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CAL INCIDENT”.
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PRECAUTIONS AND PREPARATION

Special Service Tools

Tool number Engine application

{Kent-Moore No.} Description
Toal name SR GA

EG11140000
{J36777-6)

Ignition coil adapter
harmess

{J36470)
Rear heated oxygen
sensor wrench

Loosening of tightening rear
heated oxygen sensor

{J36471-A) Loosening or tightening front
Front heated oxygen heated oxygen sensor
sensor wrench X X

Supplemental Restraint System (SRS) “AlIR
BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or
severity of injury 1o the driver and front passenger in a frontal collision. The Supplemental Restraint Sys-
tem consists of air bag modules (located in the center of the steering wheel and on the instrument panel
on the passenger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable. Informa-
tion necessary to service the system safely is included in the RS section of this Service Manual.

WARNING:

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

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

e All SRS electrical wiring harnesses and connectors are covered with yellow outer insulation.
Do not use electrical test equipment on any circuit related to the SRS.

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

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

CAUTION:

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

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

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

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

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



PRECAUTIONS AND PREPARATION

BATTERY

® Always use a 12 volt baltery as

power 3ource.

® Do not attempt to disconnect

battery cables while engine is
running.

ECCS PARTS HANDLING

Handle mass air flow sensor carefully to
avoid damage.

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

Do not disassemiye IAC valve-AAC valve.
Everr a slight lgak in the air intake system
can cause serious problems.

Do not shock or jar the camshaft

position sensor.

Engine Fuel & Emission Control System

ECM

Do not disassemble ECM {ECCS control
module).

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

If a battery terminal is disconnected, the
memory will return 10 the ECM value, The
ECM will now start to self-control at its
initizl vaiue. Engine operation can vary

slightly when the terminal is disconnected.

However, this is not an indication of a
problem,

Do not replace parts because of & slight
variation.

WHEN STARTING

Do not depress accelerator pedal

when starting.

Immadiately atter starting, do not rev
up engine unnecessarily.

Do not rev up engine just prior to
shuidown.

EC-3

WIRELESS EQUIPMENT

2)

3

When instaliing C.B. ham radic or a
mobile phone, be sure to observe
the following as it may adversely
affect electronic control systems
depending on its installation tocation.
Keep the antenna as far as possitle
away from the electronic control
units.

Keep the antenna feeder line more

the 20 cm (8 in) away from the

harness of electronic controls.

Do not let them run parallel for a

long distance.

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

Be sure 1o ground the radio to
vehicle body.

FUEL PUMP

EC
L]

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

Tighten fuel hose clamps to the specified
torgue.

M HARNESS HANDLING

Securely connect ECM harness
connectors.

A poor connection can cause an
extremely high (surge) voitage to develof
in coii and condenser, thus resulting in
damage to ICs.

Keep ECM harness at least 10 om (4 in)
away from adjacent harnesses, to prevent
an ECM system malfunction due to
receiving external noise, degraded
operation of ICs, etc.

Keep ECM parts and harnesses dry.
Before removing parts, turn off ignition
switch and then disconnect battery

ground cable. AECB02
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PRECAUTIONS AND PREPARATION

SEF289H

No gap

AEC®12

Bend

Break

SEF291H

T T
Perform ECM in-
put/output signal)

inspection before

r

eplacement.

MEF0400C

SEF051P
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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 boit until the gap between orange indicators
disappears.

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

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

Before replacing ECM, perform Terminals and Refer-
ence Value inspection and make sure ECM functions
properly. Refer to EC-84 for SR engine model and
EC-309 for GA engine model.

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

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

EC-4



PRECAUTIONS AND PREPARATION

vaoltage

SEF348N

Precautions (Cont’d)
When measuring ECM signals with a circuit tester,

never allow the two tester probes to contact.

Accidental contact of probes will cause a short circuit

and damage the ECM power transistor.

EC-5
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ECCS Component Parts Location

— EGR valve & canisier
control solenoid valve

IAC-AAC —
valve |— EGR temperature sensar
JACVY-air r Throttle position sensor
regulator — ~— EGR valve
IACV-FICD r— EGRC-BPT valve

solenoid valve —
(— Fusl filter

Power steering
ail pressure switch

|— Canister

v

)

T

e ]
Engine coolant j 7 — ] — Intake air temperature sensor
temperature sensor L - Mass air flow sensor
Injectors -
— lghition coil, power transistor
Frent heated — camshaft position sensor
oxygen sensor built into distributor

Knock sensor ~ — Crankshaft position
sensor {OBD})

— Pressure reguiator

AECE73
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Pressure &
regutator ’

©IACY-air regulator -
Engine Coolant,

VEHGY S LS W1
‘-.L (.n ; EGR valve - '; J'
! s
‘ G S |
ignition coil, power transistor, 3 R ;‘T
camshaft position sensor J A
built into distributor -
Yy
R\ 7
\{ Radiator
A < Crankshaft pasition -
S sensor (OBD)
8T

Vehicle front

&X@\/ EL

\_/ \\ : \
W\ \
s ) \ \! \ B
/ J : / X
o=
e
EGR valve & canister \
\x control solenoid valve Hm\u
Y .
£

Knock sensor |

JTREY |
f\;/ / -.‘\_':j“ ;f{”er t:;rackei/’\@ L—

e

AECE74
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont’d)

Left side view

View A FRear seal Fuel pump

/ l-lllr access _i\l \ \Qamess connector
\\\\\\\\\\\\\ - .:.--l
£ v e

Q=

ECM harness
connector

View A

Diagnostic test
rmode selector — ECM

AEG803

intake air temperature sensor

Battery

8

Mass air flow sensor Rear heated oxygen sensor

SEF048P
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont’d)

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

\ sensor and power transistor

|
Terminal for camshafi position i @i
Power transistor l

Camshaft

position
sensor
— Metal tip of ignition ceil tower

{Terminal of secondary coil circuit} FE
NOTE: Power transistor, camshaft position sensor,
and ignition coil have to be replaced as a
distributor assembly. R
Isly

SEF853NA |
|

AECE75
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

OO b /.

EGRC-BPT valve
Three-way connector

View A

Throttle body

Vacuum
gallery

L]
N ’ _
YT EGR valve and canister Canister
_ control solenoid valve
\\‘ 8
B
5 @
®
@ Vacuum galiery
View B
EGRC-BPT valve
EGR valve
EGRC-BPT
valve tube
EGR valve & Vacuum gallery

canister control
solenoid valve

Three-way connector

AECE76

@ ® @@

242

Pressure regulator to intake
manifold collector

Throttle body to vacuum gallery
Three-way connector to vacuum
gallery

EGRC-BFPT valve to three-way
connector

EGRC-BPT valve to EGRC-BPT
valve tube

@ Three-way connector to canister
{vacuum line}

@ EGR valve & canister controt
solenoid valve to vacuum gallery
(for throttle body)

EGR valve & canister control
solencid valve to vacuum gallery
{for three-way connector)

EC-12

@ EGR valve & canister control
solenoid valve to air duct

EGRC-BPT valve to EGR valve

@ Canister {purge line) fo intake
manifold collector



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Gl
Camshaft position sensor injecti i i .
P » Egﬁgréqjectlon & mixture rat!o > Injectors
) (&
Mass air flow sensor >
; o " ) El
SE;Q'"G coolant temperature sen- > Distributor ignition system » Power transistor. R
LG
Frant heated oxygen sensor >
: »| 1ACV-AAC valve and
——— Idle air control system IACV-FICD solenoid valve
Ignition swiich >
Throttle position sensor >
IACV-air regulator control »| IACV-air regulator
|
Neutral position/Inhibitor switch »~ Gl
Air conditioner switch > T
Fuel pump control p| Fuel pump relay
Knock sensor » ECM A
(ECCS
control
EGR temperature sensor > module) .. -
° ;rggittgregtgﬂ_g’éégrgndisa%'?fgsrﬁ o »| Malfunction indicator lamp F&
system {On the instrument pansl)
Battery voltage > i
R
Power steering oil pressure »
switch - TR
; »i EGR valve & canister control B
EGR valve & canister control solenoid valve
Vehicle speed sensor &7
“
" Front heated oxygen sensor > mE
Crankshaft position sensor (OBD) > heater control Heated oxygen sensor heater TR
*3 BT
Rear heated oxygen sensor > =T
“ Cooling fan control * Cooling fan relay m
I &
Intake air temperature sensor »
*3 ElL
AT control unit > Air conditioning cut control » Air conditioner relay,
(G2

*1: These sensors are not directly used to control the engine system. They are used only for the on-board diagnosis.
*2: The DTC related to A/T will be sent to ECM.
*3: Under normal conditions, this sensor is not for engine control operation.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[SR]

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

Camshaft position sensor

Engine speed and piston position

A4

Mass air flow sensor Amount of intake air

Engine coolant temperature sensor Engine coolant temperature N

Front heated oxygen sensor Density of oxygen in exhaust gas

Throttle position

Throttle position sensor

¥

Neutral position/Inhibitor switch Gear position

Throttie valve idle position

ECM
(ECCS

A

injector

Y

Vehicie speed sensor Vehicle speed

control
module)

Y

Ignition switch Start signal

Air conditioner switch

Air conditioner operation

v

Knock sansor

Engine knocking conditions

hd

Batlery Battery voltage

Y

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 iever is changed from “N” to
“D” (A/T models only)

¢ High-load operation

{Fuel decrease)

¢ During deceleration

244 EC-14



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[SR |

CLOSED LOOP

CONTROL ECM
{(ECCS
control  Injection puise

Feadback s‘:rgnal modue}

Fronmt
heated
oxygen

Sensor

\. Fuel injection
Combustion @

MEF025DA

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

MIXTURE RATIO FEEDBACK CONTROL (CLOSED
LOOP CONTROL)

The mixture ratio feedback system provides the best air-fuel
mixture ratio for driveability and emission control. The three way
catalyst can then better reduce CO, HC and NOx smissions.
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-143. This maintains the mixture ratio
within the range of stoichiometric (ideal air-fuel mixture).

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 controlied to
stoichiometric by the signat from the rear heated oxygen sensor.
This stage is referred to as the closed loop control condition.

OPEN LOOP CONTROL

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

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

High-engine coolant temperature

After shifting from “N” to “D”

During warm-up

When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the front heated oxygen sensor. This
feedback signal is then sent to the ECM. The ECM conirols the
basic mixture ratio as close to the theoretical mixture ratio as
possible. However, the basic mixture ratio is not necessarily con-
trolled as originally designed. Both manufacturing differences
(i.e., mass air flow senscr 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-15 245
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[SE ]

~ Injection puise
I :I
M

No. 1 cylinder

No. 2 cylinder

I—l

No. 3 cylinder

1
|~ 1 engine cycle —n—~|

Seguential muitipart fuel injection system

No. 4 cylinder

MEFE22D
No. 1 cylinder-n I 11
No. 2 cylinder Il M Il
No. 3 cylinder It 11 I
Na. 4 cylinder n Il Tl
i

|— 1 engine cycle —=

Simultaneous multiport fuel injection system

MEF523D

Engine speed and piston 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 four cylinders twice each
engine cycle. In other words, pulse signals of the same width
are simultaneously transmitted from the ECM.

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

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

FUEL SHUT-OFF

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

Distributor Ignition (DI) System
INPUT/OUTPUT SIGNAL LINE

Ignition switch

Camshaft positicn sensor —
- Amount of intake air
Mass air flow sensor »
: Engine coolant temperature
Engine coolant temperature sensor >
Throttle position
Throttle position sensaor P >
Throttle valve idle position ECM
Verml p Vehicle speed (ECCS .| Power
ehicle speed sensor » control transistor
module)

Start signal

Knock sensor

Engine knocking

Gear position

Neutral position/Inhibitor switch

Battery

Battery voliage

A4

A 4

246
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTIONLSR]
Distributor Ignition (DI) System (Cont’d)

(Trﬁsec; i SYSTEM DESCRIPTION

1.75 The ignition timing is controlled by the ECM to maintain the best
= 150 A air-fuel ratio for every running condition of the engine. &
2 The ignition timing data is stored in the ECM. This data forms
g 125 the map shown.
H 100 The ECM receives information such as the injection pulse width 2
§ and camshaft position sensor signal. Computing this
8o information, ignition signals are transmitted to the power tran-
= sistor. E#

600,000 1400 1,800 2,200 ed., N: 1,800 rpm, Tp: 1.50 msec
Engine speed (rpm) SEF742M A °BTDC

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

e At starting

e During warm-up

e Atidle

® Hot engine operation

e During acceleration [FE

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- L
tions. The retard system does not operate under normatl driving
conditions.

If engine knocking occurs, the knock sensor monitors the con-
dition. The signal is transmitted to the ECM (ECCS control mod-
ule). The ECM retards the ignition timing to eliminate the knock- 57

ing condition.
Air Conditioning Cut Control
INPUT/OUTPUT SIGNAL LINE
Air conditioner “ON” signal EE,
Air conditioner switch >
Neutral position
Neutral position/Inhibitor switch >
Throttle valve opening angle
Throttle position sensor ™ ECM
(ECCE-‘E» Air RS
. contra »| conditioner
— Engine speed module) relay
Camshaft position sensaor - jﬁ
=l
Engine coolant temperature
Engine coolant temperature sensor > i,
Start signal
Ignition switch g EL
SYSTEM DESCRIPTION A

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-17 247



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[SR ]

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

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

Vehicle speed

A4

Neutral position/Inhibitor switch

Neutral position

Y

Throtile position sensor

ECM
(ECCS
control

Throttle position

A4
y

Engine coolant temperature sensor

Injectors

maodule)

Engine coolant temperature

Camshafi position sensor

Engine speed

248

!

If the engine speed is above 3,950 rpm with no load (for
example, in neutral and engine speed over 3,950 rpm) fuel will
be cut off after some time. The exact time when the fuel is cut
off varies based on engine speed.

Fuel cut will operate until the engine speed reaches 1,150 rpm,
then fuel cut is cancelled.

NOTE:

This function is different than deceleration control listed
under “Multiport Fuel Injection (MFI) System” on EC-14.

EC-18



EVAPORATIVE EMISSION SYSTEM

Description

)

o

Intake manifold Throtile
/ body

EGR valve and
canister control
solenoid valve Mu—_

Purge Iine--\ Bl

i
Fuet check vaive } L\,’acuum v‘?'—% L5
line
] Vapor
apor lin
| - R-" =
Pur? - ﬂ Main purge orifice
control |
valve E
T Canister =
Gonstant—" I /_ .

purge orifice %#ﬁ.i}/ <3z Air

Fuet fillercallpfwitrlw & : 4 : Fuel vapor oL
pressure relief valve &' = Gl
and vacuum relief 'é‘;—\_j

Fuel tank valve AECET7

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- sy
coals in the canister.

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

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

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

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

=
=
1

fod!
il

,
pr
=]

33y

BT
. HE
Inspection
CANISTER

Check canister as follows: .

1. Blow air in port (8 and ensure that there is no leakage.

2. Apply vacuum to port ®&). [Approximately —13.3 to —20.0 EX
kPa {—100 to —150 mmHg, -3.94 to -5.91 inHg}]

3. Cover port (© with hand.

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

SEF312N

EC-19 249



EVAPORATIVE EMISSION SYSTEM

‘ Fuel vapor

Canister side

AEC8E99

Valve B

i Valve A
Fuel tank side

SEF427N

250

Inspection (Cont’'d)
FUEL CHECK VALVE

Check valve operation

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

FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing.

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

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

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

EC-20



POSITIVE CRANKCASE VENTILATION

Description

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

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

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

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

The ventilating air is then drawn from the air duct

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

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

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

PCV valve
_\

;  Fresh air
. Blow-by gas

R AV

Blow-by gas during
high-load operation

Oil separator

Batfle plate

PCV valve operation

Engine not running

or backfiring Cruising
R §
D |
A"
Idiing or Acceleration or
decelerating high load

AEC923

AECO11

EC-21

Inspection

PCV (Positive Crankcase Ventilation)

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

VENTILATION HOSE

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

251
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BASIC SERVICE PROCEDURE

= Data link connector
for CONSULT ) :
L -~ AECH78

B FUEL PRES RELEASE N I:l

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

Iy
[ START B

SEF823K

Fuel pump fuse

\ \\ AEC680

SEF574N

252

Fuel Pressure Release

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

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

SUPPORT” mode with CONSULT.

Start engine.

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

Turn ignition switch “OFF”.

o ko

Remove fuse for fuel pump.

Start engine.

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

Turn ignition switch off and reconnect fuel pump
fuse.

Rl A

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-22



BASIC SERVICE PROCEDURE

Fuel Pressure Regulator Check

Fuel pressure 1. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold.
Plug intake manifold with a rubber cap.

Connect variable vacuum source to fuel pressure regulator.
— 2 . 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. i

30
20
1] 50

0 &0

LSRN

To pressure regulator

SEF718B

@‘ Injector Removal and Installation

Release fuel pressure to zero.

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

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

Remove injectors with fuel tube assembly.

LG

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

Injector - v Ii=
Insulator % y
:Q"‘q) l T 30 m
Coo. QOLJ [
O-ring g4
SEF&15N
- Bl
g 7. Install injectors.
@E ¢ Clean exterior of injector tail piece.
Insulator —— 1 L | ¢ Use new O-rings. &T
| —— Locate plate
[ on this side.
0O-ring ! B4
\
Fuel tube P=
assembly n ; —=
W BT
;/lnsmator
I SEFG18N .
I

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

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

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

e CP} 2_1‘4?—26 N-m

{21 - 27 kg-m, 15 - 20 fi-Ib}

/
— — RN - d L
79:\\A }Tighten in numerical order. . ERn
- - — —

SEF588N
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BASIC SERVICE PROCEDURE

NOTE

254
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BASIC SERVICE PROCEDURE

Adjustment

PREPARATION .
* Make sure that the following parts are in

good order.
(1) Battery ¢
{2) Ignition system
(3) Engine oil and coolant levels
(4) Fuses
(5) ECM harness connector
(6) Vacuum hoses .
(7) Air intake system

{Oil filler cap, oil level gauge, etc.)
(8) Fuel pressure ¢
(9) Engine compression
(10) EGR valve operation :

Idle Speed/Ignition Timing/ldle Mixture Ratio

(11) Throttle valve

Overall inspection sequence

INSPECTION

¥

On models equipped with air conditioner,
checks should be carried out while the air
conditioner is “OFF”.

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

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

Turn off headlamps, heater blower, rear
defogger.

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

Perform diagnostic test mode |l
(Self-diagnostic results).

NG

' | Repair or replace.

CK

Ad

Check & adjust ignition timing.

F 3

A

Check & adjust idle speed.

F 3

h 4

Check frent heated oxygen sen-
sor function.

NG

h 4

sor harness.

Check front heated oxygen sen-

NG Repair or replace harness.

Y
h 4

OK

OK

Chack CO%.

OK Replace front heated oxygen sen-

b4

NG

SOfr.

A4

sary.

Check emission control parts
and repair or replace if neces-

Check front heated oxygen sen- OK

sor function.

h 4

Y

INSPECTION END

EC-25
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BASIC SERVICE PROCEDURE

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

START
v
Visually check the following: )
® Ajr cleaner clogging
® Hoses and duct for leaks
& EGR valve operation
¢ Electrical connectors
® Gasket (intake manifold, cylinder head, exhaust system)
AECES2 ¢ Throttle valve and throttle position sensor operation
B
\_L/ _ " —
~ -~ Start engine and warm it up until engine coolant temperature indicator
points to the middle of gauge.
—HCHECK — Ensure engine speed stays below 1,000 rpm.
~
~ Y, \ !
' Open engine hood and run engine at about 2,000 rpm for about 2 minutes
o under no-load.
Malfunction indicator
lamp
SEFO51PA
E v
Perform the Diagnostic Test Mode Il (Self-diagnostic results).
OK NG
Y
Repair or replace components as neces-
sary,
¥ h 4
SEFR4EF 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.
’E] B IGN TIMING ADJ I []
IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START. D Y
AFTER DOING S0, ADJUST , 1. Select "IGNITION TIMING ADJ” in WORK SUPPQORT mode.
IGNITION TIMING WITH A W/ 2. Touch “START".
TIMING LIGHT BY TURNING OR
THE CAMSHAFT POSITION 1. Turn off engine and disconnect throttle position sensor hamess
SENSCR. connector.
2. Start engine.
| START |
SEF546N
’/”\l ’ ~ v
/' Intake mamfc'drcﬁ”e?{m/ 2 3 a4 Rev engine (2,000 - 3,000 rpm) 2 or 3 times undar no-load, then run
;%K/ L e engine at idle speed.
Throttie position l
sensor harness
connector - it @
AN
“'\Qi =
_§ .

256
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BASIC SERVICE PROCEDURE

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

! @l
Check ignition timing with a timing light.
M/T: 15°+2° BTDC HE
A/T: 15°+2° BTDC (in “N” position)
OK NG y
B
Adjust ignition timing to the specified value by turning
AECE04 distributor after loosening bolts which secure distributor. .
< L
B IGN TIMING ADJ B[] M/T: 15°+2° BTDC .
A/T: 15°22° BTDC (in “N” posilion)
IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.
AFTER DOING SO, ADJUST ¥
IGNITION TIMING WITH A G) 1 Select "IGN TIMING ADJ” in "WORK SUP- EE
TIMING LIGHT BY TURNING ' PORT” mode. T
THE CAMSHAFT POSITION 2. Touch “"START".
SENSOR. OR oL
' 1. Stop engine and disconnect throttle position I
I START I @ sensor harness connector.
SEF546N 2. Start engine.
_ - b T
’/\Inltake manifoid collec or/ 3 - -
4 = 2074 Check idle speed.
\. \“” 1:‘17-# :_-5 E Read idle speed in “IGN TIMING ADJ” in BT
' B (- y “WORK SUPPORT” mode.
Thrattle position OR

sensor harne?s

Check idle speed. =

Pt
M/T: 75050 rpm
A/T: 75050 rpm {in “N” position)
OK + NG v A
Hev engine {2,000 - 3,000 rpm) 2 or 3 times under
no-load, then run engine at idle speed. BR
0 WIGN TIMING ADJ B |
‘
— ~ CONDITION SETTING — - Adjust idle speed by turning idle speed adjusting screw. S
laN/T FEeDBACK HOLD M/T: 75050 rpm
AIT: 750+50 rpm {in “N" position) 26
=== MONITOR == =
CMPS.RPM (REF)  762rpm >
IGN TIMING 1BBTDC BT
CLOSED TH/POS  ON ¥

SEF54BN @ Touch “BACK”- )
T,

OR
4 1. Turn off engine and connect throttle position
\{ Idle spesd — sensor harness connector.
" adjusting sorew ©_ 2. Start engine. EL
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under 12X
no-load, then run engine at idle speed.

v
- ©

SEF053P
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BASIC SERVICE PROCEDURE
Idle Speed/lgnition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©
o '
moc | cal e {0} I Check idle speed.
ooe | LeuT | LT ENTER 5™ Read idle speed in “DATA MONI-
" o5 1] ) TOR” mode with CONSULT.

OR
. Check idle speed.
I

M/T: 800250 rpm
A/T: 800+£50 rpm {in “N” position)
oK ¢ NG

Check IACV-AAC valve and replace if nec-
essary.

Check IACV-AAC valve harness and repair
if necessary.

[ RECORD J |

SEFS50N Check ECM function® by substituting
another known good ECM.

SEF813J

w MONITOR # NO FAIL [ 7]

CMPS-RPM (REF]  812rpm

Y& MONITOR ¥ NO FAIL D

CMPS=RPM (REF} 2000rpm
FR 02 MNTR RICH

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

L J

¥

. See “FR Q2 MNTR” in “DATA

MONITOR” mode.

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

. Maintain engine at 2,000 rpm

EFO54P under no-load (engine is warmed

up sufficiently). Check that the

monitor fluctuates between
“LEAN" and “RICH” mere than 5
times during 10 seconds.
1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN —
g:gn —LEAN —
OR NG
1. Set "Front heated oxygen sensor
monitor” in the Diagnostic Test
Mode II.
(See page EC-36.)
2. Run engine at about 2,000 rpm
for about 2 minutes under no-

SEF987K load.

3. Maintain engine at 2,000 rpm
under no-load. Check that the
malfunction indicater lamp goes

| / on and off more than 5 times dur-

ing 10 seconds.

<
) |
- @

N

L0

| RECORD

5]

]

lOK
END

SEF051P)
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BASIC SERVICE PROCEDURE

=

Front heated oxygen sensor
harness connector

DISCONNECT

A &

MEFO031DA]

Q

[__Ecm__ [ connEcToR]| @
45

DISCONNECT

€
&

=

SEF056P

M ACTIVETEST M E
COOLANT TEMP 20°C

=== MONITOR===

CMPS-RPM (REF) Orpm
INJ PULSE 0.7msec
IGN TIMING 5BTDC

o] -
au]| up ][ own j[ad]

AEC681

DISCONNEET Engine coolant
temperature sensor
harness connector

[T

2.5 ko resistor

AECEB82

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

E M l

Check front heated oxygen sensor harness:

1. Turn off engine and disconnect battery ground
cabie.

2. Disconnect ECM harmness connector from ECM.

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

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

Continuity exists ..o OK
Continuity does not exist...........cccovreeneeec NG
CK NG

Repair or replace harness.

h 4

Connect ECM harness connector to ECM.

Y

R|
1. Connect battery ground cable.
2. Select "ENG COOLANT TEMP" in
“ACTIVE TEST"” mode.

3. Set “COOLANT TEMP" to 20°C (68°F) by
touching “Qu" and “Qd" and “UP”,
“DOWN".

OR

@ 1. Disconnect engine coclant temperature
sensor harmess connector.

2. Connect a resistor (2.5 k1) between ter-
minals of engine coolant temperature sen-
saor harness connector.

3. Connect battery ground cable.

h

Start engine and warm it up until engine coolant
termnperatures indicator points to middle of gauge.
(Be sure to start engine after setting “COOLANT
TEMP” or installing a 2.5 k{2 resistor.)

AECE92

'
®

EC-29
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BASIC SERVICE PROCEDURE

Sy
——
= oJ
// x1000 r/min \
SEF248F
aek | <3| o> ﬁ @
mope | HSHT et T l ENTER
et
SEF913J

% MONITOR ¥ NO FALL L]
CMP$*RPM (REF)  2000rpm
RICH

FR Q2 MNTR

RECORD

SEF(54P

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"%.

Idie CO: Less than 10% and engine runs
smoothly.

After checking CO%,
1. Touch “BACK”.

OR

_ 1. Disconnect the resistor from terminals of engine
= coolant temperature sensor harness connector.
2. Connect engine coolant temperature sensor har-
ness connector to engine coolant temperature
Sensor.

SEF987K
I
\\ //
— RN CHECK —
-~ ~
/ 1\
SEF051P

260

NG OK

Replace front heated oxygen sensor.

s 4
1. See “FR 02 MNTR" in “Data moni-
tor” mode.

2. Maintain engine at 2,000 rpm under
no-load {engine is warmed up suffi-
ciently.). Check that the monitor fluc-
tuates between "LEAN” and “RICH”
more than 5 times during 10 sec-
onds.

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

OR
@. 1. Set “Front heated oxygen sensor
monitor” in the Diagnostic Test Mode
1.
{Refer to EC-35.)
2. Maintain engine at 2,000 rpm under
no-load. Check that the malfunction
indicator lamp goes ON and OFF

mare than 5 times during 10 sec-
onds.
NG OK
'
®

EC-30



BASIC SERVICE PROCEDURE

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

CI) @l

Connect front heated oxygen sensor harness

A
connector to front heated oxygen sensor. L
y il

Check fuel pressure regulator.
(Refer to EC-23.}

A 4
Check mass air flow sensor and its circuit.
Refer to TROUBLE DIAGNOSIS FOR DTC 12.
(Refer to EC-98.)

h 4
Check injector and its circuit.
Refer to TROUBLE DIAGNOSIS FOR NON- CL
DETECTABLE ITEMS.
(Refer to EC-214.)

Clean or replace if necessary. BT
¥ AT

Check engine coolant temperature sensor and
its circuit. Refer to TROUBLE DIAGNOSIS FOR

DTC 13, 98. B
(Refer to EC-103, 199.)

v RA

Check ECM function” by substituting another
known good ECM. il
*: ECM may be the cause of a problem, but S8

this is rarely the case.

BT
HA
EL

[m)
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

" Introduction

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

Two Trip Detection Logic

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

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

MIL
ltems 1st trip 2nd trip
Blinking Lighting up | lighting up
Misfire {Possible ihree way catalyst damage)— DTC: 65-71 (P0304-P0300) is being detected X
Misfire (Possible three way catalyst damage}— DTC: 65-71 {P0304-P0300) has been detected X
Three way catalyst functton — DTC: 72 (P0420) X
Closed loop control — DTC: 37 {P0130) X
Except above X

The “trip” in the “Two Trip Detection Logic” means performing of the “DTC Confirmation Procedure”.

HOW TO READ DTC Diagnostic Trouble Code (DTC)

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

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

1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mods Il (Self-Diagnos-
tic Results) Examples: 11, 21, 103, 114, etc.

These DTCs are controlled by NISSAN.

2. CONSULT or GST {Generic Scan Tool) Examples: P0340, P1320, P0705, PO750, etc.
These DTCs are prescribed by SAE J2012.

e Output of the trouble code means that the indicated circuit has a malfunction. However, in case
of the Mode Il and GST they do not indicate whether the malfunction is still occurring or
occurred in the past and returned to normal.

CONSULT can identify them. Therefore, using CONSULT (if available) is recommended.

HOW TO ERASE DTC
The diagnostic trouble code can be erased by the following methods.
(3% Changing the diagnostic test mode from Diagnostic Test Mode Il to Mode | by turning the mode

selector on the ECM. (Refer to EC-35.)
Selecting “ERASE” in the “SELF DIAG RESULTS” mode with CONSULT.

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

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

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

HOW TO ERASE DTC (With CONSULT)
o If a DTC is displayed for both ECM and A/T control unit, it needs to be erased for both ECM
and A/T control unit.

o [f diagnostic trouble code is not for A/T related items (refer to EC-70), skip steps 2 through 4.

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

2. Turn CONSULT “ON” and touch “A/T".

3. Touch “SELF-DIAG RESULTS".

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

5. Touch “ENGINE”.

6. Touch “SELF-DIAG RESULTS"”.

7. Touch “ERASE”. (The DTC in the ECM will be erased.)
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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 3 seconds and
then turn it ““ON"" again.

E SELECT SYSTEM l [ SELECT DIAG MODE ] B SELF-DIAG RESULTS L]
| ENGINE ] [ SELF-DIAG RESULTS . | FAILURE DETECTED HIA
| AT I | | DATA MONITOR ] SHIFT SOLENOIDAV A _
[ AIRBAG | ‘:l'> [ ECU PART NUMBER | |:> EF
| | L |

[ ! | | ; s
| ] | | [ ERASE |[ PRINT |

2. Turn CONSULT "ON”, and touch 3.  Touch “"SELF-DIAG RESULTS™. 4. Touch "ERASE". (The DTC in the

“AST A/T control unit will be erased.}

Touch

Touch . | .
F \BACK" “BACK". 5

I seLect svsTem [ SELECT DIAG MODE  []| B SELE-DIAG RESULTS B [ o
| ENGINE ] IWOFIK SUPPORT | FAILURE DETECTED  TIME

| AT - ] [secromGREsuTs ] SHI[F;FO TSES]LENOIDN A O -
| AIRBAG | |:> [ DATA MONITOR - ]l:{l>

L ] [ ACTIVE TEST ] o7
L [ [EcM PARTS NUMBER ] 0 -

1 | [FuNcTION TEST | [ ERASE | PRINT | .

5. Touch "ENGINE", 8. Touch “SELF-DIAG RESULTS". 7. Touch "ERASE". (The DTC in the
ECM wiil be erased.)

SAT320HA

QE,/ HOW TO ERASE DTC (Without CONSULT)
If the diagnostic trouble code is not for A/T related items (refer to EC-70), skip step 2. EE!

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

2. Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section “TROUBLE 8T
DIAGNOSIS”, “Self-diagnosis”.

3. Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM.
(See page EC-35.) B8

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 coclant temperature, short

fuel trim, long fuel trim, engine speed, vehicle speed. 8
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. EL
This data can be utilized to duplicate the malfunction and to diagnose the trouble.

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

The data can be stored only for the 1st trip. It can not be renewed even at the 2nd trip. The freeze frame |5
data can be stored for only one item. Therefore, the ECM has the following priorities to update the data.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Freeze Frame Data (Cont’d)

Priority Deiected items
Misfires — DTC: 65-71 (P0304-P0300)
Fuel Injection Systemn Function — DTC: 76 (P0170)
2 Except the above items (includes A/T items)
For example, an EGR malfunction (Priority: 2) was detected and the freeze frame data was stored at the

1st trip. After that, misfire (Priority; 1) is detected in another trip, and freeze frame data is updated from
the EGR malfunction for the misfire.

1

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.
—HCHECK — e |f the malfunction indicator lamp does not light up, refer to
EL section ("WARNING LAMPS AND CHIME”) or see
-~ ~ EC-233.

/ | \ 2. When the engine is started, the malfunction indicator lamp
should go off.
If the lamp remains on, the on-board diagnostic system has
SEF0STP detected an engine system malfunction.

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

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

malfunction has been detected.
Only the following malfunctions will light up or blink the MIL even in the
1st trip.
& “Misfire (Possible three way catalyst damage)”
e “Three way catalyst function”
e “Ciosed loop control”
3. SELF-DIAGNOSTIC : This function allows diagnostic trouble codes to be read.
RESULTS
4. FRONT HEATED OXY- : This function allows the fuel mixture condition {lean or rich), monitored
GEN SENSOR MONI- by front heated oxygen sensor, to be read.
TOR
Refer to “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page.

" Diagnostic Diagnostic
Conation Test Mode | Test Mode il
f"gm‘z SELF-DIAG-
N storpe BULB CHECK NOSTIC
'gnition | ‘.-,\b RESULTS
switch in v
“ON" position Engine
f running MALFUNCTION | TRONT HEATED
WARNING OXYGEN SEN-
@lﬂ; i ] * SOR MONITOR
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

C"] Turn ignition switch
@ “ON". (Do not start
engine.)

o
(Y

¥

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

Diagnostic Test Mode | — BULB
CHECK

(Turn diaghostic test mode selector
on ECM fully clockwise)

h

Wait at least 2 seconds.

(Turn diagnostic test mode selector
fully counterclockwise.)

A4

Y

& -

Start engine.

Y

Diagnostic Test Mode |
— MALFUNCTION WARNING

DIAGNOSTIC TEST MODE I
— SELF-DIAGNOSTIC RESULTS

h 4

(63 = 63

Start engine.

y

Diagnostic Test Mode |l
— FRONT HEATED OXYGEN
SENSCR MONITOR

*1: If the selector is turned fully clockwise at this time, the diagnostic
trouble code will be erased from the backup memory in the ECM.

e Switching the modes is not possible when the engine

is$ running.

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

Test Mode |I.

Turn back diagnostic test mode selector to the fully

counterclockwise position whenever vehicle is in use.

EC-35
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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-233.

DIAGNOSTIC TEST MODE I-—-MALFUNCTION WARNING

MALFUNCTION
INDICATOR LAMP

Condition

When the maifunction is detected or the ECM’s CPU is malfunctioning. (The “1 trip” or “2 trip” is
shown in the “MIL lllumination” of the “DTC Chart”.) Refer to EC-62.

OFF No malfunction.

e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode |1l (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 {NDi-
CATOR LAMP as shown below.

Example: Diagnestic trouble code No. 12 and No. 43

ON

06 03 0.6 0.3
! [ R ]

onN | ) — |
- | L

i L
D | ] SR
0.9 03 2.1 0.6 0.9 241 Unit: second
S — [ »
Diagnostic trouble code No. 12 Diagnostic trouble code No. 43 AEC490

Example: Diagnostic trouble code No. 103
08 0.3
—

[ .
06 09 03 21
. e . 4

Diagnostic trouble code No. 103 Unit: second
SEF182P

Long (0.6 second) blinking indicates the number of ten digits, and short {0.3 second) blinking indicates
the number of single digits. For example, the malfunction indicator lamp blinks 10 times for 6 seconds
{0.6 sec x 10 times) and then it blinks three times for about 1 second (0.3 sec x 3 times). This indicates
the DTC “103” and refers to the malfunction of the park/neutral position switch.

In this way, ail the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“55” refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE CHART, refer to EC-62.}

HOW TO ERASE DIAGNOSTIC TEST MODE Il (Seif-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.)

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

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

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

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

MALFUNCTION INDICATOR LAMP

Fuel mixture condition in the exhaust

Air fuel ratio feedback control

gas condition
ON Lean
- Closed loop system
OFF Rich

*Remains ON or OFF

Any condition

Open 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 middle of gauge.

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

ning at 2,000 rpm under no-load.

the ECM memory.

OBD System Operation Chart

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DETECTABLE ITEMS
¢ When a malfunction is detected for the first time, the DTC and the freeze frame data are stored in

e 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-32.
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 until the vehicle is driven 40 times (except for
Misfire and Fuel Injection System). For Misfire and Fuel Injection System, the DTC and freeze frame
data can be displayed until the vehicle is driven 80 times. The “TIME” IN “SELF-DIAGNOSTIC
RESULTS” mode of CONSULT will count in response to the number of times the vehicle is driven.

SUMMARY CHART

ltems

MIL {goes off)

DTC, Freeze Frame Data (no display)

Fuel Injection System

3 {pattern C}

80 {pattern B)

Misfire

3 (pattern C)

80 (pattern B)

Except the aboves

3 (pattern B)

40 (pattern A)

Details about patterns “A”, "B”, and "C” are on EC-39.

EC-37
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

This driving pattern satisfies C and B patterns.
/ NG This driving pattern  This driving pattern
Vehicle NG NG Detection satisfies B but satisfies G
speed Detection .~  Detection not G, but not B.
I Il e
[
A | il ’
[
o Al A
5 | VAL
o N
o fGN onl T T oL : . | ,
I (I
a o ! : ! ! . I
v oeNoFF [: [ II ‘ I :: . |
Eogl | | ! " ‘ i N
(o (ol b X a i
] I I A
we S
ants up. ———— ____#l"'—"ﬁ— "ML goes Eﬁffﬂlff_gr’f__——ﬂ"
ﬁ MIL L } [ | 1. Ll ;|
= 'max | j | i | o R i
2=  goes off. ; ! X |
Vo¢ Pl ] 4 5 I){'TL_‘_[_
CounterfffAi#fflfﬁwﬁ%—-{--hﬁ r_kg__;_.‘,____ﬂl_?____i__‘ =
: | | ; |
P i ‘f . ) ” } | H
Lo i Lot K i | |
| IR ' ¥ ! "
| i i |
A | (| :‘! | | L | | fl I '
= I i | | [ h
S o ‘DisPLAY | .! I g K |, (DISPLAYL
£ v 1 o 7] ! N B | DISPLAY
€  DisPLAY 3 | ; ‘ | P14
g _.._.f_',ilﬁn——rf——}—-—i‘—i——; __f,T*-,,TIL,,_,ﬂ,,,,iT*,, ~
max . 1 1
Lo S T
— 1
2 Counter T == ! H } T 2 r.l————i—l————{‘_ll——__l_:_-___f.l___H..J__.T_-__lh_q
= L TR ¥ I i y B | Lo |‘
3 Pl 0o ! | | H | i | | N
5 B r I h ¥ i - | : o |
v ¢ : 1 ! I X ! ! ! "DTCex&sts‘ [
v Lo e o i | DTC exists ' BTC EXIS‘IS ' 'TIME 5 "
f |} DTC exists. |, : ‘} IFII || TIME: 2 I} TIME: 4 I| (I II['B
| ;i TIME: O | [ I I ‘L :z \l Coo ; !DTCexlstsE
SELF- : DTC exists. ‘DTC exists. DTC exists. ! DTC exists 11 DTC exists. | l IDTC e)usts TIME: 78 |!
Q\ DAGNOSTIC riye:- 0 MTIME: 1 || TIME: 0 ITIME: 1| |1 TIME: 3 I TIME: 4 | M} c
= LA T T e R P i | o' - TN
vy I A R MU WS L (I I K K T B ‘
S Other I ; [ | i I il ! [ M
O screen SR N I I o U U U S PN I
S T S L L I A
{AUTO } screen i ( R H ,747',,*,;%,,,]4,,,ﬁT'%Wﬁ,‘H,,ﬁ,#,j ,,,,, Tr,
1 ! |
o SR AN | S N | N | A I |
* screen &
945 7
AECS26
*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. ]ng to set DATA MONITOR (AUTO THIG) 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-
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tern B) without the same malfunction.
(The DTC and the freeze frame data still remain in
ECM.)

EC-38

played any longer after vehicle is driven 80 times (pat-
tern B) without the same malfunction.

(The DTC and the freeze frame data still remain in
ECM.))



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)
EXPLANATION FOR DRIVING PATTERNS FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM”
(Driving pattern A) &l

Engine
coolant ¢ R
temperature o
{1} Engine coolanl temperature should go over 70°C (158°F). EH

70 (158)

LG

40 (104)
20 (68)

(2 Engine coolant temperature should change more than 20°C
4 (BB°F) after starting engine.

L
i
!
! | time —w=-
!Ghll ON IGN OFF
|
Engine ! |
speed : L/—(aa Ignition switch should be changed from "ON" to "OFF". EE
rpm l (
I | — (4} Engine speed should go over 400 rpm.
|
400~ —pprr — — — ——— T e — — — =
0 .

AECHT4

e
i
i)

{Driving pattern B)

Driving pattern B means vehicle operaticn is as follows:
All components and systems shouid be monitored at least once by the OBD system. =
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. =1
{Driving pattern C)

Driving pattern C means vehicle operation is as follows:
(1) Driving pattern A should be satisfied. )
(2) The foliowing conditions should be satisfied at the same time:

Engine speed: (Engine speed in the freeze frame data} +375 rpm

Calculated load value: (Calculated load value in the freeze frame data) x (1+0.1) [%] ST

Engine coolant temperature (T) condition:

o When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).
o When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than
or equal to 70°C (158°F).
Example:
If the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)

To be satisfied with driving pattern C, the vehicle should run under the following conditions: i
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 cieared when the malfunction is detected regardless of (1), (2). (*1 in “OBD 7

SYSTEM OPERATION CHART")

e The C counter will be counted up when (1), (2) are satisfied without the same malfunction.
o The MIL will go off when the C counter reaches 3. (*2 in “OBD SYSTEM OPERATION CHART") i
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OBD System Operation Chart (Cont’d)

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

This driving pattern satisfies with A and B patterns.
Vehicle NG NG g?tection This driving pattern This driving pattern
speed Detection Detection satisfies with A but not B.  satisfies with B but not A.
' [} J
A [T
5 : * SN
5 . ! Iy [ ‘
a ! i ! i I \
2 0 L i a ‘
= IGN OW_U ; [ i L !
a
| RN
N4 i ! | \ Pl | f i —U
IGN OFF I | \ ‘ I | |
b ) | | [ Jh I Iy 1 i i t
b T N I I ¥ I | || 1
Loy I Y i hy h f i K
o IR I ¥ 5 || !
b Lo I Iy i il 1 # [
\ i S N 1 " fl I |
MIL ! l[ ool T 41 ML tights up. || JE H JI’ r ¥
- _ . H . o _ . ! [ [ I
A lights up. — i ++ = T r i 3 VRO N FOU e Bt s
oML L B ey __ )l Mibgoesoft | Led U
2 goes off— 1M T [ i X th e A (! E 1 |
v B !0 it Ir L : o I r1i 42| {l i31 A 5 | n_'.P_
S 1 O N 5 R S L } Il d -—--—rz
Counter T H’ ﬁ' ; T[ ‘LF “ *—]l"r——— II—————'H"—_#I ***—n————l——-:—-—-——i‘lL
I | I t |
Col Hooot TR i ' E [ | j |
N
A Lo oo I | | SR | ¥
2 o T T L \ /] h ¥ | , !
z ST T {1 N | R O I |
DISPLAY, I | . [ ' [ n
g Mo ISy T T T H f‘ H +r- H ﬂ 1 PISPLAY :NO
S St R O 1R Rt R
® max | | [ ! | Pl {
N e e e L o anll
g A __o| 0 I 1 2____117*_; I: 5 B 49
% Counter Pl I Hl I i 1 | ,___—h_"”‘T‘T*’**f‘l”
<8 | 'J I T b i! N | (' t | P
Q | IR | ot I N b ! i
= K \ . [ | | i | 1! i |
o | [ R R Y ! l ! [ \ i l ¥
v to T N ¥ X ' ' i H b 1
il [ N I I i | DTC exists | DTC exists. DTC exists. | t
: |l DTC em?tS- F: I h I FFTIME: 2| }'TIME:d l :!nME;eEIJ T ||l'*8
SELF- 1} TME: 0 e H h " ! | X DTC exists. | |
DIAGNOSTIC :DTC exists. | |0TC exists. E ?Thfgeoxist& HDTC exists. | |} DTC exists. : l‘DTc exists. TIME: 38| ;ND
A RESULTS  {TIME: D ITIME: 1], [TIME: (I TIME: 11 I TIME: 3 TIME: 41| i I/—’%f pTC
H screen — . ) I L W] t _r-—HJ— ; J F !r—'H LA
A I HR T A 1 L O O O R L R A
screen 1! 11 ! LS S & S N A | |
S DATA MONITOR || T AT I Tt 1 i ﬁ' T T
O (AUTO TRIG) screen 1 6! I I K i L] k I [ [ i
o ; | | L —4I__—|’k |r|umqﬁr“-m_T_—_—T‘_;AiT%___-H_“-__L__I___—T%i
Other i i i Ll gl Hii L H J_l iJ ” _H 4‘ ! H
screen \/N -
*5
AEC527
*1: When the same malfunction is detected in two con- *5: Other screen except DATA MONITCR (AUTO TRIG)
secutive trips, MIL will light up. can not display the malfunction.
*2: MIL will go off aiter vehicle is driven three times (pat- *6: DATA MONITOR (AUTO TRIG) can display the mal-
tern B} without any malfunctions. function at the moment it is detected.
*3: When a malfunction is detected for the first time, the *7: The malfunction can not be. displayed because the tim-
DTC and the freeze frame data will be stored in ECM. ing to set DATA MONITOR (AUTO TRIG) screen was
*4: The DTC and the freeze frame data will not be dis- missed against the NG detection.
played after vehicle is driven 40 times (pattern A) with- *8: The DTC and the freeze frame data will not be dis-
out the same malfunction, played after vehicle is driven 40 times (pattern A) with-
{The DTG and the freeze frame data still remain in out the same malfuncticn.
ECM.) (The DTC and the freeze frame data still remain in
ECM.)
270 EC-40
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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
coolant °C (°F)
fermperature
(1) Engine cooclant temperature should go over 70°C (158°F).
70 (158)
40 {104)
20 {68)
{2) Engine coolant temperature should change more than 2G°C
1 (68°F) after starting engine.
'th ON IGN OFF
I
Engine ! |
speed l’/—[S} Igniticn switch should be changed from “ON"' to "OFF".
rpm I .
(4) Engine speed should go over 400 rpm.
WOl — e o —— —— -
ot f T
AECS74

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

(Driving pattern B)

Driving pattern B means vehicle operation is as follows:

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

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

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

o The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART").
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= Data link connector

for GONSULT
A t AECB78

NISSAN

CONSULT

UE940

by
START

| SUB MODE |

SEF138P

SELECT SYSTEM,

ENGINE

RN E

SEF895K

[l seiect biag mobe [
| WORK SUPPORT

| SELF-DIAG RESULTS

| AcTIVE TEST

I
|
| DATA MONITOR |
|
I

| ECM PART NUMBER

| FuncTION TEST B
SEF136P

[ seectoinemooe  [A]]

| FREEZE FRAME DATA

I
I
I
I

|
|
|
]
|
:

EF137P

272

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.

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

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

5. Touch “ENGINE”.

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

For further information, see the CONSULT Operation
Manual.
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~ CONSULT (Cont'd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE 8
i
Item gﬁg_" ﬁfﬁg DATA | ACTIVE F#gﬁ' I;F;il:nzs
PORT NOSTIC MONITOR| TEST TEST DATA MA
RESULTS 1
Camshaft position sensor X X X
Mass air flow sensor X X EHi
Engine coolant temperature sensor X X X X
Front heated oxygen sensor X X X LG
Rear heated oxygen sensor X X
Vehicle speed sensor X X X X
Throttle position sensor X X X X
EGR temperature sensor X X =B
INPUT Intake air temperature sensor X X
Crankshaft position sensor (OBD) X
Gl
ﬂ Knock sensor X
E Ignition switch (start signal) X X T
= Closed throttle position switch X X bl
u Air conditicner switch X
E Park/Neutrai position switch X X X A
§ Power steering oil pressure switch X X
8 Battery voltage X =
8 injectors X X X
X {lgni- BA
Power transistor (Ignition timing}) X tion sig- X X X
nal)
IACV-AAC valve X X X X X BR
Air conditioner relay X
OuTPUT Fuel pump relay X X X X &T
Cooling fan X X X X
EOGI: \E\l,\f & canister control sole- X X X X BS
Front heated oxygen sensor heater X X
Calculated load value X X BT
X: Applicable
*1: The items appear on CONSULT screen in FREEZE FRAME DATA mode only if a diagnostic trouble code (DTC) is HA
detected. For details, refer to EC-52.
EL

iy
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Cont'd)

Diagnostic test mode

Function

Work support

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

Self-diagnostic resuits

Self-diagnostic results can be read and
erased quickly.

Data monitor

Input/Output data in the ECM can be read.

Active test

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

ECM part numbers

ECM part numbers can be read.

Functicn test

Conducted by CONSULT instead of a tech-
nician to determine whether each system is
HOK" O'I’ “NGI!‘

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-52).

WORK SUPPORT MODE

WORK ITEM

CONDITICN

USAGE

THRTL POS SEN ADJ

CHECK THE THROTTLE POSITION SENSOR SIG-
NAL. ADJUST IT TO THE SPECIFIED VALUE BY
ROTATING THE SENSOR BODY UNDER THE FOL-
LOWING CONDITIONS.
® [GN SW “ON”

ENG NOT RUNNING

When adjusting throttle position
sensor initial position

IGNITION TIMING ADJ

®
® ACC PEDAL NOT PRESSED
®

IGNITION TIMING FEEDBACK CONTROL WILL BE
HELD BY TOUCHING “START”. AFTER DQING S0,
ADJUST IGNITION TIMING WITH A TIMING LIGHT
BY TURNING THE CAMSHAFT POSITION SEN-
SOR.

When adjusting initial ignition
timing

IACV-AAC VALVE ADJ

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

When adjusting idle speed

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

CRANK A FEW TIMES AFTER ENGINE STALLS.
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SELF-DIAGNOSTIC MODE

CONSULT (Cont’d)

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

(DTC) Chart” (See page EC-62.)
DATA MONITOR MODE

Monitored item ECM Main
{Unit] input | . Description Remarks
. sighals
signals
CMPS-RPM #® Indicates the engine speed computed |® Accuracy becomes poor if engine

(REF) [rpm]

OO0

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

speed drops below the idle rpm.

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

MAS AIR/FL SE [V]

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

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

COOLAN TEMP/S
[*Cl or [°F]

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

When the engine coolant temperature
sensor is open or short-circuited, ECM
enters fail-safe mods. The engine
coolant temperature determined by the
ECM is displayed.

FR 02 SENSOR [V]

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

RR O2 SENSOR [V]

Ol0] O |O
O] O O

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

FR 02 MNTR
[RICH/LEAN]

O
O

Display of front heated oxygen sensaor
signal during air-fuel ratio feedback
control:

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

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

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

RR 02 MNTR L

[RICH/LEAN]

Display of rear heated oxygen sensor
signal.

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

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

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

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

00

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

NOTE:

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

matically.
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CONSULT (Cont’d)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Description

Remarks

BATTERY VOLT [V]

O

The power suppiy voltage of ECM is
displayed.

THRTL POS SEN
(V]

O

The throttle position senser signal volt-
age is displayed.

EGR TEMP SEN [V]

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

INT/A TEMP SE [°C]
or [°F]

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

START SIGNAL
[ON/QFF]

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

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

played regardless of the starter signal.

CLSD THL/P SW
[ON/OFF]

O OO 1000

Indicates the closed throltle position
[ON/OFF] determined by the closed
throttle pasition switch (A/T models) or
throttle position sensor (M/T models)
signal.

ON: Closed throttle position

QFF: Other than closed throttle
position

AIR COND SIG
[ON/OFF]

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

P/N POSI SW
[ON/CFF]

OO

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

PW/ST SIGNAL
[ON/OFF]

O

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

IGNITION SW
[ON/OFF]

O] O 0|0

Indicates [ON/OFF] condition from
ignition switch.

INJ PULSE [msec]

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

® When the engine is stopped, a certain

computed value is indicated.

B/FUEL SCHDL
[msec]

O

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

IGN TIMING [BTDC]

O

Indicates the ignition timing computed
by ECM accaording to the input signals.
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CONSULT (Cont'd)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Description

Remarks

IACV-AAC/V [%]

O

indicates the idie air control valve
{(AAC valve) control value computed
by ECM according to the input signals.

A/F ALPHA [%]

O

Indicates the mean value of the air-
fue! ratic feedback correction factor
per cycle.

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

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

AIR COND RLY
[ON/OFF]

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

FUEL PUMP RLY

Indicates the fuel pump relay conirol

[ON/OFF] condition determined by ECM accord-
ing to the input signals.
COOLING FAN Indicates the conirol condition of the
[HI/LOW/OFF] cooling fans {determined by ECM
according to the input signal).
HI ... High speed operation
LOW ... Low speed operation
OFF ... Stopped
EGRC S0L/WV Indicates the control condition of the
[ON/OFF] EGR valve & canister control solencid

valve (determined by ECM according
fo the input signal).

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

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

02 SEN HEATER
[ON/OFF]

Indicates [ON/OFF] cendition of front
heated oxygen sensor heater deter-
mined by ECM according to the input
signals .

CAL/LD VALUE [%)]

“Caiculated load value” indicates the
value of the current airflow divided by
paak airflow.

ABSOL TH-P/S [%)]

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

MASS AIRFLOW
[gm/s]

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

VOLTAGE Voltage measured by the voltage
[V] prabe.
PULSE Pulse width, frequency ar duty cycle ® Only “#" is displayed if item is unable

[msec] or [Hz} or [%]

measured by the pulse probe.

tc be measured.

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

EC-47
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGMENT CHECK ITEM (REMEDY})
® Engine: Return 1o the original
- ) ® Hamess and connector
FUEL trouble condition If trouble symptom disappears, e Fuel iniectors
INJECTION ® Change the amount of fuel see CHECK ITEM. ® Front hjeated oXvaEn SEnsor
injection using CONSLULT. ' ¥
® Engine: Afier warming up, idle
the engine. . .
IACV-AAC/ Engine speed changes according |® Harness and connector
) :
OPENING Chan_ge the IACV AAC valve to the opening percent. & |ACV-AAC valve
opening percent using CON-
SULT.
® Engine: Return to the original ® Harness and connector

ENG COOLANT
TEMP

trouble condition

® Change the engine coolant
temperature indication using
CONSULT.

