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When you read wiring diagrams:

SIS FOR AN ELECTRICAL INCIDENT”.

® Read Gl section, “HOW TO READ WIRING DIAGRAMS”.

¢ Read EL section, “POWER SUPPLY ROUTING” for power distribution circuit.
When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW
CHART IN TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNO-
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PRECAUTIONS AND PREPARATION

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

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

KV10114400 Loosening or tightening heated oxygen sen-
{J38365) s0r

Heated oxygen sensor
wrench

NTB36 a: 22 mm (0.87 in)

(J34267) CO checking procedure
2.5 kil resistor

Supplementai Restraint System (SRS) “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 Sys-
tem consists of air bag modules {located in the center of the steering wheel and on the instrument panel
on the passenger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable. Informa-
tion necessary to service the system safely is included in the RS section of this Service Manual.

WARNING:

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

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

¢ Do not use electrical test equipment on any circuit related to the SRS unless instructed to in
this Service Manual. SRS wiring harnesses are covered with yellow insulation either just
before the harness connectors or for the complete harness, for easy identification.

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

The ECM (ECCS control module) has an on board diagnostic system. It will light up the malfunction indi-
cator lamp (MIL) to warn the driver of a malfunction causing emission deterioration.

CAUTION:

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

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

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

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

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

EC-2



PRECAUTIONS AND PREPARATION

Engine Fuel & Emission Control System

WIRELESS EQUIPMENT

¢ When installing CB ham radio or a
mabile phone, be sure to observe the
following as it may adversely affect
electronic control systems depending
on its installation location.

1) Keep the antennz as far as possible

ECM (ECCS Control Module) away from the electronic controtb units. =
& Do not disassemble ECM EL
T 2} Keep the antenna feeder line more than
& If a battery terminal is disconnected, 20 ¢m (7.9 In) away from the harness
the memory will return ic the ECM of electronic controls.
value. Do not let them run parallel for a long LG

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

INJECTCR
® Do not disconnect injector harness
connectors with engine running.

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

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

§[:EEJS

distance.

E

® Do not apply battery power directly Eloooooo § "E"T
to injectors. o
=)
liima
(=)
Tuf=
Sl
ECM PARTS HANDLING
® Handle mass air flow sensor carefully tc FUEL PUMP
avoid damage. . .DO not op:f,-ratfa fuel pump when there =0
. ; is no {uel in lines. -
® Do not disassemble mass air flow sensor. .
. ) ® Tighten fuel hose clamps to the
® Do not clear mass air flow sensor with specified torgue
any type of detergent. BATTERY P aue. L2,
® Do not disassemble [ACV-AAC valve. e Always use a 12 volt battery as power o
source. ECM HARNESS HANDLING

Even a slight leak in the air intake
system can cause serious problems.
Do not shock or jar the camshaft
position sensor. :

® Do not altempt to discannect battery
cables while engine is running.

WHEN STARTING
®» Do not depress accelerator pedal when

& Securely connact ECM harness
connectors. 5
A poor conngction can cause an
extremely high (surge) vcltage 1o
develop in coil and condenser, thus

starting. resulting in damage to 1Cs. B
= immediately after starting, do not rev up #® Keep ECM harness at least 10 ¢m (3.9
engine unnecessarily. in.} away from adjacent harnesses to
* Do not rev up engine just prior to prevent an ECM system malfunction
shutdown. due to receiving external noise,
degraded operation of 1Cs, etc.
® Keep ECM parts and harnesses dry.
® Bsfore removing parts, turn off ignition
switch and then disconnact battery
ground cable.
SEF753R
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PRECAUTIONS AND PREPARATION
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OLD ONE

MEFO40D

SEF051P

Precautions

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

When connecting ECM harness connector, tighten
securing bolt until the gap between orange indicators
disappears.

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

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

Before replacing ECM, perform Terminals and Refer-
ence Value inspection and make sure ECM functions
properly. Refer to EC-78.

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

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

EC-4



PRECAUTIONS AND PREPARATION

Harness connector
for sclenoid valve

Solenoid valve

Circuit tester

SEF34BN

Precautions (Cont’d)

When measuring ECM signals with a circuit tester,
never allow the two tester probes to contact.
Accidental contact of probes will cause a short circuit
and damage the ECM power transistor.

EC-5
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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

ECM (ECCS control module}

Fuef pump

Steering column
IACV-AAC valve
IACV-FICD solenoid valve

EGRC-BPT valve

EGR valva

EGR temperature sensor

AECOZ21A

EGRGC-BPT valve
EGR valve

EGR valve & EVAP canister purge
control solenoid valve

7
//:_\/” A A
/\‘m;_— AL

Engine coolant

EVAF canister f‘\
b \\\\\\\\\\\.\\\\\\\\\ \
temperature —_——— % g\ .
sensor —_\. F F ‘%@ F:Aass air flow sensor
A ' "‘° . :‘“\ .
@‘;\“ 5 5 £ s i""\\{“_%__; A‘ﬁ ‘Isrgsskgr air temperature
¢ % , —
.ﬁ . '-..:-_...? —-;flf.)ﬁ 4 2o

Dy
; ﬂ\.@i\%f" SO
s AN

?
RV P\ \
W
N

Throttle positiocn sensor and closed throttle position switch

Camshalt position sensor
(built into distributor)

Ignition coil
Power transistor

Fuel injector

Fuel pres

Spark plug

Crankshaft position senser (OBD)
sure regulator

SEF047R
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Air duct

Intake air temperature sensor

Rear heated oxygen sensor

iy

"w.)) i
!l : \ =%
@’ d N

Crankshaft position sensor (CBD}

SEF425R

EC-9
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

EGRC-BPT valve

Fuel filter

Fuel pressure regulator

I*
Air duct
Throttie‘ » . EGR vaive and
body Alrduct EVAP canister purge
control solenoid valve
EVAP canister

EGR valve and
EVAP canister

SEF048FR
@ Fuel pressure regulator to intake @ EGR valve and EVAP canister @ EVAP canister (vacuum port) to
manifold collector purge control solenoid valve to EGR valve and EVAP canister
@ EGR valve to EGR valve and throttle body purge control solenoid valve
EVAP canister purge control @ EVAP canister (purge port) to @ EGR valve and EVAP canister
solenoid valve intake manifold collector purge control solenoid valve to

air duct
Refer to “System Diagram”, EC-7 for vacuum control system.

EC-10




ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

&l
Camshaft position sensor . Fuel injection & mixture ratic control | Injectors
Lt »
il
Mass air flow sensor
Distributor ignition system | Power transistor
o [
Engine coolant temperature sensor - E"”J
Frent heated oxygen sensor N IACV-AACG valve and LG
ldle air control system 7| JACV-FICD solenoid valve
Ignition switch -
Throttle position sensor . Fuel pump control p| Fuel pump relay EE
AT control unit (Neutral position) > AT
Front heated axygen sensor Malfunction indicator tamp
monitor & on board diagnostic sys- > o . |
Air conditioner switch . tem (On the instrument panel) Ea
Knock sensor =7
| ECM S
(ECtCE: EGR valve & EVAFP canister purge | EGR valve & EVAP canister purge
contro L -
EGR temperature sensor o module) control control sclenoid valve EE‘
> B
Battery voltage » T
» 5
CF:::rIOTeated oxygen sensor heater » Front heated oxygen sensor heater
Power steering oil pressure switch >
Vehicle speed sensor o
ORE
?:nat:;:eated OxXygen sensor heater » Rear heated oxygen sensor heater @T
1
Crankshatft position sensor (OBD) » Mg
*3 Cooling fan control » Cooling fan relay
Rear heated oxygen sensor N EL
" I
. Air conditioning cut control .| Air conditioner relay
Intake air temparature sensor >
*2
AT control unit -

*1: These sensors are not directly used to control the engine system. They are used only for the on board diagnosis.
*2: The DTC related to A/T will be sent to ECM.
*3: Under normal conditions, this sensor is not for engine control operatian.

EC-11 163
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Mass air flow sensor

Amount of intake air

Y

Engine cooclant temperatura

h 4

Engine coolant temperature sensor

Front heated oxygen sensor

Density of oxygen in exhaust gas

Y

Throttle position sensor

Throttle positicn

hd

h 4

Vehicle speed sensor Vehicle speed

Throttle valve idle position ECM
N (ECCS
A/T control unit (Neutral position) Gear position > control * Injector
module)

h 4

Ignition switch Start signal

Air conditioner switch

Air conditioner operation

Y

Baltery Battery voltage

h 4

A4

Rear heated oxygen sensor”

Density of oxygen in exhaust gas

Y

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

BASIC MULTIPORT FUEL INJECTION
SYSTEM

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

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

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

(Fuel increase)

& During warm-up

When starting the engine

During acceleration

Hot-engine operation

When selector lever is changed from “N” to
ND!!

e High-load operation

(Fuel decrease)

e During deceleration

e During high engine speed operation

EC-12



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

CONTROL ECM

(ECCS

Feedback signal

controf  Injection pulse
Front
heated
oxygen

module)
sensor @
\_ Fuel injection
Combustion @

MEF025DA

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

MIXTURE RATIO FEEDBACK CONTROL (CLOSED
LOOP CONTROL)

The mixture ratio feedback system provides the best air-fuel
mixture ratio for driveability and emission conirol. The three way
catalyst can then better reduce CO, HC and NOx emissions.
This system uses a front heated oxygen sensor in the exhaust
manifold to monitor if the engine operation is rich or lean. The
ECM adjusts the injection pulse width according to the sensor
voltage signal. For more information about the front heated oxy-
gen sensor, refer to EC-111. This maintains the mixture ratio
within the range of stoichiometric (ideal air-fuel mixture).

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

OPEN LOOP CONTROL

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

e Deceleration and acceleration

High-load, high-speed operation

Engine idling

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

¢ During warm-up

¢ When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the front heated oxygen sensor. This
feedback signal is then sent to the ECM. The ECM controls the
basic mixture ratio as close to the theoretical mixture ratio as
possible. However, the basic mixture ratio is not necessarily con-
trolled as originally designed. Both manufacturing differences
{i.e., mass air flow sensor hot wire} and characteristic changes
during operation (i.e., injector clogging) directly affect mixture ratio.
Accordingly, the difference between the basic and theoretical
mixture ratios is monitored in this system. This is then computed
in terms of “injection pulse duration™ to automatically compen-
sate for the difference between the two ratios.

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

“Short term fuel trim” is the short-term fuel compensation used
to maintain the mixture ratio at its theoretical value. The signal
from the front heated oxygen sensor indicates whether the mix-
ture ratio is RICH or LEAN compared to the theoretical value.
The signal then triggers a reduction in fuel volume if the mixture
ratio is rich, and an increase in fuel volume if it is lean.

“Long term fuel trim” is overall fuel compensation carried out
long-term to compensate for continual deviation of the short
term fuel trim from the central value. Such deviation will occur
due to individual engine differences, wear over time and
changes in the usage environment.

EC-13
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

No. 1 cylinder _ﬂ

» Simultaneous multiport fuel injection

No. 1 cylinder _ﬂ

No. 2 cylinder _ﬂ

No. 3 cylinder _ﬂ

No. 4 cylinder J—I

No. 5 cylinder ﬁ

—1 — /0~ =

No. 6 cylinder ﬂ

|—— 1 engine cycle ——»f

* Sequential multiport fuel injection

No. 2 cylinder ﬂ

No. 3 cylinder J-l

No. 4 cylinder [l

Mo. 5 cylinder |_|

I;Jo. 6 cylinder ﬂ_.
— 1 engine cycle ———»]

AEC106

Camshaft positicn sensor

Engine speed and pision position

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

Sequential multiport fuel injection system

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

Simultaneous multiport fuel injection system

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

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

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

FUEL SHUT-OFF

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

Distributor Ignition (DI) System
INPUT/QUTPUT SIGNAL LINE

A4

Mass air flow senscr

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

¥

Throttle position

Throttle position sensor

Vehicle speed sensor

Throttle valve idle position

Y

Ignition switch

ECM
Vehicle speed (ECCS Power tran-
> control | sistor
module)

Start signal

h 4

Knock sensor

Engine knocking

h 4

AST control unit (Neutral position)

Gear position

Y

Battery voltage

h 4

Baitery

EC-14



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Tp ]
(msec)

1.75

A
i
5 1.50
z
g 128
>
[=3
= 1.00
=
2075
£
- N
600 1,000 1,400 1,800 2,200
Engine speed (rpm) SEF742M

INPUT/OUTPUT SIGNAL LINE

Alr conditioner “ON” signal

Distributor Ignition (D1) System (Cont’d)
SYSTEM DESCRIPTION '

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

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

A °BTDC

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

e At starting
e During warm-up
e Atidle

e At low battery voltage

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

If engine knocking occurs, the knock sensor monitors the con-
dition. The signal is transmitted to the ECM (ECCS control mod-
ule). The ECM retards the ignition timing to eliminate the knock-
ing condition.

Air Conditioning Cut Control

¥

Air conditioner switch

Neutral position

Neutral position/Inhibitor switch

Throttle position sensor

Throttle valve opening angle
* ECM X
(ECCS Air
Engine speed control Ty
»| module)

Camshaft position sensor

Engine coolant temperature

Y

Engine coolant temperature sensor

Start signal

Ignition switch

SYSTEM DESCRIPTION

This system improves acceleration when the air conditioner is used.

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

EC-15
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

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

Vehicle speed

Y

Neutral position/Inhibitor switch

Neutral position

h 4

Throttle position sensor

Throttle position

Engine coolant temperature sensor

Engine coolant temperature

Camshaft position sensor

E£ngine speed

b

[
P

If the engine speed is above 3,600 rpm with no load (for
example, in neutral and engine speed over 3,600 rpm) fuel will
be cut off after some time. The exact time when the fuel is cut

ECM

| eccs
"1 control

module)

h 4

off varies based on engine speed.

Fuel cut will operate until the engine speed reaches 1,000 rpm,
then fuel cut is cancelled.

NOTE:
This function is different from deceleration control listed

Iniectors

under “Muitiport Fuel Injection (MFI) System”, EC-12.

EC-16




EVAPORATIVE EMISSION SYSTEM

- Description

N

Intake manifold EGR valve & EVAP
canister purge
Throttle bady control solenoid EL
valve
e — 0

Purge line
g N

LT
Fuel check valve t Lj‘%ij
A \Vacuum line
EVAP vapor vent line L

1l

Main purge orifice

2] Purge centrol valve EE
/EVAP canister
Constant purge orifice ﬁ%‘ﬁ‘;ﬁ" A - Air _
Fuel filler cap with WA . f‘ B
Fusl tank [ = P 4 : Fuel vapor

pressure relief vaive jg é\j
2 SEF219R

and vacuum relief valve

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- |5z
coals in the EVAP canister. o
The fuel vapor from sealed fuel tank is led intc the EVAP can-
ister when the engine is off. The fuel vapor is then stored in the 3z
EVAP canister. The EVAP canister retains the fuel vapor until

the EVAP canister is purged by air.

When the engine is running, the air is drawn through the bottom &7
of the EVAP canister. The fuel vapor will then be led to the intake
manifold.

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

As the engine speed increases and the throttie vacuum rises, &1
the purge control valve opens. The vapor is sucked through both
main purge and constant purge crifices.

heia)
@

Inspection

EVAP CANISTER

Check EVAP canister as follows:

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

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

3. Cover port © by hand.

4. Blow air in port (€©) and check that it flows freely out of port
®.

SEF312N
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EVAPORATIVE EMISSION SYSTEM

Valve A

Check
valve
function

Fuel tank side

Ball

Valve C ) Rollover
valve

function

Canister side

AEC324

Fuel tank side

Valve A

Valve B

SEF427N

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

1.

2,

3.

Blow air through connector on fuel tank side.

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

Air fiow should be smoothly directed toward fuel tank side.
i 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
instailed rollover valve is tilted to 90° or 180°,

FUEL TANK VACUUM RELIEF VALVE

1.
2.

Wipe clean valve housing.

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

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

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

Use only a genuine filler cap as a replacement.

EC-18



POSITIVE CRANKCASE VENTILATION

PCV v_alve o ) = DeSCI‘i ption

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

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 mani-

fold sucks the blow-by gas through the PCV valve. Pie

Normally, the capacity of the valve is sufficient to handle any

T ¢ - Fresh air blow-by and a small amount of ventilating air. i

i | 4 : Blow-by gas The ventilating air is then drawn from the air inlet tubes into the &%
) crankcase. In this process the air passes through the hose con-

AECH33 necting air inlet tubes to rocker cover.

@

Under full-throttle condition, the manifeld vacuum is insufficient LG

o g Cruising to draw the blow-by flow through the valve. The flow goes
~ through the hose connection in the reverse direction.
D@ » V » On vehicles with an excessively high blow-by, the valve does
= not meet the requirement. This is because some of the flow will
T o zeraton go through the hose connection to the air inlet tubes under ali BE
deceglerahng or high load conditions. '
SEF5594A:
Inspection "
W PCV (Positive Crankcase Ventilation) .
/ With engine running at idle, remove PCV hose from PCV valve; BA
if the valve is working properly, a hissing noise will be heard as
air passes through it and a strong vacuum should be felt imme- 59
diately when a finger is placed over valve inlet. =
ST

SEC137A

PCV HOSE

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

EL

ET277

BX

EC-19 1
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BASIC SERVICE PROCEDURE

Data link connector
T (DLC) for CONSULT

SEF426R

B FUEL PRES RELEASEM [

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

[ ST;@RT B

SEF823K

SEF737R

Pressure Fuel feed

AECO17

Fuel Pressure Release

WARNING:
Before disconnecting fuel line, release fuel pressure from
fuel line.

1. Start engine.
2. Perform “FUEL PRESSURE RELEASE” in “WORK

5

ok L

SUPPORT"” mode with CONSULT.

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

4. Turn ignition switch “OFF”.

Remove fuel pump fuse located in fusibie link box.
Start engine.

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

Turn ignition switch “OFF™.

Reinstall fuel pump fuse after servicing fuel system.

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.
Do not perform fuel pressure check with system oper-
ating. Fuel pressure gauge may indicate false readings.
Release fuel pressure to zero.
Disconnect fuel hose between fuel filter and fuel tube
(engine side).
Install pressure gauge between fuel filter and fuel tube.
Start engine and check for fuel leakage.
Read the indication of fuel pressure gauge.
At idling: ‘
With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
With vacuum hose disconnected

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

EC-20



BASIC SERVICE PROCEDURE

Fuel Pressure Regulator Check

Vacuum Fuel pressure 1. Stop engine and disconnect fuel pressure reguiator vacuum
hose from intake manifold.

Plug intake manifold with a rubber cap.

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

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

;

@D

el

SEF718B

)

Injector Removal and Installation

1. Release fuel pressure to zero.
2. Separate ASCD and accelerator control wire from intake
manifold coliector.
3. Remove intake manifold collector from engine.
The following parts should be disconnected or removed. e
(1) Harness connectors for
¢ |ACV-AAC valve .
IACV-FICD solenoid valve AT
Closed throttle position switch
Throttle position sensor
EGR valve and EVAP canister purge control sclenoid
valve
¢ EGR temperature sensor
e Ground harness
(2) PCV hoses
(3) Vacuum hoses for
e Brake booster
¢ EGR valve and EVAP canister purge control solenoid
valve
Fuel pressure regulator
EVAP canister
EGRC-BPT valve BS
{(4) Air hoses from
e Air duct
e IACV-AAC valve BT
(5) Water hoses for
e Throttle body
o Air relief plug LA
(6) EVAP canister purge hose
(7) EGR flare tube

K ) SEFS13L

A,

L N BN )

4. Remove injector fuel tube assembly.

The following parts should be disconnected or removed.
¢ Vacuum hose for fuel pressure regulator
¢ Fuel feed and return hose
e All injectors hamess connectors

SEFB57L
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BASIC SERVICE PROCEDURE

SEFB17L

% MONITOR ¥ NOFAL []

COOLAN TEMP/S 25°C

l RECORD ]

SEFG52R

2

A=

Q]

SEF536H

Mark @)

* Mark@
Mark @

Lock nut
Thermo-element -

{cam fcllower [ever)

{fast idle cam)
Adjusting screw

SEF049R

Mark &
Mark ©

Therma-element

{cam follower lever)

{fast idle cam)

SEF754R

Injector Removal and Installation (Cont’d)

5. Remove any malfunctioning injector from injector fuel tube.
6. Replace or clean injector as necessary.

Always replace O-rings and insulators with new ones.

7. Connect injector to injector fuel tube.

8. Reinstall any part removed in reverse order of removal.
CAUTION: _
After properly connecting fuel hose to injector and fuel
tube, check connection for fuel leakage.

Fast Idle Cam (FIC) Inspection and

Adjustment
1. Turn ignition switch “ON”.
2. See “COOLAN TEMP/S” in “DATA MONITOR” mode
with CONSULT.
3. When engine temperature is 25+5°C (77+9°F), make
sure that the center of mark @) is aligned with mark
as shown in the figure.

‘O‘E?. 1. Turn ignition switch “OFF”.
2. Disconnect engine temperature sensor harness con-
nector and check resistance as shown in the figure.
3. Start engine and warm it up.
When the resistance of engine temperature sensor is
1.65 to 2.4 k(), make sure that the center of mark ®
is aligned with mark ® as shown in the figure.

e [If NG, adjust by turning adjusting screw.
Lock nut:
f®i: 0.98 - 1.96 N-m (10 - 20 kg-cm, 8.7 - 17.4 in-Ib}

4, Start engine and warm it up.
5. Check the following when:

engine temperature is 80+5°C (176x9°F).

@ the resistance of engine temperature sensor is 0.26
to 0.39 k.
e The center of mark ® is aligned with mark ©.
e The cam follower lever’s roller is not touching the fast
idle cam.
o |f NG, replace thermo-element and perform the above
inspection and adjustment again.

EC-22



BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment '

PREPARATION e On models equipped with air conditioner,
e Make sure that the following parts are in checks should be carried out while the air

good order. conditioner is “OFF”’.
(1) Battery ¢ When checking idle speed, ignition timing
(2) Ignition system and mixture ratio, checks should be car-

3} Endgine oil and coolant levels ried out while shift lever is in “N” position. g
() g e When measuring “CO” percentage, insert =

(4) Fuses tage ]
(5) ECM harness connector probe more than 40 cm (15.7 in) into tail
(6) Vacuum hoses Pipe. il

e Turn off headlamps, heater blower, rear
defogger.

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

(7) Air intake system

(Oil filler cap, oil level gauge, etc.)
(8) Fuel pressure
(9) Engine compression

(10) EGR valve operation stopped.
(11) Throttle valve FE
_ _ AT
Overall inspection sequence
INSPECTION B4,
¥ B
Perform diagnostic test made |l NGk Repair or replace.
(Self-diagnostic results). "
CK ER
.
&
Check & adjust ignition timing. _ ST
I S
Check & adjust idle speed.
BT
¥
Check front heated oxygen sensor NG‘ Check front heated oxygen sen- NG_ Repair or replace harness. A
function. "] sor hamess. " i
OK OK _
EL
¥
Check CO%. OKk Replace front heated oxygen sen- .
NG g sor. M35
h 4 r
Check emission.control parts and ‘NG Check front heated oxygen sensor OK
repair or replace if necessary. b function. "
v

INSPECTION END
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BASIC SERVICE PROCEDURE

AECE92)

@

\\‘//

~ CHECK -

| ENGINE J<
7 L NN

Malfunction

indicator lamp

SEF248F

Throme postt!on sensor
harness connector

e )

SEF050R

"BTDC

SEF876LA

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

START

'

Visually check the following:

® Air cleaner clogging

® Hoses and duct for leaks

® EGR valve operation

® FElectrical connectors

® (Gasket (intake manifold, cylinder head, exhaust system)
® Throtile valve and throttle position sensor operation

v

Start engine and warm it up until engine ¢oolant temperature indicator peints to
the middle of gauge.
Ensure engine speed stays below 1,000 rpm.

b

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

B A 4
Perform the Diagnostic Test Mode [l (Self-diagnhostic results).
OK NG
Repair or repface components as necessary.
h ¥

Run engine at about 2,000 rpm for about 2 minutes under no-load.
Rev engine two or three times under no-load, then run engine at idle speed for
about 1 minute.

@ l

1. Turn off engine and disconnect throttle position sensor harness connector.
2. Start engine.

h 4

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

= 3

Check igniticn timing with a timing light.

15°x2° BTDC (in “N” position)

OK lNG

Adjust ignition timing to the specified value by tuming distribu-
<+—— tor after loesening bolts which secure distributor.

15°z2° BTDC (in "N” position)

EC-24




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

= 1 Adjustment (Cont’d)
e N @}/ ®

Throttle position sensor

harness connector \/

&l

l

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

Check idle speed. Ci

700150 rpm (in “N’’ position}
OK NG L&

= Rev engine {2,000 - 3,000 rpm) 2 or 3 times under
no-load, then run engine ai idle speed.

SEFG50R

e .

=

Adjust idle speed by tuming idle speed adjusting screw. EE

700+50 rpm {in “N”’ position)

adjusting -
Y screw e
A o » AT
i =
AEC388 Y
1. Turn off engine and connect throttle position sensor B,
hamess connector. o
% MONITOR ¢ NO FAILL ] 2. Start engine.
CMPS-RPM(BEF)  700rpm v
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under
no-lnad, then run engine at idle speed.
BH
Check idle speed. 8T
| RECORD [
SEF190P E Read idle speed in “DATA MONITOR” mode with \ )
CONSULT. e
(1] OR :
¥ MONITOR  ¥r NO FALL [] @ Check idle speed.
CMPSAPM FgREF) ZR?gﬂpm -
FRO2MNT 750+50 rpm (in “N" position)
oK yNe
Check IACV-AAC valve and replace if necessary.
} EL
l RECORD J Check IACV-AAC valve hamess and repair if necessary.,
SEFO54P .
y B
Check ECM function™ by substituting another known good
ECM.
W\ 7/
~— * ECM may be the
CHECK ‘ > cause of a

T blem, but thi
P /EI?JG{II\\IE\ 3 LAl

Maifunction
indicator lamp

AEC379

EC-25 Lr
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BASIC SERVICE PROCEDURE

Front heated oxygen sensor
harness connector

DISCONNECT

A (&

MEFJ310A
[_Eom d CDNNECTUR—} E
OISCONNECT
-
9] 3
= SEFGS6P
Y
W ACTIVETESTE [ ]
COOLANT TEMP  20°C
=== MONITOR ===
CMPSRPM (REF)  Orpm
INJ PULSE 0.7msec
IGN 7IMING 58TDC
| [ii] |
ve |[ own |[ad]
AECEB1
DISCONNECT

A€ &

Engine coolant
temperature sensor
harness connector

i

AAA

2.5 K resistor

SEFO53R

AEG692

Idle Speed/Ignition Timing/idle Mixture Ratio

Adjustment (Cont’d)
©

nm l

N -

. See “FR 02 MNTR” in "DATA MONITOR"” mode.

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

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

OR

nostic Test Mode 1.
(See page EC-34.)

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

3. Maintain engine at 2,000 rpm under no-load. Check thai
the malfunction indicator lamp goes on and off more than
5 times during 10 seconds.

@ 1. Set “Front heated oxygen senscr monitar” in the Diag-

¢OK NG

END

(KEL v

Check front heated oxygen sensor harness:

. Tumn off engine and disconnect battery ground cable.

2. Disconnect ECM harness connector from ECM.

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

4. Check for continuity between terminal of ECM harness con-
nector and body ground.

ContinUILY @XISTS .oveiie i parrem e OK
Continuity does not exist.......cocimmron s . NG
OK ¢NG

Repair or replace harness.

Y

Connect ECM harmess connector to ECM.

. Connect battery ground cable.
. Select “ENG COOLANT TEMP” in “ACTIVE TEST”
mode.
. Set “COOLANT TEMP" to 20°C {658°F) by touching “Qu”
and “Qd" and “UP", “DOWN".
OR

W D=

1. Disconnect engine coolant temperature sensor harness
connector.

2. Connect a resistor (2.5 k() between terminals of engine
coolant temperature sensor harness connector.

3. Connect battery ground cable.

MEN v
®

O] v

Start engine and warm it up until engine coolant temperature indica-
tor points to middle of gauge.
(Be sure to start engine after setting “COOLANT TEMP” or install-

ing a 2.5 ki resistor.)

®

EC-26



BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

®

l

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

Check “CO"%.

EC-27

SEF245F Idle CO: Less than 8% and engine runs smoothly.
[Q] After checking CO%,
1. Touch “BACK".
Eu] OR
.’i@l" 1. Disconnect the resistor from terminals of engine
BACK 43 r:::) ﬁ @ A=, coolant temperature sensor haress connector.
2. Connect engine coolant temperature sensor harness
mope | HeHT U%*":; r l ENTER connector to engine coolant temperature sensor.
ON
NG OK
¥
Replace front heated oxygen sensor.
SEF913J
[R R
% MONITOR % NO FalL [] v
= 1. See “FR O2 MNTR” in “Data monitor”

CMPS-RPM (REF)  2000rpm mode.

FRO2 MNTR 2. Maintain engine at 2,000 rpm under
no-load (engine is warmed up suffi-
ciently.). Check that the monitor fluctu-
ates between “LEAN" and “RICH"
more than 5 times during 10 seconds.
1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH

| RECORD —LEAN — RICH
SEF054P OR
.fﬁ" 1. Set “Front heated oxygen sensor moni-
4= tor” in the Diagnostic Test Mode II.
(Refer to EC-32.)
\ | / / 2. Maintain engine at 2,000 rpm under
N no-load. Check that the malfunction
~ CH ECK - indicato.r lamp goes ON and OFF more
— ENGINE — than 5 times during 10 seconds.
~
-~ p / L \ ~ NG OK
Maifunction v
indicator lamp
AEC3TY ®

[

El

o
o

BT

I
EA

Bl

E¥)

p=j=
3=
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BASIC SERVICE PROCEDURE

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

®

|

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

A4
Check fuel pressure regulator. Refer o EC-21.

¥
Check mass air flow sensor and its circuit,

Refer to TROUBLE DIAGNOSIS FOR DTC P0O100,
EC-87.

L 4

Check injector and its circuit.

Refer to TROUBLE DIAGNOSIS FOR NON-DE-
TECTABLE ITEMS, EC-215.

Clean or replace if necessary.

Y
Check engine coolant temperature senscr and its
circuit. Refer to TROUBLE DIAGNOSIS FOR DTC
PO115, PO125, EC-97, 106.

v
Check ECM function® by substituting ancther
known good ECM.

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

180 EC-28



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

The ECM (ECCS control module) has an on board diagnostic system, which detects engine system mal-
functions related to sensors or actuators. The malfunction indicator lamp (MIL) on the instrument panel
lights up when the same malfunction is detected in two consecutive trips {Two Trip Detection Logic). &l

Two Trip Detection Logic

When a malfunction is detected for the first time, the malfunction (DTC and freeze frame data) is stored
in the ECM memory. (1st trip) The malfunction indicator lamp will not light up at this stage.

If the same malfunction is detected during the next drive, this second detection causes the malfunction
indicator lamp to light up. (2nd trip) Specific on board diagnostic items will light up or blink the MIL even
in the 1st trip as below.

==
=1
JED

[

MIL L

ltems 1st trip 2nd trip
Blinking Lighting up lighting up

Misfire (Possible three way catalyst damage) — DTC: PQ300-P0306 (0701-0603) is being detected X
Misfire (Possible three way catalyst damage) — DTC; P0300-P0306 (0701-0603) has been detected X
Three way catalyst function — DTC: P0420 (0702) X
Closed loop control — DTC: PO130 {0307} X ==
Except above X

The “trip” in the “Two Trip Detection Logic” means performing of the “DTC Confirmation Procedure”.
Diagnostic Trouble Code (DTC)

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

1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Self-Diagnos- s
tic Results} Examples: 0101, 0201, 1003, 1104, etc. o
These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, P0O750, etc. EE
These DTCs are prescribed by SAE J2012.

e Output of the trouble code means that the indicated circuit has a malfunction. However, in case

AT

of the Mode Il and GST they do not indicate whether the malfunction is still occurring or &7
occurred in the past and returned to normal.
CONSULT can identify them. Therefore, using CONSULT (if available) is recommended. .

HOW TO ERASE DTC
The diagnostic trouble code can be erased by the following methods.
Selecting “ERASE” in the “SELF DIAG RESULTS"” mode with CONSULT. BT

@ Selecting Mode 4 with GST (Generic Scan Tool).

’7/5‘0?3, Changing the diagnostic test mode from Diagnostic Test Mode Il to Mode I. (Refer to EC-32.)

¢ Ifthe 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 EL
diagnostic test modes.

HOW TO ERASE DTC 0
s If a DTC is displayed for both ECM and A/T control unit, it needs to be erased for bath ECM
and A/T control unit.

If diagnostic trouble code is not for A/T related items (refer to EC-68), 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” (Engine stopped} 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.) Touch “BACK” twice.

Touch “ENGINE".

Touch “SELF-DIAG RESULTS".

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

EC-29 181
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Trouble Code (DTC) (Cont’d)

How to erase DTC (With CONSULT)

1.

If the ignition switch stays “ON” after repair work, be sure to turn ignition switch "OFF once. Wait for at least 5 seconds

and then turn it “ON" again.

| SELECT SYSTEM I | seiect pina mooe [ W scLF-DiaG resulTs I L]
[ ENGINE B [ SELF-DIAG RESULTS | FAILURE DETECTED
I AT | [ oATA MONITOR SHIFT SOLENOIDV A

l

I
I
!
l

2.

Turn CONSULT “ON", and touch

’::> | Ecu PART NUMBER

l

f:>
|
|

| ERASE 7

PRINT |

[
[

Touch “SELF-DIAG RESULTS".

4. Touch “ERASE". (The DTC in the
AT control unit will be erased.}

Touch i Touch <——-—ﬂ
F E!ACK" “BAGK".
Il sELecT sysTem | I seLect piag mobe [ M seLr-D1aG Resus 3 O
I ENGINE ['E] | [WOHK SUPPORT [ FAILURE DETECTED TIME
[ AT | [sELF-DIAG RESULTS [ SHIFT SOLENOIDVA 0
W [PO750]
| | |i>|DATA MONITOR | |:>
{ | [ ACTIVE TEST |
| | [ FUNCTIONTEST | n
[ | [ FREEZE FRAME DATA | [ ERASE |[ PRINT |
5. Touch "ENGINE. 6. Touch “SELF-DIAG RESULTS". 7. Touch "ERASE". (The DTG in the

ECM will be erased.)
SEF338Q

@ HOW TO ERASE DTC

1 .

2.

3.

If the diagnostic trouble code is not for A/T related items (refer to EC-68), skip step 2.

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

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

Select Mode 4 with GST (Generic Scan Tool).

{5y HOW TO ERASE DTC

1.

2.

3.

If the diagnostic {rouble code is not for A/T related items (refer to EC-68), skip step 2.
If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait for

at least 3 seconds and then turn it “ON” again.
Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section “TROUBLE

DIAGNOSIS”, “Self-diagnosis”.
Change the diagnostic test mode from Mode Il to Mode |. (See page EC-32.)

Freeze Frame Data

The ECM has a memory function which stores the driving condition at the moment the ECM detects a
malfunction. This includes fuel system status, calculated load value, engine coolant temperature, short
fuel trim, long fuel trim, engine speed, vehicle speed.

Stored data is called Freeze Frame Data.

The data is useful for tracking down conditions at the time of the malfunction. Such conditions include
whether 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.

EC-30



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Freeze Frame Data (Cont’d)

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

Priority Detected items
1 Misfires — DTC: PO300-P0306 (0701-0603)
Fuel Injection System Function — DTC: PO171-P0172 (0115-0114)
2 Except the above items (inciudes A/T items)

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

o
\
- . J -
AT~
b "™ 100
MPH .

ojo.ojo|alo

INDE1)

amn ©

A FUELDOOR  UNEEADED FUEL ONLY

(| 2 [ () =) 2.

Malfunction Indicator Lamp (MIL)

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

e [f the malfunction indicator lamp does not light up, refer to

EL section (“WARNING LAMPS AND CHIME”) or see

EC-235.

When the engine is started, the malfunction indicator lamp

Malfunction indicator iamp—/

should go off.
If the lamp remains on, the on board diagnostic system has

AEC022A detected an engine system malfunction.

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

1. BULB CHECK

2. MALFUNCTION
WARNING

3. SELF-DIAGNOSTIC
RESULTS

4. FRONT HEATED OXY-
GEN SENSOR MONI-
TOR

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

etc.).

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

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

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

¢ “Misfire (Possible three way catalyst damage)”

e “Three way catalyst function”

e “Closed loop control”

: This function allows diagnostic trouble codes to be read.

: This function ailows the fuel mixture condition (lean or rich), monitored

by front heated oxygen sensor, to be read.

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

. Diagnostic Diagnostic
Condition Test Made | Test Mede I
Engine
stopped SELF-DIAGNOSTIC
BULB CHECK
Ignition switch % RESULTS
in “ON” posi- vy
tion Engine
) . . FRONT HEATED
@ runiing MA&?:’;?J ('EON OXYGEN SENSOR
@“ ; d : MONITOR

EC-31
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

v

Mode | — MALFUNCTION INDICATOR LAMP
CHECK. Refer to EC-31.

L @)

Fa05, ED
- /‘H‘\

A
Connect terminals

(®and (B) with a

suitable harness.

DISCONMECT “

¥

Wait at least 2 seconds.

h 4

Connect and

harness connectors.

CONNECT -

l

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

N

Start engine.

Mode | — MALFUNCTION WARNING.
Refer to EC-31.

Disconnect harness connectors 17 and . Then con-
nect (3 and (&) terminals with a suitable jumper wire.

Remove jumper wire and reconnect harness connectors

E1D and B .

EC-32




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)

E al
MODE {l — SELF-DIAGNOSTIC RESULTS. Refer @ Mode Il — HEATED OXYGEN SEN- EE
to next page. | lﬂ v | SOR MONITOR. Refer to o
. . EC-35.
Immediately start engine.
E]
A4
To erase stored codes, disconnect harness connectors €12
m and . Then connect &) and (6 terminals with a suit- e
Washer bottis ?A able jumper wire. -
~ s

N Jei Y
DT %

Connect terminals o DISCONNECT
B)and B) with 2 A Gé} -

suitable harness.

v B!

Wait at ieast 2 seconds.

v e
Remove jumper wire and reconnect harness connectors

Connect {E17) and (F305) @ and .
harness connectors. E‘FE

(i
]|

(G

& Switching the modes is not possible when the
engine is running. g1
¢ When the ignition switch is turned off during '
diagnosis, power to the ECM will drop off after
approx. 5 seconds. The diagnosis mode will auto- D
matically return to On board Diagnostic Test Mode I.
But stored codes will remain in memory unless the
erasing procedure has been performed.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE I—BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it
remains OFF, check the bulb. Refer to EL section (“WARNING LAMPS AND CHIME”) or see EC-235.

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION
INDICATOR LAMP

Condition

When the malfuncticn is detected or the ECM’s CPU is malfunctioning. {The “1 trip” or “2 trip” is shown in
the “MIL lllumination” of the “DTC Chart”.) Refer to EC-80.

OFF No malfunction.

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

DIAGNOSTIC TEST MODE II—SELF-DIAGNOSTIC RESULTS

In this mode, a diagnostic trouble code is indicated by the number of blinks of the MALFUNCTION INDI-
CATOR LAMP as shown below. :

Example: Diagnostic trouble code No. 0102 and No. 0403

ON

06 0.3 08 03

i

N ) ]
OFF 1

)

08 ' 03 21 06 0.9 2.1

LS — unit: second
i i Diagnostic trouble code No. 0403
Diagnostic trouble code No. 0102 4 SEF298Q

Example: Diagnostic trouble code No 1003
joX:3 03

" TV, UL
OFF ¢ J_L ‘_J,\'_L L_?j-—J |

06 09 03

Diagnostic trouble code No. 1003 Unit: second
SEF162PA

Long (0.6 second) blinking indicates the number of ten digits, and short (0.3 second) blinking indicates
the number of single digits. For example, the malfunction indicator lamp blinks 10 times for 6 seconds
(0.6 sec x 10 times} and then it blinks three times for about 1 second (0.3 sec x 3 times). This indicates
the DTC “1003” and refers to the maifunction of the park/neutral position switch.

In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“0505" refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE CHART, EC-60.)

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

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

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

SWITCH DIAGNOSTIC TEST MODES” on previous page.)

¢ If the battery terminal is disconnected, the diagnostic trouble code will be lost from the backup
memory within 24 hours.

o 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 IFRONT HEATED OXYGEN SENSOR MONITOR

rich) which is monitored by the front heated oxygen sensor.

MALFUNCTION INDICATOR LAMP

Fuel mixture condition in the exhaust gas

Air fuei ratic feedback control
condition

ON

Lean

OFF

Rich

Closed loop system

*Remains ON or OFF

Any condition

Cpen loop system

*: Maintains conditions just before switching to open loop.

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

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

OBD System Operation Chart

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DETECTABLE ITEMS

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

& When the same malfunction is detected in two consecutive trips, the MIL will come on. For details,
refer to “Two Trip Detection Logic” on EC-29.

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

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

SUMMARY CHART

tems

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

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

Fuel Injection System

Misfire

Except the above

Details about patterns “A”, "B”, and “C” are on EC-37.

EC-35
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

— This driving pattern satisfies C and B patterns.

