sensor
# Injectors
e intake air leaks
o Fuel pressure

RUNNING

2 trip

EC-125

# Harness or connectors
{The sensor circuit is open or shorted.)
» Knock sensor

RUNNING

EC-130

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

Details are described in each TROUBLE DIAGNOSIS FOR DTC XXX

Abbreviations are as follows:
IGN: ON

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

LIFTING
DRIVING

EC-59

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

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

BB,

EM

LG

G,

MT

=2

4

5
o=

FA

B,

BH

ST
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TROUBLE DIAGNOSIS — General Description

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

ENGINE RELATED ITEMS

Diagnostic Detected items
trouble code
Cr\g)r;lSULT (Screen terms for GONSULT, Malfunction is detected when ...
MIL GST “SELF DIAG RESULTS"” mode)
35 P1401 EGR temperature sensor cir- e An excessively low or high veltage from the sensor is entered to
cuit ECM, even when engine coclant temperature is low or high.
(EGR TEMP SENSOR)
36 P0402 EGRC-BPT valve function « EGRC-BPT valve does not cperate properly.
(EGRC-BPT VALVE)
37 PO130 Closed loop control @ The closed loop control function does not operate even when vehi-
(CLOSED LOOP) cle is driving in the specified condition.
41 PO110 intake air temperature sensor |# An excessively low or high voltage from the sensor is entered to
circuit ECM.
(INT AIR TEMP SEN) » Rationally incorrect voltage from the sensor is entered to ECM,
compared with the voltage signal from engine coolant temperature
SEensor.
43 P0120 Throttle position sensor circuit | e An excessively low or high voltage from the sensor is entered to
{THROTTLE POSI SEN) ECM.

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

55 {PO0OG) No failure o No malfunction related to OBD system is detected by both ECM and
(NG SELF DIAGNQOSTIC FAIL- A/T contrel unit.
URE INBICATED...}
65 P0304 No. 4 cylinder’'s misfire < Criterion A> < Criterion B>
{CYL 4 MISFIRE) The misfire oceurs, which will The misfire occurs, which will not
- — damage three way catalyst by damage three way calalyst but
66 P0303 No. 3 cylinder’'s misfire : - - . ;
(CYL 3 MISFIRE) overheating. will affect emission deterioration.
67 PO30Z | No. 2 cylinder’s misfire
(CYL 2 MISFIRE)
68 Po301 No. 1 cylinder's misfire
(CYL 1 MISFIRE)
71 PO300 Multiple cylinders’ misfire
(RANDOM MISFIRE)
72 P0420 Three way catalyst function e Three way catalyst does not operate properly.
{TW CATALYST SYSTEM) e Three way catalyst does not have enough oxygen storage capacity.
786 PO170 Fuel injection system function |e Fuel injection system does not operate properly.
e The amount of mixture ratioc compensation is excessively large.
{The mixture ratio is too lean or too rich.)
(FUEL INJ SYSTEM)
77 P0O136 Rear heated oxygen sensor # An excessively high voltage from the sensor is entered to ECM.
LT (RPN

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

(REAR 02 SENSOR) e It takes more time for the sensor to respond between “‘rich’’ and
“lean” than the specified time.

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

DTC detection.
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TROUBLE DIAGNOSIS — General Description

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

Check ltems
{Possible Cause)

DTC *2
Detecting Con-
dition Quick
Ref.

Overall Func-
tion Check

3

Fail
Safe
System

MIL
lllumination

Reference’
Page

e Harness or connectors
(The sensor circuit is open or shorted.)
» EGR temperature sensor

RUNNING

2 trip

EC-133

o EGRC-BPT valve
#» Rubber tube (obstructed or miscon-
nected)

RUNNING

2 trip

EC-137

e The front oxygen sensor circuit is open
or shorted.
@ Front oxygen sensor

RUNNING

1 trip

EC-139

e Harness or connectors
(The sensar circuit is open or shorted.)
® Intake air temperature sensor

IGN: ON

2 trip

EC-140

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

LIFTING

IGN: ON

2 trip

EC-145

& No failure

e Improper spark plug

® The ignition secondary circuit is open
or shorted.

» Insufficient compression

e Incorrect fuel pressure

e EGR valve

¢ The injector circuit is open or shorted.

® Injectors

@ Intake air leak

# Lack of fuel

# Magnetized flywheel {drive plate)

DRIVING

< Criterion
A

1 trip

< Griterion
B>

2 trip

EC-150

e Three way catalyst

e Front oxygen sensor

® Rear heated oxygen sensor
# injector leak

RUNNING

1 trip

EC-154

e intake air leak

» Front oxygen sensor

® Injectors

e Exhaust gas leak

@ Incorrect fuel pressure
» Mass air flow sensor
e Lack of fuel

RUNNING

2 trip

EC-157

e Harness or connectors
{The sensor circuit is open or shorted.)
o Rear heated oxygen sensor
e Fuel pressure
e Injectors
e Intake air leaks

RUNNING
(DRIVING)

2 trip

EC-162

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

Abbreviations are as follows:
IGN: ON

LIFTING
DRIVING

EC-61

: 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 up the vehicle, running engine and spinning wheels are reguired.
: Driving the vehicle in the specitied pattern is required.

MA

EM

LC

FEE

CL

M

AT
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TROUBLE DIAGNOSIS — General Description

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

ENGINE RELATED ITEMS

Diagnostic

trouble code

Detected items

No. M ion is detec hen ...
(Screen terms for CONSULT, “SELF DIAG alfunction is detected when
MIL CONSULT RESULTS" mode)
GST
82 P0335 Crankshaft position sensor (OBD) circuit o The proper pulse signal from the sensor is not
{CRANK POS SEN (OBD}] entered to ECM while the engine is running with
the specified rpm.
84 P1605 A/T diagnosis communication line ® An incorrect signal from A/T contral unit is
{A/T DIAG COMM LINE}) entered to ECM.
95 P1336 Crankshaft position sensor (OBD) e The chipping of the flywheel {drive plate) gear
[CRANK P/S (OBD)-COG] tooth (cog) is detected by ECM.
98 P0125 Engine coolant temperature sensor tunction » Rationally incorrect voltage from the sensor is
(*COOLANT TEMP SEN) entered o ECM even when some lime has
passed after starting the engine.
& Engine coolant temperature is insufficient for
closed loop fuel control.
103 PO705 Park/Neutral position switch circuit ® The signal of the park/neutral position switch is
(PARK/NEUT POSI SW) not changed in the process of engine starting
and driving.
108 P1400 EGR and canister contro! solenoid valve circuit # The improper voltage signal is entered to ECM
(EGRC SOLENOQID/V) through the solenoid valve.
X: Applicable

—: Not applicable

EC-62
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

DTC *2 "3
Check Items Detecting Overall Func- | Fail MIL Refer-
(Possible Cause) Condition tion Check Safe ilumination |ence
Quick Ref. System Page Gl
e Harness or connectors MA
(The sensor circuit is open.) RUNNING — — 2 trip EC-167

e Crankshaft position sensor (OBD)

EM

e Harness or connectors
(The communication line circuit is open or
shorted.) RUNNING — — 2 trip EC-171 LC
® Dead {(Weak) battery
o A/T contral unit

& Harness or connectors
e Crankshaft position sensor (OBD) RUNNING — — 2 trip
e Flywheel (Drive plate)

FE

e Harness or connectors

{High resistance in the sensor circuit)
« Engine coolant temperature sensor _ RUNNING - 2 trip EC-178 CL
e Thermostat

@ Harness or connectors M
{The switch.clircuit i.s open or shorted.} _ IGN: ON . 2 trip EC-183
e Neuiral position swiich AT

® Inhibitor switch

e Harness or connectors
{The valve circuit is open or shorted.) IGN: ON IGN: ON -_— 2 trip EC-188 E)]
e EGR and canister control sotenoid valve

FA

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

RA

BR

ST

BF

HA

EL
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TROUBLE DIAGNOSIS — General Description

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

Diagnostic

trouble code

Detected items

: GNSNSULT " (Screen terms for CONSULT, Malfunction is detected when ...
MIL GST “SELF DIAG RESULTS” mode)
111 PO705 Inhibitor switch circuit ® A/T control unit does not receive the correct voltage signal from
(INHIBITCR SWITCH) the switch based on the gear position.
112 PO720 Revolution sensor ® A/T control unit does not receive the proper voltage s:gnal from
(VHCL SPEED SEN-A/T) the sensor.
13 PO731 improper shifting to 1st gear & A/T can not be shifted to the 1st gear position even electrical cir-
' position cuit is good. '
(A/T 1ST SIGNAL)
114 PO732 Improper shifting to 2nd gear & A/T can not be shifted to the 2nd gear position even electrical
position circuit is good.
{A/T 2ND SIGNAL) . .
115 PO733 improper shifting to 3rd gear s A/T can not be shifted to the 3rd gear position even electrical
position circuit is good. -
(A/T 3RD SIGNAL)
116 PO734 improper shifting to 4th gear e A/T can not be shifted to the 4th gear posmon or perform lock-up
position or TCC even electrical circuit is good.
{A/T 4TH SIGNAL OR TCC)
118 PO750 Shift solencid valve A _ ® A/T control unit detects the improper veltage drop when it tries to
{SHIFT SOLENQID/V A) operate the solenoid valve. '
121 PO755 Shift solencid valve B & A/T control unit detects the improper voltage drap when it iriés to
(SHIFT SOLENQID/Y B) operale the solenoid valve. '
123 P1760 Overrun cluich solenoid valve & A/T control unit detecis the improper voliage drop when it tries to
(OVERRUN CLUTCH S/V) operale the solenoid valve.
124 PG740 T/C clutch solenoid valve & A/T control unit detecis the improper voltage drop when it tries to
(TOR CONV CLUTCH SV) operate the solenoid valve.
125 PO745 Line pressure solenoid valve & A/T control unit detects the improper voltage drap when it tries to
(LINE PRESSURE S/V) operate the solenoid valve.
126 P1705 Throttle position sensor e A/T control unit receives an excessively low or high voltage from
(THRTL POS! SEN-A/T} the sensor.
127 PO725 Engine speed signal ® A/T control unit does not receive the proper voltage signal from
(ENGINE SPEED SIG) the ECM.
128 PO710 Fluid temperature sensor ® AIT control unit receives an excessively low or high voltage from
(FLUID TEMP SENSOR) the sensor.
- P0600 Signal circuit from A/T control & ECM receives incorrect voltage from A/T control unit continu-

unit to ECM
(A/T COMM LINE)

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

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

: Selector lever Is in D" position.

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

: Throttle apening is over 1/8.

: Engine speed is over 450 rpm.

» AST fluid temperature is 20 - 120°C (88 - 248°F).

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

o Q0 op
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TROUBLE DIAGNOSIS - General Description

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

DTC *2 *3 Reference
Check ltems Detecting |Overall Fail MIL Page
{Possible Cause) Condition Function Safe Hlumination
Quick Ref. |Check System @Gl
& Harness or connectors
DRIVING
{The switch circuit is open or shorled.) (pattern 1) — — 2 trip WA
ri
® Inhibitor switch P
Harn n tors
e Harness or co. ne‘c_ DRIVING . .
(The sensor circuit is open or shorted.) — X 2 trip =
) {pattern 2}
# Revolution sensor
e Shift solenoid valve A
o Shift solenold valve B LE
@ Overrun clutch solenoid valve
@ Line pressure solencid valve
e Each clutch
¢ Hydraulic control circuit DRIVING — — 2 trip
(pattern 3) -
iFE
e T/C clutch solenoid valve =
Gl
e Harness or connectors See “Self-
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip diagnosis”, WIT
® Shift salenoid valve A “TROUBLE
e Harness or connectors DIAG- i
. R . i
(The solenoid circuit is open or shorted.) IGN: ON — X 2 trip NOSES" in AT
# Shift solenoid valve B AT section.
# Harness or connectors D)
(The solenoid circuit is open or shorted.) IGN: ON — X 2 trip Pe
& Overrun clutch seclencid valve
@ Harness or conneciors B
(The solenoid circuit is open or shorted.) IGN: ON — X 2 trip FA
® T/C clutch solengid valve
e Harness or connectors 24
(The solenoid circuit is open or shorted.) IGN: ON — X 2 trip “
e Line pressure salenoid valve '
e Harness or connectors
DRIVING . S
(The sensor circuit is open or shorted.) — X 2 trip BIR
‘ - {pattern 4)
e Throltie position sensor
’ :-‘ll'?}r:es?snc;: zazz:cit:f en or shorted.) DRIVING X 2 tri ST
g b ' (pattern 5) P
e Harness or connectors
DRIVING ] mE
{The sensor circuit is open or shorted.) aem X 2 trip B
. {pattern 6)
@ Fluid temperature sensor
¢ Harness or connectors M A,
{The circuit between ECM and A/T control unit is open RUNNING { RUNNING — — EC-192 :
or shorted.}
ElL
()4
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TROUBLE DIAGNOSIS — General Description

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

INSPECTION PRIORITY (ENGINE REILLATED ITEMS)
If some DTCs are displayed at the same time, perform inspections one by one based on the following
priority chart.

Pri-
ority

Detected items {DTC}

1

« ECM (31, P0605)

& Mass air flow sensor circuit
(12, PO100)

e Throttle position sensor circuit
(43, PO120)

¢ EGRC solenoid valve circuit
{105, P1400)

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

¢ Camshaft positicn sensor circuit
(11, P0340)

e Vehicle speed sensor circuit
(14, POS0D)

# Intake air temperature sensor cir-
cuit

{41, PO110)

e Knock sensor circuit (34, P0325)

e Engine coolant temperature sensor
circuit (13, PO115) (98, P0125)

« |gnition signai circuit (21, P1320)

o Park/Neutral position switch circuit
(103, PO705}

& Signal circuit from A/T control unit
to ECM (PD600)

» EGR temperature sensor circuit
(35, P1401)

¢ A/T related sensors, solenoid
valves and switches
{111 - 128, P0705 - PO710}

# Crankshaft position sensor circuit
{82, PO335) (95, P1336)

e Front oxygen sensor circuit
(33, PO130)

e Rear heated oxygen sensor circuit
{77, P0O1386)

e EGR tunction (32, P0400)

o EGRC-BPT valve function
(36, P0402)

e |IACV-AAC valve circuit (25, P0505)

o Misfire (65 - 71, P0304 - P0300)
» Closed loop control (37, PO130)

e Improper shifting (113 - 116, PO731
- PO734)

e Fuel injection system funclion
(76, PO170)

e Three way catalyst function
{72, P0O420)

EC-66
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

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

DTC No.
Detected items Engine operaling condition in fail-safe mode
MIL | CONSULT GST gine operating al
12 PG100 Mass alr flow sensor Engine speed will not rise more than 2,400 rpm due to the fuel cut.
circuit
A
13 P0O115 Engine coolant temper- | Engine coolant temperature will be determined based on the time after
ature sensor circuit turning ignition switch "ON" or "START"".
EM
Caondition Engine coolant temperature decided
Just as ignition switch is turned ON o
or Start 40°C (104°F) Le
More than 4 minutes after ignition s s
ON or Start 80°C (176°F)
40 - BO°C (104 - 176°F)
Except as shown above (Depends on the time)
FE
43 P0120 Throttle position sensar | Throttle position will be determined based on the injected fuel amount
circuit and the engine speed.
Therefore, acceleration will be poor. CIL
Driving condition
When engine is idling Normal T
When accelerating Poor acceleration
— — Start signal circuit if the ECM always receives a start signal, the ECM will judge the start AT

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

This prevents exira enrichment.

After the engine speed is below 200 rpm, start-up enrichment will be 7D
allowed until the engine speed reaches 1,000 rpm.

— — ECM Fail-sale system aclivating condition when ECM is malfunctioning =4
The computing function of the ECM was judged to be malfunctioning.

When the fail-safe system activates, i.e. if the ECM detects a malfunc-

tion condition in the CPU of ECM, the MALFUNCTION INDICATOR BB
LAMP on the instrument panel lights to warn the driver.

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

tioning B
When the fail-safe system is operating, fuel injection, ignition timing,

fuel pump operation, IACV-AAC valve operation and cooling fan opera-

tion are controlled under certain limitations. ST
Operation
Engine speed Engine speed will not rise more than 3,000 rpm. BF
Fuel injection Simultaneous mulﬁport fusl injection system
Ignition timing Ignition timing is fixed at the preset valve. A
IACV-AAC valve Full open =
Cooling fan relay “ON" (High speed condition)
Cooling fans when engine is running, and "OFF” when L@X
engine stalls.
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TROUBLE DIAGNOSIS — General Description

SEF1421

B]

Déta ﬁﬂn;u—‘—_-
f— ~ _\:é: connector
for CONSULLT

LH d?.sh side

©)

Brake pedal

—]
—
]

®=5
=l

SEF187P

B IGN TIMING ADJ B [ ]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

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

=

START |

SEF555N

-
Intake manifold

~Throttle position sensor _

harness connector
—_— Y

- SEF201P

Timing

BEF284G)

Basic Inspection

BEFORE STARTING

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

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

e Harness connectors for proper con-
nections

e Vacuum hoses for splits, kinks, and
proper connections

& Wiring for proper connections,
pinches, and cuts

8]
y

CONNECT CONSULT TO THE VEHICLE.
Connect "CONSULT" to the data link
conneclor for CONSULT and select
"ENGINE" from the menu. {Refer to
page EC-39.)

Y

DOES ENGINE START?

No

Goto.

Yes

b 4

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

NG

Y

. Warm up engine sufficiently.

. Stop engine and disconnect
throttle positicn sensor har-
ness connector.

3. Start engine.

4. Check ignition timing al idle

using timing light.

Ignition timing:
20°+2° BTDC

-

(Go to () on next page.)

EC-68

Adjust ignition timing by
turning camshalft position
Sensor.
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TROUBLE DIAGNOSIS — General Description

Basic Inspection (Cont'd)

D] B (GN TIMING ADJ B [ ] ®
IGNITION TIMING FEEDBACK D l NG
CONTROL WILL BE HELD BY CHECK IDLE ADJ. SCREW INITIAL SET »| Adjust engine speed by
TOUCHING START. /PM. _ turning idle adjusting
AFTER DOQING SO, ADJUST F 1. Select “IGN TIMING ADJ" in screw.
IGNITION TIMING WITH A ' "WORK SUPPORT" mode.
TIMING LIGHT BY TURNING 2. When touching “START",
THE CAMSHAFT POSITION - does engine speed fall 1o
SENGSOR. 650 £ 50 rpm {A/T in “N" posi-
tion}?
[ START ] Does engine run at 650+ 50 rpm
SEF546N (A/T in "N” position)?
3 0K
2.0, 8 4 . NG
'__-‘\ ~s CHECK CLOSED THROTTLE POSITION »| 1. Adjust continuity signal
SaEREms 2 SWITCH IDLE POSITION (A/T model by rotating throttle
o ~6 only). position sensor body.
. 1. Disconnect throttie position sensor 2. Disconnect throttle
S harness connector and closed throt- position sensor har-
-*-\_
— tle position switch harness connec- ness connector for a
T tor. few seconds and then
Throttle position 2. Check engine speed with circuit reconnect it.
sensor harness ﬁ tester probing closed throttle posi- 3. Confirm that "CLSD
Conﬂecmf\\ tion switch while gradually releasing THL/P SW'' stays "ON"
Iy accelerator pedal. using CONSULT.
SEF194F | Engine speed at the point closed throt-
tie position switch OFF (No continuity)
— ON {Continuily exisls.):
DISCONNECT 900 + 150 rpm (‘N position}
e N
€ 4 (i) [k
112
d.]‘:‘i-kcmsed throttle Reconnect throttle position sensor har-
position switch ness connector and closed throtlle posi-
connector tion switch harness connector.
¥ o
Lo CHECK THROTTLE PCSITION SENSOR »| 1. Adjust output voltage
IDLE POSITION. (M/T model only} by rotating throttle
SEFO96M P 1. Perform "THRTL POS SEN. position sensor body.
l ADJ." in "WORK SUPPORT" 2. Disconnect throttle
mode. position sensor har-

B THRTL POS SEN ADJ B[]

* &% ADJ MONITOR % % *

THRTL POS SEN 0.52v
=z=m=r== MONITOR ========
CMPS+RPM (REF)  Orpm
CLSD THL/P ON

SEF185P

2. Check that output voltage of
throttie position sensor is
approx. 0.3 to 0.7V (Throttle
valve fully closes.) and "CLSD
THL/P SW'" stays "ON'".

OR

Measure output voltage of throt-
tle position sensor using
voltmeter, and check that it is
approx, 0.3 to 0.7V. (Throttie
valve fully closed.)

®

lOK

e

CONNECT

1. Turn ignition switch "OFF"' and wait
at least 3 seconds.

2. Disconnect throttle position sensor
harness connector,

3. Turn ignition switch "ON™.

4. Reconnect throttle position harness
connector. Then turn ignition switch
“OFF".

'

EC-69

ness connector for a
few seconds and then
reconnect it.

3. Confirm that “CLSD

THL/P SW" stays
“ON"".

MA

EM

LC

FE

cL

AT

PD

BF

HA

EL
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TROUBLE DIAGNOSIS — General Description

Basic Inspection (Cont’d)
® _

|

CHECK IDLE SPEED

Read the engine idle speed in
=/ "DATA MONITOR” mode with

CONSULT.

M/T = 70050 rpm

AIT = 700+50 rpm

{in "N position)
OR

NG

Check idle speed.
M/T = 70050 rpm
AIT = 700+ 50 rpm

{in ““N°’ position}

lOK

INSPECTION END

EC-70

Y

Adjust idle speed. (See
page EC-23))
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
z
Q
%
= > m @l
L]
o o pu e % o
Sio|S glE|E 3
e 21¢z]~ Z|s5|& 5]
AE SHEE 3|2 z WA
SYSTEM 2= SlalZiE DIzl Wl Reference
— Basic engine control system Q| ald1Z AR KSR 35 page
= E 'E P = o ; - |© o E[M]
MBI EIEE AEIE z|2
Elulw|2|Z]|8|218 z|LIOlp|lolaid
Wl J| s I wiYIsiwljlw|~|2]c|0O
AR RN A HEEEBEEA R EE
ZlZ|z|u|k|OIE el |luldl{m|Ww|QIT|& c
S s z | = c|ziw|®n T (OO w [L,
glo|(@9{e|lElxFlE|Xjp|=slwiw]|ec|(x]oc t:
HEEIEIFIEIE T EHA I I E
I e|E|E|S5|2|%|ai<|(GIS|5|88|8|m
TAMBIC{1F iR |1R [1S|IM [ 1J [ 1L [TK | 1T [ 1V [IN [ 1P [ 1X | 1Y
Fuel Fuel pump circuit [ EE AN BN BN NN ) o710 &} O |EC-200
Fuel pressure regulator system o|e|es|o|e |O C|lOo|O O EC-21
Injector circuit oo |o|eo|eo|® OO0 » EGC-197 FE
Evaporalive emission system Qlo|olojo|ololOo|0]|0 C EC-18
Air Positive crankcase ventilationsystem (O (O | @ |C|@ [O|O|JO|O|[O o} Ne; EC-20
|ACV-Air regulator circuit ojo|s|e|o|ee|O|O o EC-216 cL
Incarrect idle speed adjustment Q10| C|C O O EC-23 -
IACV-AAG valve circuit oo 0|0 0|0 |e|O|C|O ® O |EC-110
IACV-FICD sotenoid valve circuit ORRCH RO NORRCR RN RO ROR NG &} EC-219 MT
Ignition Incorrect ignition timing adjustment O(O|e|Cle e e |O|0O ® EC-23
Ignition circuit [ A BN BN BN BN ® O [ EC-105
EGR E.GH .& canister control solenoid valve clelo ololo o £C-188 AT
circuit
EGR system Ole|e|e|(e|e|O|e]O O EC-117
Main power supply and ground circuit o O|0O|e| @O o0 @] Q O |EC-85 P@
Cooling I Cooling fan circuit o|olOlQ|OIO]|O}O O o110 O | EC-205
Air conditioner circuit [ON e NORRORRCHE KON ROR NS ] O | HA section
@ ; High Possibility ltem EA

O; Low Possibility tem

RA

BR

ST

BF

DX
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Symptom Matrix Chart (Cont'd)

SYMPTOM
P
Q
'_
E —
w
W -
glaly Sz 2
clo |2 giEl8 <
— 315 = b 5
5 2l<lE|a 21318 o
o Elx!= o| @ o
SYSTEM alz AEIHE 21z |2 W' Reference
-— ECCS system Q :_.:: E gz % 5|0|5 Z page
c|= (% 10 =
i 'CE - 5 jw O|x % wia g o
<L | 7 JlLE(F|S E o = |
ElH iz |Z|0{=16 w il Z wm|n|O|w
wilc | ]2 o W SlwlwlFlid|lc|O
plh o clZiF|lC|el>|=|lc]|O|<
olo|2 T = e e Sls|dle|zT|&
ZiZ|xiW|<|O|EletEi (YW (BI8IZ|C|la|E
glog|8|Zlelx|dic|(x[Hl€|D(u|c|&{E =
Sl=|a|2|8|%e|s|2|EI2IRIR(2|Z|2l
T|T|c || ﬂ Zlio |0 |<|W[W|wW|O|O|Otm
1A B [1C|1F [TH[TR 1S |TM | 1J JIL (1K [1T {1V [IN]| TP {1X | 1Y
ECCS Camshaft position sensor circuit o|O|(e|eo|e|e e |C|O O EC-88
Mass air flow sensor circuit L AESENE RE BE | [GRRORRY! L ] EC-g2
Front oxygen sensor circuit [ 2K 2K B | OR ROR U] ® EC-125
Engi lant t f
~ng|rjehcoo an e@pera ure sensor ololelelele ololo . EC-97, 178
circuit
Throttle position sensor circuit [ BN BN BN BN ) ® EC-145
| t throttle position sens
nc.orrec rotile position nsor olelolo|e O O EC-23
adjustment
Vehicle speed sensor circuit olo|C © 4 EC-101
Knock sensor circuit e|O L4 O EG-130
ECM OlO|OlOICIOIO|CIO{OJC |0 Q EC-115, 67
Start signal circuit ) o]0 EC-198
Park/Neutral position switch circuit Q Q10 8] EC-183
CPSi\;ver steering oil pressure switch ¢ir- olo EC-213

@ ; High Possibility ltem
O; Low Possibility ltem

EC-72
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
5
=
& . g
A +2|3 : @l
= ACIE z|3|k 5
5|0 clslo|g dla |2 o
SYSTEM g = g Ak % @ 23 W] Reference RAA
— Engine mechanical & other ok ZER = a 8 % Z page e
e |2 Tie 2| z|di° ols
< | @ S| 21| % o121 £z
AHHHHREHAHEAEEEHE =
zlz|rjw|2|6IElS|E|2|u|Bia|E|8]5]x
glg|B8|Z|le|w|¥la|lx|S5 200zl E
AHBHEHAEEHEEEEEEEEE 1
IT(Tjxxjw|T|d|(Z}wjo|<|(d|w]ju|CfojOo]m
TA(IBIC|1FMH IR [1S [IM | 1J [IL K [1T |1V [IN[ 1P| IX ]| 1Y
Fuel Fuel tank Q| C O
Fuel piping OJOJOlO|0C|0 Olo|o C
Vapor lock O O
Valve deposit CIo{OlO|10|0 OO C
Poor fuel {(Heavy weight gasoline, Low olololalolo olo o _ =
octane)
Afr Air duct OO0 O
Air cleaner LK A% _BRe ® CL
Air leakage from air duct
(Mass airgflow sensor — ihrottle body) Sl R A c1e ©
Throttle body, Throttle wire o ool s|C O FE section MT
Air leakage from intake manifold/
Collector/Gasket clo _. Qje|e|0C0OC © o
Cranking Battery olojololofo O o|C BT
Alternator circuit [ONNOR RGN RGN NN RS] o] O | & | EL section
Starter circuit e|®
Flywhesl e | O -— ]
Gluteh interlock switch e |0 CL section
Inhibitor switch [ B E®] AT section
Theft warning circuit OO0 EL section EA
Engine Cylinder head [ XECHN HRCGRESHRS [N RS O
Cylinder head gasket (SR RORN REOREGNRE) O 0100
Cylinder block O RGERON NG ESHN ) @] O RU@U
Piston O |O|C|O]O @] ®| O
Piston ring SR NORECERORRGHRG! Q ClO
Connecting rod QIO |0 |00 O 0 BR
Bearing SRNCRNGENGE RGN G & O
Crankshalft [CRRCGENORRON NN RS C o
Valve Timing chain OI0IC|C|e| e SO O S-T
mechanism | Camshaft Olololololo > O
Intake valve ClOo|e]| 010 |O [ORRY] oo
Exhaust valve Cl|O|eietO|C G o 1O BIE
Hydraulic iash adjusler oloto|o oo C — &
Exhaust Exhaust manifold/Tube/Mufiler/Gasket || C | @[ O[O | e ojclo O
Three way catalylic converter OO0 010 |0 ClC|O &) HA
Lubrication O!Ipam'Oll strainer/Qil pump/Qil filter/ aolololololao o aolo
Qil galtery
Oil level {Low}/Filthy oil oloflololoe|a O (OB R
Gooling Radiator/Hose/Radiator filter cap SR RCR RGN RGN NGRS < O O EL
Thermostat ClIC|lojo|lo|C|C|C o S| O
Water purap Gioflololo|o C O o
Water gallery ololc|CjO)|O O O @] )4
Cooling fan ClO|O | C{o|a|l0|a O oN e
:::tolant level (low)/Contaminated cool- alololololo o O o

& ; High Possibility Item
& Low Possibility Item
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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 specifica-
tion data in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data
calculated by the ECM according to the signals input from the camshaft position sensor and other ignition timing
related sensors.

e If the real-time diagnosis results are NG and the on-board diagnostic system results are OK when diagnosing the mass
air flow sensor, first check to see if the fuel pump centrol circuit is normai.