If trouble symptom disappears,
see CHECK ITEM.

Engine coolant temperature
sensor
Fuel injectors

® Engine: Return to the original
trouble condition

ITGmI;I:;IgN ® Timing light: Set SJ;OS?JE gﬁﬁ;’; disappears. | g Agjust initial ignition timing
® Retard the ignition timing using
CONSULT.
® Engine: After warming up, idle ® Harness and connector
the engine. ® Compression
POWER ® A/C switch "OFF” Engine runs rough or dies ® |njectors
BALANCE & Shift lever "N” ) ® Power transistor
® Cut off each injector signa! one ® Spark plugs
at a time using CONSULT. @ |gnition coils
® Ignition switch: ON ® Harness and connector
COOLING FAN |® Turn the cooling fan “ON” and | Coocling fan moves and stops. @ Cooling fan motor
“OFF” using CONSULT.
® |gnition switch: ON (Engine
FUEL PUMP stopped) Fuel pump relay makes the oper- |® Harness and connector
RELAY ® Tum the fusl pump relay "ON" ating sound ® Fuel pump relay
and “OFF” using CONSULT '
and listen to operating sound.
EGRC @ |gnition switch: ON
SOLENOID & Turn solenoid valve “ON” and | Solenoid valve makes an operat- |® Hamess and connector
“OFF" with the CONSULT and |ing sound. @ Solenoid valve
VALVE . .
listen to operating sound.
SELF- . . , . . . -
# |n this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by
LEARNING - "
CONT touching “CLEAR” on the screen.
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CONSULT (Cont'd)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITICON JUDGEMENT CHECK ITEM (REMEDY)
@ |gnition switch: ON
SELF-DIAG {Engine stopped) A
RESULTS ® Displays the resuilts of on- - Objective system
board diagnostic system.
@ |gnition switch: ON
(Engine stopped) ® Harness and connector
® Closed throttle position Throttle valve: opened OFF ® Throttle position sensor
i L . .
CLOSED switch circuit I.S tested Th.rattle position sensor
THROTTLE POSI when throtile is opened adjustment
and closed fully. (Closed ® Throttle linkage
throttle position is selected Throttle valve: closad ON & \erify operation in DATA
by throttle position sen- MONITOR mode.
sor.)
)
® |gnition switch: ON Hamess anq .connector
. @ Throttle position sensor
(Engine stopped) Range (Throttle valve full @ Throttle position sensor
THROTTLE POSI @ Throttle position sensor 9 Y More than . P
Lo opened — Throttle valve adjustment
SEN CKT circuit is tested when 3.0V )
. fully closed) ® Throttle linkage
throttle is opened and . A
closed full ® Verify operation in DATA
¥ MONITOR mode.
® Ignition switch: ON o H d t
{Engine stopped) Out of N/P positions OFF o Narrtlesls anltlconne.;: ;r
PARK/NEUT POSI | ® Inhibitor/Neutral position neltral position Swich of
. L inhibitor switch
SW CKT switch circuit is tested ® Linkage or inhibitor switch
when shift lever is manipu- | In N/P pesitions ON 9

lated.

adjustment

& [gnition switch: ON
(Engine stopped)

# Hamess and connector
® Fuel pump

FUEL PUMF ® Fuel pump circuit is tested | There is pressure pulsation on the fuel
. . #® Fuel pump relay
CIRCUIT by checking the pulsation |feed nose. i -
. ® Fuel filter clogging
in fuel pressure when fuel
- ® Fuel level
tube is pinched.
@ |gnition switch: ON
(Engine stopped)
)
EGRC S0V ® EGR valve & canister con- | The solenoid valve makes an operating Harness and conr?\ector
. o ® EGR valve & canister con-
CIRCUIT trol solenoid valve circuit | sound every 3 seconds. :
. . trol solencid valve
i5 tested by checking sole-
noid valve operating noise.
® Ignition switch: ON
Engi t d . ]
COOLING FAN { ng.: ne s opge ). . The cooling fan rotates and stops every Harn.ess and connector
® Cooling fan circuit is ® Cooling fan motor
CIRCUIT . . |3 seconds. .
tested when cooling fan is ® Cooling fan relay
rotated.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY}

START SIGNAL
CIRCUIT

® |gnition switch: ON —
START

® Start signal circuit is
tested when engine is
started by operating the
starter. Before cranking,
battery voltage and engine
coolant temperature are
displayed. During
cranking, average battery
voltage, mass air flow sen-
sor output voltage and
cranking speed are dis-
played.

Start signal: OFF — ON

® Harness and connector
® |gnition swiich

PW/ST SIGNAL
CIRCUIT

® [gnition switch; ON
{Engine running)

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

Locked position

ON

Neutral position

OFF

® Harness and connector

® Power steering oil pres-
sure switch

® Power steering oil pump

VEHICLE SPEED
SEN CKT

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

Vehicle speed sensor input signal is

greater than 4 km/h (2 MPH)

® Harness and connector
® Vehicle speed sensor
® Electric speedometer

IGN TIMING ADJ

® After warming up, idle the
engine.

# |gnition timing adjustment
is checked by reading igni-
tion timing with a timing
light and checking whether
it agrees with specifica-
tions.

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

® Ajr-fuel ratic feedback cir-
cuit {injection system, igni-
tion system, vacuum
system, etc.) is tested by
examining the front heated
oxygen sensor output 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 regulator,
harness or connector)

® IGNITION SYS (Spark
plug, power transistor,
igniticn coil, harness or
connecter)

® VACUUM SYS (Intake air
ieaks)

® Front heated oxygen sen-
sOr circuit

® Front heated oxygen sen-
saor operation

® Fuel pressure high or low

® Mass air flow sensor
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CONSULT (Cont’d)
FUNCECE)“NA TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
@
® After warming up, idle the &
engine.
@ |nj erati )
Injf,-ctor gperatlon of each @ Injector circuit {Injector, [iE
cylinder is stopped one
harness or connector)
after another, and result- . . . ) - . ‘
ant chande in engine rota- Difference in engine speed is greater @ Ignition circuit (Spark plug,
POWER BALANCE o g ) 9 than 25 rpm before and after cutting off power transistor, ignition B
tion is examined to evalu- L . .
) the injector of each cylinder. coil, harness or connector}
ate combustion of each , :
cylinder. (This is only dis- ¢ Compression .
: ® Valve timing LG

played for models where a
sequential multiport fuel
injection system is used.}

@ After warming up, idle the

. ® Harness and connector
engina.

L -AA ] =
® IACV-AAC valve system is Difference in engine speed is greater * ,':? Va):saC : E:e\’rsiiriction FE
IACV-AACHN tested by detecting 9 P g P g. .
; . than 150 rpm between when valve open- |  between air inlet and
SYSTEM change in engine speed |, e ot 80% and at 20% IACV-AAC valve N
when IACV-AAC vaive 9 ’ o Gh

L] justi
opening is changed to 0%, IAS (ldle adjusting screw)

20% and 80%. = - adjustment

AT
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CONSULT (Cont'd)

FREEZE FRAME DATA

Freeze frame data

item Description
gg\DGETROUBLE ® ECCS component part/control system has a trouble code, it is displayed as "PXXXX". [Refer to
PPXXXX] Alphabetical & P No. Index for DTC” (EC-61).]
#® "Fuel injection system status” at the moment a malfunction is detected is displayed.
® One mode in the following is displayed.

FUEL SYS DATA

“MCDE 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
"MQODE 5”: Open loop - has not yet satisfied condition to go to closed loop

CAL/LD VALUE [%]

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

COOLANT TEMP

°C] of [F] ® The engine coclant temperature at the moment a malfunction is detected is displayed.
® “Short-term fuel trim” at the moment a malfunction is detected is displayed.
S-FUEL TRIM [3¢] ® The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base

fuel schedule.

L-FUEL TRIM [%)]

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

ENGINE SPEED
[rpm]

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

VHCL SPEED {km/h]
or [mph]

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

detected by ECM.

DATA MONITOR can be performed continuously untii a malfunction is detected. However, DATA

MONITQOR cannot continue any longer after the malfunction detection. Eid
2. “MANU TRIG” (Manual trigger):

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

Use these triggers as follows:
1. "AUTO TRIG”

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

¢ While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)” mode, especially in case the incident is intermittent. -
Inspect the circuit by gently shaking (or twisting) suspicious connectors, components and harness GL
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”.) bt

2. "MANU TRIG” '

& |f the malfunction is displayed as soon as “DATA MONITOR” is selected, reset CONSULT to “MANU &7
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.

)

|y seect moniTor ITEM |

ECM INPUT SIGNALS

MAIN SIGNALS
SELECTION FROM MENU

[ et necoroinacono |
[avro e | TR B

|
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|
|

I |

| IIIII SET RECORDING COND I
o e _| IR

I
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I
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ADDRESS SETTING
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I
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"SETTING" "AUTO TRIG" "MANU TRIG" !
A malfunction can be A malfunction can not be
displayed on "DATA displayed on "DATA EL
MONITOR" screen MONITOR" screen =
automatically if detected. automatically even if
detected. 18
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST): Sample

SEF139P|

Data link connector
for GST Ny

AEC6E78

Sample screen”

CARB OBD-II
PROGRAM CARD
v0.05

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

SEF141P

CARB OBD-Il MENU

1: CURRENT DATA

: FREEZE DATA

: TROUBLE CODES

: CLEAR CODES

. 02 TEST RESULTS
; READINESS TESTS
. AUTOPROBE

. SETUP

Lo hWN

SEF142P|

284

Generic Scan Tool (GST)

DESCRIPTION

Generic Scan Tool {OBDII scan tool) complying with SAE J1978
has five different functions explained.on the next page.
1509141 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.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Generic Scan Tool (GST) (Cont’d)

FUNCTION
Diagnostic test mode Function
o
R . . . - i3]
- luding ana- ®
MODE 1 (Current data) ThIS. mode gains access .to. cuTrent emission-related data vatues, lncy g .
log inputs and outputs, digital inputs and outputs, and system status information.
This mode gains access to emissian-related data value which were stored by [
MODE 2 (Freeze data) ECM during the freeze frame. Refer to “Freeze Frame Data” (EC-52).
This mode gains access 1o emission-related powertrain trouble codes which
MODE 3 {Trouble codes) g P Em
were stored by ECM. =
This mode can clear all emission-related diagnostic information. This includes:
¢ Clear number ot diagnostic trouble codes (MODE 1) e
¢ Clear diagnostic trouble coedes (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)
i i - ftoring test 2
MODE 5 (02 test resuls) This mode gains access to the on-board healed oxygen sensor manitoring te
resulis.
Gl
T
AT
F&
Pl
EE)
BT
&
=
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

NOTE
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TROUBLE DIAGNOSIS — General Description

Introduction

Sensors The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc. The ECM &
% ECM Actuators 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 [
e problems such as vacuum leaks, fouled spark plugs, or other
4 problems with the engine. r
It is much more difficult to diagnose a problem that occurs inter- E
mittently rather than continuously. Most intermittent problems

MEFO3SD}  are caused by poor electric connactions or improper wiring. In

this case, careful checking of suspected circuits may help pre- LS
vent the replacement of good parts.

A visual check only may not find the cause of the problems. A
road test with CONSULT (or GST) or a circuit tester connected
should be performed. Follow the “Work Flow” on the next page.
Before undertaking actual checks, take just a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer can supply good information about such
problems, especially intermittent ones. Find out what symptoms
are present and under what conditions they occur. A “Diagnos-
tic Worksheet” like the example on EC-60 should be used.

SEF233G

Start your diagnosis by looking for “conventional” problems first. T

Py, This will help troubleshoot driveability problems on an electroni-
cally controlled engine vehicle.

SEF234G

R
=

(]

=0

(€10
=
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TROUBLE DIAGNOSIS — General Description

Work Flow

CHECK IN

Y
Listen to customer complaints. {Get symptoms.)

b4

Check, print out or write down, and erase Diagnostic Trouble Code {DTC) and
Freeze Frame Data (Pre-check).

No symptoms, except MIL
lights up, or Malfunction
Code exists at STEP Il

Symptoms
collected.

¥
Verify the symplom by driving in the condition the

Normal Code

customer described.

Malfunction Code

{at STEP If) (at STEP I1)

Verify the DTC by perfarming the “DTC CONFIRMATION PROCEDURE”.

Choose the approgriate action.

Y

NG

Malfunction Code (at STEP Il or IV)

Normal Code {at both STEP Il and V)
A4

BASIC INSPECTION

SYMPTOM BASIS (at STEP | or 1)

b4
Perform inspections
according to Symptom
Matrix Chart.

! Y

TROUBLE DIAGNOSIS FOR DTC XXX,

REPAIR/REPLACE

FINAL CHECK

Confirm that the incident is completely fixed by performing BASIC INSPECTION
and DTC CONFIRMATION PROQCEDURE {or OVERALL FUNCTION CHECK]}.

OK

¥

CHECK OUT

STEP IN

STEP VI

STEP VI

*1: If the incident cannot be duplicated, refer to Gl section (“Incident Simulation Tests”, “HOW TO PERFORM EFFICIENT

DIAGNOSIS FOR AN ELECTRICAL INCIDENT™).

“TROUBLE DIAGNOSIS FOR POWER SUPPLY”, EC-90.

EC-58

*2: If the on-board diagnostic system cannot be performed, check main power supply and ground circuit. Refer to



TROUBLE DIAGNOSIS — General Description

Description for Work Flow
STEP DESCRIPTION

A
&l
STEP 1 Get detailed information about the conditions and the envirenment when the incident/symptom occurrod -
using the “DIAGNOSTIC WORKSHEET” as shown on the next page.
Before confirming the concern, check and write down (print out using CONSULT or Generic Scan Tool) the i
Diagnostic Trouble Code (DTC) and the freeze frame data, then erase the code and the data. Refer to
STEP II EC-32.) The DTG and the freeze frame data can be used when duplicating the incident at STEP Il & IV.
Study the relationship between the cause, specified by DTG, and the symptom described by the customer, E
{The “Symptom Matrix Chart” will be useful. Refer tc EG-77.)
Try to confirm the symptom and under what conditions the incident occurs. e
(e

The “DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Connect
STEP I CONSULT to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis resuits.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. Refer to Gi section.

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

Try to detect the Diagnostic Trouble Code (DTC) by driving in (or performing) the “DTC CONFIRMATION
PROCEDURE". Check and read the DTC and freeze frame data by using CONSULT or Generic Scan Tool. EE
During the DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR {AUTO TRIG)

mode and check real time diagnosis results.

STEP IV If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. Refer to Gl section. Gl
In case the "DTC CONFIRMATION PROCEDURE” is not available, perform the “OVERALL FUNCTION

CHECK" instead. The DTC cannot be displayed by this check, however, this simplified “check” is an effec-

tive alternative. MT
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 [V. AT
STEP V If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC XX. .
If the normal code is indicated, proceed to the BASIC INSPECTION. Refer to EC-74. Then perform inspec-
tions according to the Symptom Matrix Chart. Refer to EC-77. B,
ldentify where to begin diagnosis based on the relationship study between symptom and possible causes.
Inspect the system for mechanical binding, loose connectors or wiring damage using (tracing) “Harness Lay-
outs”. R
Gently shake the related connectors, compenents or wiring harness with CONSULT set in “DATA MONITOR
STEP VI .
(AUTO TRIG)Y” mode.
Check the voltage of the related ECM terminals or monitor the output data from the related sensors with BR
CONSULT. Refer to EC-80.
Repair or replace the malfunction parts. i
Onee you have repaired the circuit or replaced a component, you need to run the engine in the same condi-
tions and circumstances which resulted in the customer’s initial complaint.
Perform the “DTC CONFIRMATION PROCEDRURE” and confirm the normal code (Diagnostic trouble code 33
STEP VI No. 55 or PO00O) is detected. If the incident is still detected in the final check, perform STEP VI by using a
different method from the previous one.
Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) DTC in ECM BT
and A/T controt unit. (Refer to EC-32.)
R
s
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TROUBLE DIAGNOSIS — General Description

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

Weather conditions,

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 probiem. [t
is important to fully understand the symptoms or conditions for

HOow ... Operating conditions, a customer complaint.

Utilize a diagnostic worksheet like the one shown below in order

Engine conditions

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
O Impossible to start O No combustion O Partial combustion
[ Partial combustion affected by throttle position
C Startability O Partial combustion NOT affected by throttle position
0 Possible but hard te start O Others
[ ]
. O No fast idle O Unstable O High idle O Low idle
O Idling
Symptoms O Others | ]
] Stumble 0 Surge ] Knock L] Lack of power
[ Driveability [1 intake backfire O Exhaust backfire
O Others [ ]
[0 At the time of start O While idling
O Engine stall O While accelerating O While decelerating
O Just after stopping O While loading
Incident oceurrence O Just after delivery O Recently
O In the moming CJ At night [J In the daytime
Frequency O All the time O Under certain conditions O Sometimes
Weather conditions [0 Not affected
Weather Ll Fine L1 Raining O Snowing O Others
[ ]
Temperature O Hot £ Warm O Cool O Cold O Humid °F
O Cold O During warm-up O After warm-up

Engine speed [ . | . | ; [ . 1
0 2,000 4,000 6,000 8,000 rpm

Driving conditions

Hoad conditions O In town O in suburbs O Highway O Off road (up/down}
O Not affected
0O At starting OO While idling O At racing
O While accelerating O While cruising

0 While decelerating O While turning (RH/LH)

Vehicle speed IR T WS RO TR NS MU |
10 20 30 40 50 60 MPH

Malfunction indicator lamp

O Turned on [ Not turned on
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TROUBLE DIAGNOSIS — General Description

Alphabetical & P No. Index for DTC

ALPHABETICAL INDEX fOR DTC P NO. INDEX FOR DTC S
DTC BTC
ltems Reference Items Reference
{CONSULT screen terms) | MiIL*1 CONSULT page CONSULT MIL*1 | (CONSULT screen terms) page
GST*2 GST*2 M &
AT 18T SIGNAL 113 P0731 AT section P000O 55 |NO SELF DIAGNOSTIC _
AT 2ND SIGNAL 114 PO732 AT section FAILURE INDICATED
A/T 3RD SIGNAL 115 PO733 | AT section P0100 12| MASS AIR FLOW SEN EC-98 Eli
AT 4TH SIG OR TCC 116 PO734 | AT section PO110 41 |INT AR TEMP SEN EC-158
AT DIAG COMM LINE a4 P1605 EC189 PO115 13 | COOLANT TEMP SEN EC-103 _
CAMSHAFT POSI SEN " P0340 EC-93 P0120 43 THROTFLE POSI SEN EC-163 LG
CLOSED LOOP a7 P0130 EC157 PO125 98  |*COOLANT TEMP SEN EC-199
COOLANT TEMP SEN 13 PO115 EC-103 PO130 57| CLOSED LOOP EC-157
*COOLANT TEMP SEN 98 P0125 EC-199 PO130 33 | FRONT 02 SENSOR EC-143
P0135 91 | FR O2 SEN HEATER EC-192
CRANK P/S (OBD) COG | 95 P1336 EC-195 PO136 27 | REAR O2 SENSOR EC-180
CRANK POS SEN (0BD) | 82 P0335 EC-185 P0O170 76 | FUEL INJ SYSTEM Ec-175 2
CYL 1 MISFIRE 68 P0301 EC-168 P0300 71 |RANDOM MISFIRE EC-168
CYL 2 MISFIRE 67 PO302 EC-168 PO301 88 | CYL 1 MISFIRE EC-168
CYL 3 MISFIRE 66 P0303 EC-168 PG302 67 |CYL2 MISFIRE Ec1ieg Ok
CYL 4 MISFIRE 85 P0304 EC-168 PO303 66 |CYL 3 MISFIRE EC-168
ECM 31 PO605 EC-133 P0304 65 |CYL 4 MISFIRE EC-168 LT
EGR SYSTEM 32 P0400 EC-135 PO325 34 |KNOCK SENSOR EC-148 ’
EGR TEMP SENSOR 35 P1401 EC-151 P0335 | 82 |CRANKPOS SEN(OBD)| EC-185
EGRG SOLENOID/V 105 P1400 EC-209 PO340 11 | CAMSHAFT POSI SEN EC-93 AT
EGRC-BPT VALVE 36 P0402 EC-155 PO400 32 |EGR SYSTEM EC-135
ENGINE SPEED SIG 127 PO725 AT section PO402 36 | EGRG-BPT VALVE EC-155
FLUID TEMP SENSOR 128 PO710 AT section £0420 29 Q\I(Vs?"ELALYST £C.172 75,
FR 02 SEN HEATER 91 PO135 EC-192
FRONT O2 SENSOR 33 P0130 EC-143 PO300 14 | VEHICLE SPEED SEN EC-107
FUEL INJ SYSTEM 76 P0170 EC-175 POS05 25 | IACV-AAC VALVE EC-116 Ri&
IACV-AAC VALVE 25 P0505 EC-116 POs0s 81 |ECM EC-133
IGN SIGNAL-PRIMARY 21 P1320 EC-111 PO705 108 | PARIUNEUT POSI SW EC'20.4 S5
INHIBITOR SWITCH 11 POT05 AT section PO705 111 | INHIBITOR SWITCH AT saction B[
PG710 128 |FLUID TEMP SENSOR AT section
INT AIR TEMP SEN “ PO110 EC-158 P0720 112 |VHCL SPEED SEN AT | AT section
KNOCK SENSOR 34 PO325 EC-148 PO725 127 | ENGINE SPEED SIG AT secton S
LINE PRESSURE S/V 125 P0745 AT section PO731 13 | AT 18T SIGNAL AT section
MASS AIR FLOW SEN 12 P0o100 EC-98 PO732 | 114 |A/T 2ND SIGNAL AT section
OVER HEAT 28 F1900 EC-120 PO733 115 | AT 3RD SIGNAL AT section [0
OVERRUN CLUTCH SV 123 P1760 AT section PO734 116 AT 4TH SIG OR TCC AT section
PARK/NEUT POSI SW 103 PO705 EC-204 PO740 124 | TOR CONV GLUTCH 8V | AT section oo
RANDOM MISFIRE 71 P0300 EC-168 P0745 125 | LINE PRESSURE S/V AT section
REAR O2 SENSOR 77 P0136 EC-180 PO750 118 | SHIFT SOLENQID/V A AT section
SHIFT SOLENOID/V A 118 PO750 AT section PO755 421 | SHIFT SOLENOID/V B AT section 24
SHIFT SOLENQID/V B 121 PO755 AT section P1320 21 |IGN SIGNAL-PRIMARY £C-111
THROTTLE POS! SEN 43 PO120 EC-163 P1336 95 | CRANK P/S (OBD) COG EC-195
THRTL POSI SEN A/T 126 P1705 AT section P1400 105 | EGRC SOLENOID/V EC-209 EL
TOR CONV CLUTCH SV | 124 PO740 AT section P1401 35 |EGR TEMP SENSOR EC-151
P1605 84 | A/T DIAG COMM LINE EC-189
QNI/VS%IAALYST 2 Po420 EC-172 P1708 126 |THRTLPOSI SENAT | ATsection I3
VEHICLE SPEED SEN 14 PO500 EC-107 P1760 123 |OVERRUN CLUTCH S/ | AT section
VHOL SPEED SEN A/T 112 PO720 AT section P130C 28 | OVER HEAT EC-120
*1: These are controfted by NISSAN. *2: These are prescribed by SAE J2012.
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart

ENGINE RELATED ITEMS

Diagnostic

trouble code

Detacted items

NO. . .
(Screen terms for CONSULT, Malfunction is detected when ...
miL| CONSULT | wsE| F DIAG RESULTS” made)
GST ‘
11 P0340 Camshaft pesition sensor circuit | @ Either 1° or 180° signal is not detected by the ECM for the first
(CAMSHAFT POSI SEN) few seconds during engine cranking.
® Either 1° or 180° signal is not detected by the ECM often enaough
while the engine speed is higher than the specified rpm.
® The relation between 1° and 180° signals is not in the normal
range during the specified rpm.
12 PC100 Mass air flow sensor circuit @ An excessively high or low voltage is entered to ECM.

(MASS AIR FLOW SEN) ® Voltage sent to ECM is not practical when compared with the
camshaft position sensor signal and throttle position sensor sig-
nal.

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

(COOLANT TEMP SEN)

14 P0500 Vehicle speed sensor circuit & The almost 0 kim/h (0 MPH) signal from the sensor is detected by

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

21 P1320 Ignition signal circuit ® The ignition signal in the primary circuit is nol detected by the

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

25 P0O505 [die speed control function ® The idle speed control function does not operate propery.

(IACV-AAC VALVE)

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

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

RUNNING: Running engine is required for the ECM to detect a malfunction (if ane 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 ltems
(Possible Cause}

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

4
"OVERALL
FUNCTION
CHECK”
Quick Ref.

Fail
Safe
System

MIL
[llumination

Reference
Page

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

RUNNING

2 trip

EC-93

#® Harness or conneciors
{The sensor circuit is open or shorted.)
® Mass air flow sensor

RUNNING

RUNNING

2 trip

EC-98

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

IGN: ON

2 trip

EC-103

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

DRIVING

LIFTING

2 trip

EC-107

#® Harness or connectors
{The ignition primary circuit is cpen or shorted.)
® Power transistor unit
® Camshalft position sensor
® Camshaft position sensor circuit

RUNNING

2 trip

EC-111

® Harness or conhectors
{The valve circuit is shorted.)
® |ACV-AAC valve

® Harness or connectors
(The valve circuit is open.)
® |ACV-AAC valve

RUNNING

2 trip

EC-116

*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 checking the function of the sansor, switch, sclenoid and circuit.
RUNNING: Running engine is required for checking the function of the sensor, switch, solenoid and circuit.

LIFTING

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

EC-63

. Lifting up the vehicle, running engine and spinning wheels are required.
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

ENGINE RELATED ITEMS

Diagnostic
trouble code

No. (Screen terms for CONSULT, Malfunction is detected when ...

MLl CONSULT | gk F pIAG RESULTS” mode)

Detected items

GST
28 FP1900 Cooling fan circuit ® Cooling fan dees not aperate properly.
(*2) (OVER HEAT) (Overheat)
@ Cooling system doas not operate propetty.
(Overheat)
@ Engine coolant was not added to the system using the proper fill-
ing method.
31 POB05 ECM @ ECM calculation function is malfunctioning.
{ECM} .
3z P0400 EGR function ® The EGR flow is excessively low or high during the specified driv-
{(EGR SYSTEM) ing condition.
33 P0O130 Front heated oxygen sensor ® An excessively high voltage from the sensor is deiected by the ECM.
circuit ® The voltage from the sensor is constantly approx. 0.3V.
{FRONT Oz SENSOR) ® The specified maximum and minimum voltages from the sensor

are not reached.
® it takes more than the specified time for the sensor to respond
between rich and lean.

34 P0325 Knock sensor circuit ® An excessively low or high voltage from the sensor is detected by
(*1) (KNOCK SENSOR) the ECM.

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

36 F0O402 EGRC-BPT valve function ® EGRC-BPT valve does not operate properly.
(EGRC-BPT VALVE)

37 P0O130 Closed oop control ® The closed loop control function does not operate even when
{CLOSED LOOP) vehicle is driving in the specified condition.

*1: Freeze frame data is not stored in the ECM for the “Knock sensor”. The MIL will not light up for a “Knock sensor” mal-
function.
*2: Diagnostic trouble code No. P1900 is not displayed in SELF-DIAGNOSTIC RESULTS mode with CONSULT.

*3: This is Quick Reference of “DTC CONFIRMATION PROCEDURE™.

Details are described in each TROUBLE DIAGNCSIS FOR DTC XXX,

Abbreviations are as follows:
IGN: ON : Turning the ignition switch ON is required for the ECM to detect a malfunction (if one exists).
RUNNING: Running engine is required for the ECM to detect a malfunction (if one exists}.
LIFTING : Lifting up the vehicle, running engine and spinning wheels are required for the ECM.
DRIVING : Driving the vehicle in the specified pattern is required for the ECM.
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable
—: Not applicable

Check ltems
(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.
{The cooling fan circuit is epen or shorted.)
® Cooling fan
® Radiator hose
® Radiator
® Radiator cap
& Water pump
& Thermostat
For more information, refer to “MAIN 12 CAUSES
OF OVERHEATING", (EC-131).

IGN: ON
(RUNNING)

2 trip

EG-120

® ECM
{ECCS control medule)

RUNNING

2 trip

EC-133

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

@ EGR and canister control sclencid valve
® Tube leaking for EGR valve vacuum

® EGRC-BPT valve teaking

RUNNING

2 trip

EC-135

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

RUNNING

2 trip

EC-143

® Harmess or connectors
{The sensor circuit is open or shorted.)
@& Knock sensor

RUNNING

EC-148

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

RUNNING

2 trip

EC-151

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

RUNNING

2 trip

EC-155

#® The front heated oxygen sensor circuit is open or
shorted.
# Front heated oxygen sensor

RUNNING

1 trip

EC-157

*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 “DIAGNQOSTIC 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 desgribed in each TROQUBLE 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 patlern is required.

EC-65

: Lifting up the vehicle, running enging and spinning wheels are required.
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

ENGINE RELATED ITEMS

Diagnostic
frouble code Detected iterns

No. (Screen terms for CONSULT, Maifunction is detected when ...

CONSULT | “SE|F DIAG RESULTS” mode)

MIL

GST
41 PO110 Intake air temperature sensor | ® An excessively low or high voltage from the sensor is detected by
circuit the ECM.
(INT AIR TEMP SEN) ® Voltage sent to ECM is not practical when compared with the engine
coolant temperature sensor signal.
43 FO120 Throttle position sensor circuit | ® An excessively low or high voltage from the sensor is detected by
{THROTTLE POSI SEN) the ECM.

® Voltage sent to ECM is not practical when compared with the mass
air flow sensor and camshalft pcsition sensor signals.

55 (P000D0) Na failure ® No malfunction reiated to OBD system is detected by either ECM or
{NO SELF DIAGNOSTIC FAIL- |  A/T control unit.
URE INDICATED...)

65 P0O304 No. 4 cylinder's misfire {Three way catalyst damage) {Exhaust quality deterioration)
(CYL 4 MISFIRE} The misfire occurs, which will The misfire occurs, which will not
- . damage three way catalyst by damage three way catalyst but will
66 P0303 No. 3 cylinder's misfire overheating. affect emission deterioration.

{CYL 3 MISFIRE)

67 P0302 No. 2 cylinder's misfire
(CYL 2 MISFIRE)

68 P0301 No. 1 cylinder's misfire
(CYL 1 MISFIRE)

71 PO300 Multiple cylinders’ misfire
(RANDOM MISFIRE)
72 P0420 Three way catalyst functicn ® Three way catalyst does not operate properly.
(TW CATALYST SYSTEM} ® Three way catalyst does not have enough oxygen storage capacity.
76 P0170 Fuel injection system function |® Fuel injection system does not operate properly.
(FUEL INJ SYSTEM) ® The amount of mixture ratio compensation is excessive.
(The mixture ratio is too lean or too rich.}
77 PC136 Rear heated oxygen sensor ® An excessively high voltage from the sensor is deiected by the
circuit ECM.

(REAR 02 SENSOR) ® The specified maximum and minimum voitages from the sensor are

not reached.
® |f takes more than the specified time for the sensor to respond
between rich and lean.

*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 CN is required for the ECM to detect a maifunction (if one exists).
RUNNING: Running engine is required for the ECM to detect a malfunction (if one exists).
LIFTING : Lifting up the vehicle, running engine and spinning wheels are required for the ECM.
DRIVING : Driving the vehicle in the specified pattern is required for the ECM.
*4: oThe “OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a component or circuit.
In some cases, the “OVERALL FUNCTION CHECK” is used rather than a "DIAGNOSTIC TROUBLE CODE CONFIR-
MATION PROCEDURE".
When no DTC CONFIRMATION PROCEDURE is available, the "NG” result of the OVERALL FUNCTION CHECK can
be considered to mean thz same as a DTC detection.
® During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable
—: Not applicable

Check ltems
{Possible Cause)

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

*4
“OVERALL
FUNCTION
CHECK”
Quick Ref.

Fail
Safe
System

MIL
Mumination

Reference
Page

® Harness or connectors o
{The sensor circuit is open or shorted.)
® |ntake air temperature sensor

IGN: ON

2 trip

EC-158

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

LIFTING

IGN: ON

2 trip

EC-163

# No failure

® Improper spark plug

@ |gnhition secondary circuit is open or shorted
@ |nsufficient compression

® Incorrect fuel pressure

® EGR valve

@ |njector circuit is open or shorted

® |njectors

@ Intake air leak

® Lack of fuel

® Magnelized flywheel {drive plate)

DRIVING

{Three way
catalyst
damage)

1 trip
(Exhaust
guality dete-
rioration)

2 trip

EC-168

® Three way catalyst
® Exhaust tube

@ [ntake air leak

® |njectors

® |njector leak

RUNNING

1 trip

EC172

® Intake air leak

® Front heated oxygen sensor
® Injectors

® Exhaust gas leak

® |ncorrect fuel pressure

® Mass air flow sensor

® Lack of fuel

RUNNING

2 trip

EC-175

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

RUNNING
(DRIVING)

2 trip

EC-180

*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, solencid and circuit.

ILIFTING

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

EC-67

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

297

(2

ek

)
s

EL



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

ENGINE RELATED ITEMS

Diagnostic
trouble code Detected items
No. (Screen terms for CONSULT, “SELF DIAG Matfunction is detected when ...
miL| CONSULT RESULTS” mode)
GST
82 P0335 Crankshaft position sensor (OBD) circuit ® The proper pulse signal from the sensor is not
[CRANK POS SEN (CBD)] detected by the ECM while the engine is running
at the specified rpm.
84 P1605 A/T diagnosis communication line # An incorrect sighal from A/T control unit is detec-
(AT DIAG COMM LINE) tect by the ECM.
91 P0O135% Front heated oxygen sensor heater circuit ® The current amperage in the heater circuit is out
(FR ©2 SEN HEATER) of the normal range. (The improper voltage drop
signal is entered to ECM through the heater.)
95 P1336 Crankshaft position sensor {OBD) ® The chipping of the flywheel or drive plate gear
[CRANK P/S (OBD)-COG] tooth {cog) is detected by the ECM.
98 P0O125 Engine coolant temperature sensor function ® Voltage sent to ECM from the sensor is not
(*COOLANT TEMP SEN}) practical, even when some time has passed
after starting the engine.
® Engine coolant temperature is insufficient for
closed foop fuel control.
103 P0O705 Park/Neutral position switch circuit ® The signal of the park/neutral positton swiich is
(PARK/NEUT POSI SW) not changed in the process of engine starting
and driving.
105 P1400 EGR valve and canister control solenoid valve ® The improper voltage signal is detected by the
circuit ECM through the solenoid valve.
(EGRC SOLENOID/Y)
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

X: Applicable
—: Not applicable

“‘DTC *3 4
Check tems CONFIRMA- | “OVERALL | Fail MIL Reference .
(Possible Cause) TION PRO- |FUNCTION |Safe lNumination | Page il
CEDURE” |CHECK" System
Quick Ref. [ Quick Ref. -
#® Harness or connectors =
(The sensor circuit is open.) RUNNING — — 2 trip EC-185
® Crankshaft position sensor (OED) LG

® Harness or connectors

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

{The heater circuit is open or shorted.) RUNNING — — 2 trip EC-192 FE
® Front heated oxygen senscr heater '

RUNNING — —_ 2 trip EC-189

® Harness or conneclors

® Crankshaft position sensor (OBD) RUNNING — - 2 trip EC-195 &8
& Flywheel (Drive plate)
@ Harness or connectors T
{High resistance in the sensor circuit.)
® Engine coolant temperature sensor — RUNNING — 2 trip EC-199
® Thermostat a7
® Harness or connectors
. . e 124
{The smtch_grcmt |.s open or shorted.) . IGN: ON . 2 trip EC-204 e
® Neutral position swilch
® |nhibitor switch .
® Harness or connectors IGN: ON A
{The valve circuit is open or shorted.) — (RUNNING) — 2 trip EC-209

® EGR valve and canister control solenoid valve

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

*3: This is Quick Reference of “DTC CONFIRMATION PROCEDURE”. 8T
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). RS

RUNNING: Running engine is required for the ECM to detect a malfunction (if one axists). 4

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

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

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

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

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

IGN: ON : Turning the ignition switch ON is required for checking the function of the sensor, switch, solencid and circuit.

RUNNING: Running engine is requirad for checking the function of the sensor, switch, solenocid and circuit. )

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

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

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

Diagnostic
trouble code

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

miL| CONSULT | wge| F pIAG RESULTS™ mode)

Detected items

GST

111 FO705 Inhibitor switch circuit ® A/T control unit does not receive the correct voltage signal from
(INHIBITOR SWITCH) the switch based on the gear position.

112 P0O720 Revolution sensor ® A/T control unit does not receive the proper voltage sighal from
(VHCL SPEED SEN-A/T) the sensor.

113 PO731 Improper shifting to 1st gear posi- | ® A/T can not be shifted to the 1st gear position even if electrical
tion circuit is good.
(AT 18T SIGNAL)

114 PO732 Improper shifting to 2nd gear ® A/T can not be shifted to the 2nd gear position even if electrical
position circuit is good.
(A/T 2ND SIGNAL)

115 P0O733 Impraper shifting to 3rd gear posi- | ® A/T can not be shifted to the 3rd gear position even if electrical
tion circuit is good.

{A/T 3RD SIGNAL)
116 P0734 Improper shifting to 4th gear posi- | ® A/T can not be shifted to the 4th gear position or perform lock-up

tion or TCC even if electrical circuit is good.
(A/T 4TH SIGNAL OR TCC)
18 PO750 Shift solenoid valve A ® AT control unit detects the improper voltage drop when it tries to
(SHIFT SOLENOID/V A} operate the solenoid valve.
121 PO755 Shift solencid valve B ® A/T control unit detects the improper veitage drop when it tries to
(SHIFT SOLENQID/V B) operate the solenoid valve.
123 P17860 Overrun clutch solenoid valve ® A/T control unit detects the improper voltage drop when it tries to
{OVERRUN CLUTCH S/V) operate the solenoid valve.
124 P0740 T/C clutch solenoid valve ® A/T control unit detects the improper voltage drop when i tries to
(TOR CONY CLUTCH 8V) operate the solenoid valve. -
125 P0745 Line pressure solencid valve ® A/T control unit detects the improper voltage drop when it tries to
(LINE PRESSURE S/V) operate the solenocid valve.
126 P1705 Throttle position sensor ® A/T control unit receives an excessively low or high voltage from
{THRTL PCSI SEN-A/T) the sensor.
127 P0O725 Engine speed signal ®_A/T cantrol unit does not receive the proper voltage signal from
{(ENGINE SPEED SIG) the ECM.
128 PO710 Fluid temperature sensor ® A/T control unit receives an excessively low or high voltage from .
(FLUID TEMP SENSOR) the sensor. :
*3: DRIVING pattern 1-6 means as follows: a: Selector lever is in “D” position.
Pattern 1 should meet b and c. b: Vehicle speed is over 10 km/h (6 MPH).
Paitern 2 should meet a and c. ¢; Throttle opening is over 1/8.
Pattern 3 shouid meet a through e. d: Engine speed is over 450 rpm.
Pattern 4 should meet a and b. e: A/T fiuid temperature is 20 - 120°C (68 - 248°F).

Pattern 5 should meet a through c.
Pattern 6 should meet a through d.
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable
—: Not applicable 5
“DTC *3 4
CONFIRMA- | “OVERALL | Fail MIL Reference
Check Items o S
Possible Calise) TION PRO- |FUNCTION |Safe Hlumination | Page b
{ CEDURE” CHECK” System
Quick Ref. | Quick Ref.
e
® Harness or connectors
{The switch circuit is open or shorted.) DRIVING — — 2 trip
® Inhibitor switch (pattern 1) o
® Harness or cohnectors DRIVING h
(The sensor circuit is open or shorted.) — X 2 trip
® Revolution sensor (pattern 2)
® Shift solenoid valve A
® Shift solencid valve B
® Overrun clutch solenoid valve
® Line pressure solenoid valve EE
¢ Each ciutch
® Hydraulic control circuit DRIVING _ _ 2 trip
(pattern 3} Gl
® T/C clutch solenoid valve WT
® Harness or connectors See “S‘.Erf,' .
(The solenoid circuit is open or shorted.) IGN: ON — X 2 trip diagnosis’, 4T’
# Shift solenoid valve A TRD%%B_LE
® Harness or connectors NOSES” in
(The solenoid circuit is open or shorted.) IGN: ON — X 2 trip AT section T,
® Shift solenoid valve B ;
® Harness or connectors
(The soleneid circuit is open or shorted.) IGN: ON — X 2 trip =
® Overrun clutch solenoid valve
® Harness or connectors
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip e
# T/C clutch solenoid valve s
#® Harnass or connactors
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip ~
#® Line pressure solenoid valve 21
® Harness or connectors
{The sensor circuit is open or shorted.) DRIVING — X 2 trip
® Throttle positicn sensor (pattern 4) RS
® Harness or connectors DRIVING _ X 2 trip
(The signhal circuit is open of shorted.) (pattern 5)
® Harness or connectors EYE
{The sensor circuit is open cr shorted.) DRIVING — X 2 trip =

#® Fluid temperature sensor (pattem 6)

*4: @The "OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a component or circuit. Gl
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 EL
be considered to mean the same as a DTG detection.
® During an “NG" OVERALL FUNCTION CHECK, the DTC might not be confirmed.
*4: This is Quick Reference of “OVERALL FUNCTION CHECK”. (03
Details are described in each TROUBLE DIAGNOSIS FOR DTC XXX. o

Abbreviations are as follows:
IGN: ON : Turning the ignition switch ON is required for checking the function of the sensor, switch, solenoid and circuit.
RUNNING: Running engine is required for checking the function of the sensor, switch, solenoid and circuit.
LIFTING : Lifting up the vehicle, running engine and spinning wheels are required.
DRIVING : Driving the vehicle in the specified paitern is required.
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TROUBLE DIAGNOSIS — General Description

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

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

Priority

Detected items (DTC)

1

® ECM (31, PO605)

® Mass air flow sensor circuit
(12, PO100)

® Throtile position sensor circuit
(43, PO120}

® EGRC solenoid valve circuit
{105, P140Q)

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

® Camshaft positicn sensor circuit
(11, PO340)

® Vehicle speed sensor circuit
(14, P0O500)

® Intake air temperature sensor cir-
cuit

(41, PO110)

® Knock sensor circuit (34, P0325)

® Engine coclant temperature sensor
circuit (13, P0115) (98, P0125)

® |gnition signal circuit (21, P1320}

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

® Signal circuit from A/T contro! unit
to ECM (P0600)

2 ® EGR temperature sensor circuit @ Crankshaft position sensor circuit @ Front heated oxygen sensor cir-
(35, P1401) (82, P0335) (95, P1336) cuit
(33, P0O130)
® A/T related sensors, solenoid ® Cooling fan circuit
valves and switches {28, P1900) @ Rear heated oxygen sensor cir-
(111, PO705) (112, PO720) cuit
(118, PO750} (121, PO755) @ Front heated oxygen sensor heater (77, PO136)
(124, PO740) (125, P0745) circuit (91, PO135)
(127, P0725) (128, PO710)
3 ® EGR tunction (32, P0400) ® Misfire (685 - 71, P0304 - P0O300) ® Fuel injection system function

® EGRC-BPT valve functich
(36, P0402)

® |ACV-AAC valve circuit
(25, P0505)

® Ciosed loop control (37, PO130)

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

(76, PO170)

® Three way catalyst function
(72, PO420)
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

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

DTC No. &l
Detected tems Engine operating conditicn in fail-safe mode
ML | CONSULT gine eperating
GST M
12 PO100 Mass air flow sensor Engine speed will not rise more than 2,400 rpm due to the fuel cut.
circuit
B
13 PO115 Engine coolant tem- Engine coolant temperature will be determined based cn the time after
perature sensor circuit | turning ignition switch “ON” or “START".
Condition Engine coolant temperature decided
Just as ignition switch is turned ON 40°C (104°F)
or Start
More than 4 minutes atter ignition N .
ON or Start 80°C (176°F)
Except as shown above 40 - 80°C (104 - 176°F) =
P (Depends on the time)
Gl
43 PO120 Throttle position sensor | Throtile position will be determined based on the injected fuel amount
circuit and the engine speed,
Therefore, acceleration will be poor. T
Condition Driving condition
When engine is idling Neormal AT
When accelerating Pcor acceleration
—_ —_— Start signal circuit If the ECM always receives a start signal, the ECM will judge the start iy

=h

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

This prevents extra enrichment.

After the engine speed is below 200 rpm, start-up enrichment will be B
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 malfunc-
tion conditicn in the CPU of ECM), the MALFUNCTION INDICATOR
LAMP on the instrument panel lights to warn the driver.

Engine control, with fail-safe system, operates when ECM is mal-
functioning

When the fail-safe system is operating, fusl injection, ignition timing,
fuel pump operation, IACV-AAC valve operation and cooling fan opera-
tion are controlled under certain limitations. 57

(ogt
a2

'jj

o]

ol
(@)

Operation

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

Fuel injection Simultanecus multipert fuel injection system

Igniticn timing Ignition timing is fixed at the preset valve

Fuel pump relay is "ON" when engine is running and

Fuet pump “OFF" when engine stalls

IACV-AAC valve Full open (T

Cooling fan relay “ON" (High speed condition) when

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

Basic Inspection

BEFORE STARTING

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

2. Open engine hood and check the

following:
® Harness conneclors for proper con-
SEF1421 1 nections
® Vacuum hoses for splits, kinks, and
B proper connections
® Wiring for proper connections,
pinches, and cuts
B
¥
CONNECT CONSULT TO THE
_ VEHICLE.
D"atk Connec(mr Connect "CONSULT" to the data link
for CONSULT connector for CONSULT and select
R Lo AEcs7e| | “ENGINE" from the menu. Refer to
EC-42.
B IGN TIMING AD) R D
IGNITION TIMING FEEDBACK ¥ No
CONTROL WILL BE HELD BY DOES ENGINE START? | Goto &
TOUCHING START.
AFTER DOING SC, ADJUST Yes
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING v
THE CAMSHAFT POSITION NG . L -
SENSOR. CHECK IGNITION TIMING. . Adjust ignition timing by
1. Warm up engine sufficiently. turning camshaft position
[ START ] B/ 2 Select “IGN TIMING ADJ” in sensor.
SEF555N “WORK SUPPORT” mode.

3. Touch “"START".
4. Check ignition timing at idle
using timing light.

Ignition timing:
15°+2° BTDC
1. Warm up engine sufficiently.
2. Stop engine and disconnect

t s ~
fl:ltake manifold collector
R// L

TS

Threttle position
sensor harness cohnector

throttle position sensor har-
ngss connector.

3. Start engine.

4. Check ignition timing at idle

/Lg using timing light.
rfr Ignition timing:
SEFO0B1P 15°+2° BTDC

lOK

(Go to @ on next page.)

SEF284G
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TROUBLE DIAGNOSIS — General Description
Basic Inspection (Cont’d)

[s] B IGN TIMING ADJ B[]
IGNITION TIMING FEEDBACK D] l NG "
CONTROL WILL BE HELD BY CHECK IDLE AD.J. SCREW INITIAL »| Adjust engine speed by &l
TOUCHING START. SET RPM. . turning idie adjusting
AFTER DOING SO. ADJUST A 1. Select “IGN TIMING ADJ” in SCrew.
IGNITION TIMING WITH A “WORK SUPPORT” mode. &,
TIMING LIGHT BY TURNING 2. When touching "START", e
THE CAMSHAFT POSITION does engine speed fall to
SENSOR. 750250 rpm (A/T in “N” posi-
ticn)? EM
OR ’
l START I .’ﬁ’. Does engine run at 750+50 rpm
SEFSABN | \ 42/ (A/T in “N” position)? G
(o
\, ) D 2\..~‘?u,,4 OK
) ’_ 5 h
Treees = NG ) ___
o s || CHECK CLOSED THROTTLE POSI- » Adjust continuity signal
Thrott . TION SWITCH IDLE POSITION (A/T by rotating throttle posi-
rott ehpos'tm" madel only}. tion sensor body.
sensor hamess 1. Disconnect throttle position sensor Then, go to &)
gonngctor harness connector and closed ' ' IElz
throttle position switch harness con-
} 3 nector.

Ve 2. Check engine speed with circuit ,\
Pl to‘ﬂ N4 tester probing closed ihrottle position GL
position switch % sw‘i’fclr:a wtrz)ile glg:lciualry releasing

accelerator pedal.
cannector AEC908 Engine speed at the point closed y
throttle position switch OFF (No con- WT
inuity) — ontinuity exists.):
tinuity) —> ON (Continuity exist
i g DISCONNELT Closed throttle 1,050+150 rpm (“N” position)
P position switch .
1S cohnector l OK AT
Reconnect throttle position sensor har-
ness connector and closed throttle posi- B
tion switch harness connector. P
ﬂ i v NG R
A ik
l?" < CHECK THROTTLE POSITION SEN- »| Adjust output voltage to
accais | SOR IDLE POSITION (M/T model 0.50V by rotating throttle
only). position sensor body. .
1. Perform “THRTL POS SEN e
B THRTL POs sen ADJ B ADJ” in "WORK SUPPORT v
2. Check that output voltage of @
* ko ADJ MONITOR % % % throttle pesition sensor is nFlﬂEﬁﬂE(;l’ﬁl? LE POSITION ST
approx. 0.35 to 0.65V (Throttle 1 Warm L,p engine suffi-
THRTL POS SEN 0.52v valve fully closes.) and "CLSD ' ciently
THL/P SW” stays “ON”. 2 Tumn ianiti ; ey
________________ ) gnition switch S
________ MONTTOR =====7== Measure ou?pit voitage of OFF and walt at
. least 3 seconds.
CMPS-RPM (REF)  Orpm @ throttle position sensor using 3. Disconnect throttle
CLSD THUP ON Voltmeter, and check that it is position sensor har- [B}T
apprOX. 035 to 065\/ (Thl’Otﬂe ness cohnector.
valve fully closed.) 4. Start engine and wait
SEF165P at least 3 seconds in .
- . OK “N" position. i
4% Intake manifold collector 5. Reconnect throtile
pasition sensor har-
HS. ness connectar while
running engine. EL
\ (I
« J[B:4
20N ©H ¥
Throttle pOS}tiC‘H.lJ'SIEI‘ISOF -
harness connector = {Go to next page)
AECSE05
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TROUBLE DIAGNOSIS — General Description

306

Basic Inspection (Cont’d)

'

CHECK IDLE SPEED

NG

Read the engine idle speed in
“DATA MONITOR” mode with
CONSULT.

M/T = 80050 rpm
A/T = 8B00+50 rpm
(in “N” position)
OR

@ Check idle speed.
M/T = 80050 rpm
A/T = 800250 rpm

(in “N”’ position}

‘LOK

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

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

Refer to “ON-BOARD DIAGNOSTIC
SYSTEM DESCRIPTION"” (EC-32) and
“HOW TO ERASE DTC” in AT section.

lOK

INSPECTION END

EC-76

| to EC-25.

Adjust idle speed. Refer




TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM ~
z &l
Q
< =
pd w n
w | o|=z @ A
M | o —| = Q e
x|Q|= Sla | I
5 2<|5ig eI
E e ; o E g o 2 @ =
SYSTEM 6‘ = 8 8 a5 & % % L'QJ Reference (=R
— Basic engine control system Ol gla|Z|= |08 Z page
e ElESlE zim © ol
v - | Ol SRR =lo -
Lo lw|2EIZ|E|S Lo olS LG
|10 |= w|Z n|D 2w
v el |R|Z2ty (SR SWiWIE |l |o
Olwm|O &= i >2|{=2l=[0]<
Qo= Ele|2 ¥z Blalu|OlL|&
g2z Ul<|O|D|x|E|g|¥ o|nlz|C|C|h
212(215|a|5|5|2|8IE|58(85|8 &)L
z|<|o|=z|ulT|o E < L= 2 X|>|>|2|«
I|x|e|@a|z|3|z|o|a/<|G|d|l|5|D|0|d
TAIBIC [1F[IHHR (1S IM | 1Ji tL K| 1T |1V |[IN [1P [1X|1Y
Fuel Fuel pump circuit LA BN BN BN BN | olo ) O |Ec-219 [FE
Fuel pressure regulator system ® % ®|® 0 @ O OCO L] EC-22
Injector circuit L NN BN BN B N ellelle) ) EC-214
Evaporative emission system Clololololololololo O EC-18 Gl
Air Positive crankcase ventilation system (O[O | ® | O | ® | O(O|1O(C|0OC lolle EC-21
IACVY-Air regulator L AL AR BN SR AR AR RieXle 9 EC-227
Incarrect idle speed adjustment OlO|1C|O O O EC-25 [EAT
IACV-AAC valve circuit (AN NN BE AN BN A RiglE ANe! e O |EC-116
IACV-FICD solenoid valve circuit OlO[O[OOIO[O[0O O EC-230
Ignition Incorrect ignition timing adjustment QIO (C|e | & * 0|0 b EC-25 AT
Ignition ecircuit (B BN BN BN BN ] . ° EC-111
EGR EGR va.alve‘ & canister control solenoid ele|0 . O ® EC-209 )
valve circuit S,
EGR system Ol e (e | e D L AN O EC-135 T
Main power supply and ground circuit QIOIOI010ClO OO O O O | EC-90
Cooling | Cooling fan circuit olololclolololo O olle O |EC-120 B2
Alr condltioner circuit olololololoiolo O ) | HA section =
@ : High Possibility ltem {continued on next page)
(; Low Possibility ltem ER
(S}
BT
A
E

ront
[T
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
prd
0
< n
=
aEE _ 2|3 2
g/G(8 TE |2 <
— S|G| ¢ Z|= | %]
= 0| < o D
| O B4 Ol oo = o
alx e Il h|z!=2 w
SYSTEM a|l= < 8 gl w(gie &a Reference
— ECCS system cli oldi2|2 a|o|s = page
g AR z|@|“ oz
T @ ol "é" Ol oi=|= z|g
Slu|w|215(38 Q z|LClpy|lw|a|d
wlg| 222220 |w Elo|luju|g|2A|E|a
olo|2|w|8 Slele | Eld|z2|=2(=|Q|<|x
= ¥|=|Ww wm|w | Ol
|2l (Yiz|ClG|e|E Qaonlalz|o|lo|F
gla|B|Z|E|ev¥Eix|Gi2lulu|E|Es|cl
z||2|06|a|S fIO0|E|G|o|o|u|lu|lu(E
< | |0/ Z2|WU|F | C|la || 2Ix|3|[=221>2>|<
T T|(d|(UjT|(Jd/Z|v|o|<|WjWw|(W|O|0|0|ad
TA(IBAC|1F(HH1R 1S [IM [1J | IL[1K|1T MV [IN|1P [1X[1Y
ECCS Camshaft position sensor circuit ® | OO0 | |O OlO1C O EC-93
Mass air flow sensor circuit (AN BN BN BN BN OO0 ® EC-98
Front heated oxygen sensor circuit (o o0 ollelle L EC-143
(I;:“Jlict;;me cooclant temperature sensor cir- o olo|ee|e]e|c|0lo ° EC-103, 199
Throttle position sensor circuit oo & @ L EC-164
!mngcr)]:rect throttle position sensor adjust- olelolo]e O O EC-75
Vehicle speed sensor circuit [oJlelle; O EC-107
Knock sensor circuit O1O ] @] EC-148
ECM ole ClOIC[O|O0|0]|10]0 @ EC-133, 73
Start signal circuit OO EC-217
Park/Neutral position switch circuit O OO O EC-204
Po_wer steering oil pressure switch cir- olo _ EC-224
cuit
® : High Possibility ltem (eontinued on next page)

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

SYMPTOM

Reference
page Ei

SYSTEM
— Engine mechanical & other

7
s

HARD/NO RE-START (HOT)
NO RETURN TO IDLE/MHIGH IDLE

ENGINE STALL
AFTER FIRE

=|ENGINE RUN ON (DIESELING)
OCVERCQOLS

BACK FIRE
| EXCESSIVE FUEL CONSUMPTION

= | EXCESSIVE CIL CONSUMPTION

| BATTERY DEAD (UNDER CHARGE)

T | HESITATION/FLAT SPOT/SURGE

T|LACK OF POWER/POOR ACCELERATION

Z | SPARK KNOCK (PINGING)

=z | OVERHEATS
| OVERCHARGING

0| ROUGH IDLE
3

-
w
T
—_
T
—
—_
w
=
—_
o
-
-

Fuel Fuel tank

Fuel piping

Vapor lock

Valve deposit

Poor fuel {Heavy weight gasoline, Low
actane)

Air Air duct

Air cleaner

Air leakage from air duct

(Mass air flow sensar — throtile hody)
Throttle body, Throttle wire

Alr leakage from intake manifold/
Collector/Gasket

Cranking Battery

Alternator circuit

Starter circuit

Flywhee!