/ NG This driving pattern  This driving pattern
Vehicle NG 7 NG Detection satisfies B but satisfies C
speed Detection Detection not G. I ‘ ‘b“[t not E"l | | y
' b P ¥ | Vi ‘ ' |
| sl : | b ‘ | -
A I | | | . I ! i | C |
c o a ] Al /! | I h |l Iy oo !
i) ! - “ ‘f;"(:l‘ H |‘ N |- | ‘I | ‘ B
5 A (| L | ! ;] = 1 !
a T [ N N ! i i !
o " L Ji_ L .
£ U i i U t_l u l—u—l U
P [ I t ; M l | L A I
A Lo [ I 0, I I o ' [ I
| 1 It I ! N O | | [ ! |
[ I l : ! H | ‘ | } | l ‘ |
Lo 1 i O h by ! |
' R ! /| : \ | |y ‘
I [ 1 [ " I | ' . \ Co /!
o L weew o
S L T A X T Y S A I
. . goes off. ,
Do e it
=  goes off. | L [ 1' H : 200 T 5 '“{"F—r“_
Vo oc o ! ; o ! | "1 v :JI 2 n I - L L
Counter——f—T‘——H————— ‘ i = l______l_r__._,,h,,,,,l_‘r,, -
v I I ) P it ! ! % ¥
P Do [ : I
L R H i N ¥ | g ¥ L I
Lo NS I H I : | | o [
I N J H | I I L y I B
A | || [ | N 1 [l v i [ |
) [ e I I | ; | i
B L ro | | ! | o ‘ | | ‘ | | Ny
[a] ' DISPLAY I | | L | O | | ! ) ‘DisF’LAYr | NG
@« NO _ ™ . | } ; i } T‘[ t +— T A
£ pisPLAY | Teot3 ! oy I | I I L4 DISPLAY
g | _m = S I I TS S | ! 4+ i
w max | ! N (. T ! : I
§ B ——lak————h—— —4t+—1 ——'dL———
@ i | .
L Counter T ‘*l* . y | ir “ |‘- I I Il [ —|r I
o | ! ; I | I . ! | ! | | : ' | | | | | I
O N o el | | b | | ! H i
B I } KR I N ! ‘! | H o o | ! : :
v . ol i | DIC exists. (| DTC exiss il?,LcE?’;'?rs'i }
] j: DTC exists. || 1 I || TIME: 2 ||TII\,:IE‘4| :; |‘ I ;\[ 8
for TIMELO I l: \I : }‘, ooty S :DTC exists, |
SELF- ; DTC exists. || DTC exists. DTG exists | DTC exists. ‘ ‘[ DTC exists I | DTC exists. | TIME: 79 |NG
[\ DIASNOSTIC e TIME: 3 || TiME: 0 TIME: 1| I TIME" 3| || TIME: 4 -~ DTC
3 screen - — Ll Py ’J,*L‘;_._ﬁAT[ ’J“‘l‘L’ - _:ll‘f ey e ‘ e
£ Gther IBE O R | L h I | | Il | B}
G screen ! ! I I R N ,,7+,,,H,,,JL______1_____4_-“_r..4,,,,uﬁ
C, DATA MONITOR 1 H_ 1-6'{ Do T B i i ¥ ¥ ] I
{AUTO :I'_RE&} screen i 1 ! bl :j L } ) ——1—}———~+!————-1|-4—v- __74Jrf7774|‘r7ﬂ77g7+k7
‘ o ' |
S N R A N 1 A SO N
=
4 screen \ ’g/ &N«T
AEC526
*1: When the same malfunction is detected in two con- *5; Other screen except DATA MONITOR (AUTO TRIG)
secutive trips, MIL will light up. can not display the malfunction.
*2. MIL will go off after vehicle is driven three times {pat- *6: DATA MONITOR (AUTO TRIG) can display the mal-
tern C) without any malfunctions. function at the moment it is detected.
*3: When a malfunction is detected for the first time, the *7: The malfunction can not be displayed because the tim-
DTC and the freeze frame data will be stored in ECM. ing to set DATA MONITOR (AUTO TRIG) screen was
*4: The DTC and the freeze frame data will not be dis- missed against the NG detection.
played any longer after vehicle is driven 80 times (pat- *8: The DTC and the freeze frame data will not be dis-
tern B) without the same malfunction. played any longer after vehicle is driven 80 times (pat-
(The DTC and the freeze frame data still remain in tern B) without the same malfunction.
ECM.} (The DTC and the freeze frame data still remain in
ECM.)
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OBD System Operation Chart (Cont’d)

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

Engine
coalant
temperature

70 (158)

40 (104)
20 (68)

(2) Engine coolant temperature should change more than 20°C
—+ , (68°F} after starting engina.

Engine
speed

l)/—<[3} ignition switch should be changed from “"ON'" to "OFF" SE

rpm
! (4) Engine speed shoutd go over 400 rpm.

=
B
Pt

AEC574

(Driving pattern B)

Driving pattern B means vehicle operation is as follows:
All components and systems should be monitored at least once by the OBD system. ' =05
e The B counter will reset when the malfunction is detected twice regardless of the driving pattern.

e The B counter will count the number of times driving pattern B is satisfied without the malfunction.

e The DTC will not be displayed after the B counter reaches 80. SiE
(Driving pattern C)

‘Driving pattern C means vehicle operation is as follows:
(1) Driving pattern A should be satisfied. 53
(2) The following conditions should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) £375 rpm N
Calcutated load value: (Calculated load value in the freeze frame data) x (1+0.1) [%] BT
Engine coolant temperature (T} condition:
e When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (1568°F).
& When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than F&
or equal to 70°C (158°F).
Example:

If the stored freeze frame data is as follows: EE
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 8G°C {176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions: B

Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more
than 70°C (158°F)
e The C counter will be cleared when the malfunction is detected regardless of (1), {(2). (*1 in “OBD
SYSTEM OPERATION CHART")
o The C counter will be counted up when (1), (2) are satisfied without the same malfunction.
e The MIL will go off when the C counter reaches 3. {*2 in “OBD SYSTEM OPERATION CHART™)
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OBD System Operation Chart (Cont’d)

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

This driving patiern satisfies with A and B patterns.

NG
NG rDeiecﬂon This driving pattem This driving pattern

Detection satisfies with A but not B,  satisfies with B but not A

Vehicle NG

Fa 1 I 1 |
c 1 : oy ! [ o |
S i i } i i L 1
5 | | P [
: 1 AV UL AL
o e el L il i j ! o
S GNON . ! | [l ﬂ N i T
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Cod L ”_-I [‘—”’
Y on oFF Lo [y | X | o B
[ K I g ¥ I K
|| ¥ I i Lo I
o T A
| ‘ ' [
BT I
: f \ [ i
| (! N I [ ,
R R B
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- e ,
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B B L

Counter T
f
\
\
\
|

oot
=
|
|
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|
|
|
1
i
|
f
|
r
|
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|
|
i
|
!
\
!
|

| j
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I !
0 |
A M | i
= I | |
= | | | ! : i [
o DISPLAY K ! l [ DISPLAY!
_= i o e N
E T . T T T L ‘ HE NO
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& 1 S0 1L 5 PO G S P, 4 S
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. iy ot i | | DTC exists IDTC exists. [ IDTC exists. | -
{1 DCedsts 1o I I TIME: 2] HITIME. 4 | | ITIME: 5 Hr 8
SELF- o TIME o e ¥ ' ' (! ‘ N ¥ DTC exists. | |
DIAGNOSTIC | DTC exists. | DTC exists. :DTC exists. ' DTC exists | |; DTC exists. | } I DTC exists. TIME: 33 | :NO
A RESULTS  |TIME: 0 TIME: 1, ITIME:O | TIME: 1 HTIME: 3¢ 'TIME: 41 i e
B sereen — LS LS g e e ey AR
2 Other I_E ‘ I h | N [ [ T o
] | L] . I ' I | ! i
screen ] S N N LT S U & DU U N R '
& DATA MONITOR (| T T 7 Tt i i ‘H’ N e I
8/ {AUTO TRIG) screen risrgr L i Cl i I |l i [ Il
= —f—- I S I e o e Rttt o Sl
\ I N b it [ I |1 - I
Other L dl 1 L 1l 1l 1 LI Lo id i
screen *7
*5
AECS527
*1: When the same malfunction is detected in two con- *5: Other screen except DATA MONITOR (AUTO TRIG)
secutive trips, MIL will light up. can not display the malfunction.
*2: MIL will go off after vehicle is driven three times (pat- *6: DATA MONITOR (AUTO TRIG) can display the mal-
tern B} without any malfunctions. function at the moment it is detected.
*3. When a malfunction is detected for the first time, the *7: The malfunction ¢an 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 DTG and the freeze frame data will not be dis- missed against the NG detection.
played after vehicle is driven 40 times (pattern A) with- *8: The DTC and the freeze frame data will not be dis-
out the same malfunction. played after vehicle is driven 40 times (pattern A} with-
{The DTC and the freeze frame data still remain in out the same malfunction.
ECM.) {The DTC and the freeze frame data still remain in

ECM.)
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OBD System Operation Chart (Cont’d)
EXPLANATION FOR DRIVING PATTERNS EXCEPT FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM”

{Driving pattern A)

Engine

Engine speed should go over 400 rpm.

-]
coolant °C {°F)
temperature
(1) Engine coolant temperature should go over 70°C {158°F).
70 (158)
40 (104) .
20 (68)
: (2) Engine coolant temperature should change more than 20°C
—— o i ine.
T ' TP — (B8°F) after starting engine
IGN ON IGN OFF
1
‘ i '
Engine I [
speed I :’/—tSJ Ignition switch should be changed from "ON" to "OFF"
| |
rpm I
!
!

AECSE74

& The A counter will be cleared when the malfunction is detected regardless of (1} - (4).
e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.
e The DTC will not be displayed after the A counter reaches 40.

{Driving pattern B)

Driving pattern B means vehicle operation is as follows:

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

e The B counter will be cleared when the maifunction 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 withcut any malfunctions.

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

EC-39
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

. Data link connector L CONSULT
LEPHe for CO“S/“‘-T CONSULT INSPECTION PROCEDURE
T 1. Tumn off ignition switch.
2. Connect “CONSULT” to data link connector for CONSULT.
, (Data link connector for CONSULT is located behind the
— fuse box cover.)
N
, ]
\ SEF426R
3. Turn on ignition switch.
NISSAN 4. Touch “START".
CONSULT
UE950
m
START
I SUB MODE |
SEF7810Q
5. Touch “ENGINE".
[l SELECT SYSTEM !
[ ENGINE |
I |
I |
SEFa9aK
6. Perform each diagnostic test mode according to each ser-
|l seLect DiaG MoDE  [¢]] vice procedure.
| WORK SUPPORT ] For further information, see the CONSULT Operation
| SELF-DIAG RESULTS ] Manual.
| DATA MONITOR ]
[ acTIvE TEST ]
| FUNCTION TEST |
| FREEZE FRAME DATA |
SEF572Q
[l secectpiagmobe &)
[EcM PaRT NUMBER |
I |
| |
SEF374Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

DIAGNOSTIC TEST MODE a
Item ";325( 3:5:; DATA | ACTIVE FTI:QS' i?ailinz:
PORT NOSTIC [MONITOR| TEST TEST DéTA B
RESULTS 1 Wl
Camshaft position sensor X X X
Mass air flow sensor X X Elil
Engine coolant temperature sensor X X X X
Front heated oxygen sensor X X X LE
Rear heated axygen sensor X X
Vehicle speed sensor X X X X
Throttle position sensor X X X X
EGR temperature sensor X X
INPUT Intake air temperature sensor X X FE
Crankshaft position sensor (OBD} X
Knock sensor X A
c't_: Ignition switch (start signal) X X
E Closed throttle position switch X X 54
- Air conditioner switch X
E Park/Neutral position switch X X X B
E Power steering oil pressure switch X X -
8 Air conditioner pressure switch X
4 Baitery voltage X 2R
8 Injectors X X X
X (igni- 8T
Power transistor {Ignition timing) X fion sig- X X X
nal) _
IACV-AAC valve X X X X X RS
Air conditioner relay X
CUTPUT Fuel pump relay X X X BT
Cooling fan X X
. i 2
tErSII: ;er:/;d&vir‘lfglﬂ canister purge con X X X X H&
Front heated oxygen sensor heater X _
Rear heated oxygen sensor heater EL
Calculated load value X X
X: Applicable 1T

*1: The items appear on CONSULT screen in FREEZE FRAME DATA mode only if a diagnostic trouble code (DTC) is
detected. For details, refer to EC-49.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Cont’d)

Diagnostic test mode

Function

Work support

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

Self-diagnostic results

Self-diagnostic results can be read and
erased quickly.

Data monitor Input/Qutput data in the ECM ¢an be read.
CONSULT drives some actuators apart from
Active test the ECM's and also shifts some paramelers in

a specified range.

ECM part numbers

ECM part numbers can be read.

Function test

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

Freeze frame data

ECM stores the driving condition at the
moment a malfunction is detected, and stored
data can be read. For details, refer to “Freeze
Frame Data” (EC-49).

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

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

® iGN SW “ON"

® ENG NOT RUNNING

® ACC PEDAL NOT PRESSED

When adjusting throttle position

sensor initial

position

IACV-AAC VALVE ADJ

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

& ENGINE WARMED UP

® NO-LOAD

FUEL PRESSURE RELEASE

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

When releasi
from fuel line

ng fuel pressure

EC-42




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SELF-DIAGNOSTIC MODE

Regarding items detected in “SELF-DIAG RESULTS” mode, refer to “Diagnostic Trouble Code

(DTC) Chart” (See page EC-60.)
DATA MONITOR MODE

CONSULT (Cont'd)

Monitored item ECM Main
[Unit] input ) Description Remarks
‘ signals
signals
CMPS-RFM ® Indicates the engine speed computed ® Accuracy becomes poor if engine speed

(REF) [rom]

from the REF signal (180° signal) of the

drops below the idle rpm.

O O camshaft position sensor. ® |f the signal is interrupted while the
engine is running, an abnormal value
may be indicated.

MAS AIR/FL SE [V] ® The signal voltage of the mass air flow & When the engine is stopped, a certain

. O O sensor is displayed. value is indicated.

COGCLAN TEMP/S ® The engine coolant temperature (deter- | ® When the engine coolant temperature

[*C] or [°F] mined by the signai vollage of the engine sensor is open or shart-circuited, ECM
O O coolant temperature sensor) is displayed. enters fail-safe mode. The engine coal-

' ant temperature determined by the ECM
_ is displayed.

FR 02 SENSOR [V] ® The signal voltage of the front heated
O O oxygen sensor is displayed.

RR G2 SENSOR [V] ® The signal valtage of the rear heated

O O oxygen sensor is displayed.

FR 02 MNTR ® Display of front heated oxygen sensor ® After turning ON the ignition switch,
[RICH/LEAN] signal during air-fue! ratio feedback cen- “RICH” is displayed until air-fuel mixture
trol: ratio feedback control begins.
RICH ... means the mixture became ® When the air-fuel ratio feedback is
O O “rich”, and control is being affected clamped, the value just before the clamp-
toward a leaner mixture. ing is displayed continuously.
LEAN ... means the mixture became
“lean”, and control is being affected
toward a rich mixture.
RR 02 MNTR ® Display of rear heated oxygen sensor ® When the engine is stopped, a certain

[RICH/LEAN]

O

signal:

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

value is indicated.

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

O

oF

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

NOTE:

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

matically.

EC-43

[BX

195



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

Monitored item
[Unit]

input
signals

Main
signals

Description

Remarks

BATTERY VOLT [V]

O

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

O

The throttle position sensor signal volt-
age is displayed.

EGR TEMP SEN [V]

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

INT/A TEMP SE [*Cj
or [°F]

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

START SIGNAL
[ON/OFF]

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

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

CLSD THL/P SW
[ON/OFF]

Indicates the closed throttle position
[ON/OFF] determined by the throtile
pasition sensar signal.

ON: Closed throttie position

OFF: Other than closed throttle position

AIR COND SIG
[ON/OFF)

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

P/N POSI SW
[ON/OFF]

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

PW/ST SIGNAL
[ON/OFF]

O OO O |0

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

IGNITION SW
[ON/OFF]

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

A/C PRESS 5W
[ON/OFF)

00 O OO] O |O0 000

Indicates [ON/OFF] condition of the air
conditioner pressure switch,

iNJ PULSE [msec]

O

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

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

B/FUEL SCHDL
[msec]

O

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

IGN TIMING [BTDC]

Indicates the ignition timing computed by
ECM according to the input signals.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

Monitored item ECM .
. ) Main ..
[Unit] input | . Description Remarks
. signals o
signals @l
IACV-AAC/V [%] Indicates the idle air control valve (AAC
O valve) control value computed by ECM )
[t

according to the input signals.

A/F ALPHA [%]

O

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

® When the engine is stopped, a certain

value is indicated. B
® This data also includes the data for the

air-fuel ratio learning controt.

AIR COND RLY
[ON/OFF]

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

LG

FUEL PUMP RLY
[ON/OFF]

Indicates the fuel pump relay contrel con-
dition determinad by ECM according to
the input signals.

COOLING FAN Indicates the control condition of the FE
[HI/LOW/OFF] cocling fans (determined by ECM
according to the input signal). AT
HI ... High speed operation s
LOW ... Low speed operation
OFF ... Stopped
EGRC SOL/V Indicates the control condition of the
[ON/OFF] EGR valve & EVAP canister purge con-
trol solencid valve {determined by ECM [
according ta the input signal). o
ON ... EGR and EVAP canister purge
operations are cut-off EER
OFF ... EGR and EVAP canister purge ‘
are operationai
FR Q2 HEATER Indicates ION/OFF] condition of front or &T
[ON/OFF] rear heated oxygen sensor heater deter-
RR 02 HEATER mined by ECM according to the input
[ON/OFF] signals. ES
CAL/LD VALUE [%] “Calcutated load value” indicates the
value of the current airflow divided by BT
peak airflow. -
ABSOL TH-P/S [%] “Absolute throttle position sensor” indi-
cates the throtfle opening computed by [HE,
ECM according to the sighal voltage of
the throttle position sensor.
MASS AIRFLOW Indicates the mass air flow computed by EL
[gm/s] ECM according to the signai voltage of
the mass air flow sensor. o
. Eh
VOLTAGE Voltage measured by the voltage probe. -
[Vl
PULSE Pulse width, frequency or duty cycle ® Only "#" is displayed if item is unable to
[msec] or [Hz] or [%] measured by the pulse probe. be measured.
® Figures with “#"s are temporary ones.
They are the same figures as an actual
piece of data which was just previously
measured.
197
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

Engine: Return to the original
trouble condition

if trouble symptorn disappears, see

® Harness and connector

FUEL INJECTION [ inj
v ® Change the amount of fuel injec- | CHECK ITEM. N Eff:ﬂ":\‘:;g;sox o sensor
tion using CONSULT. ve
® Engine: After warming up, idle
IACV-AACIV the engine. Engine speed changes according to ; ® Harness and connector
® Ch the IACV-AA I
OPENING © anlge ° IAC : C valve the opening percent. ® |ACV-AAC valve
opening percent using CON-
SULT.
® Engine: igi
ngne Retl{r'n o the original ® Harmess and connector
trouble condition . .
If trouble symptom disappears, see |® Engine coolant temperature sen-

ENG COOLANT
TEMP

Change the engine cooclant tem-
perature indication using CON-

CHECK ITEM.

s0r

. -
SULT Fuel injectors
® Engine: Return to the original
trouble condition If trouble symptom disappears, see
IGNITION TIMING | ® Timing light: Set ymp ppears, ® Adjust initial ignition timing
o . CHECK ITEM. -
- ® Retard the ignition timing using

CONSULT.

® Engine: After warming up, idle ® Harness and connector
the engine. ® Compression
POWER ® A/C switch “OFF” Engine runs rough of dies ® |njectors
BALANCE ® Shift lever “N” ’ ® Power transistor
® Cut off each injector signal one ® Spark plugs
at a time using CONSULT. ® [gnition coils
® [gnition switch: ON
COOLING FAN ® Operate the cooling fan at Cooling fan moves at “LOW" or L Ham.ess and connector
“LOW” ar “HIGH” speed and “HIGH” speed and stops. ® Cooling fan motor
turn “OFF” using CONSULT.
® [gnition switch: ON {Engine
stopped)
FUEL PUMP I Fuel pump relay makes the operat- | ® Harness and connector
RELAY ¢ Tumn the fuel pump relay “ON ing sound. ® Fuel pump relay
and “OFF” using CONSULT and
listen to operating sound.
EGRC ® [gnition switch: ON
SOLENOID ® Turn solenoid valve “ON” and Solanoid valve makes an operating | ® Harness and connector
VALVE “OFF"” with the CONSULT and sound. ® Solenoid valve

listen to operating sound.

SELF-LEARNING
CONT

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

“CLEAR” on the screen.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
@ |gniticn switch: ON
SEI.F-DIAG (Engine stopped) .
RESULTS @ Displays the results of on- Objective system

board diagnostic system.

® |gnition switch: ON
{Engine stopped}

® Harness and connector

Throttle valve: opened OFF ® iti
® Closed throttle position P ® i::gﬁ:z pg::;:g: zz:zg:
CLOSED THROTTLE switch circuit is tested when ) P
) adjustment
POSI throttle is opened and :
® Throttle linkage
closed fully. {Closed throtile ) o
L Throttle valve: closed ON ® Verify operation in DATA
position is selected by
I MONITOR mode.
throttle position sensor.)
® Hamess and connector
® |gnition switch: ON @ Throttle position sensor
THEOTILE POSI {Engine stogped} , Range (Throttle valve fully More than L] Th.roﬁle position sensor
SEN CKT ® Throttle position sensor cir- | opened — Throttle valve fully 3.0V adjustment
cuit is tested when throttle | closed) ’ ® Throttle linkage
is opened and closed fully. #® Verify operation in DATA
MONITOR made.
® [gnition switch: ON N ® Harhess and connector
(Engine stopped) Out of N/P positions OFF ® Neutral position switch or
PARK/NEUT POSI o - A .
SW CKT ® Inhibitor/Neutral positicn inhibitor switch
switch circuit is tested when | || N/P positions ON ® Linkage or inhibitor switch

shift lever is manipulated.

adjustment

® Ignition switch: ON
(Engine stopped)

® Harness and connector
® Fuel pump

FUEL PUMP ® Fuel pump circuit is tested | There is pressure pulsation on the fue!
) L ® Fuet pump relay
CIRCUIT by checking the pulsation in | feed hose. ) .
® Fuel filter clogging
fuel pressure when fuel tube
. '@ Fuel level
is pinched.
® |gnition switch: ON
{Engine stopped)
] i ® 1
EGRC SOL/V EGR valve & EVAP F:an:ster The solencid valve makes an operating Harness and connec or.
purge control solencid valve ® EGR valve & EVAP canister
CIRCUIT ST . sound every 3 seconds. .
circuit is tested by checking purge control solenoid valve
solenoid valve aperating
noise.
@ Ignition switch: ON ® Harness and connector
COOLING FAN (Engine stopped) The cooling fan rotates and stops every 3 ® Cooling fan motor
CIRCUIT ® Cooling fan circuit is tested | seconds. 8

when cooling fan is rotated.

® Cooling fan relay

START SIGNAL
CIRCUIT

® |gnition switch: ON —
START

@ Start signal circuit is tested
when engine is started by
operating the starter. Betore
cranking, battery voltage
and engine coolant tem-
perature are displayed. Dur-
ing cranking, average bat-
tery voltage, mass air flow
sensor output voltage and
cranking speed are dis-
played.

Start signal; OFF — ON

® Harness and connector
® [gnition switch

EC-47
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY}

PW/ST SIGNAL
CIRCUIT

® [gnition switch: ON
(Engine running)

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

Locked position

ON

Neutral position

OFF

® Harness and cannector

® Power steering oil pressure
switch

® Pawer steering oil pump

VEHICLE SPEED
SEN CKT

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

Vehicle speed sensor input signal is

greater than 4 km/h (2 MPH)

® Harness and connectar
® ‘Vehicle speed sensor
® Flectric spesdometer

IGN TIMING ADJ

® After warming up, idle the
engine.

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

The timing light indicates the same value

on the screen.

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

® Camshaft position sensor
drive mechanism

MIXTURE RATIO
TEST

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

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

® [INJECTION SYS (Injector,
fuel pressure reguiater, har-
ness or conneclor)

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

® VACUUM SYS (Intake air
leaks)

® Front heated oxygen sensor
circuit

® Front heated oxygen sensor
operation

® Fuel pressure high or low

® Mass air flow sensor

POWER BALANCE

® After warming up, idle the
engine.

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

Difference in engine speed is greater than
25 rpm before and after cutting off the

injector of each cylinder.

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

® [gnition circuit (Spark plug,
power transistor, ighition
coil, harness or connector)

® Compression

@ Valve timing

IACV-AAC/
SYSTEM

® After warming up, idle the
engine.

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

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

80% and at 20%.

® Harness and connector

® |ACV-AAC valve

® Ajir passage restriction
between air inlet and IACY-
AAC valve

® |AS {Idle adjusting screw)
adjustment

200
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CONSULT (Cont’d)

FREEZE FRAME DATA

Freeze frame data
item

Description

DIAG TROUBLE
CODE
[PXXXX]

ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to “Alpha-
betical & P No. Index for DTC” (EC-236).]

FUEL SYS DATA

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

One made in the following is displayed.

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

“MODE 3": Open loop due to driving conditions (power enrichment, deceleration enrichment)
“MODE 4" Closed loop - using heated oxygen sensor(s) as feedback for fuel control
“MODE 5"; Open loop - has not yet satisfied condition to go 1o closed loop

CAL/LD VALUE [%]

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

COOLANT TEMP
[*C] or [°F]

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

S-FUEL TRIM [%]

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

L-FUEL TRIM [%]

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

ENGINE SPEED
[rpm]

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

VHCL SPEED [km/h]
or [mph]

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

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 triggers and they can be selected by touching “SETTING” in “DATA MONI-
TOR” mode.
1. “AUTO TRIG” {Automatic trigger):

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

In other words, DTC and malfunction item will be displayed at the moment the malfunction is
detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA
MONITOR cannot continue any longer after the malfunction detection.

2. “MANU TRIG” (Manual trigger):

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

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

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

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

Inspect the circuit by gently shaking (or twisting) suspicious connectors, components and harness
in the “DTC CONFIRMATION PROCEDURE”. The moment a malfunction is found the DTC will
be displayed. (Refer to Gi section, “Incident Simulation Tests” in “HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT™.)

2. “MANU TRIG”

e |fthe malfunction is displayed as soon as “DATA MONITOR?” is selected, reset CONSULT to “MANU
TRIG". By selecting “MANU TRIG” you can monitor and store the data. The data can be utilized
for further diagnosis, such as a comparison with the value for the normal operating condition.

|t sELEcT MonmoR ITEM | [l seT RecomoiNacoND | | i SET RECORDING COND |

ECM INPUT SIGNALS IOCRETEE | vans tric | [ auto TR |IEENRG
MAIN SIGNALS HI SPEED LONG TIME m LONG TIME

I
SELECTION FROM MENU | |
|
||
||

A —

I
I |
I |
L |
I ]

seTTiNg || START

I |

“SETTING” SAUTO TRIG™ “MANU TRIG"
A malfunction can be A malfunction can not be
displayed on “DATA displayed on “DATA
MONITOR" screen MCNITOR" screen
automatically if detected. automatically even if
detected,

SEF529Q
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Generic Scan Tool {GST): Sample

SEFi39P

N

Data link connector

SEF055R

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

Press [ENTER]

Sample screen™ SEF321Q

OBD Il FUNCTIONS

0: READINESS TESTS
1. CURRENT DATA

2: FREEZE DATA

3: TROUBLE CODES

4: CLEAR CODES

5: 02 TEST RESULTS
6: EXPAND DIAG PROT
8: UNIT CONVERSION

Sample screen’ SEF303QA

Generic Scan Tool (GST)
DESCRIPTION

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

ISO9141 is used as the protocol.

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

manual.

GST INSPECTION PROCEDURE
1. Turn off ignition switch.

2. Connect “GST” to data link connector for GST. {Data link
connector for GST is located under LH dash panel near the

fuse box cover.)

3. Turn on ignition switch.

4. Enter the program according to instruction on the screen or

in the operation manual.

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

shown.)}

5. Perform each diagnostic mode according to each service

procedure.

For further information, see the GST Operation Manual of

the tool maker.

EC-51
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool (GST) (Cont’d)

Diagnostic test mode

Function

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

MODE 1 (Current data) inputs and outputs, digital inputs and oulputs, and system status information.
This mode gains access to emission-related data values which were stored by ECM
t
MODE 2 (Freeze data) during the freeze frame. Refer to “Freeze Frame Data” (EC-49).
MODE 3 (Troubls codes) This mode gains access to emission-related powertrain trouble codes which were
stored by ECM.
This mode can clear all emission-related diagnostic information. This includes:
® Clear number of diagnostic trouble codes {(MODE 1)
® Clear diagnostic trouble cedes (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)
This mode gains access to the on board heated oxygen sensor monitaring test
MODE 5 {O2 test results) 9 ¥g g

results.
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TROUBLE DIAGNOSIS — Introduction

Sensors

&

Actuators

»’”/f .@

MEF036D

SEF233G

<~

\ ¢ .
) N 5"
+
ﬁ_ -
S

G

SEF234G

Introduction

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

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

A visual check only may not find the cause of the problems. A
road test with CONSULT (or GST) or a circuit tester connected
should be performed. Follow the “Work Flow” on the next page.
Before undertaking actual checks, take a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer can supply good information about such
problems, especially intermittent ones. Find out what symptoms
are present and under what conditions they occur. A “Diagnos-
tic Worksheet” like the example on EC-54 should be used.
Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electroni-
cally controlied engine vehicle.

EC-53

T i
[t i

o
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TROUBLE DIAGNOSIS — Introduction

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

Weather conditions,

HOW ... Operating conditicns,

Diagnostic Worksheet

KEY POINTS There are many operating conditions that lead to the malfunc-
tion of engine components. A good grasp of such conditions can
WHAT ... Vehicle & engine model make troubleshooting faster and more accurate.

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

Utilize a diagnostic worksheet like the one shown below in order

Symptoms . . : .
ymp to organize all the information for troubleshooting.
SEF907L
WORKSHEET SAMPLE
Customer name MR/MS Model & Year VIN
Engine # Trans, Mileage
Incident Date Manuf. Date In Service Date
— Impossible to start 0 No combustion LI Partial combustion
- 7 Partial combustion affected by throttle position
H Startability T Partial combustion NOT affected by throttle position
[0 Pessible but hard to start ™~ Others [ ]
. O No fast idle O Unstable i1 High idle T Low idle
O Idling .
Ul Others [ 1
Symptoms
[0 Stumble [l Surge O Knock 0 Lack of power
71 Driveability O Intake backfire 1 Exhaust backfire
O Others | ]
71 At the time of start O While idiing
L] Engine stali L1 While accelerating L While decelerating
1 Just after stopping = While loading
incident occutrence M Just after delivery I ! Recentiy
L In the moming [ At night L In the daytime
Frequency C All the time 1 Under certain conditions 1 Sometimes

Weather conditions

1 Not affected

Engine conditions

Weather 2 Fine 7 Raining T Showing 0 Others [ ]
Temperature L Hot O Warm U Cool O Coid L Humid °F
O Cold T During warm-up 1 After warm-up

Engine speed [ \ I ) ! . ) ! |
0 2,000 4,000 6,000 8,000 rpm

Driving conditions

Road conditions U In town T In suburbs (1 Highway Li Off road (up/down)
[ Not affected
[ At starting O While idling [ At racing
C1 While accelerating C1 While cruising
O While decelerating O While turning (RA/LH)

Vehicle speed IR ST (N TR R SR IR SR T |
10 20 30 40 50 60 MPH

Malfurction indicator lamp

.} Turned on I Not turned on

EC-54



TROUBLE DIAGNOSIS — Work Flow

Work Flow
CHECK IN
@l
v
Listen to customer complaints. {(Get symptoms.) B ST STEP | Iy
Check, print out or write down, and erase Diagnostic Trouble Code (DTC) and E
Freeze Frame Data (F’re-check). ........................................... STEP il
Symptoms No symptoms, except MIL e
collected. lights up, or Malfunction A
Code exists at STEP |l.
v
Verify the symptom by driving in the condition the cus- .
f 1
tomer deSCrlbed. ............................................................................................ STEP “l .
Normal Code Malfunction Code EE
{at STEP II) (at STEP 1)
¥ v AT
Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE™. OO | STEP IV o
Y FA
N Choose the approp”ate aCtIOn. .*.2 ....................................... STEP V
Malfunction Code (at STEP Il or IV} Normal Code (at both STEP li and V) .
v FiR
BASIC INSPECTION
SYMPTOM BASIS (at STEP I or lll) BR
................................................................ »
¥
Perform inspections ] ST
according to Symptom
Matrix Chart.
RS
v l
TROUBLE DIAGNOSIS FOR DTC XXXX. STEP VI
BT
y
REPAIR/REPLACE o
— A&
¥
NG| FINAL CHECK B
Confirm that the incident is completeiy fixed by performing BASIC INSPECTION and
DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK). Then, ~ [777 e STEP VI
erase the unnecessary (already fixed) DTCs in ECM and A/T contral unit. 5%
it

oK
¥

CHECK OUT

*1: If the incident cannot be duplicated, refer to Gl section {“Incident Simulation Tests”, “HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT”).

*2: If the on board diagnostic system cannot be performed, check main power supply and ground circuit. Refet to
“TROUBLE DIAGNOSIS FOR POWER SUPPLY”, EC-84.
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TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP DESCRIFTION
STEP | Get detailed information about the conditions and the environment when the incident’symptom occurred using the
“DIAGNOSTIC WORKSHEET” as shown on the next page.
Befcre confirming the concern, check and write down {print out using CONSULT or Generic Scan Tool) the Diag-
nostic Trouble Code {DTC) and the freeze frame data, then erase the code and the data. Refer to EC-29.) The
STEP Il DTC and the freeze frame data can be used when duplicating the incident at STEP Il & IV.
Study the relationship between the cause, specified by DTC, and the symplom described by the customer. {The
“Symptom Matrix Chart” will be useful. Refer to EC-71.)
Try to confirm the symptom and under what conditions the incident occurs.
The “DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Connect CONSULT
STEP Il to the vehicle in DATA MONITOR {(AUTO TRIG) mode and check real fime diagnosis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. Refer to G section.
If the malfunction code is detected, skip STEP IV and perform STEP V.
Try to destect the Diagnostic Trouble Code (DTC) by driving in {or performing) the “DTC CONFIRMAT!ON PROCE-
DURE”. Check and read the DTC and freeze frame data by using CONSULT or Generic Scan Tool.
During the DTC verification, be sure to connect CONSULT to the vehicie in DATA MONITOR {AUTO TRIG) mode
STEP IV and check real time diagnosis resulis.
If the incident cannct be verified, perform INCIDENT SIMULATION TESTS. Refer to Gl section.
In case the "DTC CONFIRMATION PROCERURE” is not available, perform the “OVERALL FUNCTION CHECK”
instead. The DTC cannot be displayed by this check, however, this simplified “check” is an effactive alternative.
The “NG" result of the “OVERALL FUNCTION CHECK" is the same as the DTC detection.
Take the appropriate action based on the results of STEP | through 1V.
STEP V If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC XX,
If the normai code is indicated, proceed to the BASIC INSPECTION. Refer to EC-57. Then perform inspections
according to the Symptom Matrix Chart. Refer to EC-71.
Identify where to begin diagnosis based on the relationship study between symptorh and possible causes. Inspect
the system for mechanical binding, loose connectars ar wiring damage using (fracing) “Harmess Layouts™.
Gently shake the related connectors, components or wiring harmess with CONSULT set in “DATA MONITOR
(AUTO TRIG)” mode.
STEP Vi Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-
SULT. Refer to EC-74.
The “DIAGNOSTIC PROCEDURE” in EL section contains a description based on cpen circuit inspection. A short
circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. For details, refer to Gl
section (“Circuit Inspection”, “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT).
Repair or replace the malfunction parts.
Once you have repaired the circuit or replaced a component, you nead te run the engine in the same conditions
and circumstances which resufied in the customer's initial complaint.
Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code {Diagnostic trouble code Nao.
STEP Vil 0505 or POOCO) is detected. If the incident is st detected in the final check, perform STEP VI by using a different

method from the previous cne.
Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed} DTC in ECM and

A/T contro! unit. {Refer te EC-29.)
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TROUBLE DIAGNOSIS — Basic Inspection

SEF1421

E’ Data link connector
T (DLC) for CONSULT
-’

s !

A ) =

Throttle position sensor

harness connecior

Basic Inspection
Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;
e Headlamp switch is OFF,

BEFORE STARTING

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

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

® Harness connectors for improper con-
nections

® Vacuum hases for splits, kinks, or
improper connections

@ Wiring far improper cennections,
pinches, or cuts

g ]

CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT” to the data link con-
nector for CONSULT and select
“ENGINE” from the menu. Refer to
EC-40.

v

Air conditioner switch is OFF,
Rear defogger switch is OFF,
Steering wheel is in the straight-ahead position, etc.

CHECK IDLE ADJ. SCREW INITIAL SET
RPM.

Coes engine run at 700+50 rpm (A/T in
“N” position)?

DOES ENGINE START? No | oo [H).
Yes
SEFOSOR +
CHECK IGNITION TIMING. NG | Adjust ignition timing by
r Timing 1. Warm up engine sufficiently. turning camshaft positicn
light 2. Stop engine and disconnect throttle Sensor.
4 — position sensor harness connector,
- — A= 3. Start engine.
"‘ 4. Check ignition timing at idle using tim-
- ing light.
Ignition timing:
15°+2° BTDC
CK
v
SEF284G NG

Adjust engine speed by

+ OK
(Gd to @ on next page.)

EC-57

1 tuming idle adjusting
screw.

!

LG
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TROUBLE DIAGNOSIS — Basic Inspection

Rl AT

Closed throttle positicn
= switch conne

lcmr ‘Q\

SEF419R

Basic Inspection (Cont’d)

@

@ l

=

DISCONNECT

Closed throttie

position switch
connector

[Q]

112

SEF527P

CHECK CLOSED THROTTLE POSITION

SWITCH IDLE POSITION.

1. Disconnact throttle position sensor har-
ness connector and closed throtte
position switch harness connecior.

2. Check continuity between closed
throttle position switch terminals
and (3) under the following condition.
® Raise engine speed to 2,000 rpm.
® Gradually lower engine speed.

Continuity should exist {closed throttle

position switch closes) at 950150 rpm

with transaxle in “N” position.

NG

OK

A J

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

Adjust continuity signal by
rotating throttle position
sensor bedy.

A4

RESET IDLE POSITION

MEMORY.

1. Warm up engine suffi-
ciently.

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

3. Disconnect throttle posi-
tion sensor hamess
connector.

4. Start engine and wait at
least 3 seconds in “N”
position.

5. Reconnect throttle posi-
tion sensor harness
connector while running
engine.

A

CHECK IDLE SPEED

Read the engine idle speed in

“DATA MONITOR" mode with

NG

CONSULT.
750+50 rpm
(in “N” position)
OR
‘P;‘ Check idle speed.
A=N/ 750+£50 rpm

{in “N” position)

¢OK

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

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

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

¢0K

INSPECTION END

EC-58

Adjust idle speed. Refer to
EC-23.




TROUBLE DIAGNOSIS — General Description

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

priority chart.

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

Priority

Detected items (DTC)

1

® ECM (P0605, 0301)

® Mass air flow sensor circuit
(PG100, 0102)

@& Throtlle position sensor circuit
(PO120, 0403)

® EGR valve and EVAP canister
purge control solencid valve circuit
(P1400, 1005)

® A/T diagnosis communication line
{P1605, 0804}

® Camshaft position sensor ¢ircuit
(P0340, 0101)

® Vehicle speed sensor circuit
(PO500, 0104)

® Intake air temperature sensor circuit
{P0O110, 0401)

® Knock sensor circuit (P0325, 0304)

® Engine coolant temperature sensor
circuit (P0115, 0103) (PO125, 0908)

@ [gnition signal circuit (P1320, 0201)

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

2 ® EGR temperature sensor circuit ® Crankshaft position sensor circuit @ Front heated oxygen sensor circuit
(P1401, 0305) (P0335, 0802} (P1336, 0905) {P0130, 0303}
® A/T related sensors, solencid valves @ Cooling fan circuit @ Rear heated oxygen sensor circuit
and switches (P1900, 0208) (P0138, 0707)
{PO705, 1101) (P0720, 1102)
(PO750, 1108) (PO755, 1201) ® Front heated oxygen sensor heater
(PO740, 1204) (PO745, 1205) circuit (PO135, 0901)
(PO725, 1207) (PO710, 1208)
® Rear heated oxygen sensor heater
circuit (P0141, 0902)
3 ® EGR function (P0400, 0302) ® Misfire {(PO300 - PO306, 0701 - 0603) @ Fuel injection system function

® EGRC-BPT valve function
(PO402, 0306)

® |ACV-AAC valve circuit
{P0505, 0205)

® Closed loop control {P0O130, 0307)

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

(PO171, 0115) (P0172, 0114)

® Three way catalyst function

(P0420, 0702)

® Signal circuit from A/T control unit to

ECM (P0B00, 0504)

EC-59
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

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

Diagnostic
trouble code

Detected items

No. {Screen terms for Malfunction is detected when ...
CONSULT CONSULT, “SELF-DIAG
GST MIL RESULTS” mode)
(PC00Q) 0505 | No failure ® No malfunction related to OBD system is detected by either ECM or A/T control
{NO SELF DIAGNOSTIC unit.
FAILURE INDICATED..))
P0O100 0102 |Mass air flow sensor cir- | ® An excessively high or low voltage is detected by ECM.
cuit ® Yoltage sent to ECM is not practical when compared with the camshaft position
(MASS AIR FLLOW SEN} sensor signal and throttle position sensor signal.
PO110 0401 |Intake air temperature ® An excessively low or high voltage from the sensor is detected by the ECM.
sensor circuit
{INT AIR TEMP SEN}
® Voltage sent to ECM is not practical when compared with the engine coolant
temperature sensor signal.
PO115 0103 | Engine coolant tempera- | ® An excessively high or low voltage from the sensor is detected by the ECM.
ture sensor circuit
{COOLANT TEMP SEN)
P0120 0403 | Throttle position sensor ® An excessively low or high voltage from the sensor is detected by the ECM.
circuit ® Voltage sent to ECM is not practical when compared with the mass air flow
(THROTTLE POSI SEN) sensor and camshaft position senser signals.
PO125 0908 |Engine coolant tempera- | ® Voltage sent to ECM from the sensor is not practical, even when some time
ture sensor function has passed after starting the engine.
(*COOLANT TEMP SEN) |® Engine coolant temperature is insufficient for closed loop fuel control.
PG130 0307 |Closed loop control ® The ciosed loop contrel function does not operate even when vehicle is driving
{CLOSED LOOP) in the specified condition.
P0130 0303 | Front heated oxygen sen- | ® An excessively high voltage from the sensor is detected by the ECM.
s0r circuit ® The voltage from the sensor is constantly approx. 0.3V.
(FRONT G2 SENSQOR} ® The specified maximum and minimum voltages from the sensor are not
reached.
® |t takes more than the specified time for the sensor to respond between
rich and lean.
P0135 (901 | Front heated oxygen sen- | ® The current amperage in the heater circuit is out of the normal range. (An
sor heater circuit improper vollage drop signal is sent to ECM through the heater.}
{FR 02 SEN HEATER)
P0136 0707 [Rear heated oxygen sen- |® An excessively high voltage from the sensor is detected by the ECM.
sor circuit o PR (RPN ey e P et
(REAR O2 SENSOR) reaecssgm led maximum and minimum veltages from the sensor are not
® |t takes more than the specified time for the sensor to respond between rich
and lean.
PO141 0902 | Rear heated oxygen sen- |® The current amperage in the heater circuit is out of the normai range. (An

sor heater circuit
(RR 02 SEN HEATER)

improper voltage drop signal is sent to ECM through the heater.)