MONITOR ITEM

CONDITION

SPECIFICATION

Almost the same speed as the CON-

» Tachometer: Connect

CMPS-RPM

S (REF) & Run engine and compare tachometer indication with the CONSULT value. SULT value.

® Engine: After warming up Idle 13-17V
e A/C switch “OFF"” ' '

MAS AIRIFL SE | o Shift lever "N”
® No-load 2,000 rpm 1.7-2.1v

COOLAN TEMP/S & Engina: After warming up More than 70°C (158°F)

FR ©02 SENSOR

FR 02 MNTR

Maintaining engine speed at 2,000

Engine: After warming up rpm

0 - 0.3V« Approx. 0.6 - 1.0V

LEAN « RICH
Changes more than 5 fimes
during 10 seconds,

RR 02 SENSCRH

RR 02 MNTR

Maintaining engine speed at 2,000

Engine: After warming up rpm

0 < Approx. 2.2V

LEAN « RICH

VHCL SPEED SE

Turn drive wheels and compare speedometer indication with the CONSULT
value

Almost the same speed as
the CONSULT value

BATTERY VOLT ® |gnition switch: ON (Engine stopped) 11 - 14V
it e Throttle valve fully closed 0.3-07V
THRTL POS SEN [ Ignm»on switch: ON
{Engine stopped) Thraottle valve fully opened Approx. 4.0V

EGR TEMP SEN

Engine: After warming up

Less than 4.5V

START SIGNAL & Ignition switch: ON — START OFF - ON

o e on
- S iti
CLSD THL/P SW . lgmtllon switch: ON
(Engine stopped) Throtile valve: OFF
Slightly open
A/C switch "OFF" OFF
e Engine: After warming up, idle the -

AIR COND 8IG engine A/G switch “ON ON
{Compressor operates.)
Shift lever P or "N” CN

PIN POSI SW @ Ignition switch: OGN
Except above OFF

EC-74
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TROUBLE DIAGNOSIS — General Description
Consult Reference Value in Data Monitor Mode

L
(Cont’d)
MONITOR ITEM CONDITION SPECIFICATION
) ) . Steering wheel in neutral position OFF
PW/ST SIGNAL . E:g;::: Afier warming up, idle the | (forward direction) @l
The steering wheel is turned ON
IGNITION SW & [gnifion switch ON — COFF ON — OFF WA
TellsA
® A/G high pressure side: Increasing to 1,422 - 1,618 kPa {14.5 - 16.5 kg/cm®, ON
A/C PRESS SW 206 - 235 psi)
o A/C high pressure side: Except above OFF EW
Rear window defogger is operating. ON
LOAD SIGNAL » Ignition switch: ON Rear window defogger is not operal- | e
ing. B
Below 19°C {66°F) OFF
» Ignition switch: ON 19 - 25°C
AMB TEMP SW # Compare ambient temperature with (66 - 77°F —
the following: )
Above 25°C (77°F) ON
e
o Engine: After warming up Idle 24 - 4.2 msec.
INJ PULSE . A.’(_J switch OFF
» Shift lever "N @L
« No-load 2,000 rpm 1.9 - 3.2 msec.
idle 1.0 - 1.6 msec
B/FUEL SCHDL ditto o
2,000 rpm 0.7 - 1.3 mset T
. ldls 20° BTDC
IGN TIMING ditto
2,000 rpm Meore than 25° BTDC AT
ldle 20 - 40%
IACV-AACIV ditto
2,000 rpm — .
. e . P
AIF ALPHA # Engine: After warming up :;?T:ntalnlng engine speed at 2,000 51 - 160%
AR COND RLY e Afr conditioner switch OFF — ON OFF — ON Fﬁ\
® Ignition switch is turned to CN (Operates for 5 seconds)
» Engine running and cranking ON
FUEL PUMF RLY |4 when engine Is stopped (stops in 1.0 seconds) RA
Except as shown above QFF
EngLne coolant temperature is 94°C OFF 20
(201°F) or less
e After warming up engine, idle the R .
) Engine coolant temperature is
COOLING FAN engine. " . N . LOW
o A/C swilch "OFE" between 95°C (203°F} and 98°C (210°F) a7
Engl:‘le coolant temperature is 100°C HIGH
(212°F) or more
— : BF
e Engine: After warming up Idle ON
o A/C switch "OFF"
EGRC soLv & Shift lever "N"
& No-load 2,000 rpm OFF ﬁ:ﬁt\
EL
DX
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Consult Reference Value in Data Monitor Mode

1
(Cont'd)
MONITOR ITEM CONDITION SPECIFICATION
e Engine: After warming up Idle 10.0 - 24.0%
® A/C switch "QFF" ’ '
CAL/LD VALUE e Shift lever "N o
e No-load 2,500 rpm 11.0- 25.0%
Throttle valive fully closed 0.0%

ABSOL TH-P/S

® Ignition switch: ON
(Engine stopped)}

Throttle valve fully opened

Approx. 84%

MASS AIRFLOW

# Engine: After warming up
o A/C switch “OFF"

o Shift lever "N”

» No-load

Idle

1.5-45gm/s

2,500 rpm

6.0 - 14.0 gm/s

EC-76
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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.)

Below is the data for “THRTL POS SEN”’, “ABSOL TH-P/8"" and “CLSD THL/P SW"” when depressing the Gl
accelerator pedal with the ignition switch “ON".

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

H ¥ L (1 ry i 1 ﬁ
drop or rise after "CLSD THL/P SW" is changed from “ON" to “OFF". WA
CLSD THL/P SW -00"09  ABSOL THeP/S -00"09 THRTL POS SEN ©-00"09
10:22 +02°69  10:22 % +02"69 10:22 X0.1V +02"69 B
OFF ON ., 0 25 50 75 100 0 13 26 38 51
Full > : q . "ol
Release e . e

.
‘.,
.,
“ay
o,
e,
.,
.,

Full
Pepress

SEFDEBP FE

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 rom under no load after warming ¢
up engine sufficiently.

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

MT
853 ]
83
RS 2 AT
""'\‘"
E_ " *» "CMPS*RPM(REF)" should increase graduatly ED
u,-:S & ""'-«..,q while depressing the accelerator pedal and
'5.;“ % “"-x,» should decrease gradually after releasing
< . ..*...“ the pedal without any intermittent drop orrise. EA
o - -,
o - e ——
0.'] 0 - \‘..__,......r
2q
58° = RA
B
855 |
f=$:3
T o] ST
o«
Za ] ) _ BF
g * “MAS AIR/FL SE" should increase when
% . R depressing the accelerator pedal and should
T o i et i decrease at the moment "THRTL POS SEN" is HA
% \ closed (accelerator pedal is released).
2y
=8° g EL
SEFQ59P

DX
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-00"06
+04767

THRTL POS SEN

-00°06
+04"67

00"08 RR 02 SENSCR

+04"67 0925

FR O2 SENSCR

-00°06
+04"67  09:25

INJ PULSE
09:25

x0.1V

09:25

x0.01V

x0.01V

MSEC

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

[Ty
S -
o « “THRTL POS SEN" should increase while
N depressing the accelerator pedel and should
decrease while releasing it.
'ﬂ_) -
© "a
o
£ =
o
'g_ -
@ Al
. * "RA 02 SENSOR" may increase immediately after
depressing the accelerator pedel and may
3 decrease after releasing the pedal.
I : [ Ty
° 2
g o
2]
‘C:l -
J— * "FR 02 SENSOR" may increase immaediately after
. . R depressing the accelerator pedel and may
31 - : : dacrease after releasing the pedai.
frasmeme S—— L
o &
) =
o
ﬂ -
g-
. + "INJ PULSE" should increase when depressing
ol the accelerator pedal and should decrease
w . e when the pedal is released.
.‘. '.4\...!—'
Y *
° et —
A

SEF0B0P
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TROUBLE DIAGNOSIS — General Description

B \ ECM (ECCS control module) |  ECM Terminals and Reference Value
i (.
% \-alove box 3 PREPARATION
EcMs 1. ECM is located behind the front passenger seat side dash.
For this inspection, remove the front passenger side dash. g
MA
ECM h o
conhec?ronressH ,[/\ SEF196P EM
2. Remove ECM harness protector.
LG
FE
‘--.___/
protector R ‘ ‘ L
SEF187P|
3. Perform all voltage measurements with the connectors con- i
nected. Extend tester probe as shown to perform tests eas- ‘
ity.
AT
J
\ PD
EA
D Sy
BR
. —
Thin wire Tester probe
BF
serse7l ECM HARNESS CONNECTOR TERMINAL LAYOUT "
(A
101[102/103| HO4[105106 EL
[O7108(109 [ti0[111{112
13[114{115] M6[117{118 IDX
&R
H.S. SEF064P
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE

ECM Terminals and Reference Value (Cont'd)

*Data are reference values.

TER-
|- WIRE
MINAL ITEM CONDITICN *DATA
COLOR :
NO.
|Engine is running.|
0.2-03Vv
Idle speed
1 W Ignition signal
|Engine is running.|
Approximately 0.5V
Engine speed is 2,000 rpm
rEngine is running.]
2 Y/R Ignition check Approximately 12V
Idle speed
[Engine is running.]
3 Y/R Tachometer Approximately 0.9V
Idle speed
[Engine is running. |
[Ignition switch "OFF” 0-1v
For a few seconds after turning ignition
4 |R/B ECCS relay {Self-shutoff) switch “OFF"".
[fgnition switch "OFF”
BATTERY VOLTAGE
A few seconds passed after turning ignition | (19 . 14y)
swiich "OFF"
viL [Ignition switch “ON" 1.0 - B.OV
(M/T 5th position switch [ignition switch “ON™
madels Approximately OV
7 ) Gear is in ‘'5th position” (M/T modeils).
R/B ﬁgnition switch “ON™
(AT A/T check signal 1.0 - 8.0V
madels) [Engine is running.|
|Ignition switch “"ON"
For 5 seconds after turning ignition switch 0.07 - 0.10V
“ON"
8 B/P Fue! pump relay |Engine is running.|
|Ignilion switch "ON"”
BATTERY VOLTAGE
5 seconds after turning ignition switch (11 - 14V)
CON
9 Y/B AJ/C hand power switch |Ignition switch “"ON" Approximately 12V
|Engine is running.|
10 B ECCS ground Engine ground
Idle speed
12 OR/L Triple-pressure switch |Ignition switch “ON" Approximately 7V

EC-80
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

‘Data are reference values.

TER-
WIRE
MINAL ITEM CONDITION *DATA
COLOR
NO.
il
iEngme is running.| BATTERY VOLTAGE
: ; ; 11 - 14V
13 OR/L Cocling fan retay {High) Cooling fan is not operating. ( ) WA
14 L/G Cooling fan relay (Low) IEngine is running.[
0.07 - 0.10V
Cooling fan is operating. EM
IEngine is running.]
Both A/C switch and blower switch are 0.08 - 0.10V LG
15 B/P Air conditioner relay "ON".
‘Engine is rUnning., BATTERY VOLTAGE
L. Arc switch is “OFF". {11 - 14V}
[Engineis running ] FE
19 B ECCS ground Engine ground
Idle speed
|Ignition switch “"ON" Approximately 0V CL
[ignition switch "START"| (11 - 14V) W7
|Engine is running.}
Both air conditioner switch and blower Approximately OV AT
21 OR/L Air conditioner switch switch are "ON". (Compressor operates)
lEngine is rUnning.I BATTERY VOLTAGE |—JD)|,—D)
Air conditioner switch is “OFF"". (11 - 14V}
]Ignition switch “ON”, FA
G/OR
M/T Neutral position switch Gear position is “Neulral position” (M/T Approximately 0V .
a2 models)] (M/T models) models) o RA
R/G Inhibitor switch (A/T Gear position is "N" or ""P" {A/T models)
(AT maodels) llgnition switch "ON" BR
models) Approximately 4V ’
Except the above gear position
[lgnition switch “ON” ST
0.3-0.7V
Accelerator pedal released
23 w Throttle position sensor Q[
I_Ignition switch "ON"' or
Approximately 4V
Accelerator pedal fully depressed
HA
|Ignit|'0n switch “‘ON"’
24 [ LG AJT signal No. 1 {Engine is running.] 6 - 8V .
EL
Idle speed
|Engine is running.}
ov DX
- PUIW Power steering oil pres- Steering wheel is being turned.
sure switch [Engine is running.]
Approximately 5V
Steering wheel is not being turned.
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont'd)

*Data are reference values.

TER-

WIRE
MINAL ITEM CONDITION *DATA
COLCR
NO.
lEngine is running.|
26 Y/G Vehicle speed sensor Approximately 1.3V
Slowly rotating front wheels
|Ignition swilch “ON"
29 | LW A/T signal No. 2 {Engine is running.| 6 -8V
L Idle speed
30 L/R A/T signal No. 3 ﬂgnition switch "ON" ov
[ignition swilch "ON"
Approximately 0.4V
% - Throtile position sensor Accelerator pedal released
signal [fgnition switch “ON''
Approximately 3V
Accelerator pedal fully depressed
|Ignit]on switch ""OFF”’ ov
38 B/R Ignition switch BATTERY VOLTAGE
[ignition switch “ON"’ (1 - 14v)
IEngine is running.‘
39 B ECCS ground Engine ground
ldle speed
[Engine is running.]
40 W Camshaft position sen- 0.9 - 0.5V
44 W sor {Relerence signa) Do not run engine al high speed under ) '
no-load.
: Engine ground
i 5 ECOS d |Eng|ne Is r“”"'ﬂl (Probe this terminal with
groun Idle speed O tester probe when
measuring.)
Engine is running.|
41 B Camshaft position sen-
45 B sor (Position signal) |—— Do not run engine at high speed under 2.0-3.0v
no-load.
|Engine is runningj
0 - Approximately 1.0V
46 w Front oxygen sensor After warming up sufficiently and engine (periodically change)
speed is 2,000 rpm.
Engine is running.| {(Warm-up condition}
L 13-17V
ldle speed
47 W Mass air flow sensor
[Engine is running.] (Warm-up condition}
1.7 - 21V
Engine speed is 2,000 rpm.
: Engine is running.| (Warm-up condition)
18 B Mass air flow sensor | | 0.005 - 0.02V
ground Idle speed
49 |Lgm | Throtile position sensor [ignition switch "ON" Approximately 5V

power supply

EC-82
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

*Data are reference values.

TER- | wire
MINAL ITEM CONDITION *"DATA
COLOR
NO. G
[Engine is running.l {Warm-up condition)
50 B Sensors’ ground L 0.001 - 0.02Vv
Idle speed M2,
0 - 4.84V
Engine coolant tempera- Qutput voltage varies
51 L/OR 9! n P JEngine is running.| uipul vorlage var B!
ture sensor with engine coolant tem- :
perature.
|Engine is running.l 1C
Rear heated oxygen 0 - Approximately 2.2V
52 w sensor After warming up sufficiently and engine 4
speed is 2,000 rpm.
o . Crankshaft position sen- |Engine is running.| (A/T: N range, M/T: Neutral) More than 0.2V
sor (OBD) Idle speed (Air conditioner switch “OFF") | (AC range) FE
_ ‘Engine is running.]
54 w Knock sensor 2.0-3.0v
l- Idle speed CL
[lgnition switch "ON"
L _ ov T
Rear defogger is “ON".
55 L/R Rear defogger switch - :
Ilgnltlon switch ““ON BATTERY VOLTAGE I[A\T
Rear defogger is “"OFF". (11 - 14V)
56 B/W _ — BATTERY VOLTAGE B
61 BAW Power supply for ECM |Ign|t|on switch "'ON | (1 - 14)
JEngine is running.| ~
Approximately 8V F&
idle speed
Ambient temperature
57 LW —— -
itch Engine is running. Y
swile Er l BATTERY VOLTAGE RA
Idle speed (11 - 14y)
Air conditioner is operating.
s | R Data link connector for | [ENgine is running. | BATTERY VOLTAGE
GST L \dle speed (11 - 14v) o
. @r
|Engine is runniEl {Warm-up condition)
Less than 4.5V
Idle speed Bl
62 BrwW EGR temperature sensor
[Engine is running.| (Warm-up condition}
I_ 0-1.0v
EGR system is operating. [HIA
0-5.0V
i Output voltage varies
63 L/W Intake air temperature |Engine is running. Wbt v g EL
sensor with intake air tempera-
ture.
*1: During the on-board diagnosis for the open circuit, approx. 1.5 - 5V will appear. This is not a malfunction. (Refer to page HOX
EC-162.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

*Data are reference values.

TER-

WIRE
MINAL ITEM CONDITION *DATA
COLOR
NO.
64 G/B Approximately 0.1V
: Engine is running.
Data |
65 G ata link connector for [ Approximately 4 - 9V
CONSULT Idle speed
68 G/W Approximately 3.5V
BATTERY VOLTAGE
70 R Power supply {Back-up) |Ignili0n switch "OFF" (11 - 14V)
IEng‘me is running.]
|_ Approximately 5 - 14V
Idle speed
LEngine is running.|
101 BR IACV-AAC valve
Steering wheel is being turned. 5- 0V
Air conditioner is operating. i
Rear defogger is “'ON"'.
Headlamp are in high position.
102 W/B Injector No. 1
104 G/B Injector No. 3 o . BATTERY VOLTAGE
Engine is running
107 | v/B Injector No. 2 {11 - 14V}
109 L/B Injector No. 4
IEngine is running.| {Warm-up condition) BATTERY VOLTAGE
: : 11 - 14V
03 | LA EGR & canister control L Engine speed is 2,000 rpm. ( )
solenoid valve IEngine is running.l (Warm-up condition)
0.04 - 0.08V
Idie speed
ignition switch ""ON"
108 |Bw | Fiear heated oxygen l'g 0 - Approximately 0.2V
sensor heater LEngine ig running_—]
Rear heated oxygen [Engine is running.|
111 B 0.C2 - 0.07V
sensor heater ground ldle speed
|Engine is running_l
112 B ECCS ground l_ Engine ground
Idle speed
Engine is running. BATTERY VOLTAGE
113 R Current return | l G
Idle speed (11 - 14v)
Ignition switch “ON™ BATTERY VOLT
114 OR/L REC relay ! | OLTAGE

Relay is operating.

(11 - 14V}

* The data is measured between each terminal and &) (ECCS ground} with voltmeter.

EC-84
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

OFF ST
-
ACC ON

BATTERY BATTERY EC-MAIN-01
] | : ..
30A 7.5A Refer 1o "EL-POWER'". I : Detoctable line for DTG @H
] — | Non-deteciable line for DTC
| R MA&
W |
LT EH
IGNITION Lrl
SWITCH I% ‘e
He
|
@

B/A ? 1
I R R Fie
Bk 1 [T
B o
D) ?
| e
RAT
B/R RB  BW
'
Bin ‘_l T_I AT
B/R R R RB  BW  BW o
e] Lol dl Il el el
TGNSW BATT CRIN SSOFF VB VB | ECM
(ECCS
CONTROL FA
MODULE)
GND-C GLN_[i-](_} O2H— (%\lil ) c{afi)]-l GEIEE GEI-JJ E % E
39 L) [ KK (A 18]| [ko iiE (e
RA
gl Al i ol ull ol o
I 1 l i 1 1 ]
?_L *—0—0—0 I BR
: ¥
@ L. ST
L +
Fid Fi5
BIF
HA
EL
101fra2t0q f1o4fiog]
rorog108 [1ofin = e ey P
nginafivs] [neli] o r i o T o B e IDX

MEC023B
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont’d)

CONNECT

{C__Ecn 'ﬁconnecrmﬂ

33

D &

"

SEF065P

GONNECT

I €on HcomEcTonll E
70113
@ )

&

SEFOESP
— B CORKECT
[__€cn | connEcToR)| &

&8 6

<]

®
@

(27—

=

E DISCONNECT E DISGONNEGT
A€ [HE
— —

[ _ecm o] comnecTor]] =
\"ﬂ_/

56+ 61 5]

G | =

- SEF205P

INSPECTION START

Start engine.
Is engine running?

CHECK POWER SUP-

No

A4

Yes

B] Y

PLY-L

1) Turn ignition switch
"ON".

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

Voltage: Baltery volt-

age
¥ NG, check the follow-
ing.

» Harness connectors

# Harness connectors
@ Harness continuity
between ECM and igni-
tion switch
If NG, repair harness or
connectors.
lOK

Go to "CHECK GROUND
CIRCUIT" on next page.

CHECK POWER SUPPLY-II.

1) Stop engine.

2) Check voltage between ECM termi-
nals @, (T_%) and ground with CON-
SULT or tester.

Voltage: Battery voltage

NG
Check the following.

hd

OK

'

® Harness connectors
(w3,

# Harness connectors
>}

e 7.5A fusible link

e Harness continuity
between ECM and bat-
tery

If NG, repair harness or

connectors.

CHECK POWER SUPPLY-III.

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

2) Check voltage between ECM termi-
nals §6, 60 and ground with CON-
SULT or tesler.

Voltage:
Ignition switch “ON” and for a few
seconds after turning Ignition switch
IIOFF!?

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

Approximately 0V

OK Go to "CHECK GROUND

NG

Case-2

Y

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-86

Y

RELAY" on next page.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont’d)

®

. l

(ECCS control
module) \.\ SEF204P
? & DISCONNECT i
== [ € @&
151
®
SEF206P
m DISCONNECT & DISCONNECT
AE [A€
ECM |0 CONNECTOR 3]
|o| | 2 X ]
? (5]
SEF207P
2
O O
5
BN
3
—
SEF023M
= DISCONKECT
[C__eon [ conngcTor]
&.19-39041-106-1‘{,
o o
(&)
—SEF072P

CHECK HARNESS CONTINUITY NG_ Repair harness or con-
BETWEEN ECCS RELAY AND ECM neclors. &l
1} Disconnect ECM harness connector.
2) Disconnect ECCS relay.
3) Check harness continuity between MA
ECM terminals €, ) and terminal
@ .
Continuity should exist. EM
CK
v LG
CHECK VOLTAGE BETWEEN ECCS NG | Gheck the following.
RELAY AND GROUND, « Harness continuity
1) Check voltage between terminals between ECCS relay
(@, (® and ground with CONSULT and batfery
or tester. if NG, repair harness or
Voltage: Ballery voitage connectors., FE
0K
il CL
CHECK OUTPUT SIGNAL CIRCUIT. NG} Repair harness or con-
1) Check harness continuity between nectors. AT
ECM terminal (& and terminal (). :
- Continuily should exist.
oK AT
,
CHECK ECCS RELAY. NG | Reptace ECCS relay. ED]
1) Apply 12V direct current between
relay terminals () and @.
2) Check continuity between retay ter- EA
minals (3 and (8.
12v (3 - (D) applled:
Continulty exists. BA
No voltage applied: ;
No continuity
OK BR
A d
CHECK GROUND CIRCUIT. NG Repair harness or con- T
1) Turn ignition switch “OFF". nectors.
2) Disconnect ECM harness connector.
3) Check harness continuity between BE
ECM terminals ¥, @, 9, 43,
(Gis), (112} and engine ground.
Continuily should exist. HA
OK
Y
Check ECM pin terminals for damage EL
or the connection of ECM harness con-
nector,
1)
A 4
INSPECTION END
EC-87 219



TROUBLE DIAGNOSIS FOR DTC 11

Sealed cover
Rotor head -

Light emitting
dicde

Photo diode

Wave
forming circuit Rotor plate

SEF6138

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

180° signal slit

Camshaft Position Sensor (CMPS){(DTC: P0340)

The camshaft position sensor is a basic component of the
ECCS. It monitors engine speed and piston position. These
input signals to the ECM are used to control fuel injection,
ignition timing and other functions.

The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for a 1° signal and
4 slits for a 180° signal. The wave-forming circuit consists of
Light Emitting Diodes (LED) and photo diodes.

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

Rotor plate SEFB53B
Diagnostic L Check items

Troub&i Code Malfunction is detected when ... (Possible cause)

e Either 1° or 180° signal is not entered to ECM for

the first few seconds during engine granking.
......................................................................................... . Harness or COnneC‘orS
» Either 1° or 180° signal is not entered to ECM often | {T"° Cg’;‘Shaﬂ position sensor circuit is open or
. \ s shorted.

11 enough while the engine speed is higher than the - s
P0340 specified engine speed. e Camshaft position sensor

speed.

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

# Starter motor (Refer to EL section.)
® Starting system circuit (Refer to EL section.)
& Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

1) Turn ignition switch “ON” and select “DATA
= MONITOR” mode with CONSULT.
2) Start engine and run it for at least 2 seconds at idle

speed.
OR
@ 1) Start engine and run it for at ieast 2 seconds at idle
speed.
2) Select "MQODE 3" with GST.
OR
1) Start engine and run it for at least 2 seconds at idle
speed.

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

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

EC-88
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TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS)(DTC: P0340)

(Cont’d)
arteRy | | EC-CMPS-01
| Gl
7.5A Refer to "EL-POWER". - : Detectable line for DTC
% = : Non-detectable line for DTC
R Y Ri&
I ) i
R "_—.5-]_' EM
DISTFgBUT_(IZ_)H
T® Gt o ——
R SENSOR) LG
| =
R w B
3
e ---

A e g FE
I I
1 !
l l
t 1 @“:-
' 1
H i i
=i =1 | : BT
P 1 I
g : :
? I 1 Z@&T
L L .1
R/B BW 1---1
. N = ? PD
*
-~
i ] 111 8
/B B/W BW w W B B
SSOFF VB Vi REF  REF _POS _ POS
B 8 BR
ECM (ECCS CONTROL MODULE) (F1) __I:_ _____I__
Fi5 ST
Refer to last page (Foldout page). BF
B 2D (T I=laI500 (3D . & HA
5] L GY S i
. EL
104]10s}108} BEHIEEEEJ
1o7|tagfrof [110]t1[112 7
ta[na[ns] [risf1i7]r1af [E[EEEE[EEE[ [19] )

MEC0348
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TROUBLE DIAGNOSIS FOR DTC 11

% |ghition conYR\\

- harness connector

& power transistor -~ /
harness connector

SEFOGONA

SEF57OP
,E l?;[:_ DISCONNELT o3 DISCONNECT
@ HS $ @
<]
L [ef CONNECTOR]| (T [d]<[bla)
41:45 40-44 @
SEFSTONA

Camshaft Position Sensor (CMPS)(DTC P0340)

(Cont’d)

DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

4

CHECK POWER SUPPLY.

1) Turn ignition switch "“OFF”.

2) Disconnect camshaft position sensor
harness connector.

3) Turn ignition swiich “ON"".

4) Check voltage between terminal (B)
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

lOK

Loosen and retighten engine ground
SCrews.

E’ L 4

. | Check the following.
"I ® Harness continuity

between camshaft posi-
tion sensor and ECCS
relay
If NG, repair harness or
connectors.

CHECK INPUT SIGNAL CIRCUIT.

1} Turn ignition switch “OFF",

2) Disconnect ECM harness connector.

3) Check harness continuity between
terminal (& and ECM terminals @,
@5 (180° signal), terminal @ and
ECM terminals €8, 49 (1° signal).
Continuity should exist.

NG

OK

Y

.| Repair harness or con-
| nectors.

CHECK COMPONENT

{Camshaft position sensor).

Refer to “COMPONENTS INSPECTION".
{See page EC-91.)

NG

oK

A

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

v Trouble is not fixed.

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

and retest,

INSPECTION END

EC-90

Replace camshaft position

>
sensor.
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TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS)(DTC: P0340)

]
5] = DISCONNECT (cont d)
-t \
(L Id]c]bla Ts. DIAGNOSTIC PROCEDURE (NON-DETECTABLE CIRCUIT)
G
INSPECTION START
ol
— A 4
_ CHECK GROUND CIRCUIT. NG; Repair harness or con- MA
(ﬁﬁ) 1) Check harness continuity between "1 nectors. -
terminal and engine ground.
= ist.
SEFOTINA Continuity should exis EN
OK
¥
CHECK COMPONENT NG | Replace camshait position | |

" | sensor.

(Camshaft position sensor).
Refer to ""COMPONENT INSPECTION".
(See page EC-91.)

'LOK

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

l Trouble is not fixed.

CL
Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connector MT
and retest.
! 81
INSPECTION END
B
P
COMPONENT INSPECTION RA
Camshaft position sensor
1.  Remove distributor from engine. (Camshaft position sensor BR
harness connector should remain connected.)
2. Disconnect ignition wires.
. 3. Turn ignition switch “ON"". ST
e 4. Rotate distributor shaft slowly by hand and check voltage
: % ::;ﬂfdsfe‘;’:i:“"” between terminals &, @ and ground. 9F
L connected. 7\/1
[— i [
SEFg73N Terminal Voltage
{@) (180" signal) HA
Tester’s pointer fluctuates between 5V and OV.
@© (1° signah)
. : . EL
If NG, replace distributor assembly with camshaft position
sensor.
5. Visually check signal plate for damage or dust. )8
SEFBE7TK
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TROUBLE DIAGNOSIS FOR DTC 12

SEF7B1K

Mass Air Flow Sensor (MAFS) (DTC: P01¢0)

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

Therefore, the ECM must supply more electric current to the hot
wire as air flow increases. This maintains the temperature of
the hot wire. The ECM detects the air flow by means of this
current change.