Clutch interlock switch

Inhibitor switch

Engine Cylinder head

Cylinder head gasket

Cylinder block

Piston

Pisten ring

Connecting rod

Bearing

Crankshaft

Valve Timing chain

mechanism | Camshaft

Intake valve

Exhaust valve

Hydraulic lash adjuster

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

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

Gil ievel (Low)/Filthy oil

Cooling Radiator/Hose/Radiator filler cap
Thermostat

Water pump

Water gallery

Cooling fan

Coaolant level (low)/Contaminated cool-
ant

C

FE

O O SO 2| HARDNO START (COLD)

C [Oje)o
O 0]
Ol ©

j— ,I'A..L
=

Q0| O O] |©

iy

o)

O
Q0| O e O 00 O O (O

FE section

_ AT

O | e

EL section

OO O (e O[O0 O O] |O
O] & (e OO0 O OO0
O] O (o O[S0 & O] &

OO
(0O
OO

CL section
AT secticn

5T

e

[k
ol

OO0

el eeiO0C oo ele e ee OO o O

BT

SO O O
Qo

a5
i

EL

[T

QOO C 00 ORICOICIOOICORIC OO 00| ©

QOO0 C |+C00IC]| e e|OO0C | elO| e e
O OIS © 000D & e00|0|000C e

Slel el el

ON ¢lle] ole] ol ol Nelelslelel olelelelelslel ek

O 0ICIOICRC] O |CO000 0] &0 00000 e e

O OICICICIOC © OO0 «00I0I0I0I0| 80T e
O

O QICIORCIO] @ OO0IOOI00IODIC OO
OO

O OCRICICID] & |l

O
O
O

® : High Possibility Item
() Low Possibility Item
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

® Specification data are reference values.
#® Specification data are output/finput values which are detected or supplied by the ECM at the cannector.

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

(i.e., Adjust ignition timing with a timing light before monitoring IGN TIMING. Specification data might be displayed even
when ignition timing is not adjusted 1o 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.)

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

MONITOR ITEM CONDITION SPECIFICATION
CMPS-RPM (REF) : ;ifwhgr:gﬁz‘::aign;:n:inare tachometer indication with the CONSULT value. g‘lZnLc'i'S:r;rl‘Sjame speed as the COI
o A condiioner switch, OFF le 131
MAS AIR/FL SE ® Shift lever: “N”
® No-load 2,000 rpm 1.7 - 2.1V
COOLAN TEMP/S | ® Engine: After warming up More than 70°C (158°F)

FR ©2 SENSOR

FR 02 MNTR

Engine: After warming up

Maintaining engine speed at 2,000
rpm

0-0.3V o 0.6-1.0V

LEAN < RICH
Changes more than 5 times
during 10 secends.

RR 02 SENSOR

RR ©2 MNTR

Engine: After warming up

Maintaining engine speed at 2,000
rpm

Q «> Approx. 1.5V

LEAN « RICH

VHCL SPEED SE

Turn drive wheels and compare speedometer indication with the CONSULT

Almost the same speed as
the CONSULT value

value
BATTERY VOLT @ |gnition switch: ON (Engine stopped) 11 - 14V
i Hoh- Throttle vaive fully closed 0.35 - 0.66V
THRTL POS SEN ® Ignltlpn switch: ON
(Engine stopped) Throttle valve fully opened Approx. 4.0V

EGR TEMP SEN

Engina: After warming up

Less than 4.5V

START SIGNAL & |gnition switch: ON — START — ON OFF - ON — OFF
Throttle valve:
i ; Idle position ON
CLSD THLP SW L4 Ignltl_on switch: ON
{Engine stopped) Throttle valve:
) OFF
Slightly open
ok A die th Air conditioner switch: OFF OFF
ngine: After warming up, idle the
AIR COND SIG engine Air conditioner switch: ON
ON
{Compressor operates)
Shift iever “P” or “N” ON
P/N POS) SW ® |gnition switch: ON
Except above OFF

310
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TROUBLE DIAGNOSIS — General Description

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

MONITOR ITEM COMDITION SPECIFICATION
) ) ] Steering wheel in neutral position OFF
Pw/ST signaL | ® E:g":: After warming up, idle the | forward direction)
The steering wheel is turned ON
IGNITION SW @® |gnition switch: ON — OFF ON — OFF
® Engine: After warming up tle 2.4_ 3.2 msec
® Air conditioner switch: OFF ) ) ’
INJ PULSE ® Shift lever: “N”
® No-load 2,000 rpm 1.9 - 2.8 msec.
Idle 1.0 - 1.6 msec
B/FUEL SCHDL ditto
2,000 rpm 0.7 - 1.3 msec
Idle 13 - 15° BTDC
IGN TIMING ditto
2,000 rpm More than 25° BTDC
Idle 20 - 40%
IACV-AACH ditto
2,000 rpm —
A/F ALPHA ® Engine: After warming up D:i[:ntalnmg engine speed at 2,000 53 - 166%
AlIR COND ALY ® Ajr conditioner switch: OFF — ON OFF — ON
® [gnition switch is turned to ON {Operates for 5 seconds)
® Engine running and cranking ON
FUEL PUMF RLY | @ wnen engine is stopped (stops in 1.0 seconds)
® Except as shown above OFF
Engine coolant temperature is 34°C
{201°F) or less for A/T models, and OFF
98°C (210°F) or less for M/T models
. L Engine coolant temperature is
COOLING FAN * 2:‘9]:1:’3“'”9 up engine, idle e | ween 95°C (203°F) and 104°C LOW
.g R N (219°F) for A/T models only
® Air conditioner switch: OFF
Engine coalant temperature is 105°C
(221°F) or more for A/T models, and HIGH
100°C {212°F) or more tor M/T mod-
els
® Engine: After warming up Idle ON
® Air conditioner switch: OFF
EGRG SOLV ® Shift lever: “N”
® No-lcad 2,000 rpm OFF
® Engine speed: Idle ON
02 SEN HEATER OFF
® Engine speed: Above 3,200 rpm
® Engine; After warming up ldle 20.0 - 35.5%
® Air conditioner switch: OFF ' ]
CALLD VALUE ® Shift lever: “N” N
® No-load 2,500 rpm 17.0 - 30.0%
® i iteh- Throttle valve fully closed 0.0%
ABSOL TH-P/S ignlt\_on switch: ON
(Engine stepped) Throttle valve fully opened Apgrox. 88%
® Engine: Aftar warming up idle 25 - 5.0 gm/s
® A o L
MASS AIRFLOW AII’_COf‘IdITI(-)rl‘!ef:,SWItCh. OFF
® Shift lever: "N
® No-load 2,500 rpm 7.1-12.5 gmis
EC-81 311
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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 MCNITOR” 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 40269 10:22 % 40269 10:22 X0.1V +02"69
OFF ON 0 25 50 75 100 o 13 28 ag 51
Fal {” i S o
Release )
....... 3 '..""-.g
Full i !
Depress ; i
H i
| ! SEFOSSP

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

Below is the data for “CMPS-RPM (REF}”, “MAS AIR/FL SE”, “THRTL POS SEN”, "RR 02 SENSOR”,
“FR O2 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.

853
o
=22

=+ o0 -

2

g o, + "CMPS*RPM(REF)" should increase gradually
‘u___g g9 5, . while depressing the accelerator pedal and
g * ""'u.,h' should decrease gradually after releasing
s © ""'-..,ﬁ the pedal without any intermittent drop or rise.
o - .,
?r) \ L R —
L g
58° 7
[T
Cow
o
Cl)O

+ o -

[+

2o :

?; <Y IO * “MAS AIR/FL SE" should increase when
H . N S ‘ depressing the accelerator pedal and should
T o - Ta— ) decrease at the moment "THRTL POS SEN" is
% - closed (accelerator pedal is released).
28
=28°

SEFQ59F
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TROUBLE DIAGNOSIS — General Description

-00"06
+04"67

THRTL POS SEN

09:25

-00'06

RR 02 SENSOR

09:25

-00"06

FR 02 SENSOR
09:25

-00"06
+04"67

INJ PULSE

09:25

X0 1V

+04"87

x0.01V

+04"67

x0.01V

MSEC

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

57
1S
S
- « "THRTL POS SEN" should increase while =[]
o depressing the accelerator pedel and should
decrease while releasing it.
- LE
° "X
© FE
1) =
o
oy
Gl
?‘_,_
. W .
&- ' BT
«"RAR ©2 SENSOR" may increase immediately after
depressing the accelerator pedel and may
T decrease after releasing the pedal. A

I—— - P
Y
Q0
ﬁ -

Y]
) =
Bl
5. o
o e, T * 'FR 02 SENSOR" may increase immediately after 7
: depressing the accelerator pedel and may )
31 - : : decrease after releasing the pedal.

e [ T - — DI@‘
[=TrY -
o- ET
2 b

HA
©- \,ﬁ,
' : _ EL
« "INJ PULSE" should increase when depressing
4 - the accelerator pedal and should decrease
f¢] " .
W : g - when the pedal is released. 54
o “adduink b 1 b Fen il HHH A
A
SEF0B0P
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value
PREPARATION

< ! 1. ECM is located behind the center console. For this
‘_ > inspection, remove the front passenger center console
\ anel.
\\\\\\\\\\\\\\\\\\\‘\\\\ o p
e
\\\\\\\\\\\\\ ECM harness

connector

AEC683

2. Remove ECM harness protector.

ECM harness protector

AECH13
3. Perform all voltage measurements with the connectors con-
nected. Extend tester probe as shown to perform tests eas-
ily.
.G.) -
s —_—T
/ B\?\(ﬁ—‘\i_r
Thin wire Tester probe

sers67] ECM HARNESS CONNECTOR TERMINAL LAYOUT

kola1l [53]54]55|
la4l45]46{57158/59(60!
la7lagls2l63]64/65]
[51]52] [e6l67/68(69

w

101{102(103] 104{10510
07008109 [110[111112
113[114{115| (116:117{118

[4%]

o

H.S. SEF0B4P.
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TROUBLE DIAGNOSIS — General Description

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

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG Voltage)
NO.
|Engine is running. |
0.2 -0.3V*
Idle speed
1 W/B Ignition signal
[Engine is running.]
Approximately 0.5V*
Engine speed is 2,000 rpm
[Engine is running.}
2 GY/R | lgnition check |_ Approximately 12V*
Idle speed
[Engine is running.|
3 L/OR Tachometer Approximately 0.9V*
fdle speed
|Engine Is running |
\Ignition switch “OFF”| 0-1V
ECCS relay (Self-shut- Far a few seconds after turning ignition
4 WG o switch “OFF"
| |1gnition switch “OFF"|
BATTERY VOLTAGE
A few seconds passed after turning ignition | (11 . 14v)
switch “OFF”
PU |Igniti0n switch "ON”|
7 (AT A/T check signal 1.0-8.0V
models) [Engine is running. |
|Igniti0n switch "ON”|
For 5 seconds after turning ignition switch 0.07 - 0.20V
“ONH
8 B/P Fuel pump relay |Engine is running |
|Ignition switch “ON"|
BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14V)
switch “ON"
[Engine is running.|
10 B ECCS ground |_ Engine ground
Idie speed
|Engine is running.| BATTERY VOLTAGE
LG |— Cooling fan is not operating (11 - 14V)
13 (AT Cooling fan relay (High) — .
models) [Engine is running | 007 - 040V
|— Cooling fan {High) is operating
[Engine is running | BATTERY VOLTAGE
Cooling fan is not aperating {11 - 14V}
14 LG/R Cooling fan relay (Low)

[Engine is running.|

L Cocling fan (Low) is operating

0.07 - 0.10V

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

EC-85
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITICN (DG Voltage)
NO.
|Engine is running.}
L Both A/C switch and blower switch are 0.08 - 0.2V
15 G/Y Air conditioner relay “ON”
[Engine is running.| BATTERY VOLTAGE
L AG switch is “OFF” (11 - 14V)
[Ignition switch “ON”]| Approximately 80mV
Malfunction indicator —— = ‘
18 1O famp [Engine is running. | BATTERY VOLTAGE
Idle speed (11 - 14V)
|Engine is running.f
19 B ECCS ground L Engine ground
Idle speed
|Ignition switch “ON"| Approximately 0V
20 | B/Y | Startsignal : BATTERY VOLTAGE
{ignition switch “START"| (11 - 14V)
[Engine is running. |
Both air conditioner switch and blower Approximately OV
o1 R/L Air conditioner switch switch are “ON” (Compressor operates)
[Engine is running | BATTERY VOLTAGE
Air conditioner switch is “OFF” (11 - 14v)
|Ignition switch “ON”|
Neutral position switch Gear position is "Neutral pesition” (M/T Approximately OV
(M/T models) models)
22 G/OR Inhibitor switch (A/T Gear position is “N” or “P” (A/T models)
del — T
models) |lgnition switeh “ON”] BATTERY VOLTAGE
Except the above gear position (11 -14Y)
|!gnition switch "ON"|
0.35 - 0.B5V
Accelerator pedal released
23 Y Throtile position sensor .
Ugnition switch "ON"|
Approximately 4V
Accelerator pedal fully depressed
[Engine is running. |
|_ . ] ] Approximately 0V
o5 B Power steering oil pres- Steering wheel is being turned
sure switch |Engine is running.|
L Approximately 5V
Steering wheel is not being turned
[Engine is running.| Approximately 1.8 -
26 PU/R Vehicle speed sensor 2.4Vv*

Slowly rotating front wheels

(AC voltage)

*Average voltage for pulse signal {Actual puise 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 (DG Voltage
NO.
|Ign]ti0n switch “ON"|
Approximately 0.4V
. Accelerator pedal released
33 W/R Throttle position sensor
signal [Tgnition Switch “ON”
Approximately 3V
Accelerator pedal fully depressed
[lgnition switch “OFF” ov
38 B/R Ignition switch _ N BATTERY VOLTAGE
[Ignition switch “ON”| (11 - 14V)
|Engine is running.|
39 B ECCS ground Engine ground
Idle speed
40 |L Camshaft position sen- [Engine is running | Approximately 2.7V
44 L sor (Reference signal) Idle speed (AC voltage)
(Engine 7o Engine ground
ngine 1s running. (Probe this terminal with
43 B ECCS ground
9 Idle speed & tester probe when
measuring.)
a1 B/W Camshaft position sen- | |ENgine is running.| Approximately 2.7V*
45 B/W sor (Position signal) |_ Idle speed (AC voltage)
[Engine is running.|
46 W Front heated oxygen _ o _ 0 - Approximately 1.0V
sensor After warming up sufficiently and engine {pericdically change)
speed is 2,000 rpm
’Engine is running.| (Warm-up condition)
L 1.3-1.7V
Idle speed
47 OR Mass air flow sensor
. |Engine is running.| (Warm-up condition)
L 1.7 -21V
Engine speed is 2,000 rpm
: Engine is running.| (Warm-up condition)
48 W Mass air flow sensor L | 0.005 - 0.02Y
ground Idle speed
a9 | pp | 1hrottle postion Sensor | iorliion switch “ON| Approximately 5V
power supply
[Engine is running.] (Warm-up condition)
50 B Sensors’ ground [_ 0.001 - 0.02V
idle speed
0-4.84V
Engine coolant tempera- — - QOutput voltage varies
51 BRY ture sensor |Eng|ne s runnlng.| with engine coolant tem-
perature.
[Engine is running.]
52 W Rear heated oxygen 0 - Approximately 1.5V

sensor

After warming up sufficiently and engine
speed is 2,000 rpm

*Average voltage for pulse signal (Actual pulse signat can be confirmed by oscilloscope.)
**During the on-beard diagnosis for the open circuit, approx. 1.5 - 5V will appear. This is not a malfunction. {Refer to page
EC-180.)
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDGITION (DC Voltage)
NO.
e " Crankshaft position sen- ‘Engine is running.J {A/T: N range, M/T: Neutral More than 0.4V
sor (OBD) L e speed (Air conditioner switch “OFF”) (AC voliage)
|Engine is running.|
54 W Knock sensor |_ 2.0-3.0V
Idle speed
56 W/R — B BATTERY VOLTAGE
61 WIR Power supply for ECM |Ignlt|0n switch “ON (11 - 14V)
i Engine is running.
58 LB Data link connector for | | 6- 10V

GST |— Idle speed (GST is disconnected)

[Engine is running.| (Warm-up condition)

Less than 4.5V
Idle speed

62 R/B EGR temperature sensor

|Engine is running.' (Warm-up condition)

L 0-1.5V
EGR system is operating

Q- 5.0v

Intake air temperature Cutput voltage varies

63 RY Sensor ]Engme ' runmng.| with iniake air tempera-
ture.
64 | G/B [Engine is running.| Approximately OV
Data link connector for .
65 1GYL | consuLT L Idle speed (CONSULT is connected and Approximately 4 - 9V
68 | G/W turned onj) Approximately 3.5V*
BATTERY VOLTAGE
70 WL Power supply (Back-up) l!gnition switch “OFF”| (11 - 14V)
|Engine is running.|
|_ Approximately 5 - 14V
Idle speed
101 | SB IACV-AAC valve [Engine is running. |
Steering wheel is being turned 5-9v
Air conditioner is operating
Headlamps are in high position
102 R/B Injector No. 1
104 G/B Injector No. 3 BATTERY VOLTAGE
Engine is running
107 | vmB Injector No. 2 (11 - 14V)
109 L/'B Injector No. 4
|Engine is running.| {(Warm-up condition) BATTERY VOLTAGE
03 |p EGR valve & canister Engine speed is 2,000 rpm (11 -14V)
control solenoid valve [Engine is running.| (Warm-up candition)
0.06 - 0.1V
Idle speed
Engine is running. ;
106 | B ECCS ground | l_ I Engine ground
Idle speed

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

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
Ignition switch “ON"
108 R/Y Rear heated oxygen | 9 —— - | Approximately 0.2V
sensor heater {Engine is running. |
Engine is running.
m B Rear heated oxygen | | 0.02 - 0.07V
sensor heater ground Idle speed
|Engine is running.|
112 B ECCS ground Engine ground
Idie speed
[Engine is running. | BATTERY VOLTAGE
M3 | WiL Current return |_ 11 - 14y
Idle speed (11 - 14V)
[Engine is running.|
Approximately 0.2V
15 OR Front heated oxygen Engine speed is below 3,200 rpm
sensor heater [Engine is running.| BATTERY VOLTAGE
l— Engine speed is above 3,200 rpm (11 -14V)
[Engine is running. |
118 B ECCS ground Engine ground
Idle speed
EC-89 319
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-MAIN-01
BATTERY BATTERY
| I mmm : Detectable line for DTC
304 7 5A Refer to "EL-POWER". — : Nor-detectable fine for DTC
0
] X
c]
i ®
Ir] 50 @
P | B
OFF ST
( A &
ACC\. ON q:l @ WL WL
WiL
L] | [EmEN]
Er]ECCS
B/A @ RELAY
I I.m
(51 0
B/R ] L§J[
WIG  WR
B/R D
[EH] o I W/R ey TO
- F26 ®- EC-CMPS
BiR |
o @
T
T =BR=——P . 1aNSa | | |
B/R Wil WiL WG WR WR
[Ea 7o}l [HEL Ir]l I 161 |
IGNSW BATT CRTN SSOFF VB ECM
(ECCS
CONTROL
MODULE}
GND-C  GND-C  O2H- GND-I GND-I GND-E GND-E GND-E GD)
a9 43 111 10 15 112 106 116
1 1 7 1 g T
B B B B B B B B
L] I n [ ] i I
L—. o o @
1 1
B B
1
BE=@
"o B-@
L L
F18 F12
Refer to last page (Foldout page).
— :
5 ]
! 4] = _[=] 1] |G EXHED
_
H.S. e

101[102|103§ hoaf10s]108
107108[109] J110[i11[112
113[114]115] [116|117|118

AECE08
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

— CONNECT
EGM__[0] CONNEGTOR]| @ &
38 _

L

SEF085P

— @ CONNECT
e anNEcToR”Ee
70:113
,@ -
(&
SEF0G6P
l — | CONNECT
[ ECM  |o[ CONNECTOR| %
56+ 61 Ej]
A
&
V 7 SEFQ6TP
E OISCONNECT CISGONNECT
H.5. iéj] T.5. Eéj]
[_EcM__[o[GONNECTOR]] B
56 = 61 |2 5 !

(&

AECE16

Main Power Supply and Ground Circuit

(Cont’d)

INSPECTION START

h 4

Start engine. -
Is engine running?

CHECK POWER SUP-

No

h 4

Yes

IE] ¥

PLY-L.

1. Turn ignition switch
“ON".

2. Check voltage
between ECM terminal

and ground with

CONSULT or tester.
Voltage: Battery volt-
age

if NG, check the follow-

ing.

® Harness connectors

@D, Eod

® Harness connectors

@9, @30

#® Harness continuity
between ECM and igni-
tion switch

If NG, repair harness or

connectors.

lOK
Go to “CHECK

GROUND CIRCUIT” on
next page.

CHECK POWER SUPPLY-IL.
1. Stop engine.
2. Check voltage between ECM terminals

@9, @ and ground with CON-
SULT or tester.
Voltage: Battery voltage

NG Check the following.

Y

OK

¥

® Harness conhectors

@®, Eod

® Harness connectors

® 7.5A fuse

® Harness continuity
between ECM and bat-
tery

If NG, repair harness or

connectors.

CHECK POWER SUPPLY-II.

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

2. Check voltage between ECM terminals

69, 69 and ground with CONSULT

or tester.

Voltage:

After turning ignition switch
“OFF”, battery voltage will exist
for a few seconds, then drop to
approximately 0OV.

OK [ Go to “CHECK

Y

NG
Case-2

GROUND CIRCUIT” on
next pags.

Case-1: Battery voltage
does not exist.

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

Case-1

EC-91

»| Goto “CHECK
ECCS RELAY” on next

page.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit

(Cont’d)
- ®
X S
‘\\ CHECK HARNESS CONTINUITY NGL Repair harness or con-
W L
) BETWEEN ECCS RELAY AND ECM nactors.
A 1. Disconnect ECM harness connector.

A
\\\\\ \\\\\\\\\\\\\\\\

@ 2. Disconnect ECCS relay hamess con-
nector.

ECM harness

3. Check harness continuity between

connector
ECM terminals 8), and terminal
AECE83 )
Continuity should exist.
? = DISSONNECT OK
D] K € ) Li
T CHECK VOLTAGE BETWEEN ECCS NG¢ Check the following.
RELAY AND GROUND. ® Harness continuity
Check voltage betwesn terminals (1), between ECCS relay
(3) and ground with CONSULT or and battery
tester. If NG, repair harness or
L e o Voltage: Battery voltage connectors.
- AEC oK
684 v
DISCONKELT = J—— CHECK OUTPUT SIGNAL CIRCUIT. NGV Repair harness or con-
i@ Eéj] Check harness continuity between ECM nectors.
LS. 13, terminal @ and terminal @

Continuity should exist.

|__Ecm__[o[connEcToR]| 3
4 FIEl OK

5

_ E h 4

CHECK ECCS RELAY.

C‘ ) 1. Apply 12V direct current between
maf relay terminals @ and @

2. Check continuity between relay termi-

AEC492 nals (3} and (5).

12V (D) - (2)) applied:

Continuity exists.

 — No voltage applied:

O O No continuity

NG

Replace ECCS relay.

OK

5 | Y

2 1X[1] CHECK GROUND CIRCUIT. NG | Repair hamess or con-
1. Turn ignition switch “OFF". nectors.

3 2. Disconnect ECM harness conneactor.

3. Check harness continuity between

ECM terminals (6}, (9, @9), @3,
SEF0sM @08, (A12), (118) and engine

h 4

H - ground.
& Gt - Continuity should exist.
[Ecm_[o[conmecTon]| Eéj]
10,19, 39, 43,106,112, 118 vOK
Check ECM pin terminals for damage
or the connection of ECM hamess con-
nector.
e e
(,_! -
lﬁﬁ] v
J INSPECTION END
B AEC496
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TROUBLE DIAGNOSIS FOR DTC 11

Bealed cover
Rotor head /

dicde
Photo diode
Wave
forming circuit «.Rotor plate
SEF613B|

180° signal slit for No. 1 cylinder

Wil iy
\\\\\\\“\\ o )
o %,
&

1° signal sfit
)
180° signal slit

Camshaft Position Sensor (CMPS){DTC:
P0340)

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

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

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

Rotor plate SEF853B
Diagnostic .
Trouble Code Malfuncticn is detected when .... Check items

No.

{Possible cause)

P0340

spaed.

® Either 1° or 180° signal is not entered to ECM for
the first few seconds during engine cranking.

® FEither 1° or 180° signal is not entered to ECM
11 often enough while the engine speed is higher
than the specified engine speed.

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

® Harness or connectors
(The camshaft position sensor circuit is apen or
shorted.)

® Camshaft position sensor

® Starter motor (Refer to EL section.)

® Starting system circuit (Refer to EL section.)

® Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2) Start engine and run it for at least 2 seconds at idle
speed,
OR
Start engine and run it for at least 2 seconds at idle
speed.
2) Select “MODE 3" with GST.

OR
1} Start engine and run it for at least 2 seconds at idle
speed,
2} Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then “ON”.
3} Perform “Diagnostic Test Mode |I” (Self-diagnostic
results) with ECM.

EC-93
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TROUBLE DIAGNOSIS FOR DTC 11
Camshaft Position Sensor (CMPS)DTC:
P0340) (Cont’d)

EC-CMPS-01
BATTERY
| Refer to “EL-POWER".
g 7.5
41

) mm : Detectable line for DTC
wWi/L e | Non-detectable ne for DTC
o)

Wik
5%
L

WL

|

@

i

wiL
l 1 [ W/R

é [£] DISTRIBUTOR

CAMSHAFT
OSITICHN SENSOR)

L]

S
o
o]

JOINT
CONNECTOR-1

g —e

N TTTTTTTTTTT R
_

[ [

1 1

(- { '

I. ! I 1

+ @ -———-——-——--V\

5|22
-
Bl
BE
Bl

WG
Il B
SSOFF REF REF POS POS ggmggfs I
MODULE) r‘"—?
B B
Fiz

Refer to last page (Foldout page).

@19 . G

] @D
! r% (T ED [
W GY

10110211034 |104]105{106 11213

]
MERE
ETelrTelsl il (| () || Jodeels

107]108|109] [110f111}112 TIEED
113[114]115 Hﬂlﬂ’ﬂﬁ 16]17]18

AECEO7
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TROUBLE DIAGNOSIS FOR DTC 11
Camshaft Position Sensor (CMPS)(DTC:

Distrii:u&)\ P0340) (Cont,d)
DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

= Camshaft T
,.,?% o ansor INSPECTION START
W -harness connector
/ MA
q ¥
“ [ cHECK POWER SUPPLY. NG | Check the following.
\ 1. Tum ignition switch “OFF”. "] ® Harness continuity EM
2. Disconnect camshaft position sensor between camshaft posi-
AECE85 harness connector. tion sensor and ECCS
3. Turn ignition switch “ON”. relay LG
4. Check voltage between terminal (8) If NG, repair hamess or
= '& i and ground with CONSULT or tester. connectors.
314|5
Lo Gé} Voitage: Battery voltage
OK
4 o
Loosen and retighten engine ground =

@ &
& |

AECES7 B J’ -
CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or con- AT
1. Turn ignition switch “OFF”. "| nectors. :
2. Disconnect ECM harness connector.
3. Check harness continuity between AT
terminal (4) and ECM terminals @1,
@8), terminal (8) and ECM terminals
@, @. EA
Continuity should exist.
OK
A J Rl
manifold ™ CHECK COMPONENT NG | Replace camshaft position
collector {Camshalft position sensor). "| sensor.
- Refer to “COMPONENTS INSPEC- BR
ﬁ}:@ DISCONMECT & DISSONNEST TION!! Oﬂ next page.
A€ A€ - o
|[__EcM —[o/cONNECTOR]] (_J__Lﬁ_ii@ Y
40,44 41,45 Disconnect and reconnect harness con-

nectors in the circuit. Then ratest. BS
‘

v Trouble is not fixed.

s -

Check ECM pin terminals for damage ' BT
.__J or the connection of ECM harness con-
aecess| | nector. Reconnect ECM harness con-
nector and retest. HA
v

INSPECTION END L
IDX
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TROUBLE DIAGNOSIS FOR DTC 11
a Camshaft Position Sensor (CMPS)(DTC:
P0340) (Cont’d)
. 'E@ DIAGNOSTIC PROCEDURE (NON-DETECTABLE
= CIRCUIT)

INSPECTION START

v
CHECK GROUND CIRCUIT. NG | Repair hamess or con-

= Check harness continuity between ter- nectors,
AECE9Q| | minal @ and engine ground.
Continuity should exist.

OK

\d
CHECK COMPONENT NG | Replace camshait position

{Camshaft position sensor). sensor.
Refer to “COMPONENT INSPECTION”
below.

OK

r

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

¢ Trouble is not fixed.

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

h 4
INSPECTION END

COMPONENT INSPECTION

.s. Ej] Camshaft position sensor

1. Start engine.
2. Check voltage between camshaft position sensor terminals
®, @ and ground with AC range.

1 _ Condition Terminal Voltage
) ) . @ and ground Approximately
L Engine running at idle @ and ground 2.7V* (AC)

AECEB89

*: Average vollage for pulse signaf (Actual pulse signaf can be confirmed
by oscilloscope.) .

If NG, replace distributor assembly with camshaft position
sensor.
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TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS)(DTC:

P0340) (Cont’d)

4. Remove distributor cap. Visually check signal plate fordam-

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

SEFB887K
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TROUBLE DIAGNOSIS FOR DTC 12

SEFV81K

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

The mass air flow sensor is placed in the stream of intake air.
it measures the intake flow rate by measuring a part of the entire
intake flow. It consists of a hot 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-
1ain the temperature of the hot wire as air flow increases. The
ECM detects the air flow by means of this current change.

Diagnostic
Trouble Malfunction is detected when ... ChfeCk Item
{Possible Cause)
Code No.
12 a) An excessively high or low voltage from the sensor | ® Harness or connectors
PO100 is entered to ECM. (The sensor circuit is open or shorted.)

b}, c) Voltage sent to ECM is not practical when com-

pared with the camshaft position sensor and
throttle position sensor sighals.

® Mass air flow sensor

328

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

For the above malfunction a)

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

2) Select “DATA MONITOR™ mode with CONSULT.

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

OR
@ 1) Turn ignition switch “ON”, and wait for at least 6
seconds.
2) Start engine and wait for at least 3 seconds.
3) Select "MODE 3” with GST.
OR
Turn ignition switch “ON”, and wait for at ieast 6
seconds.
2) Start engine and wait for at least 3 seconds.
3) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then tum “ON”,
4) Perform “Diagnostic Test Mode 1i” (Self-diagnostic
results) with ECM.

ey 1)
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TROUBLE DIAGNOSIS FOR DTC 12

0K NG

MASAIRJ’FL SE +00'21 MAS AIR/FL SE +00"21

15:48 - x20.1V  +02"45 15:48 x0.1V  +02"45
C 13726 38 51 0 13 26 38 51
{
‘-.h'.
kY
b, _
et {
SEF298N

FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
CALC LOAD 22%
COOLANT TEMP 30°C
SHORTFT #1 0%
LONG FT #1 2%
ENGINE SPD 1000RPM
VEHICLE SPD Okm/h

IGN ADVANCE 20,0
INTAKE AIR 26°C

MA 0.0gm/sec
o'%%‘%&%%%s %
8%?1‘351851 o.saé)y

02s B1,52 0.080V

SEF003P

[ m CONNECT
| ECM__ |O|CONNECTOR | e
47 -

R
@ 1

SEF999N,

Mass Air Flow Sensor (MAFS) (DTC: P0100)
(Cont’d)
For the above malfunction b)

)
3)
4)

DN =
e e e e

5)

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine and warm it up sufficiently.
Wait for at least 10 seconds at idle speed.
OR
Turn ignition switch "ON”.
Start engine and warm it up sufficiently.
Wait for at least 10 seconds at idle speed.
Select “MODE 3" with GST.
OR
Turn ignition switch “ON".
Start engine and warm it up sufficiently.
Wait for at least 10 seconds at idle speed.
Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then turn “ON”.
Perform “Diagnostic Test Mode 1I” (Seif-diagnostic
results) with ECM.

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
the mass air flow sensor circuit. During this check, a DTC might
not be confirmed.

For the above malfunction ¢)

1)
2)
3)

ey 1)
& )

EC-929

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
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.

329
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TROUBLE DIAGNOSIS FOR DTC 12

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

EC-MAFS-01

BATTERY mmamm : Detactable fine for DTC
l e ; Non-detectable fine for DTC

7 5A Reter to “EL-POWER".

r*‘l.

'% s @ 7 . T ESMAN,

r‘-_ij'@

°
i ]

S
¢ ]
ITVI:"JJ

MASS AIR
FLOW SENSOR

@]
=

\| EE
(B

"‘_-___—-___"‘
L b
#
.=____.__.._.._.\.J
I
g [ ml

JOINT
CONNECTOR-1

WiL
i
6
2
I
Wi
i
®
J
&
ve

WG WiR W OR
41 [F31) [l o]l [Tl ®--
SSOFF VB QA- QAs |ECM(ECCS |
CONTROL
MODULE) j_ _ili_
Fin) G
Refer to last page {Foldout page).
— %@-.ﬁm
=1 3 .
HitHHe @D mxne
ER a3

101]102]103F 11041105106

12151 [+]
Cohoalioe] frroliiina] kel 1els] O

13141115} WsH17H18] 15T Tis[i7]is]

AECE08
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TROUBLE DIAGNOSIS FOR DTC 12

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

(Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START

v [
CHECK POWER SUPPLY. NG | Repair hamess or con-
1. Turn ignition switch “OFF". nectors. B
Mass air flow 7 ' 2. Disconnect mass air flow sensor har-
harness connoctor N Ceoa ness connector.
3. Turn ignition switch "ON”. Le
4. Check voltage between terminal @ -
iy and ground with CONSULT or tester.
T.5. Géj] Voltage: Battery positive voltage
[>]
OK
{ B ¥ T
D O CHECK GROUND CIRCUIT. NG Repair harmess or con-
1. Turn ignition switch “OFF”. "| nectors.
@ @ 2. Disconnect ECM harness connector. GL
= 3. Loosen and retighten engine ground
SCrews.
(B 4. Check harness continuity between (7
B Engine ground terminal @ and ECM terminal .
Continuity should exist.
i
OK =
v .
CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con- A
Check harness continuity between ter- nectors.
minal (1) and ECM terminal @7). B
. ; IR
mamfoa\- Continuity should exist,
collector 0K
ol < BR
W oy W DT CHECK COMPONENT NG | Replace mass air flow
H.S. Eéj.] T.8. Eé} (Mass air flow sensor). sensor. &T
[52] Refer to “COMPONENT INSPECTION”, e
[_som ﬂcmﬁmﬂ” Gzl (See next page.)
OK A8
- b4
Ty
@@ Disconnect and reconnect harness con- =i
: - nectors in the circuits. Then retest.
AECTT? Trouble is not fixed. o
[l
v

DMSCONNECT DISCUNMNECT Ch k ECM f
ec pin terminals for damage
A€ A€ =

or the connection of ECM harness con-

ECM__|°/CONNECTOR CﬂﬁD nector. Reconnect ECM harness con-
47 nector and retest.

153

v
INSPECTION END

AEC778
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TROUBLE DIAGNOSIS FOR DTC 12

AECE94

SEFG81K

332

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

COMPONENT INSPECTION

Mass air flow sensor

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

Conditions Voltage V
Ignition switch “ON” {Engine stopped.) Less than 1.0
Idle (Engine is warmed-up sufficiently.) 1.3-1.7
Idle 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. 1If NG, remove mass air flow sensor from air duct. Check hot

wire for damage or dust.
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TROUBLE DIAGNOSIS FOR DTC 13

Terminal Engine Coolant Temperature Sensor (ECTS)
Sensor (DTC: PO115)
The engine coolant temperature sensor is used to detect the @l
engine coolant temperature. The sensor modifies a voltage sig-
[| nal from the ECM. The modified signal returns to the ECM as A
the engine coolant temperature input. The sensor uses a ther- A
O ) mistor which is sensitive to the change in temperature. The
/ ~ electrical resistance of the thermistor decreases as temperature BN
Gasket increases. i
SEF594K
0r (Reference data) LC
19 ; R
g: Engine co?Iant tem Voltage Resistance EC
g 4r Acceptable Eera:.lre V) 0]
s 2r C (°F)
B g ~10 (14) 44 9.2 -
& 04f 20 (68) 35 25
02r 50 (122 22 0.8
0 35820 40 50 80 100 oo GL
{*8) (32) (6B) (104)(140) (176} (212) 80 (194) 0.9 0.2
Temperatura °C (”F)_ SEFD12P
(I
Diagnostic
Trouble Code Malfunction is detected when ... Chfng item AT
No. (Possible Cause) &
. . ® Harness or connectors
13 ® An excessively high or low voitage from the sensor L 2
PO115 is entered to ECM. (The? sensor circuit is open or shorted.) A,
® Engine coolant temperature sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION A
PROCEDURE
1) Turn ignition switch “ON”. BE
2} Select “DATA MONITOR” mode with CONSULT.
3) Wait for at least 5 seconds.
OR ST
(&) 1) Turn ignition switch “ON” and wait for at least 5 sec-
= onds.
2) Select “MODE 3” with GST. S
OR
@@ 1) Turn ignition switch “ON” and wait for at least 5 sec- |
- onds. BT

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

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

EL

DX
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TROUBLE DIAGNOSIS FOR DTC 13

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

EC-ECTS-01

- s : Detectable line for DTC
— ; Norrdetectable line for DTG

A : AT imodels
T ——— ENGINE COOLANT
AMAA TEMPERATURE
N SENSOR
E215
G L
BR/Y 8
_________ o
) k]
BRY B
I . @D
} O v— 7 — B I———————
8
I 2 I
JOINT
CONNECTOR-4
&
BR/Y 8 B
[51] [50] ECM (ECCS 351 AT
™ GND-A|ESMECC =D [contRoL
MODULE) UNIT

Refer to last page (Foldout page).

AFAB O R B EEE @ 2af24] 25[es[27]28]2a]a0] a1 [2ofaa34] 5] &l @
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w GY aY
[y gy H.S.
101f102}103] Jt04f105|108 IEEHEIEIEE 38Ja9] 140 sa [56]
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1131114(115] f11sfi 17118 {  [paRsfsl stfse] [osfer[es]es]

AECEOS



TROUBLE DIAGNOSIS FOR DTC 13

a7
Engine coolant

\tempera‘fure sensar

harness connector

SEFD13P

AEC695

Engine Coolant Temperature Sensor (ECTS)

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

g

o]

|

%ﬁ DISCENNEST
A€

!

AEC696

al
INSPECTION START
A
A 4
CHECK POWER SUPPLY. NG | Check the following. il
1. Turn ignition switch “OFF”, | ® Harness continuity
2. Disconnect engine coolant tempera- between ECM and
ture sensor harness connector. engine coolant tem- LG
3. Turn ignition switch "ON". perature sensor
4. Check voltage between terminal (2) ® Harness connectors
and ground with CONSULT or tester. (F), E1D
Voltage: If NG, repair harness or
Approximately 5V connectors.
OK FE
B \ 4
=
CHECK GROUND CIRCUIT. NG | Check the following. &
1. Turn ignition switch “"OFF". "1 ® Harness continuity
2. Check harness continuity between between ECM and
terminal @ and engine ground. engine coolant tem- BT
Continuity should exist. perature sensor
OK ® Harness continuity -
between A/T control &T
unit and engine coolant
temperature sensor
® Harness connectors F&
. @D
] l-g’:?ness connectors X
If NG, repair harness or
connectors. BE
¥
CHECK COMPONENT NG; Replace engine coolant g
(Engine coolant temperature sensor). "| temperature sensor. o
Refer to “COMPONENT INSPECTION".
(See next page.) S
OK
: . Y BT
Disconnect and reconnect harness con-
nectors in the circuits. Then retest.
Trouble is not fixed. A
) 4
Check ECM pin terminals for damage EL
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest, [t

v

INSPECTION END

EC-105
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TROUBLE DIAGNOSIS FOR DTC 13
Engine Coolant Temperature Sensor (ECTS)

S (DTC: P0115) (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
SEF152P 80 (194) 0.236 - 0.260

If NG, replace engine coolant temperature sensor.

336 EC-106



TROUBLE DIAGNOSIS FOR DTC 14

Vehicle speed
sensor

Vehicle Speed Sensor (VSS) (DTC: P0500)

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

AEG110
Diagnostic .
Trouble Code Malfunction is detected when ... Check ltems
No (Fossible Cause)

14

POS00 vehicle is being driven.

® The almast 0 km/h (0 MPH) signal from vehicle
spaed sensor is entered to ECM even when

® Harness or connector
(The vehicle speed sensor circuit is open or
shorted.)

& Vehicle speed sensor

B VEHICLE SPEED SEN CKTH

AFTER TOUCH START
DRIVE VEHICLE
AT 1C0km/h {Bmph) OR
MORE WITHIN 15 sec

fl
[ned _|[__START ]

MEF559D
% MONITOR 7t NO FAIL [
VHCL SPEED SE  20kmvh
P/N POSI SW OFF
RECORD

SEF941N

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
the vehicle speed sensor circuit. During this check, a DTC might
not be confirmed.
1)} Jack up drive wheeis.
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 vehicle speed on CONSULT should be able to
exceed 10 km/h (6 MPH} when rotating wheels with
suitable gear position.
OR

EC-107 337
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TROUBLE DIAGNOSIS FOR DTC 14

FUEL SYS #1 CLOSED
FUEL SYS #2 UNUSED
CALC LDA 57%
COOLANT TEMP 87°C
CONG Er et 3%
ENGINE SPD 2225RPM
VEHICLE SPD 57MPH
IGN ADVANCE 340
INTAKE AIR 43
MAF 28.2gm/sec
THROTTLE POS 12%
025 LOCATION 3
252 P, 00
028 B1,32 0.070V

SEF342N

338

Vehicle Speed Sensor (VSS) (DTC: P0500)
(Cont’d)
& 1) Jack up drive wheels.
2) Start engine.
3) Read vehicle speed sensor signal in “MODE 1" with
GST.
The vehicle speed on GST should be able to exceed
10 km/h (6 MPH) when rotating wheels with suitable
gear position.

OR

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
@ 1) Start engine and warm it up sufficiently.
2) Perform test drive for at least 10 seconds continu-
ously in the following recommended condition.
Engine speed : (A/T models) 2,000 - 3,200
rpm
(M/T models) 1,950 - 2,900
rpm
Intake
manifold vacuum: —40.0 to -26.7 kPa
(=300 to —200 mmHg, —-11.81
to —7.87 inHg)
Gear position : Suitable position (except “N”
or “P” position)
3) Stop the vehicle, turn ignition switch “OFF”, wait for
at least 3 seconds and then “ON".
4) Perform “Diagnostic Test Mode 1I” (Self-diagnostic
results) with ECM.
Even though Diagnostic Trouble Code is not detected,
perform the above test drive at least one more time.

EC-108



TROUBLE DIAGNOSIS FOR DTC 14

Vehicle Speed Sensor (VSS) (DTC: P0500)

(Cont’d)
IGNITION SWITCH E C'VSS'O 1
ON or START
B,
FUSE “EL.
BLOCK Refer fo “EL-POWER".
10A (HEG)
@ s : Datectable line for DTC -
e e © Non-detectable line tor DTC [l
“_—I.-JJ - {AD: AT models
Y
LG
Y FE
I 22 I
COMBINATION [_l -—
METER
(SPEEDOMETER)
o | Eal b

e 2ol
Ej
2
)
\
> 2
7 =

O - A R R/Y F
E7 i
T S
R R/Y
Rty
PUR
rli]
i3 o[
g 4 ER
B
|
o—0 I 8T
l PUIR PUR R RY
l e [zl =1 I
B B B VSP ECM (ECCS AT VEHICLE B
L L L CONTROL CONTROL SPEED
= = = MODULE) UNIT SENSOR
@D @9 2 €28 ]
=4
Refer fo tast page (Foldout page).
i . D) "
! 30| |@42) ! i 63 . &
EI- °222324-| w | 1T W &[T @9 G
| e e o e s e e A o e e II____I
EN
1{2]3]4 | {2]r0]11]12]13]14] 15 73] 24] 25]26]27 | 20 205 c] 31 [32] 3s[3a]35]
516|718 [16[17]18]19]20]21] 22 36| a7] agfas]ao|41142]42]44145] 46[47] 48] L

101{102]103] [104]10s
107]108]100] f110]111
113)114]115] f118}117]

AECE10

EC-109 339



TROUBLE DIAGNOSIS FOR DTC 14

W %005 OISGAMNMECT
H.8. T.5. ié}

I Ecwm

s [T |

Vehicle Speed Sensor (VSS) (DTC: P0500)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

€

AEC697

340

¥
CHECK INPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF”. "| ® Harness connectors
2. Disconnect EGM harhess connector 1D,
and combination meter harness con- ® Harness continuity
nector. between ECM and
3. Check hamess continuity between combination meter
ECM terminal @8 and terminal @3). If NG, repair harness or
Continuity should exist. connectors.
OK
h 4
NG

CHECK SPEEDCMETER FUNCTION.

Y

Make sure that speedometer functions
properly.

0K

¥

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

Trouble is not fixed.

h

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

Y

INSPECTION END

EC-110

Check the foliowing.
® Harmess connectors

@®, Ed

® Harness connectars
,

L chass continuity
between combination
meter and vehicle
speed sensor

If NG, repair harness or

connectors.

Check vehicle speed sen-

sor and its circuit.

Refer to EL section.




TROUBLE DIAGNOSIS FOR DTC 21

~ %ngérg&nﬁgmy Ignition Signal (DTC: P1320)
Battor z=Z>7%| COMPONENT DESCRIPTION

Distributor
Ignition coil & power transistor (Built into distributor)

The ignition coil is a small molded type. The ignition signal from
the ECM is sent to the power transistor. The power transistor BA
switches on and off the ignition coil primary circuit. As the pri-
mary circuit is turned on and off, the proper high voltage is

i

Ignitian coil « . - . i . ER
harness connectorZ induced in the coil secondary circuit. L'
| ~
m \ SEFO1CP
LG
Diagnostic
Trouble Malfunction is detected when ... Ch?Ck em
(Possible Cause}
Code No.
® Harness or conhectors
{The ignition primary circuit is open or shorted.) EE
21 ® The ignition signal in the primary circuit is not ® Power transistor unit. -
P1320 entered to ECM during engine cranking or running. | ® Resistor
® Camshaft position sensor o
® Camshaft position sensor circuit
DIAGNOSTIC TROUBLE CODE CONFIRMATION [T

PROCEDURE

Note: If both DTC 11 (P0340) and 21 (P1320) are displayed, a7
perform TROUBLE DIAGNOSIS FOR DTC 11 first. ~
Refer to EC-93.

Turn ignition switch “"ON”, =

2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine. (If engine does not run, turn ignition

i _IN
—
L

switch to "START” for at ieast 5 seconds.) B
OR
(=) 1) Turn ignition switch "ON".
=7 2) Start engine. (If engine does not run, turn ignition Eg

switch to “START” for at least 5 seconds.)
3) Select MODE 3 with GST.
OR 8T
@‘JD?@J 1) Turn ignition switch “ON”.
~" 2) Start engine. {If engine does not run, turn ignition
switch to “START" for at least 5 seconds.) ES
3) Tum ignition switch “OFF” and wait for at least 3
seconds, then “ON”.
4) Perform “Diagnostic Test Mode II” (Self-diagnostic &
results) with ECM.

i
EL

BX

EC-111 341



TROUBLE DIAGNOSIS FOR DTC 21

Ignition Signal (DTC: P1320) (Cont’d)

BATTERY

A0A

-1

Refer to "EL-POWER".

IGNITION
OFF ./‘ ST [SwiTcH
_( £107

acc'@-¥5y

L[%[_‘

EC-IGN/SG-01

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

BR -
=~
L B/R {Eﬁ B/R M B/R pRa@u g B I3 CONDENSER
B 1
(KAl
L] DISTRIBUTOR
— POWER
IGNITION TAANSISTOR

PLUG

=
||||FI:|]:,L
o
i
||Pu:|
||Pm

SPARK ECM I
IGNCK IGN g:gc s

JOINT
CONNECTOR-1

—
KT

101

102[10a| [104f105

107]

1081108 [110]111

112

114|115 116[117]

342

EC-112

Refer to last page (Foldout page}.

19, Eof
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TROUBLE DIAGNOSIS FOR DTC 21

Power transistor
-\\ ,/// harness connector wega—r=
Battery ==/ /=
Distributor /?

Ignition coil <
harness connector

PRI

SEFQ1QP)

Ignition Signal (DTC: P1320) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

:

Turn ignition switch "QFF”, and restart
engine.
s engine running?

Yes

DISCONN = |
A€

!

AECE98

DISGONRECT
A€
T.8.

|

AEC6E99

liw%ﬂ; DISCONNECE

A A€

[ ecm _[o[connEcToR]| CEl )
1

AEC700,

No ]
v )
CHECK POWER SUPPLY. NG, | Gheck the following.
1. Turn ignition switch “OFF”. ® Harness connectors LE
2. Disconnect ignition coil hamess con- ,
nector. ® Harness connectors
3. Tum ignition switch “ON”. M3,
4. Check voltage between terminal @ Harness continuity
@and ground with CONSULT or between ignition coil
tester. and ignition switch B
Voltage: Battery voltage If NG, repair harness or EE
connectors.
OK
e v oL
CHECK GROUND CIRCUIT. NG; Repair harness or con-
1. Turn ignition switch "OFF”. nectors.
2. Disconnect power transistor harness W
connector. ‘
3. Check harness continuity between
terminal and engine ground. e
Continuity should exist. AT
OK
v " R
CHECK INPUT SIGNAL CIRCUIT. »i Repair hamess or con-
1. Disconnect ECM harness connector. nectors.
2. Check harness continuity between B
ECM terminal (1) and power transis-
tor terminat (1).
Continuity should exist. B3
=g}
OK
A4
CHECK COMPONENTS NG | Replace malfunctioning | &7
(Ignition coil, power transistor). component(s).
Refer to “COMPONENT INSPECTION",
EC-115. BS
OK
¥ .
Disconnect and reconnect harness con- BT
nectors in the circuit. Then retest.
Trouble is not fixed. HA
¥
Check ECM pin terminals for damage
or the connection of ECM hamess con- EN
nector. Reconnect ECM harness con-
nector and retest.
T 15
INSPECTION END
EC-113 343



TROUBLE DIAGNOSIS FOR DTC 21

AEC735

E] & 018CONNECT ﬁﬁ DISCONNECT
A€ A€

L

A€ de€
[_Ecom J:ImNNEGT@” =
(tw)

Ignition Signal (DTC: P1320) (Cont’d)

®

D | l

CHECK INPUT SIGNAL CIRCUIT.

1..5top engine.

2. Disconnect ignition coil harness con-
nector.

3. Strip tape covering resistor.

4. Disconnect ECM harness connector.

5. Check harness continuity between
ignition coil terminal and resistor
terminal (1), resistor terminal (2) and
ECM terminal (2).
Continuity should exist.

NG

OK

¥

nectors.

Repair harness or con-

CHECK COMPONENTS

(Resistor).

Refer to “COMPONENT INSPECTION”
on next page.

NG

Y

OK

Y

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

Trouble is not fixed.

hd

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

¥

INSPECTION END

EC-114

Replace resistor.




TROUBLE DIAGNOSIS FOR DTC 21

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

DISCORNECT . .
,‘ 4 € Ignition coil 3l
=) GlD 1. Disconnect ignition coil harness connector. =
2. Check resistance as shown in the figure.
@] .
w/ ) Terminal Resistance [at 25°C (77°F)] I
@Sf @ - @ (Primary coil) 05-100
@R}t ) v o @ - @ {Secondary coil} Approximately 25 kf) =
Coll tower metal tip AECO02 For checking secondary coil, remove distributor cap and
. measure resistance between coil tower metal tip ® and |
MISCONRECT terminal @. b
If NG, replace distributor assembly as a unit.
FE
Gl
Coil tower metal tip AECH03
. [T
Power transistor
1. Disconnect camshaft position sensor & power transistor
harness connector and ignition coil harness connector. Ar
2. Check power transistor resistance between terminals @)
and (8).
'EI'.E:""
Terminals Resistance Result o
Except 01} OK
and (8)
® ® 04} NG R
AECT36 If NG, replace distributor assembly. -
. S
Distributor ReSIStor
1. Disconnect resistor harness connector.
2] 2. Check resistance between terminals ) and @ 81
Resistance: Approximately 2.2 k() [at 25°C (77°F)]
If NG, replace resistor. e
RS
Lo o
_ BT
Resistor
AEC780
HE&
EL
KED
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TROUBLE DIAGNOSIS FOR DTC 25

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

SYSTEM DESCRIPTION

Camshalft position sensor Engine speed

Y

. Amount of intake air
Mass air flow sensor >

; Engine coolant temperature
Engine coolani temperature sensor

Y

Igniticn switch Start signal

Y

Throttle position

Y

Throttle position sensor

ECM

inhibitor switch (A/T models)/ Park/Neutral position (ECCS

Neutral position switch (M/T models) > control »| IACV-AAC valve
moduie)

. " ) Air iti r aperation
Air conditioner switch Ir conditioner operatio

Y

) . . P ing | i
Power steering oif pressure switch ower steering load signal

L

Battery Battery voltage |

Vehicle speed

h 4

Vehicle speed sensor

Cooling fan Cooling fan operation

L A

This system automatically controls engine idle speed to a specified ievel. 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).