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

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

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

LIFTING

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

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

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

X: Applicable
—: Not applicable

&

Check items
(Possible Cause)

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

*4
“OVERALL
FUNCTION
CHECK”
Quick Ref,

Fail
Safe
System

MIL
lllumination

Reference
Page

® No failure

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

RUNNING

RUNNING

2 trip

EC-87

® Harness or connectors
(The sensor circuit is open or shorted.)
® ntake air temperature sensor

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

LIFTING

2 trip

EC-92

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

® Engine cootant temperature sensor

tGN: ON

2 trip

EC-97

® Harness or connectors
(The sensor circuit is open or shorted.}
® Throttle position sensor

LIFTING

IGN: ON

2 trip

EC-101

® Harness or connectors

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

RUNNING

2 trip

EC-106

® The front heated cxygen sensor circuit is open ar
shorted.
@ Front heated oxygen sensor

RUNNING

1 trip

EC-116

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

RUNNING

2 trip

EC-111

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

RUNNING

2 trip

EC-117

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

RUNNING
(DRIVING)

2 trip

EC-120

® Harnass or connectors
{The heater circuit is epen or shorted.)
® Rear heated oxygen sensor heater

RUNNING

2 trip

EC-125

Gl

EL

[

*4: ® The “OVERALL FUNCTION CHECK" is a simplified and effective way to inspect a component or circuit.
In some cases, the “OVERALL FUNCTION CHECK" is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIR-
MATION PRCCEDURE".
When no DTC CONFIRMATION PROCEDURE is available, the “NG” result of the OVERALL FUNCTION CHECK can
be considered to mean the same as a DTC detection.
® During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.
*4: This is Quick Reference of “OVERALL FUNCTION CHECK”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC XXX.
Abbreviations are as follows:
IGN: ON : Turning the ignition switch ON is required for checking the function of the sensor, switch, sclenoid and circuit.
RUNNING: Running engine is required for checking the function of the sensor, switch, solenoid and circuit.
LIFTING : Lifting up the vehicle, running engine and spinning wheels are required.
DRIVING : Driving the vehicle in the specified pattern is required.
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TROUBLE DIAGNOSIS — General Description

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

ENGINE RELATED ITEMS

Diagnostic
trouble code

Detected items

No. Malfunction is det
(Screen terms for CONSULT, affunction is detected when
CONSULT |\ | “SELF-DIAG RESULTS" mode)
GST
PO171 0115 | Fue! injection system function (lean | ® Fue! injection system does not operate properly.
side) ® The amount of mixture ratio compensation is too large.
(FUEL SY3 LEAN) {The mixture ratio is too lean.)
PO172 0114 | Fuel injection system iunction {rich | ® Fuel injection system does not operate properly.
side) ® The amount of mixture ratic compensation is too large.
(FUEL SYS RICH) (The mixture ratio is too rich.)
P0300 0701 | Multiple cylinder misfira {Three way catalyst damage) {Exhaust quality deterioration)
{(MULTI CYL MISFIRE) The misfire occurs, which will dam- | The misfire accurs, which will not
PO301 0608 |No. 1 cylinder misfire age three way catalyst by over- damage three way catalyst but will
(CYL 1 MISFIRE) heating. affect emission deterioration.
P0302 0607 |No. 2 cylinder misfire
{CYL 2 MISFIRE)
P0303 0606 | No. 3 cylinder misfire
(CYL 3 MISFIRE}
P0304 0605 | No. 4 cylinder misfire
(CYL 4 MISFIRE)
P0305 0604 |No. 5 cylinder misfire
(CYL 5 MISFIRE)
P0306 0603 | No. 6 cylinder misfire
{CYL 6 MISFIRE)
P0325 0304 [Knock sensor circuit ® An excessively low or high voltage from the sensor is detected by the
{*1) {KNOCK SENSOR} ECM.
P0O335 0802 | Crankshaft position sensor {OBD) |® The proper pulse signal from the sensor is not detected by the ECM

circuit
[CRANK POS SEN (OBD)]

while the engine is running at the specified rpm.

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

function.

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

IGN: ON : Turning the ignition switch ON is required for the ECM 1o detect a malfunction (if one exists).

RUNNING: Running engine is required for the ECM to detect a malfunction (if one exists).
: Lifting up the vehicle, running engine and spinning wheels are required for the ECM.

LIFTING

DRIVING : Driving the vehicle in the specified pattern is required for the ECM.
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart

(Cont’d) ,
X: Applicable
—: Not applicable &

DTG *3 “4 B

CONFIBMA- [“OVERALL | Fail MIL Reference
Check ltems o .
(Possible Cause) TION PRO- |[FUNCTION |Safe Nlumination | Page [,

CEDURE” CHECK” System

Quick Ref. Quick Ref. B
® Intake air leaks il
® Front heated oxygen sensor
® |njector . _—
® Incorrect fuel pressure RUNNING - - 2 trip EC-129 R
® Lack of fuel
® Mass air flow sensor
® Front heated oxygen sensor
® |njectors
® Exhaust gas leaks RUNNING |  — - 2 trip EC-134 FE

® |ncorrect fuel pressure
® Mass air flow sensor

{Three way AT
catalyst dam-
age)
® |mproper spark plug B
® Ignition secondary circuit is open or shorted 1 trip o
® Insufficient compression
® |ncorrect fuel pressure {Exhaust s
® E | ) ) [t
GRvalve : DRIVING — — quality dete EC-139
® |njector circuit is open or shorted rioration)
® |njectors ‘ EE
® Intake air leaks 2 trip -
® | ack of fuel
® Magnetized drive plate &
&
® Harness of connectors
{The sensor circuit is open or shorted.) RUNNING — — — EC-143
® Knock sensor o
BT
® Harness or connectors
(The sensor circuit is open.) RUNNING — — 2 trip EC-146
® Crankshaft position sensor (OBD) [

*4. @ The “OVERALL FUNCTION CHECK" is a simplified and effective way to inspect a component or circuit.
In some cases, the “OVERALL FUNCTION CHECK” is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIR-
MATION PROCEDURE". El,
When no DTC CONFIRMATION PROCEDURE is available, the “NG" result of the OVERALL FUNCTION CHECK can
be considered to mean the same as a DTC detection.
® During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.

*4; This is Quick Reference of “OVERALL FUNCTION CHECK”.
Details are described in each TROUBLE DIAGNQOSIS FOR DTC XXX.
Abbreviations are as follows:
IGN; ON : Tuming the ignition switch ON is required for checking the function of the sensor, switch, solenoid and circuit.
RUNNING: Ruhning engine is required for checking the function of the sensor, switch, solenoid and circuit.
LIFTING : Lifting up the vehicle, running engine and spinning wheels are required. '
DRIVING : Driving the vehicle in the specified patiem is required.

=y

Ja—
')
et
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TROUBLE DIAGNOSIS — General Description

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

ENGINE RELATED ITEMS

Diagnostic
trouble code

Detected items

No. i
(Screen terms for CONSULT, Malfunction is detecied when ...
CONSULT | pL “SELF-DIAG RESULTS"” mode)
GST
P340 0101 | Camshaft position sensor circuit | ® Either 1° or 120° signal is not detected by the ECM for the first few sec-
(CAMSHAFT POSI SEN} onds during engine cranking.
@ Either 1° or 120° signal is not detected by the ECM often enough while
the engine speed is higher than the specified rpm.
® The relation between 1° and 120° signals is not in the normal range dur-
ing the specified rpm.
P0400 0302 | EGR function ® The EGR flow i5 excessively low or high during the specified driving
(EGR SYSTEM) condition.
P0402 0306 | EGRC-BPT wvalve function ® EGRC-BPT valve dees not operate properly.
(EGRC-BPT VALVE)
P0420 0702 [ Three way catalyst function ® Three way catalyst does not operate properly.
{TW CATALYST SYSTEM) ® Three way catalyst does not have enough oxygen storage capacity.
PO500 0104 [ Vehicle speed sensor circuit ® The almost O km/h {& MPH) signal from the sensor is detected by the
(VEHICLE SPEED SEN) ECM even when vehicle is driving.
PO505 0205 |ldle speed control function ® The idle speed conirol funciion does not operate properly.
{IACV-AAC VALVE)
PCE0O0 0504 | Signal circuit from A/T control ® ECM receives incorrect voltage from A/T control unit continususly.
*1) unit to ECM
(A/T COMM LINE)
POG05 03C1 |ECM ® ECM calcufation function is malfunctioning.
(ECM)
PQO705 1003 | Park/Neutral position switch cir- | ® The signal of the park/neutral position switch is not changed in the pro-
cuit cass of engine starting and driving.
(PARK/NEUT POS| SW)
P1320 0201 | Ignition signhal circuit ® The ignition signal in the primary circuit is not detected by the ECM dur-

{IGN SIGNAL-PRIMARY)

ing engine cranking or running.

*1: Freeze frame data is not stored in the ECM. The MIL will not light up for this malfuncticn.
*3: This is Quick Reference of "DTC CONFIRMATION PROCEDURE".

Details are described in each TROUBLE DIAGNOSIS FOR DTC XXX.

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

LIFTING

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

DRIVING : Driving the vehicle in the specified paitern is required for the ECM.
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart

(Cont’d) ,
X: Applicable
—: Not applicable &l

“DTC *3 *4

CONFIRMA- | “OVERALL Fail MIL Reference
Check ltems TION PRO- |FUNCTION | Safe llumination | Page
(Possible Cause) CEDURE" |CHECK” System

Quick Ref. | Quick Ref. i
® Harness or connectors E’J'[

(The sensor circuit is open or shorted.)

. g;ﬂzrar;to‘t’gf”"’” sensor RUNNING — - 2 trip EC150 | g

® Starting system circuit (EL section)
® Dead (Weak) battery
® EGR valve stuck closed, open or leaking
® Passage blocked
® EGR valve and EVAP canister purge control solenoid o RUNNING - 2 trip EC-155

valve F&
® Tube leaking for EGR vailve vacuum
® EGRC-BPT valve leaking
® EGRC-BPT valve
® Rubber tube (blocked or misconnected)
® Three way calalyst
® Exhaust tube 54
® intake air leaks e RUNNING — 1 trip EC-165
® Injactors
® [nhjector leaks =t

— RUNNING — 2 trip EC-163 A

® Harness or connectors
(The sensor circuit is open or shorted.) DRIVING LIFTING — 2 trip EC-168

® \ehicle speed sensor BB

® Harness or connectors o
(The valve circuit is open or shorted.) RUNNING — — 2 trip EC-172

® |[ACV-AAC valve &

® Harness or connectors -
{The circuit betwaen ECM and A/T control unit is open

RUNNING — — — EC-176
or shorted.) B
® A/T control unit T
®ECM .
(EGCS control moduls) RUNNING — X 2 trip EC-179 &t
® Harness ar connectors
(The switch circuit is open or shorted.) . IGN: ON . 2 tip £C-181

® Neutral position switch e,
® Intibitor switch -
® Harness or connectors

(The ignition primary circuit is open or shorted.) EL
® Power transistor unit RUNNING — — 2 trip EC-184 ==
® Camshaft position sensor
® Camshaft position sensor circuit 5

*4: @ The “OVERALL FUNCTION CHECK" is a simplified and effective way to inspect a component or circuit.
In seme cases, the "OVERALL FUNCTION CHECK” is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIR-
MATION PROCEDURE".
When no DTC CONFIRMATION PROCEDURE is available, the “NG” result of the QVERALL FUNCTION CHECK can
be considerad to mean the same as a DTC detection.
® During an “"NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.

*4: This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNOSIS FOR DTC XXX.
Abbreviations are as follows:
IGN: ON : Turning the ignition switch ON is required for checking the function of the sensor, switch, solenoid and circuit.
RUNNING: Running engine is required for checking the function of the sensor, swilch, solenoid and circuit.
LIFTING : Lifting up the vehicle, running engine and spinning whaels are required.
DRIVING : Driving the vehicle in the specified pattern is required.

EC-65
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TROUBLE DIAGNOSIS — General Description

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

ENGINE RELATED ITEMS

Diagnostic
trouble code

Detected items

NO. . .
(Screen terms for CONSULT, Malfunction is detected when ...
CONSULT | | “SELF-DIAG RESULTS" mode)

GST

P1336 0805 | Crankshatft positior sensor {OBD) |*® The chipping of the flywheel or drive plate gear tooth (ceg) is detected
[CRANK P/S (OBD)COG] by the ECM.

P1400 1005 | EGR valve and EVAP canister ® An improper voltage signal is detected by the ECM through the sole-
purge control solenoid valve circuit noid valve.
(EGRC SOLENOID/V)

P1401 0305 | EGR temperature sensor circuit ® An excessively low or high voltage from the sensor is detected by the
(EGR TEMP SENSOR) ECM, even when engine coolant temperature is low or high.

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

P1900 1308 | Coaling fan circuit & Cooling fan does not operate properly.

(COOLING FAN)

(Overheat)

® Cooling system does not operate properly.
{Overheat)

® Engine coolant was not added to the system using the proper filling
method.
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable

—: Not applicable

Check items
{Possible Cause)

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

*4
"OVERALL
FUNCTION
CHECK”
Quick Ref.

Fail
Safe
System

MIL
lllumination

Reference
Page

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

RUNNING

2 trip

EC-189

® Harness or connectors
{The valve circuit is open or shorted.)

® EGR valve and EVAP canister purge cantrol solenoid
valve

IGN: ON
(RUNNING)

2 trip

EC-193

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

RUNNING

2 trip

EC-197

® Harness or connectors

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

RUNNING

2 trip

EC-201

® Harness ot cannectors.
(The coocling fan circuit is open or shorted.)
® Cooling fan
® Radiator hose
® Radiator
® Radiator cap
® Water pump
® Thermostat
For more information, refer to “MAIN 12 CAUSES OF
OVERHEATING", (EC-213).

IGN: ON
(RUNNING)

2 trip

EC-204

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

without any malfunctions.

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

Abbreviations are as follows:

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

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

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

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

In some cases, the “OVERALL FUNCTION CHECK” is used rather than'a “DIAGNOSTIC TROUBLE CODE CONFIR-

MATION PROCEDURE".

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

be considered to mean the same as a DTC detection.

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

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

Abbreviations are as follows:

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

LIFTING

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

EC-67

: Lifting up the vehicle, running engine and spinning wheels are required.
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TROUBLE DIAGNOSIS — General Description

repair.)

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

Diagnostic
trouble code

Detected items

No. N h
(Screen terms for CONSULT, Malfunction is detected when ...
CONSULT || “SELF-DIAG RESULTS” mode)

GsT

PO705 1101 | Inhibitor switch circuit & A/T control unit does not receive the correct voltage signal from the
(INHIBITOR SWITCH) switch based on the gear position.

PO710C 1208 ! Fluid temperature sensor ® A/T control unit receives an excessively low or high voltage from the
(FLUID TEMP SENSOR) Sensor.

PO720 1102 | Revolution sensor ® A/T control unit does not receive the proper voltage signal from the
(VHCL SPEED SEN-A/T) Sensor.

PO725 1207 | Engine speed signal ® AT control unit does not receive the proper voltage signal frem the
(ENGINE SPEED SiG) ECM.

PO731 1103} improper shifting to 1st gear posi- | ® A/T cannot be shifted to the 1st gear position even if electrical circuit
tion is goad.
(A/T 18T SIGNAL)

P0O732 1104 | Improper shifting to 2nd gear posi- | ® A/T cannct be shifted 1o the 2nd gear position even if electrical circuit
tion is good.
{A/T 2ND SIGNAL)

PO733 1105 | Improper shifting to 3rd gear posi- | ® A/T cannot be shifted to the 3rd gear position even if electrical circuit
tton is good.
(AT 3RD SIGNAL)

P0O734 1106 |Improper shifting to 4th gear posi- | ® A/T cannot be shifted to the 4th gear position ar perform lock-up even
tion or TCC if electrical circuit is good.
{A/T 4TH SIGNAL OR TCC)

PO740 1204 |T/C clutch solenoid valve ® A/T control unit detects the improper voltage drop when it tries to
{TOR CONV CLUTCH 8V) operate the solenoid valve.

PO745 1205 | Line pressure solenoid valve ® A/T control unit detects the improper voltage drop when it tries to
(LINE PRESSURE S/V) operate the solencid valve.

PQ750 1108 | Shift solencid valve A ® A/T contrel unit detects the improper voltage drop when it tries to
(SHIFT SOLENDID/V A) cperate the solenoid valve.

P0755 1201 | Shift solenoid valve B ® A/T control unit defects the impreper voltage drop when it tries to
{(SHIFT SOLENOID/V B) operate the solenoid valve. '

P1705 1208 | Throttte position sensor ® A/T control unit receives an excessively [ow of high voltage from the
(THRTL POSI SEN-A/T} SENsar.

P1760 1203 | Overrun clutch solenoid valve ® A/T control unit detects the improper veltage drop when it tries to

(GVERRUN CLUTCH S/V)

operate the sclenold valve.

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

220

a: Selector lever is in “D” position.

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

c: Throttle opening is over 1/8.

d: Engine speed is over 450 rpm.

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

Diagnostic Trouble Code (DTC) Chart

(Cont’d)
X: Applicable
—: Not applicable
“DTC "3 *4
CONFIRMA- [ “OVERALL | Fail MIL Referance
Check ltems N~
Possible Cause) TION PRO- [FUNCTION | Safe Mumination Page
( CEDURE” CHECK" System
Quick Ref. Quick Ref.
® Harness or connectors
{The switch circuit is open or shorted.) DRIVING — - 2 trip
® Inhibitor switch (pattern 1)
® Harness or connectors
(The sensor circuit is open or shorted.) (Dgltgrl::'l(g) — X 2 trip
® Fluid temperature sensor p
® Harness or conneclors
(The sensor circuit is open or shorted.) DRIVING - X 2 trip
@ Revolution sensor (pattern 2)
® Harness or connectors DRIVING — X 2 trip
(The signal circuit is open or shorted.) (pattern 5)
@ Shift solenoid valve A
# Shift solenoid valve B
@ QOverrun clutch soienoid valve
® Line pressure solenoid valve
® Each clutch
® Hydraulic control circuit DRIVING :
{nattern 3) - - 2 trip
See “Self-
diagnosis”,
® T/C cluich solenoid valve T?)(I)P\%I%LE
NOSES" in
® Harness or connectors AT section.
{The solenoid circuit is open cr shorted.) IGN: ON - X 2 trip
® T/C ciutch solenoid valve
® Harness or connectors
{The solenocid circuit is open or shorted.} IGN: ON — X 2 trip
® Line pressure solenoid valve
® Harness or connectors
{The sclenoid cirguit is open or shorted.) IGN: ON — X 2 trip
#® Shift solenoid valve A
® Harness or connectors
(The solenoid circuit is open or shorted.) IGN: ON — X 2 trip
® Shift solenoid valve B
® Harness or connegctors
(The sensor circuit is open or shorted.} (D;iz:r:dg) —_ X 2 trip
® Throtile position sensor P
® Harness or connectors
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip
® Overrun clutch sofenoid valve

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

MATION PROCEDURE".

When no DTC CONFIRMATION PROCEDURE is available, the “NG” result of the OVERALL FUNCTION CHECK can
be considered to mean the same as a DTC detection.
® During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.

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

Abbreviations are as follows:

IGN: ON : Turning the ignition switch ON is required for chacking 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

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

EC-69

: Lifting up the vehicle, running engine and spinning wheels are required.
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

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

222

DTC No.
Detected items Engine operating condition in fail-safe mode
CONSULT MIL
GST
PO100 o102 Mass air flow sensor cir- | Engine speed will not rise more than 3,000 rpm due to the fuel cut.
cuit
PO115 0103 Engine coolant tempera- | Engine coolant temperature will be determined based on the time after
ture sensor circuit turning ignition switch “ON” aor “START".
Condition Engine coolant temperature decided
Just as ignition switch is turned ON or 20°C (68°F)
Start
More than approx. 6 minutes atter igni- . o
tion ON or Start 80°C (176°F)
20 - 80°C (68 - 176°F)
Except as shown above (Depends on the time)
PO120 0403 Throtlle position sensor | Throttie pesition will be determined based on the injected fue! amaount and

circuit

the engine speed.
Therefore, acceleration will be poor.

Condition

Driving condition

When engine is idling

Normal

When accelerating

Poor acceleration

Start signal circuit

If the ECM always receives a start signal, the ECM will judge the start sig-
nal "OFF” when engine speed is above 1,000 rpm.

This prevents extra enrichment.

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

ECM

Fail-safe system activating condition when ECM is malfunctioning
The computing function of the ECM was judged to be malfunctioning.
When the fail-safe system activates (i.e., if the ECM detects a malfunction
cendition in the CPU of ECM), the MALFUNCTION INBICATOR LAMP on
the instrument panel lights to warn the driver.

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

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

Operation

Engine speed Engine speed will not rise more than 3,000 rpm

Fuel injection Simultanecus multiport fuel injection system

Ignition timing Ignition timing is fixed at the preset valve

Fuel pump relay is “ON" when engine is running and “OFF”

Fuel pum )
RUmp when engine stails

IACV-AAC valve Full open

Cocling fan relay “CN” (High speed condition) when engineg

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

Symptom Matrix Chart

SYMPTOM
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AA | AB | AC | AD| AE | AF | AG | AH | AJ | AK | AL | AM | HA
Fuel Fuel pump circuit | & ||| e OO O O | EC-220 =
Fuel pressure regulator system OO0l OT0O O O EC-20 -
Injector circuit (@ & || ® O O EC-215
Evaporative emission system Clo|lCcloiolCcilolCl O O EC-17 AT
Air Positive crankcase ventilation sysiem O|l®]l o] OO0l OIC|O OO EC-19 i
Incorrect idle speed adjustment e | @ ®|® OO O EC-23
IACV-AAC valve circuit O|le®(Cc|lOo|lOC|®*|®|O]|O O O (EC-172 =
IACV-FICD sotencid valve circuit Ol OS] |C]lO|lO] O O EC-228 P
Igrition Incorrect ignition timing adjustment s | & ® @@ e | O L] EC-23
Ignition circuit e (oo |0 | & LN [ ] EC-184
EGR EGR valve & EVAP canister purge control B2
»® -1
solenoid valve circuit O Clo © EC-193
EGR system Q|le|e | e | OO O EC-155
Main power supply and ground circuit ® | SO0 OO OO O |EC-84 ElE;
Coaoling [Cooling fan circuit OlOoloiclOolo|lo|lo|lo|®]|O O | EC-204
Air conditioner circuit S1O OO0l O1C| OO 0O O O |HA section
e - @@=
® : High Possibility Hem (continued on next page) ST
() ; Low Possibility Iltem
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BT
EL
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYMPTOM
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AA | AB | AC | AD| AE | AF | AG | AH | AJ | AK | AL | AM [ HA
ECCS Camshaft position sensor circuit ® (& o | & @ ® | ® EC-150
Mass air flow sensor cireuit e o | & | @ L4 0 ® EC-87
Frant heated oxygen sensor circuit L ® | O e ® | O ® EC-111
Engine coolant temperature sensorcircuit | ® | O | OO O O] e OO @) EC-97, 106
Throttle position sensor circuit ] L 4 [ ] L L NN NS L ] EC-101
Incarrect throttle position sensor adjust- ol e o oo |0 O £C-57
ment
Vehicle speed sensor circuit OO @] O EC-168
Knock sensor circuit SR HORES! O EC-143
ECM CcClolclolclel|lo|lo]e | ald EC-179, 70
Start signat circuit @] EC-218
Park/Neutral position switch circuit @) O SHES ) EC-181
Power steering oil pressure switch circuit ) O 0 EC-225

® : High Possibility ltem
{7 Low Possibility ltemn
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYSTEM

— Basic engine control system

SYMPTOM

HIGH IDLE/LOW IDLE
ROUGH IDLE/HUNTING

ﬁ LACK OF POWER/POOR AGCELERATION
IDLING VIBRATION

& | SPARK KNOCK/DETONATION

& | SLOW/NO RETURN TO IDLE

; OVERHEATS/WATER TEMPERATURE HIGH

Z | EXCESSIVE FUEL CONSUMPTION

Z | EXCESSHVE OIL CONSUMPTION

:,:E BATTERY DEAD (UNDER CHARGE)

Z | HARDYNO START/RESTART (EXCP. HA)

()3) HESITATION/SURGING/FLAT SPOT
»
T
b
[0
po
T

Reference page

Fuel

Fuel tank

Fuel piping

Ol

O
O
O

Vapor lock

Valve depaosit

O
O

Poaor fuel (Heavy weight gasoling, Low
octane)

O o
@]
O
Q

Air

Alr duct

Air cleaner

S O] ROIIOIN (®]

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

e O

Throttle body, Throttle wire

FE section

Air leakage fram intake manifold/
Collector/Gasket

O

O O O

Cranking

Battery

Generator circuit

OO0 e |8 G |CIO| O [OI2|O|0O|E | ENGINE STALL

O] O |ef O |CO
O] O (e O |C|O
OIC] e |8 O Ol O O |O
O] O O] © 100

O

o]l®)

Starter circuit

EL section

Drive plate

Inhibitor switch

AT section

Engine

Cylinder head

Cylinder head gasket

Cylinder block

Piston

Piston ring

SO0|C

Connecting rod

Bearing

Crankshaft

Valve
mechanism

Timing belt

Camshaft

Intake vaive

Exhaust valve

OO

Hydraulic valve lifter

Exhaust

Exhaust manifold/Tube/Mufiler/Gasket

Three way catalyst

Lubrication

Qil pan/Qil strainer/Oil pump/Oil filter/Cil
gallery

Ol level (Low)/Filthy oll

Cooling

Radiator/Hose/Radiator filler cap

Thermostat

Water pump

Water gallery

Cooling fan

OIC|O| (G| e

QICOPPICIC] © [O0C|ICIOIC|C|OC|oIIO|IO0IO

Coolant level (low)/Contaminated coolant

ClC|C|ICIOICIS] o (OO [ClooICelC|Cloooolcole|lCio] O (e O

o] o] olielie] ol el elis]lelelelelk I lslie]elle]e] el

o] o] ol alie] ol ol el elie] eliole]eloll lolie]sle]e] el
o] o] olielie] o] el e elie]l ol ele]e]e]le]e]le]elle]e]e]s)
o] slieliele]el o]NeIRE Jollelelolell N Je]e] ol'e]e]e]e
ol alellellelie] ol Nelelelelslell lo]ele]slie]e]lele
o] sllelieliel ol eIl Nielielelele]elele]ele]lsle]e]e]e

® ; High Possibility Item
(" ; Low Possibility ltern
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor
Mode

Remarks:
® Specification data are reference values.
® Specification data are output/input values which are detected or supplied by the ECM at the cannector.

* Specification data may not be directly related to their component’s signals/values/operations.

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

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

MONITOR ITEM CONDITION SPECIFICATION
® Tachometer: Connect Almost the same speed as the CON-
CMPS-RPM (REF) ® Run engine and compare tachometer indication with the CONSULT value. SULT value.
: i?gi”e;fi‘f‘er Wa”f:”:? ;F::F Idle 1.0-1.7v
ir conditioner switch:
MAS AIR/FL SE ® Shift lever. “N”
® No-load 2,000 rpm 1.4-22V
COOLAN TEMP/S ® Engine: After warming up More than 70°C {158°F)
FR C2 SENSCR 0-03Veo06-10V
® Engine: After warming up Maintaining engine speed at 2,000 rpm | LEAN <+ RICH
FR O2 MNTR Changes more than & times
during 10 seconds.
RR 02 SENSOR 0-03Ve06-1.0V
® Engine: After warming up Maintaining engine speed at 2,000 rpm
RR Q2 MNTR LEAN « RICH
VHCL SPEED SE ® Turmn drive wheels and compare speedometer indication with the CONSULT Almost the same speed as
value the CONSULT value
BATTERY VOLT ® |gnition switch: ON (Engine stopped) 11 - 14V
® it itahe Throtlle valve fully closed 0.3-0.7V
THRTL POS SEN Ignmlon switch: ON
(Engine stopped) Thretlle valve fully opened Approx. 4.0V
EGR TEMP SEN ® Engine: After warming up Less than 4.5V
START SIGNAL ® |gnition switch: ON — START --» ON CFF — ON — OFF
. e o
CLSD THL/P SW Igmtl.on switch: ON
{Engine stopped) Throttle valve:
) OFF
Slightly open
. Air conditioner switch: OFF QFF
Engine: After warming up, idle the
AlR COND SIG engine Air conditioner switch: ON” ON
(Compressor operates)
Shift lever “P" or “N" ON
B/N POSI SW ® |gniticn switch; ON
Except above QFF

*: Any mode except OFF, ambient temperature above 10°C {50°F}
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TROUBLE DIAGNOSIS — General Description

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

MONITOR ITEM CONDITION SPECIFICATION @&l
‘ . ) Steering wheel in neutral position OFF
PW/ST SIGNAL L Engrme: After warming up, idle the (forward direction)
engine

The steering wheel is turned ON

IGNITICN SW ® [gnition switch: ON — OFF ON — OFF
Idle 2.4 - 3.5 msec. =

fNJ PULSE
2,000 rpm 2.3 - 3.2 msec.
Idke 1.0 - 1.6 msec P

B/FUEL SCHDL ® Engine: After warming up L&
@ Air conditioner switch: OFF 2,00¢ mpm 0.7 - 1.3 msec
® Shift lever: “N” Idle 15° BTDGC

IGN TIMING ® No-load

2,000 rpm More than 25° BTDC
Idle 15 - 40%
IACV-AAC/HY
2,000 rpm — <E

A/F ALPHA ® Engine: After warming up Maintaining engine speed at 2,000 rpm | 50 - 159%

AIR COND RLY ® Ajr conditioner switch: OFF — ON* OFF — ON L\
® |gnition switch is turned to ON (Operates for & seconds) -
® Engine running and cranking ON

FUEL PUMP RLY ® When engine is stopped (stops in 1.5 seconds) B

e
® Except as shown above QFF
Engine coolant temperature is 94°C
OFF =
(201°F) or less Fis
® After warming up engine, idle the - .
. Engine coolant temperature is between
CGOOLING FAN engine . LOwW
¥ 104°C (219°F
® Air conditioner switch: OFF 95°C (203°F) and 104°C (219°F) 55
. . o =y}
Engine coolant temperature is 105°C HIGH
{221°F) or more
: iﬁgine:d):‘.fter warr.rllir;]g ;;::F Idle ON 87
ir conditioner switch:

EGRC SOLY @ Shift lever: “N" OFF
® No-load 2,000 rpm .
® Engine speed: Idle ON

FR G2 HEATER
® Cngine speed: Above 4,200 rpm OFF

D=
® Engine speed: Idle ON BT

RR 02 HEATER
® [Cngine speed: Above 3,600 rpm QOFF
: 1E{ngine:d_!i\.ftenr warrzir;g {U)I::F e 18.2 - 38.0% [l

ir conditioner switch:

CALALD VALUE ® Shift lever: “N” 5 148 - 33.5%
® No-load ,500 rpm 8 - 33.5%

EL
® (gniti iteh: ON Throttle vatve fully closed 0.0%
ABSOL THP/S lgnition switc
(Engine stopped) Throtile valve fully opened Approx. 88%
- ) [0
: Engine: After warming ;p Idle 3.2-6.7 gmis 1B
Air conditioner switch: OFF

MASS AIRFLOW & Shift lever: “N” 2500 8.7 - 21.0 gmy
® No-load , rpm 7 -21.9 gm/s

*1 Any mode except OFF, ambient temperature above 10°C (50°F)
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data
Monitor Mode

The following are the major sensor reference graphs in “DATA MONITOR" mode.
(Select “HI SPEED” in “DATA MONITOR” with CONSULT.)

THRTL POS SEN, ABSOL TH-P/S, CLSD THL/P SW
Below is the data for “THRTL POS SEN”, “ABSOL TH-P/S” and “CLSD THL/P SW” when depressing

the accelerator pedal with the ignition switch “ON".
The signal of “THRTL POS SEN” and “"ABSOL TH-P/S” should rise gradually without any intermittent drop

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

CLSD THL/P SW -00"09  ABSOL THeP/S -00"09 THRTL POS SEN -00"09
10:22 +02"69 10:22 Yo +02"69 1022 x0.1V +02"69
OFF ON 0 25 50 75 100 0 13 26 38 51
o {” < S <Ry
Release = "
° :
Full ! i
Depress i i
! i
i ' SEF058P

CMPS-RPM (REF), MAS AIR/FL SE, THRTL POS SEN, RR O2 SENSOR, FR 02 SENSOR,
INJ PULSE

Below is the data for “CMPS-RPM (REF)”, “MAS AIR/FL SE”, “THRTL POS SEN”, “RR 02 SENSOR”,
“FR 02 SENSOR" and “INJ PULSE” when revving quickly up to 4,800 rpm under no load after warm-
ing up engine sufficiently.

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

© bt
Soo
33

¥ 0

q‘ -
B 'M"-ﬁ

g e, « “CMPS«BRPM(REF)” should increase gradually
’LI_“S- o "'-.,%‘ while depressing the accelerator pedal and
i = e, should decrease gradually after releasing
= "‘-..,ﬁ the pedal without any intermittent drop or rise.
E e

e — P LT

g @ o s
538° 1
255 |
o
O: Lee]

+ o0 -

m

> S

i B . » “MAS AIR/FL SE” should increase when

> .
u . N " ) depressing the accelerator pedal and should
o o ! i - decrease at the moment "THRTL POS SEN" is
£ closed {accelerator pedal is released).
L
e
=3° ry

SEF059P
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TROUBLE DIAGNOSIS — General Description

—00"08
+04"67

THRTL POS SEM

09:25

-00"06
+04"67

RR 02 SENSOR

09:25

—00"06

FR ©2 SENSCR

09:25

-00"06

INJ PULSE
09:25

x0.1V

x0.01V

+04"87 x0.01Y +04"67
128

MSEC

51

38

26

13

128

64

256

192

&4

20

15

10

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

EC-77

@
A,
= “THRTL POS SEN’ should increase while -
depressing the acceleralor pedal and should El
decrzase while releasing it
AT
« "RR 02 SENSOR" may increase immeadiately aiter o
depressing the acceisrator pedal and may
decrease after releasing the pedal.
B2
[N
RS
= "FR Q2 SENSOR" may increase immediateiy after
depressing the accelerator pedal and may
decrease after refeasing the pedal. =T
HA
EL
[
+ “INJ PULSE" should increase when depressing
the accelerator pedal and should decrease
when the pedal is released.
SEF317R
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TROUBLE DIAGNOSIS — General Description

Behind glove box

ECM harness connector

AECO18A

ECM harness protector

AEC913

Thin wire Tester probe

SEF3671

ECM Terminals and Reference Value

PREPARATION
1. ECM is located behind the glove box. For this inspection:

* Remove glove box bucket.
e Remove lower finisher panel by reaching through the
glove box and releasing the spring clips.

2. Remove ECM harness protector.

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

e Open harness securing clip to make testing easier.
e Use extreme care not to touch 2 pins at one time.
e Data is for comparison and may not be exact.

ECM HARNESS CONNECTOR TERMINAL LAYOUT

hohio2hoal fodfoshos 3s[ag] Wola1] [53l54[55 |56
1o7fioghtog] f1oft11/112 O 42|43 “4'§i'§2'§§§§§ﬂ§—°‘
113l114115; [116717]118 49150} 53152l Te6le7I68l69

HS. SEF0B4F,
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TROUBLE DIAGNOSIS — General Description

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

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL ITEM NDITION
NO COLOR cO 0 (DC Voltage)
: i)
LEngine is running.]
|_ 0.4 - 0.6V
idle speed .
1 L Ignition signal =
[Engine is running |
L 1.1-1.3Vv*
Engine speed is 2,000 rpm e
LG
|Engine is running.l
2 w {gnition check l_ Approximately 9V~
idle speed .
|Engine is running.J
L Approximately 1.0V*
Idle speed
3 G/W Tachometer FE
[Engine is running.|
3.2-3.86V”
Engine speed is 2,000 rpm T
\Engine is running. |
|lgnition switch "OFF”‘ 0.1V A
For a few seconds after turning ignition switch
4 wW/G ECCS relay {Self-shutoff) “OEE” R
DJ.flr"i"J
|Igniti0n switch “OFF"]
L BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V) ER
switch “OFF” o
‘Ignition swilch “ON”]
7 G/B AT check signal 0- 3.0V BT
|Er|gine is running.|
lgnition switch “ON”| s
For 5 seconds after turning ignition switch 0.7 - 0.9V
“ON"
s |ur Fuel pump relay [Engine Js running.] BT
|Ignition swilch “ON”]
BATTERY VOLTAGE A
Mare than 5 seconds after turning ignition (11 - 14V) A
switch “ON”
Ai diti
9 L/B |r'con fioner pressire |Ignition switch "ON" Approximately 5V S
switch
‘Engine is running.| i
10 B ECCS ground Engine ground B
Idle speed
|[Engine is running. | BATTERY VOLTAGE
L Cooling fan is not operating (11 -14V)
13 BR/W | Cooling fan relay (High)
|Engine is runnfng.]
0.7 -08V
Cooling fan is operating at high speed
*. Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)
231
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
L ITEM CONDITION
MINA COLOR © (DC Voktage)
NO.
[Engine is running,‘ BATTERY VOLTAGE
Cooling fan is not operating (11 - 14v)
14 L/OR Cooling fan relay (Low}
Engine is running.
L 0.7 - 0.8V
Coaoling fan is operating at low speed
jEngine is running.]
Approximately OV
Both A/C switch and blower switch are “ON™*
15 LG Air conditioner relay — :
lEnglne is runnlng.i BATTERY VOLTAGE
L A/C switch is “OFF" (11 -14v)
[Ignition switch “ON” Approximately 0.7V
18 PU Maifunction indicator lamp |Eng|'ne is runn\'ng_i BATTERY VOLTAGE
l— Idle speed (11 -14v)
iEngine is running.l
19 B ECCS ground |_ Engine ground
idle speed
[Ignition switch “ON" Approximately 0V
20 L/B Start signal BATTERY VOLTAGE
jTgnmon switch “START } (@ - 12V)
|Engine is running.‘
|— Both air conditioner switch and biower switch 2.0 - 2.5V
21 W/R Air conditioner switch are “ON" (Compressor operates)
[Engine is running. | BATTERY VOLTAGE
Air conditioner switch is “OFF” (11 - 14Y)
|Ignitr’on switch “ON”
Approximately OV
55 - AT control unit Gear position is “N” or “P” (A/T madels)
(Park/neutral position) Jlgnition switch “ON"J
4-6Y
Except the above gear position
Ilgnition switch “ON”
0.3-07V
Accelerator pedal released
23 R Throttle position sensor
]Ignition switch "ON”
Approximately 4V
Accelerator pedal fully depressed
|Igni1ion switch “ON”
24 GwW A/T signal No. 1 Engine is running.| 6 -8V
L Idle speed
'Engine is running. |
L_ ‘ . _ Approximately OV
25 b Power steering oil pres- Steering wheel is being tumad

sure switch

}Engine is running.[

Steering wheel is not being turned

Approximately 5V

* Any mode except “OFF”, ambient temperature above 10°C (50°F).
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage) N
NO. il
Engine is running. Approximately 5.0 - 6.0V
26 G/Y Vehicle speed sensor | L ] Eg it ¥
Slowly rotating front wheels (AC voltage) 2
Intake air temperature 0-5.0v
28 Y/G sl?sgralr emperal [Engine is running.| Output voltage varies with 3
intake air temperature. EM]
Jlgnition switch “ON"
29 |w AT signal No. 2 [Engine is running | 6- 8V LE
Idle speed
30 GrY A/T signal No. 3 |Ignition switch "ON”| ov
|Ignition switch “ON”|
Approximately 0.4V
33 RG Throttle position sensor Accelerator pedal released e
signal ['gnition switch “ON” B
Approximately 4V
Accelerator pedal fully depressed i
[Tgnition swilch “OFF"| Y
38 LY Ignition switch o o TON BATTERY VOLTAGE
| gnition switc| (11 - 14V) B4
[Engine is running.'
39 B/R ECCS ground Engine ground
Idle speed F&
40 G/B Camshaft position sensor [Engine s running. | 0.2 - 0.5V
44 G/B {Reference signal) L Idle speed 5
. _ Engine ground
[Engine is running | (Probe this terminal with
43 | BR ECCS ground O tester probe when ST
Idle speed
measuring.)
41 G/Y Camshaft position sensor | |[ENgine is running. | 50 - 3.0V" S
45 G/Y {Position signal) L Idle speed )
|Engine is running. | .
Front heated oxygen sen- 0 - Approximately 1.0V Bl
46 LG sor After warming up sufficiently and engine speed | (periodically change)
is 2,000 rpm
‘Engine is running.J (Warm-up condition) [
1.3-17V
; Idle spead
47 W/L Mass air flow sensor -
iEngine is runningﬂ {Warm-up condition} EL
1.7 - 2.1V
Engine speed is 2,000 rpm
i Engine is running. | (Warm-up condition) 0%
48 OR/L Mass air flow sensor l L l Approximately 0V :
ground Idle speed
49 | BR Throttle position sensor [fgnition switch "ON’ Approximately 5V
power supply
|Engine is running. | (Warm-up condition)
50 B/Y Sensors’ ground Approximately OV
Idle speed
*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
0-5v
Engi lant t - i i
51 LG/R ngine coolant tempera |Engine = running.| Output voltage varies with
ture sensor engine coolant tempera-
ture.
[Engine is running.|
Rear heated oxygen sen- .
52 W sor After warming up sufficientiy and engine speed | O -~ Approximately 1.0V
is 2,000 rpm
53 La Crankshaft position sensor [Engine is running. | (A/T: N range, M/T: Neutral) More than 0.4V*
(OBD) Idle speed (Air conditioner switch “OFF™) (AG voltage)
[Engine is running. |
54 W Knock sensor Approximately 2.5V
idle speed
|Engine is running. |
L 8-1v
Idle speed
55 |SB IACV-AAC vaive [Engine is running. |
Rear window defogger is operating 4-7v
Steering wheel is being turned i
Air conditioner is operating
Headlamps are in high position
56 B/W
Power supply for ECM |Ignition switch “ON” BATTERY VOLTAGE ‘
61 B/w (11 - 14V)
; Engine is running.
58 Y/G g:t;i link connector for I —l 6 - 10V
|dle speed (GST is disconnected) '
|Engine is running.| (Warm-up condition)
Less than 4.5V
idle speed
62 W/PU EGR temperature sensor
[Engine is running.] {Warm-up condition)
0-158v
EGR system is operating
64 YR [Engine Ts runring.| Approximately OV
/B Data link cornector for .
65 CONSULT Idie speed (CONSULT is connected and Approximately 4 - SV
68 Y/L turned on) Approximately 3.5V*
70 Y Power supply (Back-up} |Ignition switch “OFF”] a):rr-TFRI\)’ VOLTAGE
102 G/OR Injector No. 1
104 G/R Injector Ne. 3
107 G Injector No. 2 BATTERY VOLTAGE
Engine is running
109 | Y/PU | Injector No. 4 (11 -14V)
11 YiG Injector No. &
114 GY/L Injector No. 6

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

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
[Engine is running.| (Warm-up condition) BATTERY VOLTAGE
EGR valve & EVAP canis- Engine speed is 2,000 rpm (11 -149)
103 GY terI purge control solenoid |Engine i3 running.| (Warm-up condition)
valve
i: Engine speed is above 3,200 rpm 0.8-0.3v
Idle speed
[Engine is running.|
1086 B ECCS ground Engine ground
Idle speed
{Engine is runring. |
12 B ECCS ground Engine ground
ldle speed
Engine is running.
113 B/W Current return | [_ I BATTERY VOLTAGE
Idie speed (11 - 14V)
|Engine is running.|
. . Approximately 0.2V
5 5 Front heated oxygen sen- Engine speed is below 4,200 rpm
sor heater lEngine is running.| BATTERY VOLTAGE
|— Engine speed is above 4,200 rpm (11 - 14V)
|Engine is running.|
_ _ Approximately 0.2V
6 v Rear heated oxygen sen- Engine speed is below 3,600 rpm
sor heater |Engine is running.l BATTERY VOLTAGE
I— Engine speed is above 3,600 rpm (11 - 14V)
[Engine is running.|
118 B ECCS ground Engine ground

Idle speed
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

IGNITION SWITCH
ON or START BATTERY
I I
198 104
l ]
Y% Y
2
Y

To
VTR alifed

BATTERY

’

R
|

10A

o

EC-MAIN-01

Reler to "EL-POWER".

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

To
s ¢ wllp EC-INJECT WG BW
® +EC-FUEL I
|—'—|UY (M57)
M57, T
Fio7 @ ——cwW=PcC.omPs
L'iY I EC-MAFS
To -
7_UY" EG-AAGH | | I
LY ¥ BIW W/G  BW  BMW
sl [Fo]! ]l i ElG
IGNSW BATT GRTN S30OFF VB VB ECM
{(ECCS
CONTROL
MODULE)
GND-C  GND-C GND-I  GND-I GND-E GND-E GND-E
S eS| TR T T O G
B/R B/R B B B B B
I ] I 1 ] L] To
? @ o ? @ =5 s
B/R B
IJ_I = &
@
(Foo3) F201
B/R B
| |
@-c B-.
E I
B/R B
=4 A
_ - B
M@ AN®E (@D (N EXIED
[ AN - N av  ~I17/ er I
101[1oefros| [1044105]108
107[1c8}10g] [110]111[112 Eﬁ‘ﬁ
113[1144115] [118d117|118 W H.S.