Diagnostic

Check It
Trouble Maifunction is detected when ... .ec em
{Possible Cause)
Code No.
12 a) An excessively high or low voltage from the sen- |e Harness or connectors
P0O100 sor is entered to ECM. {The sensor circuit is open or shorted.)

bjc) Rationally incorrect voltage is entered to ECM,
compared with the calculated value by camshaft

o Mass air flow sensor

sor signal.

position sensor signal and throttle position sen-

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

For the above malfunction a)

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

2) Select “DATA MONITOR"” mode with CONSULT.

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

OR
.3@ 1) Turn ignition switch “ON”, and wait for at least 6
seconds.
2) Start engine and wait for at least 3 seconds.
3) Select "MODE 3" with GST.

OR
@ 1) Turn ignition switch “ON", and wait for at least 6

seconds.

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

3) Turn ignition switch “OFF’', wait for at least 3 sec-
onds and then turn “ON"".

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

EC-92
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TROUBLE DIAGNOSIS FOR DTC 12

oK

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

NG

1548  x0.1V +02'45 15148  x0.1V +02"45
0 13 26 38 61 0 13 26 38 51
,

ht

|

|

o !
SEFE8N
FUEL SYS #1 OFPEN
FUEL SYS #2 UNUSED
CALC LOAD 22%
COOLANT TEMP 30°C
A %
ENGINE SPD 1000RPM
VEHRICLE SPD Okm
IGN ADVANCE 20,0

INTAKE AIR 26°C
0.0gm/sec
THROTTLE POS 0%
025 LOCATION 3
QPR Bat 08
025 Bi, 82 0.080V

SEF003P

CONNECT

= Ty m
[ ecMm |4<:| CONNECTOR|

&

0

SEF999N

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

(Cont’d)

For the above malfunction b)

1)
2)
3)
4)

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

1)
2)
3)
4)

&

Turn ignition switch ““ON".
Start engine and warm it up sufficiently.
Wait for at least 10 seconds at idle speed.
Select “MQDE 3" with GST.

OR

1)
2)
3)
4)

NO
JOOLS

5)

Turn ignition switch ""ON’".

Start engine and warm it up sufficiently.

Wait for at least 10 seconds at idle speed.

Turn ignition switch *“OFF’’, wait for at least 3 sec-
onds and then turn “ON".

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

OVERALL FUNCTION CHECK

instead of

performing the DTC Detecting Condition, the follow-

ing method can be used for checking the function of the mass
air flow sensor. (However, the DTC detection can not be con-

firmed.)

For the above malfunction c)

1) Turn ignition switch ““ON".
£ 2) Start engine and warm it up sufficiently.
3) Select "DATA MONITOR'™ mode with CONSULT.
4) Check the voltage of mass air flow sensor with
"DATA MONITOR™.
5} Check for linear voltage rise in response to
increases to about 4,000 rpm in engine speed.
CR
@ 1} Turn ignition switch “ON".
2) Start engine and warm it up sufficiently.
3) Select “MODE 1" with GST.
4} Check the mass air flow with "MODE 1",
5) Check for linear mass air flow rise in response to
increases to about 4,000 rpm in engine speed.
OR
oy 1) Turn ignition switch “ON".
2} Start engine and warm it up sufficiently.
3) Check the voltage between ECM terminal 47 and
ground.
4) Check for linear voltage rise in response to

increases to about 4,000 rpm in engine speed.

EC-93
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ER]

LC

FE

cL

T

AT

PD

FA

A

EL
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TROUBLE DIAGNOSIS FOR DTC 12

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

7 EC-MAFS-01

7.5A Refer to "EL-POWER". . : Detectable line for DTC
e Non-detectable line for OTC

L R VAV R S ——

BIW W I
) el [l el @
SSOFF VB VB QA+  QA— I |
B B
ECM (ECCS CONTROL MODULE) J__ l_
Fi4 Fi5

Refer to last page (Foldout page).

QE

B¢
96

3 »Ia
ENO®  GRED |
5 L BR

293031[3213

MECO358
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TROUBLE DIAGNOSIS FOR DTC 12

SEF209P

pr.l ) EalEy

SEF210P

Exhaust\

\r{'lanilold cover

2 R
(

SEF57CP

DISCONNECT & DHSCONNECT
HS. 53 Eé}

{_Ecm HGONNEGTORII

=

[Q]

SEF211P|

= DISCONNECT DISCONNECT

HS.

_Ecm Jol comnecTon]|

&7

[Q]

G

SEF212P

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

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

Ead
CHECK POWER SUPPLY.

1) Turn ignition switch "“"OFF",

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

3) Turn ignition switch "ON'".

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

Voltage: Batlery positive voltage

NG

oK

B Y

> Repair harness or con-

nectors.

CHECK GROUND GIRCUIT.

1) Turn ignition switch "OFF",

2) Disconnect ECM harness connector,

3) Loosen and retighten engine ground
screws.

4) Check harness continuity between
terminal (B and ECM terminal @5 .
Continuity should exist.

NG

OK

v

Repair harness or con-
nectors.

CHECGCK INPUT SIGNAL CIRCUIT.

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

NG

Y

OK

y

Repair harness or con-
nectors.

CHECK COMPONENT

(Mass air flow sensor).

Refer to “COMPONENT INSPECTION",
(See page EC-96.)

NG

Y

OK

L 4

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

h 4

Trouble is not fixed.

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

h 4

INGPECTION END

EC-95

Replace mass air flow
sensor.

A

EM

LG

FE

€L

T

AT

FA

RA

BR

HA

EL
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TROUBLE DIAGNOSIS FOR DTC 12

SEF881K

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

COMPONENT INSPECTION

Mass air flow sensor

1. Turn ignition switch "ON”.
2. Start engine and warm it up sufficiently.
3. Check voltage between terminal (@ and ground.

Conditions Voltage V
Ignition switch “"ON"” {Engine stopped.) Less than 1.0
Idle (Engine is warm-up sufficiently.) 13-17
Racing (ldle—about 4,000 rpm)} 1.3 - 1.7—Approx. 4.0

4. K NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust.

EC-96
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TROUBLE DIAGNOSIS FOR DTC 13

Terminal Engine Coolant Temperature Sensor (ECTS)
Sensor (DTC: PO115)

The engine coolant temperature sensor is used to detect the

engine coolant temperature. The sensor modifies a voltage sig- H
. nal from the ECM. The modified signal returns to the ECM as G
the engine coolant temperature input. The sensor uses a ther-
. O i mistor which is sensitive to the change in temperature. The WA
/ electrical resistance of the thermistor decreases as tempera-
Gasket ture increases.
SEF594K EM
a0 < Reference data >
' LG
10k . _ L
g: Engine coc:iant temper Voltage Resistance
| Accepiable o V) (k)
2 o C () EC
8 88F 10 (14) 4.4 ' 9.2
2 oaf 20 (68) 35 25 g
02r 50 (122) 2.2 0.8
O | P
8 S 69) (o4 ety 170y 210 90 (194) 0.9 0.2 al
Temperature °C (°F} SEFO12P Lol
Diagnostic Check ltem rr
Trouble Code Malfunction is detected when ... )
(Possible Cause)
No. e
AT
. . # Harness or connectors .
13 ) ./-\n excessively high or low voliage from the sensecr (The sensor circuit is open or shorted.)
PO115 is entered to ECM. . =
e Engine coolant temperature sensor B0
DIAGNOSTIC TROUBLE CODE DETECTING CONDITION =p
1) Turn ignition switch ""ON". "
2) Select "DATA MONITOR” mode with CONSULT.
3} Wait for at least 5 seconds. BA
OR
@ 1) Turn ignition switch “ON’" and wait for at least 5
seconds. BR
2) Select "MODE 3" with GST,
OR
1) Turn ignition switch "ON” and wait for at least 5 ST
seconds.
2) Turn ignition switch "OFF”, wait for at least 3 sec- oF
onds and then turn “ON".
3) Perform diagnostic test mode Il {Self-diagnostic
results) with ECM. A
EL
D)4
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TROUBLE DIAGNOSIS FOR DTC 13

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

EC-ECTS-01
ENGINE COOLANT mm— : Dotectable line for DTC
/M\ EEHESEATURE e : Non-detectable line for DTC
NYYY/ A ATmodels
7 LKA
L/OR B
4
O 0 B B
|
L/OR B B
[51] JEa [E3]
) SENS
™ GND-A s
ECM (ECCS CONTROL MODULE) AT CONTROL UNIT (M2T)

S 10§11 213
160171191

1oif1of109] fioa]rosfice] t]2]3] la]

1(11'1(1* 124 BBEEEIME

114115 El]iE -
ERCIEE

MEC036B
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TROUBLE DIAGNOSIS FOR DTC 13

Engine coolant temperature-

sensor harness connector \
N

Cocling faan i

SEF214P

(A]

DISCONNELT

MEFG8BA

Engine Coolant Temperature Sensor (ECTS)

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

INSPECTION START

A 4

o

ISCONMECT

o

€

MEFG89A

GHECK POWER SUPPLY. NG | check the fotlowing.
1) Turn ignition switch "OFF”. "| @ Hamess continuity
2) Disconnect engine coolant tempera- between ECM and
ture sensor harness connector. engine coolant temper-
3) Turn ignition switch “ON''. ature sensor
4) Check voltage between terminal If NG, repaif harness or
and ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
0K
E Y
CHECK GROUND CIRCUIT, NG‘ Check the following.
1) Turn ignition switch “OFF”. "| e Harness continuity
2) Check harness continuity between between ECM and
terminal (B} and engine ground. engine coolant temper-
Continuity should exist. ature sensor
OK e Harness continuity
between A/T conirol
unit and engine coolant
temperature sensor
e Harness connectors
(O,
If NG, repair harness or
" conneclors.
y
NG

CHECK COMPONENT

(Engine coolant temperature sensor).
Refer to “"COMPONENT INSPECTION".
(See page EG-100.}

b

oK

4

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

h 4

Troubie is not fixed.

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

h 4

INSPECTION END

EC-99

Replace engine coolant
temperature sensor.

EM

LC

Gl

T

AT

HA

EL

kD)4
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TROUBLE DIAGNOSIS FOR DTC 13

SEF152P|

Engine Coolant Temperature Sensor (ECTS)

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

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

Temperature °C (°F)

Resistance kQ

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

If NG, replace engine coolant temperature sensor.

EC-100
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TROUBLE DIAGNOSIS FOR DTC 14

Vehicle Speed Sensor (VSS) (DTC: P0500)

The vehicle speed sensor is instailed in the transmission. It
contains a pulse generator which provides a vehicle speed

Vehicle speed signal to the speedometer. The speedometer then sends a sig-
sensor nal to the ECM. Gl
MA
AEC110 ‘ EW
Diagnostic .
Trouble Code Malfunction is detected when ... Che.ck items LG
No. (Possible cause)
\ . ¢ Harness or connector
@ The almost 0 km/h (0 MPH) signal from the vehicle . o
14 ) {The vehicle speed sensor circuit is open or
speed sensor is entered to ECM even when the
POS00 hicle is drivin shorted.)
ve 9-. e Vehicle speed sensor FE
ClL
OVERALL FUNCTION CHECK MT
BVEHICLE SPEED SEN CKTH Instead of performing the DTC DETECTING CONDITION, the
AFTER TOUCH START, following method can be used for checking the function of the
DRIVE VEHICLE vehicle speed sensor. (However, the DTC detection cannot be AT
AT 10%m/h {6mph} OR confirmed.)
MORE WITHIN 15 sec. ’ .
1) Jack up drive wheels.
2) Start engine. 0
m 3) Perform "“VEHICLE SPEED SEN CIRCUIT” in “FUNC-
TION TEST"” mode with CONSULT.
[ next ]| START | OR FA
MEF559D 2) Start engine.
3) Read vehicle speed sensor signal in “DATA RA
¥ MONTOR % NO FalL [ MONITCR” mode with CONSULT.
VHCL SPEED SE  20km/h The vehicle speed on CONSULT _ should be able _to
PN POSH SW OFF exceed 10 km/h (6 MPH) when rotating wheels with suit- 3
able gear position.
OR :
8T
BF
RECORD
SEFg41N
HA
L
DX

EC-101 233



TROUBLE DIAGNOSIS FOR DTC 14

FUEL SYS #2 UNU E'#IZ

CALC LOAD 67
COOLANT TEMP 87°C
A
ENGINE SPD 2225RPM
VEHICLE SP 57MPH
1GN ADVANCE

INTAKE Al 43°C
MA 26.2gm/sec
THROTTLE POS 12%
025 LOCATION 3
SLEELey oo
028 B1,82 0.070V

SEF942N|

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

@ 1) Jack up drive wheels.
2) Start engine.
3) Read vehicle speed sensor signal in “MODE 1" with
GST.
The vehicle speed on GST should be able to exceed 10
km/h (6 MPH) when rotating wheels with suitable gear
position.
OR

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

1) Start engine and warm it up sufficiently.
2) Perform test drive for at least 10 seconds continu-
ousty in the following recommended condition.
Engine speed :(A/T models} 2,000 - 3,200 rpm
(M/T models) 1,800 - 2,600

rgm
Intake
manifald vacuum: (A/T models) —53.3 to —40.0
kPa
{(—400 to -300 mmHg, —15.75 to
~11.81 inHg)
(M/T models) -53.3 to —-26.7
kPa
(—400 to —200 mmHg, —15.75 to
—7.87 inHg)
Gear position  : Suitable position {except “N"

or "'"P” position)

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

4) Perform *“Diagnostic Test Mode Il {Seli-diagnostic
results)” with ECM.

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

EC-102
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TROUBLE DIAGNOSIS FOR DTC 14

Vehicle Speed Sensor (VSS) (DTC: P0500)

(Cont’d)
EC-VSS-01
IGNITION SWITCH
ON or START @&l
|
A BN : Detectable line for DTC
?’ (2] e : Non-detectabie line for DTC A
G
EM
LG
FE
G
e - -
COMBINATION 28 |W Ry RY RIY
{SPEED- : MT
ER) 51w R R R
22]p & AT
=)
Y/G R A PD
D3
R RIY EA
YiG
i) (D) I I
16 ]
T® P A
I il
Y/G h BR
il 2 s oo g
7z - SENSOR
VSP _g_ J -!_ STF
(ECCS CONTROL MODULE) @ @'S_D
[ ————— e Refer 1o last page (Foldout page). BF
.~ B 1 1 '
HPe e |[HFE | o @@ "
1
EL
19K

MEC049B
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TROUBLE DIAGNOSIS FOR DTC 14

o H€e HAE

MSCONNECT

DISCONNECT

Vehicle Speed Sensor (VSS) (DTC: P0500)

(Cont'd)
DIAGNOSTIC PROCEDURE

{_Ecn ﬁconnscrﬂ

26

&

FEEfElofE]

INSPECTION START

M15

r

SEF460P

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

and combination meter harness con- @ Harness continuity

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

ECM terminal @ and terminal @. if NG, repair harness or

Continuity should exist. connectars.

OK
) 4
NG

CHECK SPEEDOMETER FUNCTICN.

Y

Make sure that speedometer functions
properly.

OK

h 4

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

Trouble is not fixed.,
y

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

r

INSPECTION END

EC-104

Check the following.

e Harness connectors
(w2,

e Harness connectors
(GDA

e Harness continuity
between combination
meter and vehicle
speed sensor.

If NG, repair harness or

connectors.

Check vehicle speed sen-

sor and its circuit.

(Refer to EL section.)
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TROUBLE DIAGNOSIS FOR DTC 21

R NN
A\
Distributer
“{m
]

]
Air cleaner
v

P

Ignition Signal (DTC: P1320)

Ignition coil & power transistor (Buiilt into distributor)

The ignition signal from the ECM is sent to and amplified by the
\< power transistor. The power transistor turns on and off the ¢

ignition coil primary circuit. This on-off operation induces the
proper high voitage in the coil secondary circuit.

| "
A
22 R
Camshaft position sensor /
/ & power transistor - /
harness connector SEF215P EM
Diagnostic
Check Hem !
Trouble Malfunction is detected when ... . Le
(Possible Cause)
Code No.
e Harness or conneclors
{The ignition primary circuit is open or shorted.) )
21 e The ignition signal in the primary circuit is not o Power fransistor unit.
P1320 enltered during engine cranking or running. » Resistor FE
» Camshafl position sensor
o Camshafl position sensor circuit aL

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

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

EC-88.)
1) Turn ignition switch “ON”". AT
2) Select "DATA MONITOR" mode with CONSULT.
3) Start engine. 5
OR D
G 1} Turn ignition switch "ON"".
2) Start engine. EA
3) Select MODE 3 with GST.
OR
1) Turn ignition switch “ON”. BA
2) Start engine.
3) Turn ignition switch “OFF’ and wait for at least 3
seconds, then “ON". BR
4y Perform diagnostic test mode Il (Self-diagnostic
results) with ECM,
ST
B
Hid
EL
)
237
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TROUBLE DIAGNOSIS FOR DTC 21
Ignition Signal (DTC: P1320) (Cont'd)

BATTERY EC-IGN/SG-01
|
30A EE : Detectable line for DTC
m —  Non-gdetectable line for DTC
| |
w
]|T|| Refer to "EL-POWER".
/l S
OFF - ST |&6m
acc | N
L
B/R _
hBiHB/FIBIH—.
f o
=1
POWER
IGNITION
[ colL TRANSISTOR
DISTRIBUTOR g
]
] I [ |
Li’B w B
LGB B/R
]
RESISTOR J_
= CONDENSER
T
L2]
Y/R I—El;—]
.
Y/R W ; IB BI
SPARK  fooes =1 T i
PLUG conTroL | TGNCK IGN L]
ULE) AL
= = = = - E-{f) F-1-4
Reter 1o last page (Foidout page}.
Ew .
M63) |

1011ozfiog] [ro4]ros]
107]108]109] [110] 111
n3fnafns [nefn7

=
[

MEC037B
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TROUBLE DIAGNOSIS FOR DTC 21
Ignition Signal (DTC: P1320) (Cont’'d)

o O flanition s\ DIAGNOSTIC PROCEDURE
< B harness connector
@/ 7 W INSPECTION START
4 Distributor
e ; y
I cleaner =]
: “‘\< Turn ignition switch “OFF", and restart _S.. ® Gl
|| engine.
@ Is engine running?
il
TR N Wi
- NG
H -
:af:\zz:rc:;:;selzttg: / CHECK POWER SUPPLY. »| Check the following. &
SEF215P| | 1) Turn ignition switch “OFF". » Harness connectors &
2) Disconnect ignition coil harness con- Ei9),
= DISCONNECT nector. e Harness _connectors
-~ P G{) 3) Turn ignition switch "ON'". {Ms3), LE
T5. 4) Gheck voltage between terminal e Harness continuity
and ground with CONSULT or tester, between ignition coil
Voltage: Battery voltage and ignition switch
If NG, repair harness or
OK connectors. :
@ 9 B] v NG cE
— CHECK GROUND CIRCUIT. »| Repair harness or con- '
-] ¥ 1) Turn ignition switch “OFF”, nectors.
([@ ;7; 2} Disconnect power transistor harness
' connector. clL
MEFB31A} | 3) Check harness continuity between
terminal ) and engine ground.
IE - g vcomis Continuity should exist. T
e 44 € oK
+ "
CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or con- AT
1) Disconnact EGM harness connector. nectors.
2} Check harness continuity between
* ECM terminal (1) and terminal (@). ED
(,_. - Continuity should exisl.
) ok
= L 4 NG FA
seFoaor| | CHECK COMPONENTS »| Replace maliunctioning
I__ {lgnition coil, power transistor). - component(s).
_ DISCONNECT — DISCONNECT Refer to "COMPONENT INSPECTION™. BA
Y €:) || (See page EC-109) "
HS. 18.
T 5] OK
[__ecH CONNECTOR]| (GRT |1 TKID il BE
! Disconnect and reconnect harness con-
nectors in the circuit. Then retest, &7
(Lﬁa Trouble is not fixed. ‘
'
Check ECM pin terminals for damage BF
o o or the connection of ECM harness con-
ser14gp| | nector. Reconnect ECM harness con-
nector and retest. HA
INSPECTION END EL
[y
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TROUBLE DIAGNOSIS FOR DTC 21

Radiator

SEF216P|

E:" TISCONNECT l-‘.-ta‘

@

BSCONNECT

18]

SEF029P

Ignition Signal (DTC: P1320) (Cont’d)

®

- l

CHECK INPUT SIGNAL CIRCUIT.

1} Stop.engine.

2) Disconnect ignition coil harness con-
nector.

3) Strip tape covering resistor & con-
denser.

4) Disconnect ECM harness connsctor.

5} Check harness continuity between
terminal (® and terminal @, termi-
nal & and ECM terminal (@.
Continulty should exist.

NG

Repair harness or con-

OK

¥

nectors.

CHECK COMPONENTS

{Resistor).

Refer to "COMPONENT INSPECTION™.
(See page EC-109.)

NG

.| Replace resistor & con-

OK

r

O]

R

- DISCONNECT
HS

T ﬁﬁmnecruﬂ
2

W DISCONNECT
A€

52

cld|

SEF031P

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

Trouble is not fixed.

r

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

Y

INSPECTION END

EC-108

denser.
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TROUBLE DIAGNOSIS FOR DTC 21
Ignition Signal (DTC: P1320) (Cont’d)
€ A

COMPONENT INSPECTION

Ignition coil
1. Disconnect ignition coil harness connector.

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

Terminal Resistance
©-@ Approximately 1 Q WA
@® - Approximately 26 kQ

SEF219P If NG, replace distributor assembly. EM

DISCONNECT ? Power transistor
18

i. Disconnect camshaft position senser & power transistor LS
harness connector and ignition coil harness connector.

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

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

termi-
4 D ) © n:r‘m’ Terminal (@) Terminal (b} Terminal (& cL
e/l '
Distribytor SEF220P side
& termi Resis- Resis- Resis-
ermi-
tance Result tance Result tance Result :
na 0 Q Q T
side
— — [es} NG [o’e] NG AT
Terminal Not oo Not oo o
- - or0 oK or0 oK
,_ _ 0 NG 0 NG PD
o0 NG — — 0o NG
Terminal ] Not oo Not oo A
® oo oK — — o 0 oK FA
) NG - - 0 NG
o0 oK co OK — — BA
Terminal | Not oo Not o¢ |
® or 0 NG or@ NG o - 57
0 NG 0 NG — —
If NG, replace distributor assembly. 5T
BF
i
Resistor HA
1. Disconnect resistor harness connector.
2. Check resistance between terminals @ and @. EL
[5’7 Resistance: Approximately 2.2 k{)
If NG, replace resistor.
(DX

SEF830P
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TROUBLE DIAGNOSIS FOR DTC 25

SYSTEM DESCRIPTION

Camshaft position sensor

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

Engine speed

Y

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

4

lgnition switch

Start signal

Y

Throtile position sensor

Throttle position

¥

inhibitor switch (A/T models)/
Neutral position switch {M/T models)

ECM
. (ECCS
Park/Neutral position _{ control ACV-AAC valve

Air conditioner swiich

module)

Air conditioner operation

hd

Power steering oil pressure swich

Power steering load signad

Y

Battery

Battery voliage

A4

Vehicle speed sensor

Vehicle speed

Y

Cooling fan

Cooling fan operation

Y

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

cooling fan operation).

SEF040E

COMPONENT DESCRIPTION

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

the valve, the higher the idle speed.

EC-110
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TROUBLE DIAGNOSIS FOR DTC 25

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

Diagnostic Check it
Trouble Code Malfunction is detected when .... Efc tems
" No {Possible cause)
e Harness or connectors @l
a) The IACV-AAC valve does not operate properly. (The IACV-AAC valve circuit is open.)
25 o |ACV-AAC valve m
POSOE | Tt T
b) The IACV-AAC valve does not operate properly. (The IACV-AAC valve circuit is shorted.)
o IACV-AAC valve EM

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION
For the above malfunction a)

1) Turn ignition switch ““ON"'. E
2) Select “DATA MONITOR"” mode with CONSULT. C
3) Wait for at least 2 secends.

LC

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

2) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)’” with ECM.

For the above malfunction b) AT
1) Start engine and warm it up sufficiently.
2) Turn ignition switch “"OFF” and wait for at least 3 37
seconds.
3} Turn ignition switch “ON’’ again and select "DATA
MONITOR™ mode with CONSULT. EA
4) Start engine and run it for at least 30 seconds at idle
speed.
OR RA
(] 1) Start engine and warm it up sufficiently.
= 2) Turn ignition switch “"OFF” and wait for at least 3
seconds. BR
3) Start engine again and run it for at least 30 seconds
at idle speed. ST
4) Select “MODE 3" with GST.
OR
1) Start engine and warm it up sufficiently. - BE
2) Turn ignition switch “OFF” and wait for at least 3
seconds.

3) Start engine again and run it for at least 30 seconds 3
at idle speed.

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

5) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC 25

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

EC-AAC/V-01

IGNITION SWITCH
ON or START

Reter to ‘EL-POWER". R : Detectable fine for DTC
s - Non-detectable line for DTC

B

st{zmﬁnfwn RW @ BR

IACV- Fsi

AAC VALVE
BR
101
ISC

ECM (ECCS CONTROL MODULE)
' Refer to last page (Foldout page).
- _ =)
o) ap

MEC052B
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TROUBLE DIAGNOSIS FOR DTC 25

Idle Air Control Valve (IACV) — Auxiliary Air

‘Control (AAC) Valve (DTC: P0505) (Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START
Gl
v
CHECK POWER SUPPLY. .| Check the following. WA
1) Stop engine. "1 & Harness connectors "
2) Disconnect £F| {IAGV-AAC valve) sub- 3D,
harness connector (F23). ® Harness connector =
3) Check volta [ EM
ge between terminal ()
and ground with CONSULT or tester. » 10A fuse
Y Ryl Voitage: Batlery voltage # Harness continuity
alblc[dy s OK between EFI (IACV-AAG LG
\elfiglh/ valve) sub-harness con-
nector and fuse
If NG, repair harness or
O, connectors.
B v FE
_f\ CHECK QUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1 1) Disconnect ECM harness connector. "1 nectors.
) 2) Check harness continuity between €L
MEF714 ECM terminal and terminal ({@).
lE T FSCONNE” Continuity should exist. MT
Me 4O |
TS
f"“ Check the followi NG | pepair h -
lr ECH —H I:UNNEOTUR]] e eck the following. ,| Repair harness or con AT
Celfialh/ & Harness continuity between harness nectors.
N connector (1) (terminal (8)) and
|IACV-AAC valve
e Harness continuity between harness B
connector (F5%) {termina! () and
. IACV-AAC valve
e o/ lOK EA
SEF514P
CHECK COMPONENT NG | Replace IACV-AAC valve.
(IACV-AAC valve). > R

Refer to "COMPONENT INSPECTION".
(See page EC-114))

OK BR
 J
Disconnect and reconnect harness con- .
nectors in the circuit, and retest. ST
+ Trouble is not fixed.
BlF

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

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC 25

SEF3521

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

COMPONENT INSPECTION

IACV-AAC valve

Disconnect IACV-AAC valve harness connector.
e Check IACV-AAC valve resistance.
Resistance:
Approximately 10Q
e Check plunger for seizing or sticking.
o Check for broken spring.

EC-114
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TROUBLE DIAGNGOSIS FOR DTC 31

Engine Control Module (ECM)-ECCS Control
Module (DTC: P0605)
The ECM consists of a microcomputer, inspection lamp, a diag-
nostic test mode selector, and connectors for signa!t input and
output and for power supply. The unit controls the engine. Gl
WA
SEC220B B
Diagnostic Trou- L Check items
ble Code No. Malfunction is detected when .... (Possible cause) LG
3 . o o s ECM
POGOS e ECM calculation function is malfunctioning. (ECGS control module)
DIAGNOSTIC TROUBLE CODE DETECTING CONDITION
1) Turn ignition switch “ON". FE
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait for at least 2 seconds.
OR GL
@ 1) Turn ignition switch *'ON"".
2) Select “Mode 3" with GST. W7
3) Wait for at least 2 seconds.
CR
1) Turn ignition switch “ON". AT
2) Perform *'‘Diagnostic Test Mode I (Self-diagnostic
results)’” with ECM.
3) Wait for at least 2 seconds. [l
INSPECTION START
FA,

l F
1) Turn ignition switch “ON"".
2) Select "SELF DIAG RESULTS" BA

mode with CONSULT.
3) Touch "ERASE".

OR D
@ 1) Turn ignition switch “ON"". BR
2) Select MODE 4 with GST.
3} Touch “ERASE".

OR ST
1) Turn ignition switch “ON'".
2) Erase the diagnostic test
made |l (Self-diagnostic
results} memory. BF

!

PERFORM SELF-DIAGNOSIS. [HA
Select "SELF DIAG RESULTS”
mode with CONSULT.

OR
Select MODE 3 with GST. EL

CR
PERFORM DIAGNOSTIC TEST IBX
MODE || (SELF-DIAGNOSTIC
RESULTS).

v
®

® @@
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TROUBLE DIAGNOSIS FOR DTC 31

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

!

Is the DTC 31 (PO605) displayed again?

lNo

INSPECTION END

Yes
Replace ECM.

Y
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400)

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

A

‘Mass alr flow sensor

Engine coolant temperature sensor

EGR &
Amount of intake air ECM canister
» (ECCS o
Engine coolant termperature control j °°"tr°|_
g p o] module) soienoid
valve

Start signal

Ignition switch

Y

This system cuts and controls vacuum applied to
EGR valve and canister to suit engine operating
conditions. This cut-and-control operation is
accomplished through the ECM and the EGR &
canister control solenoid valve. When the ECM
detects any of the following conditions, current
flows through the solenoid valve. This causes the
port vacuum to be discharged into the atmo-
sphere. The EGR valve and canister remain
closed.