COMPONENT DESCRIPTION

IACV-AAC valve

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

SEF040E

346 EC-116




TROUBLE DIAGNOSIS FOR DTC 25

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

Diagnostic Check items
Trouble Code Malfunction is detected when .... etc !
No (Possible cause)
® Harness or connactors
a) The IACV-AAC valve does not operate properly. {The IACV-AAC valve circuit is open.)
25 ® |ACV-AAC valve
DOBOS | e e |

#® Harness or conneclors
b) The IACV-AAC valve does not operate properly. {The IACV-AAC valve circuit is shorted.}
® |ACV-AAC valve

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

For the above malfunction a)

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

OR
&) 1) Turnignition switch “ON" and wait for at least 2 sec-
= onds.
2) Select “MODE 3” with GST.
- OR
1} Turn ignition switch “ON” and wait for at least 2 sec-
onds.

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

1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait for at least 3
seconds.
3) Turn ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT.
4) Start engine and run it for at least 30 seconds at idle
speed.

OR
1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait for at least 3
seconds.
3) Start engine again and run it for at least 30 seconds
at idle speed.
4) Select “MODE 3” with GST.
OR
oy 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait for at least 3
seconds.
3) Start engine again and run it for at least 30 seconds
at idle speed.
4) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then “ON”.
5) Perform “Diagnostic Test Mode 11" (Self-diagnostic
results} with ECM.

EC-117 347
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TROUBLE DIAGNOSIS FOR DTC 25

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

IGNITION SWITCH

ON or START

10A

21

;

o

X FUSE
BLOCK
(HEG)

Refer to “EL-POWER",

EC-AAC/V-01

s : Detectable line for DTC
mwea : Non-detectabla line for DTC

348

EC-118

BR (VOI(ZR)
-
hBHBRﬁ
BR
]l
IACV-
AAC VALVE
]
SB
5B
[foa]l
5C ECM {ECCS
CONTROL
MODULE)
Refer to last page (Foldout page).
¢ @D
Il ¢ W B =
' s &D)
1 .S. 7]
101102f10a] [10afsos{roe] __ [11273] [4] R EA S asfae] [acfa] [efses] e
107108f100] [110]411 112 [slej7f8]9] [0} O 42|43) [44]45l4e]s7]5efs0]en] fa1]
(l2]1afie] fg] [29]3031[32]33] [aglag]| 147]48le2]ea]64]es]
118]114[115] |116[117{118] [1s] [s[17]i8] a4[asTas a7 [51]52] |e6]67]e8}s9]

AEC612



TROUBLE DIAGNOSIS FOR DTC 25

@

-

AEC703

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: P(0505) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect |IACV-AAC valve harmness
connector.

3. Turn ignition switch “ON”.

4. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

.| Check the following.

SR

® Harness connectors

® 10A fuse

® Harness continuity
hetween IACV-AAC
valve harness connector
and fuse

If NG, repair harness or

connectors.,

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM hamess connector.

2. Check harnsss continuity between
ECM terminal and terminai (2).
Continuity should exist.

NG

.| Repair harness or con-

B

D SCONNECT
A€

|o|connECTOR]|
101

[_Ecm

(%

'ﬁﬁ DISCONMECT
A€
<]

lOK

| nectors.

CHECK COMPONENT
{(IACV-AAC valve).
Refer to *COMPONENT INSPECTION”

NG

. | Replace IACV-AAC valve.

below.
l OK

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

l Trouble is not fixed.

AECT04
DISGORHEET T
A€ @
21
e o
AEC705

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

and retest.

INSPECTION END

COMPONENT INSPECTION
IACV-AAC valve

Disconnect IACV-AAC valve harness conneactor.

e Check IACV-AAC valve resistance.

Resistance:

Approximately 10 [at 25°C (77°F)]
e Check plunger for seizing or sticking.

o Check for broken spring.

EC-119
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TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (Overheat) (DTC: P1900)

SYSTEM DESCRIPTION

Cooling fan control
Vehicle speed

Y

Vehicle speed sensor

Engine coolant tem

perature ECM

(ECCS

Engine coolant temperature sen-
sor

Air condttioner “ON” signal

control

Cooling fan relay(s)

module)

Y

Air conditioner switch

The ECM conirols the cooling fan corresponding to the vehicle speed, engine coolant temperature, and
air conditioner ON signal. The control system has 3-step control [HIGH/LOW/OFF] on A/T models and

2-step control [HIGH/OFF] on M/T models.

Operation
For A/T models

Air cof;ditioner switch is “"ON",

iir o ¢ Air conditioner switch is “OFF”. o o
. - s«
5 105 (221) s 105 (221}
8 ) 8_ o
£ 100 (212) E 100 (212)
[ -
< 95 (203) = 95 (203) &
] «
© [<]
8 ]
[ g i
£ 20 8o ) 20 80
& (12} (50 & 12)  (50)
Vehicle speed km/h (MPH) Vehicle speed km/h {MPH)
[] : Cooling fans do not operate. : Cooling fans operate at “Low™ speed. : Cooling fans operate at “High" speed.
SEF226NA
For M/T models
r
® - Air condisioner switch is “OFF" ¢ o~ Air conditioner switch is “ON"
g & R
£ . z O
5 105 2on) BRRERERRSRCCR §° 105 (221) BRREESRIR
E 100 (212 pRY St E 100 (212) Bionstintios
% 95 (203) - R = 95 (203) RARRRRR 2
5 s R
8 3 2R
[4) L]
e 20 80 2 20 80
) (12) (50} @ n2) (50
[ Vehicle speed km/h (MPH] w Vehicle speed km/h {MPH)
[: Cooling fans do not operate. BZH: Cocling fane operate at “High" speed.
AEC706

350
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TROUBLE DIAGNOSIS FOR DTC 28
Cooling Fan (Overheat) (DTC: P1900) (Cont’d)

ON-BOARD DIAGNOSIS LOGIC

This diagnosis continuously monitors the engine coolant temperature.

If the cooling fan or another component in the cooling system malfunctions, engine coolant temperature
will rise.

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

G

is indicated. &
Diagnostic Trouble Malfunction is detected when ... Chepk ftems
Code No. (Possible cause) Bl

® Harness or connectors
(The cooling fan circuit is open or

shorted.) LE
® Cooling fan does not operate properly (Overheat). |@ Cooling fan
08 ® Cooling fan system does not operate proparly ® Radiator hose
P1900* (Overheat). ¢ Radiator
® Engine coolant was not added to the system using | ® Radiator cap
the proper filling method. ® Water pump
® Thermostat FE

For more information, refer to "MAIN 12
CAUSES OF OVERHEATING”, EC-131.

* Diagnostic trouble code No. P1900 is not displayed in SELF-DIAGNOSTIC RESULTS mode with CONSULT.
CAUTION:
When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA ¢
section (“Changing Engine Coolant”, “ENGINE MAINTENANCE”). Also, replace the engine oil. )
a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute. Be sure

to use coolant with the proper mixture ratio. Refer to MA section (“Anti-freeze Coolant Mix-

" ture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS”).

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

Cl

it
ET:;_-

Uimd

BE

%
—_

e
)

EL

3
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TROUBLE DIAGNOSIS FOR DTC 28
Cooling Fan (Overheat) (DTC: P1900) (Cont’d)
OVERALL FUNCTION CHECK

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

MAX, WARNING:
:[OK

Never remove the radiator cap when the engine is hot. Seri-
ous burns could be caused by high pressure fluid escap-
ing from the radiator.

Wrap a thick cloth around cap. Carefully remove the cap by
turning it a quarter turn to allow built-up pressure to
AECE40]  escape. Then turn the cap all the way off.

1) Check the coolant ievel in the reservoir tank and radiator.
BACTVETEST B[] Aliow engine to cool before checking coolant level.

If the coolant level in the reservoir tank and/or radiator is
below the proper range, skip the following steps and go to

MIN.

coouns Fan OFF

= == MONITOR = == “DIAGNOSTIC PROCEDURE” (EC-125).
o 2) Confirm whether customer filled the coolant or not. If cus-
COOLANTEMP/S - 85°C tomer filled the coolant, skip the following steps and go to

“DIAGNOSTIC PROCEDURE” (EC-125).

_m m 3) Turn ignition switch “ON”.
—”——' 4) Periorm “COOLING FAN” in “ACTIVE TEST” mode
I_Hl LOW EF314F with CONSULT (LOW speed and HI speed).
OR
Cooling fan @ 3) Start engine-
Be careful not to overheat engine.

4) Set temperature control lever to full cold position.

5} Turn air conditioner switch “ON”.

6) Turn blower fan switch “ON”.

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

™) r\f ) j - 8) Make sure that cooling fan operates at low speed for
M L A/T models and high speed for M/T models.
SEC163BA 9) Turn ignition switch “OFF”.
10) Turn air conditioner switch and blower fan switch

/—Cooling fan “OFF".
4 150  resistor —A/T models only—

; 11) Disconnect engine coolant temperature sensor har-
| T o ness connector.
e %ﬁj 12) Connect 150 resistor to engine coolant temperature

sensor harness connector.

"™ Engine coolant 13} Restart engine and make sure that cooling fan oper-
A temperature sensor ates at higher speed than low speed.
@'@ @ 3 hamess connector Be careful not to overheat engine.
MEF&13EA
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TROUBLE DIAGNOSIS FOR DTC 28
Cooling Fan (Overheat) (DTC: P1900) (Cont’d)

FOR A/T MODELS

Gl
oy Lo TCH BATTERY EC-COOL/F-01
1oa | BLOGK aon|Feter to "EL-POWER" -
IE wammm ; Detectable fine for DTC -
—  Nop-detectable line for DTC
!? I-----‘G Ef]
BR . - @ : Models with air conditionar 4
@
I - -
BR G BR

COOLING & COOLING
FAN FAN
RELAY-1 RELAY-2

{LO-RELAY) {HI-RELAY)

T e
20 ]
LGR GB LG/R  GAY
- A CH:'
== e
|
-
I [
L
COOLING .
FAN F&
MOTOR-1
LGA LG _
(E101)
- BIED
(M16) [
L(.ifn LIG
LG/R LG B
=)
i3 IO 33
e E] F27
LG/R LG
! I ST
Lam LG i O - ®
[l [ | I
AFAL RFRH  |EGM (ECCS BS
CONTROL 8 B ]
* [MODULE) .. o
E3) (D)
BT
Reler 1o last page (Foldout page).
1 K] 7 3 I
S T (e NIe @&
W GY GY 5 L L L
EL
28] =
] Fes o
W H.S. ,
e e e ] e
11212 £ IR ER aeja] [aofe1] [5afEa[55]  [se]
5[6j7]8fs] [24]25]26]27]28] [42] 43 [44]45]46]57]58]58160] 61}
11]12[13]14] Fg] P 0 ey O ) 73 e L
Hefirfie Jad]as]as]27] [51]52]  |esle7lse{69]

AEC630-A
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TROUBLE DIAGNOSIS FOR DTC 28
Cooling Fan (Overheat) (DTC: P1900) (Cont’d)

FOR M/T MODELS

IG%EIS:\IS_S[_\AVRT;CH BATTERY mmmm ; Delectable kine for DTC
wemmen © Non-detectable line for DTC

FUSE W "

g 10A BLéJCK 204 Refer to "EL-POWER".

|:: | (HEC) 1 @E} : Models with air conditioner
F105 [ '
£ a
BR

BR G
il
Py EESLING
é ” RELAY-1
Q

LG/R GB

LG/R

LG/R

LG/R

LG/R

j

0
&
o
@

COOLING

COOLING
FAN FAN
MOTOR-2

MOTOR-1

BT

@m(

@-ﬂm-l

ECM (ECCS
RFAL CONTROL
MODULE)

- I-
=0

Refer to last page (Foldout page).

— IHNGED)
H
FHH® e.® o
W GY G6Y 5 L
28] .@
| W
"—.:r
101f102[103| 1041054106 112f2] [4] 20]21] 22|23 a8
107[108108| [110f111]112 B[I][El 10] O EEIEE]EEIIEEEEEH 42443
113[114[115] [3s117[18 BEE 19 e To7 49]50

AECB30-B
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TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (Overheat) (DTC: P1900) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Gy

i
CHECK COOLING FAN LOW SPEED |NG | Check cooling fan low
OPERATICN (A/T MODELS) AND HIGH speed contral circuit: (A/T
SPEED OPERATION (M/T MODELS). models) and high speed
1. Disconnect cooling fan relays-2 and control circuit (M/T mod- EM
-3 for A/T models. els).
AECT07 2. Turn ignition switch “ON". {Go to PROCEDURE A}
3. Perform “COOLING FAN CIR- LG
8l COOLING FAN CIRCUIT R CUIT” in “FUNCTION TEST"
mode with CONSULT.
OR
COOLING FAN 2. Tumn ignition switch “ON".
3. Perform “COOLING FAN" in -
ROTATE AND STOP “ACTIVE TEST" mode with FE
CONSULT.
OR
2. Start engine.
I NEXT ” NO “ YES EFS1E @ 3. Set temperature lever at full
cold position. T
4. Turn air conditioner switch
“ON".
coounGg Ean OFF 5. Turn blower fan switch “ON". AT
8. Run engine at idle for a few
=== MONITOR = == minutes with air conditioner
COOLAN TEMP/S  88°C operating. _ =4
7. Make sure that cooling fan
operates at low speed for A/T
1) il models and at high speed for R,

BRI OFr | M/T modsls.

MEF313F l 0K

Cooling fan @
4P /_

=
=
JEn

Y

DOES

EVERY 3 SECONDS ?

El

MACTIVETESTR [ ]

(28)
5

@
,:E

=)
)]

logl
sy

SEC163BA

EC-125 355



TROUBLE DIAGNOSIS FOR DTC 28

=Wz

£

7

744
N =
LN
Cooeling faz;el;.'&_

AECT707

Cooling Fan (Overheat) (DTC: P1900) (Cont’d)
®

g l

#l CCOLING FAN CIRCUIT |
DOES
COOLING FAN
ROTATE AND STCP

EVERY 3 SECCNDS ?

[ next ][ NO ][ YES |

MEF311F

CHECK COOLING FAN HIGH SPEED
OPERATION (A/T MODEL.S).
1. Turn ignition switch "OFF”.
2. Reconnect cooling fan relays-2 and
-3.

3. Disconnect cooling fan relay-1.
4. Turn ignition switch “ON".

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

OR

NG

.| Check cooling fan high

|®

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

OR

8]

B ACTIVE TEST R [ ]
cocuna FaN OFF

= = = MONITOR

COOLAN TEMP/S 88eC

, y
ﬂ!ﬂhﬂ

MEF314F

Coeling fan
=P /

1

150 1 resistor

i SCONNECT

Engine coolant
temperature sensor
harness connector

T

MEF&§13EA

@ 4. Turn air conditioner switch and

blower fan switch “"OFF".

5. Disconnect engine coolant
temperature sensor harness
connector.

6. Connect 1501} resistor to
engine coolant temperature
sensor harness connector.

7. Restart engine and make sure
that cooling fan operates at

higher speed than low speed.

356

+OK

{Go to EC-130).

EC-126

"| speed contral circuit.

(Go to PROCEDURE B.)




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

DISCONNECT
= Il &) PROCEDURE A
[2Dx] @&l
5
INSPECTION START
q
R B2
- CHECK POWER SUPPLY. NGL Check the following.
@ 1. Turn ignition switch “OFF". ® 10A fuse EM
J = 2. Disconnect cooling fan relay-1. ® 30A fusible link
Accetg | 3. Turn ignition switch “ON". ® Harness continuity
4. Check voltage between terminals @ between cooling fan LS
D] ~_~ Cooling tan motor 2 @ and ground with CONSLILT or relay-1 and fuse ~
// harness connector tester, ® Harness continuity
Voltage: Battery voltage between cooling fan

relay-1 and battery

OK If NG, repair harness or

connectors. .
&
D}

CHECK GROUND CIRCUIT. NGk Repalr harness or con-

1. Turn ignition switch “OFF”, "| nectors. GL
harness connector | | | 2- Disconnect cooling fan motor-1 har-
AEC806 ness connector and cooling fan
motor-2 harness connector. MT
[} AT Models 3. Check harness continuity between

N g " terminal (1) and terminal (8) .
% Gé} Eé} Continuity should exist. AT
— 4. Check harness continuity between
3 terminal (&) (A/T models), @ (M/T
[2p<11] models) and body ground.
= Continuity should exist. FA

OK
ol = CHECK OUTPUT SIGNAL CIRCUIT. NG; Check the following.
aecrog ! 1. Disconnect ECM harness connector. | ® Harness connectors
2. Check harness continuity between G@io, EBR
[B] ™MTModels ECM terminal 44 and terminal (2). ® Harness connectors
iy i i Continuity should exist. ,
T.S. T.8. Géj] OK ® Harness continuity ST
hatween cooling fan
EEB relay-1 and ECM
3 If NG, repair hamess or BS
@ - connectors.
’ Cf@ CHECK COMPONENT NG | Replace cooling fan relay. BT
R {Cooling fan relay-1). o
= Refer to “COMPONENT INSPECTION”,
AECTO| | EC-132,
(HA
T ¢ OK
CISCOMKECT E DISCOYNE
I
A€ A€ © o1
[__ecm__felconnecTor| a
14 [2p<a]
5] D3

G

AEC519

EC-127 357



TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (Overheat) (DTC: P1900) (Cont’d)

©
|

CHECK COMPONENT

NG

(Cooling fan motors-1 and -2).
Refer to “COMPONENT INSPECTION",

EC-132.
101(

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

l Trouble is not fixed.

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

and retest,

INSPECTION END

AEC710

Eﬁ RLSCINNEDT
A€

D &

AECT11

358

PROCEDURE B {For A/T models)

INSPECTION START

l

>
motors.,

Replace cooling fan

CHECK POWER SUPPLY.

NG

.| Check the following. -

1. Turn ignition switch “OFF".

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

3. Tum ignition switch “ON".

4. Check voltage between cocling fan
relays-2 and -3 terminals (1), (3) and
ground with CONSULT or lester.
Voltage: Battery voltage

OK

Q)

EC-128

| ® 10A fuse

® 30A fusible link

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

® Harness continuity
between ccoling fan
relays-2 and -3 and bat-
tery

If NG, repair harness or

connectors,




TROUBLE DIAGNOSIS FOR DTC 28

E DFSBORNECT DISCOMNEST
A€
g
<]
=] 5
AlEy A2 —
\3la/ 3[4/ Cooling
Cooling Cooling Dy, fa'l" 2
fan fan @mj relay-
motor-1 motor-2 ;
AECT12
Ecugj] . DISCOMMECT
ﬂ Coolrng
Cooli "__, fan
otor1
fan
relay-
Coolmg

% ﬂ

fan
motor-2
AEC713
RN D.SCONRZET
B AE (A€
[C_Ecm_lo[connECTOR] 5] J1E)oolmg
an
Il 5] relay-2
- 3] Cooling
Q [2PX 1 ]ian
i 5] relay-3
G: 8
et A
AECT14

Cooling Fan (Overheat) (DTC: P1900) (Cont’d)

©

l

CHECK POWER AND GROUND CIR-

CUIT.

1. Turn ignition switch “OFF”.

2. Disconnect cooling fan motors-1 and
-2 harness connectors,

3. Check harness continuity

batween cooling fan relay-2 termi-

nal and cosling fan motors-1

and -2 terminal (2).

Continuity should exist.

Check harness continuity

between cooling fan relay-3 termi-

nat and cooling fan motors-1

and -2 terminal %, cooling fan

relay-3 terminal and body
Continuity should exist.

= 4

NG

ground.
lOK
!

.| Repair harness or con-
"] nectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harnass connector.

2. Check harness continuity between
ECM terminal (13 and cooling fan
relay-3 terminal (2), ECM terminal
and cooling fan relay-2 terminal
Continuity should exist.

NG

h 4

OK

Check the iollowing.
® Harnass connectors

@9, Ewd

® Harness connectors

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

if NG, repair harness or

connectors.

CHECK COMPONENT NG | Replace cooling fan
(Cooling fan relays-2 and -3). 7| relays.
Refer to “COMPONENT INSPECTION”.
Refer to EC-132.
l OK
CHECK COMPONENTS NG

(Cooling fan motors).
Refer to “COMPONENT INSPECTION”,
Refer to EC-132.

h J

lOK

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

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-129

Replace cooling fan
motors.

359
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TROUBLE DIAGNOSIS FOR DTC 28

EG17650301
(/323984-A)

O]

EG 17650301
(J33964-A}

SLG755A)

SLC343

360

Cooling Fan (Overheat) (DTC: P1900) (Cont’d)

!

EHECK 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

A 4

D B

leak.

® Hose

® Radiator

® Water pump

{Refer to "Water Pump” in
LC section.)

" CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:

59 - 98 kPa (0.6 - 1.0 kg/fcm?, 8 - 14

NG

Replace radiator cap.

h 4

psi)
l OK

CHECK THERMOSTAT.
1. Check valve seating condition at nor-
mal room temperatures.
It should seat tightly.
2. Check valve opening temperature and
maximum valve lift.
Valve opening temperature:
76.5°C (170°F) [standard]
Valve lift:
More than 8.0 mm/90°C
(0.31 in/194°F)
3. Check if valve is closed at 5°C (9°F)
below valve opening temperature.
For details, refer to LC section, “Thermo-
stat”.

NG

Replace thermostat

hd

¢0K

Check engine coolant temperature sen-
sor. Refer to “COMPONENT
INSPECTION”, EC-132.

NG

. | Replace engine coolant

'

If the cause can not be isolaled, go to
“MAIN 12 CAUSES OF OVERHEATING”

on next page.

INSPECTICN END

v temperature sensor.

Perform FINAL CHECK by the following procedure after

repair is completed.

1. Warm up engine. Run the vehicle for at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instru-
ment panel. If the reading shows an abnormally high
temperature, another part may be malfunctioning.

2. Stop vebhicle and let engine idle. Check the intake and
exhaust systems for leaks by listening for noise or visually

ingpecting the components.

3. Allow engine to cool and visually check for oil and coolant
leaks. Then, perform “OVERALL FUNCTION CHECK”.

EC-130



TROUBLE DIAGNOSIS FOR DTC 28

| Cooling Fan (Overheat) (DTC: P1900) (Cont’d)
MAIN 12 CAUSES OF OVERHEATING. --

Engine Step Inspection item Eqguipment 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 mix- See “RECOMMENDED
ture FLUIDS AND LUBRI-
CANTS” in MA section
3 ® Coolant level ® Visual Coolant up to MAX level | See “Changing Engine
in reservior tank and Coalant”, “ENGINE
radiator filler neck MAINTENANCE” in MA
section
4 ® Radiator cap ® Pressure tester 58 - 98 kPa See “System Check”
(0.6-1.0 kgicm?, 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™= 6 ® Thermostat @ Touch the upper and | Both hoses should be See “Thermostat” and
lower radiator hoses | hot “Radiator”, “ENGINE
COOLING SYSTEM” in
LC section
ON*" 7 @ Cooling fan & CONSULT Operating See "TROUBLE DIAG-
NOSIS FOR DTC 287
(EC-120)
OFF 8 ® Combustion gas leak |® Color checker chemi- | Negative —
cal tester 4 Gas ana-
lyzer
ON*3 9 ® Coolant temperature | ® Visual Gauge less than 3/4 -~
gauge when driving
@ Coolant overflow to ® Visual No overflow during driv- | See “Changing Engine
reservoir tank ing and idling Coolant”, “ENGINE
MAINTENANCE” in MA
section
QFF* 10 ® Coolant return from ® Visual Should be initial leve! in | See "ENGINE MAINTE-
reservoir tank to radia- reservoir tank NANCE" in MA section
tor
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 ® Visual No scuffing on cylinder | See “Inspection”, “CYL-

pistons

walls or piston

INDER BLCOCK" 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 infarmation, refer to “OVERHEATING CAUSE ANALYSIS” in LC section.

EC-131

361

W

==
=5
=1

it
iat)

e
s

@
=

57
@

inr}
=

03



TROUBLE DIAGNOSIS FOR DTC 28 ._
Cooling Fan (Overheat) (DTC: P1900) (Cont’d)
COMPONENT INSPECTION
5= Cooling fan relays-1, -2 and -3
Fm\ Check continuity between terminals @) and ().
i
5

Conditions Continuity

12V direct current supply between

e terminals (1) and @) Yes

No current supply - No

SEF511P)

If NG, replace relay.

Cooling fan motors-1 and -2

oA s 1. Disconnect cooling fan motor harness connectors.
T‘s, 2. Supply cooling fan motor terminals with battery voltage and
Cooling fan motor check operation.

harness connecior

Far &/T Models

Terminals

(D) ()
Low @ @

(A/T modeis)

Cooling fan High
motor (A/T models)

Speed

AEC715

®
©)

For M'T models L) DT High @
1.5, {M/T models) ®

Cooling fan

motor harness (D
connector 2

Cooling fan motor should operate.
If NG, replace caaling fan motor.

AECT81

362 EC-132



TROUBLE DIAGNOSIS FOR DTC 31

Engine Control Module (ECM)-ECCS Control
Module (DTC: P0605)
The ECM consists of a microcomputer, a diagnostic test mode cl

selector, and connectors for signal input and output and for
power supply. The unit controls the engine.

E\"ﬂﬁ@a

El
SEC2208
G
Diagnostic .
Trouble Code Malfunction is detected when ... Ch?Ck items
No. (Possible cause)
3 . L L ® ECM
P60 ® ECM calculation function is malfunctioning. (ECCS control module) -
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE el
1) Turn ignition switch “ON" and wait for at least 3
seconds.
2) Select “DATA MONITOR” mode with CONSULT. T
OR
.@ 1) Tum ignition switch “ON” and wait for at least 8
seconds. AT
2) Select “Mode 3” with GST.
OR -
oy 1) Turn ignition switch “ON” and wait for at least 3 P&
seconds.

2) Perform “Diagnostic Test Mode 1" (Self-diagnostic B
results) with ECM. i

BT

EC-133 | 363



TROUBLE DIAGNOSIS FOR DTC 31

364

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

DIAGNOSTIC PROCEDURE

INSPECTION START

,

@ 1) Turn ignition switch “ON”.
2) Select “SELF DIAG
RESULTS"” mode with CON-

SULT.
3) Touch "ERASE".

OR
(& 1) Turn ignition switch “ON",
2) Select MODE 4 with GST.
3) Touch "ERASE".
OR

Mos 1) Turn ignition_ switch_ “ON™,
2) Erase the Diagnostic Test
Mode Il (Self-diagnostic
results) memory.

Y

PERFORM SELF-DIAGNOSIS.
Select “SELF DIAG RESULTS”
mode with CONSULT.
OR

G&; Select MODE 3 with GST.

OR

(voy  PERFORM “Diagnostic Test
Mode II" (SELF-DIAGNOSTIC

RESULTS).
v

Is the DTC 31 (P0605) displayed

Yes

!
L

again?
l No

INSPECTION END

EC-134

Replace ECM.




TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400)
SYSTEM DESCRIPTION

. ']
Camshatft position sensor Engine speed N o
. . EGR valve
Mass air flow sensor Amount of intake air . ;EE%I\EIS & canister RA
. control >| contral
Engine coolant temperature sensor Engine coolant temperature | module) solenoid
> valve E
Ignition switch Start signal _
LG
This system cuts and controls vacuum applied to e Low engine coolant temperature
EGR valve and canister to suit engine operating o Engine starting
conditions. This cut-and-control operation is ¢ High-speed engine operation
accomplished through the ECM and the EGR e Engine idling
valve & canister control solenoid valve. When the ® Excessively high engine coolant temperature g3
ECM detects any of the following conditions, cur- e Mass air flow sensor malfunction
rent flows through the solenoid valve. This causes
the port vacuum to be discharged into the atmo- 6L
sphere. The EGR valve and canister remain
closed.
MT
EGR and vacuum EGR valve & canister control solenoid valve
Ignition switch 1 AT
ECM
F
EGRC-BPT
valve R&
Throttle
: body AECT16
BR
COMPONENT DESCRIPTION
Q
E g Exhaust gas recirculation (EGR) valve 57

The EGR valve controls the amount of exhaust gas routed to the

intake manifold. Vacuum is applied to the EGR valve in

S— response to throttle valve opening. The vacuum controls the ge
movement of a taper valve connected to the vacuum diaphragm

in the EGR valve.

BT
. BEF783K!
. . (A
To EGR valve EGR valve and canister control solenoid valve

ro ke« amisor " The EGR valve and canister control solenoid valve responds to
air fiow 4 signals from the ECM. When the ECM sends an ON (ground) EL

signal, the coil in the sclenoid valve is energized. A plunger will
» then move to cut the vacuum signal (from the throttle body to ;
Vacuum the EGR valve and canister purge valve). D

signal When the ECM sends an OFF signal, the vacuum signal passes

through the solenoid valve. The signal then reaches the EGR
valve and canister.

SEF240P

EC-135 365



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

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

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

ECM
SEFO73F
Diagnostic
Trouble Code Malfunction is detected when ... Ch[:TCk ftems
No (Possible Cause)
a) The exhaust gas recirculation (EGR) flow is ® EGR valve stuck closed
excessively low during the specified driving con- | ® EGRC-BPT valve leaking
dition. ® Passage cbstructed
32 ® EGR vaive & canister control solenoid valve
° .
P0400 Tube leaking for EGR valve
b) The exhaust gas rec.rrculatron (E.G!H) ﬂolw. 'S ® EGR valve & canister control solenoid valve
excessively high during the specified driving con- .
dition ® EGR valve leaking or stuck open

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

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

data with CONSULT or Generic Scan Tool.

If the engine coolant temperature is higher than or equal to 71°C (160°F), perform only “For the malfunc-
tion a)”.

If the engine coolant temperature is lower than 71°C (160°F), perform both “For the malfunction a)” and
“For the malfunction b)”.

366 EC-136



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

For the 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 [oad.
EGR valve should lift up and down without sticking.
If EGR valve does not lift up and down, try again with either of [
/ \ | the following methods:
D @ e Select “EGRC SOLENOID VALVE” in “ACTIVE
\ ' TEST” mode with CONSULT and turn the solenoid i
valve “OFF”.

Y
Intake mamfold
collector

AEC7S7 ﬁv‘ e Disconnect EGR valve & canister contro! solenoid
= valve harness connector. LG
- ST @ (The DTC for EGR valve & canister control solenocid
H.§ 4 valve will be displayed, however, ignore it.)

3) Check volitage between EGR temperature sensor harness
@ connector terminal (1) and ground at idle speed.

Less than 4.5V should exist. _
~ 4} Turn ignition switch “OFF”. Fa

22 Check harness continuity between EGR temperature sen-

l sor harness connector terminal 2) and ECM terminal 0. -

an Continuity should exist. 8

5) Perform “COMPONENTS INSPECTION”, “EGR tempera-
AEOTES ture sensor’. Refer to EC-142. -

? CISCOYMLECT W DISGONNECT
1.8. ESDJ H.S. E:\] A

[—_Ecm__Je[connecTonR]|

50

(B |

AEC852

Under the vehicle view, =

Drive shaft \

EGR valve & canister , ET
/ control solenoid /
f valve harness ; /
| fl / connector {:\ AECT82
né
Overall function check
Gheck the EGR valve il

lifting when revving

from 2,000 rpm up to
b / 4,800 rpm. 1B
AR

AEC738
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TROUBLE DIAGNOSIS FOR DTC 32

B ACTWETEST®R [

eercsorv ON
=== MONITOR ===
CMPS-RPN (REF) 80Crpm

N ovorr [ OFF |

AECS508

o CONNECT

[ ECH

SEF951N

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

1)
2)

3)

Start engine.
Select “EGRC SOLENQID VALVE" in “ACTIVE

TEST" mode with CONSULT and turn the solenoid
valve “"ON”.

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

EGR valve should be closed and should not lift up.

OR

1)

2)
3)

Confirm the engine coolant temperature is lower than
71°C (160°F) in “Mode 1” with genetic scan tool.
Perform the following steps before its temperature
becomes higher than 71°C (160°F).

Start engine.

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

EGR valve should be closed and should not lift up.

OR

1)

2)
3)

Confirm the voltage between ECM terminal &) and
ground is higher than 1.48V.
Perform the following steps before the voltage
becomes lower than 1.48V.

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

EGR valve should he closed and should not lift up.

Overall function check

Check the EGR vaive
lifting when revving

i from 2,000 rpm up to
! \‘ / 4,000 rpm.

AEC?SBJ

368

EC-138



TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400) (Cont’d)

EC'EGRC1'O1 fAH

EGR VALVE &
CANISTER CONTROL.
SOLENCID VALVE

IGNITION SWITCH
ON or START
FUSE {Refer to “EL-POWER". mm : Detectable line for DTC M[ﬁ\
BLOCK temmanws ; Non-detactable fine for DTC
% (@HEC) . @:NT models
[ -
Ell]
L] J
BR
LG
B8R
m &2
BA
r[:j] EE
T | EGR
Paryyyny TEMPERATURE
I MLy SENSOR oL
BR [ ] L2
fz] B B [T

& _ @@ 7
e
p O (A = BB"'-_ﬁ
B
J'\\
i3l :
JOINT
P } CONNECTOR-4
(e} @
1
p Lr_lL-'
8
q{) e
P A/B B8 B
=l Al [Eal CoM (ECOS [E3l ot ST
cM
EGR EGRTS GND-A | EGNTROY SENS | conTRoL
: MODULE) UNIT
() S
BT
Refer to last page (Foldout page). =
Q Ma3 <Q = o @
it w [T W 5 (D
11 Tk,
= F A
A BB EEBEDE 23] 24| 2526 127 28] 28 2031 |92 2333 35 - '
s[ 7181 feli7[Te[1atz0(2i[z2 361 37| 3839140 ] 41]42] 43[4z 45 [46{27]48 H.S.
@ EL
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101]102]103) [t0ar05106 3 56| .
1o7|108}109] f110f1144112 ;3 L[S
11afaiis| frefifiee g
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TROUBLE DIAGNOSIS FOR DTC 32

== &
/\ \J Vacuum hose connected//‘
to EGR valve | MEF438F,

R

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

DIAGNOSTIC PROCEDURE

INSPECTION START

@

=3
R Improper connection

=
Split

Clogaing

SEF109L

BrcRe SOV CIRCUTE
DOES THE SOLENGID
VALVE MAKE
AN OPERATING SOUND
EVERY 3 SECONDS?
[ next | NO [ YES |
MEF957D)

BACTIVE TESTE [ ]
ON

EGRC SOLWV

= ==MONITOR m ==
CMPS«RPM(REF) Orpm

: MEF298F

370

mode with CONSULT and
check operating sound.
OR

. Warm up engine sufficiently.

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

3. Turn ignition switch "ON".

4. Check operating sound of the

solenoid valve when discon-

necting and reconnecting EGR

valve & canister control sole-

noid valve harness connector.

&

+ OK

®

EC-140

'
CHECK VACUUM SOURCE TO EGR OK_ CHECK COMPONENTS
VALVE. "| (EGR valve).

1. Start engine and warm it up suffi- Refer to “COMPONENTS
ciently. INSPECTION”
2. Rev engine speed at about 2,000 - EC-142.
4,000 rpm.
3. Disconnect vacuum hose to EGR NG
valve.
4. Make sure that vacuum exists. Y
Vacuum should exist. Replace EGR valve.
NG

E v
CHECK VACUUM HOSE. NG | Repair o replace
Check vacuum hose for clogging, "] vacuum hose.
cracks and proper connection.

OK

y
CHECK COMPONENT NG | Repair or replace EGR
(EGR valve & canister control solenoid "| valve & canister control
valve). solenoid valve circuit.

1. Turn ignition switch “QN”.

2. Perform "EGRC SOL/V CIR-
CUIT” in “FUNCTICN TEST”
mode with CONSULT.

OR
1. Turn ighition switch “ON".

2. Turn EGR valve & canister
control solenoid valve "ON”
and “OFF” in "ACTIVE TEST”




TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400) (Cont’d)
@

!

CHECK COMPONENT NG_ Replace EGR valve &

{EGR valve & canister control solenoid "| canister control solenoid

valve). valve. A
Refer to “COMPONENTS INSPEC- -

TION” on next page.

OK Elish
4
CHECK COMPONENT NG Replace canister.
(Canister). LG
Refer to “COMPONENTS INSPEC-
TION” on next page.

CK
¥
CHECK VACUUM HOSE. NG | Replace vacuum hose. -
Check vacuum hose inte canister for i -
clogging, cracks and proper connection.
OK GL
¥
CHECK COMPONENT NG | Replace EGRC-BPT
(EGRC-BPT valve). | valve. T
Refer to “COMPONENTS INSPEC-
TION” on next page.
OK .HT
¥
Disconnect and reconnect harness con- =

nectors in the circuit. Then retest.

Trouble is not fixed.
Y RA
Check ECM pin terminals for damage

or the connection of ECM harness con-
nector. Reconnect EGM harness con- =l
nector and retest.

v ST
Check resistance of EGR temperature
sensor. -
See next page. HE
v i
INSPECTION END -
EL

EC-141 371



TROUBLE DIAGNOSIS FOR DTC 32

AEC919

AECS544

SEF830F

SEF083P|

372

EGR Function (DTC: P0400) (Cont’d)
COMPONENTS INSPECTION

EGR valve

Appily vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.

if NG, replace EGR valve.

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

Air passage Air passage
Conditions continuity continuity

between (&) and between (&) and (©

12V direct current sup-

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

If NG, replace EGR valve & canister control solenoid valve.
Canister

Gently blow air from. ).
No leakage should exist.

EGR temperature sensor

Check resistance change and resistance value at 100°C
(212°F).
Resistance should decrease in response to temperature
increase.
Resistance: 100°C (212°F)
76.8 - 93.8 k(0
If NG, replace EGR temperature sensor.

EGRC-BPT valve

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

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

3. I aleakage is noted, replace the valve.

EC-142



TROUBLE DIAGNOSIS FOR DTC 33

Holder 7

4)Iation

Louver —

Heater pad \\
Zirconia =
bearing tube
SEF406H
1
zZ 4
=
[44]
jo)]
=
o
>
=
(=%
=
@]
0 H

Rich —*— Ideal ratic ——= Lean

Mixture ratio

Front Heated Oxygen Sensor (Front HO2S)
(DTC: P0130)

The front HO2S is placed into the exhaust manifold. It detects
the amount of oxygen in the exhaust gas compared to the out-
side air. The sensor has a closed-end tube made of ceramic
zirconia. The zirconia generates voltage from approximately 1V
in richer conditions to 0V in leaner conditions. The sensor sig-
nal is sent to the ECM. The ECM adjusts the injection puise
duration to achieve the ideal air-fuel ratic. The ideal air-fuel ratio
occurs near the radical change from 1V to OV.

SEF288D
g?ﬁ;?\iﬁl‘c Trouble Malfunction is detected when ... (Pccy:sei;::a lggie)
33 ® An excessively high voltage from the sensor is entered to | ® Harness or connectors
P0O130 ECM. {The sensor circuit is open or
® The voltage from the sensor is constantly apprex. 0.3V. shorted.)
® The maximum and minimum valtages from the sensor do | ® Front heaied oxygen sensor
not reach the specified voltages. ® Fuel pressure
® The sensor does not respond between rich and lean ® |njectors
within the specified time. ® |niake air leaks
OVERALL FUNCTION CHECK
% MONITOR ¥ NO FAIL [] , , .
This procedure can be used for checking the overall function of
CMPS-RPM(REF)  2137rpm the front heated oxygen sensor circuit. During this check, a DTC
MASAIRFLSE — 1.96V might not be confirmed.
COOLANTEMP/S — B4°C /@y 1) Start engine and warm it up sufficiently.
FRO2SENSOR 037V \B/ 1) select “MANU TRIG” and “HI SPEED” in “DATA
FR 02 MNTR LEAN MONITOR” mode with CONSULT, and select “FR 02
INJPULSE 2-bmsec SENSOR” and “FR 02 MNTR”.
Iy 3) Hold engine speed at 2,000 rpm under no load dur-
l RECORD ing the following steps.
SEF084P 4) Touch “RECORD” on CONSULT screen.
5) Make sure of the following.

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

5 times (cycles) are counted as shown below:

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

R = “FR 02 MNTR”, “RICH”
L = “FR 02 MNTR”, “LEAN”
EC-143 373
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TROUBLE DIAGNOSIS FOR DTC 33

Front Heated Oxygen Sensor (Front HO2S)
(DTC: P0130) (Cont’d)
o “FR 02 SENSOR?” voltage goes above 0.6V at |east

once.
o “FR 02 SENSOR” voltage goes below 0.35V at least
once.
3w
CMPS oad
17:51 ‘§5§; n
((rpm) . Maximum
0813 2050 0.9 o ':"._ :-‘ D e « Maximum voltage
0911 2050 0.18 > P N should be over 0.6V
gg:g? gggg g.} g 83;3- L TS at least one time,
09"05 2037 018 i vy o .
09"03 2060 0.23 2 ' ' . s , « Minimum voltage
09"01 2012 0.43 Q ; | ooy - should be below 0.35V
o v 4o~ ‘JMinimu‘;Jn at least one time.
L|_ d
GRAPH o SEF086P
CONNECT . OR - ..
ﬁ: ‘ﬁ" 1) Start engine and warm it up sufficiently.
sl a €y 2) Setvoltmeter probes between ECM terminal @ (sen-
[_EcH |o{ counscmnj] N % sor signal) and @ (engine ground).
N \ - 3) Make sure of the following with engine speed held at

' o 6 2,000 rpm constant under no load.
j e Malfunction indicator lamp goes on more than 5
@ & times within 10 seconds in Diagnostic Test Mode It
(FRONT HEATED OXYGEN SENSOR MONITOR]).
e The maximum voltage is over 0.6V at least one time.
The minimum voltage is below 0.35V at least one
time,

S

2
(G
%
4

P

SEF085P A

374 EC-144



TROUBLE DIAGNOSIS FOR DTC 33

Front Heated Oxygen Sensor (Front HO2S)
(DTC: P0130) (Cont’d)

IGNITION SWITCH ﬂ
ON or START ) s ; Detectable line for DTC 1%
) Fuge |Referto “EL-FOWER". s : Non-detectable fine for DTG
10A BLOCK
@® i
N A
BR/Y .
i
& -
BRY
[ER]
FRONT
OXYGEN
SENSOR FE
L] L2y
CL
OR W ¢
Phat Bad ™
T
T
! I T
] I
I I
|
I 1 &l
] i
i i
] i
I I .
] I OINT E&
: [ CONNECTORz
i i
- O—E-ZI—| “
OR W r‘—|J0|NT
[2 ]! connEcTOR-1 o
el - el o
O2HF ozsF | M.
e
MO 5T
®
[ | I
< i RS
F12
Eil
Refet to last page {Foldout page).
Fl&
F23
8 @ .
r% w H-S- H’DT“
106 11213] [4] DB R sg|aa] [e0[41] [safsafss]  [sel
| [eLe718E9] 1o} O [24]25]z8]27]28] [az]as| [24]45048]57]58]5956¢] [51]
MIII 19} [2ofa0[31132 B3]~ [GaTsn] H47l48le2lealeales] 7o)
118 16]17]18 34[35]36]97 [51]52F [ee]e7]66]s9]

AECB14
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TROUBLE DIAGNOSIS FOR DTC 33

!
v é
sensor harness connector L
P S
i SEFD39P|

BISCONMECT ﬁgvjc;
H.8. 1.5.
—

LECM lo[cONNECTOR| OBE
46

AEC717|

S S

()

intake
manifoh

collector

El B ACTIVE TEST B |:|
SELF-LEARN 100%
CONTROL
===MONITOR — ==
CMPS-RPM (REF) 812rpm
COCLAN TEMP/S 93°C
FR 02 SENSOR 091V
A/F ALPHA 102%

m
CLEAR

AECB47

376

Front Heated Oxygen Sensor (Front HO2S)

(DTC: P0130) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”,

2. Disconnect front heated oxygen sen-
sor harness connector and ECM har-
ness connector.

3. Check hamess continuity between
ECM terminal and terminal (2).
Continuity should exist.

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

Continuity should not exist.

NG

¥

OK

¥

Loosen and retighten engine ground
SCrews.

E ¥

Repair harness or con-
nectors.

CLEAR THE SELF-LEARNING DATA.
1. Start engine and warm it up suffi-
ciently.
2. Select “SELF-LEARNING
CONTROL” in "ACTIVE
TEST” mode with CONSULT.
3. Clear the self-learing control
coefficient by touching
“CLEAR”.
4. Wait for at least 10 minutes at
idle speed.
Is the DTC P0170 detected?
Is it difficult to start engine?
OR

Yes

. Turn ignition switch “OFF” and

wait for at least 3 seconds.

3. Disconnect mass air flow sen-
sor harness connector, and
restart and run engine for at
least 3 seconds at idle speed.

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

5. Make sure diagnostic trouble
code No. 12 is displayed in
Diagnostic Test Mode II.

6. Erase the Diagnostic Test
Mode Il (Self-diagnastic
results}) memory. Make sure
diagnastic trouble code No. 55
is displayed in Diagnostic Test
Mode 1.

7. Wait for at least 10 minutes at

idle speed.

Is the DTC 76 detected?

Is it difficult to start engine?

+No
@

EC-146

h 4

Go to “TROUBLE DIAG-
NOSIS FOR DTC 76",
(See page EC-175.)




TROUBLE DIAGNOSIS FOR DTC 33

Front Heated Oxygen Sensor (Front HO2S)
(DTC: P0130) (Cont’d)

®
=y
l @l
CHECK COMPONENT NG | Replace front heated
(Front heated oxygen sensor heater) "| oxygen sensor. il
Refer to “COMPONENT INSPECTION”
below.
=l
oK
¥
Disconnect and reconnect harness con- 18

nectors in the circuit. Then retest.

il Trouble is not fixed.

Check ECM pin terminals for damage

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

' =y
¥ GL

INSPECTION END

MT
£y
Pty
[
COMPONENT INSPECTION
&. D_IS[:ONNECT g
G@ Front heated oxygen sensor heater -
: Check resistance between terminals (1) and (3.
@ZD Resistance: 3.3 - 6.3(} at 25°C (77°F)
If NG, replace front heated oxygen sensor. Eis
o
. i
AECT45 B
R
EL
(o

EC-147 377



TROUBLE DIAGNOSIS FOR DTC 34

Terminal

PIEZO-ELEMENT

SEF598K

Knock Sensor (KS) (DTC: P0325)

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

* Freeze frame data will not be stored in the ECM for the knock sensor. The MIL will not light for
knock sensor malfunction.

Diagnostic Check items
Trouble Code Malfunction is detected when ... .
(Possible cause)
No.
. . & H
34 ® An excessively low or high voltage from the knock amess or connectors

P0325

sensor is entered to ECM.

(The knock sensor circuit is open or shorted.)
® Knock sensor

378

DIAGNOSTIC TROUBLE CODE CONFIRMATICN

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

& U
2)

Start engine and run it for at least 5 seconds at idle

speed.
Select “MODE 3” with GST.

2)
3)

OR
Start engine and run it for at least 5 secends at idle
speed.
Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then “"ON".
Perform “Diagnostic Test Mode 1I” (Self-diagnostic
results) with ECM.

EC-148



TROUBLE DIAGNOSIS FOR DTC 34

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

EC-KS-01 &

E&:h:’_l:s mmw : Detoctable line for DTC
ONTROL e : Non-detoctable fne forDTC 12
MCDULE)
KNK
[54] JOINT i
L= CONNECTOR-1 E
w
1. @ 3 6:|'B
N W = 1
i i
I i
{ 1
i i
] i
| !
1 1
] i
i 1
I | FE
I N
D w Gl
F5) o] -]
w
-5 (AT
;‘ —._
i i
i |
! ' AT
i |
1 |
1 |
I | -
1 1 \_—’g.‘%;
] |
I I
i I
%.. .:;'I Ri&
W
i 2 I . T; T,
KNOCK 2]
SENSOH
8T
d : 5
Y =
F18 Fi2
BT
Refer to last page {Foldout page).
il
1 (D) (G
av dlzh 5
EL
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TROUBLE DIAGNOSIS FOR DTC 34

intake
manifoh

collactor

Engine ground

A
b

7]

ﬂ\/j/‘

Under the vehicle view

Knock sensortt | ;r

-

\.
>, harnass connector: /\" | \/\ \\
\\\ ’\ ~ . \\ \
‘\\ - Drive shaft \\\ \\ :

MEF438FA

\

W D\SDC'%ﬁ DISGONNES
A € A€

[__Ecm__[o[connEcToR]|
54

G L

{iley

AEC718

©

AEC719

380

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

DIAGNOSTIC PROCEDURE

INSPECTION START

/

l.oosen and retighten engine ground
screws.

l

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector
and knock sensor harness connector,

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

NG

.| Check the following.

lOK

"1 ® Harness connectors,

If NG, repair harness or
connectors.

CHECK COMPONENT
{Knock sensor).
Refer to "COMPONENT INSPECTION”

NG

h 4

below.
l OK

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

l Trouble is not fixed.

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

and retest.

INSPECTION END

COMPONENT INSPECTION
Knock sensor

Replace knock sensor.

¢ Use an ohmmeter which can measure more than 10 MQ.

1. Disconnect knock sensor harness connector.

2. Check resistance between terminal (2) and ground.
Resistance: 500-620 k(1 [at 25°C (77°F)]

CAUTION:

Do not use any knock sensors that have been dropped or
physically damaged. Use only new ones. '

EC-150



TROUBLE DIAGNOSIS FOR DTC 35

EGR Temperature Sensor (DTC: P1401)

The EGR temperature sensor detects temperature changes in

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

The EGR temperature sensor is a thermistor that modifies a
voltage signal sent from the ECM. This modified signal then jj3
returns to the ECM as an input signal. As the temperature
increases, EGR temperature sensor resistance decreases. This

;Sensor element

Tightening nut

Connector -]_

sensor is not directly used to control the engine system. El#
SEF599K
Diagnostic Trouble _ Check items
If
Code No. Malfunction is detected when (Possible cause)
a) An excessively low voitage from the EGR ® Harness or connectors
temperature sensor is entered to ECM even (The EGR temperature sensor circuit is shorted.}
35 when engine coolant temperature is low. ® EGR temperature sensor FE
Plagt | Ty [ P
b} An excessively high voltage from the EGR |® Harness or connectors
temperature sensor is entered to ECM even (The EGR temperature sensor circuit is open.) oL
when engine coolant temperature is high. ® EGR temperature sensor
il
DIAGNOSTIC TROUBLE CODE CONFIRMATION
Y& MONITOR 3 NO FAIL D PROCEDURE
CMPS*RPM (REF) Orpm AT

28°C For the above malfunction a)
1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT. B,
2) Confirm that the engine coolant temperature is lower
than 50°C (122°F). (If necessary, wait untii the engine
coolant temperature is the same as atmosphere tem- 74
perature.)

COOLAN TEMP/S

RECORD B

SEF94ON 3) Start engine and run it for at least 8 seconds at idle
speed. [With the engine coolant temperature lower &R
FUEL SYS #1 OPEN than 50°C (122°F)].
fripize N oR
COOLANT TEMP 28°C =\ 1) Tumn ignition switch “ON" and select “MODE 1”7 with &7
SHORT FT #1 0% GET GST
LONG FT #1 0% . _ _
ENGINESED iy 2) Confirm that the engine coolant temperature is lower
IGN ADVANCE 50 than 50°C (122°F). (i necessary, wait until the engine  [S
INTAKE AIR 25°C .
MAF 0.0gm/sec coolant temperature is the same as atmosphere tem-
THROTTLE POS 0% ture.)
Q25 LOCATION 3 perature.) . ) -
Qs B1SL 0.380¥ 3) Start engine and run it for at least 8 seconds at idle BT
025 81,82 0.000V speed. [With the engine cooclant temperature lower
SEF950N than 50°C (122°F})]. .
4) Select "MODE 3" with GST. e
EL
13
EC-151 381



TROUBLE DIAGNOSIS FOR DTC 35

EGR Temperature Sensor (DTC: P1401)

(Cont’d)

OR

re= & CONNECT
I Ecn |OJcc:NNEcroR|](> 1)
51 QEFLS

LO]

2)

SEFZ51N 3)

4)

Turn ignition switch “ON” and confirm that voltage
between ECM terminal &9 and ground is more than
2.35V. (If necessary, wait untii the engine coolant
temperature is the same as- atmosphere tempera-
ture.)

Start engine and run it for at ieast 8 seconds at idle
speed. (With the voltage between ECM terminal &1
and ground should stay at more than 2.35V)

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

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

For the above malfunction b)

B 2

Start engine and warm it up sufficiently.

Turn ignition switch “OFF”, wait for at least 3 sec-

onds and then start engine again.

Select “DATA MONITOR” mode with CONSULT.

Run the engine for at least 5 seconds at idle speed.
OR

Start engine and warm it up sufficiently.
Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then start engine again.
Run the engine for at least 5 seconds at idle speed.
Select “"MODE 3" with GST.

OR

NO 1)

TOOLE

Start engine and warm it up sufficiently.

Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then start engine again.

Run the engine for at least 5 seconds at idle speed.
Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then “ON".