AEC973
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

CONNECT

[ Eon | connECTOR] E

D

SEF065P

Main Power Supply and Ground Circuit

(Cont’d)

INSPECTION START

Start engine.
Is engine running?

2,

Na CHECK POWER SUP-

Y

. € 3

ECM |O| CONNECTOR|

oy
D

“SEF056R
COMNECT
A€

[ ecm HCONNECTOH”

5661 113

N ——
B O

SEFOS7R

Q@@

Yes

E Y

PLY-I.
1. Turn ignition switch
“ON

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

age
If NG, check the following.
® Harness connectors

@), D

® Harness continuity
between ECM and ignilion
switch

If NG, repair harness or con-

nectors.

¢ OK AT

Go to [§] “CHECK
GROUND CIRCUIT” on
next page.

CHECK POWER SUPPLY-II.

1. Stop engine.

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

Voltage: Battery voltage

NG

OK

v

Check the following. R
® Harness connectors

&D.

® 10A fuse EE
® Harness continuity B

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

b4

MSCONNEC’T NSCDMMECT
|-| S. .

fL_EcMm IO[CONNECTOR” & 31
56+61+ 113 5]
SEF085R

CHECK POWER SUPPLY-II.

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

2. Check voltage between ECM terminals

, , @ and ground with CON-
SULT or tester.

Voltage:

After turning ignition switch “OFF”,
battery voltage will exist for a few
seconds, then drop to approximately
oV,

oK Go to “CHECK

Y

NG

Case-2
Case-1

GROUND CIRCUIT” on
next page.

Case-1: Battery voliage does
not exist.

Case-2: Battery voltage exisis [
for more than a few i

v

®

EC-85

seconds.
EL
Go to “CHECK ECCS
RELAY” on next page. )
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

8] Behind glove box

1)
//\\':}m 3 N

ECCS relay

AFC0O234A

AE

3
[} 1]
5

@

D

==l

AEC074A

& [HSCONNECT
A€

—

DISTONMECT
HS.

[_eom |l comecton]| A3
1 s

w

SEF207P
—
O O
3
2 P< 1]
3
SEF023M

m DISCONNECT
I[[__EcM  [elconnEcToR]| H.S. E@

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

e o

(5

AEC496

Main Power Supply and Ground Circuit

(Cont’d) ®
CHECK HARNESS CONTINUITY NG | Repair hamess or connec-
BETWEEN ECCS RELAY AND ECM tors.
1. Disconnect ECM harness connector.
2. Disconnect ECCS relay harness con-
nector. (ECCS relay is mounted on top
of ECM.)
3. Check harness continuity between ECM
terminals , and relay termi-
nal R
Continuity should exist.
If OK, check harness for short.
oK
,
CHECK VOLTAGE BETWEEN ECCS NG | Check the following.
RELAY AND GROUND. ® Harness connectors
Check voltage between relay terminals €59,
®, @ and ground with CONSULT ar ® Harness for open or shart
tester. between ECCS relay and
Voltage: Battery voltage battery
I NG, repair harness or con-
OK nectors.
v
CHECK OUTPUT SIGNAL CIRCUIT. NG.‘ Repair harness or connec-
Check harness continuity between ECM tors.
terminal and relay terminat @
Continuity should exist.
if OK, check harness for short.
CK
v
CHECK ECCS RELAY. NG | Replace ECCS relay.
1. Apply 12V direct current between relay
terminals and
2. Check _continuity between relay termi-
nals and .
12v (1) - (2)) applied:
Continuity exists.
No voitage applied:
No continuity
. OK
¥
CHECK GROUND CIRCUIT. NG | Gheck the following.
1. Turn ignition switch “OFF". ® Harness connectors
2. Disconnect ECM harness connector. GIY
3. Check harness continuity between ECM ® Harness connectors

terminals (0, @9, 39, @3, (oo,
(112). (118) and engine ground.
Continuity should exist.

It OK, chaeck harness for short.

OK

h 4

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

¥

INSPECTICN END

EC-86

® Harness for open or short

between ECM and ground
If NG, repair harness or con-
nectors.




TROUBLE DIAGNOSIS FOR DTC P0100

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

The mass air flow sensor is placed in the stream of intake air.

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

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

=
=

Sl

[ &
Diagnostic
Trouble Malfunction is detected when ... Check ltems
(Possible Cause)
Code No.
P0100 A} An excessively high or low voltage from the sensor is | ® Harmess or connectors
0ig2 sent to ECM. (The sensor cireuit is open or shorted.) =B

........................................................................................... ® Mass air flow senser
B}, C) Voltage sent to ECM is not practical when com-
pared with the camshaft position sensor and &

throttle position sensor signals.

DIAGNOSTIC TROUBLE CODE CONFIRMATION (B4
PROCEDURE
Perform “Procedure for malfunction A” first. If DTC cannot be B
confirmed, perform “Procedure for malfunction B". If DTC still ™
cannot be confirmed, perform “OVERALL FUNCTION CHECK”,
“Procedure for malfunction C". B
Procedure for malfunction A
1) Turn ignition switch “ON”, and wait at least 6 sec-
onds. S
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 3 seconds.

OR B
1) Turn ignition switch “ON”, and wait at least 6 sec-
= onds.
2) Start engine and wait at least 3 seconds. 21N
3) Select “MODE 3" with GST.
OR )
@, 1) Turn ignition switch “ON”, and wait at least 6 sec- A
onds.

2) Start engine and wait at least 3 seconds.

3) Turn ignition switch “OFF”, wait at least 5 seconds =8
and then turn “ON”.

4) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0100

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

QK NG

1548 x0.1V  +02"45 15:48 x0.1V  +02"45
0 1 .3 2.6 3.8 5|1 4] 1.3 2.6 SIB 5.1

¥

i

=-.H
o {
SEFDO8N

FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED

CALC LOA 22%
COOLANT TEMP 30°C
LORG T HL 2%
ENGINE SPD 1000RPM
VEHICLE SPD Okm/h

IGN ADVANCE 20.0
INTAKE AIR 26°C
MAF 0.0gm/sec
THROTTLE POS 0%

025 LOCATION 3
8%?1’85’18%1 o.saoooy
025 B1,52 0.080V

SEFOQ03P

ST
=

= m CONNECT
ECM__|0[CONNECTOR| B
47

O]
0]

oy |

SEF998N

Mass Air Flow Sensor (MAFS) (DTC: 0102)
(Cont’d)
Procedure for malfunction B

® »

Turn ignition switch “ON",

Select “DATA MONITOR” mode with CONSULT.
Start engine and warm it up sufficiently.

Run engine for at least 10 seconds at idle speed.

),

%

OR
Turn ignition switch “ON”,
Start engine and warm it up sufficiently.
Run engine for at least 10 seconds at idle speed.
Select “MODE 3” with GST.

OR

oo
w9

Turn ignition switch “ON".

Start engine and warm it up sufficientty.

Run engine for at least 10 seconds at idie speed.
Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".

Perform “Diagnostic Test Mode I’ (Self-diagnostic
results) with ECM.

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the mass air
flow sensor circuit. During this check, a DTC might not be con-

firmed.

Procedure for malfunction C

3
3)
4)
5)

Turn ignition switch “ON".

Start engine and warm it up sufficiently.

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

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

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

5)
®
3)

Turn ignition switch “ON".

Start engine and warm it up sufficiently.

Check the voltage between ECM terminal and
ground.

Check for linear voltage rise in response to increases
to about 4,000 rpm in engine speed.
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Mass Air Flow Sensor (MAFS) (DTC: 0102)

(Cont’d)
EC-MAFS-01
A
BATTERY mmmll - Detectable ling tor DTC
I — : Non-detectable line for DTC o
jon | Reter 1o “EL-POWER" Bl
= To EG-MAIN
t_Bf’""’* * EG-CMPS
I —
R & BAW LG
) =
T
B/W
=1l
FLOW SENSOR
T—| E
f i '2 I_i; =
ElE I|ECCS ORI WL AT
o RELAY L
A F>
9 : ! i
I 53 . g
L’
W/G BW == . T
ORI WIL B
(53 (C9] &
-icl----1=
2] CliEm
ORIL  WIL B
. r’ — ._
| | : -
N . g
o=@ W I =1
B/R R
|-'—|-
Faod
B/R ET
WG WH W/R BW ORL WL I
a1 el IET [l [ee]l I 4 ;
SSOFF VB VB CGRTN QA- QA+ Egmggfs R
MODULE) ?f_ JB_
= =
Fo13 F215 El
- s % U524
w2
AlMNG A1 INGE CREDE® EXEG [ C Fi05
N1l /& L1I71./%®r BR - ¢ sls10] | ] W
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1o7{108109| [110[111 - W
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass air flow sensor
harness connector

SEF739R

OISCONNECT

[
T.5.

|

D

€ O

@) 0

AECE81

B

>\-_
H\

Intake manifold collector

Engine ground

SEF084R

B]

ﬁ DISCONNEST E DISCONMECT

firit

MdE A€

[ ecm IolconnecTor]] @%D
48

AECT77

DISCONNECT :& oIscOMNNEGT
AE A€

[ Ecm [o[connEcTOR]| Glz[=] )
47 -

(&

AECT78

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

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK POWER SUPPLY. NGL Check the tollowing.
1. Turn ignition switch “OFF”. " ® Hamess cornectors
2. Disconnect mass air flow sensor har- ;
ness connector. ® Harness for open or short
3. Turn ignition switch “ON", between ECCS relay and
4. Chack voltage between terminal @ mass air flow sensor
and ground with CONSULT or tester. If NG, repair harness or con-
Voltage: Battery positive voltage nectors.
oK
E v
CHECK GROUND CIRCUIT. NG} Check the following.
1. Turn ignition switch “OFF". ® Harness connectors
2. Disconnect ECM harness connector. ,
3. Loosen and retighten engine ground ® Harness for open or short
SCrews. between ECM and mass
4. Check harness continuity between ter- air flow sensor
minal and ECM terminal . If NG, repair harness or con-
Continuity should exist. nectars.
If OK, check harness for short.
OK
v
CHECK INPUT SIGNAL CIRCUIT. NGr Check the following.
Check harness continuity between termi- ® Harness connectors
nal (1) and ECM terminal @7). ,
Continuity should exist. ® Harness for open or short
If OK, check hamess for short. between ECM and mass
air flow sensor
OK If NG, repair hamess or con-
nectors.
¥
NG

CHECK COMPONENT

(Mass air flow sensor).

Refer to “COMPONENT INSPECTION"
an next page.

OK

¥

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

¥

Trouble is not fixed.

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

¥

INSPECTION END

EC-90

Replace mass air flow sen-
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TROUBLE DIAGNOSIS FOR DTC P0100

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

(Cont’'d)

COMPONENT INSPECTION A
Mass air flow sensor
1. Turn ignition switch “ON”. 2
2. Start engine and warm it up sufficiently. s
3. Check voltage between terminal (1) and ground.
Conditions Voltage V [EM
0 SEF740R ignition switch "ON" (Engine stopped.) Less than 1.0
tdle {Engine is warmed-up sulfficiently.) 13-1.7 Lz
Idie to about 4,000 rpm* 1.3 - 1.7 to Approx, 4.0
*:  Check for linear voltage rise in response to increases to about 4,000 rpm
in engine speed.
4. I NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dusi. _
FE
&T
SEF832.J
Zi
L ime
BE
gr
BT
EL
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Intake air temperature sensor Intake Air Temperature Sensor (DTC: 0401)
The intake air temperature sensor is mounted to the air duct
housing. The sensor detects intake air temperature and trans-
=) mits a signal to the ECM.
— ! The temperature sensing unit uses a thermistor which is sensi-
tive to the change in temperature. Electrical resistance of the
Lead wires \ thermistor decreases in response to the temperature rise.
This sensor is not used to control the engine system. It is used
only for the on board diagnosis.
SEF393R
20F Intake air temperature Voltage
Resigtance ki)
’g; °C (°F) V)
g 4r Acceptable 20 (68} 3.5 21-29
g 80 {176) 1.23 0.27 - 0.38
T 1.0t
W 08[
[
£ oc.ar
0.2F
0.1 t L L L P
20 0 20 40 60 80 100
(-4 (32) (BB} (104) (140) (176)(212)
Temperatura “C {°F}
SEF012P
Diagnostic
heck It
Trouble Code Malfunction is detected when ... C gc ems
No {Possibie Cause)
PO110 A} An excessively low or high voltage from the sensor is | ® Harness or connectors
0401 sent to ECM. (The sensor circuit is open or shorted.)

................................................................... ® Intake air temperature sensor

B) Rationally incorrect voltage from the sensor is sent to
ECM, compared with the voltage signal from engine
coolant temperature sensor.

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Perform “Procedure for malfuncti‘on A" first. If DTC cannot be
confirmed, perform “Procedure for malfunction B”.

Procedure for malfunction A

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

3) Wait at least 5 seconds.

OR
(@ 1) Turn ignition switch “ON” and wait at least 5 sec-
e onds.
2) Select MODE 3 with GST.

OR

‘noy 1) Turn ignition switch “ON” and wait at least 5 sec-

g onds.

2) Turn ignition switch “OFF”, wait at least 5 seconds

and then turn “ON”.

3) Perform diagnostic test mode I (Self-diagnostic

results) with ECM.

EC-92
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Intake Air Temperature Sensor (DTC: 0401)

(Cont’d)
% MONITOR % NO ggt Procedure for malfunction B
COOLANTEMP/S @ 1} Lift up vehicle and open engine hood. il
) Wait until engine coolant temperature is less than
90°C (194°F). o
(a) Turn ignition switch “ON". (5
(b) Select "DATA MONITOR” mode with CONSULT.
{c) Check the engine coolant temperature. -
I RECORD (d) If the engine coolarﬁ temperature is not less than
SErooep 90°C (194°F), turn ignition switch “OFF” and cool
down engine. Lo
¢ Perform the following steps before engine coolant =
FUEL §$§ il UNDBED temperature is above 90°C (194°F).
CALC LOAD 0% 3) Turn ignition switch “ON".
SHoRThIE 0% 4) Select “DATA MONITOR” mode with CONSULT.
ENGINE SPD CRPM 5) Start engine.
A Ok 6) Shift selector lever to “D” position. B
INTAKE AIR 0. Ogrr?/z;?; 7) Hold vehicle speed at 70 - 80 km/h (43 - 50 MPH) for
THROTTLE POS / 2 minutes.
928 Eocmow 0.380° OR -
Q2T Bl St 0.000% &) 1) Lift up vehicle and open engine hood.
smroson| O 2) Wait until engine coolant temperature is less than
90°C (194°F). =
coEeT e {a) Turn ignition switch “ON".
. (b) Select MODE 1 with GST.
“ Eeu ICONNECTDR—' Ej] M (c) Check the engine coolant temperature. (L8,
(d) If the engine coolant temperature is not less than
90°C (194°F), turn ignition switch “OFF” and cool
down engine. EE
e Perform the following steps before engine coolant
temperature is above 90°C (194°F).
b @ o 3) Start engine. &7
= 4) Shift selector lever to “D” paosition.
SEFO06P 5) Hold vehicle speed at 70 - 80 km/h (43 - 50 MPH) for
2 minutes. ES
6} Select MODE 3 with GST.
OR
Aoy 1) Lift up vehicle and open engine hood. BT
~=" 2) Wait until engine coolant temperature is less than -
90°C (194°F).
{(a) Turn ignition switch “ON". I
(b) Check voltage between ECM terminal &) and
ground. .
Voltage: More than 1.0 (V) 4L

(c) If the voltage is not more than 1.0 (V), turn igni-
tion switch “OFF” and cool down engine.

e Perform the following steps before the voltage is
below 1.0V.

3) Start engine.

4) Shift selector tever to “D” position.

5) Hold vehicle speed at 70 - 80 km/h for 2 minutes.

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

7) Perform diagnostic test mode 1l (Self-diagnostic
results) with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0110
Intake Air Temperature Sensor (DTC: 0401)
(Cont’d)

EC-IATS-01

mmmm : Detectable line for DTC
muens - Norn-detectable line for DTC

INTAKE AIR
—@—. TEMPERATURE
SENSOR
o @
YiG W/B
--------- [5]
Lt L&
Y/G W/B
; -
BY
} rl—l F105
BIIY
Y/G By BY
=1l [l 3]l
TA GND-A  |ECM(ECCS SENS  |AT
CONTROL GND  |CONTROL
MODULE) UNIT
Fiot
Tz CANGED Q Fi05
(12 aY 576y | 18]
[—l
1B BAIBEREERRIE @ 28|24 2520 )27 28
s 7181 [isli7]velre[z0z1]22 26|37 sefasfa0]a:

101|102 103 )
107[108]109 O

o H.S.
113[114]115

AEC986
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Sensor

NN N

Intake air temperature

SEF396R

A€

E..

DISCGNNECT ' @
|

2
Sy
P &

SEF3%4R
B
E DISCONNECT
1€ ®
SEF395R

Intake Air Temperature Sensor (DTC: 0401)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START
B
h 4

CHECK POWER SUPPLY. NG | Gheck the following. <
1. Turn ignition switch “OFF”. | ® Harness for open or =

2. Disconnect intake air temperalure sen- short between ECM and
sor harness connector. intake air temperature L
g

3. Turn ignition switch “ON".
4. Check voltage between terminal @
and ground.

sensor
® Harness connectors

€D (Fo

titage: i NG, repair harness or con-
Approximately 5V nectors.
OK FE
B v
CHECK GROUND CIRCUIT. NG | Check the following. -

1. Turn ignition switch “OFF".

2. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.

If CK, check harness for short.

® Harness for open or
short between ECM and
intake afr temperature
sensor

® Harness for open or
short between A/T con-

o]
=]

OK trol unit and intake air RA
temperature sensor
® Harness connectors o
=3 5R
If NG, repair harness or con-
nectors .
¥ o
CHECK COMPONENT NGL Replace intake air tem-
{Intake air temperature sensor). " perature sensor. FS
Refer to “COMPONENT INSPECTION" b
on next page.
OK 2T
h 4
Disconnect and reconnect harness con-
nectors in the circuit. Then retest. Y&
Trouble is not fixed.
h 4
Check ECM pin terminals for damage and [EL
check the connection of ECM harness
connector.
Reconnect ECM harness connector and [y
retest.
h 4
INSPECTION END
247
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Intake Air Temperature Sensor (DTC: 0401)

- (Cont’d)
T COMPONENT INSPECTICN
¢ Intake air temperature sensor

Check resistance as shown in the figure.

SEF397R
20F ;
18 ] Intake etlé tl(ean':?erature Resistance kO
&F
a 47 Acceptable 20 (68) 21-29
~
g 2 80 (176) 0.27 - 0.38
& 1.0}
& 0.8
b7
2 o4t
D2}
Ol w0y
20 0 20 40 B0 80 100
(-4} {32) (68) (104){140) (176) (212}
Temperature *C {°F)
SEF012P

EC-96
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Terminal Engine Coolant Temperature Sensor (ECTS)
Senser (DTC: 0103)

The engine coolant temperature sensor is used to detect the &

engine coolant temperature. The sensor medifies 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- 2
O mistor which is sensitive to the change in temperature. The
/ = electrical resistance of the thermistor decreases as temperature =
Gasket increases.
SEF594K
201 (Reference data) L&
10k i -
gi Engine CO?L?? tempera Voltage Resistance
4t —
g | Acceplable G CF) (V) (k)
[H
= " —_— -
£ 48 10 (14) 4.4 7.0-1t.4 e
& oaf 20 (68) 3.5 2.1-29
o2t 50 (122) 22 0.68 - 1.00
O 35556 40 80 B3 100 90 (194) 0.0 0.236 - 0.260 AT
(-4) (32) (68) (104) 340 (176} (212)
Temperature °C (°F) SEF012P
H=I
s
Diagnostic
Trouble Code Malfunction is detected when ... Che,CK Items
(Possible Cause) B
NO- it
PO115 ® An excessively high or low voltage from the senscr is | ® Harness or connectors
0103 sent to ECM. {The sensor circuit is open or shorted.) -
® Engine coolant temperature sensor =
DIAGNOSTIC TROUBLE CODE CONFIRMATION oF

PROCEDURE

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

OR
@ 1) Tum ignition switch “ON" and wait at least 5 sec- 5T
onds.
2) Select "MODE 3” with GST.
OR H&
@ 1) Turn ignition switch “ON” and wait at least 5 sec-
onds. _

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

3) Perform “Diagnostic Test Mode iI” (Self-diagnostic
results) with ECM.
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Engine Coolant Temperature Sensor (ECTS)
(DTC: 0103) (Cont’d)

ENGINE COOLANT
—@— TEMPERATURE
SENSOR

EC-ECTS-01

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

p) [
LG/R W/B
el
4 o
BN
I_LI
BIN
LG/R BrY BrY
[57] IEall [rzs]l
W GND-A__|ECM (ECCS sEns AT
CONTROL GND CONTROL
MODULE) UNIT
(GID)]
5] [e)
3
(2 GY | [
Il
NARNIEEEEELRE |§| P2 PR P P I il T ER A | Py
5161716 | [16[17[18[18]20/21]22 36]37 3a|39|4o|41 ap[4a[aalds|<6[a7[4s ’
]

101]102[103] [1a4]105 [20l21]22l23) __ 13839
242s]26]27128] [42]43
107]108[t0s] [110]r1+ O
| 25130031 32]33]  [ag]50
staf11a]nis| [1efit7 M[35[38[37

%0 - EC-98

AECS76



TROUBLE DIAGNOSIS FOR DTC P0115

temperature

sensor hamess'uuk_ Distributor
connector \ cover
SEF741R
E BISCONNEGT
A€
>
X
\-
oo
SEF541P
B
& DISCONNECT (
A€ &
Gl®
SEF542P

Engine Coolant Temperature Sensor (ECTS)

(DTC: 0103) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK COMPONENT

{Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTICN”
on next page.

OK

¥

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

k4

Trouble is not fixed.

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

h 4

INSPECTION END

EC-99

CHECK POWER SUPPLY. NG_ Check the foliowing.
1. Turn ignition switch “"OFF”. ~| ® Harness for open or
2. Discannect engine coolant temperature short between ECM and
sensor harness conneactor. engine cootant tempera-
3. Turn ignition switch “ON". fure sensor
4. Check voltage between terminal @ If NG, repair harness or
and ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK
5| v
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. "I ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. engine coolant tempera-
Continuity should exist. ture sensor
if OK, check harness for short. ® Harness for open or
short between A/T con-
OK . )
trol unit and engine cool-
ant temperature sensor
® Harness connectors
:
It NG, repair hamass or con-
nectors.
4
NG

Replace engine coolant
temperature sensor.

il

&=
=5

=
[==]
s

R&

2R

[0
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TROUBLE DIAGNOSIS FOR DTC P0115

SEF152P
20
18:
38
4r Acceptable
g pt
e 2f
g 1.0
£ osf
W
2 o4l
D.2F
0.1

2570 20 40 60 80 100
{-4) {32) (BB} (104)(140)({176){212)
Temperature °C (°F)
SEFO12P

Engine Coolant Temperature Sensor (ECTS)

(DTC: 0103) (Cont’d)
COMPONENT INSPECTION

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

Temperature °C (°F)

Resistance k{}

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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Throttle Position Sensor (DTC: 0403)

The throttle position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which trans- @
forms the throttle position into output voltage, and emits the
voltage signal to the ECM. In addition, the sensor detects the
opening and closing speed of the throttle valve and feeds the K4
voltage signal io the ECM.

Idle position of the throttle valve is determined by the ECM
receiving the signal from the throttle position sensor. This sen- EM
sor controls engine operation such as fuel cut. On the other
hand, the “Wide open and closed throttle position switch”, which
is built into the throttle position sensor unit, is not used for b+
engine control.

Supply voltage: 5V
S {Applied between terminal 56
- No. 1 and 3} FE
wide open 5 6.0
throttle b
position P Cutput voltage between B
switch ] utpui voltag i
() {4) 04 2WE 2 terminal No. 2 and 3
= Closed =
o X5 | 5 - T 40
— G throttie £
t O g | position £ B
1y switch ‘;
f— 2 Thﬂ.)tAﬂe § /
i posifion £ 20 o
@ = 3| sensor 2 / A
1]
=]
i
g
R
Z, BR
% 0 45 90 135
© Throttle valve opening angie (deg)
518
AECD29A .
Diagnostic
o Check ltems =)
Trouble Malfunction is detected when ... i BT
(Possible Cause)
Code No.
PO120 ® An excessively low or high voltage from the sensor is | ® Harness or connectors Ml
0403 sent to ECM. (The sensor circuit is open or shorted.) o
® Voltage sent to ECM is not practical when compared | ® Throttle position sensor
with mass air flow sensor and camshaft position sen- L
sor signals.

B
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W MONITOR

THRTL POS SEN
ABSQOL THeP/S

* NO FAIL

0.48V
C.0%

O

I

RECORD

m

SEF024P

THRTL POS SEN
X0V 0354
38 59

15:38
ol

NG data

B2

0000

OK data
THRTL POS BEN
15:38 x0.1V
[¢] 1? 2.6

06"00
+03"54
38 51

»

15:38
o]

ABSOL THeP/S
5

..
pLY

25 50

00'00
% +03'54 1538 %
75 100 0 2 50

ABSOL THePIS

.

0000
+03"54

75 109

»

THRTL ABSOL
POS  TH/IPO
SEN

W

THRTL ABSOL
03 TH/PO

15:38 1538 SEN  SEN
v %) v %)
00"36 2.14 39.9 00"45 288 57.4
00"37 2.20 41.3 00"47  3.00 60,5
00"38 226 42.7 00'48 312 63.3
00'36 232 444 00"49 324  66.1
0041 2286 427 00*50 3.34 68.9
00"42 2.20 41.3 00"51 3.46 71.4
00"43 258 504 00"52 3.56 74.2
00"44 266 525 00"53 368 77.0
00"45 2.76 654.9 00"54 3.80 79.8
SEF021P
CONNECT Ty
A€
I EcM  |o]conNECTOR]|
23 43 (ground)
‘ V]
@ & SEF418R

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

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

firmed.
1} Turn ignition switch “ON".
2) Select “MANU TRIG” and “HI SPEED” in "DATA
MONITOR” mode with CONSULT.
3) Select “THRTL POS SEN” and “ABSOL TH/PS” in
“DATA MONITOR” mode with CONSULT.
4) Press RECORD on CONSULT SCREEN at the same
time accelerator pedal is depressed.
5) Print out the recorded data and check the following:
e The voltage when accelerator pedal fully released
is approximately 0.3 - 0.7V.
e The voltage rise is linear in response to accelera-
tor pedal depression.
¢ The voltage when acceleraior pedal fully depressed
is approximately 4V.
OR
.ﬁ" 1) Turn ignition switch “ON”.
&Y 2) Check the voitage between ECM terminal & and

(ground} and check the following:

¢ The voltage when accelerator pedal fully released
is approximately 0.3 - 0.7V.

e The voltage rise is linear in response to accelera-
tor pedal depression.

¢ The voltage when accelerator pedal fully depressed
is approximately 4V,
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Throttle Position Sensor (DTC: 0403) (Cont’d)

B2,
THROTTLE o
POSITION = ; Detectable line for DTC Elf
ESOR — : Non-getectable line for DTC
1 L2] L3 ]
K A [N L
BR w WiB
el k]
! I
| { Ec
I I
1 I
he-
FE
BR W w/e
[ i WY (9O e
- e -
BR R B/Y =
~4 @ _
1 ! %
| I
I I
il e =
! ! 3
i i (i)
| !
I |
I I
| e
o BE
I {
= I BIY
i i e E®
: ! Fa01 &T
o W | BIY
B/R
|—1—|- S
BR
BR R B/Y L3 B
= E I[5o7! '—l_I
Moo TTOI oA |SEe @ =]
C ) SENS AT i
MODULE) I GND CONTROL Tt
= = Feod)
F213 (ZIB)
=
8K (B
ClBRINGED o F105 ﬁ@ F2ig i)
NI8 i1 ./ BR ] 18] "W BR
It
B ENIBEREERIE |§| 23] 4] 25]28]27 28] 20730731 [ 32] 33]34[ 35] i
515178 | [16[i7]1s[18[20021| 22 36) 7] 3alaalao]a1[azl4a| 4] 45 ae] 47 |28 3 HS.
} J |
101[1024103| f104|105f108 155| &
107[108ft09] [t1chi1fi12 EER D Bl I LI ER g
[47[48]62{e3[64]6s] w LTI
113[114[115] [118[117]118 BEREER
AEC987
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>

L%@j]

Throttle position sensocr

7

harness connect

SEFO50R

SEF564P

SEF084R

a8

= (A€ 3

SEF565P

m DISCOMNECT %ﬁ DISCOMNECT
A€ CEAE

I ecm HCONNECTOFI”
23

Q]

SEF566P

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

DIAGNOSTIC PROCEDURE

INSPECTION START

A ‘r
CHECK POWER SUPPLY. NG | chack the foliowing.
1. Tum ignition switch “OFF". | ® Hamess connectars
2. Disconnect throttle position sensor har- , E12
ness connectar. ® Harness continuity
3. Turn ignition switch “ON". between ECM and throtile
4. Check voltage between terminal @ position sensor
and ground with CONSULT or tester. If NG, repair harness or con-
Voitage: Approximately 5V nectors.
J OK
B y
CHECK GROUND CIRCUIT, NG T check the following.
1. Tumn ignition switch “"OFF”, "| ® Hamess connectors
2. Loosen and refighten engine ground , 12
SCIEW. ® Harness connectors
3. Check harness continuity between ter- .
minal and engine ground. ® Harness for open or short
Continuity should exist. between ECM and throttle
If OK, check harness for short, posmen sENsSOr
OK ® Harness continuity
between A/T control unit
and throttle position sen-
sar
If NG, repair harness or con-
nectors.
v
CHECK INPUT SIGNAL CIRCUIT. NG_ Repair harmess or connec-
1. Disconnect ECM harness connector. tors.
2. Check harness continuity between ECM
terminal @3 and terminal {2)).
Continuity should exist.
If OK, chack harness for short.
1 OK
ADJUST THROTTLE POSITION SEN-
SOR.
Perform “Basic Inspection”, EC-57.
4 OK
NG

CHECK COMPONENT
{Throttle position sensor).
Refer to “COMPONENT INSPECTION"

Replace throttle position
sensor. To adjust it, per-
torm “Basic Inspection”,
EC-57.

on next page.
J OK

Disconnect and reconnect haress con-
necfors in the circuit. Then retest.

¢Trouble is not fixed.

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

nector and retest.

INSPECTION END

EC-104




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

T T COMPONENT INSPECTION
Throttle position sensor g cgne Throttle position sensor
15. 1. Disconnect throttle position sensor harness connector. (]
N\ 2. Make sure that resistance between terminals @ and ®
P D -
changes when opening throttle valve manually.
Throttie valve conditions Resistance [at 25°C (77°F)]
@ Completely closed Approxirnately 0.5 k()
LI, Partially open 0.5 -4k EH
SEF398R Completely open Approximately 4 kG
If NG, replace throttle position sensor. LS

To adjust it, perform “Basic Inspection”, EC-57.
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TROUBLE DIAGNOSIS FOR DTC P0125

Sensor

./ u 7
Gasket

Terminal

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

The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage sig-
nal from the ECM. The modified signal returns to the ECM as
the engine coolant temperature input. The sensor uses a ther-
mistor which is sensitive to the change in temperature. The
electrical resistance of the thermistor decreases as temperature
increases.

SEF594K|
- (Reference data)
19F .
§ L E?S%”:;;iim Voltage Resistance
4r Acceptable
]
LT: -10 (14) 4.4 _ 9.2
8 04l 20 (68) 35 21-29
c.2r 50 (122) 2.2 0.68 - 1.00
el o
20 Q 20 40 60 B0 100 194 3 0.236 - 0.260
(4 ) 69 08 10721 50 (194) 08
Temparature °C (°F} SEFQ12P
Diagnostic
h
Trouble Malfunction is detected when ... c ?Ck ftems
(Possible Cause)
Code No.
PO125 ® Voltage sent to ECM from the sensor is not practical, | ® Harness or connectors
0908 even when some time has passed after starting the {High resistance in the circuit)

engine.

toop fuel controi.

® Engine coolant temperature sensor

® Engine coclant temperature is insufficient for closed ® Thermostat

EC-106



TROUBLE DIAGNOSIS FOR DTC P0125

¥ MONITOR 7 NO FAIL
COOLAN TEMP/S 30°C

[ RECORD

SEFQO2P

FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
CALC LOAD 22%
COCLANT TEMP 30°C
SHOR'I": r_:‘; 1” 0%
ENGINE SPD 1000APM
VEHICLE SPD m/h
|GN ADVANCE 200
INTAKE AIR 26°C
MAF 0.0gm/sec
THROTTLE POS 0%
025 LOCATION 3
DoPT BTt A
{*]
025 81,82 0.0BOV
SEFO03P

cLoVH ey

— GONNICT
|| ECM |9 CONNECTORJ Ej]
51

hE

k\g‘l_@‘ D C

SEFO04P

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

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the engine

coolant temperature sensor circuit. During this check, a DTC

might not be confirmed.

Note: f both DTC P0115 (0103) and P0125 (0908) are
displayed, first perfform TROUBLE DIAGNOSIS FOR
DTC P0115. Refer to EC-97.

1) Turn ignition switch “ON".
2) Select “COQOLANT TEMP/S” in “DATA MONITOR"
mode with CONSULT.
3) Start engine and run it at idle speed.
4) Check that the engine coolant temperature rises to
25°C (77°F) or more within 15 minutes. (Be careful
not to overheat engine.)

@% 1) Turn igr)ition swit'ch “ON”,
= 2) Select “MODE 1" with GST.

3) Start engine and run it at idle speed.

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

R

=

Q
—
e

Turn ignition switch “ON".

Probe voltage meter between ECM terminal &9 and
ground.

3) Start engine and run it at idle speed.

4) Check that voltage of engine coolant temperature
changes to less than 3.3 (V) within 15 minutes. (Be
careful not to overheat engine.)

(—'
=
=4
=]
in
L")

—

EC-107
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TROUBLE DIAGNOSIS FOR DTC P0125

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

EC-ECTS-01

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

ENGINE COOLANT
WD TEMPERATURE
SENSOR

{2
S

—f
' @
BAY
r'—|
EiY
LG/R BY BAY
[£1] [£0] ECM (ECCS [55] AT
™w GND-A | CONTROL SGE,\'}'BS CONTROL
MODULE) UNIT
D)
T <] F105
GY | 16 W
Il

IABNIEEEEREEDE @ 23]24] 252627128 ] 20]30] 31|32 3234
56718 ] [16)17]18]19]20§21]22 36]37] 38139]40)41342|43]|44]45]46]47

1014102|103) {104]105 [20]21]22]23]

241 25]26]27] 28]
107{108[t0af [110]111
113[114|115] H16h137 3425 [35]=7

AECH76

260 EC-108



TROUBLE DIAGNOSIS FOR DTC P0125

/L
Engine coolant
temperalure : : A\
sensor harness U!\U_ Distributor
connector l\ cover
SEF741R
E CISCONNELT
&
o
oo
SEF541P
E DISCONNECT
HE
SEF542P

Engine Coolant Temperature (ECT) Sensor

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

INSPECTION START

¥

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

2 d

OK

hd

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

Trouble is not fixed.
r

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

h 4

INSPECTION END

EC-109

CHECK POWER SUPPLY. NG._; Check the following.
1. Turn ignition switch “QFF”. ® Harness for open or
2. Disconnect engine coolant temperature short between ECM and
sensor harness connector. engine coolant tempera-
3. Tumn ignition switch “ON". ture sensor
4. Check voltage between terminal @ If NG, repair harness or
and ground with CONSULT or tester. caonnectors.
Voltage:
Approximately 5V
OK
B v '
CHECK GROUND CIRCUIT. G.; Check the following.
1. Turn ignition switch “"CFF". ® Harness for open or
2. Check harness continuity between ter- short between ECM and
minal and engine ground. engine coolant tempera-
Continuity should exist. ture sensor
If OK, check harness for shott. ® Harness connectors
OK ® Hamess for open or short
between A/T control unit
and engine coolant tem-
perature sensor
If NG, repair harness or con-
nectors.
¥
CHECK COMPONENT NG} Replace engine coolant
(Engine coolant temperature sensar). temperature sensar.
Refer to “"COMPONENT INSPECTION”
on next page.
CK
A d
NG

CHECK COMPONENT.
(Thermostat)

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

If NG, replace i.

=

[:;'-'*3\'7
RIEJ/AN
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TROUBLE DIAGNOSIS FOR DTC P0125

m

SEF152P

Engine Coolant Temperature (
(DTC: 0908) (Cont’d)
COMPONENT INSPECTION

ECT) Sensor

Engine coolant temperature sensor

Check resistance as shown in the figure.

Temperature °C {°F) Resistance
20 (68) 21-29k0
50 (122) 0.68 - 1.0 k{2
90 (194) 0.236 - 0.260 k{1

If NG, repiace engine coolant temperature sensor.

EC-110



TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(DTC: 0303)
The front HO2S is placed into the exhaust manifold. It detects Gl
the amount of oxygen in the exhaust gas compared to the out-
side air. The sensor has a closed-end tube made of ceramic _
S zirconia. The zirconia generates voltage from approximately 1V B
\ in richer conditions to OV in leaner conditions. The sensor sig-
o nal is sent to the ECM. The ECM adjusts the injection pulse _
Zirconia tube duration to achieve the ideal air-fuel ratio. The ideal air-fuel ratio ="
serasaml  OCCUTS near the radical change from 1V to OV.
LG
&
by .
g
z FE
=3
S ]
o] 1 i
Rich ~—— Ideal ratic ——= Lean st
Mixture ratio
SEF288D
Dlaggzs;t;cl;ll';c?uble Malfunction is detected when ... (Pc?;;g::a Itce::;e)
P0O130 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors R
0303 ® The voltage from the sensor is constantly approx. 0.3V. {The sensor circuit is open or shorted.)
® The maximum and minimum voltages from the sensor do not | ® Front heated oxygen sensor B
reach the specified voltages. ® Fuel pressure B
® The sensar does not respond between rich and lean within ® |njectors
the specified time. ® |ntake air leaks
Sil]
OVERALL FUNCTION CHECK
¥ MONITOR %% NO FAILL [] : .
Use this procedure to check the overall function of the front
CMPSRPM(REF)  2137rpm heated oxygen sensor circuit. During this check, a DTC might 27
MAS AIR/FL SE 1.96V not be confirmed.
COOLANTEMP/S  B4°C 1) Start engine and warm it up sufficiently. ]
FRO2SENSOR 037V @ 2) Select “MANU TRIG” and “HI SPEED” in “DATA HA
FR 02 MNTR LEAN MONITOR” mode with CONSULT, and select “FR 02
INJ PULSE 2.6msec SENSOR” and “FR 02 MNTR”.
nf 3) Hold engine speed at 2,000 rpm under no load dur- EL
RECORD ing the following steps.
SEF084P 4) Touch “RECORD” on CONSULT screen. -
5) Check the following. e

e “FRO2 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN" to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:

cycle | 112

{31 | 51
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR", “RICH”
L = “FR O2 MNTR", “LEAN"
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TROUBLE DIAGNOSIS FOR DTC P0130
Front Heated Oxygen Sensor (Front HOZS)

(DTC: 0303) (Cont’d)
e “FR O2 SENSOR” voltage goes above 0.6V at least

once.
e “FR O2 SENSOR?” voltage goes below 0.35V at least
once.
o0 _
CMPS o
. «RFM Sl-h
17.51 {POS) .
{rpm) . Maximum
- kel .
0913 2050  0.19 T T A S A « Maximum voltage
09"11 2050 0.18 2 e S T should be over 0.6V
09"09 2050 0.18 SIS T at least one time.
0907 2037  0.18 ne
09705 2037 0.18 h PP L A - + Minimum voltage
gg"g? ggfg g‘ig 8 A O should be below 0.35V
' Tl o ~ ~ "M' i \r)n - at least one time.
o9 inimu
GRAPH ~o SEF0S6P

OR
% @ 1) Start engine and warm it up sufficiently.
Set voltmeter probes between ECM terminal @8 (sen-

iOI CONNECTOR] X’ ; sor signal} and (engine ground).
13 - ; :
D' 1:5

3} Check the following with engine speed held at 2,000

~ rpm constant under no load.
II‘ ¢ Malfunction indicator lamp goes on more than 5
P 2 times within 10 seccnds in Diagnostic Test Mode i
o 3 fé\ (FRONT HEATED OXYGEN SENSOR MONITOR}.
!@-‘J « C H ¢ The maximum voltage is over 0.6V at {east one time.
SEFO8SP e The minimum voltage is below 0.35V at least one
time.

264 EC-112



TROUBLE DIAGNOSIS FOR DTC P0130

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

IGNITION SWITCH mmm : Detectable line for DTG
ON or START = : Non-detectable line for DTC
| Refer to "EL-POWER".
10A Bl
[2]
[
I| ~
LY
(3] EC
FRONT
HEATED
OXYGEN
SEMSOR EE
L) IL2])
B LG &
-~
Mol A
I i
| ' &
B LG
E&7 =
Ty B (o
(2]
B LG
< Je BR
t 1
! !
-~
-1-® I 5T
B LG B/R
el 2l .
ECM
02HF O25F (ECCS B/
CONTROL
MODULE} I BT
Fit1 .
] I
B/R B { JM
L . R
(219 F215
[FL..
Refer to last page (Foldout page).
- AT I
3 NEST GD)
Gy 718/ B8R 7 BR

1014102]103] {104[105]106 39

43
50

107|108{108] |110)111]112

13| t1aj1i5] [116p1TH IS

AECH83

EC-113 265



TROUBLE DIAGNOSIS FOR DTC P0130

2

oxXygen Sensor.
harness cennector

Front heated oxygen sensor
3

O

Front tube

SEF083R

LISGORMECT i{}ﬂ%ﬁi
H.S. Eé} T.8.

[_EcM__Jo/connecTaR]| Gﬁ@
46 ¥

re e
@ |

(&

AEC717

Front Heated Oxygen Sensor (Front HO2S)

(DTC: 0303) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

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

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

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

Continuity should not exist.

NG

Y

OK

& v

Loosen and retighten engine ground
screws.

v

Repair harness ar connec-
tors.

(E]

4'7
f
Intake manifold collector

Engine ground

CLEAR THE SELF-LEARNING DATA.
1. Start engine and warm it up sufficiently.
2. Select “SELF-LEARNING CON-
TROL” in “ACTIVE TEST”
mode with CONSULT.

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

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

Is the DTC PO171 or PO172

Yes

Y

266

detected?
SEF084R Is it d'ﬂlccu)::t{ to start engine?
‘ig’. 2. Turn ignition switch “OFF” and
WACTIVETESTE [] é, wait at least 3 seconds.
N 3. Disconnect mass air flow sensor
ggll'\::.r;gﬂl\_RN 100% harness connector, and restart
and run engine for at least 3
—==MONITOR === seconds at idle speed.
CMPS-HPM (REF)  812rpm 4. Slop engine and reconnect
COCLAN TEMP/S 93°C mass air flow sensor harness
FR 02 SENSOR 0.91V connector.
AF ALPHA 102% 5. Make sure diagnostic troubie
Ly code No. 0102 is displayed in
2 play
CLEAR ! Diagnostic Test Mode II.
6. Erase the Diagnostic Test Mode
AECE47 il (SeM-diagnostic results)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
I
7. Run engine for at least 10 min-

utes at idle speed.