1)
2)
3)
4)
5)

Low engine coclant temperature
Engine starting

High-speed engine operation
Engine idling

Excessively high engine coolant temperature

Mass air flow sensor malfunction

EGR and vacuum

Activated

EGR & canister control solenoid valve
™

Ignition switch

ECM

'_l;_E_. ECM

GR temperature sensor

EGRC-BPT
carbon I 3 A0
canister vewe Ir Throttle
i body SEF451P
COMPONENTS DESCRIPTION
(-]
E § Exhaust gas recirculation (EGR) valve
3 2 The EGR valve controls the amount of exhaust gas routed to the

;

SEF7B3K

carbon

To intake
air flow

To EGR valve and

canister

AEC333

intake manifold. Vacuum is applied to the EGR vaive in
response to throttle valve apening. The vacuum controls the
movement of a taper valve connected to the vacuum diaphragm
in the EGR valve.

EGR and canister control solenoid valve

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

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

EC-117

MA
EM
LG
FE
GL
T
AT
PB
FA
A&
BR
ST
BF
HA

EL
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400) (Cont’d)

ON-BOARD DIAGNOSIS LOGIC
EGR temperature If the absence of EGR flow is detected by EGR temperature
sensor sensor under the condition that calls for EGR, a low-flow mal-
function is diagnosed.

Eaﬁ}F;erature if EGR temperature sensor detects EGR flow under the condi-
tion that does not call for EGR, a high-flow malfunction is diag-
nosed.

ECM
SEFO73P

E;:g(]:n:ds;ul:“:‘ou- Malfunction is detected when ... (c;hoescsl‘;b'::rgZuse)

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

32 » EGRC sclencid valve
PO400 e Tube leaking for EGR valve

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

¢ EGRC solenocid valve
® EGR valve leaking or stuck open

OVERALL FUNCTION CHECK

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

Before starting with the following procedure, check the engine coolant temperature of the freeze frame

data with CONSULT or Generic Scan Tool.
If the engine coolant temperature is higher than or equal to 55°C (131°F), perform only “For the above

malfunction a”’.

If the engine coolant temperature is lower than 55°C (131°F), perform both “For the above malfunction
a" and "For the above malfunction b,

EC-118
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TROUBLE DIAGNOSIS FOR DTC 32
EGR Function (DTC: P0400) (Cont'd)

/mfﬁ‘r;;mfﬁi,y e ‘ For the above malfunction a
! "-iv";_,f 1) Start engine and warm it up sufficiently.

2) Check the EGR valve lifting when racing from 2,000 rpm up

\ / 0= < to 3,500 rpm under no load.
a-

EGR valve shouid lift up and down without sticking. @l

o R \ 3) Disconnect EFlI (EGR temperature senscr) sub-harness
2=\ $ £ “ connector.
'3 K A 4) Check voltage between EGR temperature sensor sub-har- MA
¢ ness connector terminal @ and ground at idle speed.
EF| sub-harness o Less than 4.5V should exist.
connsctor [ /P serssip|  5)  Turn ignition switch “OFF". EM
: Check harness continuity between EGR temperature sen-
= cowmEeT sor sub-harness connector terminal ® and ECM terminal e
A€ I ®. |
Continuity should exist.
6) Perform “COMPONENT CHECK”, “EGR temperature EC
. sensor’. (See page EC-124))
VORI
I HEEY EE
{.B i
_ CL
SEF575P)
M
GCONNEGT m CONKECT
H.S.
€ H4e
£ [_Ecm_|o[connecTo])
| @ | "
- FA
SEF576P
Overall function check BA

Check the EGR valve

\\‘HH’H]; oh J
N \ ‘Y, lifting when racing
i\\\\ \// 5 7/(9 from 2,000 rpm up to BR
S /a 3,500 rpm.
— I /
E | 57
BF
SEFO75PA
HA
EL
()4

EC-119 251



TROUBLE DIAGNOSIS FOR DTC 32

EGRC SOV ON

CMPS-RPM (REF)} Orpm

Macnvetestl [

=o=z=z== MONITOR ===z====

B[ ovoFF || OFF

SEFOTEP|

#E 03

| EcM_ [o]CONNEGTOR|

51 43

SES

SEFOYTP

EGR Function (DTC: P0400) (Cont’'d)

For the above malfunction b

1)
2)

3)

Start engine.

Turn EGR & canister control solenoid valve "ON" in
“ACTIVE TEST"' mode with CONSULT.

Check for the EGR valve lifting when racing from
2,000 rpm up to 3,500 rpm under no load.

EGR valve should be closed and should not lift up.

OR

)

h

2)
3)

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

Start engine.

Check for the EGR valve lifting when racing from
2,000 rpm up to 3,500 rpm under no load.

EGR valve should be closed and should not lift up.

OR

NO

1)

2)
3)

Confirm the voltage between ECM terminal 6§07 and
43 is higher than 2.08V.

Perform the following steps before the voltage
becomes lower than 2.08V.

Start engine.

Check for the EGR valve lifting when racing from
2,000 rpm up to 3,500 rpm under no load.

EGR valve should be closed and should not litt up.

Overall function check

Check the EGR valve
litting when racing
fram 2,000 rpm up to

! / 3,500 rpm.

SEFQ75PA

EC-120
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400) (Cont’d)

EC-EGRC1-01
IGNITION SWITCH

QN or START @I}

Refer to "EL-POWER" smmmas : Detectable line for DTC

% e : Non-detectable ling for DTC [aA
- @ : AT models

BR J
3 EM

| LG

EGR
TEMPERATURE

o & FE
| L L ot
L Y L
? CANISTER MIT
L3
)
B/W

CONTROL
SOLENCID

Y
VALVE li' _________
= el T@ AT

PD

uln FA
L/R BW B B Rﬂ
[fioal [E3l izl =]
EGR EGRTS GND-A SGEI':‘DS
BR
ST
ECM {(ECCS CONTROL MODULE) AT CONTROL UNIT @
Aefer to last page (Foldout page). BF
1 .
ST ® e e de dire »
W GY

HHE
I HEE

@] =]|
W
o
i
e |

@M
g

I

I
[i})
[(3]
L
[)
B
™
=

el -
ool 7] HS. Y )

1o1]102{108] [104]105[106]

107]:08 109 [s10d111{n12

il
13f4li1s] [refrizie B

jury
[<*]

MEC038B
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TROUBLE DIAGNOSIS FOR DTC 32
EGR Function (DTC: P0400) (Cont’d)
DIAGNOSTIC PROCEDURE

[6\ @ Cfﬁ-H
M e INSPECTION START

v
ﬂ CHECK VACUUM SOURCE TO EGR OK, | cHECK COMPONENTS
VALVE. (EGR valve, and EGRC-
1} Start engine and warm it up suffi- BPT valve).
ciently. Refer to "COMPONENTS
2) Race engine speed at about 2,000 - INSPECTION".
SEF198P 3,500 rpm. (See page EC-124.)
3) Disconnect vacuum hose to EGR .
valve. NG
4) Make sure that vacuum exists. Y
Vacuum should exist. Replace malfunctioning
component(s).
NG
E y

CHECK VACUUM HOSE. :
1) Check vacuum hose tor clogging,

—= !
. cracks and proper connection.
- tmproper connection

- NG

SEF108L
v
NG

CHECK COMPONENT .| Replace EGR & canister
(EGR & canister control solenoid valve). control solenoid valve.
DOES THE SOLENCID 1) Turn ignition switch ""ON"".
2) Perform “EGRC SCOL/V
VALVE MAKE CIRCUIT” in “FUNCTION
TEST" mode with CONSULT.
OR
EVERY 3 SECONDS? 1) Turn ignition switch "“ON"".
2) Turn EGR & canister control
[ nexr J[ NO |[ YES | solenoid valve “ON” and
“OFF" in “"ACTIVE TEST"
MEF957D) mode with CONSULT and

BWEGRC SOV CIRCUIT I

AN OPERATING SOUND

check operating sound.

OR
ACTIVE TEST
. . D @ 1) Warm up engine sufficiently.

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

= = MONITOR == = = 3) Turn lgmtlon switch "“ON"'.

CMPS+RPM(REF) Orpm 4) Check operating sound of the

solenoid valve when depress-

ing and fulty releasing accel-
erator pedal.

Tox

EGRC SOL/V ON

MEF208F
@
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400) (Cont’d)

T
CHECK COMPONENT NG | Replace EGR & canister
(EGR & canister control soienoid valve). control solenoid valve. &l

Refer to "COMPONENTS INSPECTION'.
(See page EC-124)

OK WA
¥
CHECK COMPONENT NG | meplace activated carbon
{Activated carbon canister). "] canister. EM

Refer to "COMPONENTS INSPECTION".
(See page EC-124.)

LC

OK

r
CHECK VACUUM HOSE. NG | Repair it.
Check vacuum hose into activated car-
ben canister for clogging, cracks and

proper connection. FE

oK

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

CL

MT

Trouble is not fixed.

r

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

PE

¥
Check resistance of EGR temperature B/
sensor.

(See page EC-124.}

h 4
INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC 32

EGR valve

SEF452P

Activated
carbon canister

SEF171P

SEF830F|

f Apply pressure

SEFCa3P

EGR Function (DTC: PG400) (Cont’d)
COMPONENTS INSPECTION

EGR vaive

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

EGR valve spring shoulid lift.
If NG, replace EGR valve.

EGR & canister control solenoid valve
Check solenoid valve, following the table as shown below:

Air passage
cantinuity
between @ and

Air passage
continuity
between & and ©

Conditions

12V direct current sup-

ply between terminals Yes No
@ and @
No supply No Yes

If NG, replace EGR & canister contro! solenoid valve.
Activated carbon canister
Gently blow air from @ .
No leakage should exist.

EGR temperature sensor
Check resistance change and resistance value at 100°C (212°F).

¢ Resislance should decrease in response to temperature
increase.
Resistance: 100°C (212°F)
85.3+8.53 k(2
If NG, replace EGR temperature sensor.

EGRC-BPT valve

1} Plug one of two ports of EGRC-BPT valve.

2} Vacuum from the other port and check for leakage while
applying a pressure above 0.981 kPa (100 mmH,0, 3.94
inH,O) frem under EGRC-BPT valve.

3)  If a leakage is noted, replace the valve.
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TROUBLE DIAGNOSIS FOR DTC 33

Louver

Zirconia tube

Front Oxygen Sensor (Front 02S) (DTC: P0130)

The front 028 is placed into the exhaust manifold. It detects the
amount of oxygen in the exhaust gas compared to the outside

air. The sensor has a closed-end tube made of ceramic zirco- Gl
e nia. The zirconia generates voltage from approximately 1V in
\/ae richer conditions to OV in leaner conditions. The sensor signal -
Holder L Chmnector | is sent to the ECM. The ECM adjusts the injection pulse dura- WA
Isolation bushing tion to achieve the ideal air-fuel ratio. The ideal air-fuel ratio
Contact plate occurs near the radical change from 1V to 0V.
SEC336A EM
h
~ LG
=
=
&
g FE
O )
14 1
Rich -=—— Ideal ratic ——— Lean
Mixture ratio ©ﬂ-
SEF288D
Diagnostic Trouble Maltuncion is detected when Check Items MT
Code No. {Possible Cause}
33 # An excessively high valtage from the sensor is entered to | e Harness or connectors
PO130 ECM. {The sensor circuit is open or AT
e The voltage from the sensor is constantly approx. 0.3V, shorted.)
e The maximum and minimum voltages from the sensor are ] @ Front oxygen sensor
not reached to the specified voltages. e Fuel pressure PD
e It takes mare time for the sensor to respond between rich | e Injectors
and lean than the specified time. e Intake air leaks
FA
T MONITOR ¥t No FAL LJ OVERALL FUNCTION CHECK RA
Instead of performing DTC DETECTING CONDITION, the follow-
CMPS-RPM(REF)  2137rpm ing method can be used for checking the front oxygen sensor _
MASAIR/FLSE  1.96V function. (The NG of the OVERALL FUNCTION CHECK means 2R
COOLANTEMP/S  84°C the same as the DTC detection.)
FRO2SENSOR 037V = 1) Start engine and warm it up sufficiently. 87
FR 02 MNTR LEAN 2) Select “MANU TRIG" and “HI SPEED” in “DATA
INJ PULSE 2.6msec MONITOR’* mode with CONSULT, and select 'FRO2
by SENSOR’ and “FRO2 MNTR". BE
L RECORD | 3) Touch “RECORD” on CONSULT screen with engine
SEFD84P speed held at 2,000 rpm constant under no load.
4) Make sure of the following: HA
e “FRO2MNTR” in “DATA MONITOR’™ mode indicates
“RICH" and “LEAN" periodically more than 5 times
for 10 seconds. EL
e The maximum voltage of “FR 02 SENSOR" is over
0.6V at feast one time.
e The minimum voltage of “FR 02 SENSOR" is below DX
0.35V at least one time.
OR
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TROUBLE DIAGNQSIS FOR DTC 33

CONNECT o
€ M )
1 \\ 1 N
[ eon Poowector] %
4% 43 - \ -

N
& LD
(G oAy

Front Oxygen Sensor (Front 02S) (DTC: P0130)
(Cont’d)
@ 1) Start engine and warm it up sufficiently.
2) Set voltmeter probes between ECM terminal 46 (sen-
sor signal) and 43 (engine ground}.
3) Make sure of the following with engine speed held at
2,000 rpm constant under no load.
¢ Malfunction indicator tamp goes on and off periodi-
cally more than 5 times for 10 seconds in Diagnostic
Test Mode Il (FRONT OXYGEN SENSOR MONITOR).
# The maximum voltage is over 0.6V at least one time.
¢ The minimum voltage is below 0.35V at least one

SEF085P
time.
38
CMPS N
. +«BPM I
17:51 (POS
{rpm)) Maximum
" o, ~ ~ -~ S
09"13 2050 0.19 ST S Q. = » Maximum voltage
0911 2050  0.18 > [ S R should be over 0.6V
09°09 2050  0.18 95 4 "0 N L ' at least one time.
09"07 2037 c.18 :
o i . R N ] - ]
gg.gg ggg; g;g » R - T A : « Minimum voltage
0901 2012 0.43 y A B A should be below 0.35V
: ch Y ~ ~ vMinimu\r:! - at least one time.
[T
L GRAPH I Mo SEF0A6P
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TROUBLE DIAGNOSIS FOR DTC 33

Front Oxygen Sensor (Front 02S) (DTC: P0130)
(Cont’d)

EC-FRO2-01

ECM (ECCS CONTROL MODULE) s : Detectable line for DTC
T wwwsn © Non-detectable line for DTC

MA

O2SF
] *

w

T

AT

PD

P e g

Y .

A

Jp=

|

FRONT
OXYGEN
SENSOR

RA

s
Bi—-—e
B

MEC0428
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TROUBLE DIAGNOSIS FOR DTC 33
Front Oxygen Sensor (Front 02S) (DTC: P0130)
(Cont’d)

/#Exhausteﬂmanﬁgld co\:rl;r
K N DIAGNOSTIC PROCEDURE
\.

} INSPECTION START
Oxygen sensor /

\harness conne&tor
!

/ CHECK INPUT SIGNAL CIRCUIT, NG| Repair harness or con-
1) Turn ignition switch “OFF". neclors.

O 2) Disconnect front oxygen sensor har-
ness connector and ECM harness
SEF454P connector.
3) Check harness continuity between
scon ECM terminal @ and terminai @.
o d e w ™~ Continulty should exisl.

HS. 15 4) Check harness continuity between
ECM terminal (or terminal @)

” ECH HGDN"EGTOR” and ground.
46 [ m @ Continulty should not exist.

@ﬂ oK

r

Loosen and retighten engine ground

—

L SCrews.
SEF455P,
B :
. Yes o
Clear the self-learning data p| Go to “TROUBLE DIAG-
1} Start engine and warm it up suﬂl- NOSIS FOR DTC 76",
ciently. (See page EC-157.)

2) Select "SELF-LEARNING
CONT” in "ACTIVE TEST”
mode with CONSULT.

3) Clear the seif-learning cantrol
coefficient by touching

"GLEAR".
\ 4) Wait for at least 10 minutes at
idle speed.
SEF570P Is the DTC PO170 detected?
Is it difficult io start engine?
E] OR
B actvetest B L @ 2) Turn ignition switch “OFF”
SELF-LEARN 100% z:g;valt for at least 3 sec
CONTROL 3) Disconnect mass air flow sen-
—==z==== MONITOR ======== sor harness connector, and
CMPS*APM{REF) 812rpm restart and run engine for at
COOLAN TEMP/S 93°C least 3 seconds at idle speed.
FR O2 SENSOR 0.V 4) Stop engine and reconnect
FR O2 MNTR 102% mass air flow sensor harness
connector.
CLEAR 5) Make sure diagnostic trouble

code No. 12 is displayed in
Diagnostic Test Mode |l

6) Erase the diagnostic test
mode |l (Sell-diagnostic
results) memory. Make sure
diagnostic trouble code No. 55
is displayed in Diagnostic
Test Mode Il

7) Wait for at least 10 minuies at
idle speed.
Is the DTC 76 detected?
Is it difficult to start engine?

iNo
®

EC-128 260
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TROUBLE DIAGNOSIS FOR DTC 33

Front Oxygen Sensor (Front 02S) (DTC: P0130)
(Cont’d)

®

Disconnect and reconnect harness con-
) o @l
nectors in the circuit, and retest.

il Trouble is not fixed.

Check ECM pin terminals for damage

or the connection of ECM harness con-
nector. Reconnect ECM harness con- EM
nector and retest.

+ Trouble is not fixed. LG

Replace front oxygen sensor.

h 4
INSPECTION END

6L

WIT

AT

PD
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TROUBLE DIAGNOSIS FOR DTC 34

iz

Terminal

Joa

PIEZO-ELEMENT

SEF598K

Knock Sensor (KS) (DTC: P0325)

The knock sensor is attached to the cylinder block. it senses
engine knocking using a piezoelectric element. A knocking
vibration from the cylinder block is sensed as vibrational pres-
sure. This pressure is converted into a voltage signal and sent
to the ECM.

* In case of knock sensor, the freeze frame daia will not be stored in ECM.
The knock sensor does not have the two {rip detection logic, and will not light up the MIL.

Diagnostic Check items
Trouble Code Malfunction is detected when .... Etc !
{Possible cause)
No.
H
34 ¢ An excessively low or high voltage from the knock ¢ (Tirniss okr conneclcfrs iti n or shorted.)
PO325 sensor is entered to ECM. & Knock sensor circuit 5 ope '

o Knock sensor

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

1)

Turn ignition switch “ON” and select “DATA
MONITOR" mode with CONSULT.

2) Start engine and run it for at least 5 seconds at idle
speed.
OR
== 1} Start engine and run it for at least 5 seconds at idle
= speed.
2} Select "MODE 37 with GST.
OR
1) Start engine and run it for at least 5 seconds at idle
speed.
2) Turn ignition switch “QFF", wait for at least 3 sec-
onds and then “ON”.
3) Perform “Diagnostic Test Maode i (Self-diagnostic

results)” with ECM.

EC-130

262



TROUBLE DIAGNOSIS FOR DTC 34

Knock Sensor (KS) (DTC: P0325) (Cont’d)

EC-KS-01
@l
ECM (ECCS CONTROL MODULE) M : Dotectable line for DTC
= . Non-detectable fine for DTC
MA
KNK .
3 -
W
f ® LG
1}
N N
N
'R
e 7B
H oL
WIT
fo—
|
1k AT
N W
1 |
N K
AR PO
g K
(d W)
B "
=] ®
Q9K r
oo
_'!_- = _L BR
B '
ST
BF
> o 1zh "
ElL
' 105

102]103] [104]105]106 1]2]3] [4]

g [rojmifnd Lslelz]slo]

rECGELEEL
(EJCEE

MEC046B
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TROUBLE DIAGNOSIS FOR DTC 34

Knock Sensor (KS) (DTC: P0325) (Cont’d)

Engine ground DIAGNOSTIC PROCEDURE
INSPECTION START
L J
Loosen and retighten engine ground
— Exhaust\ screws.
__/ ~manifold cover
a7/
/ T/ ( \ L 4
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
SEFS70P[ [ 1) Turn ignition switch “OFF"", ® Harness connectors,
- ] 2) Disconnect ECM harness connector =5,
A IT\@ and knock sensor sub-harness con- ® Harness continuity
/ B ———
Knock sensor — —————— nector. between ECM and
sub-harness connector —__| [ 3) Check harness continuity between knock sensor
P terminal (8 and ECM terminal §9 . If NG, repair harness or
Continulty should exist. connectors.
OK
3 . v
A ol
Hadrator& Check the following. NG‘ Repair harness or con-
- shroud ® Harness continuity between knock "| nectors.
sensor and knock sensor sub-harness
\ connector
¥ SEF462P
OK
DISCONNECT DISCONNEET Jr NG
% E@ CHECK COMPONENT . | Replace knock sensor.
T,S, G@ {Knock sensor). o
Refer to ""COMPONENT INSPECTION™.
ECH
[ = CONNECTOR l G‘EL) {See page EC-132))
lox
Disconnect and reconnect harness con-
(ﬁﬁ) nectors in the circuit, and retest.
l Trouble is not fixed.
SEF515P -
Check ECM pin terminals for damage or

the connection of ECM harness connec-
tor. Reconnect ECM harness connector
and retest.

INSPECTION END

COMPONENT INSPECTION

2. Check continuity between terminal @ and ground.
CAUTION:

DISCOMNECT
ES TS Ea Knock sensor
Continuity should exist.
e It is necessary to use an chmmeter which can measure
= = Discard any knock sensor which has been dropped or under-
SEF97OK gone shocks; use a new one.

1. Disconnect knock sensor harness connector.
quE \
more than 10 MQ.
EC-132




TROUBLE DIAGNOSIS FOR DTC 35

Sensor element

EGR Temperature Sensor (DTC: P1401)

The EGR temperature sensor detects temperature changes in
the EGR passage way. When the EGR valve opens, hot exhaust
gases flow, and the temperature in the passage way changes.

Tightening nut The EGR temperature sensor is a thermistor that modifies a Gl
Gasket voltage signal sent from the ECM. This modified signal then
Connector returns to the ECM as an input signal. As the temperature pa
increases, EGR temperature sensor resistance decreases. '
SEF599K EM
LG
Dll?l?ancoi:::z 'I';:':.u- Malfunction is detected when ... (PS:SE;ET;:;EZG)
a) An excessively low voltage from the EGR o Harness or connectors EC
temperature sensor is entered to ECM even {The FGR temperature sensor circuit is shorted.) .
35 when engine coolant temperature is low. e EGR temperature sensor EE
1401 e e SO IO OOV
b} An excessively high voltage from the EGR ¢ Harness or connectors
temperature sensor is entered to ECM even (The EGR temperature sensor circuit is open.} CL
when engine coolant temperature is high. ¢ EGR temperature sensor
DIAGNOSTIC TROUBLE CODE DETECTING CONDITION MT
%t MONITOR % NO FAL L[]
CMPS*RPM (REF)  Orpm For the above malfunction a)
COOLAN TEMP/S  28°C 1) Turn ignition switch “ON" and select “DATA AT
= MONITOR’ mode with CONSULT.

2) Confirm that the engine coolant temperature is lower
than 50°C (122°F). (If necessary, wait until the engine PO
coolant temperature is the same as atmosphere tem-
perature.) A

RECORD | 3) Start engine and run it for at least 8 seconds at idle
SEF940N speed. [Under the engine coolant temperature is
lower than 50°C (122°F)]. BA
OR
FUEL 8v8 #2 UNOSED @ 1 Turnignition switch "ON" and select “MODE 1" with
CALC LOAD 0%,
COOLANT TEMP 28°C GST, BR
SHORT L oo 2) Confirm that the engine coolant temperature is lower
ENGINE SPD ORPM than 50°C {122°F). (if necessary, wait until the engine
VEHICLE SPD Okm/h :
IGN ADVANCE 5.0° coolant temperature is the same as atmosphere tem- §T
INTAKE AIR 25°C
MAF 0 Ogmlsg}‘: peratu re.? ' .
THROTILE FQS 0% 3) Start engine and run it for at least 8 seconds at idle -
8%%813..15&1 0-380q,V speed. [Under the engine coolant temperature Is
025 B1,82 0.000V lower than 50°C (122°F)].
SEFBS0N 4) Select “MODE 3" with GST. HA
OR
— 2 GORAECT 1) Turn ignition switch “ON"’ and confirm that voltage
[__Ecn ﬂcoNNEcwRH e between ECM terminal §) and ground more than EL
51 ' 2.35V. (If necessary, wait until the engine coolant
‘ = temperature is the same as atmosphere tempera-
ture.) DX
@ D O 2) Start engine and run it for at least 8 seconds at idle
speed. (Under the voltage between ECM terminal 6D
and ground more than 2.35V)
o 3) Turn ignition switch “OFF”, wait for at least 3 sec-
SEFO5IN onds and then “ON".
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TROUBLE DIAGNOSIS FOR DTC 35

EGR Temperature Sensor (DTC: P1401) (Cont'd)

4)

Perform *'Diagnostic Test Mode Il (Sel-diagnostic
results)” with ECM.

For the above malfunction b)

® 2

3)
4)

Start engine and warm it up sufficiently,

Turn ignition switch “OFF", wait for at least 3 sec-

onds and then start engine again.

Select “DATA MONITOR" mode with CONSULT.

Run the engine for at teast 5 seconds at idle speed.
OR

@

3)
4)

Start engine and warm it up sufficiently.
Turn ignition switch "OFF", wait for at least 3 sec-
onds and then start engine again.
Run the engine for at least 5 seconds at idle speed.
Select "MODE 3" with GST.

OR

s

3)
4)

5)

Start engine and warm it up sufficiently.

Turn ignition switch “OFF"”, wait for at least 3 sec-
onds and then start engine again.

Run the engine for at least 5 seconds at idle speed.
Turn ignition switch “OFF’', wait for at least 3 sec-
onds and then “ON".

Perform '‘Diagnostic Test Mode Il (Self-diagnhostic
resuits)’”’ with ECM.

EC-134
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TROUBLE DIAGNOSIS FOR DTC 35
EGR Temperature Sensor (DTC: P1401) (Cont'd)

EC-EGR/TS-01

TEMPERATURE ¢
WS SENSOR M : Detectable fine for DTC
= wmmemes ; Non-detectable line for DTC MA
@ (AT models
LC
'}
Y & L
BB -
B/W B
CL
4
T
O mm o & W31 B
AT
PO
BW B B FA
[l Eal i
EGRTS GND-A SENS
GND RA
BR
ECM (ECCS CONTROL MODULE) AT CONTROLUNIT (M21)
§7
BF
= T
Il|11 \7) @ HA
w
I m
R e O e e e [ & &
10X

MEC040B
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TROUBLE DIAGNOSIS FOR DTC 35

EGR Temperature Sensor {DTC: P1401) (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

EC-136

CHECK POWER SUPPLY. NG | Repair harness or con-
1) Disconnect EF! (EGR temperature | nectors.
sensor) sub-harness connector.
2) Turn ignition switch ""ON"".
3} Check voltage between terminal (@)
and ground with CONSULT or tester.
Voltage: Approximately 5V
B oK
L 4
CHECK GROUND CIRCUIT. NG | Check the following.
PR 1) Turn ignition switch "OFF"'. | ® Harness continuity
ﬂBh 2) Check harness continuity between between ECM and EGR
\eflglh/ terminal (@ and engine ground. temperature sensor
Continuity shouid exist. sub-harness connector
OK e Harness continuity
P S between A/T control unit
and EGR temperature
“ sensor
= If NG, repair harness or
MEF699A connector.
Y
E — DISCONNECT Check the folfowing. NG‘ Repair harness or con-
d[!ﬂﬂ (n@ e Harness continuity between EGR tem- "| nectors.
\e[f] perature sensor and EGR temperature
‘sensor sub-harness connector
QK
'
CHECK COMPONENT NG | Replace EGR temperature
{EGR temperature sensor). 7| sensor.
Refer to "COMPONENT INSPECTION".
(See page EC-136.)
MEFT00A lOK
Disconnect and reconnect harness con-
nectors in the circuit, and retest.
l Trouble is not fixed.
Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connactor
and retest.
Y
INSPECTION END
% COMPONENT INSPECTION
EGR temperature sensor.
Check resistance change and resistance value at 100°C (212°F).
¢ Resistance should decrease in response {o temperature
increase,
Resistance: 100°C {212°F)
85.3+£8B.53 k2
If NG, replace EGR temperature sensor.
SEFR30F
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TROUBLE DIAGNOSIS FOR DTC 36

EGRC-BPT Valve Function (DTC: P0402)

ECM

Ignition
switch
Throtile ----

body o——— ] Air duct

EGR & canister
control solenoid valve

g ———
= Air EGR valve
bleed - EGR
Diaphragm 0 o Lzrrr:spgrralure
Exhaust pressure 4 EGRC-BPT ntak
valve — N I - mane

-—=-manifold

SEF453P

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throttle body
vacuum applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to
positioning of the EGR valve or to engine operation.