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

382 EC-152



TROUBLE DIAGNOSIS FOR DTC 35

EGR Temperature Sensor (DTC: P1401)

1
(Cont’d)
@l
(8
mmmmm : Detectable line for DTC .
s : Non-detectable line for DTC ki
@ » AT models
LG
EGR
aTYTu TEMPERATURE
NS SENSOR
GD FE
Ll 3]
A/B B
GL
M7
.
O e —F B E—— -
B Al
|| 2 ||
+ JOINT
CONNECTOR-4 FE‘-
.
Lt
8 &
RB B B EEl
[62] 567 I ||
EGRTS GND-A _ |ECM(ECCS SENS
CONTROL GND CONTROL .
MODULE) : UNIT ST
Fzs
Eil
Refer to last page (Foldout page). "
il [
1123 s [iofn[iz[i3] 4[5 @ 73] 24] 26]pe 27] 28] oe]ac]a1]az] 33]a4]a5] m
5678 [teli7]38]7820027| 23 2ol37] 38130 0] 41 42]acfas]as] aela7] e8] |1
EL
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TROUBLE DIAGNOSIS FOR DTC 35

connector

EGR temperature
sensor harness™—

A

n

MEF439F

DISCONYRET
A€

AECT20
E] = DISCONNERT @
A € (I
i1
(1]z
[Q]
| },
AECY21
SEF830F

384

EGR Temperature Sensor (DTC: P1401)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

|

CHECK POWER SUPPLY. NG__ Repair harness or con-
1. Disconnect EGR temperature sensor "| nectors.
harness connector.
2. Turn fgnition switch “ON".
3. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Approximately bV
E i OK
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF". #® Harness continuity
2. Check harness continuity between between ECM and EGR
terminal @ and engine ground. termperature sensor har-
Continuity should exist. ness connector
® Harness continuity
OK between A/T contral unit
and EGR temperature
sensor
® Harness connectors
@29,
If NG, repair harness or
connectar.
¥
NG

CHECK COMPONENT

(EGR temperature sensor).
Refer to “COMPONENT INSPECTION”

below.
lOK

Disconnect and reconnact harmess con-
nectors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage or
the connection of ECM hamess connec-
tor. 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()

I'f NG, replace EGR temperature sensor.

EC-154



TROUBLE DIAGNOSIS FOR DTC 36

EGRC-BPT Valve Function (DTC: P0402)

ECM &)
Ignition ——
switch
Throttle ---- ; [l
body —— [ Air duct 4
EGR valve & canister =
To EGR ' _ control solenoid valve Bl
valve Vacuum source ﬁ
Air
filter LG
. ' ECM
Air . EGRvalve
bleed EGR
Diaphragm : Q O temperature
‘ ' sensor
Exhaust pressure
EGRC-BPT
Intake [FE
valve manifold
i Exhaust L
---- manifold N
AECT22
T

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controliing throttle bedy
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 & 33
canister control solenoid valve. If the engine roughness is reduced at that time, the EGRC-BPT valve
malfunction is indicated.

Diagnostic Trouble . Check Items B
Code No. Malfunction is detected when ... (Possible Cause)
36 ® The EGRC-BPT valve does not operate prop- |® EGRC-BPT vaive 87
PO402 erly. ® Misconnected rubber tube

® Obstructed rubber tube

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall functicn of the EGRC-BPT valve. During this check, BT

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 & canister control solenoid valve at the EGRC-BPT A
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.) gL

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. 3

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 & canister control solenoid valve and throttle body for

misconnection, cracks or obstruction.
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TROUBLE DIAGNOSIS FOR DTC 36

EGRC-BPT Valve Function (DTC: P0402)
(Cont’d)

[N/ 17

Pressure
regulator

orifice

1 mm (0.04 in) dia__,ﬂ/‘l“(f/("‘

Check the
EGR valve
lifting.

) f :
_ EGRC-BPT
<T=F ‘4. valve

NN !

SEFQ92¢P

X No pressure

SEF172P

386

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.

EC-156



TROUBLE DIAGNOSIS FOR DTC 37

Closed Loop Control (DTC: P0130)

e The closed loop control has one trip detection logic.

Diagnostic
Trouble Malfunction is detected when ... Chfeck ftem
{Possible Cause)
Cade No.
37 @ The closed loop control function does not operate | @® The front heated oxygen sensor circuit is open or
P0O130 even when vehicle is driving in the specified condi- short.
tion. ® Front heated oxygen sensor.
OVERALL FUNCTION CHECK
Y7 MONITOR w NO FAIL D ! . .
o137 This procedure can be used for checking the overall function of
CMPSsRPM(REF)  2137rom the closed loop control. During this check, a DTC might not be
MAS AIR/FL SE 1.86v confimed.
COOLANTEMP/S — 84°C 1) Start engine and warm it up sufficiently. _
FRO2SENSOR 037V 2) Select “MANU TRIG” and “HI SPEED” in “DATA [E
FR 02 MNTR LEAN MONITOR” mode with CONSULT, and select “FR 02
INJ PULSE 2.6msec SENSOR” and “FR 02 MNTH”.
= 3} Hold engine speed at 2,000 rpm under no load dur-
RECORD |

SEF084P

ing the following steps.

4) Touch “RECORD” on CONSULT screen.

5} Make sure of the following.
e “FR O2 MNTR” in “DATA MONITOR” mode changes
from “RICH"” to “LEAN” to “RICH” 5 times in 10 sec-

onds.

5 times (cycles) are counted as shown below:

cycle 111213141
FR O2 MNTR R-L-R-L-R-L-R-L-R-L-

5

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

OR

BT

@ 1) Start engine and warm it up sufficiently.

2} Make sure that malfunction indicator lamp goes on
more than 5 times in 10 seconds while keeping at &7

2,000 rpm in Diagnostic Test Mode Il.
DIAGNOSTIC PROCEDURE

)
€2

Refer to TROUBLE DIAGNOSIS FOR DTC 33. (See page

EC-143.)

EC-157
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TROUBLE DIAGNOSIS FOR DTC 41

/g%—.ﬁ\? cle/a/ner
SN2 &
> ]

SEF005P)

Intake Air Temperature Sensor (DTC: P0110)

The intake air temperature sensor mounted to the air cleaner
housing, detects intake air temperature and transmits a signal
to the ECM.

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

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

Diagnostic
Trouble Code
No.

Malfunction is detected when ...

Check ltem
(Possible Cause)

41
PO110

a) An excessively low or high voltage from the sensor
is entered to ECM.

b} Voltage sent to ECM is not practical when com-
pared with the engine coolant temperature sensor

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

signal.
DIAGNOSTIC TROUBLE CODE CONFIRMATION
Y& MONITOR 3% NO FAIL PROCEDURE
30°C .
COOLANTEMP/S For the above malfunction a) and b)
1) Wait until engine coolant temperature is less than
90°C (194°F).
(a) Turn ignition switch “ON”.
(b) Select “DATA MONITOR” mode with CONSULT.
(c) Check the engine coolant temperature.
RECORD (d) If the engine coolant temperature is not less than
SEF002P 90°C (194°F), turn ignition switch “OFF” and cool
down engine.
FUEL SYS #1 QPEN 2) Turn ignition switch “ON”. .
FUEL SYS #2 UNUSED 3) Select “DATA MONITOR” mode with CONSULT.
CALC LOAD 0% ;
4) Wait for at least 5 seconds.
SHORT FT #1 0% OR
ERGINE SPD oRPHY 1) Wait until engine coolant temperature is less than
Slohee  EE| | F T s (ean)
MAE 0.0gm/sec {a) Turn ignition switch “ON”.
CHROTTLE POS 0% (b) Select MODE 1 with GST.
QzeBlSt 0.380Y {c) Check the engine coolant temperature.
025 B1,82 0.000V (d) If the engine coolant temperature is not less than
SEF950N 90°C (194°F), turn ignition switch “OFF” and cool
down engine.
— comee 2} Turn ignition switch “ON” and wait for at least 5 sec-
[_ecm_jof cownector]| #fE W onds.
5 - 3) Select MODE 3 with GST.
OR
@?Q 1) Wait until engine coolant temperature is less than
90°C (194°F).
(a) Turn ignition switch “ON”.
.,b (b) Check voltage between ECM terminal 69 and
A o o ground. .
= Voltage: More than 1.2 (V)
SEFGOBP,
388 EC-158



TROUBLE DIAGNOSIS FOR DTC 41

Intake Air Temperature Sensor (DTC: P0110)
(Cont’d)

(c) If the voltage is not more than 1.2V, turn ignition
switch “OFF” and cool down engine. @&l
2) Turn ignition switch “ON” wait for at least 5 seconds.
3) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then turn “ON". MA
4) Perform "Diagnostic Test Mode li”* (Self-diagnostic
results) with ECM.

EM
LG
FE
cL
)

AT

BR
ST
RS
BT
A

EL
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TROUBLE DIAGNOSIS FOR DTC 41
Intake Air Temperature Sensor (DTC: P0110)

(Cont’d)
EC-IATS-01
mmm : Detectable line for DTC
— : Non-datectable line for DTC
(A : AT models
INTAKE AIR
M TEMPERATURE
pLALA Y SENSOR
D)
|L2]) IR
RIY B
I
-
O# B B
B
=1
JOINT
CONNECTOR-4
(S
B
RY B B
[&3] [%0] ECM (ECCS [65] AT
TA GND-A | cONTROL SENS  [conTRoL
MODULE) UNIT
£25

Refer to last page (Foldout page).

H®
GY

112194 [ [ofi0[11]12]13]14] 15 23[24] 25{26 127

sie |78 ] ]1sj17] 18)15[20]21)22 36]37] 38{36 |40

101[302[103] j104]105]106

107[106]109] 110f111]112
113]114[115] [116[117{118

AECE17
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TROUBLE DIAGNOSIS FOR DTC 41

I DISCONRECT
T.8.

<

(ﬁi)
& o

@
{

!

AEGT23

€ &

"
i

AEC724

Intake Air Temperature Sensor (DTC: P0110)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK COMPONENT

(Intake air temperature sensor).

Refer to “COMPONENT INSPECTION”
on next page.

hd

OK

hd

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

Trouble is not fixed.

h 4

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

Reconnect ECM harness connector and
retest.

h 4

INGPECTION END

EC-161

hd
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. " ® Hamess continuity
2. Disconnect intake air temperature between ECM and
sensor harness connector. intake air temperature
3. Tura ignition switch “ON". sensor
4. Check voltage between terminal (2) If NG, repair harness or
and ground. connectors.
Voltage:
Approximately 5V
OK
B v
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”. | ® Hamess continuity
2. Check harness continuity between between ECM and
terminal @ and engine ground. intake air temperature
Continuity shouid exist. SeNsor
K ® Harmmess continuity
between A/T control
unit and intake air tem-
perature sensor
® Harness conneclors
F29),
If I\g,rep;r®hamess or
connectors
!
NG

Replace intake air tem-
perature sensor.

Gp)

k2,

gl

[lak=]
29!

@R
=4

RS

oin=
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s
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TROUBLE DIAGNOSIS FOR DTC 41
Intake Air Temperature Sensor (DTC: P0110)
(Cont’d)

Z4 | COMPONENT INSPECTION

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

L 1 AEC725
20 Intake air temperature
L o o Resistance k()
1§ . C (°F)
g ar Acceptable 20 (68) 21-29
8 1:[ 50 (122) 0.68-1.0
_1;3; 0.8
£ 04f
o2}
0.1 "

20 0 20 40 60 80 100
(-4} {32) (68) (104) 140} (176)(212)
Temperaturs °C (°

SEF012P
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TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor (DTC: P0120)

The throttie position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which trans-
Throttle forms the throttle position into output voltage, and emits the
position voltage signal to the ECM. In addition, the sensor detects the
sensar opening and closing speed of the throttle valve and feeds the 14
voltage signal to the ECM.

Idle position of the throttle valve is determined by the ECM
receiving the signal from the throttle position sensor. This one =k
controls engine operation such as fuel cut. On the other hand,

For M/T model

&2

SEORA “Wide open and closed throttle position switch”, which is built
into the throttle position sensor unit on A/T model, is not used LG
for engine control.

For A/T model
FE
Cwn Supply voltage: 5V
Wide open < (Applied between terminal No. 1 and 3)
throttle o 6.0
3 position B ) ‘ M
7 04 switch o Output voltage between /— el
E 7] Closed g’ terminal No. 2 and 3 "\ P
throttle & a0
o5 position g B
1] switch 2
c
2 b Throttle 2 P
position = 2.0 24,
3] sensor 3 A
L]
g
g
< 0 3
g 0 a5 90 135
' 8 Throttle valve opening angle {deg)
AECT26
Diagnostic
o S Check Item &T
Trouble Malfunction is detected when ... . ¥
(Possible Cause)
Code No.
43 ® An excessively low or high voltage from the sensor B8
P0O120 is entered to ECM. ® Harness or connectors
@ Voltage sent to ECM is not practical when com- (The sensor circuit is open or shorted.)
pared with mass air fiow sensor and camshaft posi- | ® Throttle position sensor =4
tion sensor signals.
EL
23
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TROUBLE DIAGNOSIS FOR DTC 43

¥ MONITOR  ¥¥ NO FAIL |:|
THRTL POS SEN 0.48V
ABSOL THeP/S 0.0%
RECORD |
iy SEF024P
NG data OK data
THRTL POS SEN 0000 THRTL POS SEN o0"oG
15:38 x0.1V +03'54 1538 x0.1V +03"54
>(I! ‘l? 216 3l5 5] 4] ‘!ii 26 35 5]
ABSOL TH+P!S Q000 ABSOL THP/S 0Q"00
15:38 % +03"64 1538 % +03°54
9 25 8 75100 O 28 50 75 100
> >
¢
e A
18:38  gEN  SEN 1838 gEN gEN
V) (%) V) (%)
00"36 2.4 399 00"46 288 57.4
00"37 220 413 0047 3.00 605
00"38 226 427 00"48 312 3.3
00°39 232 44.4 0049 324 661
00"41 226 427 00"50 3.34 68.9
00742 220 413 00'51 346 714
00"43 258  50.4 00'52 356 74.2
00'44 266 525 00"53 368 77.0
00'45 276 54.0 00'54 380 79.8
SEF021P
. € “
ECM |O[ CONNECTOR]
43 {ground)
A
\H D ©r
Y SEF022P

394

Throttle Position Sensor (DTC: P0120)
(Cont’d) |
OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
the throttle position sensor. During this check, a DTC might not
be confirmed.

2

3)

Turn ignition switch “ON".

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

MONITOR” mode with CONSULT.

Select “THRTL POS SEN” and “ABSOL TH/PS” in

“DATA MONITOR” mode with CONSULT.

Press RECORD on CONSULT SCREEN at the same

time accelerator pedal is depressed.

Print out the recorded data and make sure the follow-

ings:

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

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

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

OR

1)
2)

Turn ignition switch “ON".

Check the voltage between ECM terminal 23 and 43

(ground} and make sure the followings:

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

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

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

EC-164



TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor (DTC: P0120)

(Cont’d)
G
EC-TPS-01
B2,
THROTTLE Eid
mmmm : Detectabla line for DTC
‘IYV ‘2’%0 s : Non-detectable line for DTC
3 ' (A : AT models -
LLIJJ IL%JJ lLl--J_| ®: D> MT models LG
P Y B

I . DD e

O e\ —— 2 B

e

JOINT
CONNECTOR-4

JOINT B
CONNECTOR-1 B

—|—o=2+-

'u
P“
—

e e e e e e e e e e
g N
M
@ Y
& ) = =, = €2
= 55 | = = &ﬁ =

Blg
E}-<
S gl
g].m

ECM (ECCS

AVCC  TVO1  GND-A 2
el TE oo "
B B GND ConTRO
=4 =+
BT
[ ] Refer to last page (Foldout page).
.
AABNIBEEEERE @ 23] 24] 25]26 27128720 30]a1}az] 33|24
5181718 Mae]17he]19]20] 21122 26137] 3803940 41]42{ 43044 145 4547 F23
- N
8 11]
D

o1f1o2)103} fios]10s
107[10sp109] [110f114
11a[414[115] [118[117]

AEC618
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TROUBLE DIAGNOSIS FOR DTC 43

RIS

Intake manifold collec
£4 ¥

~

sensor

A

o~ Throttle pasitien

A
AN /

./,r,‘

/ &

AT

SEF023P

% DISCONNECT
A€

!

AEC727|

Intake
manifold\.

collector

B

CISCONNECT

€

!

AEG728

Throttle Position Sensor (DTC: P0120)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A A NG
CHECK POWER SUPPLY. »| Repair harness or con-
1. Turn ignition switch “OFF". nectors.
2. Disconnect throtile position sensor
harness connector.
3. Tum ignition switch “ON".
4. Check vcltage between terminal
and ground with CONSULT or tester.
Voltage: Approximately 5V
OK
E A4 NG
CHECK GROUND CIRCUIT. »! Check the following.
1. Turn ignition switch “OFF". ® Harness connectors
2. Loosen and retighten engine ground ,
SCrew. o ® Harness cantinuity
3. Check hamess continuity between between ECM and
terminai {3) and engine ground. throttle position sensor
Continuity should exist. ® Harness continuity
between A/T control
OK unit and throttle posi-
tion sensor
If NG, repair harness or
connectors.
v NG
FE)HECK INPUT SIGNAL CIRCUIT. »| Repair hamess or con-
1. Disconnect ECM harness connector. nectors.
2. Check hamess _gontinuity betwe
ECM terminal and terminal (2).
Continuity should exist.
1 oK
ADJUST THROTTLE PCSITION SEN-
SOR.
Perform “Basic Inspection”, EC-74.
+OK
NG

CHECK COMPONENT
(Throttle position sensor).
Refer to “COMPONENT INSPECTION”

) 4

Replace throitle position
sensor. To adjust it, per-
form “Basic Inspection”,
EC-74.

on next page.
I oK

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

lTroubIe is not fixed.

DYSCONNEGT E CISCONMECT
M€ M€

[C_Ecm__[o]connecTor]]

(%

23

G

|

AEC729

396

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

nector and retest.

INSPECTION END

EC-166




TROUBLE DIAGNOSIS FOR DTC 43

Throttle position
sensor harness
connector '

ot s
‘!ntake manifold
collector /]
X E
.'\',- " N
e '-7
N

AEC730

Throttle Position Sensor (DTC: P0120)

(Cont’d)
COMPONENT INSPECTION
Throttle position sensor

1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals @ and ®
changes when opening throtile valve manually.

Throttle valve conditions

Resistance [at 25°C (77°F)]

Completely closed

Approximately 1 k(2

Partially open

1-10 k2

Completely open

Approximately 10 k)

If NG, replace throttle position sensor.
To adjust it, perform “Basic Inspection”, EC-74.

EC-167
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TROUBLE DIAGNOSIS FOR DTC 65 - 71

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
‘Misfire (DTC: P0304 - P0300)

ON-BOARD DIAGNOSIS LOGIC

If a misfire occurs, the engine speed will fluctuate. if the fluctuation is detected by the crankshaft posi-
tion sensor (OBD), the misfire is diagnosed.
The misfire detection logic consists of the: following two conditions.

Crankshaft position sensor {OBD) Engine speed ECM

1. One Trip Detection Logic (Three Way Catalyst Damage) :
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction
indicator lamp (MIL) will start biinking; even during the first trip. In this condition, ECM monitors the
misfire every 200 revolutions. '
If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will
change from blinking to lighting up.
(After the first trip detection, the MIL will light up from engine starting. If a misiire is detected that will
cause three way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic {Exhaust quality deterioration)
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs,
the malfunction indicator lamp will light up based on the second consecutive trip detection logic. In
this condition, ECM monitors the misfire for each 1,000 revolutions of the engine.

Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
.
65 (P0O304) ® No. 4 cylinder misfires. lmprqp_er spark plug ‘
@ Insufficient compression
#® Incorrect fuel pressure
66 (P0303) ® No. 3 cylinder misfires. ® EGR valve
® Injector circuit is open or shorted
67 (P0302) ® No. 2 cylinder misfires. ® Injectors
® |ntake air leak
68 (P0301) ® No. 1 cylinder misfires. ® |gnition secondary circuit is open or
shorted
. . - ® Lack of fuel
.
71 (PO300) Multiple cylinders misfire. @ Magnetized flywheel (drive plate)

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE (Overall)

(@) 1) Turn ignition switch “ON”, and select “DATA MONITOR” mode with CONSULT.
\E/  2) Start engine and warm it up sufficiently.

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

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

OR

=\ 1) Start engine and warm it up sufficiently.

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

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

4) Select “MODE 3” with GST.

OR
fuoy 1) Start engine and warm it up sufficiently.
2) Turn ignition switch "OFF” and wait for at least 3 seconds.
3) Start engine again and drive at 1,500 - 4,000 rpm for at least 10 minutes.
4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC 65 - 71

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

SECS547A

DIAGNOSTIC PROCEDURE

INSPECTION START

'

Misfire (DTC: P0304 - P0300) (Cont’d)

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed.
Listen for the sound of the intake air

NG

leak.
l OK

.; Discover air leak location

and repair.

B ACTIVE TEST B [:]

% % % POWER BALANCE * % %
= = = MONITOR = = =
CMPS-RPM (REF)  825rmpm
MAS AIR/FL SE 1.563V
IACV-AACHY 26%

{1
Ll

SEF564N

Injector harness

/other injectors
S,
/Aj/ M SEF565N
,
@ﬂ ﬁ‘ ] &
X =
- Click
Cr,
- Suitable tool
71 Click
C‘/,-. 4
SEF730L
Ignition wire
by
- Spark plug
L4
i »
SEF282G

CHECK FOR EXHAUST SYSTEM
CLOGGING.

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

NG

dents.
OK

Repair or replace it.

CHECK EGR FUNCTION.
Parform OVERALL FUNCTION CHECK
(malfunction b) for EGR Function.

NG

Y

Refer to EC-135.
l OK

Repair EGR system.

PERFORM POWER BALANCE TEST.
/@. 1. Perform “POWER BALANCE”
N = in “ACTIVE TEST” made.

2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

No

When disconnecting each injector
harness connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?

Yes

Go ta on next page.

CHECK INJECTOR.
Does each injector make an operating

No

sound at idle?
l Yes
D]

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

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

. Connect a known good spark plug to

the ignition wire.

Place end of spark plug against a

suitable ground and crank engine.

Check for spark.

NG

Y

CHECK COMPONENT
(lgnition wires).

Refer to “COMPONENT
INSPECTION", EC-171.

oK

(Go to &) on next page.)

EC-169

OK lNG

Replace.

Check ignition coll, power
transistor and their cir-
cuits. Refer to EC-111.

399
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TROUBLE DIAGNOSIS FOR DTC 65 - 71

SEF1561

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - P0300) (Cont’d)

|

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

NG

U—aa SEF574N

COMPRESSION

PRESSURE

SEF308G|

lOK

Fepair or replace spark
plug(s}.

I—EHECK FUEL PRESSURE.
1. Release fuel pressure to zero. Refer
to EC-22.
2. install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/ecm?, 34 psi)

NG

h 4

lOK

Check fuel pump and cir-
cuit.

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

NG

400

lOK

Check pistons, piston
rings, valves, valve seats
and cylinder head gas-
kets.

CHECK IGNITION TIMING.
Perform “Basic Inspection, EC-74.

NG

lOK

4

Adjust ignition timing.

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

NG

Y

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

4 OK
(Go to on next page)

EC-170

Check connectors for
rusted termingls or loose
connections in the mass
air flow sensor circuit or
engine grounds,

Refer to EC-88.

If NG, repair or replace it.




TROUBLE DIAGNOSIS FOR DTC 65 - 71

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - P0300) (Cont’d)

| &
CHECK SYMPTOM MATRIX CHART. NG | Repair or replace.

Check items on the rough idle symptom
in “Symptom Matrix Chart”, EC-77.

} oK e

Some tests may cause a Diagnostic
Trouble Code to be set.

Erase the DTC from the ECM memory LG
after performing the tests. Refer to
EC-32.

Check ECM pin terminals for damage or

5=
the connection of ECM harness connec- °E
tor. Reconnect ECM harness connector
and retest. .
l CL
INSPECTION END
T
*: ECM may be the cause of a problem, but this is rarely the case.
A7
P

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- gg
minal. Move each wire while testing to check for intermittent
breaks.

Resistance: BT

.. 13.6 - 18.4 k)/im (4.15 - 5.61 kQV/ft)

' SEF174P [at 25°C (77°F)]

If the resistance exceeds the above specification, inspect [HE
ignition wire to distributor cap connection. Clean connection
or replace the ignition wire with a new cne.

EC-171 401



TROUBLE DIAGNOSIS FOR DTC 72

ON-BOARD DIAGNOSIS LOGIC

Three Way Catalyst Function (DTC: P0420)

ECM (ECCS control module)

Rear

heated
oxygen
sensor

F Y
Front
heated
oxygen
sensor
Three
way
Exhaust cata-
gas » int

Y

ECM monitors the switching frequency ratio of
front heated oxygen sensor and rear heated oxy-
gen sensor.

A three way catalyst with high oxygen storage
capacity will indicate a low switching frequency of
rear heated oxygen sensor. As oxygen storage
capacity decreases, the rear heated oxygen sen-
sor switching frequency will increase.

When the frequency ratio of front heated oxygen
sensor and rear heated oxygen sensor
approaches a specified limit value, the second
stage diagnosis is applied.

The second stage diagnosis switches the mixture
ratio feedback control using front heated oxygen
sensor to rear heated oxygen sensor.

Then ECM measures the switching lag time
between front heated oxygen sensor and rear
heated oxygen sensor.

The longer lag time indicates the greater oxygen
storage capacity. If the lag time is within the speci-
fied level, the three way catalyst malfunction is
diagnosed.

¢ The three-way catalyst function has one trip detection logic.

Diagnostic Trouble

Malfunction is detected when ... Check Items

Code No, (Possible Cause)
72 ® Three way catalyst does not operate properly. ® Three way catalyst
PO420 ® Three way catalyst does not have enough oxygen storage | ® Exhaust tube

capacity.

® Intake air leak
® |njectors
® Injector leak

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the three way catalyst. During this check,
a DTC might not be confirmed.

CMPS-RPM(REF)  2137mm
MAS AIR/FL SE 1.96V
COOLAN TEMP/S 84°C
FR O2 SENSOR 0.37V

% MONITOR ¥ NO FAL [

FR 02 MNTR LEAN
RR 02 SENSOR  1.30V
RRO2MNTR [ _RiCH

| RECORD |

SEF097P

402

1)
2)

3)
4)

Start engine and warm it up sufficiently.

Set “MANU TRIG"” and “HI SPEED”, then select “FR
02 SENSOR”, “RR 02 SENSOR”, “FR 02 MNTR”,
“RR 02 MNTR” in “DATA MONITOR” mode with
CONSULT.

Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constant under no load.
Make sure that the switching frequency between
“RICH” and “LEAN" of “RR 02 SENSOR” is very
less than that of “FR O2 SENSOR”.

Switching frequency ratio =

Rear heated oxygen sensor switching frequency
Front heated oxygen sensor switching frequency

EC-172



TROUBLE DIAGNOSIS FOR DTC 72

Three Way Catalyst Function (DTC: P0420)
(Cont’d)
This ratio should be less than 0.40 for A/T models and
0.37 for M/T models. @
If the ratio is greater than the above value, the three way
catalyst is not operating properly.
(42,
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- Ejj
NOSIS FOR DTC 33 (Front heated oxygen sen-
sor) first. (See page EC-143.) )
OR LG

CONNEGT @ 1) Start engine and warm it up sufficiently.
Ej] @ 2) Set voltmeter probes between ECM terminals
HS. @ (front heated oxygen sensor signal) and (engine
{‘—4*‘; round), and ECM terminals &2 (rear heated oxygen
L_EcM JOICONNECTOR” gensor)signal) and (engine ground).
I v ® aaba 3) Keep engine speed at 2,000 rpm constant under no &
W& < load.
o= 155 4) Make sure that the voitage switching frequency (high el
7 8 & low) between ECM terminals & and @ is much
KD © cf@-H less than that of ECM terminals @8 and @3).
SEF088P MT

Switching frequency ratio =

Rear heated oxygen sensor voltage switching ;;
frequency h

Front heated oxygen sensor voltage switching __
frequency , e

This ratio should be less than 0.40 for A/T mod- _

els and 0.37 for M/T models. o

If the ratio is greater than the above value, it means

three way catalyst does not operate properly. EE

Note: If the voltage at terminal does not switch peri-
odically more than 5 times within 10 seconds at
step 3, perform TROUBLE DIAGNOSIS FOR DTC
33 (Front heated oxygen sensor) first. Refer to
EC-143.

&
=

@

EC-173 403



TROUBLE DIAGNOSIS FOR DTC 72
Three Way Catalyst Function (DTC: P0420)

(Cont'd)
DIAGNOSTIC PROCEDURE
INSPECTION START
CHECK EXHAUST SYSTEM. NG | Repair or replace it.
Visually check exhaust tubes and muffler "
for dent.
l OK
SEFC99P :
gl
E b CHECK EXHAUST AIR LEAK. NGL Repair or replace.
Ejj Start engine and run it at idle. Listen for "
Sy : an exhaust air leak before the three way |
|[__EcM__|o]conNECToR]| catalyst.
102,104,107,109 l OK
CHECK INTAKE AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for -
an intake air leak after the mass air flow
® O Sensor.
= SEF691P lOK
B
CHECK INJECTORS. NG | Perform TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for Injec- "] NOSIS FOR NON-DE-
tars. Refer to EC-214. TECTABLE ITEMS,
2. Check voltage between ECM termi- “Injector”, EC-214.
nals (102, God), (0D, and Repair hamess or con-
and ground with CONSULT or tester. nectors.

Battery voltage should exist,
3. Turn ignition switch “OFF”.

J,OK

Remove injector assembily.

Refer to EC-23.

Keep fuel hose and all injectors con-
nected to injector gailery.

!

1. Disconnect camshatft position sensor  |Prips| Replace the injector(s)

harness connector. "| from which fuel is drip-
2. Turn ignition switch “ON”, ping.

Make sure fuel does not drip from

injector.

lDoes not drip Trouoe

Check ECM pin terminals for damage or }?,(QS: Replace three way cata-
the connection of ECM harness connec- 7 Iyst.
tor. Recennect ECM harness connector
and retest.

iTroubIe is fixed

INSPECTICN END

404 EC-174



TROUBLE DIAGNOSIS FOR DTC 76

Fuel Injection System Function (DTC: P0170)

ON-BOARD DIAGNOSIS LOGIC

With Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the theoreti-
cal mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensor. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical
ratios.

In case the amount of the compensation value is extremely large, the ECM judges the condition as the
fuel system malfunction and light up the MIL (two trip detection logic).

ECM
; . {(ECCS .
Front heated oxygen sensor Density of oxygen in exhaust gas control ¥ Injectors
(Mixture ratio feedback signal) | modulc)
Diagnostic Trouble Malfunction is detected when ... Check ftems
Code No. (Possible Cause)
76 ® Fuel injection system does not operate properly. ® Intake air leak
PO170 ¢ The amount of mixture ratio compensation is excessive. ® Front heated oxygen sensor
(The mixture ratio is too lean or too rich.} ® |njectors

® Exhaust gas leak

® incorrect fuel pressure
® | ack of fuel

® Mass air flow sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION

SELF"L'E*:\‘;EVE TEST;W O PROCEDURE (Overall)
CONTROL ’ 1} Start engine and warm it up sufficiently.
——— MONTOR=== 2) Turn ignition switch “OFF” and wait for at least 3
CMPS-RPM (REF 0 seconds.
CO'CD)LAN TE(MPrs} o3 3) Tum ignition switch “ON” and select "SELF-LEARN
FR 02 SENSOR 0183‘; CONTROL” in “ACTIVE TEST” mode with CON-
AFALPHA 6 SULT

CL?JPTF{ ] 4) CCI;?_aEr :I;{e self-learning controt coefficient by touching

AECS54 5) Select “DATA MONITOR” mode with CONSULT.
6) Start engine again and wait for at least 10 minutes at
idle speed.

The DTC should be detected at this stage, if a mal-
function exists.
7) If it is difficult to start engine at step 6, the'fuel injec-
tion system has a malfunction, tco.
OR

EC-175 405
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TROUBLE DIAGNOSIS FOR DTC 76

406

Fuel Injection System Function (DTC: P0170)
(Cont’d)

&

1)

Start engine and warm it up sufficiently.

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

3) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

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

5) Perform Diagnostic Test Mode !l (Self-diagnostic
results) with ECM. Make sure DTC 12 is detected.

6) Erase the DTC 12 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode |.

7) Perform Diagnostic Test Mode |l (Self-diagnostic
results) with ECM. Make sure DTC 55 is detected.

8) Start engine again and wait for at least 10 minutes at
idle speed.

The DTC 76 should be detected at this stage, if a
malfunction exists.

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

EC-176



TROUBLE DIAGNOSIS FOR DTC 76

Fuel Injection System Function (DTC: P0170)
(Cont’d)

EC-FUEL-01

BATTERY
mmm : Detectable line for DTC
— : Non-detectable line for DTC
30A
]
G IGNITION SWITCH
ON or START
IGNITION
sT |switcH FUSE
OFF 104 | 200K peter to “EL-POWER"
elerio | .
acc @05y HEC)
[
3
LlT’—I BN
BR
B’FI BRY
|—‘—| -
=) He
BRYY
BR |_L|i_"l
3
||_T_|| FRONT HEATED
F2g OXYGEN
B/R SENSOR
F21
(2]
= (€D
| 00
- OR W
@ @ .ﬁ J--
| | | _ ] >
w w w w N JOINT
Ir'z"lf II_2—|| I 2 I | A I [ | CONNECTOR-2
INJECTOR IJECTOR [RINJECTOR  [~eoinuecToR ! |
NO. 1 NO. 2 NO. 3 NO. 4 v _E 1
g % % F54 % D) ._|.@® —
L] 1] Lii L]
[ o L (R 1
wiB Y/B G/B LB JOINT
L e S )&
REB YiB [eY 2] LB OR W & |
102 o7l [foal [iog] [EEE] B
INJ#1 INJ#2 INJ#3 INJ#4 O2HL  O2SF ECM (ECCS i
CONTROL o
MODULE) 4|
B B
X L
F18
Refer to last page (Foldout page).
O
1 1] Eic]

GHD
GY

1011021031 |104

107]508(1094 |10

113[114]115] |16

AECE19
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TROUBLE DIAGNOSIS FOR DTC 76

SEF09SP

sensor harness connector
P N N\

.

SEF089P

DISCONNECT ﬁgﬁ
H.S. E 1.5.

[ _ecw _ |o{conneEcToR]| O—Eh)

a |

s 4

(%

AEC717

408

Fuel Injection System Function (DTC: P0170)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

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

NG

catalyst.
l OK

.| Repair or replace.

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

NG

sensaor.,
l OK
B

.| Repair or replace.

CHECK FRONT HEATED OXYGEN

SENSOR.

1. Turn ignition switch “OFF”.

2. Disconnect front heated oxygen sen-
sor harness connector and ECM har-
ness connector.

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

4. Check hamess continuity between
ECM terminal @8 (or terminal (2))
and ground.

Continuity should not exist.

NG

lOK

Repair harness or con-

| nectors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero,
Refer to EC-22.
2. Instali fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kgfem?, 34 psi)
A few seconds after ignition switch
is turned OFF to ON:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

NG

lOK

Check fuel pump and cir-

| cuit. Refer to EC-218.

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

NG

=) Check "MASS AIR FLOW” in
MODE 1 with GST.

2.5 - 5.0 gm/sec: at idling

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

v OK

®

EC-178

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

Refer to EC-98.




TROUBLE DIAGNOSIS FOR DTC 76
Fuel Injection System Function (DTC: P0170)

g e (Cont'd) 4
HS. Gjl l
— i3
|”_EcM o[ coNNECTOR] &l
102,104,107,109 CHECK INJECTORS. NG_‘ Perform TROUBLE DIAG-
i 1. Turn ignition switch “ON". "| NOSIS FOR NON-DE- 0
2. Check voltage between ECM termi- TECTABLE ITEMS, 14
nals (102, (0d, , and “Injector”, EC-214,
and ground with CONSULT or tester. Repair harness or con- .
Battery voltage should exist. nectors. E]
D & 3. Turn ignition switch “OFF™,
= SEF691P
I 1

Hemove injector assembly.

Refer to EC-23.

Keep fuel hose and all injectors con-
nected to injector gallery.

l FE

1. Disconnect camshaft position sensor  [PTIPS| Replace the injector(s)
harness cannector. from which fuel is drip-
2. Turn ignition switch “ON". Make sure ping. GL
fuel does not drip from injector.

lDoes not drip.

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

l Pl

INSPECTION END

e
Ji

[Anl
i

EC-179 409



TROUBLE DIAGNOSIS FOR DTC 77

Y Louver

Sensor base (Titania)
 Lead terminals

-—

'.- T = '“_r 2-- - vl
b L == XD Pl Ry ‘T‘
-i |
Holder Glass seal Rubber
seal
SEF716DA

ON-BOARD DIAGNOSIS LOGIC

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: P0136) |

The rear heated oxygen sensor (Rear HO2SG), after the three
way catalyst, monitors the oxygen level in the exhaust gas.
Even if the switching characteristics of the front heated oxygen
sensor shift, the air-fuel ratio is controlled to stoichiometric by
the signal from the rear heated oxygen sensor.

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

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

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

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

Diagnostic Trouble Malfunction is detected whean .. Check ltems
Code No. (Possible Cause)
77 ® An excessively high voltage from the sensor is entered to | ® Hamness or connectors
P0O136 ECM. (The sensor circuit is open.)

® Rear heated oxygen sensor

@ The specified maximum and minimum voltages from the | ® Harness or connectors
sensor are not reached.

(The sensor circuit is shorted.)

® |t takes more than the specified time for the sensor to ® Rear heated oxygen sensor
respond between rich and lean. ® Fuel pressure
® |njectors

® Inlake air leaks

410
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TROUBLE DIAGNOSIS FOR DTC 77

W actvetest B [

FUEL INJECTION 25%
mmmmm=e= MONITOR ========

CMPS-RPM(REF) 725rpm

FR Q2 SENSOR 0.94V

RR Q2 SENSCR 1.88V

FR O2 MNTR RICH

RR 02 MNTR RICH

[Qu YT [ DWN ][Qd]

[ Ecm T?I?ONNECTOH ]

2 \|:|3
it
\\\ ”/

43 4
15 =
/E
’ °
2 Sy Cf@—}'f

SEF103FP

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: P0136) (Cont’d)
OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
the rear heated oxygen sensor circuit. During this check a DTC
might not be confirmed.

1) Start engine and warm it up sufficiently.

2) Select “FUEL INJECTION” in “ACTIVE TEST”
mode, and select “RR 02 MNTR” as the monitor item
with CONSULT.

3} Check “RR 02 MNTR?” at idle speed when adjusting
“FUEL INJECTION” to +25%.

“RR 02 MNTR" should be “rich” when the “FUEL
INJECTION” Is +25%.
“RR 02 MNTR” should be “lean” when the “FUEL
INJECTION” is —25%.

OR

1) Start engine and warm it up sufficiently.

2) Set voltmeter probes between ECM terminals 62
(sensor signal) and @ (engine ground).

3) Check the voltage when revving up to 4,000 rpm
under no load at least 10 times.
{Depress and release accelerator pedal as soon as
possible.)
The voltage should be above 0.6V at least once.
If the voltage is above 0.6V at step 3, skip step 4.

4} Check the voltage when revving up to 6,000 rpm
under no load. Or keep vehicle at idling for 10
minutes, then check the voltage. Or check the volt-
age when coasting from 80 km/h (50 MPH) in 3rd
gear position.

The voltage should be below 0.55V at least once.

Note: After starting the engine, the output voltage of the rear heated oxygen sensor indicates
higher voltage (approx. 5V at highest) than the normal operating range for about 7 seconds.
This is due to checking for open circuits in rear heated oxygen sensor by on-board diag-
nosis. Therefore, if you measure the voltage (at ECM terminal ) during this diagnosis, the
higher voltage will appear. (CONSULT will also show the higher voltage, GST may show
approx. 0V.) This is not a malfunction even though it is out of the normal range.

The veltage should be above
0.6V at least one time.

The voltage should be below
0.55V at least ong time.
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TROUBLE DIAGNOSIS FOR DTC 77

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: P0136) (Cont’d)

C—T—

m

IGNITION SHITCH EC-RRO2-01
or
FUSE |Referto “EL-POWER",
104 |BLOCK
g (HEC)
e : Detectabla line for DTC
| [6Q] I — Non-_detedable line for DTC
BR/Y
3]l
BEAR HEATED
OXYGEN
SENSOR
1 S [ A
R/Y W
P Rk
ro oA
1 1
I ’1e
N
NP | ET7) | S — 9
(L -~--{Cacdt e
R/Y w
- . ®
: B!
o X
R/Y w
I@]f"'i boseeeeees IE"j[-
R w JOINT
Pl -. CONNECTOR-2
Bt Nar
o I
RY
[ficall

ECM (ECCS JOINT
O2H+ 025R CON'}ROL CONNECTOR-1
P MODULE)
i 1]
B B
1 ]
[ @
] ]
B B
= L
F18
Refer to last page {Foldout page).
1 0 T O 1T TG
&to [ f.] W EE W
= anD) &3
3 l W BR (D)
H.S.
101j102}103] {104{105]106 1fefal [4] 2]z1]22fs agfaor Jaoj41] [53[54[56] [s6]
oo [ L €] [o] || () f| - JeilslsloTze) fafes) lihielrlzesld] fon
[11]12T13f14] ofeofas[s2[as] [ygfso| Tdrl4slec]eale4fes)
113]114{115] [116[117]118) 16[17{18 3435]as]a7] 51]52] Jes]e7]es]es]
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TROUBLE DIAGNOSIS FOR DTC 77

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: P0136) (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START

Rear heated

oxygen sensor
harness connector

]
8
3
3
2
@

l A
: CHECK INPUT SIGNAL CIRCUIT. NG [Repair harness or
Rear heated 1. Turn ignition switch “OFF”. "| connectors. 3
oxygen sensor Ef]

2. Hemove grommet from underbody near
three-way catalyst to remove rear heated

\

AECT8S oxygen sensor harness connector. -
" PE— 3. Disconnect rear heated oxygen sensor LG
!7 i% Eéj] [ E@ harness connector and ECM harness con-
nector.
|[__Ecm__|o|coNnECTOR]| @?@ 4. Check harness continuity between ECM

terminal €2 and terminal (2).
Continuity should exist.
5. Check harnass continuity between ECM EFE

l terminal @ (or terminal @) and ground.

52

Continuity should not exist.

@3, 1] Jox ol

AEcyai| | Loosen and retighten engine ground screws.

M
E ﬁ DISCONNECT B l
MRS CHECK POWER SUPPLY. NG | Repair hamess or AT
1. Disconnect rear heated oxygen sensor "| connectors.
harness connector.
2. Turn Ignition switch "ON"". 15
D G 3. Check voltage between terminal @ and s
ground.
@ Voltage: Battery voltage .
Ry
j = l oK
AEC732
CHECK GROUND CIRCUIT. NG | Check the following. BR

1. Tumn ignition switch “OFF” | ® Harness connectors
PISCONNECT DISCONNECT . [
.@ Eé} .P Eéj] 2. Disconnect ECM hamess connector. @D, @D
H.S. LS. 3. Check hamess continuity between termi- ® Harness conneclors 8T

nal (O and ECM terminal (108). @3, E2D

[ EcmljconnEcTor]|

108 Gl Continuity should exist. ® Harness continuity
OK between rear BS]
heated oxygen sen-
sor and ECM
(tﬁ]a‘ If NG, repair hamess BT
-" : or connectors. =

AECT33 )

(Go to next page) [HA

EL
D%

EC-183 413



TROUBLE DIAGNOSIS FOR DTC 77

JHCONVECT
H.

S
ECM orconchTon”
111
e w
AEC513
ﬁﬁ DI SGONNECT 5 ry
A€
AEC734

414

Rear Heated Oxygen Sensor (Rear HO2S)

(DTC: P0136) (Cont’d)
®

s .

CHECK ECM GROUND CIRCUIT.
Check hamess continuity between ECM ter-

NG

. | Repair harness or

minal and ground.
Continuity should exist.
l OK

| connectors.

CHECK COMPONENT
(Rear heated oxygen sensor heater).
Refer to "COMPONENT INSPECTION”

NG

.| Replace rear heated

below,
l OK

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

l Trouble is not fixed.

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

retest.

INSPECTION END

COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check resistance between terminals (1) and (3.
Resistance: 5.2 - 8.2() [at 25°C (77°F)]
If NG, replace the rear heated oxygen sensor.

EC-184

| oxygen sensor.




TROUBLE DIAGNOSIS FOR DTC 82

Core v
/

=,
/L ﬁ?@;
Coil

ZF‘ermanent magnet

SEF956N

Crankshaft posiEion

\ ~sensor (OBD);

harness connector

@

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: P0335)

The crankshaft position sensor (OBD) is located on the tran-
saxle housing facing the gear teeth (cogs) of the flywheel or
drive plate. It detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sen-
sor changes.

The ECM receives the voltage signal and detects the fluctuation
of the engine revolution.

This sensor is not directly used to control the engine system. it
is used only for the on-board diagnosis of misfire.

Radiator |
- | SEFO57N
Diagnostic )
Trouble Code Malfunction is detected when .... Che.Ck ftems
No (Possible cause)
® Harness or connectors
oT ignal f i-

82 .he proper pulse s'lgna rom the crankshalt POSI {The crankshaft position sensor (OBD) circuit is
PO335 tion sensor {(OBD) is not entered to ECM while the open.)

engine is running at the specified engine speed.

® 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
@ 1) Start engine and run it for at least 15 seconds at idle
speed.

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

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

EC-185
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TROUBLE DIAGNOSIS FOR DTC 82

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: P0335) (Cont’d)

EC-CKPS-01
mm : Detectable line for DTC
ggg{:ll"}fosn AFT s - Non-detectable line for DTC
SENSOR (OBD)

{
{

JOINT
CONNECTOR-2

L=

———— e

JOINT
CONNECTORA

[ ot el ek

fl "
%2

i 11

13

il

[ ]

11

i

i

|

i
m“‘ T

@Y

=3~

w B
=1 5] onr o |
CM
RGCIS GND-A CONTROL ? —I
MODULE) 8 B
L <L
Fi2

Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC 82

Crankshaft po_sﬁion
sensor (OBD)}
harness connector

Radiator |
- ! SEF357N
DISCONNECT . DSCONNECT
A€ M€
- [ Ecm_ [s|ConnecTon]]
1]2) 53
{ J
AECT740
'E Eﬁ DISCONMECT Py,
A€ &
€b)
AEGTAH

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: P0335) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK INPUT SIGNAL CIRCUIT.

NG

.| Repair harness or con-

1. Tumn ignition switch “OFF"". "| nectors.
2. Disconnect crankshaft position sen-

sor (OBD) and ECM harness connec-

tors.
3. Check continuity between ECM termi-

hal @ and terminal @

Continuity should exist.

OK
8| v

CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF”. "| ® Harness continuity
2. Check harmness continuity between between ECM and

terminal @ and engine ground. crankshaft position

Continuity should exist. sensar (OBD) harness

OK connecto-r
If NG, repair harness or
connectors.
A
CHECK COMPONENT NGL Replace crankshaft posi-
[Crankshaft position sensor (OBD)]. "| tion sensor (OBD).
Refer to “COMPONENT INSPECTION”
on next page.
l OK

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-187
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TROUBLE DIAGNOSIS FOR DTC 82

SEF960N

/N

SEF151P

418

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: P0335) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

~wh

Disconnect crankshaft position sensor (OBD) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 166 - 204(}
[at 25°C (77°F)]

EC-188



TROUBLE DIAGNOSIS FOR DTC 84

A/T Diagnosis Communication Line (DTC:
P1605)

The malfunction information related to A/T (Automatic Tran- &l
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 E
Trouble Malfunction is detected when ... Chfwk Item ’
(Possible Cause)
Code No.
84 ® Harness or connectors LS
P1605 ® An incorrect signal from A/T control units is entered {The communllcgtlon line circuit between ECM and
to ECM A/T control unit is open or shorted.)
' ® Dead (Weak) battery
® AT control unit

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Turn ignition switch “ON”. GL
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait for at least 40 seconds or start engine and wait
for at least 40 seconds. T
OR
1) Turn ignition switch “ON".
= 2) Wait for at least 40 seconds or start engine and wait &7
for at least 40 seconds.
3) Select “"MODE 3” with GST. )
OR F&
1} Turn ignition switch “ON”.
2} Wait for at least 40 seconds or start engine and wait

for at least 40 seconds. RA
3) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then turn “ON”. -
4) Perform “Diagnostic Test Mode N" {Self-diagnostic ="
results) with ECM.
8T
HA
EL
12
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TROUBLE DIAGNOSIS FOR DTC 84

A/T Diagnosis Communication Line (DTC:
P1605) (Cont’d)

EC-ATDIAG-01

AT mmm : Detectable line for DTC
CONTROL mmuna ¢ Non-detectable line for DTC
UNIT .
OBD2 (A : AT madels
6] @
FU
PU
e
ERCT
Py
PU
|] 7 ||
ATCK ECM (ECCS
CONTROL
MODULE)
<0 (7T
sj 11 W
I/t
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TROUBLE DIAGNOSIS FOR DTC 84

Vi

|—_

A=
\\\\\\\\\\\\\\\\\\\\\\\\\\

"

ECM harness
connectar

AECE83

% D%T A7 CUNIT_[o] CanNECTOR ]|

—

ECH O] CONNECTOR]

7

|

DISCUNNECT

&

SEFO3I3P

A/T Diagnosis Communication Line (DTC:

P1605) (Cont’d)

INSPECTION START

h 4

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector
and A/T control unit harness conneg-
tor.

3. Check harness continuity between
ECM terminal (7) and A/T control unit
terminal (3.

Continuity should exist.

NG

oK

y

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

Trouble is not fixed.

h 4

Check ECM pin terminals and A/T con-
trol unit pin terminals for damage or the
connection of ECM hamess connector.

Reconnect ECM harness connector and
retest.

h 4

INSPECTION END

EC-191

.| Check the following.
"1 ® Harness connectors

@9, @B

® Harness continuity
between ECM and A/T
control unit.

It NG, repair harness or

connectors.
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TROUBLE DIAGNOSIS FOR DTC 91

Front Heated Oxygen Sensor Heater (DTC:

P0135)

SYSTEM DESCRIPTION

Engine speed
Camshaft position sensor ™ ecMm Front
(ECCS . heated
control V| oxygen
Arnount of intake air sensor
- » moduie)
Mass air flow sensor e heater

The ECM performs ON/OFF controt of the front
. heated oxygen sensor heater corresponding to
- the engine conditions.

OPERATION

Engine speed rpm

Engine condition

Front heated oxy-
gen sensor heater

Above 3,200 — OFF
Heavy load after OFF
Below 3,200 warmed up
Except above ON
Diagnostic .
Trouble Code Malfunction is detected when ... (ngseig:(eltcegze)
No.
 The current amperage in the front heated oxygen e H
i arness or connectors
H sensor heater circuit is out qf the normal range. {The front heated oxygen sensor heater circuit is
PO135 (An improper voltage drop signal is entered to open or shorted.)
ECM through the front heated oxygen sensor + Front heated oxygen sensor heater
heater.)

DIAGNOSTIC TROUBLE CODE DETECTING
CONDITION
@ 1) Turn ignition switch “ON” and select “DATA MONI-

TOR” mode with CONSULT.
2) Start engine and run it for at least 35 seconds at idle

speed.
OR
.@ 1) g;aer;de,nglne and run it for at least 35 seconds at idle
2) Select “MODE 3” with GST.
OR
/noy 1) Start engine and run it for at least 35 seconds in idle
condition.

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

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

422 EC-192



TROUBLE DIAGNOSIS FOR DTC 91

Front Heated Oxygen Sensor Heater (DTC:
P0135) (Cont’d)

EC-FROZH-01 =
IGNITION SWITCH o
ON or START il
—+ BLOCK
10A {HEC) Rafar to “EL-POWER". m ; Datactable line 'l'fll' DTC EBCT
— : Non-detectable line for DTC
i
16N ~
R 18
BR/Y ]
&
BR/Y
|| 3 ||
FRONT HEATED __
OXYGEN [EE
SENSCR
8L
e
L) 2]
OR w
o &)
fo |
Minded phatll
o
| i AT
| ]
i 1
.
1 i JOINT 25
I 1 CONNECTOR-2 (s
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CONNECTOR-1 BRE
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TROUBLE DIAGNOSIS FOR DTC 91

A

P~ N

DISCOMNECT Eﬁ DISCONNECT
HE A€

I__Ecm

[o[connECcTOR||

j———

SEFQ89P
DISGONNEGT
th
A €
GED
3
]
AECT43
B

115

1

J

(5

2

3

AEC744

Front Heated Oxygen Sensor Heater (DTC:

P0135) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY.

1. Disconnect front heated oxygen sen-
sor harness connector.

2. Turn ignition switch “ON”.

NG

"] » Harness connectors

Check the following.

» 10A fuse

3. Check voltage between terminal @ s Harness continuity
and ground. between front heated
Voitage: Battery voltage oxygen sensor and fuse

oK If NG, repair harness or
connectors.
B

CHECK GROUND CIRCUIT. NG | Repair hamess or con-

1. Turn ignition switch "OFF”, "1 nectors.

2. Disconnect ECM harness connector.

3. Check harness continuity between
terminal (¥ and ECM terminal (115).

Continuity should exist.

lox

CHECK COMPONENT

{Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION”
below.

NG

_ | Replace front heated oxy-

lOK

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

l Trouble is not fixed.

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

and retest.

INSPECTION END

L

DISCONNECT " ‘.‘
|
A& (T

AEC745

424

COMPONENT INSPECTION

"t gen sensor,

Front heated oxygen sensor heater

Check resistance between terminals (O and 3.
Resistance: 3.3 - 6.3() at 25°C (77°F)
If NG, replace front heated oxygen sensor.

EC-194



TROUBLE DIAGNOSIS FOR DTC 95

/ Coil
L pgrmanent magnet

SEFG5EN,

sensor (OBD)|
harness connector

@

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: P1336)

The crankshaft position sensor (OBD) is located on the trans-
mission housing facing the gear teeth (cogs) of the flywheel or
drive plate. it detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and coil.
Whaen the engine is running, the high and low paris 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 te control the engine system.
It is used only for the on-board diagnosis of misfire.

Radiator |
- { SEFUETN
Diagnostic )

Trouble Code Malfunction is detected when ... Chgck ltems

{Possible cause)
No.
. ) ® Harness or connectors
95 ® Ach f the flywheel or d lat tooth
P1336 chipping of 'ne ywhee’ or drive plate gearfoo ® Crankshaft position sensor (OBD)

(cog) is detected by the ECM.

® Flywheel (Drive plate}

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2) Start engine and run it for at least 4 minutes at idle
speed.
OR
Gagg 1) Start engine and run it for at least 4 minutes at idie
speed.
2) Select “MODE 3” with GST.
OR
¢hoy 1) Start engine and run it for at least 4 minutes at idie
speed.
2) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then “ON™.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

@

[A

EM

i
[z

=t
TR

EL

EC-195 425



TROUBLE DIAGNOSIS FOR DTC 95

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: P1336) (Cont’d)

EC-CKPS-01

m : Detaclable line for DTC

gggwfg:;‘ﬁ e : Non-detectable line for DTC

SENSOR (0BD)
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TROUBLE DIAGNOSIS FOR DTC 95

h

Crankshaft pa;ﬁion
sensor (QBD)|
arness connector

SEF957/N

& DISCORNECT ﬁ DISCONNECT
i)
A€ MEe

ECM o CONNECTOR

afo

53

|

AEC740

=

T.5.