Is the DTC 0114 or 0115
detected?

Is it difficult to start engine?

+No

®

EC-114

Go to “TROUBLE DIAG-
NOSIS FOR DTC PO171
or PO172”, EC-128.




TROUBLE DIAGNOSIS FOR DTC P0130

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

| al
CHECK COMPONENT NG | Replace front heated oxy-
(Front heated oxygen sensor heater). " gen sensor. &
Refer to “COMPONENT INSPECTION”
below.
oK 5]
¥
Disconnect and reconnect harness con-
nectors in the circuit. Then retest. L&
JrTroubIe is not fixed.

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

FE

A .
INSPECTION END

&=

COMPONENT INSPECTION

Front heated oxygen sensor heater

Check resistance between terminals 3) and ().
Resistance: 2.3 - 4.3() at 25°C (77°F)
Check continuity between terminals 2) and @), 3 and (@). 58
Continuity should not exist. -
If NG, replace the front heated oxygen sensor.

2y
18,
DISCONNECT

€

@a CAUTION: 57
Discard any heated oxygen sensor which has been
serssea]  dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one. PS

El

1858
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TROUBLE DIAGNOSIS FOR DTC P0130

Closed Loop Control (DTC: 0307)
e The closed loop control has one trip detection logic.

Piagnostic Chack ltems
Trouble Malfunetion is detected when ... (Possible Cause)
Code No.
PO130 ® The closed loop control function does not operate ® The front heated oxygen sensor circuit is open or
0307 aven when vehicle is driving in the specified condition. short.
® Front heated oxygen sensor.
#® Front heaied oxygen senscr heater.
OVERALL FUNCTION CHECK
¥ MONITOR ¢ NO FAIL [} . _
Use this procedure to check the overall function of the closed
CMPS-RPM(REF)  2137rpm loop control. During this check, a DTC might not be confirmed.
MAS AIR/FL SE 1.96v 1) Start engine and warm it up sufficiently.
COOLANTEMP/S — 84°C 2) Select “MANU TRIiG” and “Hi SPEED” in “DATA
FROZSENSOR — 0.87V MONITOR” mode with CONSULT, and select “FR 02
FR O2 MNTR LEAN SENSOR” and “FR 02 MNTR"".
INJ PULSE 2-8msec 3) Hold engine speed at 2,000 rpm under no load du-
iy ing the following steps.
L RECORD 4) Touch "RECORD” on CONSULT screen.
SEFGe4P 5) Check the following.

“FR O2 MNTR” in “DATA MONITOR” mode changes
from “RICH” to “LEAN" to “RICH” 5 times in 10 sec-
onds. _

5 times (cycles) are counted as shown below:

cycle 11121314151
FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R

]
L

“FR O2 MNTR”, “RICH”
“FR O2 MNTR”, “LEAN”
OR

i

® 3

Start engine and warm it up sufficiently.

Check that malfunction indicator lamp goes on more
than 5 times in 10 seconds while keeping at 2,000
rpm in Diagnostic Test Mode |I.

DIAGNOSTIC PROCEDURE

Refer to TROUBLE DIAGNOSIS FCR DTC P0130, EC-111 and
TROUBLE DIAGNOSIS FOR DTC P0135, EC-117.

EC-116



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (DTC:

0901)
@
SYSTEM DESCRIPTION o
. Engine speed
Camshaft position sensor " ECM Front RA
(ECCS o| hested oxy-
Amount of intake air ::;c:;c;l gen sensor
Mass air flow sensor > e) heater El
LG
The ECM performs ON/OFF control of the front OPERATION
heated oxygen sensor heater corresponding to R
the engine conditions. Engine spesd rpm Engine condition ror;;n:z:ehe;};yrgen
Above 4,200 — OFF
Heavy load aftar OFF EE
Below 4,200 warmed up
Except above ON
AT
Diagnostic Trouble Lo Check ltems
Code No. Malfunction Is detected when ... (Possiole Cause) BL
PO135 @ The current amperage in the front heated oxygen ® Harness or connectors
0901 sensor heater circuit is out of the normal range. {The front heated oxygen sensor heater circuit is
{An improper voltage drop signal is sent to ECM open or shorted.} a
through the front heated oxygen sensor heater.) ® Front heated oxygen sensor heater TS
DIAGNOSTIC TROUBLE CODE CONFIRMATION BE
PROCEDURE '
1) Tumn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT. &T
2) Start engine and run it for at least 6 seconds at idle
speed. -
CR 5
=) 1) Start engine and run it for at least 6 seconds at idle
speed. _
2) Select "MODE 3” with GST. 8T
- OR
@@ 1} Start engine and run it for at least 6 seconds atidle
speed. FLA
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”. =
3) Perform “Diagnostic Test Mode II”" (Seif-diagnostic ==
results) with ECM.
(2
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TROUBLE DIAGNOSIS FOR DTC P0135

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

EC-FRO2/RH-01
mmmm : Detectable line for DTC
IGF\(I)IHEF S?ﬂi];'CH e Non-detectable fine for DTG
Refer to “EL-POWER".
10A
&
(ms)
()
.y
[3]
FRONT
HEATED
OXYGEN
SENSOR

B LG R
s [56] ECM
O2HF o2sF |EM oR
e °o—
I
B/R B
= =
F213 @D,

Refer to last page (Foldout page).

NG

101]102|103( J104[105[108
107]108]109} {110{1111112
113|114]115] 11611171118

AECS92

270 EC-118



TROUBLE DIAGNOSIS FOR DTC P0135

Front tube&

SEFQ83R
& DISCONNECT
T.3. E@
1
(1]2]s
ORS
@ 20 l
AEC743

a

DISCONNECT DISGONRECT
A€ AE

I

ECM__ |o[CONNECTCR]|

| @ |

Gz

AEGT44

2y
18.

MHSCONNECT

€
(&]

SEF586Q

Front Heated Oxygen Sensor Heater (DTC:

0901) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START
l

CHECK POWER SUPPLY. NG | chack the following.

1. Disconnect front heated oxygen sensor | ® Hamess connectors
harmess cohnector. M),

2. Turn ignition switch “ON". ® 10A fuse

3. Check voltage between terminal @ and ® Harness for open or short
ground. between front heated oxy-
Voltage: Battery voltage gen sensor and fuse

If NG, repair harness or con-
OK nectors.

CHECK GROUND CIRCUIT. NG | check the following.

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

2. Disconnect ECM hamess connector. ,

3. Check harness continuity between termi- ® Harness for open or short -
nal (1) and EGM terminal (i13). between front heated oxy-
Continuity should exist. gen sensor and ECM
If OK, check harness for short. If NG, repair harness or con-

l OK nectors.
NG

CHECK COMPONENT

(Front heated oxygen senscr haater).
Refer to “COMPONENT INSPECTION”

beiow.
l OK

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

iTroubIe is not fixed.

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

and retest.

INSPECTION END

COMPONENT INSPECTION

Replace front heated oxy-
gen sensor.

Front heated oxygen sensor heater

Check resistance between terminals (3} and (1).
Resistance: 2.3 - 4.3} at 25°C (77°F)
Check continuity between terminals @ and ), @ and @).

Continuity should not exist.

If NG, replace the front heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m (19.7 in) onto a

hard surface such as a concrete floor; use a new one.

EC-119
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TROUBLE DIAGNOSIS FOR DTC P0136

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

Holder

/ The rear heated oxygen sensor (Rear HOZ2S), after the three
way catalyst, monitors the oxygen level in the exhalist gas.

Even if the switching characteristics of the front heated oxygen
sensor shift, the air-fuel ratio is controlled to stoichiometric by
the signal from the rear heated oxygen sensor.
The sensor has a closed-end tube made of ceramic zirconia.
The zirconia generates voltage from approximately 1V in richer
conditions to OV in leaner conditions.
Under normal conditions, the rear heated oxygen sensor is not
used for engine control operation.
It is used only for the on board diagnosis of three way catalyst.

Heater pad

—— “\“.,“'““\ N N
= \ ;
e

=

Zirconia tube

SEF327R

ON BOARD DIAGNOSIS LOGIC

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

Diagnostic Trouble Malfunction is detected when ... Check Items
Code No. {Possible Cause)
P0O136 ® An excessively high voitage from the sensor is sent to ECM. | ® Harness or connactors
Q707 {The sensor circuit is open.)

® Rear heated oxygen sensor

® The specified maximum and minimum voltages from the sen- |® Hamess ar connectors

sor are not reached. (The senscr circuit is shorted.)
# [t takes more than the specified time for the sensor {o ® Fear heated oxygen sensor
respond between rich and lean. ® Fuel pressure
@® |njectors

® Intake air leaks

EC-120



TROUBLE DIAGNOSIS FOR DTC P0136

W rcTivETEST B

FUEL INJECTION 25%
MONITOR
CMPSsRPM (REF)

RA (2 SENSOR

725rpm
1.89V

[

[FM[ uPp [ DWN J[Qdl

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

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear
heated oxygen sensor circuit. During this check, a DTC might

not be confirmed.

1} Start engine and warm it up sufficiently.
2) Select “FUEL INJECTION” in “ACTIVE TEST”
mode, and select “RR 02 SENSOR” as the monitor

item with CONSULT.

=
WElL

t raooR 3} Check “RR O2 SENSQOR?” at idle speed when adjust-
ing “FUEL INJECTION” to £25%. L
comio “RR 02 SENSOR” should be above 0.48V at least ™
ﬁ once when the “FUEL INJECTION” is +25%.
HS. “RR 02 SENSOR” should be below 0.43V at least
— 1 3y = 0,
W[ once when the FLOJERL INJECTION” is -25%.
52 a3 2ol ‘Tglrr. 1) Start engine and warm it up sufficiently. EE
S / I;ﬁ &/ 2) Set voltmeter probes between ECM terminals =~
o A @) (sensor signal) and @3(engine ground).
o Cfé\ 3) Check the voltage when racing up to 4,000 rpm sy

\@ G; H under no load at least 10 times. '

SEF103P (depress and release accelerator pedal as soon as
possible) F&
The voltage should be above 0.48V and below
0.43V at least once during this procedure.
If the voltage can be confirmed in step 3, step 4
is not necessary.

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

The voltage should be above 0.48V and below
- 0.43V at least once during this procedure. &1
T F B3
g @] " \-‘\ The voltage should be above ET

% % ' \ C.48V at least one time.

wy 1 . (5}

& « ! ! } The voltage should be below "

0o becmmme——n- N e 0.43V at least one time.

r o o - SEF401R .
EL
1Bt
273
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TROUBLE DIAGNOSIS FOR DTC P0136

IGNITION SWITCH
ONor START

10A

o
g

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

Refer o "EL-POWER".

EC-RRO2-01

musmy : Detectable line for DTC

— ; Non-detectabla line for DTC

REAR HEATED
OXYGEN
SENSOR
L 3 R
¥ w B
W~
L. A
[ 1
1 |
I I
I |
| |
| i
1 1
1 1
] I
] I
3 1
| 1
| I
T
1.9
R @
- eeee Gl
- T
¥ W
.
1 1
Y'1I"e ]
vy |
i116] |[52| B/R
OZHR  O2SA ECM (ECGS 7] 162
CONTROL ' 203
MODULE) B/R
I
8R 8
il L
F213 F215
[ |
o
8 ]¢ fo | _/ BR
1
101]102]1a3] [<04]105] 106 ? 8
palososle7128] (22
1o71108108] [110[514]112 EERAEN
13[114[118] [116]117]178] 34]3s[36 157
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TROUBLE DIAGNOSIS FOR DTC P0136

%ér//)h eQ owéé:}\

/

Rear heated
" sensor harness

oxygen "o,
connector
\

e

Rear Heated Oxygen Sensor (Rear HO2S)

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

INSPECTION START

l

| Ecm

jo{ connecToR||

& DISZONKECT
€&

52

|

TN 4

[a]

SEF403R

4D

il

SEF375R

i

DISCONNECT

A€ O A€

iL_ecm [ofconnecTor]|

[
B
N Y

116

[Q]

CHECK INPUT SIGNAL CIRCUIT. NG; Check the following.
1. Turn ignition switch “OFF". " | ® Harmess connactors
2. Disconnect rear heated oxygen sensor har- .
ness connecter and ECM harness connector. ® Harness for open or
3. Check hamess continuity between ECM ter- short beiween rear
minal and sensor terminal @ heated oxygen sensor
Continuity should exist. and ECM
4. Check harness continuity between ECM ter- If NG, repair harness or
minal {or sensor terminal @) and connectors.
ground.
Continuity should not exist.
If OK, check harness for short.
l OK
Loosen and retighten engine ground screws.
B l
CHECK POWER SUPPLY. ‘ NGL Check the following.
1. Disconnect rear heated oxygen sensor har- 7] @ 10A fuse
ness connector. ® Harness for open or
2. Turn ignition switch “ON”. short betwean fuse
3. Check voltage between terminal @ and and rear heated oxy-
ground. gen sensor
Voltage: Battery voliage H NG, repair harness or
connecters.
OK
l
CHECK GROUND CIRCUIT. NG [ check the foliowing.
1. Tumn ignition switch “CFF". "1 ® Hamess connectors
2. Disconnect ECM harness connector. R
3. Check harness continuity between terminal ® Harness for open or
and ECM terminal , short between rear
Continuity should exist. heated oxygen sensor
If OK, check harness for short. and ECM
It NG, repair harmess or
i OK conneciors.
NG

CHECK COMPONENT
(Rear heated oxygen sensor heater).
Reter to “COMPONENT INSPECTION” on next

page. -

h 4

lox

SEF405R

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

lTroubIe is not fixed.

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

retest.
!

INSPECTION END

EC-123

Replace rear heated
oxygen sensor.
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B
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Uit

1g9)
=la)]

&)
|

=9
(@7

275



276

TROUBLE DIAGNOSIS FOR DTC P0136

e -

A€ @
A

CET TN P T

€Y

N ——— ™ .y

A
£y

»

SEF7950Q

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

Rear heated oxygen sensor heater

Check the following.

1. Check resistance between terminals (1) and (@.
Resistance: 2.3 - 4.30Q) [at 25°C (77°F))

2. Check continuity.

Terminal No. Continuity
@ ®. @ .
@ and D@, @

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

EC-124



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (DTC:

0902)
@l
SYSTEM DESCRIPTION _
Engine speed
Camshaft position sensor > EOM — s
{ECCS .| heated oxy-

Amount of intake air ::;(;Lcl'le) Een sensor )
Mass air flow sensor > eater R
Jl'\'@

The ECM performs ON/OFF control of the rear OPERATION

heated oxygen sensor heater corresponding to
the engine conditions Engire speed pm Engine condition Rear heated oxygen
g . senscr heater
Above 3,600 — OFF
Heavy load after OFE FE
Below 3,600 warmed up
Except above ON
"
Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when .... {Possible Cause) -
PO141 ® The current amperage in the raar heated oxygen ® Hzarness or connectors
0902 sensot heater circuit is out of the normal range. (The rear heated oxygen sensor heater circuit is
(An improper voltage drop signal is sent to ECM open or shorted.) B
through the rear heated oxygen sensor heater.) ® Rear heated oxygen sensor heater s

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT. ST
2) Start engine and run it for at least 6 seconds at idle
speed.
OR ES
(&) 1) Start engine and run it for at least 6 seconds at idle
et speed. .
2) Select “MODE 3” with GST. EY
OR
(vo 1) Start engine and run it for at least 6 seconds atidle
2 speed. Pl

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

3) Perform “Diagnostic Test Mode 11" {Self-diagnostic
results) with ECM.

EC-125 2t
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TROUBLE DIAGNOSIS FOR DTC P0141

IGNITION SWITCH
ON or START

Refer to "EL-FOWER?".
(+]
LY
,| 4 "

s : Detectable line for DTC

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

EC-RRO2/H-01

e © Non-detectable tine for DTC

REAR HEATED
OXYGEN
SENSOR
Ll L2l |L3)
Y w 8
r""L"'\
A _’J
1 H
! l
) I
I I
[ I
| |
| |
| !
I I
) I
i 1
1 1
I (
I._ - 1
t__-__.-l-—.
¥ W
TG Tl &
Y W
ol I
| 1
<1.e .
AR |
I 11si| |I 52 [| B/R
Q2HR 02SR ECM (ECCS ["']
CONTROL 03
MODULE) 8/
(Fion) I
B/R B
-4 =3
F215
[ |
2] M5T) N /T NE12)
slofio] [ ] w 4/ oy N1 171/ BR
r———-_
101[102]+03| [10at105{106 1AE 20}21)22]23 38[a9| [4ota1} [s3jsafss] |sg] )
so7hoshoel Fiohaihnz HEOHEA O [2a[os[zelorT2e] (42 ]a3| [44]2elaclerToetsaleo} Tan] || (Fio
FE] 2 5 3 ) I ey oy i ) P R 1 vl H.S.
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TROUBLE DIAGNOSIS FOR DTC P0141

E HESCONNECT
A€ &

3]4..

21y

SEF375A

. DISCONNECT . . DISCONNEET

|

ECM |o| CONNEC‘I‘OR"

g@

116

[Q]

SEF405R

Rear Heated Oxygen Sensor Heater (DTC:

0902) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

Refer to “COMPONENT INSPECTION" on

next page.
i OK

Disconnect and reconnect harness connee-
fors in the circuit, and retest.

lTroubIe is not fixed.

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

and retest.

INSPECTION END

EC-127

CHECK POWER SUPPLY. NG | Check the following.

1. Disconnect rear heated oxygen sensor 7| @ 10A fuse
harness connector. ® Harness for open or short

2. Turn ignition switch “ON". between rear heated oxy-

3. Check voltage between terminal @ and gen sensor and fuse
ground. If NG, repair harness or
Voltage: Battery voltage connectors.

lOK
B

CHECK GROUND CIRCUIT. NG | Check the following.

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

2, Disconnect ECM hamess connector. @s2,

3. Check harness continuity'between termi- ® Hazrness for open or short
nal (1) and ECM terminal (118). between ECM and rear
Continuity should exist. heated oxygen sensor
It OK, check harness for short. If NG, repair harness or con-

l OK nectors.
CHECK COMPONENT NG | Replace rear heated oxy-
(Rear heated oxygen sensor heater). | gen sensor.

Gl

\\
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (DTC:

e mEEEEE s e

0902) (Cont’d)
% & COMPONENT INSPECTION

Rear heated oxygen sensor heater
(_-—%T;A Check the following.
*< 1. Check resistance between terminals (1) and ().
N Resistance: 2.3 - 4.3() [at 25°C (77°F)]
“ 2. Check continuity.

3

? E Terminal No. Continuity
P @and DB @ Mo
e e oL --'I- ---:-" © and @r @! @
___________________ . If NG, replace the rear heated oxygen sensor.
/' CAUTION:
PR __%2 ; Discard any heated oxygen sensor which has been
i Als dropped from a height of more than 0.5 m {19.7 in) onto a
: / hard surface such as a concrete floor; use a new one.

SEF795Q

EC-128



TROUBLE DIAGNOSIS FOR DTC P0171

F.uel Injection System Function (Lean side)
(DTC: 0115)

ON BOARD DIAGNOSIS LOGIC

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

the theoretical mixture ratic based on the mixture ratio feedback signal from the front heated oxygen iz
sensors. 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 actual mixture ratio is too lean), E[
“the ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detec-

tion logic).

ECM
Density of oxygen in exhaust gas (ECCS
Front heated oxygen sensors > » Injecters
(Mixture ratio feedback signal) control
module}
: : Fe
Diagnostic Troubie L Check Hems
Code No. Malfunction is detected when ... (Possible Cause)
PO171 ® Fuel injection system does not operate properly. ® Intake air leaks B
0115 ® The amount of mixture ratioc compensation is too large. (The | ® Front healed oxygen sensor
mixture ratio is too lean.) ® |njectors
® Exhaust gas leaks [,
® incorrect fuel pressure
® | ack of fuel
® Mass air flow sensar (B
}?o
b=
DIAGNOSTIC TROUBLE CODE CONFIRMATION
WacTVETESTE [ ] PROCEDURE (Overall)
SELF-LEARN 100% . . L o
CONTRGL 1} Start engine and warm it up sufficiently. B
— — — MONTOR= = — 2) Turn ignition switch “OFF” and wait at least 5 sec-
CMPS-RPM (REF) orpm onds. s ) Ha
COOLAN TEMP/S 93°C 3} Turn ignition switch “ON” and select “SELF-LEARN 7=
FR 02 SENSOR 0.00v CONTROL” in “ACTIVE TEST” mode with CON-
A/F ALPHA 100%
CLEAR | 4) Clear the seif-learning control coefficient by touching =
“CLEAR".
AECSS4 5) Select “DATA MONITOR” mode with CONSULT. B

6) Start engine again and run it for at least 10 minutes
at idle speed.
The DTC P0171 should be detected at this stage, if
a malfunction exists.
7) 1t it is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction, too.
CR

EC-129 281



TROUBLE DIAGNOSIS FOR DTC P0171
Fuel Injection System Function (Lean side)
(DTC: 0115) (Cont’d)

‘E'" 1)} Disconnect mass air flow sensor hamess connector.

=

&2/ 2) Start engine and run it for at least 3 seconds at idle
speed.

3} Stop engine and reconnect mass air flow sensor har-

ness connector.

4) Turn ignition switch “ON”.

5) Perform Diagnostic Test Mode Il (Self-diagnostic
| results) with ECM. Make sure DTC 0102 is detected.
Mass air flow sensor 6) Erase the DTC 0102 by changing from Diagnostic

SEF73SR Test Mode 1l to Diagnostic Test Mode 1.
7) Perform Diagnostic Test Mode |l (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.
8) Start engine again and run it for at least 10 minutes
at idle speed.
The DTC 0115 should be detected at this stage, if a
malfunction exists.
9) If it is difficult to start engine at step 8, the fuel injec-
tion system also has a malfunction.

282 EC-130



TROUBLE DIAGNOSIS FOR DTC P0171

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

EC-FUEL-01
BATTERY R
mmmm - Dstectable line for DTC
—  Non-getectable line for DTC
10A =
Bl
¥ IGNITION SWITCH
ON or START L
&
Y Refer to “EL-POWER".
| e
T
@ e v 2 sl
I |
! ie e
I_._l F10 l—'—l..ms
ca
F20) ka
Y LY 7
| =1
- FRONT HEATED
§ s ) mnene ) Bssss ) s OXYGEN =8
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Y v ¥
7 2
27 el [l H &
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@12 4 Y
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3 Il : [ o S w et
L|+|J 1L |_|+|_| B LG
& [ 1 ] @ S
G/OR G/R YiG G Y/PU GYIL P ! _I_l
e el
...... [ @D ... - @ || e
L_._I' ‘L'_l L._J L._I' 'L._] I_._I F11 -B- L“\T
G/OR G/R Y/G G YiPU GYA B LG || s =
[[Foz]! (o]l [fa]) [1o7] [[roql [[i7a]l SISl BiR
INJ | ECM (ECCS .
#1 NJ#3 INJ#5 INJ#2 INJ#4 INJ#6 OZHF  O2zSF CONTROL. @ g
MQDULE) W=
F101 B/R B
4 L _
==y EL
Refer to last page (Foldout page).
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(lﬂ ay ~11718/ BR slel7] /ey  Nalel7]J av
|t |
/ NE2
7./ BR B B B ) B B
fi 1
1o1]102]103| [104]105]108 0] R P 38[39
24]125126127128( 142]43
107] 1081
os|109| [110[111]112 SRRl [ale
113]114]115] {118[117}118 34]a5]36]57
AEC978

EC-131 283



284

TROUBLE DIAGNOSIS FOR DTC P0171

SEFQ99P

Front tube }

SEF083R

DISCOMKNECT CISCONNEC]
A€ A€

[ _Ecm _[ojconNEcTOR||
46 B

%

NS
e

AEC?17

Fuel Injection System Function (Lean side)

(DTC: 0115) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

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

NG

lOK

Repair or reptace.

CHECK FOR INTAKE AIR LEAK.

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

NG

«

Y

Repair or replace.

CHECK FRONT HEATED OXYGEN SEN-

SOR (RIGHT BANK).

1. Turn ignition switch “"OFF”".

2. Discennect front heated oxygen sensor
hamess connector and ECM harness
connector.

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

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

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

NG

LOK

Check the following.
® Harness connectors

® Harness for open or short
between fronl heated oxy-
gen sensor and ECM

1f NG, repair hammess or con-

nectors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-20.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kgfem?, 43 psi)

NG

lOK

Y

Check fuel pump and cir-
cuit. Refer to EC-220.

CHECK MASS AIR FLOW SENSOR.

Check “MASS AIR FLOW” in

NG

“DATA MONITOR” mode with
= OR

CONSULT.
;G@. Check “mass air flow” in MODE 1
N2/ with GST.

3.2 - 6.7 gm/sec: at idling

8.7 - 21.9 g'm/sec: at 2,500 rpm

v OK

®

EC-132

hd

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

Refer to EC-87.




TROUBLE DIAGNOSIS FOR DTC P0171
Fuel Injection System Function (Lean side)
(DTC: 0115) (Cont’d)
macTvETEST B[] 0] '
x * % POWER BALANCE * * * i &

= = = MONITOR = = =
CMPSeRPM (POS)  762rpm CHECK FUNCTION OF INJECTORS. NG { perform TROUBLE DIAG- W13
MAS AIRFLSE 170V 1. Install ali parts remaved. NOSIS FOR NON-DE- A,
IACV-AALH 27% 2. Start engine. TECTABLE ITEMS,

II{]: 3. Perform "POWER BALANCE" in “Injectors”, EC-215.
TEST “ACTIVE TEST” mede with Repair harness or connec- =L
[5][s[ ][ J|starT CONSULT. tors,
' AEC383 4. Make sure that each circuit pro-
duces a momentary engine Lo
speed drop. ==
OR
.'iEIP. 3. Listen to each injector operating
EN sound.
Clicking noise should be
heard.

h 4

JoK GE

Confirm that the engine is cooled down
and there are no fire hazards near the &)
vehicle.

Suitable tool

MEC703B i

IE 1. Turn ignition switch “OFF~,
2. Remove injector gallery.
Refer to EC-21. -
Keep fuel hese and all injectors con- w
nected to injector gallery.
The injecter harness connectors should
remain connected. B

D l &7
1. Disconnect camshaft position sensor NG Replace injectors from
harness connector. which fuel does not spray

2. Crank engine for about 3 seconds. Make out. e
sura that fuel sprays out from injectors. =

lOK

Check ECM pin terminals for damage and

check the connection of ECM harness con-
nector. Reconnact ECM harness connector
and retest. HE

’

INSPECTION END =

SEF595Q)
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TROUBLE DIAGNOSIS FOR DTC P0172

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to
the theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen
sensors. The ECM calculates the necessary compensation to correct the offset between the actual and

the theoretical ratios.

Fuel Injection System Function (Rich side)
(DTC: 0114)

In case the amount of the compensation value is extremely large (the actual mixture ratio is too rich), the
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection

logic).
ECM
Density of oxygen in exhaust gas (ECCS
Front heated cxygen sensors » ™ Injectors
{Mixture ratic feedback signal) control
module)
Diagnostic Trouble o Check Items
Malfunct t hen ...
Code No. alfunction is detecled when (Possible Cause)
PO172 ® Fuel injection system does not operate properly. @ Front heated oxygen sensor
0114 ® The amount of mixture ratio compensation is too large. (The | ® Injectors

mixture ratic is too rich.)

® Exhaust gas leaks
® |ncorrect fuel pressure
® Mass air flow sensor

W ACTIVETESTH  []

SELF-LEARN 100%
CONTROL

=== MONITOR===
CMPS-RPM {REF) Orpm
COOLAN TEMP/S 93*C

FR 02 SENSOR Q.00V

A/F ALPHA 100%

[ CLEAR |

AECH54

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)

® 2

3)

Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 5 sec-
onds.
Turn ignition switch “ON” and select “SELF-LEARN
CONTROL” in “ACTIVE TEST” mode with CON-
SULT.
Clear the self-learning control coefficient by touching
“CLEAR".
Select “DATA MONITOR” mode with CONSULT.
Start engine again and run it for at least 10 minutes
at idle speed.
The DTC P0172 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, too.

OR

EC-134



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)

(DTC: 0114) (Cont’d)

1) Disconnect mass air flow sensor harness connector.

2) Start engine and run it for at least 3 seconds at idle @]
speed.

3) Stop engine and reconnect mass air flow sensor har-
ness connector. BlE,

4) Turn ignition switch “ON”.

5} Perform Diagnostic Test Mode Il (Self-diagnostic

_ results) with ECM. Make sure DTC 0102 is detected. [}

;"aarf‘isa;czf\“:eifgfc" 6) Erase the DTC 0102 by changing from Diagnostic

SEF739R Test Mode |l to Diagnostic Test Mode |.

7) Perform Diagnostic Test Mode |l (Self-diagnostic LC
results) with ECM. Make sure DTC 0505 is detected.

8) Start engine again and run it for at least 10 minutes
at idle speed.
The DTC 0114 should be detected at this stage, if a
malfunction exists.

9} Ifitis difficult to start engine at step 8, the fuel injec- FE
tion system also has a malfunction.

o
S

log!
=izl

R
=

=)
(@)

e

2

o
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TROUBLE DIAGNOSIS FOR DTC P0172
Fuel Injection System Function (Rich side)
(DTC: 0114) (Cont’d)

BATTERY
s - Detectable line for DTC
10A —  Nor-detectable ine for DTG

¥ IGNITION SWITGH

E5R ON or START

LI"
4 Refer to “EL-POWER".

To

i m— W 0 MAIN
Y

Y
I - FRONT HEATED
@ ® @ @ OXYGEN
] N ™1 SENSOH
Y y Y
=1 =] 2]
INJECTOR INJECTOR
% NO. 1 g NO. 5
F207
z el 1 ] 1 */
R YiG v
[=2] [2]
% INJECTOR % INJECTOR
NO. 3 NO.2 : (E57)
1 Zed | [Pled TI-TE-- TIEA
LlTI_‘ I_!T]_l B _
G/R G GYIL - =
] - - 1. @0—
G/OR G/R YiG G YRy GYL . . :__J——l
...... /- | v - /I [ &2 .
o ol R GO R S v G - AN
GIOR GR Y/G G YiPU GY/L B LG T
IFroz] (]l ] [107] [Fiog]l [l eI B/R
INJ# INJ#3 INJES INJ#2 INJ#4 INJ#6 O2HF  028F ECM (ECCS I
CONTRCL @
MODULE) W™
B/R B
. X4
@9
Refer to last page (Foldout page).
r<= (M6),
NG AN
118/ BR Bl6]7 ay ~&lsl7]l ./ o

(5% 12N Gs)
GY \ CY '\
=

AN® @ @ @, e, @ . @
BR B B B B B B

7

39
43
50

101]102]103] [104]105,
107]108]108f |110]111
113]114]115( (118]117

AECS78
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TROUBLE DIAGNOSIS FOR DTC P0172

SEF089P

Fuel Injection System Function (Rich side)

(DTC: 0114) (Cont’d)
DIAGNOSTIC PROCEDURE

Front tube &

SEF083R
B FisconuET e
€ A€
[_Ecwm _[|CONNECTOR]| @?J_?:)

46

(&5

AEC717

I
INSPECTION START =

l b4,

CHECK FOR EXHAUST AIR LEAK. NG | Repair or replace.

Start engine and run it at idle. Listen for an "

exhaust air leak before the three way cata- E

lyst.

OK

Bl LG

CHECK FRONT HEATED OXYGEN SEN- NG‘ Check the following.

SOR. | ® Hamess connectors

1. Tum ignition switch “OFF”". .

2. Disconnect front heated oxygen sensor ® Harness for open or short
harness connector and ECM harness between front heated oxy-
connector. gen sensor and ECM =

3. Check harness continuity between ECM If NG, repair harness or con- =
terminal and sensor terminal . nectors.

Continuity should exist.

4. Check harness continuity between ECM A7
terminal for sensor terminal @) and
ground.

Continuity should not exist. _
If OK, check harness for short. (5
i OK
CHECK FUEL PRESSURE. NG [ Gheck fuel pump and cir- )
1. Release fuel pressure to zero. | cuit. (See page EC-220.}
(Refer to page EC-20.)

2. Install fuel pressure gauge and check BE
fuel pressure. =
At idle:

Approx. 235 kPa
(2.4 kg/cm?, 34 psi) &T
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa =
(3.0 kg/cm?, 43 psi) =S
l OK
CHECK MASS AIR FLOW SENSOR. NG [ Gheck connectors for El

Check “MASS AIR FLOW” in
“DATA MONITOR™ mode with

CONSULT.
_ OR
[g-r Check “mass air flow” in MODE 1
2 with GST.

3.2 - 6.7 g'm/sec: at idling

8.7 - 21.9 gm/sec: at 2,500 rpm

+OK

®

EC-137

h 4

rusted terminals or loose

connactions in the mass air
flow sensor circuit or engine 43
grounds. d
Refer to EC-87.
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)
(DTC: 0114) (Cont’d)

(C] comecr oy
"HE -

| ECM O] CONNECTOR I l

102,104,107,109,111,114
A S CHECK INJECTORS. NG | parform TROUBLE DIAG-
1. Turn ignition switch “ON". 7| NOSIS FOR NON-DE-
2. Check voltage between ECM terminals TECTABLE ITEMS,
(oD, God), (oD, (o9, Q11). “Injectors”, EC-215.
o o and ground with CONSULT or tester. Repair hamess or connec-
Battery voltage shouid exist. tors.

SEF404R] | 3. Turn ignition switch “OFF”.

lOK

Remove injector assembly.

Refer to EC-21.

Keep fuel hose and all injectors connecied
to injector galfery.

Confirm that the enging is cooled down
and there are no fire hazards near the
vehicle,

1. Disconnect all injector harness connec-  [°"1PS | Replace the injectors from
tors, | which fuel is dripping.

2. Disconnect camshaft position sensar
harness connecior.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

lDoes not drip.

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

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0603)

ON BOARD DIAGNOSIS LOGIC

If a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft posi-

tion sensor (OBD), the misfire is diagnosed. [4
The misfire detection logic consists of the following two conditions.

Crankshaft position sensor (OBD) Engine speed ECM

=R
IS

Y

1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction L&
indicator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM menitors the
misfire every 200 revolutions.
If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will
change from blinking to lighting up.
(After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will
cause three way catalyst damage, the MIL will start blinking.) FE
2. Two Trip Detection Logic (Exhaust quality deterioration)
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs,
the malfunction indicator lamp will fight up based on the second consecutive trip detection logic. In 4T
this condition, ECM monitors the misfire for each 1,000 revolutions of the engine.

Diagnostic Trouble . Check ltems IS4,
If hen ... e
Code No. Malfunction is detected when (Possible Cause)
PQO300 (0701) ® Multiple cylinders misfire. ® Improper spark plug -
® |nsufficient compression R
P0301 (0608) ® NO- 1 Cy!inder miSﬁreS. » [nCorrect fuel prESsure
P0302 (0607) ® No. 2 cyiinder misfires. ® EGRvalve DE,
® |njector circuit is open or shorted BE
P0O303 (0606) ® No. 3 cylinder misfires. ® njectors
. . o ® |ntake air leak
P0304 {0605) No. 4 cylinder misfires. ® |gnition secondary circuit is open or 8T
P0305 (0604) ® No. 5 cylinder misfires. shorted
® Lack of fuel
PO306 (0603) ® No. 8 cylinder misfires. ® Magnetized flywheel (drive plate) ES

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE (Overall)

1) Turn ignition switch “ON”, and select “DATA MONITCR” mode with CONSULT. e
=/ 2) Start engine and warm it up sufficiently.
3) Turn ignition switch “OFF” and wait at least 5 seconds. M,
4) Start engine again and drive at 1,500 - 4,000 rpm for at least 8 minutes. o
OR
7= 1) Start engine and warm it up sufficiently. BL
=" 2) Turn ignition switch “OFF” and wait at ieast 5 seconds.
3) Start engine again and drive at 1,500 - 4,000 rpm for at least 8 minutes.
4) Select "MODE 3” with GST. B

OR

I@@ 1) Start engine and warm it up sufficiently.

=" 2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine again and drive at 1,500 - 4,000 rpm for at least 8 minutes.
4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0603) (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START
CHECK FOR INTAKE AIR LEAK. NG [ piscover air leak location
Start engine and run it at idle speed. Listen and repair.
for the sound of the intake air leak.
l OK
SECS47A| | GHECK FOR EXHAUST SYSTEM CLOG- | NG | Repair or replace it.
GING. »
'E — Stop engine and visually check exhaust
B ACTIVE TEST B I:I Lubet, three way catalyst and muffler for
ents.
* % % POWER BALANCE * * %
OK
= = = MONITOR = = =
v SA.IE?FT FOS) TEpm CHECK EGR FUNCTION. NG ['Repair EGR system.
ACVAACHY a7 Periorm OVERALL FUNCTION CHECK "
Z mz {Procedure for malfunction B) for EGR
Function.
TEST Reter 4 £-155.
L5 fle JL_J[_]I5TART
OK
AEC383 B l
E Harness PERFORM POWER BALANCE TEST. No [ Goto B on next page.
connecter | 1. Perform “POWER BALANCE” in "
Injector “ACTIVE TEST” mode.
2. Is there any cylinder which does
not produce a momentary
engine speed drop?
OR
When disconnecting each injector
harness connector one at a time, is
there any cylinder which does not
produce a momentary engine
speed drop?
l Yes
r o A f CHECK INJECTOR. No | check injector(s} and cir-
(ti@ l[;‘-w ?‘ /. 6/ Does each injector make an operating | cuit(s). Refer to EC-215.
o = sound at idle?
Click
c,. Yes
Lo " E l
CHECK IGNITION SPARK. NG [ CHECK COMPONENT
\_ sui 1. Disconnect ignition wire from spark | (Ignition wires).
p Suitable teof plug. Refer to "COMPONENT
71 ChieX 2. Connect a known good spark plug to INSPECTION”, EC-142,
C‘,,."’r the ignition wire.
SEF730L 3. Place end of spark plug against a suit- OK lNG
able ground and crank engine.
E 4. Check for spark. Replace.
Igniticn wire OK
Check ignition coil, power
transistor and their circuits.
Refer to EC-184.
{Go to @ on next page.)
\
- Spark piug
LAY

SEF282G

EC-140




TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

SEF1561

Fuel feed

No. 6 - 1 Cylinder Misfire, Muitiple Cylinder
Misfire (DTC: 0701 - 0603) (Cont’d)
®

AEC017

l
CHECK SPARK PLUGS. NG | Repair or replace spark
Remove the spark plugs and check for | plugis).
fouling, etc.
l OK
[ CHECK FUEL PRESSURE. NG [ Check fuel pump and cir-
1. Release fuel pressure to zero. Refer to | cuit.
EC-20.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/em?, 34 psi)
l OK
CHECK COMPRESSION PRESSURE. NG; Check pistens, piston rings,

Refer to EM section.
& Check compression pressure.
Standard:
kPa (kg/cm?, psi)/300 rpm
1,196 (12.2, 173)
Minimum:
kPa (kg/cm?®, psi)/300 rpm
883 (9.0, 128)
Difference between each cylinder:
kPa (kg/cm?, psi)300 rpm
98 (1.0, 14)

iOK

" | valves, valve seats and cyl-

inder head gaskets.

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

OR

h 4

Check "MASS AIR FLOW” in

=" MODE 1 with GST.

3.2 - 6.7 gm/sec: at idling

8.7 - 21.9 gm/sec: at 2,500 rpm

J,OK

(Go to on next page.)

EC-141

CHECK IGNITION TIMING. NG | Adjust ignition timing.
Perform “Basic Inspection”, EC-57. 4

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

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

Reier to EC-87.

H NG, repair or replace it.

ns
8
A

P&

Xy
|] L
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0603) (Cont’d)

'

CHECK SYMPTOM MATRIX CHART.
Check items on the rough idle symptom in
“Symptom Matrix Chart”, EC-71.

NG

Repair or replace.

lOK

Some tests may cause a Diagnostic
Trouble Code to be set.

Erase the PTC from the ECM memory
after performing the tests. Refer to EC-29.

!

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

and retest.

INSPECTION END

SEF174P

Y

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

COMPONENT INSPECTION
Ignition wires

1. Inspect wires for cracks, damage, burned terminals and for

improper fit.

2. Measure the resistance of wires to their distributor cap ter-
minal. Move each wire while testing to check for intermittent

breaks.
Resistance:

13.6 - 18.4 k(¥m (4.15 - 5.61 kQ/ft)

[at 25°C (77°F)]

If the resistance exceeds the above specification, inspect
ignition wire to distributor cap connection. Clean connection

or replace the ignition wire with a new one.

EC-142



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (DTC: 0304)

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

Piezoelectric element
[

to the ECM.

—

* Freeze frame data will not be stored in the ECM for the knock sensor. The MIL will not light for
knock sensor malfunction.

Diagnostic

Trouble Code Malfunction is detected when ... Ch(?Ck Items
{Possible Cause)
No.
P0325 ® An excessively low or high vaoltage from the knock ® Harness or connectors
0304 sensor is sent io ECM. {The knock sensor circuit is open or shorted.)

® Knock sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON” and select “DATA MONI-

TOR” mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle

speed.
OR
1) Start engine and run it for at least 5 seconds at idle
speed.
2} Select “MODE 3” with GST.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.

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

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

EC-143

The knock sensor is attached to the cylinder block. It senses

A
i

o

iz

BE
AT

4

EL
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TROUBLE DIAGNOSIS FOR DTC P0325
Knock Sensor (KS) (DTC: 0304) (Cont’d)

FE%%S mmm : Deteclable line for DTC
CONTROL — : Non-detectabls line for DTC
MODULE) en-ce
KNK
(L54])
w
o W
1 1
t i
l |
| 1
I |
I )
| {
] 1
I |
| |
| i
I ]
1 N = H
l:-.. -._
w B/R
r"‘| |—'—| F12
——-- 7
Ifajl F202 F203
w B/R
- N Lo
| ]
i I
I I
] I
' |
1 i
I |
I I
1 1
I I
I |
I i
] I
=g~
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w
[l o
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F208
J_ B/R 8
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TROUBLE DIAGNOSIS FOR DTC P0325

Engine ground

SEF084R

Knock Sensor (KS) (DTC: 0304) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

Loosen and rstighten engine ground
SCrews.

5 l

2

Power

Knock sensor
sub-harness
connector

SEF388R

m—ﬂ—m 3

[Q]

SEF382R

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. | ® Hamess connectors
2. Disconnect ECM harmess connector and 'GDJ
knock sensor sub-harness connector. ® Harness for open or short
3. Check harness continuity between sub- between ECM and knock
harness connector terminal and SENSor
ECM terminal . If NG, repair harness or con-
Continuity should exist. nectors.
If OK, check harness for short.
l OK
Check harness for open or shorl between NG~ Repair harness or connec-
knock sensor and knock sensor sub-har- | tors.
ness connector.
L OK
NG

CHECK COMPONENT
{Knock sensor).
Refer o “COMPONENT INSPECTION"

below.
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

LTroubIe is not fixed.

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

and retest.