ON-BOARD DIAGNOSIS LOGIC

If the excess EGR flow exists due to the' EGRC-BPT valve malfunction, the engine roughness will be
increased. If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGR
& canister control solenocid valve. If the engine roughness is reduced at that time, the EGRC-BPT valve
malfunction is indicated. '

Dtagnostic Trouble Check ltems
Malfunction is detected when ...
Code No. affunchion 1s detected when (Possible Cause)
38 s The EGRC-BPT valve does not operate prop- |e EGRC-BPT valve
P0402 erly. o Misconnected rubber {ube
® Obstructed rubber tube

OVERALL FUNCTION CHECK

Instead of performing DTC DETECTING CONDITION, the following method can be used for checking the
EGRC-BPT valve function. (The “NG" of the OVERALL FUNCTION CHECK means the same as the DTC
detection.)
1) Disconnect the rubber tube to intake manifold, which comes from fuel pressure regulator.
2) Disconnect the rubber tube to EGRC-BPT valve, which comes from EGR & canister control solenoid
valve,
Connect the intake manifold and the EGRC-BPT valve with rubber tube. (The intake manifold vac-
uum will be directly applied to the EGRC-BPT valve.)
3) Start engine.
4) Check for the EGR valve lifting when racing at lower than 1,500 rpm under no load.
EGR valve should be closed and should not lift up.
5) Check the EGR valve lifting when racing from 2,000 rpm up to 3,500 rpm under no load.
EGR valve should liff up and down without sticking.

6} Check rubber tube bhetween EGR & canister control solencid vaive and throttle body for
misconnection, cracks or obstruction.

EC-137

FlE
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)
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TROUBLE DIAGNOSIS FOR DTC 36

EGRC-BPT Valve Function (DTC: P0402) (Cont’d)

EGRC-BPT valve

L=

Check the EGR valve
lifting

SEF456P

COMPOCNENT INSPECTION

EGRC-BPT valve

1) Plug one of two ports of EGRG-BPT vaive.
2) Vacuum from the other port and check leakage without

applying any pressure from under EGR-BPT valve.
Leakage should exist.

X No pressure

SEF172P

EC-138
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TROUBLE DIAGNOSIS FOR DTC 37

Closed Loop Control {DTC: P0130)

Diagnostic Check It
Trouble Malfunction is detected when ... ?c em
(Possible Cause)
Code No. @l
37 @« The closed loop control function does not operate The front ircuit i hort
PO130 even when vehicle is driving in the specified condi- ¢ The front oxygen sensor circuit is open or SRort
. @ Front oxygen sensor.
tion. [A
ERM
- OVERALL FUNCTION CHECK
¥r MONITOR Yr NO FAIL D LT
CMPSRPM (EF) 2000 For the above malfunction
FROR MNTF(i ) HlCHrpm Instead of performing the DTC Detecting Condition, the follow-
ing method can be used for checking the function of the closed
loop control. The “NG" of this check means the same as the
DTC detection.
1) Start engine and warm it up sufficiently. FE
2) Select “FR 02 MNTR” in "DATA MONITOR” mode
RECORD with CONSULT. cL

SEFS56P

3) Maintaining engine at 2,000 rpm under no-load,

check to make sure that the monitor fluctuates
between “LEAN’" and “RICH’" more than 5 times dur- [T

ing 10 seconds.
CR

1) Start engine and warm it up sufficiently.

AT

2) Make sure that malfunction indicator lamp goes cn
and off periodically more than 5 times for 10 seconds
while keeping at 2,000 rpm in Diagnostic Test Mode PQO

DIAGNOSTIC PROCEDURE

Refer to TROUBLE DIAGNOSIS FOR DTC 33. (See page EC-125.)

EC-139
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TROUBLE DIAGNOSIS FOR DTC 41

— RS

Intake Air Temperature Sensor (DTC: P0110)

The intake air temperature sensor is built into the air cleaner,
detects intake air temperature and transmits a signal to the

ECM.

The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decrease in response to the temperature rise.
This sensor is not directly used to contro! the engine system. It
is used only for the on-board diagnosis.

Diagnostic Check tam
Trouble Code Malfunction is detected when ... ,e
(Possible Cause)
No.
a) An excessively low or high voltage from the sen-
sor is entered to ECM.
a1 e Harness or connectors
......................................................................................... T nsor cireuit is open or shorted.
PO110 b) Rationally incorrect voltage from the sensor is I(nraekesea'f?eni e:attureozensor )
. . » i .
entered to ECM, compared with the voltage signal P
from engine coolant temperature sensor.

Yr MONITOR  ¥r NO FAIL
COOLAN TEMP/S 30°C

RECORD ]

SEF002P

FUEL SYS #1 OPEN

FUEL 5YS #2 UNUSED

CALC LOAD _ 0%

COOLANT TEMP 28°C

SHORT FT #1 0%

LONG FT #1 0%

ENGINE SPD ORPM

VEHICLE SPD okm/h

IGN ADVANCE 5.

INTAKE AIR 25°C

MAF 0.0gm/fsec

THROTTLE POS 0°

025 LOCATION

02S B1,51 0.380V

02FT B1,51 0%

025 B1,82 ©0.000V
SEF950N

= CONNECT
[eom__fo] connecron | Ej] %
51

o
2

D O

e

SEFC06P

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION
For the above malfunction a}, b)

B "

2)
3)

Wait until engine cooclant temperature is less than

90°C (194°F).

(1) Turn ignition switch “ON".

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

{3) Check the engine coolant temperature.

(4) If the engine coolant temperature is not less than
90°C (194°F), turn ignition switch "OFF"" and cool
down engine.

Turn ignition switch “ON"".

Select “DATA MONITOR"” mode with CONSULT.

Wait for at ieast 5 seconds.

OR

2)

3)

Wait until engine coolant temperature is iess than

90°C (194°F).

(1) Turn ignition switch “ON".

(2) Select MODE 1 with GST.

(3) Check the engine coolant temperature.

(4) 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 for at least 5

seconds.

Select MODE 3 with GST.

OR

@

Wait unti! engine coolant temperature is less than

90°C (194°F).

(1) Turn ignition switch “ON"".

(2) Check voltage between ECM terminal 51 and
ground.
Voltage: More than 1.2 (V)

(3) If the voltage is not more than 1.2 (V), turn igni-
tion switch “OFF’’ and cool down engine.

EC-140
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TROUBLE DIAGNOSIS FOR DTC 41

intake Air Temperature Sensor (DTC: P0110)
(Cont’d) |
2) Turn ignition switch “ON"" wait for at least 5 seconds.
3} Turn ignition switch "OFF"”, wait for at least 3 sec-
onds and then turn "ON",

4) Perform diagnostic test mode [l (Self-diagnostic (]
results) with ECM.

WA
EM
LG
FE
CL
MT
AT
PD
FA
RA
BR
ST
Bl
HA
ElL

([m3:
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TROUBLE DIAGNOSIS FOR DTC 41

intake Air Temperature Sensor (DTC: P0110)

(Cont’d)
EC-IATS-01
TEMPERATURE
CAAAN SENSOR : Detectabie line for DTC
\-@ : : No:delectabla line for DTC
(A (AT models
o 3
LW B
‘ ,
O w5 {T_i'h B
‘
LA B 8
lFe] 3l =]
TA GND-A NS

ECM (ECCS CONTROL MODULE) AT CONTROL UNIT (M27)

MEC047B
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TROUBLE DIAGNOSIS FOR DTC 41

s 11/

b temperature sensor
harness connector

SEF222P

Intake Air Temperature Sensor (DTC: P0110)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

DISCOMNECT

o 24€ G

D S
(7
SEF223P
- & “
SEF224P

y
| cHECK POWER SUPPLY. NG | Check the following.
1) Turn ignition switch "OFF". | ® Harness continuity
2) Disconnect intake air temperature between ECM and
senser harness connector. intake air temperature
3) Turn ignition switch “ON". sensor
4) Check vollage between terminal ® [t NG, repair harness or
and ground. connectors.
Voltage:
Approximately 5V
OK
El Y
CHECK GROUND CIRCUIT. NG | Check the following.
1) Turn ignition switch "OFF". | @ Harness continuity
2) Check harness continuity between between ECM and
terminal @ and engine ground. intake air temperature
Continuity should exist. sensor
OK e Harness continuity
between A/T control
unit and intake air tem-
perature sensor
It NG, repair harness or
connectors
A
NG

CHECK COMPONENT

(Intake air temperature sensor).

Refer to "COMPONENT INSPECTION”.
(See page EC-144))

CK

r

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

X

Trouble is not fixed.

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

Reconnect ECM harness connector and
retest.

r

INSPECTION END

EC-143

Replace intake air tem-
perature sensor.

MA

EM

LC

FE

€L

M

AT

FA

RA

BR

ST

BF

HA

EL
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TROUBLE DIAGNOSIS FOR DTC 41

SEF0O7P

Resistance kO

| ‘;

20 0 20 40 60 80 100
(-4) (32) (68)(104)(t40}{176)(212)

Temperature °C (°F)
SEFQ12P

Intake Air Temperature Sensor (DTC: P0110)
(Cont’d)
COMPONENT INSPECTION

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

Intake air temperature .
‘G ('F) Resistance k&)
20 (68) 21-29
50 (122) 0.68-1.0

EC-144
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TROUBLE DIAGNOSIS FOR DTC 43

For M/T model

Throttle

Throttle Position Sensor (DTC: P0120)

The throttle position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which trans-
forms the throttle position into output voltage, and emits the

position voltage signal to the ECM. In addition, the sensor detects the Gl
sensor opening and closing speed of the throttle valve and feeds the
voltage signal to the ECM.
ldle position of the throttle valve is determined -by the ECM A
receiving the signal from the throttle position sensor. This one
controls engine operation such as fuei cut. On the other hand, EM
SEFOBSKAl  “Wide open & Closed throttie position switch’”’, which is built ©
into the throttle position sensor unit, is not used for engine
control. LG
For A/T model
S
. Supply valtage: cE
Closed throttle © 5 V (Applied between terminal No. 4 and 8) C
o } position switch 560
Not used {—c 2\ Wide open : Output voltage between
D ? 5 throttle 2 terminal No. 4 and 5 P 2L
i et 1, Position switch 5 %
0 % . ] Thrattle £40 -
1 position 2z
-2 & | sensor S MT
! £
i o HE—T="—1 /" &20 /
M - - O ik
- = =] & AT
=\
20 PR
£ 0 a5 80 135 =
o Throttle valve opening angle (deq)
FA
SEF919MA
RA
Di ti
iagnostic o Check item
Trouble Malfunction is detected when ... (Possible Cause) BR
Code No.
43 & An excessively low or high voltage from the sensor
P0120 is entered to ECM. e Harness or connectors ST
e Rationally incorrect voltage is entered to ECM (The sensor circuit is open or shorted.)
compared with the voltage signals from mass air & Throttle position sensor
flow sensor and camshaft position sensor. BiF
HA
EL
X
EC-145 277



TROUBLE DIAGNOSIS FOR DTC 43

% MONITOR ¢ NO FalL [
THATL POS SEN 0.48V
ABSOL THP/S 0.0%

Throttle Position Sensor (DTC: P0120) (Cont’d)

OVERALL FUNCTION CHECK

Instead of performing the DTC Detecting Condition, the follow-
ing method can be used for checking the function of the throt-
tle position sensor. (The “NG” of this check means the same
as the DTC detection.)

1) Turn ignition switch “ON".
2) Select "MANU TRIG" and "HlI SPEED" in “DATA
MONITOR”” mode with CONSULT.
3) Select “THRTL POS SEN"" and "ABSOL TH/PO SEN”
r RECORD | in “DATA MONITOR"” mode with CONSULT.
b SEF024P 4) Press RECORD on CONSULT SCREEN at the same
time accelerator pedal is depressed.
NG data OK data 5) Print out the recorded data and make sure the fol-
THRTL POS SEN  00°00 THRTL POS SEN 0000 Iowings:
15:38 x0.1Y  +D3'54 15:38 X0 1V 40354
RN B L) BN B 2 (1) The voltage when accelerator pedal fully
| L__ released is approximately 0.3 - 0.7V.
- .
" N . (2) The voltage rise is linear in response to acceler-
femmraeay T ator pedal depression.
l ] (3) The voltage when accelerator pedal fully
ABSCL THP/S 00"00  ABSOL THeP/S 00"00 . .
15:38 % 40964 1538 % +00'54 depressed is approximately 4V.
R O T 0. T I/ OR

THRTL ABSOL
QS TH/P

.

THRTL ABSOL
Q5 TH/PO

. . p
1638 SEN  SEN 15138 gEN
[\, (%) V) (%)
00°36 214  39.9 00"46 288 57.4
0037 220 41.3 00"47 300 605
00°3B 226 427 0048 312 633
00"39 232 444 00"49 324  66.1
00'41 226 427 00’50 3.34 6B.9
00742 220 413 00'51 346 71.4
00'43 258 504 0052 356  74.2
00"44 266 525 0053 368 77.0
00"45 276 54.9 00"54 380 79.8
SEFC21P|
m CONNECT
M€
| ECM  |O[CONNECTCR]
23 43 (ground)
\]
@ i KD A
SEF022P

® 2

Turn ignition switch “ON"".

Check the voltage between ECM terminal 23 and 43

{ground) and make sure the followings:

{1) The voltage when accelerator
released is approximately 0.3 - 0.7V.

(2) The voltage rise is linear in response to acceler-
ator pedal depression.

{(3) The voltage when accelerator
depressed is approximately 4V.

pedal fully

pedal fully

EC-146
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TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor (DTC: P0120) (Cont’'d)

EC-TPS-01
THROTTLE ¢ Gl
. Detsctabie line for DT
ggﬁgcl)%N = Non-detectable line for DTC
‘Tf @ : AT models MA
[ (2] L) E[MJ
LG/R W =]

LG

FE

CL

AT

PD

M
P .
O m— -
!w
X
@
5

LG/R W B l B EA
[l =1 [l | I =]
AVCC ™vO1 GND-A B B8 SENS
_l l - N
— — C) T,
Fia Fi5 BR
ECM (ECCS CONTROL MODULE) AT CONTROL UNIT (M21)
8T
BF
<= @ @ ‘
[T T ha HA
w w
ARBIEEEEEDE @ bapabspaerlals iny M2t =
BREBICEELED EHEET HS.

101]1024103}
1071108][109)

113]114] 115}

MEC045B
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TROUBLE DIAGNOSIS FOR DTC 43

Throttle position -

sensor harness ———_
connector =
\ / SEF225P

e g VISCONNECT
€

& O

\

@@ Exb

E] Engine ground
&2

" sEFs72P

Exhausl\

N /*: manifold cover
@ —

[

SEF570P
,E — W DISCONNECT
A€
'
= [ =
TSEF“:';T(!P

CISCONKECT

. DISCONNEET A

50 25
A€ A€

[ ]

[_Ecn dcomector] — (@lblo

2[

B

(&)

Throttle Position Sensor (DTC: P0120) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

:
NG .
CHECK POWER SUPPLY. »| Repair harness or con-
1) Turn ignition switch “OFF”, nectors.
2) Disconnect throttle position sensor
harness connector.
3) Turn ignition switch “ON"'.
4) Check voltage between terminal &
and ground with CONSULT or tester.
Voliage: Approximately 5V
OK
E ¥ NG
CHECK GROUND CIRCUIT. »l Check the following.
1) Turn ignition switch “OFF". e Harness conneclors
2) Leosen and retighten engine ground ) )
screw. @ Harness continuity
3) Check harness continuity between between ECM and
terminal and engine ground. throttle position sensor
Continuity shouid exIst. ®» Harness continuity
between A/T control
CK unit and throttle posi-
tion sensor
If NG, repair harness or
connectors.
v NG
CHECK INPUT SIGNAL CIRCUIT. »] Repair harness or con-
1) Disconnect ECM harness connector, nectors.
2} Check harness continuity between
ECM terminal @ and terminal @&).
Conlinuity should exist.
lOK
ADJUST THROTTLE POSITION SEN-
SOR.
Perform BASIC {NSPECTION.
(See page EC-68.)
lOK
NG

CHECK COMPONENT

{Throttle position sensor).

Refer to ""COMPONENT INSPECTION".
(See page EC-149))

Y

Replace throttle position
sensor. To adjust it, per-

form BASIC INSPECTION.

(See page EC-68.)

lOK

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

lTrouble is not fixed,

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

!

INSPECTION END

SEFQ40P

EC-148
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TROUBLE DIAGNOSIS FOR DTC 43
Throttle Position Sensor (DTC: P0120) (Cont’'d)
COMPONENT INSPECTION

CISCONNECT w
I Throttle position sensor

) 1. Disconnect throftle position sensor harness connector.
2. Make sure that resistance between terminals and @ &l
changes when opening throttle valve manually,

—

T i manii
niaxke manitol
/_

Accelerator pedal conditions Resistance k2
w
© Completely released Approximately 1

- e o
Throttle position sensor Partially released 1-10 EM

harness connector SEF226P
Completely depressed Approximately 10

-
If NG, replace throttle position sensor.

LG
FE
GL
T
AT
PD
FA
RA
BR
ST
BF
A

EL

EC-149 281



TROUBLE DIAGNOSIS FOR DTC 65 - 71

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - P0300)

ON-BOARD DIAGNOSIS LOGIC
If misfire occurs, the engine speed will be fluctuated., If the fluctuation is detected by crankshaft position

sensor (OBD), the misfire is diagnosed.
The misfire detection logic consists of the foliowing two criteria.

Crankshaft position sensor (OBD) Engine speed ECM

Y

1. A CRITERION (One Trip Detection Logic):
When the misfire is detected which will damage the three way catalyst by overheating, the malfunc-
tion indicater !amp will start blinking even if the drive is the first trip. In this criterion, ECM monitors
the misfire for each 200 revolutions of the engine.
If the misfire frequency decreases to the level that will not damage the three way catalyst, the blink-
ing of the indicator lamp will turn to the lighting up.
{After the first trip detection, the indicator lamp will light up from the engine starting till the next trip
misfire detection which will damage the three way catalyst.)

2. B CRITERION {Two Trip Detection Logic):
When a misfire which will not damage the three way catalyst {but will affect the emission deteriora-
tion) occurs in this criteria, the malfunction indicator lamp will light up based on the two trip detec-
tion logic. In this criterion, ECM monitors the misfire for each 1,000 revolutions of the engine.

Diagnostic Trouble Check ltems
Malfunction is detected when ...
Code No. lon ! ec W (Possible Cause)
& Improper spark plu
65 (P0304) e No. 4 cylinder misfires. P .p. P piug .
@ Insufficient compression
@ Incorrect fuel pressure
66 (P0303) o No. 3 cylinder misfires. e EGR valve
o The injector circuit is open or
h .
67 (P0302) o No. 2 cylinder misfires. shorted
e Injectors
e Intake air leak
68 (P0301) » No. 1 cylinder misfires. # The Ignition secondary circuit is open
or shorted.
71 (P0300) e Multiple cylinders misfire. ® Lack of fuel _
& Magnetized flywheel (drive plate)

PIAGNOSTIC TROUBLE CODE DETECTING CONDITION (Overali})

1) Turn ignition switch ON"', and select “"DATA MONITOR” mode with CONSULT.
2) Start engine and warm it up sufficiently.
3) Turn ignition switch ""OFF"’ and wait for at least 3 seconds.
4) Start engine again and drive at 1,500 - 4,000 rpm for at least 10 minutes.
OR
@ 1) Start engine and warm it up sufficiently.
2) Turn ignition switch ""OFF" and wait for at least 3 seconds.
3) Start engine again and drive at 1,500 - 4,000 rpm for at least 10 minutes.
4) Select "MODE 3 with GST.

OR
1) Start engine and warm it up sufficiently.
2) Turn ignition switch ““OFF'’ and wait for at least 3 seconds.
3) Start engine again and drive at 1,500 - 4,000 rpm for at least 10 minutes.
4) Perform “Diagnostic Test Mode |l (Self-diagnostic results)’” with ECM.
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TROUBLE DIAGNOSIS FOR DTC 65 - 71

SEC547A

o]

W ACTIVE TEST R L__l

¥ % k POWER BALANCE * % %
MONITOR

—— it

g

— — ——

CMPS.RPM (REF)  825rpm
MAS AIR/FL SE = 153V
IACY-AAC/V 26%
i
M2 ] s
| i
SEF564N

Ramove to test
_other injectors. N
b ) T~

Injector harness

%connctor {for No. 2 cylinder)

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - P0300) (Cont’d)

PDIAGNOSTIC PROCEDURE

INSPECTION START

4

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed.
Listen for the sound of the intake air
leak.

NG

CK

Y

Discover air leak location
and repair.

CHECK EXHAUST GAS CLOGGING.
Stop engine and visually check exhaust
tube, three way catalyst and muffier for
dent.

NG

hd

OK

Y

Repair or replace it.

CHECK EGR FUNCTION.
Perform OVERALL FUNCTION CHECK
(malfunction b) for EGR Function.

NG

(See page EC-117.)
OK
=

hd

Repair EGR system.

PERFORM POWER BALANCE TEST.

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

2. |s there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

No

hd

When disconnecting each injector
harness connector one at a time,
is there any cylinder which does

not produce a momentary engine
speed drop?

,,
@& & &,

At idle Click
Cs,
A
- Svitable tool
7t ChieK
Crr,,
SEF7a0L

Ignition wire

Spark plug

SEF282G

Goto.

lYes
CHECK INJECTOR.
Does each injector make an operating
sound at idle?

No

hd

Check injector(s) and cir-
cuit(s). (See page
EC-195.)

Yes

= y

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine,

4. Gheck for spark.

NG

Y

oK

(Go to ® on next page.)

EC-151

CHECK COMPONENT
{lgnition wires).

Refer to "COMPONENT
INSPECTION".

(See page EC-153))

oK lNG

Replace.

'

Check ignition ceil, power
transistor and their cir-
cuits. (See page EC-105.)

MA

EM

LG

FE

CL

MT

AT

PO

BFF

[HA

EL
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TROUBLE DIAGNOSIS FOR DTC 65 - 71

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - P0300) (Cont’d)

®

l

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

NG

SEF203P

OK

Y

Repair or replace spark

" | plug(s).

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EC-21.)
2. Install fuel pressure gauge and check
fuel pressure,
At Idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)

NG

COMPRESSION

PRESSURE

SEF308G

OK

¥

Check fuel pump and cir-

"1 cuit.

CHECK COMPRESSION PRESSURE.
¢ Check compression pressure.
Standard:
kPa (kg/cm®, psi)/300 rpm
1,236 (12.6, 179)
Minimum:
kPa (kgfcm®, psi)/300 rpm
1,040 {10.6, 151}
Difference belween each cylinder:
kPa (kgfcm?®, psi)/300 rpm
98 (1.0, 14)

NG

OK

L ]

Check pistons, pistan
rings, valves, valve seats
and cylinder head gas-
kets.

CHECK IGNITION TIMING.
Parform BASIC INSPECTICON.
{See page EC-68.}

NG

OK
Y

b

Adjust ignition timing.

CHECK MASS AIR FLOW SENSOR.
Check "MASS AIR FLOW" in
"DATA MONITOR’' mode with
CONSULT.
1.5 - 4.5 gm/sec: at idling
6.0 - 14.0 gmisec: at 2,500 rpm
OR

NG

Y

Check "mass air flow™ in MODE
1 with GST.

1.5 - 4.5 gm/sec: at idling

6.0 - 14.0 gm/sec: at 2,500 rpm

&

lOK

{Go to on next page}

EC-152

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

(See page EC-92.)

If NG, repair or replace it.
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TROUBLE DIAGNOSIS FOR DTC 65 -~ 71

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - P0300) {Cont’d)

|

CHECK SYMPTOM MATRIX CHART. NG | Repair or replace. &l
Check items on the rough idle sympiom
in "Symptom Matrix Chart'".

{See page EC-71.) A

OK

hd

¥
CHECK ECM HARNESS CONNECTOR. |NG | Repair or replace. EM
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
conngctor.

lox

Reconnect ECM harness connector and

LG

retest.
l Trouble is not fixed. FE
TRY A KNOWN GOOD ECM*.
GL
L
INSPECTION END
MIT
*: ECM may be the cause of a problem, but this is rarely the case.
AT
PD
FA
COMPONENT INSPECTION RA
lgnition wires
1. Inspect wires for cracks, damage, burned terminals and for B
improper fit.
2. Measure the resistance of wires and check for intermittent
breaks. ST
Resistance:
13.6 - 18.4 k{}/m {4.15 - 5.61 k(}/ft)
It the resistance exceeds the above specification, replace Bl
SEF174P the ignition wire with a new one.
HA
EL
(D)4
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TROUBLE DIAGNOSIS FOR DTC 72

Three Way Catalyst Function (DTC: P0420)

ON-BOARD DIAGNOSIS LOGIC ECM monitors the switching frequency ratio of
' front oxygen sensor and rear heated oxygen sen-

ECM (ECCS control module) SOr.
i A three way catalyst with high oxygen storage
capacity will indicate a low switching frequency
of rear heated oxygen sensor. As oxygen storage
Front Rear capacity decreases, the rear heated oxygen sen-
oxygen heated sor switching frequency will increase.
sensor oxygen When the frequency ratio of front oxygen sensor
sensor and rear heated oxygen sensor approaches a
Three specified limit value, the second stage diagnosis
I_’ is applied.
The second stage diagnosis switches the mixture
ratio feedback control using front oxygen sensor
to rear heated aoxygen sensor.
Then ECM measures the switching lag time
between front oxygen sensor and rear heated
OXygen Sensor.
The longer lag time indicates the greater oxygen
storage capacity. If the lag time is within the
specified level, the three way catalyst malfunc-
tion is diagnosed.

way

Exhaust cata-
gas |ySt

Y

Diagnostic Trouble | Malfunction Is detected when ... Check Items
Code No. (Possible Cause)
72 e Three way catalyst does not operate properly. e Three way catalyst

P0420 e Three way catalyst does not have enough oxygen storage |e Exhaust tube
capacity. e Intake air leak
e injectors

o Injector leak

OVERALL FUNCTION CHECK

Instead of performing DTC DETECTING CONDITION, the following method can be used for checking the
three way catalyst function. (The “NG" of the OVERALL FUNCTION CHECK means the same as the DTC

detection.)

1} Start engine and warm it up sufficiently.

=
% MONITOR % No Fai [] 2) Set "MANU TRIG” and “Hi SPEED", then select “FR
CMPSRPM(REF)  2137rpm 02 SENSOR”, “RR 02 SENSOR”, “FR 02 MNTR",
MAS AIR/FL SE 1.96V “RR 02 MNTR" in “DATA MONITOR" mode with
COOLAN TEMP/S 84°C CONSULT.
FR 02 SENSOR 037V 3) Touch “"RECORD” on CONSULT screen with engine
FR 02 MNTR LEAN speed held at 2,000 rpm constant under no load.
RR 02 SENSCR 1.30V 4) Make sure that the switching frequency between
RR 02 MNTR n RICH “RICH" and “"LEAN" of “RR 02 SENSOR’ is very
RECORD less than that of “FR 02 SENSOR”.
SEFQ97P Swilching frequency ratio =

Rear heated oxygen sensor swilching frequency

Front oxygen sensor swilching frequency

This ratio should be less than 0.8,
If the ratio is greater than 0.8, the three way catalyst
is not operating properly.

OR

EC-154 286



TROUBLE DIAGNOSIS FOR DTC 72

Three Way Catalyst Function (DTC: P0420)

(Cont'd)

A& D ® )

[ Ecm ]OJCONNECTﬂ
43 52

2 \u!r.-,

AN
|

SEFQg8P

‘p

3)

m

\lu,,

Start engine and warm it up sufficiently.

Set voltmeters probes between ECM terminals 46
{(front oxygen sensor signal) and 43 (engine ground),
and ECM terminals 52 (rear heated oxygen sensor
signal) and 43 (engine ground}.

Keep engine speed at 2,000 rpm constant under no
load.

Make sure that the voltage switching frequency (high
& low) between ECM terminals 52 and 43 is very less
than that of ECM terminals 46 and 43.

Switching frequency ratio =

Rear heated oxygen sensor voltage swilching fre-
quency

Front oxygen sensor voltage switching frequency

This ratio should be less than 0.8.
If the ratio is greater than 0.8, it means three way
catalyst does not operate properly.

EC-155

M2

B
=il
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TROUBLE DIAGNOSIS FOR DTC 72

SEF099P

CONNECT

(=)

A€

[ ecm ~JofcomecTon ]

102, 504, 107, 109
—

SEF175P

Three Way Catalyst Function (DTC: P0420)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

2) Disconnect camshaft position sensor
harness connector.

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

l Deoes not drip.

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

and retest.

INSPECTION END

EC-156

CHECK EXHAUST SYSTEM. NG ['Repair or replace it.
Visually check exhaust tubes and muf-
fler for dent.
LOK
1
CHECK EXHAUST AIR LEAK. NG, Repair or replace.
Start engine and run it at idle. Listen for
the sound of the exhaust air leak
upstream three way catalyst.
40K
CHECK INTAKE AIR LEAK. NG.‘ Repair or replace.
Start engine and run it at idle. Listen for "
the sound of the intake air leak down-
stream mass air flow sensor.
lOK
B
CHECK INJECTORS. NG ["perform TROUBLE DIAG-
1) Refer to WIRING DIAGRAM for Injec- " | NOSIS FOR NON-DETECT-
tors. {Refer to EC-197.} ABLE ITEMS, "injectors”.
2) Check_voitage between ECM termi- {See page EC-197))
nals (oz), (10a), (3a7), or and Repair harness ot con-
ground with CONSULT or tester. nectors.
Battery vollage should exist.
+OK
Remove injector assembly.
(See page EC-22}
Keep fuel hose and all injectors con-
nected to injector galiery.
1) Turn ignition switch “OFF”". "'PS Replace the injectors from

"1 which fuel is dripping.
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TROUBLE DIAGNOSIS FOR DTC 76

ON-BOARD DIAGNOSIS LOGIC

Fuel injection System Function (DTC: P0170)

With Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the theoret-
ical mixture ratio based on the mixture ratio feedback signal from the front oxygen sensor. The ECM
calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.