€ ®

AEC747

Crankshaft Position Sensor (CKPS) (OBD

(DTC: P1336) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

[ AT v

CHECK INPUT SIGNAL.

1. Turn ignition switch “OFF”.

2. Disconnect crankshaft position sen-
sor (OBD) and ECM harness connec-
tors.

3. Check continuity between ECM termi-
nal 63 and terminal @

Continuity should exist.

NG

.| Repair harness or con-

nectors.

OK
53] v
CHECK GROUND CIRCUIT. NG‘ Check the foliowing.
1. Turn ignition switch “OFF". | @ Harness continuity
2. Check harness continuity between between ECM and
terminal (2) and engine ground. crankshaft position
Continuity should exist. sensor (OBD) harness
oK connecto'r
If NG, repair hamess or
connectors.
v
Loosen and retighten the fixing bolt of
the crankshaft position sensor (OBD).
Then retest.
l Trouble is not fixed.
CHECK COMPONENT NG | Replace crankshaft posi-
[Crankshaft position sensor (OBD})]. "1 tion sensor (OBD).
Refer o “COMPONENT INSPECTION”
on next page.
l OK
Disconnect and reconnect harness con-
nectors in the circuit. Then retest.
‘ Trouble is not fixed.
Cheack ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
hector and retest.
i Trouble is not fixed.
NG

Visually check for chipping flywheel or

drive plate gear tooth (cog).

.| Replace the flywheel or

drive plate.

lOK

INSPECTION END

EC-197
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TROUBLE DIAGNOSIS FOR DTC 95

SEFJ60N

SEF151P

428

Crankshaft Position Sensor (CKPS) (OBD)

~ (DTC: P1336) (Cont’d)

COMPONENT INSPECTION
Crankshaft position sensor (OBD)

1.

oM

Disconnect crankshaft position sensor (OBD) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 166 - 204()
[at 25°C (77°F)]

EC-198



TROUBLE DIAGNOSIS FOR DTC 98

Terrninal Engine Coolant Temperature (ECT) Sensor
Sensor (DTC: P0125)

The engine coolant temperature sensor is used to detect the @
engine coolant temperature. The sensor modifies a voltage sig-

hal from the ECM. The modified signal returns to the ECM as

the engine coolant temperature input. The sensor uses a ther- WA

Q ., mistor which is sensitive to the change in temperature. The
/ — electrical resistance of the thermistor decreases as termperature B
Gasket -increases,
SEF594K
LG
20f (Reference data}
9r .
g' . o E?e gr::r:?erca?t?:am Voltage Resistance n
[ cceptable
i K °C (F) v) (k)
208 10 (14) 44 9.2 5z
€ 04t 20 (68) 3.5 2.5
D 50 (122) 2.2 0.8 oL
{?40) (5'2) (Eg] (1%%)(13%}(1%%)&?3) 90 (194) 0.9 0.2
Tamperatura °C (°F)
SEF012P
MT
Diagnostic
Trouble Malfunction is detected when ... ChFCk ltem AT
{Possible Cause)
Code No.
o8 @ Voitage sent to ECM from the sensor-is not
; ) ® Harness or connectors B8
PQ125 practical, even when some time has passed after ) ) . o {3
- ; (High resistance in the circuit)
starting the engine. .
. o -~ ® Engine coolant temperature sensor
® Engine coolant temperature is insufficient for
® Thermostat 28
closed loop fuel control. X
8T
RS
BY
HA
EL

EC-199 429



TROUBLE DIAGNOSIS FOR DTC 98

Engine Coolant Temperature (ECT) Sensor
(DTC: P0125) (Cont’d)

% MONTOR % NO FAIL OVERALL FUNCTION CHECK
COOLAN TEMP/S 30°C ) _ ,
This procedure can be used for checking the overall function of
the engine coolant temperature sensor circuit. During this
check, a DTC might not be confirmed.
Note: If both DTC 13 (P0115) and 98 (P0125) are displayed,
first perform TROUBLE DIAGNOSIS FOR DTC 13.
Refer to EC-103.
| RECORD | @ 1) Tum ignition switch “ON”,
SEF00ZP 2) Select "COOLANT TEMP/S” in “DATA MONITOR”
mode with CONSULT.
FUEL SYS #1 OPEN 3) Start engine and run it at idle speed.
FUEL SYS #2 UNUSE? 4) Check that the engine coolant temperature rises to
COOLANTTEMP W 25°C (77°F) or more within 15 minutes. (Be careful
LONG FT #1 2% not to overheat engine.)
ENGINE SPD 1000RPM
IGNADVANCE o /=y 1) Turn ignition switch “ON”
%ﬁ;;f:ms 0-09"5%32 @ 2) Select “MODE 1” with GST.
028 LOCATION 3) Start engine and run it at idle speed.
Q28 Bl.SL 0.650% 4) Check that the engine coolant temperature rises to
02S Bi 82 0.080V 25°C (77°F) or more, within 15 minutes. (Be careful
SEFO03P not to overheat engine.)
¢ L)y » AN oy 1) Tumn ignition switch “ON”.

i % ® O

EGM__ [0 GONNEGTOR |
51

CONNECT

SEF004P

430

TOGLS

Probe voltage meter between ECM terminal &) and
ground. :

Start engine and run it at idle speed.

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

EC-200



TROUBLE DIAGNOSIS FOR DTC 98

Engine Coolant Temperature (ECT) Sensor
(DTC: P0125) (Cont’d)

(]
&
E]
s : Detectable line for DTC
—: Non-detectable line for DTC
A : AT models LG
ENGINE COOLANT
gy TEMPERATURE
NS SENSOR
L2 N 2
BRY B .
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== H®
BR/Y B
&
D@D | T
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4 O v— 7. — B — .
B -
r'—| nl
3
JOINT
CONNECTOR-4 o
€D [
¢B RA&
BR/Y B B
e Eal Ir3s]l EE
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MODULE) UNIT )
D) 5T
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Ef
Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC 98

Engine coolant
\temperature sensor

harness connector

SEF013P

& DISCONNECT
A €

oo |

AEC748
(E]
€
(
) AECT49

432

Engine Coolant Temperature (ECT) Sensor

(DTC: P0125) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK THERMOSTAT OPERATION.

y
[ CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. ® Harness continuity
2. Disconnect engine coclant tempera- between ECM and
ture sensor harness connector, engine coolant tem-
3. Tum ignition switch “ON". perature sensor
4, Check voltage between terminal @ ® Harness connectors
and ground with CONSULT or tester. .
Voltage: If NG, repair harness or
Approximately 5V connhectors.
OK
E L J
CHECK GROUND CIRCUIT, NG | check the following.
1. Turn ignition switch "OFF”. ® Harness continuity
2. Check harness continuity between between ECM and
terminal (@) and engine ground. engine cooclant tem-
Continuity should exist. perature sensor
#® Harness connectors
OK ,
® Hamess continuity
between A/T control
unit and engine coolant
temperature sensor
® Harness connectors
@45
If NG, repair harness or
connectors.
hd
CHECK COMPONENT NG} Replace engine coolant
(Engine coolant temperature sensor). temperature sensor.
Refer to “"COMPONENT INSPECTION”
on next page.
OK
h 4
NG

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

OK
v

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

Trouble is not fixed.

y

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

h J

INSPECTION END

EC-202

Y

CHECK COMPONENT,
{Thermostat)

Reter to LC section
(“Thermostai”, “ENGINE
COOLING SYSTEM™).

if NG, replace it.




TROUBLE DIAGNOSIS FOR DTC 98

Engine Coolant Temperature (ECT) Sensor

~— (DTC: P0125) (Cont'd)
COMPONENT INSPECTION

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

@

Temperature °C (°F} Resistance H
20 {68) 21-29k0 -
50 (122) 0.68 - 1.0 ke B

SEF152P 90 (194) 0.236 - 0.260 ki)

If NG, replace engine coolant temperature sensor.
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TROUBLE DIAGNOSIS FOR DTC 103

— Park/Neutral Position Switch (DTC: P0705)
_ri/r \\ When the gear position is “P” (A/T models only) or “N”, park/
L SR neutral position switch is “ON”.
/_//5 T } - ECM detects the park/neutral position when continuity with
i ’ ground exists.
N T
Neutral position switch
harness connecior
AEC807
Diagnostic .
Trouble Code Malfunction is detected when ... (PChefE:( fterns |
No. ossible cause
103 ® Hamness or connectors
PO705 ® The signal of the park/neutral position switch is not {The nedutral position switch or inhibitor switch cir-
changed in the process of engine starting and driv- cuit is open or shorted.)
ing. ® Neutral position switch (M/T models)
® [nhibitor switch (A/T models)
OVERALL FUNCTION CHECK
B PARKINEUT POSI SW CKT B This procedure can be used for checking the overall function of
SHIFT the park/neutral position switch circuit. During this check, a DTC
) might not be confirmed.
out oF N/P-mance 1) Turn ignition switch “ON”.
THEN 2) Perform “PARK/NEUT POSI SW CKT” in “FUNC-
TOUCH START TION TEST modeggh CONSULT.
2} Select “P/N POSI SW” in “DATA MONITOR” mode
[ nexr |[_START. ] &) with CONSULT.
SEF962M 3) Check the “P/N POSI SW” signal in the following
conditions.
¥ MONITOR % NO FalL [
P/N POSI SW ON Condition (Gear position) Signal
“P" (A/T only) and “N” position ON
Except the above position OFF
OR
1) Turn ignition switch “ON”.
2) Check voltage between ECM terminal @ and body
| RECORD | ground in the following conditions.
SEF963N
Condition (Gear position) Voltage (V)
lr on m % % “P” (A/T only) and “N” position Approx. 0
22 (;@) Except the above position Battery voltage
&
& O
T SEFSEdN

434
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TROUBLE DIAGNOSIS FOR DTC 103

Park/Neutral Position Switch (DTC: P0705)

(Cont’d)
&l
EC-PNP/SW-01
ECM (ECCS 2
CONTROL
MODULE)
(F25) .
NEUT & e
22
G/OR st : Detectable fine for DTC
(::) = : Non-detectable fine for DTC LE
@ M : MIT models
G/OR {A > - AT models
i
N S EED
O e A m————C/OR %_2_|® G/OR z
@ = 1
m INHIBITOR
G/OR -9 SWITCH
[ I N DTN Ky
POSITION ¢
SWITCH P 1
OTHERS ST

»
-

T
%
e

—— O
@
EiS
) B
. - =
£13 &2 ET
Reter 1o last page (Foldout page).
() (NN CEDED (GDYGT), HA,
7 111 W L GY 8 o GY
TMen = EL
: |7 -
W H.S.
[ —— ] T3
[BE]] 38/30] Mol41] |s3fs4i55] |s6]
2a[2s[o6]27128] [42]a3] [44]4s]es]s7]8T50]60] [67]
BaaEERmnREEEEEN G
34Jas]asfs7 [66]67feals9]

AECG24
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TROUBLE DIAGNOSIS FOR DTC 103
Park/Neutral Position Switch (DTC: P0705)
(Cont’d)

DIAGNOSTIC PROCEDURE

Neutral position switch (M/T mod-
els)
INSPECTION START
Neutral position switch T
harmess connector l
AECBO07
CHECK GROUND CIRCUIT. NG | Check the following.
, 1. Tum ignition switch “OFF". " | ® Harness connectors
DISCOMNECT AT
s> Eé} 2. Disconnect neutral position switch . ED
TS, ] hamess connector. ® Harness continuity
> 3. Check harness continuity between between neutral position
[)x terminal {2) and body ground. switch and body ground
Continuity should exist. If NG, repair harness or
OK connectors.
! B l
1 CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
- ' 1. Turn ignition switch “OFF”. | ® Harness connectors
aEc7s0| | 2. Disconnect ECM harness connector. E2D,
3. Check harness continuity between ® Harness connectors
. _— ECM terminal @3 and terminal (1). ED,
Eéj] Eé} Continuity should exist. ® Harness connectors
H.S. T.5. ,

OK .
® Harness continuit
[ EchzchONNEmTR'| an; between ECM anz neu-
tral position switch
If NG, repair harness or

— connectors.
lﬂa, CHECK COMPONENT NG | Replace neutral position
{Neutral position switch). "] switch.

AECT31 | Refer to MT section

lOK

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

l Trouble is not fixed.

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

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC 103

B NEUTRAL POSIi swCKT B

SHIFT

cuT oF N/P -ranGe
THEN

TOUCH START

I START

l

SEFBE2P

Park/Neutral Position Switch (DTC: P0705)
(Cont’d)

Inhibitor switch (A/T models)

INSPECTION START

l

% MONITOR % NO FAL ]

START SIGNAL OFF
CLSD TH/P SW ON
AlR COND SIG QFF
P/N POSI SW ON
| RECORD |

SEF111P

U e o QRI k DISCONNELT
ECM CONNECT l%
P €

e"got

<

@]

SEFB86P

CHECK OVERALL FUNCTION.

1.
2. Perform “NEUTRAL POSI SW

Turn ignition switch “ON”.

CKT” in “FUNCTION TEST”
mode with CONSULT,
OoR

OK

Y

1. Turn ignition switch “ON”,
2

. Check neutral position switch
signal in “DATA MONITOR”
mode with CONSULT.

“N'" or “P” position: ON
Except above: OFF
OR

. Make sure that inhibitor switch
circuit functions properly.
{Refer to AT section.}

2. Disconnect ECM hamess con-

nector.

3. Shift selector iever to "P” posi-

tion.

4, Turn ignition switch “ON".
5. Check harness continuity

between ECM terminal @) and
baody ground.
Continuity should exist.

. Shift selector lever to “N” posi-
tion.

. Check harness continuity
hetween ECM terminal @ and
body ground.

Continuity should exist.

lNG

®

EC-207

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC 103

A/T models

A/T control cable Sy ™
Inhibitor switch

harness connector

[B]
€
ol |

DISGOMMECT DISCOMNECT
AE A€

ECM

{o[CONNECTOR|

22

438

Park/Neutral Position Switch (DTC: P0705)

(Cont’d)
®

a l

CHECK GROUND CIiRCUIT.

1. Disconnect inhibitor switch harngss
connector.

2. Check harness continuity between
terminals @ and body ground.
Continuity should exist.

NG

| Check the following.

"| * Harness connectors

* Harness continuity
between inhibitor switch

and body ground

TOK | NG_, repair harmess or
connactors.
CHECK INPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Disconnect ECM harness connector, "| » Harness connectors
2. Check harness continuity between R
ECM terminal @ and terminal @ * Harness continuity
Continuity should exist. between ECM and
inhibitor switch
OK If NG, repair harness or
connectors.

CHECK COMPONENT
{Inhibitor switch).
Refer to AT section.

NG

h 4

LOK

nectors in the circuit. Then retest.

Disconnect and reconnect harness con-

l Trouble is not fixed.

and retest,

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

|

INSPECTION END

EC-208

Replace inhibitor switch.




TROUBLE DIAGNOSIS FOR DTC 105

To EGR valve EGR Valve and Canister Control Solenoid
To intake zz:istzaerrbon Valve (DTC: P1400)

air flow The EGR valve and canister control solencid valve responds to @l

signals from the ECM. When the ECM sends an ON (ground)
el signal, the coil in the solenoid valve is energized. A plunger will
vaouum then move to cut the vacuum signal from the throttle body to the &

signa! :

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

SEFPA0P valve and carbon canister.
LG
Diagnostic .
Trouble Code Malfunction is detected when ... Ch?Ck items
No {Possible cause)

® Harness or connectors
® The improper voitage signal is entered to ECM '

) The EGR valve & canist trol solenoid valve
105 through EGR valve & canister control solenoid {The EGR valve & canister control solenoid valv FE
P1400 valve circuit is apen or shorted.)
) ® EGR valve & canister control solenoid valve
GL
W

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
DOES THE SOLENGID the EGR valve and canister control solenoid valve circuit. Dur- T
ing this check, a DTC might not be confirmed.
1) Turn ignition switch “ON". )
2) Perform “EGRC SOL/V CIRCUIT” in “FUNCTION [&
TEST” mode with CONSULT.

BEGRC SOLY CIRCUITIE

VALVE MAKE
AN COPERATING SOUND

EVERY 3 SECONDS?

OR
/&y 1) Tum ignition switch “ON". HA
L vexT [ NO J{ YES | 2) Perform “EGRC SOLENOID VALVE” in “ACTIVE
MEF982D TEST” mode with CONSULT and check the operat- .
ing sound, according to ON/OFF switching. EE
OR

[]
B ACTIVE TEST B @&y 1) Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF” and wait for at least 3 =t
MONITOR seconds.
=== === 3) Start engine again.
CMPS-RPM (REF)  Orom 4) Check tlge vo!tgge between ECM terminal and
ground at idle speed.
Voltage: 0.06 - 0.11V BT
5) Check that the voltage changes to battery voltage

EFN and returns to 0.06 - 0.11V when the engine speed

EToseT increases to about 3,600 rpm. ug

Egrc soi,v ON

ity

ﬁ@ &,

[_ecm__[o[connecTor]|
103

AECE39

EC-209 439



TROUBLE DIAGNOSIS FOR DTC 105

NOTE

440
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TROUBLE DIAGNOSIS FOR DTC 105

EGR Valve and Canister Control Solenoid
Valve (DTC: P1400) (Cont’d)

'EC-EGRCNV-01

B
|

IGNITION SWITCH .
ON or START Ek|

IE (HEC) mmum : Detectable fine for DTC LQ
L @3 ;e : Non-detectable line for DTG -

EGR VALVE & AL
CANISTER CONTROL i
SOLENCID VALVE

BR E LT i:} P * E)

)
b

o
B0

ECM (ECCS .
EGR CONTROL A
MODULE)
R
8T
BT
Refer to last page (Foldout page).
a v
T @ @& CEEDH® Hé
W B GY
G=l”
W
= _ H.S. )
101{102]103] [104]105] 106 2f3] [4] Nfaifzafes]  [a8]ag] {aclar] [safseTss] [osed i
orfrofros] [rofmiliiz HOEOBI O 24]2s [2¢f27]28| [qz[a3] {aal4sl4cls7]salsale0] [&1]
IRHETND [eafzoatfeeas] [fza] Jerleslee]es]os]sst
13[114f11s| J116]117]148| BT TshvTie 34]ac]ae 37 sils2] |es]e7]eeled]

AECE2G
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TROUBLE DIAGNOSIS FOR DTC 105

control solenoid
valve harness

/connectorfj
€
2
4
<D O‘T
G ERI.
' AECT753
(E]

JIECONYECT %ﬁ DISCONMECT
A€ AE
CiD)

T Ecm Jo|conneEcToR]|

103

(%

AEC754

442

EGR Valve and Canister Control Solenoid

Valve (DTC: P1400) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START
i
CHECK POWER SUPPLY. NG‘_ Check the following.
1. Disconnect EGR valve & canister con- "] ® Harness connectors
trol solenoid valve harness connector. E2D. @3d
2. Turn ignition switch "ON”. ® Harness connectors
3. Check voltage between terminal (2) .
and ground with CONSLULT or tester. @ 10A fuse
Voltage: Battery voltage ® Harness confinuity
oK between EGR valve &
canister control solenoid
valve harness connector
and fuse
If NG, repair harness or
connectors.
B v
CHECK OUTPUT SIGNAL CIRCUIT. NGL Check the following.
1. Turn ignition switch “OFF”. | ® Harness conneciors
2. Disconnact ECM harness connector. \
3. Check harness continuity between ® Hamess continuity
ECM terminal and terminal (0. between EGR valve &
Continuity should exist. canister control solenoid
valve harness connector
OK and ECM
If NG, repair harness or
connectors.
NG

CHECK COMPONENT

¥

(EGR valve & canister control solenoid

valve).
Refer to “COMPONENT INSPECTION"

oh next page.
l OK

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

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-212

Replace EGR valve &
canister control solenoid
valve.




TROUBLE DIAGNOSIS FOR DTC 105

EGR Valve and Canister Control Solenoid

Valve (DTC: P1400) (Cont’d)
COMPONENT INSPECTION

EGR valve and canister control solenoid valve
Check air passage continuity.

Air passage Air passage
Condition continuity continuity

between (B) and between @& and © [E[H]

12V direct current sup-

AECO19 ply between terminals Yes No -
M and @ LG
No supply No Yes

If NG, replace solenoid valve.

AT

FA&

R

EL

i

EC-213 443



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
- EC-INJECT-01
BATTERY
|
% [3?—3[ s : Datectable line for OTC
. Non-detectable line for DTC
(.; Refer 10 “EL-POWER",
[ml
./‘ IGNITION
OFF ST |SWITCH
ACC\.—ﬁu
1L3]] -
B/R
I—LI
T
B/R
R
]
B/R
BIH
te
F51
w
|
o @ L ] l
w W w W
=] IC= =1 2]
INJECTOR INJECTOR INJECTOR INIECTOR
NO. 1 NO. 2 NO. 3 NO. 4
3 A o A R
w/B YiB GB LB =
F51
4 |lremmmcacaag] 2 [[nemmmcmeaa] G |frmmmmmmm
= ) 1S3
AB YB G/B LB
102 107 f104 ECM (ECCS
INJ#1 INJ#2 INJ#3 INJ#4 CONTROL
MODULE)
Retler to last page (Feldout page).
[ @:@ 113 E107 .
HHERET W
ki HD. @ @ @
7le/ ay 8 B B B
101102103 J104]105]108}
10711081098 J110d1119112
13[114}115] {1164117{118] [1s]

AECS627



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Cont’d)
Terminal COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid vaive. When the
ECM suppiies a ground to the injector circuit, the coil in the

@

Nozzl e . . . .
ozze injector is energized. The energized coil pulls the needle valve
back and alfows fuel to flow through the injector into the intake
L manifold. The amount of fuel injected depends upon the injec- {4
A tion pulse duration. Pulse duration is the length of time the
injector remains open. The ECM controls the injection pulse
Needie vatve duration based on engine fuel needs. El
Coil
SEF596K
e
A B DIAGNOSTIC PROCEDURE =
“s» BOWER BALANCE *** INSPECTION START
= ==MONITOR = = =
CMPS-RPM(REF) 737rpm
MAS AIR/FL SEN  0.98V OK EE
IACV-AAC/V 4% CHECK OVERALL FUNCTION. . INSPECTION END
1. Start engine. v
2. Perform “POWER BALANCE”
| EnEn RESET in “ACTIVE TEST" made with el
I ” “ ” I CONSULT. o
TAEF354F 3. Make sure that each cwcuﬂ.
produces a momentary engine BT
speed drop. i

@im ( //j@ @ ; Start enggz AT

= . Listen to each injector operat-
Click ing sound.

€, Clicking noise should be
& heard. =
NG
- Suitable tool B
’/ ik 2
e CHECK POWER SUPPLY. NG ["Check the following. RA
Yien 1. Stop engine. "| ® Harness connectors
SEF730L| | 2. Disconnect injector harness connec- :
tor. ® Harness connactors BR
Injector 3. Turn ignition switch “ON". ;
harness 4. Check voltage between terminal (2) ® Harness connectors
connector and ground with CONSULT or tester. ) ST
Voltage: Battery voltage ® Harness continuity =
between injector and
OK ignition switch
If NG, repair harness or B
connectors.
® BT
MEF441F
DISCONNECT e 'b
1 W
A€ (@) "
@)
t [0y

@ O l

AEC755

EC-215 445



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

. DIECONMELT . DISCORNEGT

ECM IOJGONNECTOH ]

102+ 104 « 107 = 109
_—

(&

AECY56

Injector (Cont’d)
R

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between
injector harness connector terminal

(1) and ECM terminals (102, (109,
Q.

Continuity should exist.

NG

.| Check the following.

AECH58

446

LOK

"| ® Harness continuity

between ECM and
injector
If NG, repair harness or
connectors.

CHECK COMPONENT
{Injector).
Refaer to “COMPONENT INSPECTION"

NG

Replace injector.

below.
'L 0K

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

l Trouble is not fixed.

Check ECM pin termirals for darnage or
the connection of ECM harness connec-
tor. Reconnect ECM harhess connector

and retest.

INSPECTION END

COMPONENT INSPECTION
Injector

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14{) [at 25° (77°F)]

If NG, replace injector.

EC-216



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal

Gl
[l
s : Detactable §ine for DTC
e : Nom-delectable lina for DTC o
EM
LG
IGNITION SWITCH
START
FUSE Reler lo “EL-POWER". BE
g HEC)
1 0,
(LM - oL
BY
AT
BIY AT
CJ
BfY ?;@3
)
ity
BIY BR
{zo]l
ECM (ECCS
STsSwW CONTROCL 5T
MODULE)
BT
Refer to last page (Foldout page). .
KA,
0] 3
8 1 11 ™ a
)
101]102]103] |104]105]106
107]108]108| [110[111{112
113[114]115] {118]117]118,

AECE28
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B START sIGNAL KT I
I CLOSE THROTTLE. SHIET
TO P OR N RANGE.
2. TOUCH START AND
START ENGINE
IMMEDIATELY
! MEXT ” START l
SEF191L
¥ MONITOR % No FaiL []
START SIGNAL OFF
CLSD THIP SW ON
AIR COND SIG OFF
P/N POS! SW ON
[ RECORD ]
SEF111P

— CONNECT®
[C_Ecn I connecToR)| E E
29

‘
@ O

iy l
@@3 :
SEF109P
E & DISGONNECT
@ €
[TTT & 111/
el TT T T 1T 1]
[
D
&) & l

AEC757

448

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION.
E . 1. Tumn ignition switch “ON".
=/ 2. Perform "START SIGNAL
CKT" in “FUNCTICN TEST”
mode with CONSULT.

OR

OK

1. Turn ignition switch “ON”.
2. Check “START SIGNAL” in
“DATA MONITOR” mede with

CONSULT.
IGN “ON” OFF
IGN “START" ON
OR
@ 1. Turn ignition switch to
“START".

2. Check voltage between ECM
terminal and ground.
Voltage:

Ignition switch “START”
Battery voltage

Except above
Approximately OV

@ Ve

INSPECTION END

CHECK POWER SUPPLY.
1. Turn ignition switch “OFF”.
2. Disconnect harness connectors @33,

3. Turn igrition switch to "START".

4. Check voltage between harness con-
nector terminal and ground.
Voltage:

Ignition switch “START”
Battery voltage

Except above
Approximately 0V

NG

.| Check the following.

lOK

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

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-218

| ® Harness connector

® 7.5A fuse

® Hamess continuity
between and igni-
tion switch

" NG, repair harness or
connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump
SYSTEM DESCRIPTION

8l

Engine speed
Camshatft position sensar ™ Ecm
(ECCS Fuel MA
» pump
Start signal CO:;?L) relay
Ignition switch » modu
g EM
) LG
The ECM activates the fuel pump for several sec- Condition Fuel bumb operation
onds after the ignition switch is turned on to ue’ pump op
improve engine startability. If the ECM receives a Ignition switch is tuned to ON. Operates for
180° signal from the camshaft position sensor, it 5 seconds
knows that the engine is rotat?ng, a'nd causes the Engine running and cranking Operates
pump to perform. If the 180° signal is not received Wh o is stoooad Stops in 1 q FE
when the ignition switch is on, the engine stalls. en engine s stappe ops i T secon
The ECM stops pump operation and prevents Except as shown above Stops
battery discharging, thereby improving safety. - GL

The ECM does not directly drive the fuel pump. It
controls the ON/OFF fuel pump relay, which in
turn controls the fuel pump. MT

COMPONENT DESCRIPTION

The fuel pump with a fuel damper is an in-tank type (the pump &7
and damper are located in the fuel tank).

[l

AECEN @R

jls)
(/5]

(rl &

EL

EC-219 449



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump (Cont’d)

EC-F/PUMP-01

IGNITION SWITCH
ON or START mmmmt : Detectable line for DTC
—1 FUSE ~ [Referto "EL-POWER". —— : Non-detectable fna for DTC
isA [BLOCK
(HEC)

+E

2{ofo_ofof2—2fF

=
-

G
PUMP -
RELAY
B/P B/Y
KRl
[1] FUEL
PUMP
BP  BIY }
rD:;aj
AT
BP B
B
B/P |
[l *—
[] I I
FPR ECM
(ECCS CONTROL B B
MODULE) s i
Refer to last page (Foldowt page).
3]
XTI 7D
0w Bl T
DHE®
W @ 4
W H.S
] 1
101]102[103 J104]405]108 112]3] (4] an]z1]22]23 asfae] lacla1] Js3ls4]ss] |ss)
o7ioaliosl Froliaairee| Lole17dele] o] o [24]2s[2e]27]28] [4p[as| [44l4sle6]57158150060] |61]
[79] 2afaefs1fa2]3s] [ygfsol I47l4sls2leslolest [7g)
1131114115 [116{117|118 hs|  li6i17]18 24[35]36 137 E Eam@

AEC629
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

\ ¢ pane)

—-Fuel pump relay
{behind instrument

AEC803

CHECK OVERALL FUNCTION.

1. Turn ignition switch “ON™.

2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be
felt on the fuel feed hose for 5 sec-
onds after ignition switch is turned
“ON".

OK INSPECTION END

. T

CHECK POWER SUPPLY.

1. Turn ignition switch “"OFF".

2. Disconnect fuel pump relay.

3. Tum ignition switch "ON".

4. Check voltage between terminals (1),
(3 and ground with CONSULT or
tester.

Voltage: Baitery voltage

NG [Gheck the following.

W

EDSEY

[

- OISCONNECT
Qag}
4¢€

oK

"] ® 15A fuse

® Harness continuity
between fuse and fuel
pump relay

If NG, repair harness or

connectors.

CHECK POWER AND GROUND CIR-

CUIT.

1. Turn ignition switch “OFF”,

2. Disconnect fuel pump harness con-
nector.

NG [ check the following.

h 4

® Harness connectors

® Harness continuity
between fuel pump and

~,

AEC921

E 3. Check harness continuity between body ground

D O terminal and body ground, termi- ® Harness continuity _
nal @ and fuel pump relay connector between fuel pump and
terminal (5). fuel pump relay

@ Continuity should exist. If NG, repair harness or
4 connectors.
SEFT479P l oK
D]
Roar seat Fuel pump CHECK OUTPUT SIGNAL CIRCUIT. | NG [ Check the following.
access harness connector | 1, Disconnect ECM harness connector. " | ® Harness connectors

2. Check harness continuity between
ECM terminal and fuel pump relay
connector terminal .

Continuity should exist.

lox

®

EC-221

@49).

® Harness continuity
between ECM and fuel
pump relay

If NG, repair harness or

connectors.

451




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Eﬁ DISGONNCET
A €

(Cont’d)
®

i

Fuel Pump

=P

BISCOMNECT DISCONNECT

th
1.

th
1.8,

CHECK COMPONENT

NG

(Fuel pump relay).

1. Reconnect fuel pump relay,
fuel pump harness connector
and ECM harness connector.

. Turn ignition switch “ON".

. Turn fuel pump relay “ON” and
“OFF” in "ACTIVE TEST"
mode with CONSULT and
check operating sound.

OR

Refer to “"COMPONENT
INSPECTION” on next page.

B

lOK

.| Replace fuel pumnp relay.

CHECK COMPONENT

NG

(Fuel pump).
Refer to "COMPONENT INSPECTION”

on next page.

AECT58

lOK

T DISCONNECT
DISCONNECT (i

T8

I

ECH o] CONNEGTOR)|

8

<

(2

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

l Trouble is not fixed.

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

and retest.

INSPECTION END

SEFag2p

MACTVETESTE [
ON

MONITOR = = =
CMPS-RPM{REF) Orpm

FUEL PUMP RELAY

MEF309F

452

EC-222

Replace fuel pump.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump {(Cont’d)

COMPONENT INSPECTION

=23 Fuel pump relay
Check continuity between terminals @) and ®.

Conditions Continuity

[2 <] 1] 12V direct current supply A
. Yes
between terminals (1) and (2)

No current supply No Ei

SEF511P if NG, replace relay.

Fuel pump
1. Disconnect fuel pump hamess connector.
2. Check resistance between terminals (1 and (@.
Resistance: 0.2 - 5.0(} [at 25°C (77°F)]
If NG, replace fuel pump.

SEF2030Q)

T

ST
RS

BT

EC-223 453



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-01

ECM (ECCS
CONTROL
MODULE)
PWST
23] mammm : Detectable line for DTC
sB — ; Non-detectable line for DTC
| : Models with ABS brake system
s8
D)
LD
sB
[
-
O e P e sesa
I : I
SB : sB
3
I 1 i “ 1 ll
&1 POWER STEERING ! L, | POWER STEERING
OIL PRESSURE : OIL PRESSURE
SWITCH ‘ SWITCH
o ' o
2] i 2]
B , B
N G T —d
O @— s {i}e
1
B
r"]
D
(E13)
B
.ﬁ
B B
-4 L
E2
< 4 - {11
Wt T @D 17 (D@ €D [T 11 ful w1 &P
GY GY w
[l —
101[102{103] |104]105/108 11213] 4] 20121122123 38ae| [aoj#] [53]54]55 )
[s[e]7]8]s] [io] 24125 [o6f27]26] aalaa} [44les]se]57158{52]60] (51
107{108|108} J110}114)112 £25
| O olsofsifeafsa] fagleg) l4zlecleisalsages) H.S.
113f114f115] [116f117418 i17]16] 3435 [as]a7 51]s2] [ss]e7]ssles]

AECE31



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power steering

==

AECTY59

B PwW/ST SIGNAL CIRCUIT Il
HOLD STEERING WHEEL
N A FULL

LOCKED posiTicn

THEN
TOUCH START

[ NEXT

I _START

MEFO23E|

Power Steering Qil 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

|

CHECK

® 3

OVERALL FUNCTION.
Turn ignition switch "ON".

CUIT" in “FUNCTION TEST”
mode with CONSULT.
OR

OK

Perform “"PW/ST SIGNAL CIR-

#MONITOR & NO FAIL

PW/ST SIGNAL OFF

L]

I RECORD

SEFGR11

| @

D On

[__een E‘?DNNECT%J E &

CONNECT

&

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

-

. Start engine.

2. Check voltage between ECM

terminal @ and ground.
Voltage:
When steering wheel is
turned quickly.
Approximately 0V
Except above
Approximately 5V

SEF126P

NG

®

EC-225

INSPECTION END

455

7

foke)
a0

)
“

nls)
@

120
—0



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

8]

@ €&

—. .—j
AEC7€0

DISGONMECT & DISCONNECT
A€ A€
GID

{L__EcM___[o|conNECTOR]|
25

Power Steering Oil Pressure Switch (Cont’d)

@

@ l

AECTS1
B DISTONHECT o [
A€
€N
= L
AECTS2

CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". "| ® Harness connectors
2. Disconnect power steering oil pres- @48, 13D (and
sure switch hamess connector. Ws9, for ABS
3. Check harness continuity between models)
terminal (2) and engine ground, ® Harness continuity
Continuity should exist. between power steering
OK oil pressure switch and
engine ground
If NG, repair harness or
connectors.
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. ”| ® Harness connectors
2. Check harness continuity between F2D. @13d (and
ECM terminal 29 and terminal (1). W59, for ABS
Continuity should exist. models)

OK ® Harness continuity
between ECM and
power steering oil pres-
sure switch

If NG, repair harness or
connectors,
L
CHECK COMPCONENT NG | Replace power steering

(Power steering oil pressure switch).
Refer to “COMPONENT INSPECTION”

below.
J, OK

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

l Trouble is not fixed.

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

and retest.

INSPECTICN END

456

COMPONENT INSPECTION

"] 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 (1) and @.

Conditions Continuity
Steering wheel is being turned Yes
Steering wheel is not being turmed No

i NG, replace power steering oil pressure swiich.

EC-226



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-Air Regulator

@l
A
=T
IGNITION SWITCH N
ON or fTAHT e : Detoctable line for DTC LG

1 . EES(E)K Refer {0 *EL-POWER". s : Non-detectable line for DTC

15A
g (HEC)

B lie
S g
BA B/wW
I | Gl
BL  BW
[1] rg-l FUEL T
” PUMP -
RELAY
ol|#22 .
L2l s BIY -
BP B/ BrY
Lr‘l- =ml A
By {? IAGV- FA
= |AR
B/P T ULATOR
@ F L2 k22 i
7 i
b :
B/P
BIP
s o ST
FPR |ECM
(ECCS CONTROL B B
MODULE) e A RS
= :
BT
Refer to last page (Foldout page). X
A
8l w
2L
iFh @
Gy
([
101 }102}108] f104]105]106
1a7}i08} 10| [110s11fr12
113} 114]115] [116f117]110

AECE32
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

\

~ Terminal

Heater
Bimetal

IACV-Air Regulator (Cont’d)
DESCRIPTION

The idle air control valve (IACV)-air regulator provides an air
bypass when the engine is cold for a fast idle during warm-up.
A bimetal, heater and rotary shutter are built into the IACV-air
regulator. When the bimetal temperature is low, the air bypass
port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close
the bypass port. The air passage remains closed until the
engine stops and the bimetal temperature drops.

NG

MEF308F

IACV-air regulator

a- ! '»;‘\"', oy ‘
.
&~ Front ;>.
harness connector ﬂ(

AEC786

458

@2.

SEF095K
m FUEL PUMP CIRCUIT = INSPECTION START
PINCH FUEL FEED HOSE
WITH FINGERS 1S THERE
ANY PRESSURE PULSATION
ON THE FUEL FEED HOSE?
OR
DOES THE FUEL PUMP CHECK CONTROL FUNCTION.
RELAY MAKE AN - o A
OPERATING SOUND EVERY 3 1. Turn ignition SW"‘tCh on'™
SECONDS? 2. Perform “FUEL PUMP CIR-
CUIT” in “FUNCTION TEST”
NEXT NO YES
L———” “— I mode with CONSULT.
MEF591B OR
A O 2. Turn fuel pump relay "ON"
& WACTVETESTR [ ] ] and “OFF” in “ACTIVE TEST”
FUEL PUMP RELaY  ON mode with CQNSULT and
check operating sound.
= = = MONITOR m = = OR
CMPS-RPM(REF) Orpm Pinch fuel feed hose with fin-

gers.
Fuel pressure puisation
should be felt on the fuel
feed hose for 5 seconds
after ignition switch is
turned “ON"".

lOK
®

EC-228

7] gircuit.

Check fuel pump control

Refer to EC-219,
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A

|

& DISCONNEGT
A€

Ko -

@ O

L

!

IACV-Air Regulator (Cont’d)
®

|

AECTE3
DISCOUMECT Ny
€
{
- AECT64

DISCONNECT -
VL)

!
IACV-FICD
solenoid valve

IACV-air regulator
T i
j\\ )ﬂ
SEF584N

({1ACV-air regulator).
Refer to “COMPONENT INSPECTION”
shown below,

lOK

INSPECTION END

COMPONENT INSPECTION
IACV-air regulator

4

CHECK POWER SUPPLY. NG | Check the following.

1. Turn ignition switch “OFF”. "| » Hamess connectors

2. Disconnect IACV-air regulator hamess 20,
connector. s Harness continuity

3. Tum ignition switch “ON", between IACV-air regu-

4, Check voltage between terminal @ lator and fuel pump
and ground with CONSULT or tester. relay
Battery voltage should exist for 5 It NG, repair hamess or
seconds after ignition switch is connectors.
turned “ON”,

OK

CHECK GROUND CIRCUIT. NGL Check the following.

1. Turn ignition switch "OFF". s Harness continuity

2. Check harness continuity between between |ACV-air regu-
terminai (2} and body ground. lator and body ground
Continuity should exist. If NG, repair harness or

l OK connactors.
CHECK COMPONENT NG | Replace IACV-air regula-

tor.

Disconnect IACV-air regulator harness connector.
» Check IACV-air regulator resistance.

Resistance:

Approximately 70 - 80Q) [at 25°C (77°F)]
o Check IACV-air regulator for clogging.

EC-229

459

T

,.
X
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IDX



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

EC-FICD-01

IGNITION SWITCH
ON

mmmmw : Detectable line for DTC

FUSE

(HEC)

g 75A  |Referto “EL-POWER". s : Non-datectable fine for DTC

1
B
[l
AC
+ COMPHESSOR
el
<

460

| GoNpiTioNER
% ﬂ RELAY @ED
LA
2] |L THERMAL -Ezj-un
Lr—! l—.—-l PROTECTOR
GY LR (ae)-1 " LR
1 1
B [l IACV-FICD
SOLENOID
e o 3 gt
I—|—‘ (D) A
L/R L,—] LI.—I—,
IJ—| LR B
El&D
/A
= ¢
Gy
th
GIY
I-J—I-
¢
G
[re] ECM (ECCS
—|EC
oM i 4
GP,
E Refer to las! page (Foldout page).
4] @ e [& (o] @9 |, @
1s] [ | fe] w C%) 8 5| L | W
E% 2? Aoy %
=l w
101 f102]1 03] {104]105]10 1127a] [4] a0[21[22]73 35[ag) Jacl41] [53[c4lss] [ss]
rorfroa]ros| [rofiifive] et rliled fol || () | ladlzslaslariee] faofao) alelslalslosicol o)
[jtz[13Te]_ 7] T|s0] 147]4el62]65]e4 6]
113[114]115] |116[117]118 m m A4[35136 37 E mmm
AECE33
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

ldle adjusting
screw

[ACV-AAC,
valve

IACV-FICD
solengid valve

MEF023D

R P )
\\\\\\\ 4 5’ //.///
.§\ 3
3
o & Cf
= =
sa==O®
Zo oJ | =->
Z
Ed x1000 rimin

MEFB34E

intake
manifold

valve harness connector>.

AECT787

8]

A€ @& 8D
i

‘
® of

=)

AECT765

IACV-FICD Solenoid Valve (Cont’d)

COMPONENT DESCRIPTION

When the air conditioner is on, the IAC valve-FICD solenoid
valve supplies additional air to adjust to the increased load.

DIAGNOSTIC PROCEDURE

INSPECTION START

Gl

! FE
CHECK OVERALL FUNCTION. OK | INSPECTION END
1. Start engine and warm it up suffi- "
ciently. GL
2. Check idle speed.
M/T: 800+50 rpm MT
A/T: 800+50 rpm (in “N’' position)
If NG, adjust idle speed.
3. Turn air conditioner switch and AT
blower fan switch "ON".
4. Recheck idle speed.
M/T: 850 rpm or more EA
A/T: 850 rpm ar more (in “N”’ posi-
tion)
NG RA
¥
Check if air conditioner compressor NG | Refer to “TROUBLE R
functions normally. "1 DIAGNOSES" in HA sec- =
oK tion. o
g
B h
r
CHECK POWER SUPPLY. NG | Check the following. BS
1. Stop engine. "] ® Harness connectors -
2. Disconnect IACV-FICD solenoid valve @9,
harness connector. ® Harness connectors BT
3. Start engine, then turn air conditioner @49, 13
switch and blower fan “ON". ® Hamess continuity
4. Check voltage between terminal (1) between IACV-FICD HE
and ground with CONSULT or tester. solenoid valve hamess
Voltage: Battery voltage connector and air con-
OK ditioner relay EL
It NG, repair harness or
connectors.
[2)
®
EC-231 461



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

o]

1

IACV-FICD Solenoid Valve_ (Cont’d)

®

CHECK GROUND CIRCUIT.

NG

1. Turn ignition switch “QFF”.

2. Check harness continuity between
terminal (2) and body ground.
Continuity should exist.

AECTE6

oK

¥

| nectors.

Repair harness or con-

CHECK COMFPONENT

NG

| Replace IACV-FICD sole-

{IACV-FICD solenoid valve).
Refer to “COMPONENT INSPECTION”
below.

oK

r

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

Trouble is not fixed.

¥

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

4

INSPECTION END

AEC788

Z Plunger

SEF097K

462

COMPONENT INSPECTION
IACV-FICD solenoid valve

noid valve.

Disconnect IACV-FICD solenoid valve harness connector.
& Check for clicking sound when applying 12V direct current

to terminals.

¢ Check plunger for sefzing or sticking.

e Check for broken spring.

EC-232
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MIL & Data Link Connectors

108
112
18

fra)
&l
IGNITION SWITCH . EC-MIL-01
ON or START BATTERY ' o
T il
@
! FUSE —on |BLOGK | Referto “EL-POWER”
10A 7.5A (BLOCK g (HEC) EH
ey &
-3 1
o ; . B .
L'_J L'_J P LG
Y G s : Detectabls line for DTC
I — 1 Non-detactable line for DTC ﬂ
Y
(] EE
COMBINATION FE
METER
BTN
i
7 . &
DATA LINK
CONNECTOR
T34] FOR CONSULT
'—r—'m : T
2] 11
L‘_| I—l—I LI’J DATA LINK
G/  GYL Gw CONNECTOR AT
FOR GST £
29
L8] |14} (0] {12] 13} =y
OAB LW /B B B
ORA GB GYL GW l | I I I
@ 21,
@@ L= {Gel-Is7- {0l oy B
ORL GB GYL GW
G- -G _
OREB LW B B BE
| on
ORL GB GYL GW ORB LW T
IE‘E]I i [64] | | [65] | | [€8] | | | [I_—|| I[—'ll oM ® ?
LED-R SCIRX SCITX SCiCL KLINE s I -—l I_._I as
CGNTROL
MODULE) B B B 8
=+ += X
GDHIGD) -
. Refer to last page (Foldout page). .
3 E] ! 1 61 1 M25 (o] ﬁﬂi\
7 7 1° HRBEDR ARED 15
N BL
M e

o
%4

AECE34
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EGR temperature sensor

Powaer steering oil pressure switch Throttle position sensor

IACV-AAC valve and

VTC solenoid vaive
Engine coolant temperature sensor IACY-FICD valve
EGR valve & canister
Injectors ]\ control solenoid valve
\ —=—A EGRG-BPT val
N ;i J/ — valve
TN yd
(_'_-..‘ _/ 5
[7
St 1
ER 7

/

iy
EGR valve y
Fusl fitter

/
a— N ] ,( i 7
_/ — Intake air

Knock senscr
temperature

Sensor

Front heated oxygen sensor —
{M/T models for California

and A/T modeis)

Front oxygen sensor L
{M/T models except Ignition coil, power transistor,
California) camshatt position sensor
built into distributor

- Torque converter cluich solenoid valve

— Mass air fiow sensor

— Crankshaft position sensor {QBD)

AECT91

466 EC-236



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Wy \— Intake manifold
",. collector
e

i

X I
X A
IACV-AAC valve &
IACY-FICD valve

e

T

Intake air temperature

L IR

)

A\

et

EC-237

Engine coolant temperature
sensor

A
Valve timing control
solenoid valve

‘Front left wheel opening

Torgue converter
clutch solenoid valve

AEC205

467



ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont’d)

Except for California models _Models for Calitornla

Rear heated
oXygen sensor

Front drive shaft
{Right side)

Rear heated oxygen sensor -

AEC910
il

Left side view

Fuel pump
harness connectar
W,

View A Roar seat
access

N \ B
\\\\\\\\\\\\\\\\\\\\\\\\\‘ >

ECM harness

connector

e
A ol =
View A \

Diagnostic test
r mode selector ECM

R
Fuel pump
AECB03

468 EC-238



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

EGR temperature senpsor harness

Fuel pressure
regulator

1
\
- AT
EGR valve J"‘_T
. =
EGR valve & canister i
control solenoid valve
FUE\,
iNaY]
s
.?/. ¢ EGRG-BPT EGR vaive &
) u valve 7 canister control EE
= solenaid valve -
v/ EGRC-BPT valve
Fuel pressure.—/ Air duct
regulator M
g5 H .
Throttle EsS
chamber
EGR valve —
BT
Canister Canister
AECT98 |

EC-239 469



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor

Mass air flow sensor

hd

h 4

Engine coolant temperature sen-
sor

¥

*1

Front heated oxygen sensor

A4

Ignition switch

b4

Throttle position sensor

Neutral position/Inhibitor switch

Y

Air conditioner switch

Knock sensor

¥

2

EGR temperature sensor

¥

Battery voltage

Power steering oil pressure
switch

A4

Vehicle speed sensor

2

Crankshaft position sensor (OBD)

Y

¥

4

Rear heated oxygen sensor

2

Intake air temperature sensor

Y

ECM
(ECCS
control
module)

Fuel injection & mixture ratio
control

Distributor ignition system

hJ

Injectors

Power transistor

Idle air control system

IACV-AAC valve and

Valve timing control

h 4

IACGV-FIGD solenoid valve

Valve timing control solenoid

Y

Fual pump control

valve

Fuel pump relay

¥

"1

Front heated oxygen sensor
monitor & on-board diagnostic
system

4

EGR valve & canister control

Malfunction indicator lamp
(On the instrument panel)

»| EGR valve & canister control

3

Front heated oxygen sensor
heatsr control

solenoid valve

*3

Cooling fan control

Y

Heated oxygen sensor heater

Y

Air conditioning cut control

Cooling fan relay

Air conditioner relay

*1: Oxygen sensor (M/T models except for California)

Heated oxygen sensor (M/T models for California and A/T models)
*2: These sensors are not directly used to control the engine system. They are used only for the on-board diagnosis.
*3: For A/T models and California M/T models.
*4; Under normal conditions, this sensor is not for engine control operation.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[GA ]

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

Camshaft position sensor

@‘

Engine speed and piston position

Yy

(&

Mass air flow sensor Amount of intake air

\ 4

i

Engine coolant temperature sensor Engine coolant temperature

"1

Front oxygen sensor Density of oxygen in exhaust gas

hd

Throttle position sensor Throttle position

¥

Throtlle valve idle position FE

Neutral position/Inhibitor switch Gear position

Y

‘ . ECM
Vehicle speed sensor Vehicle speed . (ECCS » Injector
control MT
Ignition switch Start signal - module)
&
Air conditioner switch Air conditioner operation
Knock sensor Engine knocking conditions
Ré&,
Battery Battery voltage
Bl
2
Density of axygen in exhaust gas e
Rear heated oxygen sensor Y Y9 9 > ar
*1: Oxygen sensor (M/T models except for California)
Heated oxygen sensor (M/T models for California and A/T models} &
*2: Under normal conditions, this sensor is not for engine control operation. o
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION 57
SYSTEM INCREASE/DECREASE COMPENSATION
The amount of fuel injected from the fuel injector In addition, the amount of fuel injected is compen-
is determined by the ECM. The ECM controls the sated to improve engine performance under vari- A&
length of time the vaive remains open (injection ous operating conditions as listed below.
pulse duration). The amount of fuel injected is a (Fuel increase) _
program value in the ECM memary. The program ¢ During warm-up EL

When starting the engine
During acceleration

value is preset by engine operating conditions.
These conditions are determined by input signals ‘
(for engine speed and intake air) from both the Hot-engine operation X
camshaft position sensor and the mass air flow When selector lever is changed from “N” to
sensor. “D” (A/T models only}

¢ High-load, high-speed operation

(Fuel decrease)

¢ During deceleration
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[GA |

CLOSED LCOP
CONTROL ECM
(ECCS
control’ Injection pulse

Feedback signal madule)

Front
oxygen
Sensar,

. Fuel injection
Combustlo inj

MEF0250B

472

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

MIXTURE RATIO FEEDBACK CONTROL (CLOSED
LOOP CONTROL)

The mixture ratio feedback system provides the best air-fuel
mixture ratio for driveability and emission control. The three way
catalyst can then better reduce CO, HC and NOx emissions.
This system uses a front oxygen sensor* in the exhaust mani-
fold to monitor if the engine operation is rich or lean. The ECM
adjusts the injection pulse width according to the sensor voltage
signal. For more information about the front oxygen sensor®,
refer to EC-364. This maintains the mixture ratio within the
range of stoichiometric (ideal air-fuel mixture).

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

OPEN LOOP CONTROL

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

e Deceleration and acceleration

High-load, high-speed operation

Engine idling

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

High-engine coolant temperature

After shifting from “N” to “D”

During warm-up

When starting the engine

MIXTURE RATIO SELF-LLEARNING CONTROL

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

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

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

“Long-term fuel trim” is overall fuel compensation carried out
long-term to compensate for continual deviation of the short-
term fuel trim from the central value. Such deviation will occur
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[GA ]

Injection pulse
. | 1
No. 1 cylinder

No. 2 cylinder ’—l—
M

[1
Ia——-« 1 engine cycle |
-

Sequential multiport fuel injection system

No. 3 cylinder

No. 4 cylinder

MEF522D
No. 1 eylinder n n_ i | E—
No. 2 cylinder n M I
No. 3 cylinder n n n
Na. 4 cylinder I n .
}— 1 engine cycle —=

Simultaneous multiport fuel injection system

MEF523D

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

due to individual engine differences, wear over time and

changes in the usage environment.
*: Oxygen sensor {M/T models except for California}

Heated oxygen sensor (M/T models for California and A/T

models)

FUEL INJECTION TIMING
Two types of systems are used.

Sequential multiport fuel injection system

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

engine is running.

Simultaneous multiport fuel injection system

Fuel is injected simultaneously into al! four cylinders twice each
engine cycle. In other words, pulse signals of the same width

are simultaneously transmitted from the ECM.

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

engine cycle.

This system is used when the engine is being started and/or if

the fail-safe system (CPU) is operating.

FUEL SHUT-OFF

Fuel to each cylinder is cut off during deceleration or operation

of the engine at excessively high speeds.

EC-243
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTIONLGA]

Distributor Ignition (DI) System
INPUT/OUTPUT SIGNAL LINE

Engine speed and piston position

Camshaft position sensor

Y

) Amount of intake air
Mass air flow sensor >

- Engine coolant temperature
Engine coolant temperature sensor

Y

" Throttle position
Throttle position sensor

¥

Throttle valve idle position ECM
Vehicl 4 ] Vehicle speed (ECCS Power
'ehicle speed sensol » control transistor
module)
Start signal

Ignition switch

Y

Engine knockin
Knock sensor 9 9

Y

. - ! Gear position
Neutral position/Inhibitor switch P

Y

Battery voliage

Battery >
T ok SYSTEM DESCRIPTION
(msf.;s The ignition timing is controlled by the ECM to maintain the best
£ 150 A air-fuel ratio for every running condition of the engine.
2 The ignition timing data is stored in the ECM. This data forms
3 125 the map shown.
2 The ECM receives information such as the injection pulse width
g 100 and camshaft position sensor signal. Computing this informa-
go75 tion, ignition signals are transmitied to the power transistor.
= - e.g., N: 1,800 rpm, Tp: 1.50 msec

600 1,000 1,400 1,800 2,200 A °BTDC

Engine speed (rom)  sEF742M]  During the following conditions, the ignition timing is revised by

the ECM according to the other data stored in the ECM.

e At starting

e During warm-up

e Atidle

e Hot engine operation
e During acceleration

e During high-load operation (VTC on)

The knock sensor retard system is designed only for emergen-

cies. The basic ignition timing is programmed within the anti-

knocking zone, if recommended fuel is used under dry condi-
- tions. The retard system does not operate under normal driving

conditions.