INSPECTION END

o

SEF387R

COMPONENT INSPECTION
Knock sensor

e Use an ohmmeter which can measure more than 10 M(}.

Y

Replace knock sensor.

1. Disconnect knock sensor harness connector.
2. Check resistance between terminal 1) and ground.
Resistance: 500 - 620 k( [at 25°C (77°F)]

CAUTION:

Do not use any knock sensors that have been dropped or

physically damaged. Use only new ones.

EC-145
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TROUBLE DIAGNOSIS FOR DTC P0335

Core 7
/

Permanent magnet

SEF256N

mr;n\kshaft - X
ﬁposition sensor (QBD}

SEF063R

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802)

The crankshaft position sensor (OBD) is located on the tran-
saxle housing facing the gear teeth (cogs) of the drive plate. It
detects the fluctuation of the engine revoiution.

The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and iow parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sen-
sor changes.

The ECM receives the voltage signal and detects the fluctuation
of the engine revolution.

This sensor is not directly used to control the engine system. it
is used only for the on board diagnosis of misfire.

Diagnostic Check tems
Trouble Code Malfunction is detected when ... ;
(Possible Cause)
No.
PO335 ® The proper pulse signal from the crankshatit position ® Harness or connectors
0802 sensor (OBD) is not sent to ECM while the engine is (The crankshaft position sensor (OBD) circuit is
running at the specified engine speed. open.)

® Crankshaft position sensor (OBD}

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON"” and select “DATA MONI-

TOR” mode with CONSULT.
2) Start engine and run it for at least 15 seconds at idle

speed.
OR
@ 1) Start engine and run it for at least 15 seconds at idle
= speed.
2) Select “MODE 3” with GST.
OR
voy 1) Start engine and run it for at least 15 seconds at idle
speed.

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

3} Perform “Diagnostic Test Mode II” (Self-diagnostic
results} with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802) (Cont’d)

EC-CKPS-01
74
CRANKSHAFT HE,
POSITION
SENSOR (OBD)
F502 wawe : Detectable line for DTC =
2 =l
I.I:.LI_J LL-.:JJ —; Non-detactable line for DTC &l
LG BY
Gt ey ~ L
1 1 Lz
1 I
1 1
1 1
l e —— 1
= ":::____::: _,.m-—n H
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........... " T
[N R 1L FE
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i i AT
1 1
i i
1 1
(N I 1
LEe e = . F.'r‘
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E ----------- --------- 3 m |=rr
L2 Jr (A £l G 7
LG BiY
r<foozoooii @ —d -
i ® ! - B
| | 1
=g sIIIZIITzE-@-emTFeR &7
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LG BIY BIY
[s3] [0] ECM (ECCS [%] AT FS
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MODULE) B B UNIT
Fu s BT
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EL
=1 [~
FITINGE2 [zl o [EiEe o 13
N 17/ B8R ] W | 18] “w GY _
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AEC930
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TROUBLE DIAGNOSIS FOR DTC P0335

SEFO63R

MEETRNFGT

DOSCONMEST
&€ A€

]

[ Ecm

lo[connecToR]|

0]

AECT40

AEC741

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: 0802) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Tumn ighition switch “OFF". "| ® Harness connectors
2. Disconnect crankshaft position sensor ,
(OBD) and ECM hamess connectors. ® Harness connectors
3. Check continuily belween ECM terminal :
@ and terminal @ ® Harness for open or short
Continuity should exist, between ECM and crank-
It OK, check harness for short. shaft position sensor
OK (O8D) ‘
If NG, repair harness ar con-
nectors.
E ¥
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". "] ® Hamess connectors
2. Check harness continuity between ter- ,
minal @ and engine ground. ® Harness conneciors
Continuity should exist. ,
If OK, check harness for short. ® Harness connectors
o ,
® Harness for open or short
between ECM and crank-
shafi posiiion sensor
(OBD} harness connector
® Harness for open or short
between AT control unit
and crankshaft position
sensor (OBD)
it NG, repair harness or con-
nectors.
!
CHECK COMPONENT NG, | Replace crankshaft posi-
[Crankshaft position sensor (OBD)]. tion sensor (OBD).

Refer to "COMPONENT INSPECTION"

on next page.
lOK

Disconnect and reconnect hamess connec-
tors in the circuit. Then retest.

LTrouble is not fixed.

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

and retest.

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: 0802) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)
1. Disconnect crankshaft position sensor (OBD) harness con-

nector. iy
@ 2. Loosen the fixing bolt of the sensor.
3. Remove the sensor.
4. Visually check the sensor for chipping. B
SEF960N
5. Check resistance as shown in the figure. LC
o Resistance: Approximately 432 - 528
£ [at 25°C (77°F)]
FE
A
AT
Q
\_J
SEF151P
=)
=] FZ\\
87
BT
El.
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TROUBLE DIAGNOSIS FOR DTC P0340

Sealed cover

Rotor head

Light emitting
diode

Photo diode

Wave _/
forming circuit

\_Rotor plate
SEF613B

120° signal siit for No.

1 cylinder

17 signai slit

120° signal slit

Camshaft Position Sensor (CMPS)(DTC: 0101)
The camshaft position sensor is a basic component of the
ECCS. It monitors engine speed and piston position. These
input signals to the ECM are used to control fuel injection, igni-
tion timing and other functions.

The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for a 1° (POS} sig-
nal and 6 slits for a 120° (REF) signal. The wave-forming circuit
consists of Light Emitting Diodes (LED) and photo diodes.

The rotor plate is positioned between the LED and the photo
dicde. 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 converied into on-off signals by the
wave-forming circuit and sent to the ECM.

Rotor plate SEFB14B
Diagnostic L Check ltems
Trout;:l% Code Malfunction is detected when .... (Possible Cause)
P0340 ® Either 1° or 120° signal is not sent to ECM for the ® Harness or connectors
0101 first few seconds during engine cranking. {The camshaft position sensor circuit is open or

® Either 1° or 120° signal is not sent 1o ECM often
enocugh while the engine speed is higher than the
specified engine speed.

® The relation between 1° and 120° signal is not in the
normal range during the specified engine speed.

shorted.)
® Camshaft position sensor
® Sfarter motor (Refer to EL section.)
® Starling system circuit {Refer to EL section.)
® Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Before performing the following procedure, confirm that
battery voltage is more than 10.5V.
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Crank engine for at least 2 seconds.
OR
Crank engine for at least 2 seconds.
Select "MODE 3” with GST.
OR
1) Crank engine for at least 2 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “CN”.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

(9]
7]
—
et
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS)(DTC: 0101)

(Cont’d)
EC-CMPS-01
BATTERY . -
1 Refer 1o "EL-POWER".
g 10A
»
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS)(DTC: 0101)
(Cont’d)

DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

Camshaft position
sensor harness
connector

v

CHECK POWER SUPPLY. NG | Check the following.
Distributar 1. Turn ignition switch “OFF”, "] ® Harness for open or short
cover 2. Discannect camshaft position sensor between camshaft posi-
SEF742R harness connector. tion sensor and ECCS
3. Turn ignition switch "ON". relay
4. Check voltage between terminal (1) It NG, repair harness or
and ground with CONSULT or tester. connectors.

E'ﬁ ,1& Cﬁ@) Voltage: Battery voltage
OK

Loosen and retighten engine ground

SCrews.
® o B) !
" serossr|| CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
t. Turn ignition switch “OFF”, " tors.

2. Disconnect ECM harness cennector,

3. Check hamess continuity between sen-
sor terminal @ and ECM terminais
! , sensor terminal @ and ECM
terminals , .

Continuity should exist.

Engine ground

) ‘Q
s

> If OK, check harness for short.
\ OK
Intake manifold collector y
\ CHECK COMPONENT NG | Replace camshaft position
sEFos4R| | {Camshalt position sensor). "| sensor.

Refer to “COMPONENT INSPECTION™

DISCONNECT DISCORNECT on next page.
1S. Eé} CK

II ECM |o| ONNECTOH” A — : v
3 Disconnect and reconnect harness con-

40,44 41,45 . _—
—_ — nectors in the circuit. Then retest.

' @ “Trouble is not fixed.

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

) connector. Reconnect ECM harness con-
SEF080R| | nector and retest.

¥
INSPECTICN END
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TROUBLE DIAGNOSIS FOR DTC P0340
Camshaft Position Sensor (CMPS)(DTC: 0101)

E DISCONNECT @ (Cont,d)
1S i@ n@ DIAGNOSTIC PROCEDURE (NON-DETECTABLE
P CIRCUIT) al
3|4
INSPECTION START
4
@ v
L | CHECK GRCUND CIRCUIT. NG> Check the following. =[]
L Check harness continuity between termi- #® Harness connectors
" serosen| | nal @ 8:nd engine grqund. ,
Continuity should exist. ® Harness for open or short A
If OK, check hamess for short. between camshaft position LG
sensor and ground
OK [f NG, repair harness or con-
nectors.
!
CHECK COMPONENT NG | Replace camshaft position _
{Camshatt position sensor). "l sensor. FE
Refer to “COMPONENT INSPECTION”
helow.
OK e
h A
Disconnect and reconnect harness con- .
neclors in the circuit. Then retest, Fith
Trouble is not fixed.
Check ECM pin terminals for damage and FA
check the connection of ECM harness
connector. Reconnect ECM harness con- o
nector and retest, L
v
@
INSPECTION END ST

COMPONENT INSPECTION

. @ | Camshaft position sensor -

1. Start engine.

)_'> 2. Check voltage between camshaft position sensor terminals
L @, ® and ground with AC range. e
Condition Terminal Voltage

ﬂ Approximately 1.0V EL
- @ and ground (AC)

SEF061R Engine running at idle

@
P

Approximately 2.4V B
(AC) =iy

@ and ground

*: Average voltage for pulse signal {Actual pulse signa! can be confirmed
by oscilloscaope.)

If NG, replace distributor assembly with camshaft position
Sensor.
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS)(DTC: 0101)

— (Cont’d)
%\’\\ Signal plere 3. Remove distributor cap. Visually check signal plate for dam-
—_—0) age or dust.
il ‘ \ \ ‘L—@ After this inspection, DTC P0340 (0101) might be displayed
LAY L _ - with camshaft position sensor functioning properly. Erase

the stored memory.

SEF1858

EC-154



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302)
SYSTEM DESCRIPTION

Camshaft position sensor Engine speed ~
. EGR valve
Mass air flow sensor Amaount of intake air ECM & EVAP
* (ECCS N canister
i control _
Engine coolant temperature sensor Engine coolant temperature | moduie) f’r‘:)'l'gsz l‘:_’n
noid valve
Ignition switch Start signal R

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

This system cuts and controls vacuum applied to
the EGR valve and EVAP canister to suit engine
operating conditions. This cut-and-controi opera-
tion is accomplished through the ECM and the
EGR valve & EVAP canister purge control sole-
noid valve. When the ECM detects any of the fol-
lowing conditions, current flows through the sole-
noid valve. This causes the port vacuum to be
discharged into the atmosphere. The EGR valve
and EVAP canister remain closed.

EGR valve & EVAP canister purge control solenoid valve
Igniticn switch
{power supply)

ECM
,J EGR temperature sensor

—

EGR and vacuum

EVAP canister
purge control vaive —{L_3

Throttle
body

SEF220R

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

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

SEF783K

To EGR valve EGR valve and EVAP canister purge control solenoid
and EVAP canister valve

:ﬁ 'f?;fv“e f The EGR valve and EVAP canister purge control solenoid valve

f ' responds to signals from the ECM. When the ECM sends an ON

3 - {ground) signal, the coail in the solenoid valve is energized. A

‘s’fcn‘;‘:m plunger will then move to cut the vacuum signal (from the

¢ throttle body to the EGR valve and EVAP canister).

When the ECM sends an OFF signal, the vacuum signal passes

through the solenoid valve. The signal then reaches the EGR
valve and EVAP canister.

SEF240PE

EC-155
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR temperature
sensor

EGR
temperature

ECM

SEF073P

EGR Function (DTC: 0302) (Cont’d)
ON BOARD DIAGNOSIS LOGIC

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

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

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. {Possible Cause)
P0O4G0 A) The exhaust gas recirculation (EGR) flow is exces- | ® EGR valve stuck closed
0302 sively low during the specified driving condition. ® EGRC-BPT valve leaking

® Passage blocked

® EGR valve & EVAP canister purge control solenoid
valve

® Tube leaking far EGR valve

® EGR temperature sensor

B) The exhaust gas recirculation (EGR} flow is exces- |® EGR valve & EVAP canister purge control solenoid
sively high during the specified driving condition. valve

® EGR valve leaking or stuck cpen
® EGR temperature sensor

OVERALL FUNCTION CHECK

Use this procedure to check the overall EGR function. During this check, a DTC might not be confirmed.

Before starting with the following procedure, check the engine coolant temperature of the freeze frame
data with CONSULT or Generic Scan Tool.
If the engine coolant temperature is higher than or egual to 75°C (167°F), perform only “Procedure for

malfunction A”.

i the engine coolant temperature is lower than 75°C (167°F), perform both “Procedure for malfunction

A" and “Procedure for malfunction B”.

EC-156



TROUBLE DIAGNOSIS FOR DTC P0400

EGH temperature
\ sensor harness
connector

SEF082R

\
o

<

®

|

AECY83

Tolconnee
[_Ecu |50| NNECTOR]| D)

|

SEF170P

EGR vaive and EVAP}
canister purge -
control solencid valve

EGR Function (DTC: 0302) (Cont’d)

Procedure for malfunction A

1) Start engine and warm it up sufficiently.

2) Check the EGR valve lifting when revving from 2,000 rpm
up to 4,000 rpm under no lead.
EGR valve should lift up and down without sticking.

It EGR valve does not lift up and down, try again with either of

the following methods:

]

TSN e

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

Disconnect EGR valve & EVAP canister purge con-
trol solenoid valve harness connector.

(The DTC for EGR valve & EVAP canister purge con-
trol solenoid valve will be displayed, however, ignore
it.)

3) Check voltage between EGR temperature sensor harness
connector terminal (1) and ground at idle speed.
Less than 4.5V should exist.

4} Turn ignition switch “OFF”.
Check harness continuity between EGR temperature sen-
sor harness connector terminal @) and ECM terminal 6.
Continuity should exist.

5) Perform “COMPONENTS INSPECTION”, “EGR tempera-
ture sensor”’. Refer to EC-162.

Overall function check
i
\'\\\\\\“ ‘ L [’ HU///J/

N 2
S
-~ & -
=TS JA
Z & |

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

SEF842Q

EC-157
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont’d)

eerecsov  ON
== = MONITOR==—=
CMPS-APN (REF) B0Orpm

3)

Procedure for malfunction B

BACTWETESTE  [] - i
2

Start engine.
Select “EGRC SOLENOCID VALVE” in “ACTIVE

TEST” mode with CONSULT and turn the solenoid
valve “ON”.

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

EGR valve should be closed and should not lift up.

CR

(ON [ ENEGa|Nolasl] =

AEC508

CONNELT

(T rﬁcmmmﬁ}l E {)

1)

2)
3)

Confirm the engine coolant temperature is lower than
75°C (167°F) in "Mode 1” with generic scan tool.
Perform the following steps before its temperature
becomes higher than 75°C (167°F).

Start engine.

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

EGR valve should be closed and should not lift up.

OR

@Lj .

SEF95TN

1)

2)
3)

Confirm the voltage between ECM terminal &) and
ground is higher than 1.44V.
Perform the following steps before the voltage
becomes lower than 1.44V.

Start engine.
Check for the EGR valve lifting when revving from

2,000 rpm up to 4,000 rom under no load.

EGR valve should be closed and should not lift up.

i

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

SEF642Q

EC-158




TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont'd)

IGNITION SWITCH
ON or START
Refer to "EL-POWER". mm : Detectabla line for DTC E\‘Dl
10A e Non-detectable line for DTC
N
B
LG

) o
J
o] |2

ﬁ
ny
2

g

= B e
=

I T EGR
[ 1 T e AR TEMPERATURE 5
l LAkA SENSOR A7
WiR |_|+J_| Ll-lil_l
r|—1'=|] WiPU W/B Fa,
EGR VALVE & Iil F202 * F203
EVAP CANISTER |_'_.| Fii Fio
PURGE GONTROL.
SOLENQID VALVE Wiy BiY B
L]%|_| Foi6 | - 8,
Gy ®
| .
% * A
LD &
Fao
GY iy
e
P
ay W/PU BIY BiY
fiaa]l ezl 5o ]l [E3l ET
- ECM (ECCS AT
EGR EGRTS GND-A - | CONTROL SENS | CONTROL
MOBULE) UNIT
HIE,
EL
o 15 - a8 N Vs & ~ o)
Ms7 A ED) 4 F12 F105
[ W\ £/ Gy N e N8 _/ BR | 16] Ty .
}_l ]lEJJ\<
A BRIEEEEEEE P P20 ) ) S R EE A ’@@ —
1
561781 [Te[7[1s]ie[20]2[22 35| 37] sefan]o]4 1] 4z]4a]e4]e5]26]47 18 H.S.

I ]

[zop21] 22f23) 38]a9
O 24]25]26]27]28] [42]2z] [44]25]48]57i58]55]60)

v]50
[56767] 58]

1011102{103] 1104[105(106
1074108[108| {1101111|112
113{1141115) 1118]117{418

=

AEC982
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TROUBLE DIAGNOSIS FOR DTC P0400

Vacuum hose connected

to EGR valve
AECD39

DR Improper cannection

SEF108L

MEsRC SOl CIRCLITH
DOES THE SOLENOID

VALVE MAKE

] AN OPLRATING SOUND

i EVERY 3 SECONDS?

| next T NO [ YES |

MEF957D

L]

O]

B ACTIVE TEST R

ON

EGRC SOL/WV

_—

= = MONITOR = =
CMPS«RPM{REF) Orpm

MEF288F

EGR Function (DTC: 0302) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v
CHECK VACUUM SOURCE TO EGR OKr CHECK COMPONENTS
VALVE. (EGR valve).
1. Start engine and warm it up sufficiently. Refer to “COMPONENTS
2. Rev engine speed at about 2,000 - INSPECTION", EC-162.
4.000 rpm.
3. Disconnect vacuum hose to EGR valve. NG
4. Make sure that vacuum exists. hd
Vacuum should exist. Replace EGR valve.
NG
B v
CHECK VACUUM HOSE. NG | Repair or replace vacuum
Check vacuum hose for clogging, cracks hose.
or improper connection.
OK
v
NG

CHECK COMPONENT
(EGR valve & EVAP canister purge control
solenoid valfve).

1. Turn ignition switch “ON”.

2. Perform “EGRC SOL/Y CIR-
CUIT" in “FUNCTION TEST”
mode with CONSULT.

OR
1. Turn ignition switch “ON".
=/ 2 Turn EGR valve & EVAP canis-
ter purge contrcl solenoid valve
"ON” and “OFF” in “ACTIVE
TEST"” mode with CONSULT
and check operating sound.
OR
‘i»%’. 1. Warm up engine sufficiently.
A=/ 2. Turn ignition switch “OFF” and
walit at least 3 seconds.

3. Turn ignition switch “ON".

4. Check operating sound of the
solenoid valve when disconnect-
ing and reconnecting EGR valve

& EVAP canister purge controt
solenoid valve harness connec-
tor.

$ OK

®

EC-160

b4

Repair or replace EGR
valve & EVAP canister
purge control solenocid
valve circuit.




TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont’d)

®
! .

CHECK COMPONENT NG | Replace EGR valve & &l
(EGR valve & EVAP canister purge control "I EVAP canister purge con-
solenoid valve). trol solenoid valve. o
Refer 1o “COMPONENT INSPECTION” 1A
on next page.

I EH
CHECK COMPONENT NG | Repiace EVAP canister.
(EVAP canister). " e

Refer to “COMPONENT INSFECTION"
on next page.

OK

v
CHECK VACUUM HOSE. NG_ Replace vacuum hose.
Check vacuum hose into canister for EE
clogging, cracks or improper connection.

Y

OK
v AT
CHECK COMPONENT NG | Replace EGRC-BPT valve.
(EGRC-BPT valve).
Refer to “COMPONENT INSPECTION” Ba
on next page.

OK
Y T

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

J Trouble is not fixed.
A

Check ECM pin terminals for damage and ST
check the connection of ECM hamess =
connector. Reconnect ECM haress con-

nactor and retest. .
58
A J
Chack resistance of EGR temperature BT
Sensor.
See next page.
¥
INSPECTION END
L
(D
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR valve

£ 227

(i
| i 4
-1
m
<
X
e
[}
-]
EN
9
e

SEF171P8

€I,

SEF843Q

SEF083P

EGR Function (DTC: 0302) (Cont’d)
COMPONENT INSPECTION

EGR valve

Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.

If NG, replace EGR valve.

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

Conditions Air passage continuity | Air passage continuity
between @ and between &) and ©

12V direct current supply be-
tween terminals (‘D and @

No supply No Yes
if NG, replace EGR valve & EVAP canister purge control sole-
noid valve.
EVAP canister
Gently blow air from @).
No leakage should exist.

Yes No

EGR temperature sensor

Check resistance change and resistance value at 100°C
(212°F).
Resistance should decrease in response to temperature
increase.
Resistance: 100°C (212°F)
76.8 - 93.8 k()
If NG, replace EGR temperature sensor.

EGRC-BPT valve

1. Piug 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,Q} from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

EC-162



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (DTC: 0306)

ECM
Ignitionﬁ
switch
Throttle ---- [><] i At duct
body -
EGR valve & EVAP canister
purge control solenoid valve
To EGR
Vacuum source
Air valve
filter\‘ ‘
-~
ECM
Air EGR valve
bleed
G O
Diaphragm o 0 EGR
o temperature
SENsor
Exhaust pressure‘ EGRC-BET ntak
_____ ntake
valve \ v | I manifold
=
L _____ Exhaust
! ————— manifold
’ SEF221R

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throttie body
vacuum applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to
positioning of the EGR valve or to engine operation.

ON BOARD DIAGNOSIS LOGIC

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will
increase. If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGR &
EVAP canister purge control solencid valve. If the engine roughness is reduced at that time, the EGRC-
BPT valve malfunction is indicated.

Diagnostic Trouble Code Malfunction is detected when .. Chgck Iltems
No. (Possible Cause}
Po402 ® The EGRC-BPT valve does not operate properly. | ® EGRC-BPT valve
0306 ® Misconnected rubber tube
® Blocked rubber tube

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the EGRC-BPT valve. During this check, a DTC might

not be confirmed.

1. Disconnect the rubber tube to the fuel pressure regulator at the intake manifold.

2. Disconnect the rubber tube to the EGR valve & EVAP canister purge control solenoid valve at the
EGRC-BPT valve.
Connect the intake manifold and the EGRC-BPT valve with a rubber tube that has 1 mm (0.04 in)
dia. orifice installed. (The intake manifold vacuum will be directly applied to the EGRC-BPT valve.)

3. Start engine.
4. Check for the EGR valve lifting with engine at less than 1,500 rpm under no load.

EGR valve should remain closed.
5. Check the EGR valve lifting when revving from 2,000 rpm up to 4,000 rpm under no load.
EGR valve should lift up, and go down without sticking when the engine is returned to idle.

6. Check rubber tube between EGR valve & EVAP canister purge control solenoid valve and throttle
body for misconnection, cracks or blockages.

EC-163
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (DTC: 0306)
(Cont’d)

EGRC-BPT wvalve
Check the EGR valve lifting.

1 mm {0.04 in} dia. orifice

SEF382R

X No pressure

COMPONENT INSPECTION

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.
2. Vacuum from the other port and check leakage without

applying any pressure from under EGR-BPT valve.
Leakage should exist.

SEF172P

EC-164



TROUBLE DIAGNOSIS FOR DTC P0420

ON BOARD DIAGNOSIS LOGIC

Three Way Catalyst Function (DTC: 0702)

ECM (ECCS controt module)

Rear

heated
axygen
sensor

Y

Front

heated

oxygen

sensor

|_| Three
Exh way
xhaust
catalyst
gas -_—
o

The ECM monitors the switching frequency ratio
of front heated oxygen sensor and rear heated
OXygen sensor.

A three way catalyst with high oxygen storage
capacity will indicate a low switching frequency of
rear heated oxygen sensor. As oxygen storage
capacity decreases, the rear heated oxygen sen-
sor switching frequency will increase.

When the frequency ratio of front heated oxygen
sensor and rear heated oxygen sensor
approaches a specified limit value, the second
stage diagnosis is applied.

The second stage diagnosis switches the mixture
ratio feedback control using front heated oxygen
sensor to rear heated oxygen sensor.

Then ECM measures the switching lag time
between fromt heated oxygen sensor and rear
heated oxygen sensor.

The longer lag time indicates the greater oxygen
storage capacity. If the lag time is within the speci-
fied level, the three way catalyst malfunction is
diagnosed.

The three-way catalyst function has one trip detection logic.

Diagnostic Trouble

Code No.

Malfunction is detected when ...

Check ltems
(Passible Cause)

Po420
0702

® Three way catalyst does not operate properly.

® Three way catalyst

® Three way catalyst does not have enough oxygen storage ® Exhaust tube

capacity.

® |ntake air leak
® |njectors
& |njector leak

OVERALL FUNCTION CHECK ‘
Use this procedure to check the overall function of the three way catalyst. During this check, a DTC might

not

be confirmed.
Y MONITOR 3¢ NO FAIL D
CMPS*RPM{REF)  2137rpm
MAS AIR/FL SE 1.96V

COQLAN TEMP/S 84°C
FR 02 SENSOR .37V

FR O2 MNTR LEAN

RR 02 SENSOR 1.30V

RR 02 MNTR RICH
RECORD B

SEF097P)

1)
2)

Start engine and warm it up sufficiently.

Set “MANU TRIG” and “HI SPEED”, then select “FR
02 SENSOCR”, "RR 02 SENSOR”, “FR 02 MNTR”,
“RR 02 MNTR"” in “DATA MONITOR" mode with
CONGULT.

Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constant under no load.
Make sure that the switching frequency between
“RICH” and “LEAN" of “RR 02 SENSOR” is very
less than that of “FR O2 SENSOR”.

Switching frequency ratio =

Rear heated oxygen sensor switching frequency
Front heated oxygen sensor switching frequency

EC-165
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TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function (DTC: 0702)
(Cont’d)
This ratio should be less than 0.5.
If the ratio is greater than the above value, the three way
catalyst is not operating property.

Note: If the “FR 02 MNTR” does not indicate “RICH”’
and “LEAN" periodically more than 5 times for
10 seconds at step 3, perform TROUBLE DIAG-
NOSIS FOR DTC P0130 “Front heated oxygen
sensor”, EC-111 first.

OR

‘f@;‘ 1) Start engine and warm it up sufficiently.

.:owecr % BEN 2} Set voltmeter probes between ECM terminals
Hs Y - (front heated oxygen sensor signal) and @3 (engine

I ground), and ECM terminals &2 (rear heated oxygen
[LECM ° CONNECTOR—” sensor signal) and @3 {(engine ground).
“° e ERUTY 3) Keep engine speed at 2,000 rpm constant under no

NI =z load.

1‘: -5 . . .
= ):— 4) Make sure that the voltage switching frequency (high
7 8 & low) between ECM terminals 62 and is much
D O D O Cfﬁ—H less than that of ECM terminals @8 and @3.

SEF098P|

Switching frequency ratio =
Rear heated oxygen sensor voltage switching
frequency

Front heated oxygen sensor voltage switching
frequency

This ratio should be less than 0.5.
If the ratio is greater than the above value, it means
three way catalyst does not operate properly.

Note: If the voltage at terminal does not switch
periodically more than 5 times within 10 sec-
onds at step 3, perform TROUBLE DIAGNOSIS
FOR DTC PO130 “Front heated oxygen
sensor’, EC-111 first.

EC-166



TROUBLE DIAGNOSIS FOR DTC P0420

SEF029P

Three Way Catalyst Function (DTC: 0702)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK EXHAUST SYSTEM.
Visuaily check exhaust tubes and muffler
for dent.

NG | Repair or replace.

h 4

lOK

W

HS.

ECM

CONNECT

€& ®

O CONNECTOR

102,104,107,108,111,114
e et

&

lp|

SEF398R

CHECK EXHAUST AIR LEAK.

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

NG | Repair or replace.

lOK

CHECK INTAKE AIR LEAK.

Start engine and run it at idle. Listen for an
intake air leak after the mass air flow sen-
s0r.

NG | Repair or replace.

h 4

5 lOK

CHECK INJECTORS.

1. Refer to WIRING DIAGRAM for
injectors, EC-215,

2. Check voltage between ECM terminals
(02, (oD, (. (o9, (1D and
(114) and ground with CONSULT or tester.
Battery voltage should exist.

3. Turn igniticn switch “"OFF”.

NG | Perform TROUBLE DIAG-

Y

¢OK

Remove injector assembly.
Refer to EC-21.
Keep fuel hose and all injectors connected

to injector gallery.

NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injector”, EC-215.

Repair harness or connec-
tors.

1. Disconnect camshaft position sensor
harness connector.

2. Turn ignition switch “ON".
Make sure fuel does not drip from injec-
tar.

Drips | Replace the injector(s} from

iDoes not drip

| which fuel is dripping.

Trouble

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

is not
fixed_ | Replace three way catalyst.

lTroubIe is fixed

INSPECTION END

EC-167
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle speed
sensor

- Vehicle Speed Sensor (VSS) (DTC: 0104)

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

AECT110
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck tems
(Possible Cause)
No.

PO500 ® The almost ¢ km/h (0 MPH) signal from vehicle speed | ® Haress or connector
0104 sensor is sent to ECM even when vehicle is being {The vehicle speed sensor circuit is open or shortad.)

driven. ® Vehicle speed sensor

BVEHICLE SPEED SEN CKT IR

AFTER TOUCH START.
DRIVE VEHICLE
AT 10km/h {Bmph) OR
MORE WITHIN 15 sec

[ next ][ START |

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the vehicle
speed sensor circuit. During this check, a DTC might not be
confirmed.
@ 1) Jack up drive wheels.
2) Start engine.
3} Perform “VEHICLE SPEED SEN CKT” in “FUNC-
TION TEST” mode with CONSULT.
OR
1) Jack up drive wheels.
2) Start engine.
3) Read vehicle speed sensor signal in “DATA MONI-
TOR” mode with CONSULT.
The vehicie speed eh CONSULT should be able to
exceed 10 km/h (6 MPH) when rotating wheels with
suitable gear position.
OR

MEF558D
% MONITOR  ¥¢ NO FAlL [
VHCL SPEED SE 20km/h
P/N POSI SW OFF
| RECORD |
SEF941N
FUEL SYS #2 UNUSED
CALC LOAD S7%
CODOLANT TEMP 87°C
TONG FTu1 3%
ENGINE SPD 2225RPM
VEHICLE SPD STMPH
IGN ADVANCE 34.0
INTAKE AIR 43°C
MAF 26.2gm/sec
e LOCATION: 2
OoRT et 00
025 B1,52 0.070V
SEF942N

=y 1) Jackup d_rive 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

EC-168



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (DTC: 0104)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

oy 1) Start engine and warm it up sufficiently.
* 2) Perform test drive for at least 10 seconds continu-
ously under the following recommended condition.
Engine speed  : 1,800 - 3,000 rpm
Intake
manifold vacuum: —-36.0 to -20.0 kPa
(—270 to —150 mmHg, ~10.63
to -5.91 inHQ)
Gear position : OD position
3) Stop the vehicle, turn ignition switch “OFF”, wait at
least 5 seconds and then turn “ON”.
4) Perform “Diagnostic Test Mode II” {Self-diagnostic
results}) with ECM.

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

EC-169
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (DTC: 0104)

(Cont’d)
. EC-VSS-01
IGNITION SWITCH

ON or START

I Refer to "EL-POWER",

10A
% mmm : Detectabls line for DTC
I! J — : Non-detectable line for DTC

COMBINATION
METER
(SPEEDOMETER)
GIY G B/R PiL
I{z5]1 ezl =] [
B/R VSP ECM (ECCS AT VEHIGLE
-+ CONTROL CONTROL SPEED
= MODULE) UNIT SENSOR
& [ ]o W57 - Zf To ED)
R 7] b EXT :] B | W " B 0] | ] W
—l
AR AIBNEEERE @ 23242526'_2?28293031 32[33[x4
518718 [1e]7[18[19[20] 1] 22 38| 37| 38]30]40] 41]42]43]44]45]ae]e7
101{102{103] [104| 105|108
107{+08{109| |110f114f142
13f114f115] fr1ef117[118
AECOTY
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TROUBLE DIAGNOSIS FOR DTC P0500

Combination meter
harness connector

Vehicle Speed Sensor (VSS) (DTC: 0104)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

4

r

AEC030
DISGONKECT DISCON'NECT
"EE @
HE=SY [OICONNECTOR" o }
31
286
SEF067R

CHECK INPUT SIGNAL CIRCUIT. NG~ Check the following.
1. Turn ignition switch “OFF". "| ® Harness connectors
2. Disconnact ECM harness connector . @sd

and combination meter harness con- ® Harness for open or short

nector. between ECM and combi-
3. Check harness continuity between ECM nation meter

terminal @ and meter terminal @ If NG, yepair hamess or con-

Continuity should exist. nectors.

If OK, check harness for short.

OK
A
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

h 4

OK

h J

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

Trouble is not fixed.
b J

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

¥

INSPECTION END

EC-171

Check the following.

® Harness connectors
@.

® Harness for open or short
between combination
meter and vehicle speed
sensor

1§ NG, repair harness or con-

nectors,

Check vehicle speed sensor

and its circuit.

Refer to EL section.

P,

=1
|FL_

323
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TROUBLE DIAGNOSIS FOR DTC P0505

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205)

Y

Mass air flow sensor

Amgcunt of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

hd

Ignition switch

Start signal

Y

Throttle position sensor

Throttle position

Y

Inhibitor switch

Park/Neutral pesition

ECM
(ECCS
control

»| IACV-AAC valve

h J
Y

Air conditioner switch

Air conditicher operation

module)

Power steering oil pressure switch

Power steering load signal

Battery

Battery voltage

¥

Vehicle speed sensor

Vehicle speed

Cooling fan

Cooling fan operation

A d

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 bypasses the throttle valve via IACV-AAC valve. The IACV-
AAC valve repeats ON/OFF operation according to the signal sent from the ECM. The camshaft position
sensor detects the actual engine speed and sends a signal to the ECM. The ECM then controls the
ON/OFF time of the IACV-AAC valve so that engine speed coincides with the target value memorized in
ECM. The target engine speed is the lowest speed at which the engine can operate steadily. The opti-
mum value stored in the ECM is determined by taking into consideration various engine conditions, such
as during warm up, deceleration, and engine load (air conditioner, power steering and cooling fan opera-

tion).

SEF040E

COMPONENT DESCRIPTION

IACV-AAC vaive

The IACV-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-172



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)

n,}
Diagnostic e
Trouble Code Malfunction is detected when .... Ch?Ck ftems
{Possible Cause)
No, am
LSy
PO505 & The IACV-AAC valve does not cperate properly. ® Harness ar connectors I
0205 {The IACV-AAC valve circuit is open ar shorted.)
® |ACVY-AAC valve &

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE L
1} Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
3) Turn ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT.

&5

4) Start engine and run it for at least 30 seconds at idle FE
speed.
— OR ar
@7) 1) Start engine and warm it up sufiiciently. -
= 2} Turn ignition switch “OFF"” and wait at least 5 sec-
onds. =3
3} Start engine again and run it for at least 30 seconds =
at idle speed.
4) Select “MODE 3” with GST. B,
OR

@ 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 sec- g
onds.
3) Start engine again and run it for at least 30 seconds
at idle speed. 8T
4) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON”.
5) Perform “Diagnostic Test Mode II” (Self-diagnostic ES
results) with ECM.

7
Ei

fim
Ji

([mr

EC-173 325
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TROUBLE DIAGNOSIS FOR DTC P0505

IGNITION SWITCH
ON or START

10A

3

LY

L

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)

Refer to "EL-POWER".

EC-AAC/V-01

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

R/Y mpp Ta EC-TP/SW

-
v {[5TeLvn @iy o[ oLy et @ m v T 2 2T

To EC-MAIN <@Ly

ol g T e

w
o

el

IACV-
AAC VALVE

oS
o)i2

7]
O

ECM(ECCS
CONTROL
MODULE}

F101

—
5 W57 3 E@Eﬂ F08
w1118 6y Y
Tl
101|t6z103| |04 405]106 1]213] [4] 20[21]22]23 38

107

108,

109

1ofs11]112

113

114

118

116]117|118 161718

BEEBA O

[24fes[26127]28] [42

l2s]30[31§32]33] * [

| [l [ (5 =
B EEEEE
50| 147]48]62]63]64]65] Tl H.S.

[34]35]3637]

HEAREEEE

EC-174
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (JACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)
ovasc e | DIAGNOSTIC PROCEDURE

(]

INSPECTICN START
l [¥14,
CHECK POWER SUPPLY. NG__ Check the following.
1. Stop engine. | ® Harness connectors _
: 2. Disconnect IACV-AAC valve harness @sD, EW
Intake manifold collector = connector. ® Harness connectors
RN - SEF082R| | 3. Turn ignition switch “ON". &9,
4. Check voltage between terminal @ and ® 10A fuse LG
ground with CONSULT or tester. ® Harness for open or short '
Voltage: Battery voltage between [ACV-AAC valve

DISCONNECT
E@ @‘iﬂ oK harmess connector and
18 v fuse
3

I NG, repair harness or con-

nectors.
B FE
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
@ o 1. Disconnect ECM harness connector. | ® Harness connactors B

2. Check harness continuity between ECM ED.

= SEFO74R terminal @ and terminal @ ® Harness for gpen or shorl
Continuity should exist. between [ACY-AAG valve
E H OK, check hamess for short. and ECM Fé

PISCONNECT If NG, repair harness or con-

AEE o
: neciors,

H.s. DISCONNECT —
T 4

IL_ecm__[ofconnzcon] CHECK COMPONENT NG [ Replace IACV-AAC valve.

pARELS (IACV-AAGC valve). -

55
Refer to “COMPONENT INSPECTION” BE
below.
' l oK
[@] ST
Disconnect and reconnect harness connec-
— [

SEFO7SR tors in the circuit. Then retest.

lTroubIe is not fixed. FS

Check ECM pin terminals for damage and
check the connection of ECM harness con- &7
nector. Reconnect ECM harness connector =

and retest.
] HA
INSPECTION END

COMPONENT INSPECTION

Eﬁ} IACV-AAC valve
[Q]

(.,j:h Cisconnect 1ACV-AAC valve harness connector.

o Check IACV-AAC valve resistance.
Resistance:
Approximately 10¢} [at 25°C (77°F)]
e Check plunger for seizing or sticking.
e Check for broken spring.

SEF076R

EC-175 321
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TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (DTC: 0504)

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 ... Ch_eCk ftem
{Possible Cause)

Code No.

POGOC ® Harness or connectors
® ECM i i t volt f A/T control unit
0504 © . recelves incorrect votiage from contreruni (The circuit between ECM and A/T control unit is open
continuously.
or shorted.)

*: This DTC can be detected only by "DATA MONITOR (AUTO TRIG)” with CONSULT.

Y DIAGNOSTIC TROUBLE CODE CONFIRMATION
A€ PROCEDURE

1 1) Turn ignition switch “ON”.
[[_ecw__Jo comnecton], @ 2) Select “DATA MONITOR” mode with CONSULT,
R 3) Start engine, and race more than 1,000 rpm once,
then wait at least 40 seconds.

OVERALL FUNCTION CHECK
® O Use this procedure to check the overall function of the A/T con-

= trol. During this check, a DTC might not be confirmed.

AT 1} Turn ignition switch “ON”.
2) Start engine.
3) Check voltage between
ECM terminal @ and ground.
ECM terminal @) and ground.
Voltage: Approximately 7V

EC-176



TROUBLE DIAGNOSIS FOR DTC P0600

AJT Control (DTC: 0504) (Cont'd)

&
mmmm : Detectable line for GTC
mmum : Non-detectabie line for DTG
E%]
L3

AT
CONTROL
UNIT

Q
-
(£
w)
v
[N

DT1
T 3 KR
GwW [ETh d w e
GW G/Y W
L -
W GY W
[
+ Hip Ui}
W GiY W
B R el Com -
o
oT DT3 DT2  |/ECcs CONTROL ’
MODULE)
Bl
1
i
EL
3) GIB
BRI ?
== 03
IABRIEEHEERE R R AR EEEE
A0 HBIEEEERE 53 ] ) 5 1) T Y ey

32
43
50

101]102[103] |104]105]106
107)1081109] |110)114|112
113|114[115] |116[117]118

AEC®288
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TROUBLE DIAGNOSIS FOR DTC P0600

Behind glove box

A/T Control (DTC: 0504) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

terminal and ground, ECM terminal
and ground, ECM terminal and
ground.

e v
N CHECK INPUT SIGNAL CIRCUIT. NG.; Check the following.
§ = 1. Turn ignition switch “QFF”. ® Harness connectors
2. Disconnect ECM harness connector ,
and A/T control unit harness connector. ® Harness for open or short
ECM harness connector | | 3. Check harness continuity between ECM between ECM and A/T
AECO018A terminal @ and terminal , ECM ter- control unit,
minal and terminal @ ECM termi- If NG, repair harness or con-
nal and terminal @ nectors.
Continuity should exist.
oK
4 E h 4
steering/ ot || CHECK INPUT SIGNAL CIRCUIT. NG | Check the h i
coamn %umt harness NA . > eck the hamess for
connector Check harmess continuity between ECM open or short between

ECM and A/T control unit.
If NG, repair harness.

AEC019a| | Continuity should not exist.
DISCONNECT — h 4 oK
Ef",l'f".'ﬁ'f‘.‘{g E‘ ?E’NNECTORJ Disconnect and reconneact harmess gon-
([ "EcM I coNNECTOR] E nectors in the circuit. Then retest.
29 30 DISCOMNELT . N
_ &D Trouble is not fixed.
h 4
. o Check ECM pin terminals and A/T control
‘ unit pin terminals for damage and check
L o the connection of ECM harness connector.
Reconnect ECM hamess connector and
retest.
SEF156P
E TISCONNELT Y
Eé} INSPECTION END
H.S.
Ir ECM O CONNECTOR ”
24,29 30
SEF157P

EC-178



TROUBLE DIAGNOSIS FOR DTC P0605

SEC2208

Engine Control Module (ECM)-ECCS Control
Module (DTC: 0301)

The ECM consists of a microcomputer, diagnostic test mode @l
selector, and connectors for signal input and output and for
power supply. The unit controls the engine.

Ell

LG

Diagnostic Trouble
Code No.

Malfunction is detected when ....

Check tems
{Possible Cause)

PO605
0301

® ECM calculation function is malfunctioning.

® ECM
{ECCS control module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION e
PROCEDURE
1} Turn ignition switch “ON”. &7
=/ 2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for at least 30 seconds at idle
speed. A
OR
& 1) Turn ignition switch “ON”. i
2) Select “Mode 3" with GST. IR
3) Start engine and run it for at least 30 seconds at idle
speed.

oo
=)

OR

@ 1} Turn ignition switch “ON”.

2) Start engine and run it for at least 30 seconds at idle

speed.

[fea]
i

3) Turn ignition switch “OFF”, wait at least 5 seconds

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

=gl
&R

results) with ECM.