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

fuel system malfunction and light up the MIL (2 trip detection logic).

ECM
Front oxygen sensor Density of oxygen in exhaust gas (chﬁﬁil ™ Injectors
(Mixture ratio feedback signal) | module)
Diagnostic Trouble | Malfunction is detected when ... Check ltems
Code No. (Possible Cause)
76 e Fuel injection system does not operate properly. » Intake air leak
PO170 & The amount of mixture ratio compensation is toc large. o Front oxygen sensor
(The mixture ratio is too lean or too rich.) @ Injectors
e Exhaust gas leak
o Incorrect fuel pressure
» Lack of fuel
» Mass air flow sensor
O DIAGNOST!IC TROUBLE COCDE DETECTING CONDITION
B acmiveTesT i (Overall)
ggﬁ;’so?_ﬂ“ 100% 1) Start engine and warm it up sufficiently.
________ MONITOR ======== =/ 2) Turn ignition switch “OFF” and wait for at least 3
""""""""""" seconds.
CMPS*RPM(REF 812rpm o ien .
ot A 3) Turn ignition switch “ON" and select “SELF-LEARN
FR O2 SENSOR 0.91V CONTROL” in “ACTIVE TEST" mode with CONSULT.
FR O2 MNTR 102% 4) Clear the self-learning control coefficient by touching
b “CLEAR”.
CLEAR | 5) Start engine again and wait for at ieast 10 minutes
SEF100P ' at idle speed.
The DTC should be detected at this stage, if a mal-
function exists.
6) If it is difficult to start engine at step 5, the fuel injec-

tion system has a malfunction, too.

OR

EC-157

Gl
WA
ER
LC
FE
CL
MT
AT
PD
FA
RA
BR
ST
BF
HA
EL

DX
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TROUBLE DIAGNOSIS FOR DTC 76

Fuel Injection System Function (DTC: P0170)

(Cont'd)

1)
2)

3)

4)
5)
6)
7)

8)

Start engine and warm it up sufficiently.

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

Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 12 is detected.
Erase the DTC 12 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode |.

Perform Diagnostic Test Mode 1l (Self-diagnostic
results) with ECM. Make sure DTC 55 is detected.
Start engine again and wait for at least 10 minutes
at idle speed.

The DTC 76 should be detected at this stage, if a
malfunction exists.

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

EC-158
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TROUBLE DIAGNOSIS FOR DTC 76

BATTERY

30A

Fuel Injection System Function (DTC: P0170)
(Cont’d)

Refer to "EL-POWER"

EC-FUEL-01

mmmm : Detectable line for DTC
e - Non-detectable line for DTC

IGNITION
OFFQ‘/‘ ST |SWITCH
N
L3]) .
BR
Fi08) &
T
B/R
5
-
o @ @
] I ] |
B/R R A R
1 21 =1 Tz
INJECTOR INJECTOR INJECTOR INJECTOR
NO.1 NO.2 NO.3 NO.A
[ L) i L)
WB /B G/B UB
| | | 1
w/B Y/B G/B B
[[ioz]l o7l [Troal [frog]
iNJ# INJ#2 INJFS NJ74 ECM (ECCS
CONTROL MODULE)
02SF

1

B B FRONT
I J_ OXYGEN
L e SENSOR
Refer to last page (Foldout page).
Ei0S)
@ Fi8), (F19). (F20), U3l 1 Eies We3)
w B B B W

101

102103

104105

107}

108]109|

Nopin

13,

114]11s| [18f7

EC-159

MEC044B

MA
EM
LG
FE
GL
T
AT
PD
FA
RA&
BR
ST
BF

HA
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TROUBLE DIAGNOSIS FOR DTC 76

SEF099P

Fuel Injection System Function (DTC: P0170)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK EXHAUST AIR LEAK.

Start engine and run it at idle. Listen for
the sound of the exhaust air leak
upstream three way catalyst.

NG Repair or replace.

F e L

Exhaust manifold cover

Oxygen sensor
harness connector

I

OK

A4

CHECK INTAKE AIR LEAK.

Start engine and run it at idle. Listen for
the sound of the intake air leak down-
stream mass air flow sensor.

NG Repair or replace.

OK

E Y

(B]

DISCONNECT

ECM

[

fof connecTOR])

(&

TS

DISCONKELT

‘u
=4 (s

®

SEF455P

CHECK FRONT OXYGEN SENSCR.

1) Turn ignition switch "OFF".

2} Disconnect front oxygen sensor har-
ness 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 Repair harness or con-

oK

L J

nectors.

CHECK FUEL PRESSURE.
1) Release fuel pressure to zero.
(Refer to page £C-21))
2) Install fuel pressure gauge and check
fuel pressure.
Al idle:
Approx. 235 kPa
(2.4 kglcm?, 34 psi)
A few seconds after ignition swilch Is
turned OFF to ON:
Approx. 294 kPa
(3.0 kgicm?, 43 psl)

NG Check fuei pump and cir-

lOK

cuit. (See page EC-200.)

CHECK MASS AIR FLOW SENSOR.
Check "MASS AIR FLOW" in
@ “DATA MONITOR’" mode with
CONSULT. -
1.5 - 4.5 gm/sec: at idling
6.0 - 14.0 gm/sec: al 2,500 rpm
CR

NG Check connectors for

b4

rusted terminals or loose
connections in the mass

air fiow sensor circuit or
engine grounds.

(See page EC-92)

| ®

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

6.0 - 14.0 gmisec: at 2,500 rpm

¥ OK .
®

EC-160
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TROUBLE DIAGNOSIS FOR DTC 76
Fuel Injection System Function (DTC: P0170)

Y b (Contd)
I-I.S. C@ l
[[_EcM__jo[CONNECTOR]|
102,104,107,108 CHECK INJECTORS. NG | perform TROUBLE DIAG- gl
RS 1) Turn ignition switch “"ON"". "1 NOSIS FOR NON-DETECT-
2) Check voltage between ECM termi- ABLE ITEMS, “Injectors”.
nals Q82), (111), (O87), or and (See page EC-195.) :
ground with CONSULT or tester. Repair harness or con- A
Battery voltage should exist. nectors.
D O 3} Turn ignition switch “OFF".
=  SEFE91P EM
OK
L 4
Remove injector assembly. e

{See page EC-22))
Keep fuel hose and all injectors con-
nected to injector galiery.

\4
1) Disconnect camshaft position sensor D"ipf Replace the injectors from =E

harness connector. "| which fuel is dripping. d
2) Turn ignition switch “"ON". Make sure
fuel does not drip from injector, CL

Does not drip.
¥
Check ECM pin terminals for damage or MiT
the connection of ECM harness connec-
tor. Reconnect ECM harness connector
and retest. AT

k4

INSPECTION END BD

FA

RA

A

EL
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TROUBLE DIAGNOSIS FOR DTC 77

Louver

Sensor base (Titania)

Lead terminals

fG-Ias:s seal

Rubber
seal

SEF716DA

ON-BOARD DIAGNOSIS

LOGIC

Rear Heated Oxygen Sensor (Rear HO2S) (DTC.:
P0136)

The rear heated oxygen sensor {Rear HO25), downstream three
way catalyst, monitors the oxygen level in the exhaust gas.
This sensor is made of ceramic titania, the electric resistance
of which 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 depending on its resistance.

The rear heated oxygen sensor is not directly used to control
the engine system.

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

The rear heated oxygen sensor has a much longer switching time between rich and lean, due to the
oxygen storage capacity of the up-stream three way catalyst. To judge the malfunctions of rear heated
oxygen senscr, ECM monitors the sensor’s voltage value and the switching response during the vari-
ous driving condition such as fuel-cut.

Diagnostic Trouble

Malfunction is detected when ...

Check tems

Code No. {Possible Cause)
77 & An excessively high voltage from the sensor is entered to | e Harness or connectors
PO136 ECM. {The sensor circuit is open.)

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

# It takes more time for the sensor to respond between rich
and lean than the specified time.

o Rear heated oxygen sensor

& Harness or connectors
(The sensor circuit is shorted.)
® Rear heated oxygen sensor
e Fuel pressure
# Injectors
e Intake air leaks

EC-162
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TROUBLE DIAGNOSIS FOR DTC 77

FUEL INJECTION

CMPS-RPM(REF}
FR 02 SENSCR
RA 02 SENSCR
FR 02 MNTR

RR 02 MNTR

B acrvetesTB [

====zzz== MONITOR

25%

725rpm
0.94v
1.89V

[Qu] I DWN ][Qd]

SEF102P

A€

Ecm ‘folconnecToR |

52

[V]

e

43

2.0 0 4
\\‘ ’,t

15 s
i =

6
c 7B\

SEF103P

Rear Heated Oxygen Sensor (Rear HO2S) (DTC:
P0136) {Cont’d) ‘

OVERALL FUNCTION CHECK

Instead of performing DTC DETECTING CONDITION, the follow-
ing method can be used for checking the rear heated oxygen
sensor function. (The “NG" of the OVERALL FUNCTION CHECK
means the same as the DTC detection.)

1) Start engine and warm it up sufficiently.

2)

3)

Select “FUEL INJECTION" in “ACTIVE TEST"' mode,
and select “RR 02 MNTR’' as the monitor item with
CONSULT.
Check ""RR Q02 MNTR" at idie speed when adjusting
“FUEL INJECTION” to +25%.
“RR 02 MNTR” should be “rich”’ when the “FUEL
INJECTION” is +25%.
“RR 02 MNTR” should be “lean’” when the “FUEL
INJECTION” is —25%.

OR

4)

Start engine and warm it up sufficiently.

Set voltmeter probes between ECM terminals 62
(sensor signal} and @ (engine ground).

Check the voltage when racing up to 6,000 rpm under
no lcad. Or keep vehicle at idling for 10 minutes, then
check the voitage. Or check the voltage when coast-
ing from 80 km/h (50 MPH} in 3rd gear position.
The voltage should be below 0.55V at least one time.
Check the voltage when racing up to 4,000 rom under
no load at least 10 times.

(depress and release accelerator pedal as soon as
possible).

The voltage should be above 0.6V at least one time.

Note: After starting the engine, the output voltage of the rear heated oxygen sensor indicates higher
vollage (approx. 5V at highest) than the normal operating range for about 7 seconds. This is due
to checking for open circults In rear heated oxygen sensor by on-board diagnosis. Therefore, if
you measure the voltage {at ECM terminal 52) during this diagnosis, the higher voltage will appear.
{CONSULT will also show the higher voltage, GST may show approx. 0V.) This is not a malfunc-
tion even though it is out of the normal range.

28

53

= T2
IN
woes o
Z- 4 @2

08K &2

meR 2%
L Oy

> E 4y

noon o

I

128 192 256

64

o

The voltage should be above
0.6V at least one time.

The voltage should be below
0.55V at least one time.

SEF104P

EC-163
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TROUBLE DIAGNOSIS FOR DTC 77

Rear Heated Oxygen Sensor (Rear HO2S) (DTC:
P0136) (Cont’d)

EC-RR0O2-01
IGNITION SWITCH
ON or START
Refer to "EL-POWER".
l% B : Detectable line for DTC
. Non-detectable line for DTC
Bln
BR
. ()
L
BIFl
BR
Iil 11
BR
(1 ]wB
L (E sy
[2 | v eieapm——
@
REAR HEATED
OXYGEN SENSOR

L

| I

B B B
J_ L-o
= =
F15 F14

Refer to last page (Foldout page).

(NG

Gl o &® G@B@

101[10]108 [104}105|106 if2]3
wofoefice] [rofmifnz| Lelel71819] Fg|
nigiafy [e[me T fgiia L9

MECQ43B
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TROUBLE DIAGNOSIS FOR DTC 77

Rear Heated Oxygen Sensor (Rear HO2S) (DTC:
DISCOMNEET BISEONNECT P01 36) (cont,d)

4 € 24 &) | DIAGNOSTIC PROCEDURE

[___€om o conecToR) anB INSPECTION START

52
v
'_CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or con-

ndilila 1} Turn ignition switch “OFF". nectors. MA
|1 2} Disconnect rear heated oxygen sen-
@ sor harness connector and ECM har-

= ness connector. ;
3) Check harness continuity belween i

SEFaBeP ECM terminal € and terminal (). E
Continuity should exist.

4) Check harness continuity between
ECM terminal € (or terminal (8)) LG
and ground.

Continuity should not exist.

4 OK

3

Loosen and retighten engine ground
SCrews. FE

= l

CHECK POWER SUPPLY. NG [ Ropair harness or con- eL
SEF570P| | 1) Disconnect rear heated oxygen sen- nectors.
sor harness connector.

2) Turn ignition switch "ON"".

Exhaust
- /: manifold cover
o/~

)\

Y

— ? oy 3) Check voltage between terminal © T
{albjc TS, Eﬁ:) and ground.
Voltage: Battery voltage
. lOK AT
D O CHECK GROUND CIRCUIT. NGL Check the following.
1) Turn ignition swilch “QFF”". | ® Harness connectors PD
0 2) Disconnect ECM harness connector, .
i 3) Check harness continuity between ® Harness continuity
A terminal @ and ECM terminal (108). between rear heated £
- Continuity should exist. oxygen sensor and ECM I
SEF470P If NG, repair harness or
lOK connectors.
%3 DOISCONNECT =5 DISCONNECT m Rl@\\
15, G@ E@ CHECK GROUND CIRCUIT. NG_ Repair harness or con-
Check harness continuity between ECM nectors. BR
T 1 ] terminal (A1) and ground.
I! ECH IC'] GONNECTDR“ alb[c) Continuity shouild exist.
08
! Jox ST
Q] CHECK COMPONENT NG [ Replace rear heated oxy-
_ {Rear heated oxygen sensor heater). gen sensor.
@5 ‘] . ® Refer to “COMPONENT INSPECTION". BE
‘ {See page EC-166.)
SEF471P JvOK
- HA
DISCONNECT Disconnect and recennect harness con-
@ nectors in the circuit, and retest.
AE: C M—
r— ) ¢ Trouble is not fixed. EL
[[_Eom _[ofconnector]] : '
n Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connecior [y

and retest.

'

INSPECTION END

SEF176P
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TROUBLE DIAGNOSIS FOR DTC 77

Q]

SEF577P

Rear Heated Oxygen Sensor (Rear HO2S) (DTC:

P0136) (Cont’d)
COMPONENT {INSPECTION

Rear heated oxygen sensor heater

Check resistance between terminals @ and ©.
Resistance: 6.7 =1.5Q at 25°C (77°F)

Check continuity between terminals ® and ©, and ®.
Continuity should exist.

If NG, replace heated oxygen sensor.

EC-166
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TROUBLE DIAGNOSIS FOR DTC 82

=

/ A Coil
Permanent magnst

SEF956N

Crankshaft position
sensor (OBD)
harness connector

SEF483P

Crankshaft Position Sensor (CKPS) (OBD) (DTC:
P0335)

The crankshaft position sensor (OBD) is located on the trans-
mission housing facing the gear teeth (cogs) of the flywheel
(drive plate). It detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and coil.
When engine is running, the gap between the sensor and the
gear teeth (cogs) will periodically change. Permeability near
the sensor also changes.

Due to the permeability change, the magnetic flux near the core
is changed. Therefore, the voltage signal generated in the coil
is changed.

The ECM receives the voltage signal and detects the fluctuation
of the engine revolution.

This sensor is not directly used to control the engine system. It
is used only for the on-board diagnosis of misfire.

Diagnostic Check items
Trouble Code Malfunction is detected when ... :
(Possible cause)
No.
@ Harness or connectors
# The proper pulse signal from the crankshaft posi- C
82 A proper p ,g ,p (The crankshaft position sensor (OBD) circuit is
PO335 tion senser {OBD) is not entered to ECM while the apen.)
engine is running with th ified i ; )
9 g wi e specified engine speed e Crankshaft position sensor (OBD)

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION
1) Turn ignition switch “ON" and select “DATA
L MONITOR" mode with CONSULT.

Start engine and run it for at least 15 seconds at idle
speed.

2)

®

2)

OR
Start engine and run it for at least 15 seconds at idle
speed.
Select "MODE 3" with GST.

OR

Start engine and run it for at least 15 seconds at idle
speed.

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

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

ey Y

2)

3)

EC-167

MA
EM
LC
FE

eL

AT
PO
FA
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BR
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TROUBLE DIAGNOSIS FOR DTC 82

Crankshaft Position Sensor (CKPS) (OBD) (DTC:
P0335) (Cont'd)

EC-CKPS-01

CRANKSHAFT
POSITION
SENSOR{OBD)
&D

W : Detoctable line for DTC

|L.2.J| |L1_]| e | Non-detectable line for DTC
{A) AT models

——

K ._I
P

B

[T

SENS
GND

AT CONTROL UNIT (M21D)

Hph ® dbhbe de® HHre:
Y GY BR

101

1o7[108f109) [110[111

13[4y [11en7

MEC0438
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TROUBLE DIAGNOSIS FOR DTC 82

2 e S

Crankshaft posmon
sensor (0BD} | '
.- sub-harness’
,connector pX- 4

L)
7 /\
@)
\ /
Intake manifold

[y S]] /

e 0

GBYaiin
_ﬂ
D O

DISCONNECT

C

\/\

i

SEF464P

SEF485P

(8]

[Q]

M€
(€212) T

Crankshaft Position Sensor (CKPS) (OBD) (DTC:

P0335) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

SEF466P

h 4
GHECK POWER SUPPLY. NG | Repair harness or con-
1} Turn ignition switch "OFF". | nectors.
2) Disconnect crankshafl position sen-
sor (OBD) sub-harness connector.
3) Turn ignition switch “ON".
4) Check voltage between terminat (©
and ground with CONSULT or tester.
Voltage: Approximately 5V
OK
E Y
CHECK GROUND GIRCUIT. NG | Check the fallowing.
1) Turn ignition switch "OFF". | @ Harness continuity
2) Check harness continuity between between ECM and
terminal (B and engine ground, crankshaft position
Continuily should exist. sensor (OBD) sub-har-
oK ness connect‘or .

# Harness continuity
between A/T control
unit and crankshaft
position sensor (OBD)

If NG, repair harness or

connectors.

4
Check the following. NG | Repair harness or con-
® Harness continuity between crankshaft | nectors.
position sensor (OBD) and crankshaft
position sensor (OBD) sub-harness
connector.
OK
b
NG

CHECK COMPONENT

[Crankshaft position sensor (OBD)].
Refer to ""COMPONENT INSPECTION".
(See page EC-170.)

Y

lOK

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

Y

Trouble is not fixed.

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

and retest.

INSPECTION END

EC-169

Replace crankshaft posi-
tion sensor {OBD).

WA

EM

LG

FE

cL

(41

FA

RA

EL
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TROUBLE DIAGNOSIS FOR DTC 82

SEF960N] |

SEF151P

Crankshaft Position Sensor (CKPS) (OBD) (DTC:
P0335) (Cont’d)

COMPONENT INSPECTION
Crankshaft position sensor (OBD)

1.

2.
3.
4

Disconnect crankshaft position sensor (OBD) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 185+ 19Q at 20°C (68°F)

EC-170
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TROUBLE DIAGNOSIS FOR DTC 84

A/T Diagnosis Communication line (DTC: P1605)

The malfunction information related to A/T (Automatic Tran-
saxle) is transferred through the line {(circuit) from A/T control
unit to ECM. Therefore, be sure to erase the malfunction infor-
mation such as DTC not only in A/T control unit but also ECM g
after the A/T related repair.

Diagnostic o Check Item MiA
Trouble Maltunction is detected when ... )
(Possible Cause)
Code No.
84 ® Harness or connectors EM
P1605 {The communication line cireuit between ECM and

o An incorrect signal from A/T control units is

AT control unit is open or shorted.
entered to ECM. rol unit s op )

e Dead (Weak) battery LG
o A/T control unit

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION
1) Turn ignition switch “ON"".
2) Select “DATA MONITOR” mode with CONSULT. FE
3) Wait for at least 40 seconds or start engine and wait
for at least 40 seconds.
@ 1) Turn ignition switch “ON"".
2) Wait for at least 40 seconds or start engine and wait W7
for at least 40 seconds. '
3) Select “MODE 3" with GST.
OR AT
1) Turn ignition switch “ON”.
2) Wait for at least 40 seconds or start engine and wait
for at least 40 seconds. 27
3) Turn ignition switch "OFF"”, wait for at least 3 sec-
onds and then turn “ON"".
4) Perform diagnostic test mode 1l (self-diagnostic FA&
results) with ECM.

HA

EL
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TROUBLE DIAGNOSIS FOR DTC 84

A/T Diagnosis Communication line (DTC: P1605)
(Cont’d)

ATCONTROLUNIT (2D EC-ATDIAG-01

0BD2

[25]
L'—I W : Detectable line for DTC
R/B m—: Non-detectable line for CTC

A/B

D

A/B

[l

ATCK

ECM {ECCS CONTROL MODULE )

p3papopeprizaed
Bea7ispoM o 1142

107]

1114

MEC0518

EC-172
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TROUBLE DIAGNOSIS FOR DTC 84

ECM (ECCS control module)

ECM harness o i
connector : SEF198P

A/T Diagnosis Communication line (DTC: P1605)

(Cont’d)

INSPECTION START

AJT control unit
harness connhector

Brake pedal
A=
)

SEF228P

h 4

CHECK INPUT SIGNAL GIRCUIT.

NG

1) Turn ignition switch “OFF”.

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

3) Check harness continuity between
ECM terminal (? and terminal @5.
Continuily should exist.

.| Check the following.

o Harness connectors
D,

® Harness continuity
between ECM and A/T
control unit.

If NG, repair harness or

connectors.

OK
r

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

Trouble is not fixed.

Y

o CONNECTOR |

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

|‘.F DISCONMECT ‘ T c,lUN T
€ =
[Ecn I connecToR]
T

|

DISCONNECT

(&)

SEF231P

Y

INSPECTICN END

EC-173

FE

CL

T

PD

FA

RA

BR

ST

HA

EL
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TROUBLE DIAGNOSIS FOR DTC 95

) / éCoiI
Permanent magnet

SEF956N

Crankshaft position
sensor (OBD)
harness connector

SEF463P

Crankshaft Position Sensor (CKPS) (OBD) (DTC:
P1336) '

The crankshaft position sensor (OBD) is located on the trans-
mission housing facing the gear teeth (cogs) of the flywheel
(drive plate). It detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and caoil.
When engine is running, the gap between the sensor and the
gear teeth (cogs) wiil periodically change. Permeability near
the sensor also changes.

Due to the permeability change, the magnetic flux near the core
is changed. Therefore, the voltage signal generated in the coil
is changed.

The ECM receives the voltage signal and detects the fluctuation
of the engine revolution.

This sensor is not directly used to control the engine system.
It is used only for the on-board diagnosis of misfire.

Diagnostic

Trouble Code Malfunction is detected when ... Ch‘fc" items
{Possible cause)
No.
95 # A chipping of the fiywheel (drive plate) gear tooth * g?r:ES: ?tr con.rt'n_et;tors OBD
‘21436 (cog) is detected by the ECM. e Crankshalt positicn sensor (OBD)

e Flywheel (Drive plate)

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

1) Turn ignition switch “ON’ and select “DATA
MONITOR” mode with CONSULT.
2) Start engine and run it for at least 4 minutes at idle

speed.
OR
@ 1) Start engine and run it for at least 4 minutes at idle
speed.
2) Select “MODE 3" with GST.
OR
1) Start engine and run it for at least 4 minutes at idle
speed.

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

3} Perform ‘'‘Diagnostic Test Mede I (Self-diagnostic
resuits)” with ECM.

EC-174
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TROUBLE DIAGNOSIS FOR DTC 95

Crankshaft Position Sensor (CKPS) (OBD) (DTC:
P1336) (Cont'd)

EC-CKPS-01

Gl
CRANKSHAFT
POSITION
SENSOR(OBD) MA

M : Detectable line for DTC EM
“LI] |[L.|' —— : Non-detectable line for DTC )
P B @ . A/T madels
LG

Fle
ClL
MT
AT
=
FA
8 RA
3l
B SENS
l GND BR
ECM (ECCS CONTHOL MODULE) AT CONTROL UNIT ST
BF
Hp @ dbhe SR A
ay GY BR W
[2[STs] [Sfozaas (o] popaspapreazs EL
[5]617]8] 161 718194202 1f22) 6704 1|4 S
(DR

102{103
108{109)

traf 115}

MEC0488
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TROUBLE DIAGNOSIS FOR DTC 95

@

SEF464P

A ST
/ EGR valve_ 4
Crankshaft posmon
sensor (OBD) N
sub-harness
. N
L i x /
manlfold—/
L A O L /

DISCUNNECT

® o

5 o

SEFA65F

DISCONNECI’

[@]

r—"'"-:l .

SEF466P,

Crankshaft Position Sensor (CKPS) (OBD) (DTC

P1336) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A 4

Check the following.

® Harness continuity between crankshafi
position sensor {OBD) and crankshaft
position sensor (OBD) sub-harness

connector.
lox

Loosen and retighten the fixing bolt of
the grankshaft position sensor (OBD).
Then retest.

l Trouble is not fixed.

\d

CHECK POWER SUPPLY. NG, Repair harness or con-
1} Turn ignition switch “"OFF”. nectors.
2) Disconnect crankshatt position sen-
sor (OBD) sub-harness connector,
3) Turn ignition switch “ON"".
4) Check voltage between terminal (€
and ground with CONSULT or tester.
Yoltage: Approximately 5V
oK
& i NG
CHECK GROUND CIRCUIT. »{ Check the following.
1) Turn ignition switch “OFF". e Harness continuity
2} Check harness continuity between between ECM and
termina! (0 and engine ground. crankshaft position
Continulty should exist. sensor (OBD) sub-har-
ness connector
OK e Harness continuity
between A/T control
unit and crankshaft
position sensor (OBD)
If NG, repair harness or
connectors.
Y
NG

Repair harness or con-
nectors.

CHECK COMPONENT

[Crankshatft position sensor (OBD)].
Reter to ""COMPONENT INSPECTION".
(See page EC-177)

NG

Y

lOK

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

l Trouble is not fixed.

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

l Trouble is not fixed.

Replace crankshaft posi-
tion sensor {OBD).

Visually check for chipping flywheel
(drive piate) gear tooth (cog).

NG

Y

Replace the flywheel
(drive plate).

lOK

INSPECTION END

EC-176
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TROUBLE DIAGNOSIS FOR DTC 95

SEF960N

SEF151P

Crankshaft Position Sensor (CKPS) (OBD) (DTC:
P1336) (Cont’d)

COMPONENT INSPECTICN
Crankshaft position sensor (OBD)

1.

2.
3.
4

Disconnect crankshaft position sensor (OBD) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 185+ 19¢) at 20°C (68°F)

EC-177

el
ER
LC
FE
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MT
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TROUBLE DIAGNOSIS FOR DTC 98

Engine Coolant Temperature (ECT) Sensor

Terminal
Sensor (DTC: P0125)
o The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage sig-
[] nal from the ECM. The modified signal returns to the ECM as
the engine coolant temperature input. The sensor uses a ther-
O mistor which is sensitive to the change in temperature. The
/ electrical resistance of the thermistor decreases as tempera-
Gasket ture increases.
SEF894K
20 < Reference data >
18: .
5 Engine coolant Voltage Resistance
g 4+ Acceptable temperature W) (KQ)
g o ‘C(°F)
514 -10 (14) 44 9.2
‘0
£ 045 20 (68) 35 25
gf e 50 (122) 29 0.8
2 20 40 60 80 100
) @ 69 dondan ma 90 (194) 0.9 0.2
Temperature °C (°F)
SEFD12P
Diagnostic
heck It
Trouble Malfunction is detected when ... ¢ ‘ec em
{Possible Cause)
Code No.
98 o Rationally incorrect voltage from the sensor is o Harness or connectors
P0125 entered to ECM, even when some time has passed

after starting the engine.
e Engine coolant temperature is insufficient for
closed loop fuel control.

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

EC-178
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TROUBLE DIAGNOSIS FOR DTC 98

Engine Coolant Temperature (ECT) Sensor

(DTC: P0125) (Conft’d)
¥r MONTOR Yr NO FAIL

COOLAN TEMP/S 30°C OVERALL FUNCTION CHECK

instead of performing the DTC Detecting Condition, the follow-
Ing method can be used for checking the function of the engine @)
coolant temperature sensor. (However, the DTC detection can-
not be confirmed.)
Note: If both DTC 13 (P0115) and 98 (P0125) are displayed, first [WA

perform TROUBLE DIAGNOSIS FOR DTC 13. (See EC-97.)
I RECORD l 1} Turn ignition switch “ON".

SEFo029 2) Select “COOLANT TEMP/S” in “DATA MONITOR”

il

]

mode with CONSULT.

UN 3) Start engine and run it at idle speed. Le
EOOLAIC\IJ%?EMP Sk 4) Check that the engine coolant temperature rises to
*ES&E‘TF%E#‘ % 25°C (77°F) or more within 15 minutes. (Be careful not :
ENGINE SPD 1000RPM to overheat engine.)
miesR e o
WEKEAIH o_og,,.zf;;% @ 1) Turn ignition switch “ON"", )
THROTTLE POS 0% 2) Select "MODE 1" with GST. FE
923 'g?%ﬁ‘T'ON 0_690\9} 3) Start engine and run it at idle speed.
Qer T BS 0,000 4) Check that the engine coolant temperature rises to
: SEFO03P 25°C (77°F) or more. within 15 minutes. (Be careful GL
not to overheat engine.)
OR
C@H » /8Ly 1) Turn ignition switch “ON"". WIT

— T 2) Probe voltage meter between ECM terminal 60 and

{[__Ecm__ o] coNNECTOR ]| E} ground. o AT
51 3) Start engine and run it at idle speed.