If engine knocking occurs, the knock sensor monitors the con-

dition. The signal is transmitted to the ECM (ECCS control mod-

ule). The ECM retards the ignition timing to eliminate the knock-

ing condition.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTIONLGA]

Air Conditioning Cut Control
INPUT/OUTPUT SIGNAL LINE

&l
Air conditioner switch Air conditioner “ON" signal R
Neutral oot M
Neutral position/Inhibitor switch eufra’ posttion >
Throttle valve opening angie B
Throttle position sensor >
o Engine speed ECM o
Camshaft position sensor N ¢
P »| (ECCS Al
. control conditioner
Engine coolant temperature sensor Engine coolant temperature ,| module) > relay
Ignition switch Start signal »
FE
Vehicle speed sensor Vehicle speed >
GL
Power steering load signal i
Power steering oil pressure switch >
i

SYSTEM DESCRIPTION w

This systermn 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. BT
Fuel Cut Control (at no load & high engine )
speed) o~

INPUT/OUTPUT SIGNAL LINE

R,
Tl
Vehicle speed sensor vehicle specd >
' Neutral position =
Neutral position/Inhibitor switch P .
ECM
iti ECCS g
Throttle position sensor Throttle position > :(:ontrol » Injectors T
module)
Engine coolant temperature sensor Engine coolant temperature > RS
. Engine speed
Camshaft position sensor > ] BT

If the engine speed is above 4,000 rpm with no load (for
example, in neutral and engine speed over 4,000 rpm) fuel will R&
be cut off after some time. The exact time when the fuel is cut

off varies based on engine speed.

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

NOTE:

This function is different than deceleration control listed
under “Multiport Fuel Injection (MFI) System” on EC-241.
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EVAPORATIVE EMISSION SYSTEM

Description

T Fuel check valve

Vapor vent line

ZFuel filler cap
with vacuum
relief valve

Fuel tank S

To rasonator EGR valve and
canister control solenoid valve
Throttle body
Intake
manifold
Main purge
orifice
‘ Purge control
F ’_/ valve
[
]
Constant
purge orifice
Canister
< Air
4m Fuel vapor AECQDO

AECE64

476

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

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

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

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

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

Inspection

CANISTER

Check canister as follows:

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

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

3. Cover port @ with hand.

4. Blow air in port © and ensure free flow out of port @ .
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EVAPORATIVE EMISSION SYSTEM

Inspection (Cont’d)

FUEL CHECK VALVE
Check valve operation

Fuel tank side 1. Blow air through connector on fuel tank side. e
¢ Ar A considerable resistance should be felt and a portion of air
flow should be directed toward the canister side. A,
€ Fuel vapor 2. Blow air through connector on canister side. o

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

AEC899

Canister side

LG

FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing.
2. Suck air through the cap. A slight resistance accompanied H

by valve clicks indicates that valve A is in good mechanical
condition. Note also that, by further sucking air, the resis-
tance should disappear with valve clicks. FE
3. Blow air on fuel tank side and ensure that continuity of air
passage exists through valve B.
4. |If valve is clogged or if no resistance is felt, replace cap as CL
an assembly.

Valve B

Fuel tank side

SEF427N

5o

(oo)
zZal

&3
=]

D7
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POSITIVE CRANKCASE VENTILATION

Description

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

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

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

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

The ventilating air is then drawn from the air duct

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

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

On vehicles with an excessively high blow-by, the
valve does not meet the requirement. This is
because some of the flow will go through the hose
cennection 1o the intake manifold collector under
all conditions.

\

" Cruising

=b : Fresh air
= . Blow-by gas

Acceleration or high load

PCV valve operation

Engine not running "
or backfiring Cruising
— .
=
Idling or Acceleration
decelerating or high lpad
[ | S—
-

AECH09

AEC904

Inspection

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

VENTILATION HOSE

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

Fuel Pressure Release
Before disconnecting fuel line, release fuel pressure from

fuel line to eliminate danger. @l
1. Turn ignition switch “ON”.
2. Perform "FUEL PRESSURE RELEASE” in “WORK
SUPPORT” mode with CONSULT. e
3. Start engine.
ﬁ ; = ﬁ 4. After engine stails, crank it two or three times to _
—Ei-g  Data link connector release all fuel pressure. ]
for CONSULT AECH7S 5. Turn ignition switch “OFF”.
LG

B FUEL PRES RELEASE M []

FUEL PUMP WILL STOP BY
TOUCHING START DURING

IDLE.
CRANK A FEW TIMES AFTER
ENGINE STALL FE
ly 6L
I START J
SEF823K]
T

Remove fuse for fuel pump.
Start engine.

After engine stalls, crank it two or three times to sy
release all fuel pressure. ”
Turn ignition switch off and reconnect fusl pump
fuse, B

\_“__
= A
=7 W Rid
J— Fuel pump fuse
~
! \ \ AEC6E80

Fuel Pressure Check

s When reconnecting fuel line, always use new clamps.
i &r
e Make sure that clamp screw does not contact adjacent

B O~

parts.
¢ Use a torque driver to tighten clamps.
¢ Use Pressure Gauge to check fuel pressure. RS

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

ET
1. Release fuel pressure to zero.
2. Disconnect fuel hose between fuel filter and fuel tube
(engine side). 5
 —— Pressure gaugs &2 3. Install pressure gauge between fuel filter and fuel tube.
4. Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge. EL

At idling:
With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi) [[3:4
With vacuum hose disconnected
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
If results are unsatistactory, perform Fuel Pressure Regula-
tor Check. -
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BASIC SERVICE PROCEDURE

Fuel pressure

20
IO

To pressure regulator

 SEF718B

)
— 3 =
. s

& 7“%
2o
7

Loosen in numerical order !

AECT7H2

Upper
insulator

227 3.04N'm
(0 231 -0.310 kg'm,
20.1 - 26.9 in-1b)

Engineﬁ L e o el "#5” |
?frontl’ _ ﬂ& '9_ o LE};!:I
= s —— M DR
= /qr’_‘__l
S < g @l

Tighten in numeri

cal order | [

AEC793

480

Fuel Pressure Regulator Check

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

Plug intake manifold with a rubber cap.

Connect 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.

W

Injector Removal and Installation

1. Release fuel pressure to zero.

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

3. Remove injectors from injector tube assembly.

o Push injector tail piece.

o Do not pull on the connector.

Install injectors.

Clean exterior of injector tail piece.

Use new O-rings.

e Face metal plate of upper insutator to injector.

CAUTION:

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

5. Assemble injectors to injector tube assembly.

6. Install injector tube assembly to intake manifold.

LA

7. Tighten fuel tube bolts to 7.86 - 10.8 N-m (0.801- 1.10 kg:m,
69.5 - 95 in. Ib) as shown in the figure. Then tighten the bolts
to 15.7 - 20.6 N'm (1.60 - 2.10 kg'm, 139 - 182 in. Ib).

EC-250



BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/idle Mixture Ratio

Adjustment
&
PREPARATION e On models equipped with air conditioner, Gl
e Make sure that the following parts are in checks should be carried out while the air
good order. conditioner is “OFF”, R
(1) Battery e On models equipped with automatic
(2) Ignition system transaxle, when checking idle speed, igni-
(3) Engine oil and coolant levels tion timing and mixture ratio, checks g
(4) Fuses should be carried out while shift lever is in
(5) ECM harness connector N” position. _
(6) Vacuum hoses e When measuring “CO” percentage, insert [~
(7) Air intake system probe more than 40 cm (15.7 in) into tail
Oil filler cap, oil level gauge, etc. pipe.
(8) %uel pressuln?e gaug ) ¢ Turn off headlamps, heater blower, rear
(9) Engine compression defogger. . .
(10) EGR valve operation ¢ Keep front wheels pointed straight ahead.
(11) Throttle valve e Make the check after the cooling fan has [g
‘ stopped.
Overall inspection sequence eL
INSPECTION
BET
Y
Perform diagnostic test mode I NG‘ Repair or replace. AT
(Seli-diagnostic results). "
OK i,
h 4
Check & adjust ignition timing. -,
— BR
Check & adjust idle speed. P
ST
Y
Chack front oxygen sensor” func- NG__ Check front oxygen sensor* NG‘ Repair or replace harness.
tion. "| hamess. " S
OK OK
Y ?T
Check CO%. OK_ Replace front oxygen sensor™.
NG 4
b 4 Y
Check emission control parts ‘NG Check front oxygen sensor” func- OK| EL
and repair or replace if neces- | | tion. -
sary.
(B3
b4

INSPECTION END

*: Oxygen sensor {M/T models except for California}
Heated oxygen sensor (M/T madels for California and A/T models)
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment (Cont’d)

START

Visually check the following:

® Ajr cleaner clogging

® Hoses and duct for leaks

® EGR valve operation

® FElectrical connectors

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

h 4
Start engine and warm it up until engine coolant temperature
indicator points to the middle of gauge. Ensure that engine
speed is below 1,000 rpm.
¥
Open engine hood and run engine at about 2,000 rpm for
about 2 minutes under no-load.
AECB92
F E v
\ I / Perform the Diagnostic Test Mode 1l (Self-diagnostic results).
~ -~ OK NG
4
—[1CHECK Repair or replace components as neces-
~ ~ sary.
Malfunction indicator v
lamp h 4
SEF051PA| | 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.
D ¥
1. Select “IGNITION TIMING ADJ” in WORK SUP-
PORT mode.
2. Touch "START".
1. Turn off engine and disconnect throttle position
sensor harness connector.
SEF248F, 2. Start engine.
D B IGN TIMING ADJ B[]
¥
?SILTFIF?SLTM&'%E EIEEL%AE‘K( Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-icad,
then run engine at idle speed.
TOUCHING START.
AFTER DOING 50, ARJUST
IGNITION TIMING WITH A l
TIMING LIGHT BY TURNING
THE CAMSHAET POSITION @
SENSOR.
| START
SEF546N
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BASIC SERVICE PROCEDURE

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

®
R : e
Check ignition timing with a timing light.
M/T: 8°+2° BTDC oo

Timing indicator

A/T: 8°x2° BTDC (in “N” position) LY
OK NG
EH
Adjust ignition timing to the specified value by turning
AEC943 distributor after loosening bolts which secure distributor.
N M/T: 8°+2° BTDC LG
W (GN TIMING ADJ I |:[ A/T: 8°+2° BTDC (in “N” position)
IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START. v
AFTER DOING SO. ADJUST 1. Select “IGN TIMING ADJ” in WORK SUP-
IGNITION TIMING WITH A [ PORT mode e
TIMING LIGHT BY TURNING > Touch “STAFliT” o
THE CAMSHAFT POSITION ) :
SENSOR. OR
"ﬁ" 1. Step engine and disconnect throttle position GL
l START ] 4= sensor harness connector. =
2. Start engine.
SEF546N
. i
Check idle speed.
Read idle spead in “IGN TIMING ADJ” in AT
“WORK SUPPORT" mode. .
OR
Check idie speed. i
M/T; 625£50 rpm C&
A/T: 725250 rpm (in “N” position)
OK N 78
Idle speed adjusting screw Rev engine (2,000 - 3,000 rpm} 2 or 3 times under
— SEF9GSP no-load, then run engine at idle speed.
Bl
10, My
H
=
Adjust idle speed by turning idle speed adjusting BT
@ screw.
M/T: 62550 rpm
mak | <3| = ﬁ @ I A/T: 72550 rpm (in “N” position) BS
moe | Ler | use T l J ENTER
! Efl
= Touch “BACK”.
SEF313J
HA
|—— OR i
. Stop engine and connect throttle position
II 1. 8 i d hrottl iti
\\\\\\\\\\HH’!U////// . sensor hamess connector.
\\\\\ 4 ///// 2. Start engine. Bl
SV s A
Sh A o 3 -
= (4
;_"5- ‘ 7 —= Rev engine {2,000 - 3,000 rpm) 2 or 3 times under ’
:_:_—' 1 a no-load, then run engine at idle speed.
—
g/ ° x 1000 i 8 \ +
t/min ©

SEF602K
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BASIC SERVICE PROCEDURE

g"

¥r MONITOR
CMPS*RPM(REF}

Y& NO FAIL D
700rpm

Idie Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’'d)

©
L/ v

Check idle speed.

E’ Read idle speed in “DATA MONI-
TOR” mode with CONSULT,

[

RECORD ]

SEF190P

SEFG87K

¥ MONITOR

CMPS+RPM (REF)
FR 02 MNTR

% NO FAL ]
2000rpm
RICH

L

RECORD

SEF0B4P

SEFO51P

M/T models except for Canada:
675+50 rpm

M/T models for Canada: 750+50 rpm

A/T models: 800+50 rpm (in “N” posi-

tion)
0K l NG

essary.

Check IACV-AAC valve and replace if nec-

|

if necessary.

Check IACV-AAC valve harness and repalr

!

another known good ECM.

Check ECM function*? by substituting

! |

Set the Diagnostic Test Made |l (front oxy-
gen sensor monitor*?).

v

Run engine at about 2,000 rpm for about 2
minutes under ne-load.

Gheck front oxygen sensor* signal.

484

v

E\ 1. See “FR 02 MNTR” in “DATA
= MONITOR” mode.

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

1 cycle: RICH — LEAN —
RICH
2 cycles: RICH — LEAN —
RICH — LEAN —
RICH
OR

Make sure that malfunction indicator
lamp goes on and off more than 5
times during 10 seconds at 2,000

rpm.
l OK

END

EC-254

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

*2: Oxygen sensor
(M/T models except for
California)
Heated oxygen sensor
{M/T models for Califor-
nia and A/T models)
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BASIC SERVICE PROCEDURE
Idle Speed/ignition Timing/idle Mixture Ratio

Adjustment (Cont’d)
|Ecn |5|'T':0NNEcToR]] % © al
D‘SCDNNECT Wl
l
J Check front oxygen sensor harness: R
. 1. Turn off engine and disconnect battery ground B
cable.
2. Disconnect ECM harness connector from ECM EM
3. Disconnect front oxygen sensor harness connec-
= SEFOSEP tor. Then connect harness side terminal for front
oxygen sensor to ground with a jumper wire. LS
]—[;]' 4. Check for continuity between terminal of
W ACTIVETESTE [ ECM hamess connector and body ground.
COOLANT TEMP 20°C Continuity exists ........c.coivcncninsin s OK
- _ Continuity does not exist.........ccocciveeenniiennnne NG
===MONITOR===
CMPS:RPM (REF} Orprn OK NG EE
INJ PULSE 0.7msec Y
IGN TIMING 5BTDC Repair harness. >
[ - e
I Up || DWN | JF o
aEceasl | Connect ECM harness connector to ECM.
M
[Pl
O] Y
1. Connect battery ground cable. AT
2. Select “ENG COOLANT TEMP” in
“ACTIVE TEST” mode.
3. Set “COOLANT TEMP" at 20°C (68°F) by F&
touching “Qu” and "Qd” and “UP”, “DOWN".
OR .
.ﬁ" 1. Disconnect engine coolant temperature R
> sensor harness connector.
AECES2 2. Connect a resistor (2.5 k(1) between ter-
E minals of engine coolant temperature sen- BR
SOr harness connector.
3. Connect battery ground cable. )
ST
ﬁ ¥ 5 @
Start engine and warm it up until engine coolant e
temperature indicater points to the middie of gauge.
{Be sure to start engine after setting “COOLANT Eil
TEMP” or installing a 2.5 k{} resistor.)
SEF248F
&
Q) v A
Rev engine two or three times under no-load, then
run engine at idle speed. EL
.
® )
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BASIC SERVICE PROCEDURE

woc| St 7| &

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

®

|

UGHT | uaHT T l
MODE | ““on | oFF

Check “CO"%.

ENTER

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

SEF913J

After checking “CO"%

Touch “BACK".

OR

¥ MONITOR ¥r NO FAIL

FR 02 MNTR

CMPS+RPM (REF) 2000rpm
RICH

O

I RECORD

SEF054P

SEFS87K

=|

SEFO51P

486

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

2. Connect engine coolant temperature sensor har-
ness connector 10 engine coolant temperature

sensor.,

NG

OK

Replace front heated oxygen sensor.

¥

@1.

2,

See “FR 02 MNTR” in “DATA

MONITOR" mode.

Maintain engine at 2,000 rpm under

no-load {engine is warmed up suffi-

ciently.). Check that the monitor fluc-

tuates between “LEAN" and “RICH”

more than 5 times during 10 sec-

onds.

1 cycle: RICH — LEAN — RICH

2 cycles: RICH — LEAN — RICH
-3LEAN — RICH

OR

. Set "Front heated oxygen sensor

monitor” in the Diagnostic Test Mode
Il.

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

EC-256
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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.

¥ Ewl
Check fusl pressure regulator.
(Refer to EC-250.)

v
Check mass air flow sensor and its circuit.
Refer to TROUBLE DIAGNOSIS FOR DTC 12.
(Refer to EC-323.)

=

4
Check injector and its circuit.
Refer 1o TROUBLE DIAGNOSIS FOR NON-DE- i
TECTABLE ITEMS.
{Refer to EC-437.)

Clean or replace if necessary. #IT

v
Check engine coolant temperature sensor and its
circuit. Refer to TROUBLE DIAGNOSIS FOR DTC
13, 28. i
(Refer to EG-328, 425.) o

¥ I{:';j'ajl
Check ECM function* by substituting another known
good ECM.

*: ECM may be the cause of a problem, &7
but this is rarely the case.

g
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

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

Two Trip Detection Logic

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

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

MiL

o . Tst trip 2nd trip
Blinking Lighting up lighting up

Misfire {Possible three way catalyst damage)— DTC: 65-71 (P0304-P0300) is being detecied X

Misfire {Possible three way catalyst damage)— DTC; 65-71 (P0304-P0300Q) has been %
detected

Three way catalyst function — DTC: 72 (P0420)
Closed lpop control — DTC: 37 {P0130}

Except above X

The “trip” in the “Two Trip Detection Logic” means performing of the “DTC Confirmation Procedure”.

Diaghostic Trouble Code (DTC)

HOW TO READ DTC

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

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

1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Self-Diagnos-
tic Results) Examples: 11, 21, 103, etc.

These DTCs are controlled by NISSAN.

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

e Output of the trouble code means that the indicated circuit has a malfunction. However, in case
of the Mode Il and GST they do not indicate whether the malfunction is still occurring or
occurred in the past and returned to normal.

CONSULT can identify them. Therefore, using CONSULT (if available) is recommended.

HOW TO ERASE DTC

The diagnostic trouble code can be erased by the following methods.
Changing the diagnostic test mode from Diagnostic Test Mode Il to Mods | by turning the mode
selector on the ECM. (Refer to page EC-261.)

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

Selecting Mode 4 with GST (Generic Scan Tool).
e [f the battery terminal is disconnected, the diagnostic trouble code will be lost within 24 hours.
e When you erase the DTC, using CONSULT or GST is easier and quicker than switching the
mode selector on the ECM.

HOW TO ERASE DTC (With CONSULT)

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

2. Turn CONSULT "ON” and touch “ENGINE”.

3. Touch “SELF-DIAG RESULTS”.

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

488 EC-258



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

How to erase DTC (With CONSULT)

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait for at least 3 seconds
and then tum it “ON” again.

| SELECT SYSTEM | - [ M seLecT piag Mope L | WSELF-DIAG RESULTSE]
, ENG|NE . ! | WORK SUPPORT I FAILURE DETECTED TIME

| ARBAG | | SELF-DIAG RESULTS | COCELF','SWS]TEMP SEN O

| ABS | [ DATA MONITOR -] |:>

L | [AcTIvE TEST |

| | [ Ecm PaRTS NUMBER I -

[ | | FUNCTION TEST | [ ERASE |[  PRINT |
2. IILEJII:.IHG?NOE'\’I’?ULT “ON” and touch 3. Touch “SELF-DIAG RESULTS". 4. E%ﬁm;lllzgngasgﬂe DTC in the

AEC795

%) HOW TO ERASE DTC (Without CONSULT)

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “CFF” once. Wait for
at least 3 seconds and then turn it “ON” again.

2. Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM.
(See page EC-261.)

Freeze Frame Data

The ECM has a memory function which stores the driving condition at the moment the ECM detects a
mailfunction. 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 maifunction. Such conditions include
whether vehicle was running or stopped, engine warm up, air-fuel ratio, etc.

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

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

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

Priority Detected items

Misfires — DTC: 65-71 {P0304-P0300)
Fuel Injection System Function — DTC: 76 (PO170)

2 Except the above items

1

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

EC-259 | 489
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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.

—NCHECK — e |f the malfunction indicator lamp does not light up, refer to
- EL section (“WARNING LAMPS AND CHIME") or see
/ | \ EC-457).
2. When the engine is started, the malfunction indicator lamp
Malfunction indicator should go off. .
lamp If the lamp remains on, the on-board diagnostic system has
SEFOS1PA detected an engine system malfunction.

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

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

malfunction has been detected.

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

e “Misfire (Possible three way catalyst damage)”

e “Three way catalyst function”

¢ “Closed loop control”

3. SELF-DIAGNOSTIC : This function allows diagnostic trouble codes to be read.
RESULTS
4. FRONT OXYGEN SEN- : This function allows the fuel mixture condition (lean or rich), monitored
SOR MONITOR™ by front oxygen sensor,” to be read.
Refer to “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page.
- Diagnostic Diagnostic
Condition Test Mode | Test Mode |l
S'f:g:; SELF-DIAG-
N BULB CHECK NOSTIC
Ignition RESULTS
switch in
“ON" position Engine
™\ , FRONT OXYGEN
@w . Mo N | SENSOR MONI-
i TOR*

*: Oxygen sensor {M/T models except for California)
Heated oxygen sensor (M/T models for California and A/T models}

490 EC-260



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Turn ignition switch

(c@ “ON”. {Do not start
@ enginea.)

¥

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

Diagnostic Test Mode | — BULB
CHECK

Y

(Turn diagnostic test mode selector
on ECM fully clockwise)

r

Wait at least 2 seconds.

{Turn diagnostic test mode selector
fully counterclockwise.)

h 4

& - 63

Start engine.

v

Diagnostic Test Mode |
— MALFUNCTICN WARNING

DIAGNOSTIC TEST MODE |l
— SELF-DIAGNOSTIC RESULTS

b4

b4

G

Start engine.

h

Diagnostic Test Mode |l
— FRONT OXYGEN SENSOR
MONITOR*2

*1:

*2:

If the selector is turned fully clockwise at this time, the diagnostic

trouble code will be erased from the backup memory in the ECM.

Oxygen sensor (M/T models except for California)

Heated oxygen sensor (M/T models for California and A/T models)

Switching the modes is not possible when the engine

is running.

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

Test Mode I.

Turn back diagnostic test mode selector to the fully
counterclockwise position whenever vehicle is in use.

EC-261
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL.) (Cont’d)
DIAGNOSTIC TEST MODE |—BULB CHECK

n this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it
remains OFF, check the bulb. Refer to EL section (“WARNING LAMPS AND CHIME”) or see EC-457.)

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION
INDICATOR LAMP

Condition

When the malfunction is detected or the ECM's CPU is malfunctioning. (The 1 trip” or “2 trip” is
shown in the “MIL lllumination” of the “DTC Chart".) Refer to EC-280).

OFF No malfunction.

e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode |1 (SELF-DIAGNOS-
TIC RESULTS).

DIAGNOSTIC TEST MODE H—SELF-DIAGNOSTIC RESULTS

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

Example: Diagnostic trouble code No. 12 and No. 43

ON

06 0.3 08 0.3
ON ! | ’_
OFF ’ l
L
5! : | : JS
= _"4 T T =~ -
08 03 24 06 08 2.1 Unit: second
&—ﬂ___—__/ N
Diagnostic trouble code No. 12 Diagnostic trouble code No. 43

AECA90

Example: Diagnostic trouble code Na. 103
06 0.3

= Annnnnannndm nn.

|

1
E
08 09 03 2.1
e
Diagnostic trouble code No. 103 Unit: second
SEF162P

Long (0.6 second) blinking indicates the number of ten digits, and short (0.3 second) blinking indicates
the number of single digits. For example, the malfunction indicator lamp blinks 10 times for 6 seconds
(0.6 sec x 10 times) and then it blinks three times for about 1 second (0.3 sec x 3 times). This indicates
the DTC “103” and refers to the malfunction of the park/neutral position switch.

In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“55” refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE CHART, refer to EC-290.)

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 Il to Diagnostic Test Mode |. {(Refer to “HOW TO
SWITCH DIAGNOSTIC TEST MCDES” on previous page.)

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

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

492 EC-262



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

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

MALFUNCTION INDICATOR LAMP

Fuel mixture condition in the exhaust

Air fuel ratio feedback control

gas condition
ON Lean
Closed loop system
OFF Rich

*2Remains ON or OFF

Any condition

Open loop system

*2: Maintains conditions just before switching to open logp.

To check the front oxygen sensor** function, start engine in Diagnostic Test Mode 11. Then warm it up

until engine coolant temperature indicator points to middle of gauge.
Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Make sure that the
MALFUNCTION INDICATOR LAMP comes ON more than 5 times within 10 seconds with engine run-

ning at 2,000 rpm under no-load.

*1: Oxygen sensar (M/T models except for California)}
Heated oxygen sensar (M/T models for California and A/T models)

OBD System Operation Chart

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DETECTABLE ITEMS
¢ When a malfunction is detected for the first time, the DTC and the freeze frame data are stored in

the ECM memory.

¢ 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-258.

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

SUMMARY CHART

ltems

MIL (goes off}

DTC, Freeze Frame Data (no display)

Fuel Injection System

3 (pattern C)

80 (pattern B)

Misfire

3 (pattern C)

80 (pattern B)

Except the aboves

3 (pattern B)

40 (pattern A}

Detaiis about patterns “A”, “B”, and “C” are on EC-265.

EC-263
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

This driving pattern satisfies C and B patterns.
/ NG This driving pattern  This driving pattern
Vehicle NG / NG rDetection satisfies B but satisfies G
speed  Detection Detection not G | Ibut not B. - |
i " i ol '| i i
I [ | ! | |
| J i I Pl (I
2 ! i | | i | i
2 ! ' I | [ [ I
s L 1 ;! L ! o i
p i ] (] o T o |
o : ; ‘
i IR I
= .
8 | -l | I v | | :‘ ‘ I
\"4 ! | Y : ) [ | i, [ 0
1 | | 1
P b ~ I B | w I
| : . | I . K ! i ' . '
l g . ’ I I | ' I N [ o
1 | o ; | N ! l I o | | |
Yo ‘ it ol T [ I I I i |
MIL Lo N H i il i ;‘ h b A
iahte U | i,‘ \! | S ¥ MIL lights up. i it w‘ L ‘1,,,,| ,L,,,“,,
i 0 5 S N 5 98 LA B
2 ML L4 - TOVRRR RN O O A N : - Lyl ‘
s | max T ¥ I Y i il i
v et HEREEE i ) ! i 3 4 5 Ble |
SR X E S S N LA <Y S O oy RO ) HORRON O
Counter T }-L ‘ +|-| I | + T T\F I ¥ : [
T o Lol X N I | - P N
I | i | i I 1 [ | [ i ‘I
I ot ol ; . Pl | ! !
I | [ Ll | ! | | | i
L o I : ' li | | | !
| I \l I | | , L ‘ 1 Il b o ‘l | I't
/n} LT T ! " r [ | S i P [
g | T T . i I 1 § I ' eeia
| : | . ! . .
o No __ DISPLAY 1 | N # K L i ;| H & i I NO
£ . [ | r ; i b P | DISPLAY
8 DISPLAI_L\_:_LL_Q.__.!T;___;, _J_:"_”}__q__ﬁ,_,#_ h'_|LJ'P__H"___H_‘_‘J’f““_H“‘_:*‘T_‘i"'
max | I | ! 0 | | . | Iy L
T S U S PO NS - Mt e st e 3=}
2 Counter — T = Li T 1 - e el e e At o
v I oo o | \ I 'l | | . |
: I
o N A S N ! | L ‘ ) | |
s | . . . I o A ‘ i
v i I o e b I o h v ‘ “DTCestts Il
M . o | ; | !l I i DTC exists I } DTC exists. LTME 5 o
Il DTC exists. i 'y i \ TWME‘ 2 || TIME: 4 | MR 18
\ I‘| TIME 0 [T g H ! 0 I || ‘ :DTC exists, |
SELF- j DTC exists. | DTC exists. DTC exists. 1| DTC exrsts | ‘ DTC e)usts | : 1 DTC exists. I TIME: 79 | W‘NQ
A E?S%T_E?STIC‘TF ME O AITIME: 1! TIME: o {ITIME 1 |TIME 3! | TIME: 4 | L oTe
S screen - - .l ;‘ ey A ,,JL T e ¥. I —
%) Other | I‘ ‘I ! L T T \l | l I t ‘ [ I } | if
8 Tata MONTOR L +r -‘ H—i——+H ‘u' ’Tf’ **ﬁ** ’”Tf"' “ﬁ‘“iF“‘i"f““ﬂ“
V' {aUTC TRIG) screen e ! l il i Ll I I '
QOther \ 1 | O _L‘L I Jl I B - L
L
screen
” 7
5
AEC526
*1: When the same malfunction is detected in two con- *5: Other screen except DATA MONITOR (AUTO TRIG)

2
*3:

*4:

494

secutive trips, MIL will light up.

MIL will go off after vehicle is driven three times (pat-
tern C) without any malfunctions.

When a malfunction is detected for the first time, the
DTC and the freeze frame data will be stored in ECM.
The DTC and the freeze frame data will not be dis-
played any longer after vehicle is driven 80 times (pat-
tem B) without the same malfunction.

(The DTC and the freeze frame data still remain in
ECM.)

EC-264

can not display the malfunction.

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

: The maifunction can not be displayed because the tim-

ing to set DATA MONITOR {AUTO TRIG}) screen was
missed against the NG detection.

. The DTC and the freeze frame data will not be dis-

played any longer after vehicle is driven 80 times (pat-
tern B) without the same malfunction.

(The DTC and the freeze frame data still remain in
ECM.)



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

EXPLANATION FOR DRIVING PATTERNS FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM”

(Driving pattern A) &
1A
oo oo |
temperature l | {1) Engine coolant temperature should go over 70°C {158°F} ELH
70(155)__1'_ _____ S
40(104)__1_-_. e e e L&

20 (88) b — ———t——— _
! (2) Engine coolani temperature should change more than 20°C
| : .

e (68°F) after starting engine.

Engine .
l’/—(SI Ignition switch shoutd be changed from “ON" to "OFF".

speed

I::"E

!
r
IGN ON IGN OFF
! 1
!
f
|
|
rpm |
|
|

Fy
o3
|
|
|
I
| .

O P W

z

m

|

Q

=]

]

w

D

o

)

a

o

T

o

c

a

wQ

[]

[o]

<

[1-]

=

8

=

2

3

[(a)
=

BT
AECS574

(Driving pattern B) A
Driving pattern B means vehicle operation is as follows:
All components and systems should be monitored at least once by the OBD system. EE
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. B,
{Driving pattern C)
Driving pattern C means vehicie operation is as follows:
(1) Driving pattern A should be satisfied. B
(2) The following conditions should be satisfied at the same time:

Engine speed: (Engine speed in the freeze frame data) +375 rpm

Calculated load value: (Calculated load value in the freeze frame data) x (1x0.1) [%] ST

Engine coolant temperature (T) condition:
e When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F). _
e When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than %

or equal to 70°C (158°F).
Example: o
If the stored freeze frame data is as follows: BT

Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C {176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions: M

Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more
than 70°C (158°F)
e The C counter will be cleared when the malfunction is detected regardiess of {1), (2). (*1 in “OBD 2
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 CPERATION CHART") (A

Lty
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

This driving pattern satisfies with A and B patterns.

Vehicle NG NG ggection This driving pattern This driving pattern
speed Daetection Detection . satisfies with A but not B.  satisfies with B but not A.
' [ 1 : 1 |

/E\ | ‘F | ' J | | | 1‘ II | L r | f

] | i |t | { l i i ! [ (!

= | st I ) el l | y! |] [ | i
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O N | |

s T | I

I | I [ !
iGN OFF | 1, T P H | H H | ' L K
| (! i | I il I I I | | Il o 1 !
Ll T A R I 4 . X { I | H
[ /! , [ i 1 1; I: I EF /! l i I
LT 1: Lo /1 :, " Er H 1 | : I
MIL i I } | :} } ’} MIL!'r:i X f ] ll I B IE
. ights u | !
AR L T J\——H—-——JJ.___.LJ.__QLJ,,#, 1" MIL goes off. || 1 T
N
' |
B 0 u 'rlL J[ e | 2 ” 3 4 > HU—_H_
Com T T
i i I
Lo 1 : i 1 ] | i i H I { | 1
Lo TN | I ‘ l ! | i

A I hoo Ly X i,\ \{ 1| H :| |; I ¥

() [ [ [ \ 1 ' F ) |

3 L L AN A |

4 I
2 DISPLAY L : | J! :' !r. :1\ !E [ | \: _\P iDISPLAY! |
§ NODISPLAY f‘u:ﬁ_ |L*LﬁLLﬁiiﬁH’i__*i_L______L:______L\____iip_____l_l____J‘_}____J__Er 4 - |'oispLay
max | ! ! B by I ! I 1
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& A et L re e T pupep S

% Counter I ;: T N i ] il i}J! H h e
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= 1 o o | { ! 1 h | | X | ! |

v } il H { J' : :‘ t h I || B I | { H

| I | | . i f H
| I| il 0 N i ilDTC . i ! |] N |
| | I exists IDTC exists. i e)usts Ph s
: | : ?L%EElls‘ls. ; : [ ; ‘ Il ! } TIME: 2[ } I TIME 4 T !: ] 8
SELF- i ) I P 0 Iy ” (! DTC exists, | }
DIAGNOSTIC | TCEeEIStS | |DTC exists ‘T.EJLCE %msts ”DTC exists. 1| DTC exls‘ts iDTC exasts TIME: 39 = JrNO

A RESULTS |TIM TIME: 1 = i1 TIME: 1] i TIME: 3 LriME: 4l | Fﬂ DTG

H screen — — ‘f’J“‘ii_ : 1-——&4- - : ‘-4: : - i ' '

3 e N L L S e : R

— . —_— e e e e _

e e I T N S N B I

sCreen o b ! i I i I 1 \ !
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screen *7

*5
AEC527
*1: When the same malfunction is detected in two con- *5: Other screan 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 (AUTQ TRIG) can display the mal-
tern B} without any malfunctions. function at the moment it is detected.
*3: When a malfunction is detected for the first time, the *7: The malfunction can not be displayed because the tim-
DTC and the freeze frame data will be stored in ECM. ing to set DATA MONITOR (AUTQO TRIG) screen was
*4: The DTC and the freeze frame data wilf not be dis- missed against the NG detection.
played after vehicle is driven 40 times (pattern A) with- *8: The DTC and the freeze frame data will not be dis-
out the same malfunction. played after vehicle is driven 40 times (pattern A) with-
(The DTC and the freeze frame data still remain in out the same malfunction.
ECM.) (The DTC and the freeze frame data still remain in
ECM.)
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

{Driving pattern A) ' &
i,
Engine .
coolamt Ch
temperature | E["fﬂ

70 {158) o

L

D

40 {104) N

20 {68) T =g ———
| (2) Engine coolant temperature should change maore than 20°C
H I

(68°F} after starting engine.

! | time —a
IGN ON IGN GFF
! [
5:2:: i L/—(Bl Ignition switch should be changed from "ON" to "OFF". FE
' |
rem | i )
I {4) Engine speed should go over 400 rpm. CL—.
' !
400 M _____
o T T
_ AECSTA | 4o
¢ The A counter will be cleared when the malfunction is detected regardiess of (1) - (4).
e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction. .
e The DTC will not be displayed after the A counier reaches 40. S
(Driving pattern B)
Driving pattern B means vehicle operation is as follows: B&

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

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

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

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

==
=
7%
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

R Data link connector

for CONSULT
A v AECE78

NISSAN

CONSULT

UES40

[
START

| SUB MODE |

SEF138pP

[[F seiecrsystem

ENGINE

|
l |
] |
! |
| |
| |
L I

SEF885K

]

[l seLecT piaG MobE  [§]
[ work supPoRT
| SELF-DIAG RESULTS

[ pATA MONITOR

[ AcTivE TEST

[ ECM PART NUMBER

I | NS | S | SN ) S ) —

[ FuncTiONTEST

SEF136P,

[l secectoiacmooe (K

| FREEZE FRAME DATA

|
; i
I l
| ‘|

SEF137P

498

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.

2. Connect “CONSULT” to data link connector for CONSULT.
(Data link connector for CONSULT is located behind the

fuse box cover.)

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

5. Touch “ENGINE”.

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

vice procedure.

For further information, see the CONSULT Operation

Manual.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE o
item WORK §IEII\-C|;: DATA | ACTIVE FUNC- | FREEZE N
PS Cl)J FF;'-I' NOSTIC MONITOR| TEST .I:;li E‘:?:‘*E BA
RESULTS o
Camshaft posftion sensor X X X
Mass air flow sensor X b
Engine coolant temperature sensor X X X X
Front oxygen sensor*’ X X X LG
Rear heated oxygen sensor X X
Vehicle speed sensor X X X X
Throttle position sensor X X X X
EGR temperature sensor X X ==
Intake air temperature sensor X X
INPUT Crankshaft position sensor (OBD) X ar
Knock sensor X _ v
Igniticn swiich (start signal) X X
Closed throttle position X X BT
i Air conditioner switch X
E Park/Neutral position switch X X X &
E Power steering oil pressure switch X X
g Electrical load signal X =
"EL Heater fan switch X
] Battery voltage X RE
§ Injectors X X X
" . o X (Igni- E
Power transistor (Ignition timing) X tion sig- X X X =
nal)
[ACV-AAC valve X X X X X a7
Valve timing control solenoid valve X X X X
Air conditioner relay X a5
QUTPUT Fuel pump relay X X X X
Cooling fan X X X X
EGR vga1lve & canister control sole- o
noid valve X X X X
Calculated load value X X H&,
Torque converter clutch solenoid x X
valve B
Front heated oxygen sensor heater*® X
X: Applicable 532

*1: Oxygen sensor (M/T models except for California)
Heated oxygen sensor (M/T models for California and A/T models)

*2: The items appear on CONSULT screen in FREEZE FRAME DATA mode only if a diagnostic trouble code (DTC) is
detected. For details refer to EC-259

*3: For A/T models and California M/T models
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Cont’d)

Diagnostic test mode

Function

Work support

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

Self-diagnostic results

Self-diagnostic resuits can be read and
erased quickly.

Data monitor

Input/Qutput data in the ECM can be read.

Active test

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

ECM part numbers

ECM part numbers can be read.

Function test

Conducted by CONSULT instead of a tech-
nician 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-278).

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

CHECK THE THROTTLE POSITION SENSOR SIG-
NAL. ADJUST IT TO THE SPECIFIED VALUE BY
ROTATING THE SENSCR BODY UNDER THE FOL-
LOWING CONDITIONS.

& [GN SW "ON"

® ENG NOT RUNNING

® ACC PEDAL NOT PRESSED

When adjusting throttle position
sensor initial position

IGNITION TIMING ADJ

® [GNITICN TIMING FEEDBACK CONTROL WILL BE
HELD BY TOUCHING “START". AFTER DOING SO,
ADJUST IGNITION TIMING WITH A TIMING LIGHT
BY TURNING THE CAMSHAFT POSITION SEN-
SOR.

When adjusting initial ignition
timing

IACV-AAC VALVE ADJ

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

When adjusting idle speed

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

CRANK A FEW TIMES AFTER ENGINE STALLS.

500
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SELF-DIAGNOSTIC MODE

CONSULT (Cont’d)

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

(DTC) Chart” (Refer to EC-288.)
DATA MONITOR MODE

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

OO0

the camshaft position sensor.

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

MAS AIR/FL SE [V] ® The signal voltage of the mass air flow | ® When the enging is stopped, a certain
O O sensor is displayed. value is indicated.
COCLAN TEMP/S ® The enging coolant temperature ® When the engine coolant temperature
[*C] or [°F] {determined by the signal voltage of sensor is cpen or short-circuited, ECM
O O the engine coolant temperature sen- enters fail-safe mode. The engine
sor) is displayed. coolant temperature determined by the
ECM is displayed.
FR 02 SENSOR [V] ® The signal voltage of the front oxygen
O O sensor® is displayed.
RR Q2 SENSOR [V] ® The signal voltage of the rear heated
O O oxygen sensor is displayed.
FR O2 MNTR ® Display of front axygen sensor* signal | ® After turning ON the ignition switch,
[RICH/LEAN] during air-fuel ratio feedback control: "RICH" is displayed until air-fuel mix-
RICH ... means the mixture became ture ratio feedback control begins.
*rich”, and control is being affected ® When the air-fuel ratio feedback is
O O toward a leaner mixture. clamped, the value just before the

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

clamping is displayed continuously.

RR 02 MNTR ®

[RICH/LEAN]

O

Display of rear heated oxygen sensor
signak:

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

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

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

VHCL SPEED SE .

[km/h] or [mph]

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

BATTERY VOLT [V]

The power supply voitage of ECM is
displayed.

THRTL POS SEN
(V]

00| 0O

The throttle position sensor signal volt-
age is displayed.

EGR TEMP SEN [V]

OO0 0

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

NOTE:

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

matically.

*: Oxygen sensor (M/T models except for California)
Heated oxygen sensor (M/T for Califernia and A/T models)
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Description

Remarks

INT/A TEMP SE [°C]
or [°F]

® The intake air temperature determined
by the signal voltage of the intake air
temperature sensor is indicated.

START SIGNAL
[ON/OFF]

® |ndicates [ON/OFF] condition from the
starter signal.

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

CLSD THL/P SW
[ON/OFF]

#® Indicates the closed throttle position
[ON/OFF] determined by the throttle
position sensor signal.

ON: Closed throttle position
QFF: QOther than closed throttle position

AIR COND SIG
[ON/OFF]

¢ |ndicates [ON/OFF] condition of the air
canditioner switch as determined by
the air conditioning signal.

P/N POSI SW
[ON/OFF]

® ndicates [ON/OFF] condition from the

park/neutral position switch signal.

PW/ST SIGNAL
[ON/OFF]

O 00| O OO0
O 100 O O

#® |ndicates [ON/OFF] condition of the
power steering oil pressure switch
determined by the power steering oil
pressure signal.

LOAD SIGNAL
[ON/OFF]

O
O

® |ndicates [ON/OFF] condition from the
rear defogger signal and/or lighting
switch.
ON: Rear defogger is operating and/or
lighting switch* is on.
OFF: Rear defogger is not operating
and lighting switch is not on.

IGNITION SW
[ON/OFF}

® |ndicates [ON/OFF] condition from the

ignition switch.

HEATER FAN SE
[ON/QFF]

OO

® [ndicates [ON/OFF] condition from the
heater fan switch.

INJ PULSE [msec]

® [ndicates the actual fue! injection pulse

width compensated by ECM according
to the input signals.

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

B/FUEL SCHDL
[msec]

® “Base fuel schedule” indicaies the fuel
injection pulse width programmed into
ECM, prior to any learnad on-hoard
correction.

IGN TIMING [BTDC]

#® Indicates the ignition timing computed

by ECM according to the input signals.

[ACV-AAC/Y [%]

® |ndicates the idle air control valve
{AAC valve) control value computed
by ECM according to the input signals.

A/F ALPHA [%]

O 10 0O O |0

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

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

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

AIR COND RLY
[ON/OFF]

® |ndicates the air conditioner relay con-
trol condition (determined by ECM
according to the input signal).

* 1st position for USA models, 2nd position far Canada moedels
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

Monitored item ECM Main
[Unit] input | | Description Remarks
. signals
signals :
COOLING FAN Indicates the control condition of the
[ON/OFF] cooling fans (determined by ECM

according to the input signal).
ON ... Operating
OFF ... Stopped

FUEL PUMP RLY
[ON/OFF]

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

VALVE TIM SOL
[ON/OFF]

The control condition of the valve tim-
ing solenoid valve (determined by
ECM according to the input signal) is
indicated.

ON ... VTC operating

OFF ... VTC not operating

EGRC SOLA
[ON/OFF)

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

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

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

TCC S0L/V
[ON/QFF]

The control condition of the torque
convertor clutch solenoid valve {deter-
mined by ECM according to the input
signals) is indicated.

ON ... Lock-up is canceled

OFF ... Lock-up is operational

02 SEN HEATER*
[ON/OFF]

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

CAL/LD VALUE [%]

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

ABSOL TH-P/S [%)

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

MASS AIRFLOW
fgm/s]

indicates the mass airflow computed
by ECM according to the signal voli-
age of the mass airflow sensor.

VOLTAGE
vl

Voltage measured by the voltage
probe.

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

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

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

® Figures with “#"s are temporary ones.

They are the same figures as an
actual piece of data which was just
previously measured.

*: For A/T models and California M/T models.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGMENT CHECK ITEM (REMEDY)
® Engine: Return to the original ® Harness and connector
FUEL INJEC- trouble condition If trouble symptom disappears, ® Fuel iniectors
TION ® Change the amount of fuel see CHECK ITEM. e Front ()Jx on sensor
injection using CONSULT. ¥o
® Engine: After warming up, idle
the engine. . .
IACV-AAC/Y Engine speed changes according |® Harness and connector
» -
OPENING Change ihe IACV AAC valve to the opening percent. ® |ACV-AAC valve
opening percent using CON-
SULT.
. . -,
523:;;‘;?2;2;0 the original ® Harness and connector
ENG COOLANT ® Chanae the endine coolant If trouble symptom disappears, ® Engine coolant temperature
TEMP N . g . ) see CHECK ITEM. sensar
temperature indication using o Fuel inicctors
CONSULT, J
® Engine: Return to the original
trouble condition
IGNITION N If trouble symptom disappears, e .
. : L)
TIMING Timing Ilght.. S.e.t - . see CHECK ITEM. Adjust initial ignition timing
® Retard the ignition timing using
CONSULT.
® Engine: After warming up, idle ® Harness and connector
the engine. ® Compression
POWER ® A/C switch “OFF” Engine runs rough or dies ® Injectors
BALANCE ® Shift lever “N” NGINe Tuns rough of dies. ® Power transistor
® Cut off each injector signal one ® Spark plugs
al a time using CONSULT. # Ignition coils
® lgnition switch: ON ® Harhess and connector
COOLING FAN |# Turn the cooling fan "ON” and | Cooling fan moves and stops. e Cooling fan motor
“QFF” using CONSULT. 9
® [gnition switch: ON (Engine
stoppead)
FUEL PUMP s | FUEI pump relay makes the oper- | ® Harness and connector
RELAY ® Turn the fuel pump relay "ON ating sound ® Fuel pump rela
and “OFF” using CONSULT 9 : pump refay
and listen to operating sound.
EGRC @ |gnition switch: ON
SOLENOID ® Turn solencid valve "ON” and | Solenoid valve makes an operat- |® Harness and connector
"OFF” with the CCNSULT and |ing sound. #® Solenoid valve
VALVE . ,
listen to operating sound.
® |gnition switch: ON
VALVE TIMING |® Tum solenaid valve “ON” and | Solenoid valve makes an operat- |® Harness and connector
SOL “OFF" using CONSULT and ing sound. ® Solencid valve
listen to operating sound.
SELF- . - . . . - -
® |n this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by
LEARNING L ”
CONT touching “CLEAR” on the screen.

*: Oxygen sensor {M/T models except for California)
Heated oxygen sensor (A/T models and M/T maodels for California)
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
FUNCTION TEST MODE
FUNC::;ES TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® |gnition switch: ON
SELF-DIAG (Engine stopped) -
RESULTS @ Displays the results of on- Objective system
board diagnostic system.
® |gniti itch:
2%::“;’; Z\lv;tchécgN ® Hamess and connectar
9 PR e Throttle valve: opened OFF ® Throttle position sensor
® Closed throttle position is e Throttle position sensor
CLOSED tested when throttle is X d_ustmepn i
THROTTLE POSI openad and closed fully. ) .
e ® Throttle linkage
{Closed throttle position is . o
selected by throttle posi- Throttle valve: closed ON ® Verify operation in DATA
i MONITOR mode.
tion sensor.}
]
@ [gnition switch: ON Harness anqlconnector
. ® Throttle position sensor
(Engine stopped) Range (Throttle valve full ® Throttle position sensor
THROTTLE POSI ® Throttle position sensor g y More than . P
oo opened — Throttle valve adjustment
SEN CKT circuit is tested when 3.0V .
- fully closed) - ® Throttle linkage
throttle is opened and . o
closed full ® Verify operation in DATA
v MONITOR mode.
® |gnition switch: ON oH d '
: {Engine stopped) Out of N/P positions OFF AMeSS ana connecior
: o . ® Neutral position switch or
PARK/NEUT POSI | ® Inhibitor/Neutral position s .
. s inhibitor switch
SW CKT switch circuit is tested . - .
. . ) . ® |inkage or inhibitor switch
when shift lever is manipu- | In N/P positions ON

lated.

adjustment

® |gnition switch: ON
{Engine stopped)

® Harness and connector
® Fuel pump

FUEL PUMP ® Fuel pump circuit is tested | There is pressure pulsation on the fuel
. ) ® Fuel pump relay

CIRCUIT by checking the pulsation |feed hose. . .

. ® Fuel filter clogging

in fuel pressure when fuel

L ® Fuel level
tube is pinched.
® [gnition switch: ON
. (Engine stopped)
. . ) ®H d 1

EGRC SOV ® EGR valve & canister con- | The solenoid vaive makes an operating . Egr;ej;lv? 3 ((::c;:ri‘setZro(r:on-
CIRCUIT trol solencid valve circuit | sound every 3 seconds.

is tested by checking sole-
noid valve operating noise.

trol solenoid valve

VALVE TIMING S/V
CKT

® |gnition switch: ON
{Engine stopped)

® Valve timing S/V circuit is
tested by checking sole-
noid valve operating
sound

The solencid valve makes an operating

sound periodically.

® Harness and connector
® Valve timing solenoid
valve

COQLING FAN
CIRCUIT

® |gnition switch: ON
(Engine stopped)

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

The cooling fan rotates and stops every

3 seconds.

® Harness and ¢onnector
® Cooling fan motor
® Cooling fan relay

EC-275
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont’d)

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)

® |gnition switch: ON —
START
@ Start signal circuit is
tested when engine is
started by operating the
starter. Before cranking,
START SIGNAL battery voltage and engine . ] ® Harness and connector
CIRCUIT coolant temperature are Start signal: OFF -> ON @ [gnition switch
displayed. During
cranking, average battery
voltage, mass air flow sen-
sor output voltage and
cranking speed are dis-
played.

® [gnition switch: ON
(Engine running) Locked position ON ® Harness and connector
® Power steering circuit is

. ® Power steering oil pres-
tested when steering goilp

PW/ST SIGNAL

CIRCUIT . sure switch
wheel is rotated fully and ® Power steeting pum
then set to a straight ling | Neutral position OFF 9 pump
running position.
® Vehicle speed sensor cir-
it i i .
VEHICLE SPEED | Cuitis tested when vehicle |\ .o < peed sensor input signal is Harness and connector
SEN CKT is running at a speed of reater than 4 km/h (2 MPH) @ Vehicle speed sensor
10 km/h (6 MPH) or g ® Electric speedometer
higher.
® After warming up, idle the
engine. e
" - . ® 1 tion t
® [gnition timing adjustment Adju_s gnition fiming (by
is checked by reading igni- | The timing light indicates the same value| o' 9 camsnaft position
IGN TIMING ADJ 5 checked Dy reading 19 9 %9 sensor or distributor)
tion timing with a timing on the screen, .
. . ® Camshaft position sensor
light and checking whether . .
. . i drive mechanism
it agrees with specifica-
tions.

#® INJECTION S¥YS (Injector,
fuel pressure regulator,
hamess ar connector)

®

® Air-fuel ratio feedback cir- IGNITION SYS (E}park
R i plug, power transistor,
cuit {injection system, igni- Lo .
. ignition coil, harness or
tion system, vacuum connactor)
MIXTURE RATIO system, etc.) is tested by | Front oxygen sensor® COUNT: More .
- . } ® VACUUM SYS (Intake air
TEST examining the front oxy-  |than 5 times during 10 seconds leaks)
gen sensor” output at ® Front oxygen sensor® cir-
2,000 rpm under non- cuit ¥9
loaded state. -

® Front oxygen sensor

operation

® Fuel pressure high or low
® Mass air flow sensor

*. Oxygen sensor {M/T models except for California)
Heated oxygen sensor (M/T models for California and A/T models)
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

POWER BALANCE

® After warming up, idle the
angine.

® |njector operation of each
cylinder is stopped one
after another, and result-
ant change in engine rota-
tion is examined to evalu-
ate combustion of sach
cylinder. (This is only dis-
played for models where a
sequential multiport fuel
injection system is used.)

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

® Injector circuit (injector,
hamess or connector)

® Ignition circuit (Spark plug,
power transistor, ignition
coil, harmness or connector}

® Compression

® Valve timing

IACV-AAC/V
' SYSTEM

® After warming up, idie 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 open-
ing is at 80% and at 20%.

® Harmess and connector

® [ACV-AAC valve

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

@ |AS (Idle adjusting screw)
adjustment

EC-277
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
FREEZE FRAME DATA '
Freeze frame data -
. Description
item
gquGETHOUBLE ® ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer 1o
“ eti P No. | DTC” {(EC-287). '
[PXXXX] Alphabetical & 0. Index for DTC” (EC-287).]
® “Fuel injection system status” ai the moment a malfunction is detected is displayed.
® One mode in the following is displayed.
“MODE 2”: QOpen loop due to detected system malfunction
FUEL SYS DATA “MODE 3”: Open loop due to driving conditions (power enrichment, deceleration enrichment)
“MQDE 4”: Closed loop - using oxygen sensor(s) as feedback for fuel control
“"MODE 5”: Open locp - has not yet satisfied condition to go to closed loop
CAL/LD VALUE [%] |® The calculated load value at the moment a malfunction is detected is displayed.
gg]ooiﬁrg TEMP ® The engine coolant temperature at the moment a maifunction is detected is displayed.
® “Short-term fuel trim” at the moment a malfunction is detected is displayed.
S-FUEL TRIM [%] ® The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base
fuel schedule.
® “Long-term fuel trim” at the moment a malfunction is detected is displayed.
L-FUEL TRIM [%] ® The long-term fuel trim indicates much more gradual feedback compensation {0 the base fuel
schedule than short-term fuel trim.
E gn?]lNE SPEED & The engine speed at the moment a malfunction is detected is displayed.
:P[%:;PEED [k/h] #® The vehicle speed at the moment a malfunction is detected is displayed.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE

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

¢ 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 itern 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”

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

e While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)" mede, 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 Gl section, “Incident Simulation Tests” in “HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT™.)