EC-179

elo)
=1

25
I

EL

I3
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (DTC: 0301) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

E 1) Tum ignition switch "ON",
2) Select "SELF DIAG RESULTS”

mode with CONSULT.
3) Touch "ERASE".
OR
1) Turn ignition switch “*ON".
2) Select MODE 4 with GST.
3) Touch “ERASE".
CR
(NO% 1) Tum ignition switch “ON".
U2 9) Erase the Diagnostic Test Mod
gnostic Test Mode
Il (Self-diagnostic results)
memory.

6

o,
¢

¥
PERFORM SELF-DIAGNOSIS.

E Select “SELF DIAG RESULTS”
mode with CONSULT.
OR

=\ Select MODE 3 with GST.
Ser/

OR
@;@ PERFORM “Diagnostic Test Mode
%Y I (SELF-DIAGNOSTIC
RESULTS).

Is the DTC P0605 (0301) displayed Yesk Replace ECM.

again?
l No

INSPECTION END

332 EC-180



TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (DTC: 1003)

/}/F x When the gear position is “P” or “N”, park/neutral position
ST \ switch is “ON”. &
e i ECM detects the park/neutral position when continuity with
{ ' ground exists.
o WA,
) A,
Neutral position switch EN
harness connector )
AEC807
LG
Diagnostic
Trouble Code Malfunction is detected when .... Ch@k ltems
{Possible Cause)
No.
PQ705 ® The signal of the park/neutral position switch is not ® Harness or connectors
1003 changed in the process of engine starting and driving. {The neutral position switch or inhibitar switch circuit o
is open or shoried.) F
® [nhibitor switch

AT
' =
OVERALL FUNCTION CHECK )

W PARKINEUT POS! W CKT I Use this procedure to check the overall function of the park/

SHIFT neutral position switch circuit. During this check, a DTC might R&
not be confirmed.
1) Turn ignition switch “ON”,
2) Perform “PARK/NEUT POSI SW CKT” in “FUNC- ER

TOUCH START TION TEST" modec\r)\lgh CONSULT.

ouT oF N/P -RANGE
THEN

2) Select “P/N POSI SW” in “DATA MONITOR"” mode ST
NexT [ START | with CONSULT.
SEF9E2N 3} Check the “P/N POSI SW” signal under the following _
conditions. e
% MONITOR ¥ NO FalL [] - - _
BN POSI SW ON _ Cc‘::n(fllltlon.(.Gear position) Signal BT
P and “N" position ON
Except the above position OFF
Hﬁi
OR
.ﬁv‘ 1} Turn ignition switch “ON". _
£ 2) Check voltage between ECM terminal @ and body EL
| RECORD ] ground under the following conditions.
SEF963N
Condition (Gear position) Voltage (V) (D3
T f CORNECT “P and “N” position Approximately 0
[ EcH CONNECTOR
{ I(El ]J % (}I Except the above position Approximately 5

@
1

" SEF9B4N
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TROUBLE DIAGNOSIS FOR DTC P0705

334

Park/Neutral Position Switch (DTC: 1003)
(Cont’d)

EC-PNP/SW-01

IGNITION SWITCH
ON or START

Refer to “EL-POWER".

30
wmm - Detectable line for DTC
memme © NON-detectable line for DTG

INHIBITOR
SWITCH
P 1 F306

|
—-—
G/8 GB LR L LW UY LB
2271 =] o) el el I el
ECM N - N X N AT
NEUT ]ECM. ND RSW N-SW DSW 25w 5w |AT oo
CONTROL ONIT
MODULE) Fiod
Fi0i
NG TefoENGwe) [ o Fa63
4 | W \_|6]514/ &Y | w
[l
IHA AN ENEIEDE |§| 7R B2} I ) e ER ) G R R ER A )
36]37] 8] aala0 |41 14z 4 3|4a]a5 [ sala7 48]

5161718 [18]17]18]18[20f21]22

o8] [es

24125]26)271281 |42
EEHSE N

34|36 |36 (37

1 102|103 104|105(106
167 108|109 1nol111f112
113114'115 118117118

.

'm
Fo1
s,

AEC993
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TROUBLE DIAGNOSIS FOR DTC P0705

>

B NEUTRAL POSI sW CKTH
SHIFT

out o N/P-ranGE
THEN
TOUCH START

| IL_START |

AEC181

%« MONITOR + NO FAIL []

START SIGNAL
CLOSED TH/POS
AIR COND 5IG
NEUT POSI SW

OFF
ON
OFF
ON

| RECORD |

AECO053

| dEac

O CONNECTOR

22

ECM

SEF406R

'I . DISCOMNECT
DISCONNECT

I NT-CHUNIT10| CONNECTOFI"

[B]
W

H.S.

|o{connECTOR]|
22

[ Ecm

[Ql

SEF407R

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK INHIBITOR SWITCH CIRCUIT.
Refer to AT section (INHIBITOR
SWITCH, OVERDRIVE SWITCH AND
CLOSED THROTTLE POSITION SWITCH
CIRCUIT CHECKS", “Seif-diagnosis”,
“TROUBLE DIAGNOSES").

OK

Y

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

Trouble is not fixed.

h 4

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

Reconnect ECM harness connector and
retest.

v

INSPECTION END

EC-183

hd

CHECK OVERALL FUNCTION. OK | . INSPEGTION END
1) Turn ignition switch “ON", "
2) Perform “NEUTRAL POSI Sw
CKT” in “FUNCTION TEST”
mode with CONSULT.
OR
1) Tusn ignition switch “ON".
2) Check park/neutral position
switch signal in “DATA MON]-
TOR” mode with CONSULT.
“N” or “P”: ON
Except above: OFF
OR
.@ 1} Set shift lever to the park/
) /e
45 neutral position.
2} Disconnect ECM harness con-
nector.
3) Check harness continui
between ECM terminal and
bedy ground.
Continuity should exist.
NG
B v
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1) Tum ignition switch “"OFF”, | ® Harness connectors
2) Disconnect A/T control unit hamess ,
conhector. ® Harness for open or short
3} Check harmess continuity between ECM between ECM and A/T
terminal and terminal control unit
Continuity should exist. If NG, repair harness or con-
nectors.
OK
¥
NG

Replace inhibitor switch.

=
(]

335
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (DTC: 0201)
COMPONENT DESCRIPTION

Ignition coil & power transistor

The ignition signal from the ECM is sent to the power transis-
tor. The power transistor switches on and off the ignition coil
primary circuit. As the primary circuit is turned on and off, the
proper high voltage is induced in the coil secondary circuit.

Ignition coil

Power
transistor

SEC225B
Diagnostic : Check It
Trouble Malfunction is detected when ... ?C oms
{Possible Cause)
Code No.
P1320 ® The ignition signal in the primary circuit is not sent to | ® Harness or connectors
D201 ECM during engine cranking or running. {The ignition primary circuit is open or shorted.}
® Power transistor unit
® Resistor

® Camshaft position sensor
® Camshaft position sensor circuit

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Note: If both DTC PO0340 (0101) and P1320 (0201) are
displayed, perform TROUBLE DIAGNOSIS FOR DTC
P0340 first. Refer to EC-150. *

1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine. (If engine does not run, turn ignition
switch to “START” for at least 5 seconds.)
CR
@71 1) Turn ignition switch “ON”.
= 2) Start engine. (If engine does not run, turn ignition
switch to “START" for at least 5 seconds.)
3) Select MODE 3 with GST.
OR
@ﬂo} 1) Turn ignition switch “ON".
~=  2) Start engine. (If engine does. not run, turn ignition
switch to “START” for at least 5 seconds.)
3) Turn ignition switch "OFF” and wait at least 5
seconds, then turn “ON”.
4) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-184



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (DTC: 0201) (Cont’d)

BATTERY EC-IGN/SG-01 2]
304 .
il
wieu Refear to “EL-FOWER’”. Detectable e for DTG
N : Detectable line 1or -
[T] IGNITION —  Nor-detectable line for DTC =l
OFF ST [SWITCH
N
acc @ e
LR
BR
BHBHﬂ
—:® (2 {18 [ EE
. I
B CONDENSER BR
D [l _
DISTRIBUTOR IGNITION POWER Hl
COolL Lﬁ.;\TNSISTOH
G2 Qrﬁ Fi7 -
54
= TR [ I
(.3 G L B;R
o
—J To )
, ,-B*ECMA;N '
G B
RESISTOR I—l-| BE
@ .
@D
sy
. g
|
*
E E ﬁ E EESPARK F:i_’.—sxnmn @ cu@
PLUG [ Ny
(S ]
= = = = = = = W L X
[2] [1] ECM (ECCS
IGNCK IGN CONT(ROL LY - -
) Ry
MODULE) B a it
@
=
—
@ T T NGD)
GY B Jer Q[ &R B o
Lada
) n ——
[ F17 e L. (F19 F102
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TROUBLE DIAGNOSIS FOR DTC P1320

- cover

Distributor

1 ¢
NS i\/\

—
Pawer transistor
harness
connector

Ignition coil harness

connector SEF744R

Ry DISCONMECT
4€

o o |

SEF&83P

B

am

(1]2]3

[@]

5] | mn

SEF068R

ECM |0 CONNECTOR]| o

1

(@l

Ignition Signal (DTC: 0201) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

Turn ignition switch “OFF”, and restart
engine.
Is engine running?

Yes

No

:

CHECK COMPCNENTS

{Ignition coil, power transistor).

Refer to “COMPONENT INSPECTION”,
EC-188.

OK
v

SEF089R

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

Trouble is not fixed.

Y

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

nector and retest.

INSPECTION END

EC-186

CHECK FOWER SUPPLY. NGr Check the following.
1. Turn ignition switch “OFF". ® Harness connectors
2. Disconnect ignition coil harness con- ,
nector. & Haness for open or short
3. Turn ignition switch “"ON". between ignition coil and
4. Check voltage between terminal @ ignition switch
and ground with CONSULT ar tester, If NG, repair harness or cor-
Voltage: Battery voltage nectors.
OK
B :
CHECK GROUND CIRCUIT. NG= Check the following.
1. Turn ignition switch “OFF". ® Hamess connectors
2. Disconnect power transistor harness ,
connector. ® Harness for open or short
3. Check harness conlinuity between between power fransistor
power transistor terminal and and ground
engine greund, power transistor termi- if NG, repair hamess or con-
nal and ignition coil terminal . nectors.
Continuity should exist.
If OK, check harness for short.
OK
A 4
CHECK INPUT SIGNAL CIRCUIT. NG= Hepair harness or connec-
1. Disconnect ECM harness connector. tors.
2. Check harness confinuity between ECM
terminal @ and power transistor termi-
nal .
Continuity should exist.
If OK, check harness for short.
OK
Y
NG

Replace malfunctioning
compeneni(s).




TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (DTC: 0201) (Cont’d)

v TAES O A€ >

Ignition coil Resistor l @]
connector connector = &
4 i CHECK INPUT SIGNAL CIRCUIT. NG | Repai
. .| Repair hamess or connec-
1. Stop engine. 7 tors. Bl
2. Disconnect ignition coil harness con-
nector.
@ 3. Strip tape covering resistor, Ei
4. Disconnect ECM hamess connactor
SEF070R and resistor harness connector.
5. Check harness continuity between igni- LG

tion coil terminal @ and resistor termi-

= e g nal (2), resistor terminal (1) and ECM
HS. T.5.

terminal @

=] Resistor . .
i Ecm o GONNECTOR| connector Continuity should exist.
2 If OK, check harness for short.
L]
OK FE
v
CHECK COMPONENTS NG | Replace resistor.

IE {Resistor). " )

Refer to “COMPONENT INSPECTION”
SEF071R| | on next page.

=
B,
OK .
v
Disconnect and reconnact harness con- Fid
nectors in the circuit. Then retest.
Trouble is not fixed. BE
E‘E
y

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

A4
INSPECTION END

EL

1B
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" TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (DTC: 0201) (Cont’d)
COMPONENT INSPECTION

lgnition coil

1. Disconnect ignition coil harness connector.

flgnition coil

@6 ©) 2. Check resistance as shown in the figure.
Terminal Resistance [at 25°C (77°F)]
() - @) (Primary coil) Approximately 1.0
@) - 3 (Secondary coil) Approximately 10 ki

SEF732I If NG, replace ignition call.

Power transistor

1. Disconnect power transistor harness connector.
2. Check power transistor resistance between terminals @

and (3.
Terminals Resistance Resuit
Except 002 OK
@ and @
00 NG

if NG, replace power transistor.

Resistor

1. Disconnect resistor harness connector.
2. Check resistance between terminals.

Resistance: Approximately 2.2 k() [at 25°C (77°F)]
T If NG, replace resistor.

SEF073R

340 EC-188



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905)

The crankshaft position sensor (OBD) is located on the trans- €l
/ mission housing facing the gear teeth (cogs) of the drive plate.
i It detects the fluctuation of the engine revolution.

[] The sensor consists of a permanent magnet, core and coil. el
= When the engine is running, the high and low pars of the teeth
/ & Coll cause the gap with the sensor to change. .
Permanent fmagnet The changing gap causes the magnetic field near the sensor to £
change.

SEF956N

Due to the changing magnetic field, the voltage from the sen-

sor changes.

The ECM receives the voltage signal and detects the fluctuation
of the engine revolution.

This sensor is not direcily used to control the engine system.
It is used only for the on board diagnosis of misfire.

=
il

mhaft X
/g’/\pcsition sensor (OBD)

SEF0&3R

Diagnostic
Trouble Code Malfunction is detected when .... Ch?Ck Items
No. {Possible Cause) 2
P1336 ® A chipping of the drive plate gear tooth (cog) is ® Harness or connectors
0305 detacted by the ECM. #® Crankshaft positicn sensor (CBD) BE
# Drive plate 25
DIAGNOSTIC TROUBLE CODE CONFIRMATION g7
PROCEDURE
1) Turn ignition switch “ON” and select “DATA MONI- N
TOR” mode with CONSULT. RS
2) Start engine and run it for at least 4 minutes at idle
speed. =
OH LPJIT
&) 1) Start engine and run it for at least 4 minutes at idle
= speed. T
2} Select “MODE 3” with GST. A
OR
@g} 1) Start engine and run it for at least 4 minutes at idle o
> speed. =
2) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON". 1B

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

EC-189 341
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905) (Cont’d)

EC-CKPS-01

CRANKSHAFT
POSITION
SENSOR (0OBD)
1 | [ 7 el : Delectable fine for DTS
| I I“I—J — Non-detectable line for DTC
LG ©OBAY
o S =~
I I
i !
| |
i |
l 1
[y -::::::::: _.W\
LG BAY
2
----------- 2 Jj-----~--1
[ERj§ C ) e
LG BiY
PEE afetuiaaiuiaiabeey ~f  JU—
i 1
1 I
i I
1 |
N T .
[ wheiabeiaiiaitatel =¥ |
LG BAY
____________________ Fa02
21y - ED
LG BrY
r=q- 2270 O ——
1 ! —
: ! Facg BIY
o g TTCC .-B/RB/R
'
LG BIY B/Y
= > EGM (ECCS EH AT
Reers GND-A CONTROL ? —1 SGE,\',\'DS CONTROL
MODULE} BIR B UNIT
Fio! i L
F213 Fo1g
IS0 =]
@ [ 5 QD
NI 7l /&R | W ! BT GY
'm
1B ANIBERE @ e [ Rl ola [ a5
(Fa0d) (F502)
A0 HBIGEEREBE 56| 37| 3e|aaac |41 |42 [ 23|44 a5 48|27 |23 ’ g
101]4o2[103] {104{105[ 106! 35 0
107|108{100} {11ch111f112 42 F101
49 W H.S
113]s14[1151 Hef117118
AECS30



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

EC-191

CHECK INPUT SIGNAL. NG.; Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors E
mn\kshan _ 2. Disconnect crankshaft position sensor 2
ﬁ//\ position sensor (OBD) (OBD) and ECM hamess connectors. . Hamess connectors
SEFOE3R) . 3. Check continuity between ECM ferminal
and terminal L] Harness for open or short LG
Continuity should exist. between ECM and crark- '
BISEONNECT DISCANRFET It OK, check harness for short. shatt position sensar
. . {OBD) harness cornector
OK If NG, repair harness or con-
nectors.
|___EcM___[c/conNECTOR|
1D 53 E JF FE
‘ E ‘ CHECK GROUND CIRCUIT. NG.} Check the following.
; 1. Turn ignitien switch “OFF”. ® Harness connectors
2. Check harness continuity between ter- , 5T
minal and engine ground. #® Harness connectors
Continuity should exist. ,
AEC740 If OK, check harness for short. ® Harness connectors o
s
=1 = BISCORKECT _,\ OK ® Harness for open or short
E between ECM and crank-
T.5. , shaft position sensor —_—
¥ (OBD} haimess connector by
(2 Loosen and retighten the fixing bolt of the ® Harness for open or short
crankshaft position sensor (OBD). Then between A/T control unit
retest. and crankshaft position EE
. sensor {OBD) =
Trouble is not fixed. If NG, repair harness or con-
nectors.
= ¥
AEG747 CHECK COMPONENT NG.; Replace crankshatt pesi-
[Crankshaft position sensor (OBD)]. tion sensor (OBD). —
Refer to “COMPONENT INSPECTION" R
onh next page.
v oK El
Disconnect and reconnect harmass con-
nectors in the circuit. Then retest.
ﬁ/“
Trouble is not fixed.
¥
Check ECM pin terminals for damage and
check the connection of ECM harness EL
connector. Reconnect ECM harness con-
nector and retest.
KD
Trouble is not fixed. .
v
Visually check for chipping drive plate NG} Replace the drive plate.
gear tooth (cog).
OK
\d
INSPECTION END
343
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TROUBLE DIAGNOSIS FOR DTC P1336

SEF960N

SEF151P|

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1. Disconnect crankshaft position sensor {(OBD) harness con-
nector.

2. Loosen the fixing bolt of the sensor.

3. Remove the sensor.

4. Visually check the sensor for chipping.

5. Check resistance as shown in the figure.
Resistance: Approximately 432 - 5284()
[at 25°C (77°F)]

- EC-192



TROUBLE DIAGNOSIS FOR DTC P1400

To EGR valve
and EVAP canister

- :.";:‘r;

Vacuum
signal
g
‘\} =
SEF240PE

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005)

The EGR valve and EVAP canister purge control solenoid valve
responds to signals from the ECM. When the ECM sends an ON
{ground) signal, the coil in the solencid valve is energized. A
plunger will then move to cut the vacuum signal from the throttle
body to the EGR valve and EVAP canister purge control sole-
noid valve.

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

Diagnostic

. Check [t
Trouble Code Malfunction is detected when ... ?C ems
{Possible Cause)
No.
P1400 ® The improper voltage signal is sent to ECM through EGR ® Harness or connectars
1005 valve & EVAP canister purge control solenoid valve. {The EGR valve & EVAP canister purge control sclenoid

valve circuit is open or shorted.)
® EGR valve & EVAP canister purge control solenoid valve

WEGRC sOLv CHeuiTh
DBOES THE SOLENDID
VALVE MAKE
AN OPERATING SQUND

EVERY 3 SECONDS?

L et j[ NO J[ YES |

M

EF9820

B ACTIVE TEST B D
eGre sorv - ON

MONITOR == == =
CMPS-RPM [REF} Orpm

[ON e OFF

EF353F

M
A€ O i

[—_Ecm__[olconnecTonl]
103

(V]

@

AECH39

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGR
valve and EVAP canister purge control solenoid valve circuit.
During this check, a DTC might not be confirmed.
1) Turn ignition switch “ON”.
2} Perform “EGRC SOL/V CIRCUIT” in “FUNCTION

TEST” mode with CONSULT.

OR
Turn ignition switch “ON”.
Perform “EGRC SOLENOID VALVE” in “ACTIVE
TEST" mode with CONSULT and check the operat-
ing sound, according to ON/OFF switching.

OR
Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 sec-
onds.
Start engine again.
Check the voltage between ECM terminal and
ground at idle speed.
Voitage: 0.8 - 0.9V
Check that the voltage changes to battery voltage
and returns to 0.8 - 0.9V when the engine speed
increases to about 3,600 rpm.

ENI)

EC-193
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TROUBLE DIAGNOSIS FOR DTC P1400

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005) (Cont’d)

EC-EGRC/V-01

IGNITION SWITCH
ON or START

Refer fo "EL-POWER". \
= Detectable line for DTC
e Non-detectable line for DTC

=)
>

oo
B3 e U

EGR VALVE & EVAP
CANISTER PURGE CONTROL
SCLENOID VALVE

__b W/R E-ﬂﬂf\-:@ QY *

h._s
o 12

To GY
EC-AAC/V A ald I
GY
([o3]l
ECM (ECCS
EGR CONTROL
MODULE)
—
LR 7 i W I Jzp@®
W 8/ Gy BR
rw1 -
101162 108] {104]10sfros] __ f11213] [4] 20]2122[73 se[av] [aofa1] [5a[s2[6s

107]108{109] {110}111}112 [slel7]s]s] O ] el L e o Eﬁﬁ
[29]s0f31]a2f33]  Faf5p] Jarlaslez]esledles LV H.S
113[114]115 {116]117]118 16[17]i8 uas]38[7 [66167]53]40)]

e

AEC994

EC-194



TROUBLE DIAGNOSIS FOR DTC P1400

canister purge
conhtrol solenoid valve
—_—

SEF408R

-Fp-

DISCONNECT @ .
[ 2]

@ o

SEF409R

8]

ECM

10| CONNECTOR]|

103

% DISCOMNECT
B4 €

L:qgﬂ:l

[Q]

SEF410R

EGR Valve and EVAP Canister Purge Control

Solenoid Valve (DTC: 1005) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY. NG | Check the following.

1. Disconnect EGR valve & EVAP canister ® Harness connectors
purge control soienoid valve harness @sD,
connector. ® Harness connectors

2. Turn ignition switch “ON”. E19),

3. Check voltage between terminal @ and ® 10A fuse
ground with CONSULT or tester. ® Harness for open or short
Voltage: Battery voltage between EGR valve &

EVAP canister purge con-
OK trol sclenoid valve harness
connector and fuse
If NG, repair harmness or con-
nectors.
B

CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.

1. Turmn ignition switch “OFF”. "1 ® Harness connectors

2. Disconnect ECM hamess connector. GD}

3. Check hamess continlity between ECM ® Harmess for open or short
terminal and terminal @ between EGR valve &
Continuity should exist. EVAP canister purge con-
It OK, check harness for short. trol solenoid valve harness

connector and ECM
OK If NG, repair harness or con-
nectors.

CHECK COMPONENT NG_‘ Replace EGR valve &

(EGR valve & EVAP canister purge control "t EVAP canister purge con-

solenoid valve). trol solenoid vaive.

Refer to “COMPONENT INSPECTION”

on next page.
lOK

Disconnact and reconnect harness connec-
tors in the circuit. Then refest.

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-195
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TROUBLE DIAGNOSIS FOR DTC P1400

AEC2S

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005) (Cont’d)

COMPONENT INSPECTION
EGR valve and EVAP canister purge control solenoid

valve

Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between @ and between @ and ©
12V direct current supply
between terminals Yes No
and @
No supply No Yes

If NG, replace solencid valve.

EC-196



TROUBLE DIAGNOSIS FOR DTC P1401

Sensor element

Tightening nut

Gonnector

SEF599K

10,000

1,000

Resistance k{

10

G 50

1 1
100 150
(122) {212} (302}
Temperature °C (°F)

{32)

]
200
(392)

SEF526Q

EGR Temperature Sensor (DTC: 0305)

The EGR temperature sensor detects temperature changes in
the EGR passage way. When the EGR valve opens, hot exhaust
gases flow, and the temperature in the passageway changes.
The EGR temperature sensor is a thermistor that modifies a
voltage signal sent from the ECM. This modified signal then
returns to the ECM as an input signal. As the temperature
increases, EGR temperature sensor resistance decreases. This
sensor is not directly used to control the engine system.

{Reference data)

Resistance
(M)

7.9-97
0.57 - 0.70
0.08 - 0.10

EGR temperature
GC (DF)
0 (32}
50 (122)
100 {212)

Voltage
(V)

4.81
2.82
0.8

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
{Possible Cause)

P1401
0305

A} An excessively low voltage from the EGR tem-
perature sensor is sent to ECM even when
engine cooclant temperature is iow.

B} An excessively high voltage from the EGR
temperature sensor is sent to ECM even when
engine coolant temperature is high.

Harness or connectors

(The EGR temperature sensor circuit is shorted.)
EGR temperature sensor

Malfunction of EGR function, EGRC-BPT valve or
EGR valve & EVAP canister purge control solenoid
valve

Harness or connectors

(The EGR temperature sensor circuit is open.)
EGR temperature sensor

Malfunction of EGR function, EGRC-BPFT valve or
EGR valve & EVAP canister purge control solenoid
valve

EC-197
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TROUBLE DIAGNOSIS FOR DTC P1401

* MONITOR * NO FILE D

CKPS«RPM (POS) Orpm

COOLAN TEMP/S 20°C

EGR TEMP SEN 4.3V

INT/A TEMP SE 22°C

SEF358Q

Lift up the
EGR valve
by hand.

SEF3600)

l G = o

ECM O] CONNECTO—”

28 51 62
£ &

SEF390R

. @fﬁ AL
(

ECM |9 CONNECTO—|
62

_I_l
> &

SEF321R

EGR Temperature Sensor (DTC: 0305) (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure te check the overall function of the EGR
temperature sensor. During this check, a DTC might not be

confirmed.

Procedure for malfunction A and B

O=

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

2} Confirm that engine coolant temperature and intake
air temperature are lower than 40°C (104°F). (If
necessary, wait until the temperatures equal atmo-
spheric temperature.)

3) Confirm that “EGR TEMP SEN” reading is between
3.45V and 5.0V.

4) Start engine and warm it up sufficiently.

5) Run engine at idle for at least 2 minutes.

6) Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DPIAGNOSES FOR DTC PO0400 and
P0402, EC-155 and 163.

7) Read “EGR TEMP SEN” at about 1,500 rpm with
EGR valve lifted up to the full position by hand.
Voltage should decrease to less than 1.0V.

8) If step 7 is OK, perform TROUBLE DIAGNOSES
FOR DTC P0400, P0402 and P1400, EC-155, 163
and 193.

OR

.ﬁ'. 1) Turn ignition switch "ON”.

&/ 2} Confirm that voltage between ECM terminals @8, G9)
and ground are more than 2.72V. {If necessary, wait
until engine coolant temperature and intake air tem-
perature equal atmospheric temperature.)

3) Confirm that voltage between ECM terminal and
ground is between 3.45V and 5.0V.

4) Start engine and warm it up sufficiently.

5) Run engine at idle for at least 2 minutes.

6) Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSES FOR DTC P0400 and
P0402, EC-155 and 163.

7) Check voltage between ECM terminal & and ground
at about 1,500 rpm with EGR valve lifted up to the full
position by hand.

Voltage should decrease to less than 1.0V.
8} If step 7 is OK, perform TROUBLE DIAGNOSES

FOR DTC P0400, P0402 and P1400, EC-155, 163
and 193.

EC-198



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (DTC: 0305) (Cont’d)

EC-EGR/TS-01

)

\'.‘:F @‘.
= : Detectable line for DTC bl
wmawn : Non-datectable line for DTG
EM
LG
EGR
EANWS TEMPERATURE
SENSOR
(Fz09)
[ ]
W/PU W/B B
F203
GO I RGP
WiPU BY 4
® - B2
I—Ll
F401 =
B/Y [
W/PU B/Y BAY
|| 62 || ||5o || 3l
ECM (ECCS AT e
EGRTS GND-A S
CONTROL %E,,?'DS CONTROL B
MODULE) UNIT
BT
g
=y
EL
r<l
DHED AL ID)ED 0 F108 Cﬁ:_%) F203
oy Nl 18R | 18] "W GY o5
L,
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR valve

EGR temperature
\ Sensor harmess

connector
SEF082R
& OISCOMNECT
T3
|
‘
cfe,

U

A
B
[
!

EGR Temperature Sensor (DTC: 0305) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

CHECK POWER SUPPLY. NG | Check the faliowing.
1. Disconnect EGR temperature sensor "| ® Harness for open or short
harness connector. between ECM and EGR
2. Turmn ignition switch “ON". temperature sensor
3. Check voltage between terminal @ and ® Harness connactors
ground with CONSULT or tester. ) @
Voltage: Approximately 5V If NG, repair hamess or con-
E] ¢ OK nectors.
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “"OFF”. | ® Hamess for open or short
2. Check hamess continuity between termi- between ECM and EGR
nal and engine ground. temperature sensor har-
Continuity should exist. ness connector
If OK, check harness for short. ® Harness for open oy short
between A/T control unit
OK and EGR temperature
sensor
® Harness connectors
:
® Harness connectors
@D
If NG, repair hamess or con-
nector.
v
NG

CHEGCK COMPONENT
(EGR temperature sensor).
Refer to “"COMPONENT INSPECTION”

Yy

below.
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest,

arn

SEF642Q

iTroub!e is not fixed.

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

and retest.

INSPECTION END

COMPONENT INSPECTION
EGR temperature sensor

Replace EGR temperature
Sensor.

Check resistance change and resistance value at 100°C

(212°F).

Resistance should decrease in response to temperature

increase.

Resistance: 100°C (212°F)

76.8 - 93.8 k(}

If NG, replace EGR temperature sensor.

EC-200




TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line (DTC:
0804)

The malfunction information related to A/T (Automatic Tran-
saxle) is transferred through the line {circuit} from A/T control
unit to ECM. Therefore, be sure to erase the malfunction infor-
mation such as DTC not only in A/T control unit but also ECM
after the A/T related repair.

Diagnostic Check Items
Trouble Malfunction is detected when ... .
(Possible Cause)
Code No.
P1605 ® An incorrect signal from A/T control units is sent 1o ® Harness or connectors
0804 ECM. (The communication line circuit between EGM and A/T

control unit is open or shaorted.)
@ Dead (Weak) battery
& A/T control unit

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turp ignition switch “ON".
2) Select "DATA MONITOR"” mode with CONSULT.
3) Start engine and wait at least 40 seconds.
OR
@ 1) Turn ignition switch “ON”.
€ 2) Start engine and wait at least 40 seconds.
3) Select “MODE 3" with GST.
OR
@@ 1) Turn ignition switch “ON™.
~ 2) Start engine and wait at least 40 seconds.
3) Turn ignition switch “OFF”, wait at least 5 seconds
and then turn “ON".
4) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-201
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TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line (DTC:
0804) (Cont’d)

AT = : Detectable fine for DTC
CONTROL — : Non-dstectable line for DTC
UNIT
OBD2
L=l &
G/B
G/B
l—.—‘ Fi05
G/B
G/B
=1
ATCK ECM (ECCS
CONTROL
MODULE)
o Fios
P 1 sl b w
[—l
RO IAEEEEDIE 2a]24] 25126127 28] 20l 0] a1 32l 333438 i)
5[6]718] [te[i7lis[19[28]21]22 36[37|s8fe0l 401 2faslaalas aelarlae] | T | LARY
== L
101102]t03] [104]105] 106 BIEI 2 38]39 zﬁlazéﬂm-ma%% 56 )
7 m 24 27, 42143 57 [51]
s Lo 1L B L iy (Y Y B Y O\ eobrn b bk HS.
1a[114]11s] [tie]117[118 M 5435 T36 [37] HABROEEE

AECS991
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TROUBLE DIAGNOSIS FOR DTC P1605

Behind glove box

AA

ECM harness connector
AECO18A

Steering —/

column

S/
AST control

72
\_unit harness
Nnector

AECO19A

A€

ECM

A/T Diagnosis Communication Line (DTC:

0804) (Cont’d)

INSPECTION START

h 4

CHECK INPUT SIGNAL CIRCUIT.

NG

1. Turn ignition switch “OFF".
2. Disconnect ECM harness connector
and A/T control unit harness connector.
3. Check harness continuity between ECM
terminal @ and A/T control unit termi-
nal @
Continuity should exist.
If OK, check harness for short.

OK

4

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

Trouble is not fixed.
Y

Check ECM pin terminals and A/T control
unit pin terminais for damage and check
the connection of ECM harness connector.
Reconnect ECM harness connector and
retest.

It arscrunim [0 connecTor]|
45

Of CONNECTOR

7

[Q]

SEF420R

Y

INSPECTION END

EC-203

.| Check the following.
"| ® Hamess connectors

.

® Harness for open or short
between ECM and A/T
control urit.

If NG, repair harness or con-

nectors.

2,

Elit

FE

AT

EL
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (DTC: 1308)

SYSTEM DESCRIPTION
Cooling fan control

Vehicle speed
Vehicle speed sensar P

h 4

Engine coolant temperature ECM

(ECCS
control
module)

A4

Engine coclant temperature sensor

Cooling fan relay(s)

Y

Air conditioner “ON” signal
Air conditioner switch 9

hJ

. o ) ) Air conditioner pressure signal
Air conditioner high pressure switch >

The ECM controls the cooling fans corresponding to the vehicle speed, engine coofant temperature, and
air conditioner and high pressure switch signals. The control system has 3-step control [HIGH/LOW/OFF].
When both air conditioner switch and high pressure switch are "ON", cooling fans operate at “High”

speed.

Operation
oo Air o - Air condition itch “ON”, high pressure switch “OFF”
- 3w o
T 7 105 (221) T . 105 (221
3 O 5 & (221) 7
g— 100 (212) F é‘- 100 (212) /
2 95 (203) 2 95 (203) /
g g /
° k=)
3 3 4 %
® 20 110 o 20 110
c [ =y
g, {(12) (68) g, (12} (68)
L Vehicle speed km/h (MPH) L Vehicle speed km/h (MPH)
[_1: Cooling fans do not . Cooling fans operate at B& . Cooling fans cperate at
operate. "Low” speed. “High” speed. SEFO77R

ON BOARD DIAGNOSIS LOGIC
This diagnosis continuously monitors the engine coolant temperature.
If the cooling fan or another component in the cooling system malfunctions, engine coolant temperature

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

is indicated.

Dsagg%zt;crl’cr)?uble Malfunction is detected when ... (ngsﬁgrel?;:;e)
P1900 ® Cooling fan does not operate properly (Overheat). ® Harness or connectors
1308 ® Cooling fan system does not operate properly (Over- {The cooling fan circuit is open or shorted.)
heat). ® Cooling fan
@ Engine coolant was not added to the system using ® Radiator hose
the proper filling method. ® Radiator

® Radiator cap

® Water pump

® Thermostat

For more information, refer to “MAIN 12
CAUSES OF OVERHEATING”, EC-213.

CAUTION:

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

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

a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute. Be sure
to use coolant with the proper mixture ratio. Refer to MA section (“Antifreeze Coolant Mixture
Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS”).

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

EC-204



TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (DTC: 1308) (Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall functicn of the cooling
fan. During this check, a DTC might not be confirmed.

WARNING:

Never remove the radiator cap when the engine is hot. Seri-
ous burns could be caused by high pressure fluid escap- 2
ing from the radiator.

Wrap a thick cloth around cap. Carefully remove the capby
turning it a quarter turn to allow built-up pressure to Eil
escape. Then turn the cap all the way off.

)

AEC640

1) Check the coolant level in the reservoir tank and radiator.

Allow engine to cool before checking coolant level.

WACTIVETEST B[] If the coolant level in the reservoir tank and/or radiator is
coouns ean OFF below the proper range, skip the following steps and go to
“DIAGNOSTIC PROCEDURE” (EC-207).

= = = MONITOR = == 2) Confirm whether customer filled the coolant or not. If cus-
o tomer filled the coolant, skip the following steps and go to gz
COCLAN TEMP/S - 8aec “DIAGNOSTIC PROCEDURE” (EG-207). e
3) Turn ignition switch “ON".
L] hﬂh 4) Perform “COOLING FAN” in “ACTIVE TEST” mode s
I oW with CONSULT (LOW speed and Hi speed). ”
I_Hl LOW EF314F OR
‘?‘ 3) Start engine. EA,
Cooling fan & Be careful not to overheat engine.

4) Set temperature controi lever to full cold position.

5) Turn air conditioner switch “ON”. B4

6) Turn blower fan switch “ON”.

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

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

9) Turn ignition switch “OFF”. ST

10) Turn air conditioner switch and blower fan switch

SEC163BA “OFF”.

11) Disconnect engine coolant temperature sensor har- RS

ness connector.

[Cooling fan 19YC 1500 i . |
=p, Engine coolant ) Connect 1500 resistor to engine coolant temperature -
temperature sensor sensor harness connector. =)
harness connector 13) Restart engine and make sure that cooling fan oper-
DSCOMECT ates at higher speed.
Eé} Be careful not to overheat engine. HA
15042 resistor EL
MEC475B|
|38

EC-205 357



TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (DTC: 1308) (Cont’d)

IGNITION SWITCH BATTERY EC-COOL/F-01

ON or START

10A a5A Refer tc “EL-POWER".

EI s : Detectable iine for DTC

e © Non-datectable line for DTC

-

JOINT CONNECTOR-1

€
e S Y

L
=1 =
Lo]CooLING L] cooLING Lo]COOLING
FAN FAN FAN
RELAY-1 RELAY-2 RELAY-3
é 9” (LO-RELAY) é 9” (HI-RELAY) é ?l] (HI-RELAY)
E21
I LT® o
LOR LW BRW LR BRW LR
B .- -
2 —
e o
OFF, SWITCH — —— I
.\ (Y LR
-
_Pon [
4] LIOR BRW EE,?”NG
: & T SO 2
||_?_|| L/OR BRW Low HIGH
H ew A&
4 'l—rl Fiod
L/OR BR/W
3
] 1 L]
LB L/OR BR/W B
I—J—I I—.—I I—.—l ]
® [5] [1z] [13] ECM (ECCS o ®
I_ l PDSW RADL RADH  |EGM(ESO I I I
B B MODULE) B B B
4 L 2 2 B
F13 & El4
Reter to last page (Foldout page).
H — (|
EXIED 69 €D 12 J D RGER)
L L L GY GY

101[122] 108} 104105
107|108 108 [110]111
113f114| 118 [116117

AECS81
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TROUBLE DIAGNOSIS FOR DTC P1900

(Cooling fan relay-1  Fusiple link
Cooling fan box
/_relay-E
7 ‘/ Cooling fan
relay-3
ﬂmﬁ@mﬁm o
ﬁf.% aooao
—

SEFQ79R

B COCLING FAN CIRCUIT B
DOES
COCLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[ next ] NO_J[ YES

MEF311F

BACTVETESTR [ ]
cooung Fan OFF
=== MONTOR ===

COCLAN TEMP/S 88°C

11 1]
— 1]

H [ LOW |

MEF313F

Cooling fan
v
7

@

: SEC163BA

Cooling Fan (DTC: 1308) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK COOLING FAN LOW SPEED
OPERATION.
1. Disconnect cooling fan relays-2 and -3.
. 2. Turn ignition switch “ON”,
3. Perform “COOLING FAN CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

NG

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

CONSULT.
OR
‘iv?‘ 2. Start engine.
Ay 3. Set temperature lever at full cold
position.
4. Turn air conditioner switch “ON”.

. Turn blower fan switch “ON".

6. Run engine at idle for a few min-
utes with air conditioner cperat-
ing.

7. Make sure that cooling fan oper-

ates at low speed.

o

¢0K

®

EC-207

Check cooling fan low

-
"| speed control circuit.

(Go to PROCEDURE A.)

=iy

=
B

@

@
=

=k
o

IG5

359
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling fan relay-1  pygibte link

box

Cagling fan

relay-2
_/L_'} Cooling fan
T A0 oo

= DI]DDU

(=2

SEF079R

Cooling Fa(r;D (DTC: 1308) (Cont’d)

@ l

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

NG

M COOLING FAN CIRCUIT R
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS 7

[ nexr || NO [ YES

MEF311F

. Turn ignition switch “ON”,

. Perform “COOLING FAN" in
“ACTIVE TEST" mode with
CONSULT.

OR

BACTVETESTE [ ]

coouna Fan OFF

— —
— e —

= — — MONITCR

COOLAN TEMP/S 88°C

B m
["mw_l ToNMB| OFF |

MEF314F

. Turn air conditioner switch and

blower fan switch “OFF”.

5. Disconnect engine coolant tem-
perature sensor harness connec-
tor.

6. Conngct 1508} resistor to engine
coolant temperature sensor har-
ness connector.

7. Restart engine and make sure

that cocling fan operates at

higher speed than low speed.

Coaling fan
Engine coclant

temperature sensor
harness connector

DISCONNECT

€

1504 resistor

MEC475B]

v OK

{Go to EC-212.)

EC-208

| Check cooling fan high

speed control circuit.
(Go to PROCEDURE B.)




TROUBLE DIAGNOSIS FOR DTC P1900

o]

w

[2

A €

DISCOMNECT

SEF495P

D]

N Al

|l

Cooling fan motor/
harness connector

Cooling Fan (DTC: 1308) (Cont’d)

PROCEDURE A

INSPECTION START

l

SEF421R
/D]
DISCONKEGT
A & A€
TS. [E = 3

@___-
3

[@]

I

1

=

I

SEFO80R
CISTONNEL™
DISCANNECT p Y
e A€
— [5]
[C_Ecn | conNECTOR]| BXE
14

SEF510P

CHECK POWER SUPPLY. NG_‘ Check the following.

1. Turn ignition switch “OFF”. "| ® 10A fuse ==

2. Disconnect cooling fan relay-1. ® 55A fusible link EH

3. Turn ignition switch “ON". ® Harness for open or short

4. Check voltage between terminals @ between cooling fan
@ and ground with CONSULT or fester. relay-1 and fuse LS
Voltage: Battery voltage ® Harness for open or short

between cooling fan
OK relay-1 and battery
It NG, repair harness or
connectors.
[6] =

CHECK GROUND CIRCUIT. NG_ Repair harness or connec-

1, Turn ignition switch “OFF"". " tors. B

2. Disconnect cooling fan maotor harness AT
connector.

3. Check harness continuity between motor
terminal and relay terminal . =
Continuity should exist. o
If OK, check harness for short.

4. Check harness continuity between motor .
terminal (2) and body ground. Fiit
Continuity should exist.

If OK, check harness for short.
lOK =

CHECK OUTPUT SIGNAL CIRCUIT. NG | Gheck the following. a7

1. Disconnect ECM harness connector. " | ® Hamess connectors =

2. Check harness continuity between ECM ;
terminal and refay terminal (1. ® Harness connectors =
Continuity should exist. RG] RS
If OK, check harness for short. ® Harness for open or shorl

between cooling fan relay-1
OK and ECM Exi
If NG, repair harness or con-
nectors.
NG _ i

CHECK COMPONENT . | Replace cooling fan relay.

(Cooling fan relay-1). o

Refer to “COMPONENT INSPECTION”, =

EC-214. ==

v OK
© B
361
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TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (DTC: 1308) (Cont’d)

©
|

CHECK COMPONENT
(Cooling fan motar).
Refer to “COMPONENT INSPECTION",

NG

Replace cooling fan mator.

A4

EC-214.
lo;(

tors in the circuit. Then retest.

Disconnect and reconnect harness connec-

l Trouble is not fixed.

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

and retest.

INSPECTION END

PROCEDURE B

INSPECTION START

l

|—Cooliﬂg fan relay-1  pusiple link
Cooling fan oox
/_ ralay-2
"—”—j I — Cooling fan
} relay-3
v ﬁﬁ]ﬂ 0oong
== 00000
—— S —
SEFO79R
== — DISCONNEET
3 s
L? 1 ] is.
5

|

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF".