4) Check that voltage of engine coolant temperature

C‘iﬂ changes to less than 3.3 (V) within 15 minutes. (Be
careful not to overheat engine.)
)

) Lo »

g
=

SEF004P

i)
=

oX
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TROUBLE DIAGNOSIS FOR DTC 98

Engine Coolant Temperature (ECT) Sensor
(DTC: P0125) (Cont’d)

EC-ECTS-01
ENGINE COOLANT S : Detectable fine for DTC
CNR CEMPERATURE e : Non-detectable line for DTC
N\ B> AT modsls
(2] (KR
L/OR B
=
O W & B
|
L/OR B B
[:1] JEA I[1]
- SENS
™w GND-A i
ECM (ECCS CONTROL MODULE) AT CONTROL UNIT

Tk

W R

N
AR AEDEERDIE @
'BEHBIEEEETAZ

26}

5 DR EE T 7] M21
Bacaolohaas

(I

01]102]103 |104[105{10§
107]108{109 |110|1113112
11314115 [116{117F118

MECO036B
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TROUBLE DIAGNOSIS FOR DTC 98

Engine coolant temperature
sensor harness connecior
e a

A

SEF214P

TISCANNECT

= =
5 44 €&

MEFGBBA.
'E ‘&I DISCONKECT
€)
(&
MEFB80A

Engine Coolant Temperature (_ECT) Sensor

(DTC: P0125) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK POWER SUPPLY. NG, Check the following.
1) Turn ignition switch “OFF". e Harness continuity
2) Disconnect engine coolant tempera- between ECM and
ture sensor harness connector. engine coolant temper-
3) Turn ignition switch “ON". ature sensor
4) Check voltage between terminal If NG, repair harness or
and ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK
B] ! _
CHECK GROUND CIRCUIT. NG,. Check the following.
1} Turn ignition switch ""OFF"’. e Harness continuity
2) Check harness continuity between belween ECM and
terminal (0 and engine ground. engine coolant temper-
Conlinuity should exist. ature sensor
e Harness continuity
OK between A/T control
unit and engine coolant
temperature sensor
If NG, repair harness or
conneclors.
k2
CHECK COMPONENT NG.; Replace engine coolant
(Engine coolant temperature sensor}. temperature sensor.
Refer to “COMPONENT INSPECTION".
{See page EC-182))
OK
kA
NG

CHECK THERMOSTAT OPERATION.

hd

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

OK

r

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

Trouble is not fixed.

h 4

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

h 4

INSPECTION END

EC-181

CHECK COMPONENT.
(Thermostat)

Refer to LC section.

If NG, replace it.

EM

LG

FE

CL

MT

AT

PO

BF

HA

EL
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TROUBLE DIAGNOSIS FOR DTC 98

SEF152P

Engine Coolant Temperature (ECT) Sensor

(DTC: P0125) (Cont'd)
COMPONENT INSPECTION

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

Temperature °C (°F)

Resistance k2

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

If NG, replace engine coolant temperature sensor,

EC-182
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TROUBLE DIAGNOSIS FOR DTC 103

Park/Neutral Position Switch (DTC: P0705)

When the gear position is “P” (A/T models only) or “N'"', park/

neutral position is “"ON".

ECM detects the position because the continuity of the line (the

“ON" signal) exists, Gl
ECM receives signals from park position switch via A/T control
unit.
BA
Neutral position switch
SEF508P EM
Diagnostic .
Trouble Code Malfunction is detected when ... Ch&tCk tems LC
No. (Possible cause)
103 e Harness or connectors
PO705 @& The signa! of the park/neutral position swilch is not (The neutral position switch or inhibitor switch cir-
changed in the process of engine starting and driv- cuit is open or shorted.}
ing. e Neutral position switch (M/T models) FE
e Inhibitor switch (A/T models)
CL
OVERALL FUNCTION CHECK BT
W PARKINEUT POSI SW okT B Instead of test-drive in the DTC DETECTING CONDITION, the
SHIFT following method can be used for checking the function of the
out oF N/P -RaNGE park/neutra_l position switch. (However, the DTC detection can AT
not be confirmed.)
THEN 1) Turn ignition switch "“ON".
2) Periorm “PARK/NEUT POSI SW CKT" in "FUNCTION El)

TOUCH START

Next || START |
SEF362N
¥r MONITOR ¥ NO FAIL D
P/N POSI SW ON
{ REGORD |

3EFI63N

= = CONNECT
[ eon }qcunnscrunﬂe
22

@

1

@

TEST" mode with CONSULT.

OR

with CONSULT.

:
3)

Check the “P/N POSI SW" signal in the following

Select “P/N POSI SW" in “DATA MONITOR" mode FA

SEFg64N

conditions. A
Condition (Gear position) Known good signal BR
“N'" and "P" {A/T only) position ON
Except the above position OFF
p P ST
OR
1} Turn ignition switch ““ON"". BE
2) Check voltage between ECM terminal € and body
ground in the following conditions.
HA
Condition {Gear position) Voltage (V) (Known good data)
“N'"" and “P” (A/T only) position Approx. O EL
Except the above position Approx. 4
IDX
EC-183 315



TROUBLE DIAGNOSIS FOR DTC 103

Park/Neutral Position Switch (DTC: P0705)

(Cont’d)
EC-PNP/SW-01
ECM (ECCS CONTROL MODULE)
RS : Detectable line for DTC
e : Non-detectabie line for DTC
NEUT @ : AT models
|L2£|| @ : M/T models
*1
o ©_ 1.’ @ RIG
G/OR
r‘j RIG
sl
G/OR rﬁ]
NP
SIGNAL J
G/OR
i ] AT CONTROL UNIT (M21)
GfOF\-'
G/OR
1 !
GIOH-
Neutral
& o o o 5
G/OR IELT_—O\“I
*1:RIG ==+ AT models
G/OR s == M/T models Others
POSITION I | I
SWITCH E B B
[
®
.5 |
E42
. Refer to last page (Foldout page).
e/ - FEEEN ” ,

102103
108|109
114[115

MEC0S3B
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TROUBLE DIAGNOSIS FOR DTC 103

Neutral position switch

SEFS08P
W - DISCONNECT [y
MEF363A

E]

DISCONNECT = DISCONNELT
o)
€ A€

&

—

[Ecn_ [fconnecror]| @By @
22

SEF365NA

Park/Neutral Position Switch (DTC: P0705)

(Cont'd)
DIAGNOSTIC PROCEDURE

Neutral position switch

INSPECTION START

Y

CHECK GROUND CIRCUIT. NG | Check the following.

1) Disconnect neutral position switch | ® Harness connectors
harness connector. (E202),

2} Check harness continuity between @ Harness continuity
terminal and body ground. between neutral posi-
Continuity should exist. tion switch and body

ground
OK If NG, repair harness or
conneclors.
B v

CHECK INPUT SIGNAL CIRCUIT. NG_ Check the following.

1) Disconnect ECM harness connector. | @ Harness connectors

2) Check harness continuity between D),

ECM terminal € and terminal ®). e Harness conneclors
Continuity should exisl. (o),
oK e Harness connectors’
(GDX

Y

¢ Harness confinuity
between ECM and neu-
tral position switch

If NG, repair harness or

connectors.

CHECK COMPONENT
{Neutral position switch).
Refer to MT section

NG

OK
¥

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

l Trouble is not fixed.

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

and retest.

Y

INSPECTION END

EC-185

Replace neulral position

"] switch.

FEE

€L

)

Iyl
i—

DX
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TROUBLE DIAGNOSIS FOR DTC 103

B NEUTRAL POSISW CKT

SHIFT
out ofF N/P .rangE
THEN

TOUCH START

Il START

|

SEF6E9P

3% MONITOR

¥ NO FAIL D

START SIGNAL OFF
CLSD TH/P SW ON
AR COND SIG OFF
P/N POSHSW ON

RECORD

SEF111P

Park/Neutral Position Switch (DTC: P0705)

(Cont’d)

Inhibitor switch (A/T contro! unit)

INSPECTION START

Y

CHECK OVERALL FUNCTION.
1) Turn ignition switch '""ON'"",
2) Perform “NEUTRAL POS| SW
CKT"” in “"FUNCTION TEST™
mode with CONSULT,
OR

OK

Y

1) Turn ignition switch “ON"".

2) Check neutral position switch
signal in "DATA MONITOR™
mode with CONSULT.

“N* or “P” position: ON
Except above: OFF
OR

DISCOMMNECT

A/T controb unit
harness connector

Brake pedal —

(L;:—:_

SEF228P

BISCONNECT

[C e [ofconnecror] |
22

OISCONNECT

\C_cion o] connecton |

13 A/T control

unit

@ 1) Make sure that inhibitor switch
circuit functions properly.
(Refer to AT section.)

2) Disconnect ECM harness con-
nector.

3) Shift selector lever to "P”’
position.

4) Turn ignition switch "ON".

5) Check harness continuity
between ECM terminal ¢ and
body ground.

Continuity should exist.

6) Shift selector lever to "N
position.

7} Check harness continuity
between ECM terminal @ and
body ground.

Continuity should exist.

5 lNG

INSPECTION END

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch “"OFF".

2} Disconnect A/T confrol unit harness
connecter and ECM harness connec-
tor,

3) Check harness continuity between
ECM terminal € and A/T conirol unit

NG

SEF507P

terminal .

Continulty should exist.
4 OK
®

EC-186

. | Check the following.
v ¢ Harness connectors

(R,

e Harness continuity
between ECM and A/T
control unit

If NG, repair harness or

connectors.
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TROUBLE DIAGNOSIS FOR DTC 103

Park/Neutral Position Switch (DTC: P0705)

(Cont’d)
®
CHECK COMPONENT NG Replace inhibitor switch. &l

(Inhibitor switch).
Refer to AT section.

Jox ()

r

Disconnect and recennect harness con-
. . . EM
nectors in the circuit, and reiest. 5

l Trouble is not fixed.

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

INSPECTION END

FE

el

M

AT

PD

FA

RA

ST

BIF
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TROUBLE DIAGNOSIS FOR DTC 105

To EGR valve and
carbon canister

EGR and Canister Control Solenoid Valve (DTC:
P1400)

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

» When the ECM sends an OFF signal, the vacuum signal passes
Yo intake through the solenoid valve. The signai then reaches the EGR
air flow i
aecass|  Valve and carbon canister.
Diagnostic
Check items
Trouble Code Matfunction is detected when ... gc tem
(Possible cause}
No.
® Harness or connectors
108 ¢ The impraper vollage signal is entered to ECM {The EGR & canister control solenoid vaive circuit
P1400 through EGR & canister controi solenoid valve. is open or shorted.)
o EGR & canister control solenoid valve

BEGRC SOLA CIRCUTTE
DOES THE SOLENGID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

|_next J| NO ][ YES |

MEF982D)

B ACTIVE TEST R ]
EGRc sovy - ON

— == MONITOR = ==
CMPS-RPM (REF} Orpm

MEF353F

OVERALL FUNCTION CHECK

Instead of performing the DTC DETECTING CONDITION, the
following method can be used for checking the function of the
EGR and canister control solenoid valve. (However, the DTC
detection can not be confirmed.)
1) Turn ignition switch “ON".
= 2) Perform “EGRC SOL/V CIRCUIT" in
TEST” mode with CONSULT.
OR
Turn ignition switch “ON"".
Perform “EGRC SOLENOID VALVE" in "ACTIVE
TEST” mode with CONSULT and check the operating
sound, according to ON/OFF switching.
OR
DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

@ 1) Start engine and warm it up sufficiently.
2j

“FUNCTION

® 2

Turn ignition switch "OFF"' and wait for at least 3
3) Turn ignition switch “ON" and lightly depress the
4) Select “MODE 3" with GST.
OR
i
2) Turn ignition switch “OFF"” and wait for at least 3
seconds.
accelerator pedal for at {east 5 seconds.
4} Perform “Diagnostic Test Mode I (Self-diagnostic

seconds.
accelerator pedal for at least 5 seconds.
Start engine and warm it up sufficiently.
3) Turn ignition switch “ON" and lightly depress the
results)’” with ECM.

EC-188



TROUBLE DIAGNOSIS FOR DTC 105

EGR and Canister Control Solenoid Valve (DTC:
P1400) (Cont’d)

IGNITIONSWITCH| | @l
ON or START
Refer to "EL-PCWER". NN : Detectable line for DTC Rl 2
10A s | Non-detectable line for DTC
BR - EM

I

@
FE
CL
G D
AR L m— L{Zm\-jsfw -BM@UH T
EGRECANISTER
CONTROL
SOLENOID VALVE AT
&2
FD
F&
LR
]1 RA
EGR
BR
ECM (ECGS CONTROL MODULE) 8T
Fefer to last page (Foldout page}. BF
#s3) |
@ EhED "
GY B
EL
1of1ofiod] [roqrosfros DX
107[108}109) [11gfr1fi12
113]114]115)

MECO039B
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TROUBLE DIAGNOSIS FOR DTC 105

¥
@;\1" : 3 EGR and canister
e b contrel solencid valve

sub-harness connector

EGR and Canister Control Solenoid Valve (DTC:

P1400) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

=PI Ly
‘l / L 4
* CHECK POWER SUPPLY. NG | Check the following.
' W@)f 1) Disconnect EGR & canister control | @ Harness connectors
'”take_fl“&?{"'c: SEF199P sofenoid valve sub-harness connec- (med),
for. o 10A fuse
- 2) Turn ignition swiich "ON"". e Harness continuity
@ Eé) 3) Check voltage between terminal (@ between EGR & canister
S and ground with CONSLILT or tester. control solenoid valve
Voltage: Batlery voltage sub-harness connector
oK and fuse
If NG, repair harness or
) connectors.
8] v
Py -
(j@) CHECK OUTPUT SIGNAL GIRCUIT. NG | Check the following.
1 1) Disconnect ECM harness connector, " | ® Harness continuity
"aprazzp| | 2) Check harness continuity between between EGR & canister
ECM terminal and terminal (). control solenoid valve
E Conlinuity should exist. sub-harness connectar
DISCONNECT - DISCONNECT
g OK and ECM
G T3 If NG, repair harness or
i connectors.
[ CONNECTOR]| @
103 - NG -
Check the following. . | Repair harness or con-
® Harness continuity between EGR & " | nectors.
canister control solenoid valve and
EGR & canister control solenoid valve
L
- sub-harness connector
SEF473P v OK
NG

CHECK COMPONENT

(FGR & canister control solenoid valve).
Refer to "COMPONENT INSPECTION".
{See page EC-191))

Y

oK

Y

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

l Trouble is not fixed.

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

and retest.

'

INSPECTION END

EC-190

Replace EGR & canister
control solenoid valve.
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TROUBLE DIAGNOSIS FOR DTC 105

EGR and Canister Control Solenoid Valve (DTC:

P1400) (Cont’d)
COMPONENT INSPECTION

EGR and canister control solenoid valve

Check air passage continuity. Gl
Air passage Air passage

BATTERY Condition continuity continuity MA
between ®) and between & and ® :

12V direct current sup-

EM

AEC241

ply between terminals Yes No
@ and & '
No supply No Yes LC

If NG, replace solenoid valve.

FE

CL

MT

AT

PD

FA

RA

BR

ST

BF

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (DTC: P0600)

These circuit lines are used to control the smooth shifting up
and down of A/T during the hard acceleration/deceleration.
Voltage signals are exchanged between ECM and A/T control
unit.

Diagnostic

Trouble Malfunction is detected when ... Chfmk Iltem
{Possible Cause}
Code No.
POB00 ® Harness or connectors

unit continuously.

# ECM receives incorrect voltage from A/T control

(The ¢ircuit between ECM and A/T contral unit is
open or shorted.)

*: This DTC can be detected only by “"DATA MONITOR (AUTO TRIG)"” with CONSULT.

—
|__ecm o[ connecron]]
24 29

|

@®
®

AE D

SEFt55P

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION
1) Turn ignition switch “ON".
2) Select “'DATA MONITOR"” mode with CONSULT.
3) Start engine, and race more than 1,000 rpm once,
then wait for at ieast 40 seconds.
OVERALL FUNCTION CHECK

Instead of performing the DTC DETECTING CONDITION, the
following method can be used for checking the function of the
A/T contro! function. (The “NG" of this check means the same
as the DTC detection.)
@ 1} Turn ignition switch “"ON"".
2) ~ Start engine.
3) Check voltage between
ECM terminal & and ground.
ECM terminal €8 and ground.
Voltage: Approximately 7V
4} Check voltage between
ECM terminal §8 and ground.
Voltage: Approximately OV or 7V

EC-192 324



TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (DTC: P0600) (Cont’d)

EC-AT/C-01
AT GONTROL UNIT (M21)
I . Detfectable line for DTC @p
e ; Non-detectable line for DTC
A
DT DT2 DT3
/G LW R
LG
A

LG Lw LR
'—E:JJ """"""""""" L.JEI """"""""" . FE

L/G LW LR
CL
T

4

AT
20
UG LW LR FA

DT DT2 DT3
RA

ECM (ECCS CONTROL MODULE) (F1)
8T
BF
TOITLr K
w

EL
D%

105
1o7hioeqiog] hofin
IE COGE R EEEE

MEC050B8
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TROUBLE DIAGNOSIS FOR DTC P0600

ECM {ECCS control module)

X
_/D

ECM harness o —

connector

A/T control unit
harness connector

ﬁake pedal

SEF228P

A/T Control (DTC: P0600) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

AT CAUNIT CDNNECTOH

e

{___EcH Hconnecrmu Py E:
24 29 30 DISCONKECT
@a
) R SEF156P
B DISCONNECT
A€
I[__Ecm o] connector]|
24,29, 30
S_EF15?P

CHECK INPUT SIGNAL CIRCUIT.

1) Check harness continuity between
ECM terminal @ and ground, ECM
terminal €9 and ground, ECM termi-
nal @ and ground.

Continuity should not exist.

OK
¥

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

¥

Trouble is not fixed.

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

¥

INSPECTION END

EC-194

A4

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1) Turn ignition switch "“OFF". "| e Harness connectors
2) Disconnect ECM harness connector o),
and A/T control unit harness connec- @ Harness continuity
tor. between ECM and A/T
3) Check harness continuity between control unit.
ECM terminal @ and terminal o, If NG, repair harness or
ECM terminal @ and terminal {1, connectors.
ECM terminai &) and terminal .
Continulty should exist.
OK
B] ) J
NG

Check the harness
between ECM and A/T
control unit.

if NG, repair harness.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

BATTERY

Injector

Refer to "EL-POWER".

EC-INJECT-01

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

IGNITION
OFF(‘/‘ ST |SWITCH

ACC‘*'A,
T

BR
DIz

L"]
B/R
B!F!

[

5=
Biﬁ
1 T T
B/R A R A
=1 [ =1 =1

INJECTOR INJECTOR INJECTOR
NO.1 NO.2 NO.3

| R [ (L) 1]
V\i.’B Y8 G/B LiB
w/B v/B a/B LB
el izl [iod el
INJE INJ#2 INI#S [ATZ]

ECM (ECCS CONTROL MODULE)

B B B B

—_
(2]

W

101102203 [104}105}i08] 11213
071080109 [110]111]112
napnans] [11ej117|ng,

5]
11121314
15

I
[6]7[6]9)
EIRE

EC-195

e
—
=
=)

=
@
()
m
w

Reder to last page (Foldout page).

MEC0558

A
EM

LG

FE

327



TROUBLE DIAGNOS!S FOR NON-DETECTABLE ITEMS

Nozzle

Injector (Cont’d)
COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the
ECM supplies a ground to the injector circuit, the coil in the
injector is energized. The energized coil pulls the needle valve
back and allows fuel to flow through the injector into the intake
manifold. The amount of fuel injected depends upon the injec-
tion pulse duration. Pulse duration is the length of time the
injector remains open. The ECM controls the injection pulse

duration based on engine fuel needs.

Suitable tool

SEF730L

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect injectar harness connec-
tor.

3} Turn ignition switch “"ON"".

4) Check voltage between terminal @
and ground with CONSULT or tester,
Vollage: Battery voltage

Injector harness connector A e rarap
E E DISCONNECT
V.l 36
(aibl
KD A
" sersaze

lOK

®

EC-196

Coil
SEF596K
BACTVETEST W [] INSPEGTION START
*** POWER BALANCE """ l
= == MONITOR = = =
CMPS-RPM(REF)  737rpm CHECK OVERALL FUNCTION. oK INSPECTION END
IACV-AAC/Y 41% 2) Perform "POWER BALANCE”
in "ACTIVE TEST" mode with
- 2 3 4 CONSULT.
I——“_”—I RESET 3) Make sure that each circuit
l ” ” ” I produces a momentary engine
MEF354F speed drop.
OR
. 2) Listen to each injector operaf-
\ 6/ ing sound.
@ (} / & Clicking noise should be
Clitk heard.
Cliey NG
B
NG

Check the following.

¢ Harness connectors
ED, '

® Harness connectors
meD), (F2)

e Harness continuity
between injector and
ignition switch

If NG, repair harness or

conneclors.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Cont’d)

S ®
DISCONNECT mscunwecr
HE
[—Ecn " {of conneeTor] ('5 GHECK QUTPUT SIGNAL CIRCUIT NG [ check i
alb) . . eck the following.
102 » 104 » 107 » 109 1) Turn ignition switch “OFF’". | @ Harness continuity @Gl
* ¥ ~ 2) Disconnect ECM harness connector, between ECM and injec-
3) Check harness continuity between tor
oY terminal (@ and ECM terminals (I02), If NG, repair harness or MA
Q] (a0, G, (). conneotors.
Continuity should exist.
SEF108P VOK EM
CHECK COMPONENT NG | Replace injector.
(Injector). i LG

Refer to "COMPONENT INSPECTION”,
(See page EC-197.)

OK
Y

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

. Trouble is not fixed.

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

and retest. WT
INSPEGT1ION END AT

PD

FA

DISCONNECT . COMPONENT INSPECTION FA
“ Injector
“-/\/‘_ 1. Disconnect injector harness connector. BR

2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14Q)
If NG, replace injector. ST

[Intake manifold SEF475P

HA

EL

DX
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal

IGNITION SWITCH
START

1
OR —

OR

By

ECM (ECCS CONTROL MODULE )

% 7 5A Refer to "EL-POWER".

EC-S/S1G-01

I : Deteclable line for DTC
e Non-detectable line for DTC

104)

110)

1§17

EC-198

Refer 1o last page (Foldout page).

@ . &

MECO568
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B START SIGNAL CKT B

1. CLOSE THROTTLE, SHIFT
TO P OR N RANGE.

2. TOUCH START AND
START ENGINE

Start Signal (Cont’d)

INSPECTION START

Y

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

OK

IMMEDIATELY.
[ next J| START |
SEF191L
A
]i T MONITOR Tr NO FAIL D

START SIGNAL OFF

CLSD TH/P SW ON

AIR COND SIG OFF

P/N POSI SW ON

| RECORD

SEF111P|

= 1) Turn ignition switch “ON"".
2/ 2) Check "START SIGNAL" in
“DATA MONITOR"” mode with

CONNECT

[ Ecn Fﬁcomacronj] E
20

L&
ol

SEF109F

CONSULT.
IGN "ON" OFF
IGN "START" ON
OR
1) Turn ignition switch to
“START".

2) Check voltage between ECM
terminal & and ground.
Voltage:

Ignition switch “START"”
Battery voltage

Except above
Approximately 0V

lNG

Check the following.

» Harness connector (M83), (72)

e 7.5A fuse

o Harness conlinuity between and
ignition switch

If NG, repair harness or caonnectors.

Y

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

l Trouble is not fixed.

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

and retest.

INSPECTICN END

EC-199

INSPECTION END

MA

EM

e

FE

cL

T

AY

PD

FA

RA

BR

ST

BF

HA

EL

331



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump
SYSTEM DESCRIPTION

Engine speed
Camshaft position sensor ™ EcMm —
(ECCS N
| * pump
Start signal contro relay
Ignition switch »| moduie)
The ECM activates the fuel pump for several sec- Condit e o
onds after the ignition switch is turned on to ondition ue pump operal
lmporoye engine startability. If the E.C,:M receives ? Ignition switch is turned to ON. Operates for
180° signal from the camshaft position sensor, it 5 seconds
knows that the engine is roota!ing, and causes the Engine running and cranking Operates
pump to perform. If the 180° signal is not received Wh S p o 1 second
when the ignition switch is on, the engine stalls. en ongine Is stoppe ops In
The ECM stops pump operation and prevents bat- Except as shown above Stops

tery discharging, thereby improving safety. The
ECM does not directly drive the fusf pump. It con-
trols 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).

Fuel pump

SEF476P

EC-200
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

IGNITION SWITCH
ON or START

?

El

—-

Refer ta "EL-POWER".

EC-F/PUMP-01

B : Detsctable line for DTC
e : Nan-detectable line for DTG

: Models with ABS
{ER) : Models without ABS

A

BW BW
i1 5T cue \
@ 6" Py
ol [(Ma) BrY BY
2] ]
BP  BY BY = | FUEL
@ PUMP
) N
3]
B
B/P  BIY
IT@?I
B21
\
IE/.I_’- B ? B B
]
|
@& :@®
ECM (ECCS CONTROL MODULE) @D
? Refer 1o last page (Foldout page).
o] ] NGD)
(B21) 2B (M) (T2 (030
[le] @ EXU @ (12 @ @,

tojiezfroal [ro4)aos]acg
1orf108f1og] [110f111{112
114|115

EC-201

MECQ578

MA
EM
LG
FE
€L
WT
AT

PD
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

=L
= A
intake :r/(

SEF477P

E Oriver side /

Data link connector
for CONSULT L ——N———

Y—r

1

[on

SEF479P

Fuel pump harness
———"""_\ connector

—
P ——

SEF480P

Fuel Pump (Cont’d)

INSPECTION START

1

CHECK OVERALL FUNGCTION. OK INSPECTION END
1) Turn ignition switch “ON", -
2} Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be felt
on the fuel feed hose for 5 seconds
after Ignition swliich Is turned “ON".
NG
B
CHECK POWER SUPPLY. NG | check the following.
1) Turn ignition switch “OFF", "{ & 15A fuse
2) Disconnect fuel pump relay. e« Harness continuity
3) Turn ignition switch “ON"', between fuse and fuel
4) Check voltage between terminals (1, pump relay
(3 and ground with CONSULT or If NG, repair harness or
tester. connectors.
Voltage: Battery voltage
OK
CHECK GROUND CIRCUIT. NG| Gheck the following.
1) Turn ignition switch “OFF"'. | @ Harness connectors
2) Disconnect fuel pump harness con- (),
nector. . # Harness connectors
3) Check harness continuity between D)
terminal (& and body ground, termi- e Harness continuity
nal and terminal (&). between fuel pump and
Coniinuity should exist. body ground
e Harness continuity
OK between fuel pump and
fuel pump relay
If NG, repair harness or
connectors.
D]
NG

CHECK OUTPUT SIGNAL CIRCUIT.

1} Disconnect ECM harness connector.

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

b4

oK

®

EC-202

Check the following.

e Harness connectors
(CONEGD,

e Harness continuity
between ECM and fuel
pump relay

If NG, repair harness or

connectors.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT

b [

1"

_ DISCONNECT
Wik
A€
G0

W DISCONKECT
s f 2

«]

Fuel Pump (Cont’d)
®

l

CHECK COMPONENT
{Fuel pump relay).

1) Reconnect fuel pump relay,
fuel pump harness connector
and ECM harness connector.

2) Turn ignition switch “ON".

3) Turn fuel pump relay "ON"
and "“OFF" in “ACTIVE TEST"
mode with CONSULT and
check operating sound.

OR

NG

Y

Refer to “Component
Inspection™.
{See page EC-204.)

Lo

&

SEF481P

OK
r

Replace fuel pump relay.

CHECK COMPONENT

{Fuel pump).

Reter to "COMPONENT INSPECTION".
(See page EC-204.)

NG

DISCDNNECT = OISCONNECT
1‘-‘[: 4
15

{___Ecn Hconmzcmn]

[2[X]1]
@

<]

[en

OK

Y

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

v Trouble is not fixed.

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

Y

INSPECTION END

SEF482P
WACTVETESTE [
FUEL PUMP RELAY ON
— = = MONITOR = = =
CMPS+RPM(REF) Orpm

MEF309F

EC-203

Replace fuel pump.

A

EM

LG

FE

CL

M

PD

A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEF511P,

Fuel Pump (Cont’d)
COMPONENT INSPECTION

Fuel pump relay
Check continuity between terminals @ and &.

Conditions Continuity

12V direct currenl supply

. Yes
between terminals (T and (@

No current supply No

If NG, replace relay.

Fuel pump
1. Disconnect fuel pump harness connector,
2. Check resistance between terminals @ and ®.
Resistance: 0.2 - 5.0(2
If NG, replace fuel pump.

EC-204
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Controi
SYSTEM DESCRIPTION

Vehicle speed sensor Vehicle speed

Y

Engine coolant temperature sen- Engine coolant temperature
sor ECM WA

{ECCS -
control | Cooling fan relay(s)

»| module) EM

Y

Air conditioner switch Air conditioner "ON’' signal

- s . Air conditi i
Air conditioner triple-pressure nditioner pressure signal

switch

Y

LG

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

FE
Operaticn
Air conditicner switch is “OFF"'. Air conditioner switch is “"ON” and triple-pressure switch is “OFF", @IL
=Ty ou
22 292 5
go Bo s
87 100 (212) B "EaO 100 {212) 2 MT
2 95209 2
T [ 3=
'%,E [ |
o 0o
i3 , . 58 AT
20 80 20 80
1) (50) (12} (50)
Vehicle speed km/h (MPH) . Vehicle speed km/h (MPH) PD
Air conditioner switch and triple-pressure swilch are “ON".
o -
2e FA
5 g i
& ° 100 212) 2 e
s RS RA
.8 E b -t
&8 '
20 80 BR
12y (50}
Vehicle speed km/h [MPH)
[]: Cooling fans do not operate.  [77]: Cooling fans operate at “"Low” speed. B3 : Cooling fans operate at “High” speed. seriase| ST

BF

HA

EL
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control (Cont’'d)

EC-COOL/F-01

IGNITION SWITCH

ACC or ON BATTERY
Refer to "EL-POWER".
7.5A % 30A
NS : Detectable line for DTG
ugm BIIW s : Non-detectable line for DTC
@ L
&) E*E.l s o
L/OR
‘ I
I
I ||
LOR BW LOR BW
=7 21 E) cooung
T COOLING [2] T FAN
[ e g =y
] S0/ EY]
BRW

g

—Bri—s i

Clg

N

@ *—UF
OR/L uG
RFRH RFRL

ECM (ECCS CONTROL MODULE)

BR'W W/R

1 I
COOLING
FAN
MOTOR

12

o ® b

LI LI
B 8 B B
L& J_

+ =

Ea2
Refer to last page (Foldout page).
‘
@, B

MEC062B

EC-206
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

oy oy A
Cooling fan relay-1
X7 p .

SEF493P

Cooling Fan Control (Cont’d)

INSPECTION START

4

FEHECK COOLING FAN LOW SPEED
OPERATION.
1} Disconnect cooling fan relay-1.
2) Turn ignition switch "ON"".
3) Perform “"COOLING FAN
CIRCUIT” in “FUNCTION
TEST" mode with CONSULT.

NG

B COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

OR
2) Turn ignition switch “"ON"".
3) Perform "COOLING FAN’ in
“ACTIVE TEST"" mode with
CONSULT.
CR

[vext ]| NO || YES

M

BACTIVETESTER [ ]
coouing FaN OFF
===MONTOR ===
COOLAN TEMP/S

m .
I O |

83°C

@ 2} Start engine.
3) Set temperature lever at full
cold position,
4) Turn air conditioner switch
"ON".

6) Run engine at idle for a few
minutes with air conditioner
operating.

7) Make sure that cooling fan

operates at low speed.

5) Turn blower fan switch "ON"'.

MEF313F

Cooling fan
a—p /_

SEC163BA

ior(
®

EC-207

N Check cooling fan low
"| speed controi circuit.

(Go to ['PROCEDURE A 1)

M2

ERM

LG

FE

CL
MT
AT
PD
FA
RA\.
BR

ST

RA

EL
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

\ Fuel fiitr -\

Cooling Fan Control (Cont’d)

®

= l

CHECK COOLING FAN HIGH SPEED
OPERATION.
1) Turn ignition switch "“OFF".
2) Reconnect cocling fan relay-1.
3) Disconnect cooling fan relay-2.
4) Turn ignition switch “"ON'"".
£/ 5) Perform “COOLING FAN
CIRCUIT" in “FUNCTION
TEST"” mode with CONSULT.
OR -

NG

4) Turn ignition switch 'I'ON”.
8/ 5) Perform “COCLING FAN" in
"ACTIVE TEST" mode with
CONSULT.
OR

B COOUNG FAN CIRCUIT H

DOES

®

4) Turn air condilioner switch and
blower fan switch “"OFF",

5) Disconnect engine coolant
temperature sensor harness
connector.

6) Connect 1500 resistor to
engine coolant temperature
sensor harness connector.

7) Restart engine and make sure
that cooling fan operates at
higher speed than low speed.

COOLING FAN

OK

¥

ROTATE AND STOP

INSPECTION END

EVERY 3 SECONDS ?

[ NExT || NO | YES

MEF311F

BACTVETEST B[]
cooLING FaN OFF
= =— — MONITOR = = =

COOLAN TEMP/S 88eC

|
ﬂﬁl LOW

MEF314F

Coaling fan
=/

7 150 © resistor

DISCONNELTY

Engine coolant
temperature sensor
harness connector

MEFB13EA

EC-208

. | Check cooling fan high
| speed control circuit.

(Go to [PROCEDURE B |)

340



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Cooling Fan Control (Cont’d)

.
e — DISCONNECT
3 weal PROCEDURE A
21 TS.
5
- INSPECTION START
@l
b O L4
GCHECK POWER SUPPLY. NG | Check the following. WA
("—"] 0 1) Turn ignition switch “CFF". " | ® Harness connectors
J ;}\ 1 2) Disconnect cooling fan relay-2. CIGED)]
S“EF495P 3) Turn ignition switch “ON"". ® 7.5A tuse EM
4) Check voltage between terminals (&), @ 30A fusible links
D] w’i (® and ground with CONSULT or e Harness continuity
— \ tester. between cooling fan LE
A . Voltage: Ballery voltage relay-2 and fgse.
o Harness continuity

Cooling fan motor 0K

harness connector ~~_ between cooling fan

relay-2 and battery
If NG, repair harness or

connectors.
FE
m L 4
Batter;;\ CHECK GROUND GIRGUIT. NG | Repair harness or con- el
b 1) Turn ignition switch “OFF”. " nectors.
2) Disconnect cooling fan motor harness
m = DISCONNECT connector.
E@ 3) Check harness continuity between MT
— terminal (3 and terminal .
3 —m—- Continuity should exist.
[2 T 1] 4) Check harness continuity between AT
E terminals (€ , @ and body ground.
Continuity should exist.
OK PO
[
@ | { |
_ GHECK OUTPUT SIGNAL CIRCUIT. NG | check the following. FA
sersoop| | 1) Disconnect ECM harness connector. "1 @ Harness connectors
2) Check harness continuity between (E109),
— ECM terminal @ and terminal (1. & Harness connectors BA
=g lssonet E@ Continulty should exist. ,@
Géj] 15. Ok & Harness continuity
— 3 between cooling fan BR
“ ECH o BONNEBTOR]I 7] relay-2 and ECM
14 If NG, repair harness or
connectors. ST
L J
CHEGK COMPONENT NG | Replace cooling fan relay.
{Cooling fan relay-2). v BF
hud Refer to "COMPONENT INSPECTION’.
SEF510P| | (See page EC-212.)
40K HA
®
EL
DX

EC-209 341



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control (Cont’d)
®

|

Replace cooling fan

CHECK COMPONENT NG
| motors.

{Cooling fan motors}.

Refer to "COMPONENT INSPECTION".
(See page EC-212))

lOK

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

v Trouble is not fixed.

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

and retest.

hd
INSPEGTION END

PROCEDURE B

INSPECTION START

v

EC-210

CHECK POWER SUPPLY. NG | check the following.
1) Turn ignition switch ""OFF". "1 @ Harness connectors
2) Disconnect cooling fan relay-1. (m),
3) Turn ignition switch “ON"". » 7.5A fuse
SEF493P 4) Check voltage between cooling fan ® 30A fusible link
! relay-1 terminals &, & and ground # Harness conlinuity
with CONSULT or tester. between cooling fan
51 = DISCONNECT Voltage: Batlery voltage relay-1 and fuse
TS, Bk o Harness continuity
between cooling fan
relay-1 and battery
If NG, repair harness or
connectors.
F =y
®
SEF495P




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT

d- -y

(L= =

o DISCOMNECT
d€

0y

211
5

SEF496P
= CISCONNECT T DISCONNECT
€

[[_Ech__ |o| coNNECTOR))
13 3
[2[})]
5]
SEF497P

Cooling Fan Control (Cont’d)

CHECK GROUND CIRCUIT.

1) Turn ignition switch “"OFF”.

2) Disconnect cooling fan motor harness
connector.

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

NG

. | Repair harness or con-

nectors.

4) Check harness continuity between

terminals &), @ and bedy ground.

Continuity should exist.

OK

CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1) Disconnect ECM harness connector. | ® Harness connectors
2) Check harness continuity between Ei09),

ECM terminal @ and terminal (). # Harness connectors

Continuity should exist. WD) (F)

OK @ Harness continuity
between cooling fan
relay-1 and ECM

If NG, repair harness or
connectors.
¥
GHEGK COMPONENT NG | Replace cooling fan
(Cooling fan refay-1). | relays.
Refer to "COMPONENT INSPECTION".
(See page EC-212)
lox
CHECK COMPONENTS NG

{Cooling fan motors).
Refer to "COMPONENT INSPECTION'.
(See page EC-212))

lox

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

l Trouble is not fixed.

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

and retest,

INSPECTION END

EC-211

Y

Replace cooling fan
motors.

ENM

LC

FlE

cL.

MT

[HA

EL

343
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Cooling Fan Control (Cont’d)

COMPONENT INSPECTION
5o Cooling fan relays-1 and -2
{’0@\ Check continuity between terminals @ and &.
5 Conditions Continuity
[2D1] .
3 12V direct current supply between Yes
=2 terminals () and (3
No current supply No
SEF511P
If NG, replace relay.
Cooling fan motor
1. Disconnect cooling fan motor harness connectors,
Cooling fan motor 2. Supply cooling fan motor terminals with battery voltage and
harness connector check operation.

DISCONNECT

- ié} Terminals
Speed
(®) (D)
Cooling fan Low © @
motor High @, @ ® @
SEF512P

Cooling fan motor should operate.
If NG, replace cooling fan motor.

EC-212



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch
EC-PST/SW-01

ECM (ECCS CONTROL MODULE) @l
—I W : Detactable line for DTC . MA,
E:“L'—J;r | : Nan-detectable line for DTC
PU|/W EM
G :
F'U!W
FE
Pli!W €L
1
B B s
" SWITCH AT
3]
1 PD
FA&
I I RA
B B B
® J_ BR
L L
8T
%to Iasl.page (Foldout page). BF
- (M83)
(12)
D € . "
EL
DX

MECO61BE

EC-213 345
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e |
ower steering oil
%pmssure switch

\/

SEF484P

B Aw/ST SIGNAL CIRCUIT

HOLD STEERING WHEEL
IN A FULL

LOCKED rosmon
THEN
TOUCH START

L_next || START |

MEFO23E

>

#MONITOR #NO FAIL  []

PW/ST SIGNAL OFF

L RECORD |

SEF5a1l

Power Steering Oil Pressure Switch (Cont’d)

DESCRIPTION

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idie speed and
adjust for the increased load.

INSPECTION START

l

CHECK OVERALL FUNCTION. OK INSPECTION END
1) Turn ignition switch "ON".
2) Perform “'PW/ST SIGNAL
CIRCUIT" in “"FUNCTION
TEST" mode with CONSULT.

A4

OR
1) Start engine.

2) Check “PW/ST SIGNAL" in
“DATA MONITOR" mode with
CONSULT.

Steering is neulral position: OFF

Steering Is turned: ON

OR

e i comecion] %j
L &

@ O

SEF126P

@ 1) Start engine.
2) Check voltage between ECM
terminal €9 and ground.
Voltage:
When steering wheel is
turned quickly.
Approximately 0V
Except above

Approximately 5V

~~._— Power steering \
\\‘_oil pressure switch
\hamess cannector \ Tire

SEF485P

,LNG
®

EC-214

346
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Power Steering Oil Pressure Switch (Cont’d)

E MHECONNECT
iEda)
18
&
) SEF217K
— DISCONNECT 5 D{SCONNECT
€ He&
e
[_ecn_dcowector] @b
25
@
SEF128P

DISCONNECT

€
]
P

Z=Ty

o)
TS

SEF344K|

®
E l
GHEGK GROUND CIRGUIT. NG | Repair harness or con-
1) Turn ignition switch “OFF". | nectors. @l
2) Disconnect power steering oil pres-
sure switch harness connector.
3) Check harness continuity between
terminal (0 and engine ground. WA
Continuity should exist.
OK
A
l ERM
GHECK INPUT SIGNAL CIRCUIT. NG ['Check the following.
1} Disconnect ECM harness connector. "} @ Harness connectors L@
2} Check harness continuity between ,
ECM terminal @ and terminal (@). » Harness connectors
Continuity should exist. {me),
o Harness continuity
OK between ECM and
power steering oil pres-
sure switch FE
If NG, repair harness or i
connectors.
. el
CHECK COMPONENT NG; Replace power steering
(Power steering oil pressure switch). "] oil pressure switch.
Refer to ""Component Inspection’'.
(See page EC-215.) MT
J OK
4
Disconnect and reconnect harness con- AT
nectors in the circuit, and retest.
Jr Trouble is not fixed. 1)
Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Recannect ECM harness connector FA
and retest.
'L R4
INSPECTION END
3R
87
BF
HA
COMPONENT INSPECTION
Power steering oil pressure switch el
1. Disconnect power steering oil pressure switch harness
connector then start engine.
2. Check continuity between terminais @ and ®. DX
Conditions Continuity
Steering wheel is being turned Yes
Steering wheel is not being turned Nao
If NG, replace power steering oil pressure switch.
EC-215 347
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IACV-Air Regulator
EC-AIRREG-01

IGNITION SWITCH 7]
ON ar START
15A Refer lo *EL-POWER". BN : Detectable line for DTC
% wawewsm : Non-detectable line for DTC

1
T
._I
1)
|_|+|_I m FUEL

&n |PUMP

RELAY
é—érﬂ e
@'y,

L/R
il ¥ mIACV
AR ’
* % REGULATOR
LW
B/P BfY
GBS |
BF By i F51
\ B,
B

1

2

@—o
I
Ill—-m

FPR
F15 F14
ECM {ECCS CONTROL MODULE)
Refer ta last page (Foldout page).

—
)@ dEBe® NI
w GY L

D

102jtodf
tosftoef
114|115

EC-216

MECO058B

348



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-Air Regulator (Cont’d)
DESCRIPTION

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

A bimetal, heater and rotary shutter are built inte the IACV-air
regulator. When the bimetal temperature is low, the air by-pass |
port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close

the by-pass port. The air passage remains closed until the A&
engine stops and the bimetal temperature drops.

{ SEF6368 EM
= FUEL PUMP CIRCUIT m INSPECTION START LG
PINCH FUEL FEED HOSE
WITH FINGERS. 1S THERE
ANY PRESSURE PULSATION
ON THE FUEL FEED HOSE? il
CR
DOES THE FUEL PUMP CHECK CONTROL FUNCTION. NG | Check fuel pump control
RELAY MAKE AN ianiti itch “ON" ™ circui
OPERATING SOUND EVERY 3 1) Turn ignition sw:ultch ON". circuil. Fle
SECONDS? 2) Perform “"FUEL PUMP (See page EC-200)
! : GIRCUIT" in “FUNCTION
NEXT |
L NO [YES | TEST" made with CONSULT. =
MEF5391B OR
2} Turn {uel pump relay “"ON"
r BACTIVE TEST M [T] and “OFF” in "ACTIVE TEST” Wy
FUEL PUMP fiELAY  ON mode with CQNSULT and
check operating sound. AT
i
== = MONITOR — == =— OR 7
CMPS-RPM(REF) Orpm @ 2) Pinch fuel feed hose with fin-
gers. PD
Fuel pressure pulsation should
be felt on the fuel feed hose
for § seconds after ignition EA
ON/OFF MEFSUQF switch is turned “ON”.
lOK
RA
®
BR
8T
BF
HA
ElL
X

EC-217 349
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lo
-~
@ln]

h/

. (A€

@) 52

SEF488P

IACV-Air Regulator (Cont'd)

®

a |

(CH
a t[)_é o OISCONNECT
\elflglh/ (A8
SEF:B?P

CHECK POWER SUPPLY.

1) Turn ignition switch "QFF"".

2) Discennect EFIl (IACV-air regulator)
sub-harness connector.

3) Turn ignition switch "ON".

4) Check voltage between terminal
and ground with CONSULT or tester.
Battery voltage should exist for 5 sec-
onds after ignition switch is turned
“ON".

NG

Check the following.

"| @ Harness connectors

Wiy, (7D

¢ Harness continuity
between |IACV-air regu-
lator sub-harness con-
nector and fuel pump
relay

If NG, repair harness or

connectors.

OK

'

SEF488P

CHECK GROUND GIRCUIT.

1) Turn ignition switch "OFF"',

2} Check harness continuity between
terminal (B and body ground.
Continuity should exist.

NG

OK

¥

Check the following.

| @ Harness continuity

between |IACV-air regu-

lator sub-harness con-

nector and body ground
If NG, repair harness or
connectors.

Check the following.

# Harness conlinuity between [ACV-air
regulator sub-harness connector and
|ACV-air regulator

NG

OK

hd

Repair harness or con-
-

| nectors.

CHECK COMPONENT

{IACV-air regulator).

Refer to "'Component Inspection™.
{See page EC-218.)

NG

¥

lOK

INSPECTION END

COMPONENT INSPECTION
IACV-air regulator

Reptace {ACV-air regula-
tor.

Disconnect EFIl (IACV-air regulator) sub-harness connector.
e Check IACV-air regulator resistance.

Resistance:

Approximately 70 - 80}

e Check IACV-air regulator for clogging.

EC-218
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IGNITION SWITCH
AGC or ON

IACV-FICD Solenoid Valve

BATTERY

Refer to "EL-POWER".

EC-FICD-01

i : Detectable line for DTC
s : Non-getectable line for DTG

7.5A 7.5A
2]
i 1 *1 : [33]« » STD models for U.S.A.
uclan G/B »» » Except STD models for U.S.A.
L/OR
>
& |
] LR
L/OR G/B 4 * I_l-]m
O =T i h
é 6” Q?Lg\C,)NDITIONEH [::
0 B1 l I-
2] |I—3-]| @ /A LA () —é—
GY LR A 4
| ® uR-l:E-ﬂ——R-EE:VUU\-E:]-B
N YD
GIY B VALVE(F54)
=1 =
6 TRIPLE-
Kl = o e e =
A piope &
é Iﬁ LAY
@T T L
=P ore J |
e &
Sl m ]
B/P ORB A
& ok I |
rooe il |
5]l 1[72] [571 8 B B
ACRLY PDSW TASW I ;_I

ECM (ECCS CONTROL MODULE)(F1)

sllbm

B

=

12

o @
“PU

alofaslce B o ¢

102]109] [104]r0s]tos

107]108]10s} [10]t11]112

113]11afi1s] [+ef117]11g

EC-219

LAl
L~
<

]

efer to last page (Foldout page).

m
=
(=]
=)

g¢

=
o
0

MECQ58B

EC
COMPRESSOR

FE

CL

EL

iB)e
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont’d)

fdle adjusting

screw

IACV-AAC

valve

|ACY-FICD
solencid valve

MEF023D)

DESCRIPTION
valve, IACV-FICD solenoid valve and idle adjusting screw. It
receives the signal from the ECM and controls the idle speed

at the preset value.

@ i

INSPECTION START

v
OK

INSPECTION END

The idle air adjusting (1AA) unit is made up of the IACV-AAC

b4

\\\\\\\l | Hfu.u/,
/
§_ C H
%——*
_é' _
’/ x1000 r/ A’c
MEF&34E
B\ > ==
E} Intake manifold =

CHECK OVERALL FUNCTION.
1) Start engine and warm it up suffi-

2) Check idle speed.

ciently.

M/T: 700 =50 rpm
AIT: 70050 rpm (in “N” position)
If NG, adjust idle speed

3) Turn air conditicner switch and
blower fan switch “ON"

4) Recheck idle speed.

M/T: Approx. 1,000 rpm
AIT: Approx. 1,000 rpm (in “N" posl-

[a

e

-
40 |,

LV]

IR

valve) sub-harness connector
3) Restart engine and tet it idle.

and ground with CONSULT or tester

SEF489P

Voltage: Battery voltage
OK

4) Check voltage between terminal (&)

tion)
NG
Check if air conditioner compressor NG_ Refer o HA section.
functions normally. -
OK
B h J
CHECK POWER SUPPLY. NG | check the following.
1) Stop engine. ] & Harness connectors
2) Disconnect EFI (IAGV-FICD salenoid meD), (Fa)
o Harness connectors
€}

EC-220

® Harness continuity
between |ACV-FICD

solenoid valve sub-
harness connector and
air conditioner relay

If NG, repair harness or

connectors.

352
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/a

-
win

\e

d
h/

15

DISCONNECT

(&

SEF4890P

IACV-FICD Solenoid Valve (Cont’d)

®

CHECK GROUND CIRCUIT.

1) Stop engine.

2) Check harness continuity between
terminal () and body ground.
Continuity should exist.

NG -

OK

¥

¥

Check the following.

e Diode

# Harness connectors
®. |

e Harness connectors
),

® Ambient switch

e Harness continuity
between [ACV-FICD
solenoid valve sub-
harness connector and
body ground

e Harness continuity
between IACV-FICD
solenoid valve sub-
harness connector and
ECM harness connec-
tor

If NG, repair harness or

connectors.

Check the following.

NG

e Harness continuity between IACV-FICD
solencid valve sub-harness connector
and IACV-FICD solenoid valve

OK

A 4

Y

Repair harness or con-
nectors.

CHECK COMPONENT

NG

{|ACV-FICD solenoid valve).
Refer to “'Component Inspection™.
{See page EC-222.)

OK
A

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

Trouble is not fixed.

y

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

A 4

INSPECTION END

EC-221

hd

Replace IACV-FICD scle-
noid valve.

MA

ERM

ClL

MY

FD

FA

RA

ST

&g
=

RA

EL
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DISCONNECT

)
\Intake manifol{d

SEF491P

f Spring
Plunger

SEF097K

IACV-FICD Solenoid Valve (Cont’d)
COMPONENT INSPECTION

IACV-FICD solenoid valve

Disconnect EFI (JACV-FICD solenoid valve) sub-harness con-

nector.
e Check for clicking sound when appiying 12V direct current
to terminals.

e Check plunger for seizing or sticking.
e Check for broken spring.

EC-222

354
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5th Position Switch

EC-5TH/P-01
ECM (ECCS CONTROL MODULE) (F1)
@l
slz-vj N : Dotectable line for DTC A,
I_l"J e : Non-detectable line for DTC
Y/L
I EM
YiL
I'"l LG

(M) FE
YiL

| cL

@@ MT

Y/ AT

5th

q—Z]:l-B—aB ED

v 0 | (&)
—::'? I_I F&
5TH POSITION

@D

SWITCH

B B B
I RA
@
L 1
BR
ST
gio Iast.paga {Foldout page). BF
@%D N 8/ B w ' [\’:HA
EL
voifiodfic] [iodfiosiod  [T12[381 [4] 2 SRNERE 1%
o] [rrofim[iiz] Lslelrlels] P27 rfasfads 58596
u3ndus| [efnzng

MECOS4B

EC-223 355
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5th Position Switch (Cont’d)

]

5th position switch
SEF513P|

INSPECTION START

,m _ DISCONNECT

SEF217K|

EN

DISCONNECT

HAE M€
[ fon deowecrn] D

7

& ||

SEF580P

A .
CHECK GROUND CIRCUIT. NG | check the following.
1) Turn ignition switch *OFF". | @ Harness connectors
2) Disconnect 5th position switch har- EuD),

ness connector. ® Harness continuity
3) Check harness continuity between -between 5th position
terminal (& and engine ground. switch and engine
Continuity should exist. ground
if NG, repair harness or
OK connectors.
B L :
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1} Disconnect ECM harness connector. " |  Harness connectors
2) Check harness continuity between G,
ECM terminal (# and terminal @). e Harness connectors
Continuity should exist. (€I ED)

® Harness connectors

oK GRIGCD)

# Harness continuity
between ECM and 5th
position switch

If NG, repair harness or

connectors.

Y
NG

CHECK COMPCNENT

¥

(5th position switch).
Refer to "ON-VEHICLE SERVICE" in MT
section.

‘LOK

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

' Trouble is not fixed.

3

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

and retest.

¥

INSPECTIGN END

EC-224

Replace 5th position
switch.

356



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Rear Window Defogger Signal
EC-DEF/S-01

IGNITION SWITCH _
ON or START BATTERY al
| |
._
| Refer to "EL-POWER".

7.5A 15A 15A mmm : Detectable line for DTC MA
% m E ' v © Nan-detectabie line for DTG
|

: BASE grade models

|
| @: SE grade models EM
\ LC
G
rréjj
L
() 4

s
31 rearwinpow

BW
=1
T & |DEFOGGER
I] [| RELAY =
ol ¢ :
Il (L]
LR LR €L
MT
@ LR L/ e
LR LR AT
LR LA
@) ed PD
BAY
FA
LY Ly LA
[l el [l .
OUTPUT REAR RIDEF
DEFOGGER
OUTPUT
SR
REAR WINDOW SMART ENTRANGE
DEFOGGER TIMER CONTROL UNKT ECM (ECCS CONTROL MODULE)
ST
1 )
Refer to "EL-DEF".
Refer o last page (Foldout page}. BF
(M10)
dE @9 . BD
(21 ©F 2] w @ . & HA
(Mz0)
EL
103

MECQ60B

EC-225 357



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Rear Window Defogger Signal (Cont’d)

\ ECM (ECCS control modula) INSPECTION START
= Glove box

-

|
ol \
T -~
©

y

CHECK OVERALL FUNCTION. NG> Check the following.
1) Turn ignition switch “OFF". e Harness connectors
2} Disconnect ECM harness connector, (Me3), .

3} Turn ignition switch “ON’". e Harness connectors
4) Check voltage between ECM terminal (i),

& and ground with CONSULT or e Harness conlinuily
tester. between ECM and rear
Voltage: Baltery positive voltage window defogger relay

'
_/l;il
connector H (/\_.,._ SEF196P » Harness continuity
. OK

between rear window
defogger timer and

o DISCONNECT - rear window defogger
Eé} C%) @ relay [For BASE grade
HS. models]

T (Refer to "REAR WIN-
{__EcM__|o[connecTon]| DOW DEFOGGER” in
58 EL section.)
¥ e Harness continuity
Disconnect and recconnect harness con- between smart
nectors in the circuit. Then retest. entrance control unit
and rear window defog-
Trouble is not fixed. ger relay [For SE grade
D O models]
= {Refer to "REAR WIN-
SEF574P DOW DEFOGGER" in
EL section.)
If NG, repair harness or
connectors.
¥

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

'

INSPECTION END

EC-226 358
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MIL & Data Link Connectors

IGNITION SWITCH - -
ON or START EC M“‘ 01
I
BATTERY Refer to *EL-POWER". al
, | I
% 9 4 % g A mmm : Detectable line for DTG
H ectable ine 1or
¥ i i = : Non-detectable line for DTC MA
G G OR/G
I L—on}a-L_T_]]-owe EM
I
G G OR/G
COMBINATION [—l—l |"'—| r'—| ;
METER 7 1 e
MALFUNGTION
(NDICATOR ¢ e R E—_]' B DATA LINK
LAMP) FOR CONSULT — CONNECTOR
[Co]| 71 L2] L8] L10] |12||13| EC
OR G/B G GW R Y B
I I I A
R Y B @L
@ L o o
KN g EH g KR
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR

Fuel pressure at idling
kPa (kg/cm?, psi}

Vacuum hose is connected

Approximately

235 (2.4, 34)
Vacuum hose is discon- Approximately
nected 204 (3.0, 43)
Inspection and Adjustment
. EGR TEMPERATURE SENSOR
Idle speed™1 rpm
No-load*2 Resistance 85.3.48.53
(in "N" position) 700:£50 [at 100°C (212'F)] ke
Air conditione!’: (?N - 1,000 or more
{In “N"" position)
Ignition timing 20°+2° BTDC FUEL PUMP
Throttle position sensor idle 03-07 Resistance a 0.2-50

position v

*1:. Faedback controlled and needs ne adjustments

*2: Under the following conditions:
@ Air conditioner switch: OFF

e Electric load: OFF (Lights, heater, fan & rear defogger)

IACV-AAC VALVE

Resistance 0 Approximately 10.0
IGNITION COIL
Primary voltage v Battery voltage {11 - 14) INJECTOR
Primary resistance , Resistance e 10 - 14

ly 1.

[at 20°C (68°F)] o Approximately 1.0
Secondary resistance .
[at 20°C (68°F)] KQ Approximately 26.0

RESISTOR

Resistance kL Approximately 2.2

MASS AIR FLOW SENSOR

Supply voltage v

Battery voltage (11 - 14}

Cutput voltage

13-17

Mass air flow gm/sec

1.5-4.5 at idle*
6.0 - 14,0 at 2,500 rpm*

. Engine is warmed up sufficiently and idling under no-load.

ENGINE COOLANT TEMPERATURE

SENSOR
Temperature °C {°F) Resistance k)
20 (68) 21-29
50 (122) 0.66 - 1.00
90 (184) 0.236 - 0.260

THROTTLE POSITION SENSOR

Acceleralor pedal conditions

Resistance k2

Completely released

Approximately 1

Partialiy released

1-10

Compietely depressed

Approximately 10

EC-228

360



SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

CALCUILATED LOAD VALUE REAR HEATED OXYGEN SENSOR HEATER
Calculated load value % Resistance [at 26°C (77°F)] Q 6.7£15

At idle 10.0 - 24.0

At 2,500 rpm 11.0 - 25.0 @l
CRANKSHAFT POSITION SENSOR (OBD)
Resistance [at 20°C (68°F)] 185+£19 i

INTAKE AIR TEMPERATURE SENSOR WA

Temperature °C (°F) Resistance k(2
20 (68) 21-29 EM
50 {122} 0.68 - 1.00
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