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

3. Turn ignition switch “ON".

4. Check voltage between cooling fan
relays-2 and -3 terminals and
ground with CONSULT or tester.
Voltage: Battery voltage

NG

Check the following.

m 1

SEF495P

OK

EC-210

Y

® 10A fuse

® 55A fusible link

® Harness for open or short
between cooling fan
relays-2 and -3 and fuse

® Harness for open or short
between cooling fan
relays-2 and -3 and bat-
tery

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR DTC P1900

DISCONMECT

€

\

G
I
a

o
B

&,

SEF078R

OISCOMNNECT

A€

| EcH_ [o[CONNECTOR],

&

13

QISCONNECT

A€

[en

Cooling Fan (DTC: 1308) (Cont’d)

®

l

CHECK POWER AND GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect coaling fan motor hamess
connector.

3. Check harness continuity between cool-
ing fan relays-2 and -3 terminal @ and
cocling fan mator terminal (1).
Continuity should exist.

If OK, check harness for short.

4. Check harness continuity between cool-
ing fan motor terminal and body
ground.

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

NG

lOK

| Repair haress or connec-
7| tors.

SEF497P

CHECK OUTPUT SIGNAL CIRCUIT.

NG

1. Disconnect ECM hamess connector.

2. Check harness continuity between ECM
terminal and cooling fan relays-2
and -3 {erminal @

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

OK

Check the following.

| ® Harness connectors

G2
® Harness connectors
,
® Harness for open or shert
between coaling fan
relays-2 and -3 and ECM
If NG, repair harness or con-
nectors.

CHECK COMPQONENTS NG_ Replace cooling fan relays.
{Cooling fan refays-2 and -3). "
Refer to “COMPONENT INSPECTION",
EC-214.
l OK
NG

CHECK COMPONENT

(Cooling fan motor).
Refer to “COMPONENT INSPECTION",

EC-214.
lOK

Disconnect and reconnect harmess connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-211

.

Replace cocling fan motor.

I
[‘-i"]i"".",-

AT
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TROUBLE DIAGNOSIS FOR DTC P1900

EG17650301
{J33984-A)

Cooling Fan (DTC: 1308) (Cont'd)

|

CHECK COOLING SYSTEM FOR LEAK.
Apply pressure to the cooling system with
a tester, and check if the pressure drops.
Testing pressure:

157 kPa (1.6 kg/cm?, 23 psi)
Pressure should not drop.
CAUTION:
Higher than the specified pressure
may cause radiator damage.

NG

Check the following for

Y

- EG17650301
(J33984-4A)

S5LC755A

SLC343

D I

leak.

® Hose

® Radiator

® Water pump
Refer to LC section
(“Water Pump™).

CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:
81.4 - 108.9 kPa (0.83 - 1.11 kg/cm?,
11.8 - 15.8 psi)

NG

Replace radiator cap.

Y

iOK

CHECK THERMOSTAT.
1. Check valve seating condition at nor-
mal room temperatures.
It should seat tightly.
2. Check valve opening temperature and
valve lift.
Valve opening temperature:
82°C (180°F) [standard]
Valve lift:
More than 10 mm/90°C
(0.39 inf194°F)
3. Check if valve is closed at 5°C (9°F)
below valve opening temperature.
For details, refer to LC section (“Thermo-
stat”}.

NG

Replace thermostat.

J,OK

Check engine coolant temperature sen-
sor. Refer to “COMPONENT
INSPECTION”, EC-214.

NG

. | Replace engine coolant

'

If the cause cannot be isclated, go to
“MAIN 12 CAUSES OF OVERHEATING"

on next page.

INSPECTION END

| temperature sensor.

Perform FINAL CHECK by the following procedure after
repair is completed.

1.

Warm up engine. Run the vehicle for at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instru-
ment panel. If the reading shows an abnormally high
temperature, another part may be malfunctioning.

Stop vehicle and let engine idle. Check the intake and
exhaust systems for leaks by listening for noise or visually
inspecting the components.

Allow engine to cool and visually check for oil and coolant
leaks. Then, perform “OVERALL FUNCTION CHECK”.

EC-212



TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (DTC: 1308) (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Condition Reference page
OFF 1 @ Blocked radiator ® Visual No blocking —
® Blocked condenser
® Blocked radiator grille
® Blocked bumper
2 #® Coolant mixture ® Coolant tester 50 - 50% coolant mixture | See “RECOMMENDED
FILUIDS AND LUBRI-
CANTS” in MA section
3 ® Coolant level ® Visual Coolant up to MAX level | See “Changing Engine
in reservoir tank and Coofant”, “ENGINE
radiator filler neck MAINTENANCE” in MA
section
4 @ Radiator cap ® Pressure tester 59 - 98 kPa See “System Check”
(0.6-1.0 kg/em?, 9 - 14 “ENGINE COOLING
psi) SYSTEM” in LC section
ON*2 5 @ Coolant leaks ® Visual No leaks See “System Check”
“ENGINE COOLING
SYSTEM” in LC section
ON+2 6 @ Thermostat ® Touch the upper and Both hoses should be hot | See “Thermoestat” and
lower radiator hoses “Radiator”, “ENGINE
COGLING SYSTEM” in
LC saction
ON*? 7 @ Cooling fan ® CONSULT Operating See “TROUBLE DIAG-
NOSIS FOR DTC P1900”
(EC-204)
OFF 8 ® Combustion gas leak ® Color checker chemical | Negative —
tester 4 Gas analyzer
ON*3 g ® Coolant temperature ® Visual Gauge less than 3/4 —
gauge when driving
® Coolant overflow to res- | ® Visual No cverflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, “ENGINE
MAINTENANCE" in MA
section
OFF=* 10 @® Coolant return from res- | ® Visual Should be initial lsvel in See “ENGINE MAINTE-
ervoir tank to radiator reservoir tank NANCE" in MA section
OFF 11 ® Cylinder head ® Straight gauge feeler 0.1mm (0.004 in) Maxi- See “Inspection”, “CYL-
gauge mum distortion (warping) | INDER HEAD” in EM
section
12 ® Cylinder block and pis- | ® Visual No scuffing on cylinder See “Inspection”, “CYL-

tons

walls or piston

INDER BLOCK" in EM
section

*1: Turn the ignition switch ON.

*2: Engine running at 3,000 rpm for 10 minutes.

*3: Drive at 90 km/h (55MPH) for 30 minutes and then let idle for 10 minutes.
*4. After 60 minutes of cool down time.
For more information, refer to “OVERHEATING CAUSE ANALYSIS” in LC section.

EC-213
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TROUBLE DIAGNOSIS FOR DTC P1900
Cooling Fan (DTC: 1308) (Cont’d)

COMPONENT INSPECTION
== Cooling fan relays-1, -2 and -3

Check continuity between terminals @) and (&)
]
5 Conditions Continuity

(2D 1] ,
3 12V direct current supply between Yes
b terminals @ and @
No current supply No
SEF511P

If NG, replace relay.

DISCONNECT COOIing fan motor
TS.

1. Disconnect cooling fan motor harness connector.

\ / Cooling fan moter | 2. Supply cooling fan motor terminals with battery voltage and
2[1 harness connector check operation.

Terminals

Speed

—

(@®) <
Cooling fan Low @ ®
@® ®

motor High

—

SEF081R

Cooling fan motor should operate.
If NG, replace cooling fan motor.

366 EC-214



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
@l
BATTERY EC-INJECT-01
Refer to “EL-POWER". R&
10A
M : Detectable line for DTG
— - Non-detectable line for DTC
Y ER
LG
B &
i H
@ = v W 7o EC-MAIN
| FE
I‘LI
F10
1
F201 AT
¥
I - =3,
[ ] @ mmemn———" @ @ @ ﬁ
] [ | i [ ] [ ]
¥ ¥ Y ¥ Y ¥ .
[l 2] =] =] =1 =1 -
INJEGTOR INJEGTOR INJECTOR INJECTOR INJECTOR INJECTOR
NO. 1 NO. 3 NO. 5 NQ. 2 NO. 4 NO. &
Fa0d Fa07 F2ii ER
T i L L Ci IR
GIOR G/R YiG L 5T

H

T

1

|

'

1

1

'

'

1
G’.LE.
22
u

:

'

'

'

L)

'

'

1

{E
N
=
.[H.

]

:
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'
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i
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o C

'
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]
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GIOR YiG G GYAL
G/IOR G/R Y/G G Y/PU GY/L
foa]l [104] [Fl Fro7l ||1Tsj| frall HA
INJ#1 (NJ#3 INJ#5 INJ#2 iNJ#4 INJEE ECM i
(ECCS
CONTROL
MODULE)
Fi0) EL
AN A @ CTIDNED e
(Ee) 1 (F10) Fii L
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Ball valve —

SEFg12J

W ACTIVE TEST

IACV-AACH

* * % POWER BALANCE * * *

= = = MONITOR == =

CMPSeRPM (POS)  762rpm
MAS AIRFL SE 1.70v

]

27%

_

=
TEST

Ls Jle ]l il

| START

AEC3B3

SEF730L
El W DISCCRAHEST Py
7 !
4 € Gy
b
|
® O l
AECTS5
m DISCONNECT
o A
(HE CONNECTOH" 1.5,
J02'104'1070109'111 '114‘ 1

[Q]

SEF4118

Injector (Cont’d)

COMPONENT DESCRIPTION

The fuel injector is a small, precise solenocid valve. When the
ECM supplies a ground to the injector circuit, the coil in the
injector is energized. The energized coil pulls the needle valve
back and allows fuel to flow through the injector into the intake
manifold. The amount of fuel injected depends upon the injec-
tion pulse duration. Pulse duration is the length of time the
injector remains open. The ECM controls the injection pulse
duration based on engine fuel needs.

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION.

1. Start engine.

2. Perform “"POWER BALANCE” in
“ACTIVE TEST” mode with
CONSULT.

3. Make sure that each circuit pro-
duces a momentary engine
speed drop.

OR

OK

. Start engine.

. Listen to each injector operating
sound.
Clicking noise should be

heard.
i NG

INSPECTION END

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect injector harness connector.

3. Turn ignition switch “ON".

4, Check voltage between terminal @ and
ground with CONSULT or fester.
Voltage: Battery voltage

NG

Y

oK

Check the following.
® Harness connectors

€». (O

® Harness connectors

® 10A fuse

® Harness for open or short
between injector and fuse

If NG, repair harness or con-

nectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition swiich “OFF”.

2. Disconnect ECM harness connector.

3. Check hamess continuity between injec-
tor harness connector terminal and

ECM terminals . . \ ;
o e

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

NG

+ OK

®

EC-216

Y

Check the fellowing.
® Harness connectors
:
® Harness connectors
® Harness for open or short
between ECM and injector
If NG, repair harness or con-
nectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

®
CHECK COMPONENT NG [ Replace injector. al
(Injector).
Refer to “COMPONENT INSPECTION”
below.

lOK

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

$ Trouble is not fixed.

Check ECM pin terminals for damage and check e
the connecticn of ECM harness connector. ="
Reconnect ECM harness connecter and retest.

INSPECTION END H

ET
COMPONENT INSPECTION P
Injector N

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14() [at 25°C (77°F)] EE
if NG, replace injector.

AECS559

=)
jein]

EC-217 369
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Start Signal

EC-S/SIG-01

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

IGNITION SWITCH
START

5A

Refer to “"EL-POWER".

~

s1{s
R TE4
)&

s

ECM (ECCS
GONTROL
MODULE)

E101

w
put}
4]
=z

104105106
110111112
18|117]118

AEC996
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Bl START SIGNAL CkT M
1. CLOSE THROTTLE, SHIFT
TO P OR N RANGE.
2 TOUCH START AND
START ENGINE
IMMEDIATELY
| _next || START |
SEF191L
% MONITOR % NO FAIL []
START SIGNAL OFF
CLSD TH/P SW ON
AIR COND SIG OFF
PIN POSI SW ON
| RECORD |
SEF111P
— = CONNECT
[ Ecn__[o{ conNECTOR]| &>
20
[
D &
o |
§ 1
G -
SEF1093P

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l
CHECK OVERALL FUNCTION. OK | INSPECTION END
E 1. Turn ignition switch “ON". "
2. Perform “START SIGNAL CKT”
in “FUNCTION TEST” mode with
CONSULT.
OR
1. Turn ignition switch “ON".
2. Check “START SIGNAL" in
“DATA MONITOR™ mode with
CONSULT.
IGN “ON” OFF
IGN “START” ON
OR
.ﬁi’ 1. Turn ignition switch to “START™.
A28/ 2. Check voltage between ECM
terminal @ and ground.
Voltage:
Ignition switch “START”
Battery voltage
Except above
Approximately 0V
l NG
Check the following. NG‘ Repair harness or connec-
#® Harness connector | tors.
® 7.5A fuse
® Harness for open or short between ECM
and ignition switch
i 0K
NG

CHECK COMPONENT
{Ignition switch).
Refer to EL section (“POWER SUPPLY

ROUTING").
iOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-219

Replace ignition switch.

=
g
=
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump

SYSTEM DESCRIPTION

Engine speed

hd

Camshaft position sensor

Start signal

ECM
(ECCS
control
module)

Y

Ignition switch

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turmed on to
improve engine startability. If the ECM receives a
120° signal from the camshaft position sensor, it
knows that the engine is rotating, and causes the
pump to perform. If the 120° signal is not received
when the ignition switch is on, the engine stalls.
The ECM stops pump operation and prevents
battery discharging, thereby improving safety.
The ECM does not directly drive the fuel pump. It
controls the ON/OFF fuel pump relay, which in

Fuel

Y

pump
reiay

Conditicn

Fuel pump operation

Ignition switch is turned to ON.

Operates for
5 seconds

Engine running and cranking

Operates

When engine is stopped

Stops in 1.5 seconds

Except as shown above

Stops

turn controls the fuel pump.

AEC187

AEC259

COMPONENT DESCRIPTION

Fuel pump

The fuel pump with a fuel damper is an in-tank type (the pump
and damper are located in the fuel tank).

Inertia fuel shutoff switch

The inertia fuel shutoff switch automatically stops the flow of fuel
to the engine when the vehicle is involved in a collision. The
impact does not have to be great to trigger the switch. Minor
parking lot bumping and severe road impacts (such as potholes)
may trigger the switch.

Once the switch is triggered, it must be reset manually before
starting the vehicle. Reset the switch by pressing the red but-
ton located on the top of the switch.

The inertia fuel shutoff switch is located near the driver’'s door
frame below the hood release handle.

EC-220



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

EC-F/PUMP-01
IGNITION SWITCH IGNITION SWITCH "
ON or START ON or START
| | Refer to “EL-POWER”. il
104 15A el
mmmm  Detectable line for DTC
¥ T e ;. NoOn-detectable line for DTC
L BR [E Rl
I_'_I
t
L .
T
JOINT
CONNECTOR-1
Eze
(KR r...__""_l
BR BR LGR LG; "
|—'—| |—'—| r’—|- @3 2
2z 3
LT e e D
RELAY LG/R LG/R
2 A7
é 9” KRl AF
FUEL PUMP
I & @
[}
LR LGR =
—- gl
‘i] L
@5 Ll
LR o
B/w S
I_._l B
DL, L]
LR BW )
i)
L/R =
71 3]l
IE ENTUER INERTIA FUEL
EXI o
,(\Egggl_%?“mo'- ACTUATED g7
RESET
2] BES
) B 8 BT
4 L L -
&
Refer to last page (Foldout page). EL
E22
O ED
B
W
GY
I 1
191{102{103] f104 J2of21[es]23] 38]30
24125]126127)28| {42fa3
107[108]108] [110 SBETER o
113[114f115] [116 T la6]a7
AEGCOG7
373
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Inertia fuel

shutoff switch

label

Reset —-1

button

Inertia fuel
shutoff switch

Access
hole

Cowl side trim
SWITCH RESET

SWITCH ACTUATED
L —
]
O1=
4=
AEC037
E] Fuel feed hose
‘-\-‘
/ AEC389

Fusible link

Fuel pump relay

SEF747R
DISCDNNECT
€
|
2] 1]
I5]
ﬂ
KD ©CH
S?EF412R

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK INERTIA FUEL SHUTOFF Yes‘ Reset inertia fuel shutoff
SWITCH. "] switch.
If the engine cranks but does not start after WARNING:
a collision, this switch may have been trig- If you see or smell gaso-
gered. line at any time other
Is the switch triggered? than during fueling, do
Red reset button/indicator shows the not reset the switch.
switch ON/OFF condition.
And the indicator is visible through side
slots of shroud.
l No
B
CHECK OVERALL FUNCTION. OK [ INSPECTION END
1. Turn ignition switch “ON”. o
2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be feit
on the fuel feed hose for 5 seconds
after ignition switch is turned “ON".
NG
NG

CHECK POWER SUPPLY.
1. Turn ignition switch “OFF".
2. Bisconnect fuel pump relay.
3. Turn ignition switch “ON™.
4. Check voltage between terminals @
and ground with CONSULT or tester.
Voltage: Battery voltage

h 4

g

®

EC-222

Check the following.
® 15A and 10A fuses
® Harness connectors

® Joint connector-1 @

® Harness for open or short
between fuse and fuel
pump relay

If NG, repair harness or con-

nactors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

B -\ ®
N / - |
l CHECK POWER AND GROUND CIRCUIT. NG~ Check the following.
1. Turn ignitiort switch “"OFF”. | ® Harness connectors
A\ 2. Disconnect fuel pump harness connec- M),
tor. ® Hamess connectors
Spare / N\ 3. Check harness continuity between termi- ,
th")e h nal and body ground, fuel pump ter- ® |nertia fuel shutoff switch
Fuel pump minaf @ and fuel pump relay connector Refer to “COMPONENT
Y fhamess terminal (5). INSPECTION” on next
connector AECO34 Continuity should exist. page.
I OK, check harness for short. ® Harness for open or short
hetween fuel pump and
'E OK hody ground
® Harness continuity between
fuel pump and fuel pump
DISCONNECT ) relay
Eﬁj] fﬁ@ It NG, repair harness or con-
— y nectors.
2
- L 4
CHECK CONTROL SIGNAL CIRCUIT. NG | Gheck the following.
@ 1. Disconnect ECM haress connectar. "| ® Harness connectors
2. Check harness continuity between ECM ,
b 1 terminal and fuel pump relay con- ® Harness connectors
= nector terminal {(1). ,
Continuity should exist. ® Harness for open or shon!
DISCONNET If OK, check harness for short, hetween ECM and fuel
1s. E}] pump relay
L - i — OK If NG, repair harness or con-
T.8. 3 nectors.
EEE
am -5
CHECK COMPONENT NG‘ Replace fuel pump relay.
{Fuel pump relay). "
@ 1. Reconnect fuel pumg relay, fuel
pump harness connector and
ECM harness connector,
2. Turn ignition switch “ON".
SEF413R 3. Turn fuei pump relay “ON” and
“OFF” in "ACTIVE TEST" mode
S — with CONSULT and check oper-
@;@ o E@ ating sound.
HS. 15. OR
p— — ‘@ Refer to “COMPONENT INSPEC-
[ ecw JolconnecTos]f B 3 1 ."@‘" TION” on next page.
¢ 5]] i oK
CHECK COMPONENT NG Replace fuel pump.
(Fuel pump). o
@ Refer to “COMPONENT INSPECTION”
on next page.
SEF414R l OK
Disconnect and reconnect harmess connec-
BACTVETESTE [ ] tors in the circuit. Then retest.
FUEL PUMP RELAY ON lTroubIe is not fixed.
= = = MONITOR = — — Check ECM pin terminals for damage and
CMPS-RPM{REF) Orpm check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.
MEF309F

EC-223

e

i

i

!
il

=1
Tut=t
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

COMPONENT INSPECTION

53 Fuel pump relay
Check continuity between terminals @) and ().
HS__ Conditions Continuity
I 2 1 J 12V direct current supply
3 between terminals @ and @ Yes
—
No current supply No

If NG, replace relay.
SEF511P

Fuel pump
1. Disconnect fuel pump harness connector.
2. Check resistance between terminals (1) and @).
Resistance: 0.2 - 5.0Q) [at 25°C (77°F)]
If NG, replace fuel pump.

SEF415R

Inertia fuel shutoff switch

1. Disconnect inertia fuel shutoff switch harness connector.
2. Check inertia fuel shutoffi switch, following the table as
shown below:

Conditions Continuity between terminals
@ and @
Switch open (tripped) No
Switch closed (set) Yes

SEF416R

EC-224



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-01
[ifl5
[
ECM (ECCS
CONTROL
MODULE])
PWST 1.5
[_21T|5_J mmm : Detectable line for DTC

w—  Non-detectable line for DTC

FE

e
=il

P .

POWER STEERING =6,
OIL PRESSURE
SWITCH
OFF @.. _T ON R
]
B/R BE:
B/R
r'j Fi2
7
k4 Fe03 o
B/R i
B/R B
=4 £ Ys
F213
EL
B

. (F3) (O E2)
? - 7J€

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

107]108[109( [110]111]112
113|114[115] [118[117]118

34135 36137}

AEC998
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

ﬂ Powsr steering oil

pressure switch

T@ﬁt

SEF745R

B PwW/ST SIGNAL CIRCUIT I

HOLD STEERING WHEEL
N A FULL

LOCKED Pposmon

THEN
TOUCH START

[ next [ START |

MEF023E

Power Steering Oil Pressure Switch (Cont’d)
COMPONENT DESCRIPTION

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and
adjust for the increased load.

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION. OK_ INSPECTION END
1. Turn ignition switch “ON".
2. Parform “PW/ST SIGNAL CiR-
CUIT” in "FUNCTION TEST”
mode with CONSULT.

Y

&#MONITOR #NO FalL  []

PW/ST SIGNAL QFF

I RECORD |

SEF5911

OR
1. Start engine.
2. Check "PW/ST SIGNAL” in
“"DATA MONITOR™ mode with
CONSULT.
Steering is in neutral
position:
OFF
Steering is turned:
ON

OR

CONNECT

[C__cH z{connecronﬂ E g

e

. @@—!

ELT
4=

SEF126P

.@a 1. Start engine.

2. Check voltage between ECM
terminal @ and ground.
Voltage:

When steering wheel is

turned quickly.
Approximately 0V

Except above
Approximately 5V

(pp.,

¢ NG

®

EC-226



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IE DISCANNECT Loy,
@ &

-

AEC760]

& DISCONNEST o DISEGHNEGT
A€ A€

[

ECM

G

o] coNNECTOR]|

25

@ L

AEC781

Power Steering Oil Pressure Switch (Cont’d)

®

@ l

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect power steering oil pressure
switch harness connector.

3. Check harness continuity between termi-
nal @ and engine ground.
Continuity should exist.

NG

OK

Check the following.

® Harness connectors

:

[ ] Igass for open or short
between power steering oil
pressure switch and engine
ground

If NG, repair harness or con-

nectors.

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harmmess connector.

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

NG

lOK

Repair harness or connec-
tars.

A€ D

AECT762

CHECK COMPONENT
{Power steering oil pressure switch).
Refer to “COMPONENT INSPECTION"

NG

below.
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

lTroubIe is not fixed.

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

and retest.

INSPECTION END

COMPONENT INSPECTION

N Replace power steering oil

pressure switch.

Power steering oil pressure switch

1. Disconnect power steering oil pressure switch harness con-

nector then start engine.

2. Check continuity between terminals @) and ).

Cenditions Continuity
Steering wheel is being turned Yes
Steering wheel is not being turmed No

If NG, replace power steering oil pressure switch.

EC-227
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve/Air Conditioning
System Input

EC-FICD-01
s : Detectable line for DTC
EATC FRONT A/C ‘
UNIT CONTRGL UNiT | 'ONITION SWITCH s : Non-detectable fine for DTC
ON or START :
| Refer lo {EAY : With EATC system
NN AILC_OIN 1o “EL-POWER". @: Without EATC system
R 2
L] L] g
BR/AW BRW : .
L
VoL
O
1
BRW
r‘j@ L
i @
W
=1 i
LOW r1_|
PAESSURE 1] JOINT -
e L |commecrona | I
o "
_®ON Ly Ly
OFF @-—"~ ri—, |_I_||T|
1] !LIS—JJ !|_+'_| I_I_‘ | IACV-FICD
l—-—' T T Uy % SOLENOID
BR F210
=1 5 N KR
[ I e T
PRESSURE
SWITCH o &
(Fo1) l—r-I (F11)
b [ IENREN] | :
L (F1o3)
I—|—J M55
R |—'—|_ E57 T
WR LI?" '
|+ WR LY
(R i
. I } I_._.
1] [ ]
B B B
WIR L L1 L
]l @
ECM (ECCS
ARCON |53V (50
MODULE)
% < Refer to last page (Foldout page).
sl ' CDIGH
7 I
@5 HH® e oo
Il =3)
B
101]122[ 103
107[1c8l109
al114115
AEC399
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-AAC valve

IACV-FIGD
solencid valve

/Intake manifold

IACV-FICD Solenoid Valve/Air Conditioning

System Input (Cont’d)

COMPONENT DESCRIPTION
When the air conditioner is on, the IACV-FICD solenoid valve

supplies additional air to adjust to the increased load.

SEF064R]

E
A€ 6 1B

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect |ACV-FICD solenoid valve
hamess connector.

3. Start engine, then turn air conditioner
switch and blower fan “ON”.

4. Check voltage between terminal @
and ground with CONSULT or tester,
Voitage: Battery voltage

h 4

M

SEF422R

OK

EC-229

collector SEF746R
DIAGNOSTIC PROCEDURE
@ﬁm f\ J IACV-FICD solenoid valve
A e )
SOV Ty, INSPECTION START
3 e’
S5 g c 7By
E—d'-l;l 7
Zo g @ - @ CHECK OVERALL FUNCTION, K| INsPEGTION END
X1000 rfmn 1. Start engine and warm it up sufficiently.
2. Check idle speed.
75050 rpm {in “N” position)
MEF634E If NG, adjust idle speed.
E’ — - 3. Turn air conditioner switch and blower
\ IACV-FICD solenaid valve - 4 :;i” ﬁW“Ehd‘;ON”- 4 ‘
B harness connector - hecheck idie speed.
\ e T 800 rpm or more (in “N” paosition)
NG
e v
Check if air conditioner compressor func- NG; Refer to HA secticn
tions normally. ("TROQUBLE DIAG-
NOSES").
OK
E y
NG

Check the following.
® 10A fuse
® Harness connectors

® Harness connectors @
® Harness connectors

® Joint connector-1 @

® FICD relay
Refer to “COMPONENT
INSPECTION".

® Harness for open or short
between IACV-FICD sole-
noid valve harness con-
nector and FICD relay

® Harness for open or short
between high pressure
switch and FICD relay

It NG, repair harness or con-

nectors.

]
i

=

[CX

381



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve/Air Conditioning
System Inp(gt (Cont’d)

& DISCONNECT
.. [ Iy
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF”. ® Harness connectors
Q] 2. Chack harness continuity between ter- . E1D
minal @ and boedy ground. ® Harness cornectors
L Continuity should exist. , @59
SEF423R OK ® Harness for open or short
between |IACV-FICD sole-

noid valve and ground
It NG, repair harness or con-

nectors.
Y
CHECK COMPONENT NG | Replace IACV-FICD sole-
(IACV-FICD solenoid valve). "1 noid valve.

Refer to "COMPONENT INSPECTION”
on next page.

oK

h 4

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

Trouble is not fixed.

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

h 4
INSPECTION END

382 EC-230



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve/Air Conditioning

(D] System Input (Cont’d)
«MONITOR % NOFAIL [] Air conditioning system input
AIR COND SIG ON &l
INSPECTION START
T,
E v A
CHECK OVERALL FUNCTION. NG | Check harness continuity
B 1) Start engine. "| between A/C system and En
| RECORD | =/ 2) Check A/C switch signal in ECM terminal €3). Refer to
AEC09T “DATA MONITOR” mode with HA section. If NG, repair
CONSULT. hamess or connectors. LC

With air conditioning switch

E COWNECT ™
G;\] “ON” and fan switch in any

position and any mode except

ECM  |O|CONNECTOR “QOFF”’, ambient temperature
X above 10°C (50°F):
oN i
With air conditioning switch

“OFF™;

OFF o7
D S OR o

" SEFazaR “i‘ﬁ'i"‘ 1} Start engine.
A=y 2} Check voltage between ECM =4
terminal @ and ground. -
Voltage:
With air conditioning switch A
“ON" and tan switch in any i
position and any mode
except “OFF”’, ambient tem- 2R
perature above 10°C (50°F) ="
Less than 2.3V '
With air conditioning switch a7
“OFFH e
Battery positive voltage
OK RS
Y
INSPECTION END BT
G
s
EL
(O
COMPONENT INSPECTION
5= FICD relay
Check continuity between terminals & and &).
s Conditions Continuity
rz 1 12V direct current supply Yes
3 between terminals @ and @
——
No current supply No
If NG, replace relay.
SEF511P

EC-231 383



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve/Air Conditioning
System Input (Cont’d)

IACV-FICD solenoid valve

Disconnect IACV-FICD solenoid valve harness connector.
& Check for clicking sound when applying 12V direct current
to terminals.

AEC183

7‘3 ]J 1] ) )E

o Check plunger for seizing or sticking.
e Check for broken spring.

SEF342H

384 EC-232
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Air Conditioner High Pressure Switch

a
G
IGNITION SWITGH - -
ON or START BATTERY EC-HP/SW-01
i | ) i
. goa |Refer to EL-POWER". [EE
P EE : Detectable line for DTG
! m— : Nor-detectable ling for DTC  —
L Bl
JOINT CONNECTOR-1
M6 E22
@ED N "
LL-E'I—?—r—E Lo |
LI GO
L L
-~ |
- - —
— ® o
L L L
=1 =] 151 =1 =1 AT
LoCO0LING L COOLING L] COOLING
FAN FAN FAN
RELAY-1 RELAY-2 RELAY-3
o {LO-RELAY) o (HI-RELAY) o (HI-RELAY) -
E20 Ir
ER L 2 R
LUOR LW BAW LR BRAW L/R
I E
B I ——— E.‘: i3
I_L]Ti ._ +
HIGH . -
PRESSURE mo
OFE SWITCH — ] I ek
.\ Lw LR
& [1 [T ST
] L/OR BRAW COOLING
s Oy £ o
Fats .
| L/OR BRW LOW HIGH RS
re | o
4 I—-—” 1—.—' Fi04
L/OR BRW e
3 ET
I I L]
UB L/OR BRAW B
1
o 1 7] [l s @—@ g
I_ | PDSW RADL RADH EoMI(ECC I I |
B B MODULE} B B B
A L 4+ L L £l
F21a)(Fais (E53) =
[ Refer to last page (Foldout page). -
B AN [
2
g% CDORGED)
__/ GY
| rll H.S.
101{102[103] l104]105|108 leo]21f22]23] a3s{3s] [40[41] [s3ls4]58
P
113]114]115) [118[117[1 13 alasTae]7 II Eﬂl[ﬂ@
AEC083A
385
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Air Conditioner High Pressure Switch
SYSTEM DESCRIPTION (Cont’d)

Cooling fan control by air conditioner high pressure switch

Air conditioner “ON" sighal
Air conditioner switch ™ ECM

(ECCS
controt

Y

Cooling fan relay(s)

Air conditioner pressure signal
module)

h 4

Air conditioner high pressure switch

When both air conditioner switch and high pressure switch are “ON”, cooling fans bperate at “High” speed.
OISCORNECT DIAGNOSTIC PROCEDURE

INSPECTION START

h 4
CHECK GROUND CIRCUIT. NG.; Repair harness or connec-
1) Disconnect high pressure switch har- tors.
™y ness connector.
@@ 2) Check harness for open or short

between terminal @ and engine

AECO084A ground. ,
Continuity should exist.

IE W DISCONMECT DISCORNECT oK
H.5. Géj] T.8. Eéj] E v

CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or connec-
1) Disconnect ECM harness connector. tors.
2) Check harness for open or short

Y

[[_ecm [olconnrcTor]l
9

between ECM terminal @ and terminal

Continuity should exist.

Cﬁa) " NG

AECossA| | CHECK COMPONENT Replace high pressure
{High pressure switch). switch.
Refer to “COMPONENT INSPECTION”

below.

OK

h 4

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Refer to EC-78.

h 4
INSPECTION END

Gd == 5 COMPONENT INSPECTION
€ M i Y

0“.
High pressure switch
C T g Check continuity between terminals @) and (@.

High-pressure side

I tinuit
line pressure kPa (kg/cm?, psi) Operation Continuity

Increasing to 2,246 (22.9, 326) Fan OFF Does not exist

Decreasing to 1,824 (18.6, 264} Fan ON Exists

High pressure switch

AECDB6A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

@l
IGNITION SWITGH
ON or START BATTERY EC-MIL-01
| | | | o
10A 104 |Refer to “EL-POWER". TE,
| ] |
L R Infnd
L B
o e — ]
R mmmm : Detectable (ing for DTC
I L e ; Non-detectable line ~
. rfﬂ far DTC L'@
|
L JOINT
I_|_I CONNECTOR-1
[33] E22
COMBINATION
METER 9]
(MALFUNCTION |—|—| )
INDICATOR LAMP} L @ R=P To EC-MAIN
L. L e
7
DATA LINK
T ST -
Py i) A
L}_l I f | | > |1 8 | R
YR VB YL BR = A
[_|_I M57,
I R
L -
1 B
B,
FOR SWITCHING
DIAGNOSTIC TEST FOR GST
MODES WITHOUT .
CONSULT TN ENEEE BR
& - L L
I—T—I YiG BiH B
T | gy
PU YR YB YL ® .—.—I b
R Wy By g% l ! oL
D RGO F107 LW via o BR ) L L L g
(FaoD) |—'—| |—'—|- = = = S
T T o ) F107 M78
LW YIG  BR D
| I | T T
PU YR YB YL LA YiG BfiH
| [ ] [ ]
sl Ileall Ifes1l Ifes]l [zl sl ® | ua
LED-R SCIRX  SCITX  SCIGL CHECK KUNE  |EGMEGCS B,R B
MODULE) i L
) (2
213) (25 EL
G118 Reter to last page {Foldout page).
o ] 27 [
! 21117 @y {[CTol [izfws Gy [s1° B DX
() , G
] EE 4 705D 3] NG
BR 1] | 15 w “Jd 17y
o |
- AGHIME o DA EGTS
T | w o \Lle/ &y
1

33
43
50

101]102]103| |104]105]106
107]108[109] |110)111]112
113114115 [116[117]118

AECO01A
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TROUBLE DIAGNOSIS — Index

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Index for DTC

P NO. INDEX FOR DTC

hems D-:-DC(‘)N SULT Reference CONSUE‘:C ftems Reference
{CONSULT screen terms) | MIL*1 GST™2 page GG 2 MIE*1 {CONSULT screen terms) page
AT 1ST SIGNAL 1103 P0731 AT saction PO00O o505 | NO SELF DIAGNOSTIC _
A/T 2ND SIGNAL 1104 PO732 AT section FAILURE INDICATED
A/T 3RD SIGNAL 1105 P0733 AT section PO160 0102 | MASS AIR FLOW SEN EC-87
AT 4TH S1G OR TCC 1106 PO734 AT saction Po110 0401 | INT AIR TEMP SEN EC-92

PO115 0103 | COOLANT TEMP SEN EC-97

N o ine | ovoa | e | e Pot20 | 0403 | THROTTLE POSI SEW EC-101
CAMSHAFT POSI SEN | 0101 P340 EG-150 P0125 0908  |*COQLANT TEMP SEN EC-108
CLOSED LOOP 0307 PO130 FCA1E PC130 0307 | CLOSED LOOP EC-116
COOLANT TEMP SEN 0103 o115 EC.07 P0130 0303 | FRONT 02 SENSOR EC-111
*COOLANT TEMP SEN | 0908 | Po125 EC-106 ig] 2;’ gjg; :;f: oS:g;NEsA;—ER Eg:;é
COOLING FAN 1308 P1900 EC-204 PO141 0902 |RR 02 SEN HEATER EC-125
CRANK P/S (OBD) COG | 0905 P1336 EC-189 PO171 o115 | FUEL SYS LEAN £ 120
CRANK POS SEN (OBD) | 0802 P0335 EC-146 o175 o114 | FUEL SYS RICH EC1az
CYL 1 MISFIRE 0608 PO301 EC-139 PO300 0701 | MULTI GYL MISFIRE EC-139
CYL 2 MISFIRE 0807 PO302 EC-139 P0301 0608 |CYL 1 MISFIRE EC-139
CYL 3 MISFIRE 0606 P0303 EC-139 P0302 0607 | CGYL 2 MISFIRE EC-189
CYL 4 MISFIRE 0605 |  P0304 EC-139 P0303 0606 | CYL 3 MISFIRE FC-139
CYL 5 MISFIRE 0604 P0305 EC-139 P0304 0605 |CYL 4 MISFIRE EC-139
CYL 8 MISFIRE 0603 P0306 EC-139 P0305 0604 |CYL 5 MISFIRE EC-139
ECM 0301 POG05 EC-179 PO306 0803 |CYL 6 MISFIRE EC-139
EGR SYSTEM 0302 P0400 EC-155 PO325 0304 | KNOCK SENSOR EC-143
EGR TEMP SENSOR 03065 P1401 EC-197 P0335 0802 | CRANK POS SEN (OBD) EC-146
EGRC SCLENOIDA 1005 P1400 EG-193 P0340 0101 | CAMSHAFT POSI SEN EC-150
EGRC-BPT VALVE 0306 PO402 EC-183 PGA0D 0302 | EGR SYSTEM EC-155
ENGINE SPEED SIG 1207 PO725 AT section P0402 0306 | EGRC-BPT VALVE EC-163
FLUID TEMP SENSOR 1208 POT10 AT section PG40 o0z | TV CATALYST ECA88
FR 02 SEN HEATER 0901 P0O135 EC-117 SYSTEM
FRONT Q2 SENSOR 0303 P0130 EC-111 POS00 0104 | VEHICLE SPEED SEN EC-168
FUEL SYS LEAN 0115 PO171 EC-129 PO505 {205 IACV-AAC VALVE EC-172
FUEL SYS RICH 0114 PO172 EC-134 POB00 0504 | AT COMM LINE EC-176
JACV-AAC VALVE 0205 PO505 EC-172 POBOS 0301 | ECM EC179
IGN SIGNAL-PRIMARY | 0201 P1320 EC-184 PO705 1003 | PARK/NEUT POSI 8W EC-181
INHIBITOR SWITCH 1161 PO705 AT seciion PO705 1161 | INHIBITOR SWITGH AT section
INT AIR TEMP SEN 0401 PO110 EC-9 PO710 1208 | FLUID TEMP SENSOR AT section
KNOCK SENSOR 0304 PO325 EC-143 PO720 1102 | VHCL SPEED SEN A/T AT section
LINE PRESSURE S/V 1205 PO745 AT section gg;if 11232 i'er:';'TE ;Ziji?_ sie ﬂ 223:22
MASS AIR FLOW SEN o102 Po100 EC-87 PO732 1104 | AT 2ND SIGNAL AT section
MULTI CYL MISFIRE 0701 P0300 EC-1 39 Povas 105 | AT 3RO SIGNAL AT section
OVERRUN CLUTCH S/~ | 1203 P1760 AT section PO 106 | AT 4TH SIG OR TG AT coction
PARK/NEUT POSI SW 1003 PO705 EC-181 PO740 1204 | TOR CONV CLUTCH SV AT section
REAR O2 SENSOR 707 P0136 EC-120 PO745 1205 |LINE PRESSURE SV AT section
RR 02 SEN HEATER 0902 PO141 EC-125 PO750 1108 | SHIFT SOLENOIDA A AT section
SHIFT SOLENOIDV A | 1108 1 PO750 | AT section PO755 1201 | SHIFT SOLENOIDY B AT section
SHIFT SOLENOID/ B 1201 PO755 AT section P1320 0201 | IGN SIGNAL-PRIMARY £C-184
THROTTLE POS| SEN 0403 P0O120 EC-101 P1536 0905 | CRANK P/S (OBD) COG £C-189
THRTL POSI SEN A/T 1206 F1705 AT section P1400 1005 ‘| EGRC SOLENOID/V EC-193
TOR CONV CLUTCH SV | 1204 PO740 AT section P1401 0305 | EGR TEMP SENSOR £C-197
TW CATALYST 0702 PO4Z0 EC-165 P1605 0804 | A/T DIAG COMM LINE EC-201
SYSTEM P1705 1206 | THRTL POS| SEN AT AT section
VEHICLE SPEED SEN G104 POS00 EC-168 Pi760 1208 | OVERRUN CLUTGH SV AT section
VHCL SPEED SEN A/T 1102 PQ720 AT section P1900 1308 COOLING FAN EC-204

*1: These are controlled by NISSAN.

*2: These are prescribed by SAE J2012.
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

FUEL PRESSURE REGULATOR @[
Fuel pressure at idling
kPa (kagfcm?, psi)

Approximatel
Vacuum hose is connected op Y

235 (2.4, 34)
o Approximately
h fed —
Vacuum hose is disconnects 294 (3.0, 43) =
Inspection and Adjustment LG
. EGR TEMPERATURE SENSOR
ldle speed*1 rpm
No-ioad*2 Resistance
* 76.8 - 93.8
(in "N" position) 750250 (76073) [at 100°C (212°F)] ko
Air conditioner: ON
{in “N” position) 800 or more FE
Ignition timing 15°£2° BTDC FRONT HEATED OXYGEN SENSOR
Clesed throtile position switch touch HEATER AT
speed {"CFF" to “ON") (in "N 950+150 )
. Resistance [at 25°C {77°F)] 9] 33-83
position) pm
*1: Feedback controlled and needs no adjustments Ef
*2: Under the following conditions:
® Ajr conditioner switch: OFF
® Electric ipad: OFF {Lights, heater fan & rear defogger) FUEL PUMP
® Sieering wheel: Kept in straight-ahead position - N N
*3: Disconnect throttle position sensar Resistance [at 25°C (/7°F)] 02-50
IGNITION COIL IACV-AAC VALVE
Primary voltage v 12 Resistance [at 25°C {77°F)] 9 Approximately 10.0 a7
Primary resistance )
[at 20°C {68°F)] ) Approximately 1.0
[l
Secondary resistance ) INJECTOR RS
A tely 10
[at 20°C (68°F)] K pproximately
Resistance [at 25°C (77°F)] 0 10-14
B
MASS AIR FLOW SENSOR
RESISTOR 3,
Supply voltage vV Battery voltage (11 - 14) s
Output voltage at idle y 10-17 Resistance [at 25°C (77°F)] kil Approximately 2.2
) 3.2-6.7 at ide* i
Mass air flow gm/isec 8.7 - 21.9 at 2,500 pm”
*: Engine is warmed up sufficiently and running under no-lead. THROTTLE POSITION SENSOR
i
» Resistance k{l
Throftle valve conditions fat 25°C (77°F)]
ENGINE COOLANT TEMPERATURE Completely closed Approximately 0.5
SENSOR Partially open 05-40
Temperature °C (°F) Rasistance kO Complately open Approximately 4.0
20 (68) 21-29
50 {122) 0.68 - 1.00
90 (194) 0.236 - 0.260
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)

CALCULATED LOAD VALUE REAR HEATED OXYGEN SENSOR
Calculated load vaiue %% HEATER

At idle 189 -380 Resistance [at 25°C (77°F)] 19 33-863

At 2,500 rpm 14.8 - 33.5

CRANKSHAFT POSITION SENSOR (OBD)

INTAKE AIR TEMPERATURE SENSOR Resistance [al 25°C (77°F)] 432 - 528
Temperature °C (°F) Resistance kQ

20 (68) 21-.29

80 (178) 0.27 -0.38
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