2. “MANU TRIG”

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

|M SELECT MONITCR ITEM I II]L'I SET_RECORDING COND 1 |Pl'| SET_RECORDING COND J

B = [ R
| MaIN siGNALS | LONG TIME
| [
|
|
|

[  sELECTION FROM MENU
[ ADDRESS SETTING

I
| setina|]  START

’_—_ﬁE
|_\_\_1_I

T ]

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

SEF057P
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SEF138P

Data link connector
for GST

Sample screen”

CARB OBD-II
PROGRAM CARD
v0.05

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

SEF141P

[{ede o B o BV T L b )

CARB OBD-II MENU

1: CURRENT DATA

. FREEZE DATA

: TROUBLE CODES

. CLEAR CODES

. 02 TEST RESULTS
. READINESS TESTS
. AUTOPROBE

. SETUP

SEF142P

510

Generic Scan Tool (GST)

DESCRIPTION

Generic Scan Tool (OBDII scan tool) complying with SAE J1978
has five different functions explained on the next page.
1S09141 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-280



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

FUNCTION
Diagnostic test mode Function
[
MODE 1 (Current data) Th|§ mode gains access to cufrent emission-related data values, mclgdmg an.a
log inputs and outputs, digital inputs and outputs, and system status information.
This mode gains access to emission-related data value which were stored by [
MODE 2 {Freeze data) ECM during the freeze frame. Refer to "Freeze Frame Data” (EC-278).
This mode gains access to emission-related powertrain trouble codes which -
MODE 3 (Trouble codes) were stored by ECM. B
This mode can clear all emission-related diagnostic information. This in¢ludes:
® Clear number of diagnostic trouble codes (MODE 1) LE
® (Clear diagnostic trouble codes {(MODE 3)
MODE 4 (Clear codes) - ® Clear trouble code for freeze frame data (MODE 1)
® (Clear freeze frame data (MODE 2)
® Clear oxygen sensor test data (MODE 5)
® Reset status of system monitoring test (MODE 1)
MODE & (02 test results) This mode gains access to the on-board oxygen sensor monitoring test results. BE

T

=al
&

T

)

(I
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

NOTE
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TROUBLE DIAGNOSIS — General Description

Introduction
Sensors The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc. The ECM Gl

% ECM Actuatars accepts input signals from sensors and instantly drives actua-
tors. It is essential that both input and output signhals are proper

’@’ @ and stable. At the same time, it is important that there are no &

7 problems such as vacuum leaks, fouled spark piugs, or other

i problems with the engine.

It is much more difficult to diagnose a problem that occurs inter-  EX

mittently rather than continuously. Most intermittent problems
MEF036D

are caused by poor electric connections or improper wiring. In
‘R

this case, careful checking of suspected circuits may help pre- v
vent the replacement of good parts.

A visual check only may not find the cause of the problems. A
road test with CONSULT (or GST) or a circuit tester connected
should be performed. Follow the “Work Flow” on the next page.
Before undertaking actual checks, take just a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer can supply good information about such
problems, especially intermittent ones. Find out what symptoms ol
are present and under what conditions they occur. A “Diagnos- e
tic Worksheet” like the example on EC-286 shouid be used.

FE

Start your diagnosis by looking for “conventional” problems first. T

This will help troubleshoot driveability problems on an electroni-
cally controlled engine vehicle.

SEF234G
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TROUBLE DIAGNOSIS — General Description

Work Flow

CHECK IN

A4

Listen to customer complaints. {Get symptoms.)

A 4

..............................................

Freeze Frame Data (Pre-check).

Check, print out or write down, and erase Diagnostic Trouble Code (DTC) and

Symptoms
collected.

A 4

Verify the symptom by driving in the condition the

Narmal Code
(at STEP 1I)

customer described.

Malfunction Code
{(at STEP II)

No symptoms, except MIL
lights up, or Malfunction
Code exists at STEP Il

STEP il

Verify the DTG by performing the “DTC GONFIRMATION PROCEDURE”.

Choose the appropriate action.

NG

Malfunction Code (at STEP Il or IV)

BASIC INSPECTION

A 4

Perform inspections
according to Symptom
Matrix Chart.

' !

TROUBLE DIAGNOSIS FOR DTC XXX.

SYMPTOM BASIS (at STEP | or II})

REPAIR/REPLACE

Normal Code (at both STEP It and |V}
A

STEP VI

FINAL CHECK

Confirm that the incident is completely fixed by performing BASIC INSPECTION
and DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK).

STEP VI

oK
v

CHECK OUT

*1: If the incident cannot be duplicated, refer to Gl section {(“Incident Simulation Tests”, “HOW TO PERFORM EFFICIENT

DIAGNOSIS FOR AN ELECTRICAL INCIDENT”).

*2: If the on-board diagnostic system cannot be performed, check main power supply and ground circuit. Refer to
“TROUBLE DIAGNOSIS FOR POWER SUPPLY”, EC-315,

514
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TROUBLE DIAGNOSIS — General Description

Description for Work Flow
STEP DESCRIPTION

Get detailed information about the conditions and the environment when the incident/symptom occurred
using the “"DIAGNCSTIC WORKSHEET” as shown on the next page.

Before confirming the concem, check and write down (print out using CONSULT or Generic Scan Tool) the
Diagnostic Trouble Code (DTC) and the freeze frame data, then erase the code and the data. Refer to
STEP I EC-258. The DTC and the freeze frame data can be used when duplicating the incident at STEP Il & V.
Study the relationship between the cause, specified by DTC, and the symptom described by the customer. ER
(The "Symptom Matrix Chant” will be useful. Refer to EC-301.}

@

STEP |

=
it
i

Try to confirm the symptom and under what conditions the incident occurs. LG
The “DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Connect 7
STEF 1l CONSULT to the vehicle in DATA MONITOR (AUTO TRIG} mode and check real time diagnosis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. Refer to Gl section.

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

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

STEP IV If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. Refer to Gl section.

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

tive alternative. T
The “NG" result of the “OVERALL FUNCTION CHECK" is the same as the DTC detection.

(mn:

€3
e

Take the appropriate action based on the results of STEP [ through V. &
If the malfunction code is indicated, proceed to TROUBLE DIAGNQSIS FOR DTC XX. o
If the normal code is indicated, proceed to the BASIC INSPECTION. Refer to EC-298. Then perform inspec-

tions according to the Symptom Malrix Chart. Refer to EC-301. EA

STEP V

identify where to begin diaghosis based on the relationship study between symptom and possible causes.

inspect the system for mechanical binding, loose connectors or witing damage using (tracing) “Harness Lay-

outs”. [l
Gently shake the related connectors, components or wiring harness with CONSULT set in “DATA MONITOR
(AUTC TRIG)” mode.

Check the voltage of the related ECM terminals or monitor the output data from the related sensors with ER
CONSULT. Refer to EC-304.

Repair or replace the malfunction parts.

STEP VI

Once you have repaired the circuit or replaced a component, you need to run the engine in the same condi-

tions and circumstances which resulted in the customer’s initial complaint.

Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code (Diagnostic trouble code ES
STEP VI No. 55 or POQ00) is detected. If the incident is still detected in the final check, perform STEP VI by using a
different method from the previous cne.

Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) DTC in ECM. BT
Refer to EC-258.

EL

LD

EC-285 515



TROUBLE DIAGNOSIS — General Description

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

Weather conditions,

Diagnostic Worksheet

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

[0 Impassible to start [J No combustion O Partial combustion
[T Partial combustion affected by throtile position
O Startability (1 Partial combustion NOT affected by throttle position
[0 Possible but hard to start O Others
{ ]
. i1 No fast idle (1 Unstable O High idle O Low idie
O Idling
Symptoms O Others | ]
O Stumble O Surge O Knock O Lack of power
{0 Driveability [0 Intake backfire O Exhaust backfire
0O Others [ ]
O At the time of start 1 While idling
O Engine stall [1 While accelerating T While decelerating
i Just after stopping O While loadirg
incident O Just after delivery O Recently
neident oceurrence [J In the morning [ At night O In the daytime

Driving conditions

Frequency O Afl the time O Under certain conditions O Sometimes
Weather conditfons O Not affected
Weather [EI Fine O Raining E][ Snowing O Gthers
Temperature 1 Hot 71 Warm 4 Cool T Cold [ Humid °F
J Cold O Duwring warm-up O After warm-up
Engine conditions Engine speed [ . | o . ( . |
0 2,000 4,000 6,000 8,000 rpm
Road conditions O In town [ In suburbs O Highway [ Off road (up/down)
O Noet affected
O At starting O While idling [J At racing

[0 While accelerating
O While decelerating

O While cruising
O While turning (RH/LH)

Vehicle speed L
0

1
50 60 MPH

Malfunction indicator lamp

[ Turned on

O Not turned on

516
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TROUBLE DIAGNOSIS — General Description

Alphabetical & P No. Index for DTC

ALPHABETICAL INDEX FOR DTC P NO. INDEX FOR DTC al
DTC DTC
ltems Reference ltems Reference
{CONSULT screen terms) | MIL*1 CONSULT page CONSULT MIL*1 | (CONSULT screen terms) page
GST*2 GST*2 A,
CAMSHAFT POS| SEN 19 P0340 EC-318 50000 s5 | NO SELF DIAGNOSTIC _
CLOSED LOOP 37 PO130 EC-378 FAILURE INDICATED
COOLANT TEMP SEN 13 PO115 EG-a28 Po100 12 | MASS AIR FLOW SEN EC-323  [lf
‘COOLANT TEMP SEN | 98 PO125 EC-425 PoTIO 41 |INTAIR TEMP SEN EC-379
CRANK P/S (OBD) COG | 95 P1336 EC-421 sg:;g 12 :ﬁ%ﬁ?:;:g:l zi: Eg-gii
CRANK POS SEN (OBD) | 82 Po335 EC-406 PO125 98 |*COOLANT TEMP SEN £C-425 -
CYL 1 MISFIRE 68 P0301 £C-389 Fo130 7 | GLOSED LooP c.a7a
CYL 2 MISFIRE p -
e 87 P°3°2 EC 389 PO130 33 | FRONT 02 SENSOR EC-364
S 66 0303 C-389 P0135 91 |FR 02 SEN HEATER EC-416
CYL 4 MISFIRE 65 P304 EC-389 P0136 77 | REAR 02 SENSOR EC-401
ECM 31 POBOS EC-354 P0170 76 | FUEL INJ SYSTEM EC-396 FE
EGR SYSTEM 32 PO40C EC-356 P0O300 71 | RANDOM MISFIRE EC-389
EGRC SOLENOIDV 105 P1400 EC-433 PO302 &7 |ovL 2 MISFIRE £C-389 oL
EFGRC-BPT VALVE 36 PO402 EC-376 PO303 66 CYL 3 MISFIRE EC-389
FR 02 SEN HEATER 91 P0135 EC-416 PO304 85 | CYL 4 MISFIRE £C-389 T
FRONT 02 SENSOR 33 P0130 EC-364 P0325 34 |KNOCK SENSOR EC-369 ‘
FUEL INJ SYSTEM 76 PO170 EC-396 PO335 82 |CRANK POS SEN (OBD) | EC-406
IACV-AAC VALVE 25 POS05 EC-341 PO340 11 | CAMSHAFT POSI SEN EC-318 AT
iGN SIGNAL-PRIMARY 21 P1320 EC-336 PO400 32 |EGR SYSTEM EC-356
INT AIR TEMP SEN 41 PO110 EC-379 PO402 36 |EGRC-BPT VALVE EC-376
KNOCK SENSOR 34 P0325 EC-369 P0A20 7o | TW CATALYST EG-393 FA
MASS AIR FLOW SEN 12 PO100 EC-323 SYSTEM
GVER HEAT 28 £1500 45 P0500 14 | VEMICLE SPEED SEN EC-332
PARK/NEUT POSI SW 103 PO705 EC-430 P0505 25 | IACV-AAC VALVE EC-341 IR
RANDOM MISFIRE 71 PO200 EC-389 P060S S1|ECM EC-354
PO705 103 | PARK/NEUT POSI SW EC-430
REAR 02 SENSOR 77 PO136 EC-401
THROTILE POS) SEN s Po120 gy P1110 85 |VTC SOLENOID VALVE | EC-410 ER
- P1320 21 |IGN SIGNAL-PRIMARY EC-336
TOR CONV CLUTCH 8V | 94 P1550 EC-419 P16 o5 |CRANK P/S (OBD) COG | Ec-421
g‘\’,"sﬁi‘éﬁwm 72 P0420 EC-393 P1400 105 | EGRC SOLENOIDN Ec-433 S
P1401 E NSOR EC-372
VEHICLE SPEED SEN 14 POS00 EC-332 o550 :j $§2 ZO“I‘\"JC (SJfU'?(C;H v Eg 319
VTC SOLENOID VALVE | 85 P1110 EC-410 BS
P1900 28 | OVER HEAT EC-345

*1: .
These are controlled by NISSAN *2: These are prescribed by SAE J2012.
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart

ENGINE RELATED ITEMS

Diagnostic

trouble code

Detected items

No. ion i
. (Screen terms for CONSULT, Malfunction is detected when ...
miL | CONSULT |« F pIAG RESULTS” mode)
GST
11 P0340 Camshaft position sensor circuit | ® Either 1° or 180° signal is not detected by the ECM for the first
(CAMSHAFT POSI SEN) few seconds during engine cranking.
#® Either 1° or 180° signal is not detected by the ECM often enough
while the engine speed is higher than the specified rpm.
@ The relation between 1° and 180° signals is not in the normal
range during the specified rpm.
12 PO100 Mass air flow sensor circuit ® An excessively high or low voitage is entered o ECM.

(MASS AIR FLOW SEN) @ Yoltage sent to ECM is not practical when compared with the
camshaft position sensor signal and throttle position sensor sig-
nal.

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

(COOLANT TEMP SEN)

14 P0500 Vehicle speed sensor circuit @ The almost 0 km/h (0 MPH) signai from the sensor is detected by

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

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

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

25 PO505 Idle speed control function ® The idfe speed control function does not operate properly.

(IACV-AAC VALVE)

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

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

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

LIFTING

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

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

518
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable
—: Not applicable

Check ltems
{Possible Cause)

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

*4
“OVERALL
FUNCTION
CHECK”
Quick Ref.

Fail
Safe
System

MIL
[llumination

Reference
Page

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

RUNNING

2 trip

EC-318

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

RUNNING

RUNNING

2 trip '

EC-323

® Marness or connectors
{The sensor circuit is open or shorted.)
® Engine coolant temperature sensor

IGN: ON

2 trip

EC-328

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

DRIVING

LIFTING

2 trip

EC-332

® Harness or connectors

(The ignition primary circuit is open or shorted.) -

® Power transistor unit
® Camshaft position sensor
® Camshaft position sensor circuit

RUNNING

2 trip

EC-336

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

RUNNING

2 trip

EC-341

*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 “DIAGNQSTIC 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 DTG 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-289

: Lifting up the vehicle, running engine and spinning wheels are required.
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

ENGINE RELATED ITEMS

Diagnostic
trouble code

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

miL| CONSULT | uge) £ plaG RESULTS” mode)

Detected items

GST
28 P1500 Cooling fan circuit ® Cooling fan does not operate properly.
*2) {OVER HEAT) {Overheat)
® Cooling system does not operate properly.
(Overheat)
® Cngine coolant was not added to the system using the proper fill-
ing method.
3 PO605 ECM ® ECM calculation function is malfunctioning.
{ECM)
32 PO400 EGR function ® The EGR flow is excessively low or high during the specified driv-
(EGR SYSTEM) ing condition.
33 P0130 Front oxygen sensor* circuit ® An excessively high voltage from the sensor is detected by the ECM.
(FRONT 02 SENSOR) ® The voltage from the sensor is constantly approx. 0.3V,

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

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

34 P0325 Knock sensor circuit ® An excessively low or high voltage from the sensor is detected by
(*1) (KNOCK SENSOR) the ECM.

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

36 P0O402 EGRC-BPT valve function ® EGRC-BPT valve does not operate properly.
{(EGRC-BPT VALVE)

37 PO130 Closed loop control ® The closed loop control function does not operate even when
(CLOSED LOOP) vehicle is driving in the specified condition.

*1. Freeze frame data is not stored in the ECM for the “Knock sensor”. The MIL will not light up for a “Knock sensor” mal-
function.
*2: Diagnostic trouble code No. P1900 is not displayed in SELF-DIAGNOSTIC RESULTS mode with CONSULT.

*3: This is Quick Reference of “DTC CONFIRMATION PROCEDURE”.

Details are described in each TROUBLE DIAGNOSIS FOR DTC XXX.

Abbreviations are as follows:
IGN: ON : Turning the ignhition switch ON is required for the ECM to detect a malfunction (if one exists).
RUNNING: Running engine is required for the ECM to detect a malfunction (if one exists).
LIFTING : Lifting up the vehicle, running engine and spinning wheels are required for the ECM.
DRIVING : Driving the vehicle in the specified pattern is required for the ECM.
* Oxygen sensor (M/T models except for California)

Heated oxygen sensor (M/T models for California and A/T models)
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable

—: Not applicable

Check ltems
(Possible Cause)

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

*4
“OVERALL
FUNCTION
CHECK”
Quick Ref.

Fail
Safe
System

MIL

Hlumination

Reference
Page

@ Harness or connectors.
(The cooling fan circuit is open or shorted.)
® Cooling fan
® Radiator hose
#® Radiator
® Radiator cap
® Water pump
#® Thermostat
For more information, refer to “MAIN 12 CAUSES
OF OVERHEATING”, (EC-352).

IGN: ON
(RUNNING}

2 trip

EC-345

® ECM
(ECCS control module}

RUNNING

2 trip

EC-354

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

® EGR and canister control solenoid valve
® Tube leaking for EGR valve vacuum

® EGRC-BPT valve leaking

RUNNING

2 trip

EC-356

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

RUNNING

2 trip

EC-364

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

RUNNING

EC-369

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

RUNNING

2 trip

EC-372

® EGRC-BPT valve
® Rubber tube (cbstructed or misconnected)

RUNNING

2 trip

EC-376

® The front oxygen sensor* circuit is open or
shorted.
® Front oxygen sensor

RUNNING

1 trip

EC-378

*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 “DIAGNQSTIC TROUBLE CODE CONFIR-

MATION PROCEDURE".

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

be considered o 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 DIAGNOQSIS 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, solencid and circuit.

LIFTING

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

EC-291

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

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

ENGINE RELATED ITEMS

Diagnostic

trouble code

Detacted itemns

No. ion i
(Screen terms for CONSULT, Malfunction is detected when ...
w1 CONSULT | “SELF DIAG RESULTS" mode)
GST
41 POT10 intake air temperature sensor | ® An excessively low or high voltage from the sensor is detected by
circuit the ECM.
(INT AIR TEMP SEN) ® Yoltage sent to ECM is not practical when compared with the engine
coolant temperature sensor signal.
43 PO120 Throttle position sensor circuit | ® An excessively low or high voltage from the sensor is detected by
(THROTTLE POS! SEN}) the ECM.
@ Voltage sent {o ECM is not practical when compared with the mass
air flow sensor and camshaft position sensor signals.
55 (P0O000) No failure & No malfunction related to OBD system is detected by either ECM or
(NO SELF DIAGNOSTIC FAIL- | A/T control unit.
URE INDICATED...)
65 P0O304 No. 4 cylinder's misfire {Three way catalyst damage; {Exhaust quality deterioration}
(CYL 4 MISFIRE) The misfire occurs, which will The misfire occurs, which will not
- — damage three way catalyst by damage three way catalyst but will
66 PO303 No. 3 cylinders misfire overheating. affect emission deterioration.
(CYL 3 MISFIRE)
67 P0O302 No. 2 cylinder's misfire
(CYL 2 MISFIRE)
68 Po301 No. 1 cylinder's misfire
(CYL 1 MISFIRE)
71 PO300 Multiple cylinders’ misfire
{RANDOM MISFIRE)
72 P0420 Three way catalyst function ® Three way catalyst dees not operale properly.
{TW CATALYST SYSTEM) ® Three way catalyst does not have enough oxygen storage capacity.
76 P0O170 Fuel injection system function | ® Fuel injection system does not operate properly.
{FUEL INJ SYSTEM) ® The amount of mixture ratio compensation is excessive.
(The mixiure ratio is too lean or tco rich.)
77 P0O136 Rear heated cxygen sensor ® An excessively high voltage from the sensor is detected by the

circuit
(REAR O2 SENSOR)

ECM.

® 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.

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

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

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

LIFTING

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

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

*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-
MATICN PROCEDURE”.
When no DTC CONFIRMATION PROCEDURE is availabie, the "NG” resuit of the OVERALL FUNCTION CHECK can
be considered to mean the same as a DTC detection.

® During an "NG™ OVERALL FUNCTION GHECK, the DTC might not be confirmed.

522
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable
—: Not applicable

Check ltems
(Possible Cause)

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

*4
“OVERALL
FUNCTION
CHECK”
Quick Ref.

Fail
Safe
System

MIL
llumination

Reference
Page

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

IGN: ON

2 trip

EC-379

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

LIFTING

IGN: ON

2 trip

EC-384

® No failure

& [mproper spark plug

® |gnition secondary circuit is open or shorted
# |nsufficient compression

® [ncorrect fuel pressure

® EGR valve

® Injector circuit is open or shorted

® njectors

® |ntake air leak

® Lack of fuel

® Magnetized flywheel (drive plate})

DRIVING

(Three way
catalyst
damage)

1 trip
{Exhaust
quality dete-
rioration)

2 trip

EC-389

® Three way catalyst
® Exhaust tube

® Intake air leak

® |njectors

® Injector leak

RUNNING

1 trip

EC-393

® [ntake air leak

® Front oxygen sensor
® |njectors

® Exhaust gas leak

® |ncorrect fuel pressure
® Mass air flow sensor
® Lack of fuel

RUNNING

2 trip

EC-396

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

RUNNING
(DRIVING)

2 trip

EC-401

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

Abbreviations are as follows:

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

LIFTING

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

EC-293

: Lifting up the vehicle, running engine and spinning wheels are 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. (Screen terms for CONSULT, “SELF DIAG Malfunction is datected when ...
mip | CONSULT RESULTS” mode)
GsT
82 P0335 Crankshaft position sensor (OBD) circuit ® The proper pulse signal from the sensor is not
[CRANK POS SEN (OBD)] detected by the ECM while the engine is running
at the specified rpm.
85 P1110 VTC solenoid valve circuit ® The improper voltage signal is entered to ECM
(VTC SOLENQID VALVE) through the solenoid valve.
91 P0135 Front heated oxygen sensor heater circuit ® The current amperage in the heater circuit is out
(FR O2 SEN HEATER}) of the normal range. (The improper voltage drop
signal is entered toa ECM through the heater.)
94 P1550 T/C cluich solencid valve ® The improper voltage signal is entered to ECM
(TOR CONV CLUTCH 8V) through the solenoid valve.
® A/T can not perform {ock-up even electrical cir-
cuit is good. '
95 P1336 Crankshaft positicn sensor (OBD) @ The chipping of the flywheel or drive plate gear
[CRANK P/S (OBD)COG] tocth (cog) is detected by the ECM.
98 P0125 Engine coolant temperature sensor function ® Voltage sent to ECM from the sensor is not
(*COOLANT TEMP SEN) practical, even when some time has passed
after starting the engine.
® Engine coolant temperature is insufficient for
closed loop fuel contral,
103 P0O705 Park/Neutral positicn switch circuit ® The signal of the park/neutral position switch is
(PARK/NEUT POSI SW) not changed in the process of engine starting
and driving.
105 P1400 EGR valve and canister control solenoid valve ® The improper voltage signal is detected by the
circuit ECM through the solenoid valve.
(EGRC SOLENCID/A)
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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 items L A
(Possible Cause] TION PRO- [FUNCTION |Safe ilumination | Page Ril2
CEDURE” |CHECK” System
Quick Ref. | Quick Ref. BN
® Harness or connectors
{The sensor circuit is open.) .| RUNNING — — 2 trip EC-406
® Crankshaft position sensor (OBD) LG
® Harness or connectors
(The VTC solenoid valve circuit is open or IGN: ON _ _ 2 trip £C-410
shorted.)
® VTC solencid valve
® Harness and caonnectors
(The heater circuit is open or shorted.) RUNNING — — 2 trip EC-416 =k
@ Front heated oxygen sensor heater
@ Harness or connectors
(The valve circuit is open or shorted.} ) GL
® T/C clutch solenoid valve DRIVING - - 2 trip EC-418
® Hydraulic control circuit of A/T
® Harness or connactors Mv
@ Crankshaft position sensor (OBD) RUNNING — — 2 trip EC-421
® Flywheel {Drive plate)
® Hamess or connectors AT
(High resistance in the sensor circuit.)
® Engine coolant temperature sensor — RUNNING — 2 trip EC-425
® Thermostat A
® Harpness or connectors
(The switch circuit is open or shorted.) . RA
- . —_ IGN: ON — 2 trip EC-430
® Neutral position switch
® [nhibitor switch Sy
® Harness or connectors IGN: ON Bk
(The valve circuit is open or shorted.) — (RUN- — 2 trip EC-433
® EGR valve and canister control solenoid valve NING) ST
Note: A dead (weak) battery will reduce the accuracy of the on-board diagnosis and may cause the MIL to light up
without any malifunctions.
RS

*3: This is Quick Reference of “DTC CONFIRMATION PROCEDURE”.
Details are described in each TROUBLE DIAGNOSIS FOR DTG XXX
Abbreviations are as foliows: o
IGN: ON : Turning the ignition switch ON is required for the ECM to detect a malfunction (if one exists). BT
RUNNING: Running engine is required for the ECM to detect a malfunction (if one exists).
LIFTING : Lifting up the vehicle, running engine and spinning wheels are required for the ECM.
DRIVING : Driving the vehicle in the specified pattern is required for the ECM. HA,
*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 “DIAGNQSTIC TROUBLE CODE CONFIR-
MATION PROCEDURE". =
When no DTC CONFIRMATION PROCEDURE is available, the “NG” resutt of the QVERALL 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”. X
Details are described in each TROUBLE DIAGNOSIS 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: Running engine is required for checking the function of the sensor, switch, solengid and circuit.
LIFTING : Lifting up the vehicle, running engine and spinning wheels are required.
CRIVING : Driving the vehicle in ihe specified pattern is required.
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TROUBLE DIAGNOSIS — General Description

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

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

Priority

Detected items {(DTC)

1

® ECM (31, POB05)

® Mass air flow sensor circuit
(12, PO100)

® Throttle positicn sensor circuit
(43, PO120)

® EGRC solenoid valve circuit
(105, P1400)

® Camshaft position sensor circuit
(11, P0340)

® Vehicle speed sensor circuit
{14, PO500)

® |ntake air temperature sensor cir-
cuit

(41, PO110)

® Knock sensor circuit (34, P0325)

® Engine coolant temperature sensor
circuit (13, P0115) (98, PO12E5)

® |gnition signal circuit (21, P1320)

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

2 ® FGR temperature sensor circuit & Crankshaft position sensor circuit @ Front oxygen sensor” circuit
{35, P1401) (82, P0335} (95, P1336) (33, PO130)
® T/C clutch solenoid valve ® Cooling fan circuit ® Rear heated oxygen sensor circuit
(84, P1550) (28, P1900) {77, PO136)
3 ® EGR function (32, P0400) # Misfire {65 - 71, P0304 - PO300) # Fuel injection system function

& EGRC-BPT valve function
(36, P0402)

® |ACV-AAC valve circuit (25, PO505}

® Closed loop control (37, PO130)

(76, PO170)

& Three way catalyst function
(72, PO420)

*. Oxygen sensor (M/T models except for California)
Heated oxygen sensor (M/T modeis for California and A/T models)
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

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

DTC No.

MIL CONSULT
GST ' [i%

12 PO10Q Mass air flow sensor Engine speed will not rise mare than 2,400 rpm due to the fuel cut.
circuit -

Detected items Engine operating condition in fail-safe mode

13 PO115 Engine coolant tem- Engine coolant temperature will be determined based on the time after
perature sensor circuit [ turning ignition switch “ON” or “START”,

Condition Engine coolant temperature decided L&

Just as ignition switch is turned ON

or Start 40°C (104°F

More than 4 minutes after ignition

ON or Start 80°C (176°F)

40 - 80°C (104 - 176°F)
{Depends on the time)

i)
(A

Except as shown above

When the fail-safe system for engine coclant temperature sensor is
activated, the cooling fan operates while engine is running .

43 PO120 Throttle position sensor | Throttle position will be determined based on the injected fuel amount
circuit and the engine speed. T
Therefore, acceleration wili he poor.

Condition Driving condition

When engine is idling Normal

When accelerating Poor acceleration

— — Start signal circuit If the ECM always receives a start sighal, the ECM will judge the start

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

This prevents extra enrichment. _ =,
After the engine speed is below 200 rpm, start-up enrichment will be
allowed until the engine speed reaches 1,000 rpm.

— — ECM Fail-safe system activating condition when ECM is malfunctioning BR
The computing function of the ECM was judged to be malfunctioning.

When the fail-safe system activates (i.e., if the ECM detects a malfunc-
tion condition in the CPU of ECM), the MALFUNCTION INDICATOR ST
LAMP on the instrument panel lights to warn the driver.

Engine control, with fail-safe system, operates when ECM is mal-

[HES
functioning RS
When the fail-safe system is operating, fuel injection, ignition timing,
fuel pump operation, IACV-AAC valve operation and cooling fan opera- o7
tion are controlled under certain limitations. N
Operation
Engine speed Engine speed will not rise more than 3,000 rpm .
Fuel injection Simultaneous multipert fuel injection system
Ignition timing Ignition timing is fixed at the preset valve EL
Fuel pump re'lay is “ON"” when engine is running anrd
Fuel pump “OFF” when engine stalls o
74
IACV-AAC valve Full open
. Cooling fan relay “ON” when engine is running, and
Coaling fans "OFF” when engine stalls
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TROUBLE DIAGNOSIS — General Description

Basic Inspection

BEFORE STARTING

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

2. Open engine hood and check the
following:

® Harness connectors for proper con-
nections

® Vacuum hoses for splits, kinks, and
proper connections

® Wiring for proper connections,
pinches, and cuts

E
h 4

SEF142I
B
g s AN
&= Data link connector
for CONSULT
o s AECE78
B IGN TIVMING ADJ W [ ]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING S0, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

[ START |

SEF555N

CONNECT CONSULT TO THE
VEHICLE.

Connect "CONSULT” to the data link
connector for CONSULT and select
“ENGINE” from the menu. Refer to
EC-268.

A 4

DOES ENGINE START?

No

Goto R.

Yes

b4

Throttle position sensor

[
. A
“ /AECTQG

Timing
light
4

-
LA

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

Ignition timing:
8°+2° BTDC

NG

-

@ . Warm up engine sufficiently.
2. Stop engine and disconnect
throttle position sensor har-
_ ness connector.
3. Start engine.
4. Check ignition timing at idle
using timing light.
Ignition timing:
g8°x2° BTDC

SEF284G

528

lOK

(Goto @ on next page.)

EC-298

¥

Adjust ignition timing by
turning camshaft position
sansor.




TROUBLE DIAGNOSIS — General Description
Basic Insp%:tion (Cont’d)

D] B IGN TIMING ADJ B [ l
IGNITICN TIMING FEEDBACK D NG
CONTROL WiLL BE HELD BY CHECK IDLE ADJ. SCREW INITIAL »| Adjust engine speed by Gl
TOUCHING START. SET RPM. turning idle adjusting
AFTER DOING 50, ADJUST 1. Select “IGN TIMING ADJ” in sCrew.
IGNITION TIMING WITH A E “WORK SUPPORT” mode. 4
TIMING LIGHT BY TURNING 2. When touching “START”, pa
THE CAMSHAFT POSITION does engine speed fall to the
following spead?
SENSOR. MIT 625250 rpm El
AT 72550 rpm (in “N” g
L START l position)
SEF546N OR
Does engine run at the following LG
speed?
B THRTL POS SEN ADJ L] M/T: 62550 rpm
AIT: 72550 rpm (in “N”’
*%% ADJ MONITOR * %% position)
THRTL POS SEN 0.52V J OK
3 NG FE
-------- MONITOR ======== CHECK THROTTLE POSITION SEN- o] Adjust output voltage to re
CMPS«RPM (REF)  Orpm SOR IDL%P?SITI?_I:h L POS SEN (:1.51 r: 0.1V by rotating
= 1. Perform throttle position sensor
CLSD THLP ON ADJ" in “WORK SUPPORT” body. ol
maode,
2. Check that output voltage of
SEF165P throttle position sensor is X
approx. 0.35 to 0.85V (Throttle MT
B valve fully closes.) and "CLSD
o cqunEsT THL/P SW" stays "ON".
Ll 9 OR .
Measure output voltage of AT
throttle position sensor using
@ voltmeler, and check that it is
approx. 0.35 to 0.65V. (Throttle =
valve fully closed.) =
,
Air duct — 5 OK L 4 o
= 2]
Throttle position sensar = RESET IDLE POSITION s
harmess connecior MEMORY. ‘
AR S N AECTO7 1. Warm up engine suffi-
ciently. BE
2. Turn ignition switch =
“OFF” and wait at
least 3 seconds.
3. Disconnect throttle 8T
paosition sensor har-
ness connector,
4. Start engine and wait
at least 3 seconds in BE
“N” position.
5. Reconnect throttle
position sensor hat-
ness connecter while Efh
running engine.
« A
4 EL

(Go to next page}
(O
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TROUBLE DIAGNOSIS — General Description

530

Basic Inspection (Cont’d)

v

CHECK IDLE SPEED

NG

Y

Read the engine idle speed in
“DATA MONITOR” mode with
CONSULT.

M/T models except for Canada:
675250 rpm
M/T models for Canada:
750+50 rpm
A/T models:
80050 rpm (in “N” position}
QR

@ Check idle speed.
M/T models except for Canada:
67550 rpm
M/T models for Canada:
750+£50 rpm
A/T models:
80050 rpm (in “N’’ position)

iOK

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

Erase the stored memory in ECM.
Refer to “ON-BOARD DIAGNOSTIC
SYSTEM DESCRIPTION”, EC-258.

{OK

INSPECTION END

EC-300

Adjust idle speed. Refer
EC-251.




TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM -
=z (€l
o
< _
= w -
w o | S|z @ i)
g7 ~|k=0 o
T|Q|= glel|E I
= 219 | Z =\ 5
|5 DN<5 |5 Zlzal2 ot
Fa) =l | = o
SYSTEM 3l oS5 £ 215 é W' Reference Bl
— Basic engine control system o E RN 5‘ =z a|o|o % page
| ARG z|g|S 0|2
| w g wio v ol3|= Z|a =Y
fj Wiwl|2E ZF 5] i e} =% LG
I|=|O0|= w = w |9 O w e
OIC |28 |F|Qiw|B|2|lu(le|s Ao
olo|@iw|Q| |5 Sic|S|E|Z(2(=|9 ||
zlz|z|elE|o|E|<|cls|u|8|8|E|8|5|E
gld|@|Z2|E|vlE|ld|xmlIZ|w|ujE|E|E |
|2|3|2|8|2|2|5|2|E 2IR|S|5|2|2 |5
T|r|e|S|E|S|z (6 |a < (W W(W|O|C|(O|(m
TA|TBHC|1IFIIHARMS IM [1J [ IL K [T IV [IN 1P [ 1X [1Y
Fuel Fuel pump circuit YD Olo . O [EC-442 [FE
Fuel pressure regulator system e o0 |0 00 OO0OO . Er-249
Injector circuit L BN BN BE BN BN ] L Bielle) ® EC-437
Evaporative emission system ololololololoiololo O EC-246 Sl
Air Posilive crankcase ventilation system | O |O|®|® | @ |O|O|(O|10O|1OC Q|0 EC-248
ncorrect idle speed adjustment OI0IO10 O O EC-251
IACV-AAC valve circuit ¢ ® &0 sl0|0 OO o () | EC-341 MT
|IACV-FICD solenoid valve circuit OlOIC|CIOIO|IC|I0|O O EC-451
Ignition Incorrect ignition timing adjustment OlO(e|Oje| @ LETOI® L EC-251
Ignition circuit o (oo o (o o N O L EC-336 &7
EGR EGR va_ilve_& canister control solenoid elele ° O ° EC-433
valve circuit
EGR system OO | e|e|e | L BEQ L EC-356 |5
Main power supply and ground circuit orololololo Olo O O O |EC-315
Cooling |Cooling fan circuit O10I01010I01010 O OtO O |EC-345
Air conditioner circuit OIOIOI010iIO1010 O O | HA section =1
gt
® ; High Possibility ltem i +
; Low Possibility ltem {continued on next page)
81
BT
HA,
EL
(374
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
=
)
g _
A = Ll
AEIE F 2
g1a|E Gla |2 <
—_ 20|, Zi=1a =
= | < — J0 | = O
=0 = glo w|wm jasd
gl ST 2 7 2 0
SYSTEM al= O|0]=|= 0z @ ] Reference
e aou o =10z
— ECCS system Ol wid|lg|Z alo|o % page
g s ElE(S(E z|d|© gz
i 2189« =1 =Z|a
< |7 dJlD(Z|F | O = | =T
Sl W w = Q rd w|o|w
nlelag|E(2(9(Z2]10 wlSlyiw(@l2|E
alhlole ||z |w|e S5 %lo|%|2
olelgle|2lc|23lEZ|Z|% |22 |38z
Zl2(z|Y|k|0IE r wlRlalz|o|o|E
S||8IZ2|E|c(BlF|<|FI2 Pl |e|slw
AR R EEE
I|T|e|d|T|3|z|o|dl<|l|D|0!0|0|0|m
1A[IB[1C|1TF(IH[1R|[1S[IM|1J [ ILIK[1T |1V [IN 1P J1X|1Y
ECCS Camshaft position sensor circuit LA JIOIR AL REQ) OO0 O EC-318
Mass air flow sensor circuit ¢e|o|@| 0|0 @ O|le O L EC-323
Front oxygen sensor circuit LN R NN OO0 [ EC-364
Esi?lne coolant temperature sensor cir- PP P P P PN ololo . EC-328, 425
Throttle position sensor circuit L AR NI BN [ EC-384
Lzzz:recl throitle position sensor adjust- olelolo O O EC-298
Vehicle speed sensor circuit O1010O O EC-332
Knock sensar circuit LA O O EC-369
ECM oo OO1OI010[0[0|1010 O EC-354, 297
Start signai circuit OO EC-440
Park/Neutral position switch circuit O OO0 O EC-430
quer steering oil pressure switch cir- oo EC-446
cuit
@ ; High Possibility Item ’ {continued on next page)

Or Low Possibility ttem
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM

Gl

A

Reference
page

SYSTEM
— Engine mechanical & other

ENGINE STALL
NO RETURN TO IDLE/HIGH IDLE
I

OVERCOOLS

AFTER FiRE
| ENGINE RUN ON (DIESELING)

BACK FIRE

| LACK OF POWER/POOR ACCELERATION

| EXCESSIVE FUEL CONSUMPTION
= | EXCESSIVE QIL CONSUMPTION

Z|BATTERY DEAD (UNDER CHARGE)

x| HESITATION/FLAT SPOT/SURGE

Z| SPARK KNOCK (PINGING)

| OVERCHARGING

0| ROUGH IDLE
= | OVERHEATS

-
—
-n
-
—y
w0
—
—_
[
—_
—
—_
T

Fuel Fuel tank

Fuel piping

Vapor {ock

Valve deposit

Poor fual (Heavy weight gasoline, Low
octane)

Air Air duct

Air cleaner

Air leakage from air duct

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

Air leakage from intake manifold/
Collector/Gasket

Cranking Battery

Alternator circuit

Starter circuit

Flywhae!

Clutch interlock switch

Inhibiter switch

Engine Cylinder head

Cylinder head gaskel

Cylinder block

Fiston

Piston ring

Connecting rod

Bearing

Crankshaft

Valve Timing chain

mechanism | Camshatt

Intake valve

Exhaust vatve

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

Lubrication | Oil parv/Oit strainer/Qil pump/Qil filter/
Qil gallery

Qil level (Low)/Filthy oil

Cocling Radiator/Hose/Radiator filler cap
Thermostat

Water pump

Water galiary

Cooling fan

Coolant level (low)/Contaminated cool-
ant

O

O O] |Olo|»|HARD/NG START (COLD)
O OI0|00 | m| HARD/NO RE-START (HCT)

O o] o
O C O

C

FE section

_ AT

o)

OO o (e O |&C| O O] |O
QO

O] e |8 O OO O OP00
OO O |8 O OO O |0 O
D0 e e O OO0 O
OO O (e O O] O O |O

EL section o
P&

CL section -
[hEi
AT section (%)

o0

a0
&)

Qlo
|
e

OO 10| 1O

OlCO

ae
BEY

O
=
ol
nTh
4

&

O SO & (6 ele e eDiOC o eiele e e e » o O
o} ole] o] ol'e] olNeN ol ele] el ele]e] ole]ele] ele]e]sle]leil Yol olNe

O [COICIOC] & [CIOO|[eeOCI0ICICI 8O | e e
oN el elelelelolReNl lelelell lelslelelalr IX IFIN ]
ol o] e] o] e]eleolNeN el ILILI JolololelelelE 1K}
oN eleleolelel ol NI jelelell lolelelelelele]k N
ool eleleleleleoN el elell lelelelelelell lele]e)
O OO0 O [OCIOIICIOIDICIOIOIDIDIOID

O 0PSO

@ ; High Possibility Item
(); Low Possibility tem
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

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

* Specification data may not be directly related to their compenents 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

CMPS-RPM (REF)

MAS AIR/FL SE

COOLAN TEMP/S

Engine: After warming up

® Tachometer: Connect Almast the same speed as the CON-
® Run engine and compare tachometer indication with the CONSULT value. | SULT value.

® Engine: After warming up idle 10-17V

® Air conditioner switch: OFF

® Shift lever: “N”

® No-ioad 2,000 rpm 1.5-21V

.

More than 70°C {158°F)

FR O2 SENSCR

FR O2 MNTHR

® Engine: After warming up

Maintaining engine speed at 2,000
rpm

0-03V«<06-10V

LLEAN «» RICH
Changes more than 5 times
during 10 secends.

RA O2 SENSOR

RR Oz MNTR

® Engine: After warming up

Maintaining engine speed at 2,000
rpm

0 < Approx. 2.2V

LEAN < RICH

VHCL SPEED SE

& Turn drive wheels and compare speedometer indication with the CONSULT

Almaost the same speed as
the CONSULT value

value
BATTERY VOLT ® |gnition switch: ON (Engine stopped) 11 - 14V
it fteh: Throttle valve fully closed 0.35 - 0.65V
THRTL POS SEN | ® lgnition swilch: ON Y
{Engine stopped) Throttle valvs fully openad Approx. 4.0V

EGR TEMP SEN

® Engine: After warming up

Less than 4.5V

START SIGNAL

® (gnition switch: ON — START — ON

OFF — ON — OFF

Throttle valve:

® iti ; ldle position ON
CLSD THL/P SW Igmtlgn switch: ON
{Engine stopped) Throttle valve:
. OFF
Slightly open
o A/C switch “OFF” OFF
Engine: After warming up, idle the
AlR COND SIG engine A/C switch “"ON" ON
(Compressor operates)
Shift lever “P” or “N” ON
P/N POSI SW ® [gnition switch: ON
Except above OFF
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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 ® Eng.me.' After warming up, idle the {forward direction) N
engine - - }\‘U B
The steering wheel is turmed ON e
IGNITION SW ® [gnition switch: ON — OFF ON — OFF
HEATER FAN SE | ® Heater fan switch: ON — OFF ON — OFF B
Rear window defogger is operating
I Baiin ON
and/or lighting switch* is on
LOAD SIGNAL ® Ignition switch: ON LE:
Rear window defagger is not operat-
- o N OFF
ing and lighting switch is not on
® Engine: After warming up Idle 24 .32 msec
INJ PULSE . Alr_condltl?gef,swnch. OFF
Shift lever: “N
® No-load 2,000 rpm 1.9 - 3.2 msec. .
FE
ldle 0.7 - 1.5 msec
B/FUEL. SCHDL ditto
: 2,000 rpm 0.7 - 1.5 msec
Idle 6 -10° BTDC Gl
IGN TIMING ditto
2,000 rpm More than 25° BTDC
Idle 20 - 50% T
IACV-AAC/H ditto
2,000 rpm —
A/F ALPHA ® Engine: After warming up pg?l:malmng engine speed at 2,000 56 - 155% A
AlR COND RLY ® Ajr conditicner switch:  OFF — ON OFF — ON
@ [gnition switch is turned to ON (Operates for 5 seconds) |5,
® Engine running and cranking ON
FUEL PUMP RLY | @ when engine is stopped (stops in 1.0 seconds)
® Except as shown above OFF B
Engine coolant temperature is 90°C FF
® After warming up engine, idie the | (194°F) or less 0
COOLING FANM engine. - - BE
® Air conditioner switch: OFF Engine coolant temperature is 81°C ON
(196°F) or mare
Idle OFF &
VALVE TIM SOL ® Engine: After warming up =
2,000 rpm ON
L4 Epgine: ..t\_fter Warrping up ldle ON —
® Air conditioner switch: OFF TS
® Shift lever: N
EGRC soLv ® No-load AT models:.2,000 rpm
® M/T medels: Jack up drive wheels M/T models: 2,000 rpm OFF [
and shift to 1st gear position and more than 16 km/h (10 mph)
*: 1st position for USA models, 2nd position for Canada models
&
EL
iy
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TROUBLE DIAGNOSIS — General Description

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

MONITOR ITEM CONDITICN SPECIFICATION
Idle ON
TCC S0LV ® Engine: After warming up Vehicle speed is 84 km/h (40 MPH) or { oo
more in “D" position
® Engine speed: Idle ON
02 SEN HEATER*
® Engine speed: Above 3,200 rpm OFF
: if‘gine;{f‘er Wa”!:"r;g o Idle 15.0 - 30.0%
ir conditioner switch:
CALILD VALUE ® Shift lever; “N” o
® No-load 2,500 rpm 13.0 - 28.0%
® Ignition switch: ON Throttle valve fully closed 0.0%

ABSOL TH-P/S

{Engine stopped)

Throttle valve fully opened

Approx. 89%

® Engine: After warming up idle 1.0 - 4.0 gmis
® A L o .
MASS AIRFLOW Atr_condltloner switch: OFF
@ Shift lever: N
® No-load 2,500 rpm 5.0-10.0 gm/s
*: For A/T models and California M/T models.
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data
Monitor Mode

The following are the major sensor reference graphs in “DATA MONITOR” mode. &l
(Select “HI SPEED” in “DATA MONITCOR” 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 THU/P SW" when depressing

the accelerator pedal with the ignition switch “ON”. i
The signal of “THRTL POS SEN” and “ABSOL TH-P/S” should rise gradually without any intermittent drop  EF
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 L@
10:22 +02"89 10:22 % +02"69 1022 x0.1v +02"69 =
OFF ON 0 25 50 75 - 100 0 13 26 38 51
1" ‘ . T
Release T, .
" , FE
Full ; i
Depress | i
i
g i GL
t ' SEF058P

CMPS-RPM (REF), MAS AIR/FL SE, THRTL POS SEN, RR 02 SENSOR, FR 02 SENSOR, [j7
INJ PULSE

Below is the data for “CMPS-RPM (REF)’, “MAS AIR/FL SE”, “THRTL POS SEN”, “RR 02 SENSOR?”,
“FR O2 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. .

e53
=8
=3 B2
T onl
-
~,
g_ T, * "CMPS+*RPM(REF)" should increase gradually EE
ES & b ., while depressing the accelerator pedal and
w * 'm.._‘." should decrease gradually after releasing
= ""-ﬁ.,,, the pedal without any intermitient drop or rise. 27
o ©d .,
3_:) T i B A W
& &
33° L RS
B
O =]
Lrw
o
D U
+ g - ris™
>
“@. . . EL
g * “MAS AIR/FL SE" should increase when
5") et ey depressing the accelerator pedal and should
o ' = - decrease at the moment “THRTL POS SEN* is N
5 O- . 163
< closed (accelerator pedal is released).
ad
=8° 'y
SEF059FP
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TROUBLE DIAGNOSIS — General Description

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

§ 8 &
o =
o Q
' +
31 )

2 od ) * "THRTL POS SEN" should increase while
= ‘EE ™ . . depressing the accelerator pedel and should
t decrease while releasing it.

3 o
n_ ™
o -
c 8
F 3 °
o M~ ©
S © -
v ¥ o
o o
T3
o
[

>

S o i E

g &

o * "RR 02 SENSOR" may increase immediately after
8 depressing the accelerator pedel and may
i 3 decrease after releasing the pedal.
3]
8w
P I R
£ 3 °
e M~ O
© © 1A
o ¥ o
o o
v
S

z

S @

Qo G

k=4 ol
o e P e 'FR 02 SENSOR" may increase immediately after
8 N . ; depressing the accelerator pedel and may
é 31 - : : decrease after releasing the pedal,

8 CLG .......... -. e e LTT— e e npes st
£ gox
© o~
e ¥ a7
83
VR
9-
i S
2 o4 A
. » "I{NJ PULSE" should increase when depressing
w - ! the accelerator pedal and should decrease
i0
4 ] - I when the pedal is released.
5 wmd ) - B

o O

£ 38 ry

SEF060P
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value
PREPARATION al
1. ECM is located behind the center console. For this
inspection, remove the front passenger center console
panel. R,
ECM harness =
connector N
AECE83
2. Remove ECM harness protector. e
FE
GL
ECM harness protector AECH13
W
3. Perform all voltage measurements with the connectors con- i
_nected. Extend tester probe as shown to perform tests eas-
Sl
Thin wire Tester probhe . _
BT
serse7| ECM HARNESS CONNECTOR TERMINAL LAYOUT i
I
101102[103] 10410506 38[39| [0[41] [53l54]55 |56 &
o7iogfiog| friottiz 4243 Hal45l46l5758159/60)
11af11afi1s| [Heli7}1s 29 |50| JA711816263/64(65, 1B
51[52] [66l67]68]69 o

HS. SEF064P,
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

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

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
[Engine is running.|
0.3 - 0.6V*
Idle speed
1 W/B Ignition signal — -
lEnglne is runnlng.|
Approximately 0.9v*
Engine speed is 2,000 rpm
[Engine is running.|
2 GY/R | Ignition check Approximately 12V*
Idle speed
|Engine is running.J
3 L/B Tachometer Approximately 0.9V~
Idle speed
[Engine is running.|
’Ignition switch “OFF”| 0-1V
ECCS relay (Self-shut- For a few seconds after turning ignition
4 WiG off) switch “"OFF”
|Igniti0n switch "OFF”|
]_ BATTERY VOLTAGE
A few seconds passed after turning ignition | (11 - 14y)
switch “OFF”
[Ignition switch “ON”
For 5 seconds after turning ignition switch 0.07 - 0.20V
HON”
B B/P Fuel pump relay [Engine is running.]
[Ignition switch "ON"|
BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14v)
switch “ON"
[Engine is running.]
10 B ECCS ground ‘_ Engine ground
ldle speed
|Engine is running. BATTERY VOLTAGE
L Cooling fan is not operating (11 - 14v)
14 LG/R | Gooling fan relay — -
|Engine is running.]
0.07 - 0.30V
Cooling fan is operating
[Engine is running.|
Both A/C switch and blower switch are 0.08 - 0.2V
15 | GiY Air conditioner relay “ON”
[Engine is running. | BATTERY VOLTAGE
L a/C switch is “OFF” (11 - 14V)
[Ignition switch “ON"] Approximately 50mV
Malfunction indicator — -
18 | ORI jamp [Engine is running.| BATTERY VOLTAGE
L Idle speed (11 - 14v)

*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)
NOC.
[Engine is running.]
19 B ECCS ground Engine ground
Idle speed
[Ignition switch “ON”_] Approximately OV
20 B/Y Start signal
g [Ignition switch “START”| E;:TT_F:\‘/Y) VOLTAGE
{Engine is running.|
Both air conditioner switch and blower Approximately OV
21 | LG/B | Air conditioher switch switch are "ON" (Compressor operates)
IEngine is running.] BATTERY VOLTAGE
Air conditioner switch is "OFF” (11 -14V)
[Ignition switch “ON"]
Gear position is “Neutral position™ (M/T Approximately QV
Neutral position switch models) e
o0 SOR (M/T models) Gear position is "N” or “P” (A/T models)
Inhibitor switch (A/T A/T models:
models) |Ignition switch “0N”| BATTERY VOLTAGE
{11 - 14V)
Except the above gear position M/T models:
Approximately 5V
[ignition switch “ON”|
0.35 - 0.65V
. Accelerator pedal released
23 Y Throttle position sensor |I — o "ON |
gnition switch “ON”
Approximately 4V
Accelerator pedal fully depressed
[Engine is running.|
|_ Approximately 0V
5 |sB Power stesring oil pres- Steering wheel is being turned
sura switch [Engine is running. ]
Approximately 5V
Steering wheel is not being turned
|Engine is running.|
. Approximately
26 | PUR | Vehicle speed sensor Front of vehicle raised and front wheels are | 1.8 . 2.4v* (AC voltage)
rotating
|Engine is running|
Approximately 0V
Torque converter clutch Idle speed
30 P/B solencid valve |Engine is running| (Warm-up condition)
{A/T medels only)} BATTERY VOLTAGE
Vehicle speed is 64 km/h (40 MPH} or more | (11 - 14V)
in “D” position
IIgnition switch "ON”|
35 LG/B Blower fan switch Approximately 0V
Blower fan switch is “ON"
[Ignition switch “OFF”| ov
38 B/R Ignition switch _ N BATTERY VOLTAGE
[Ignition switch “ON”| (11 - 14V)

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

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE _ DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Engine fs running.|
39 B ECCS ground L Engine ground
Idle speed
40 |L Camshaft position sen- | [ENgine is running.| Approximately 2.7V*
44 L sor (Reference signal} idle speed (AC voltage)
‘Ignition switch "ON” Approximately 0V
42 PUMW | IACV-AAC valve (Close) | Engine is running.| (Warm-up condition) BATTERY VOLTAGE
Engine speed is 2,000 rpm (11 -14V) _
_ . Engine ground
43 B ECCS ground [Engine is running.| {Probe this terminal with
Idle speed = tester probe when
measuring.}
41 B/W Camshaft position sen- | [ENgIne is running.| Approximately 2.7V*
45 B/W sor (Position signal) |_ Idle speed (AC voltage)
JEngine is running.|
0 - Approximately 1.0V
4 W Front oxygen sensor After warming up sufficiently and engine {periodically change)
speed is 2,000 rpm
|Engine is runningj (Warm-up condition)
L 1.0- 1.7V
) ldle speed
47 G Mass air flow sensor
]Engine is running.] {Warm-up condition)
15-2.1V
Engine speed is 2,000 rpm
; Engine is running.| {Warm-up condition)
48 R Mass air flow sensor | ' 0.005 - 0.02V
ground ldle speed
a9 |pp | ThroWle position sensor [ignition switch “ON” Approximately 5V
power supply
[Engine is running.| (Warm-up condition)
50 B Sensors’ ground L 0.001 - 0.02V
- |ldle speed
0-4.84V
Engine coolant tempera- —— - Cutput voltage varies
51 BRY ture sensor [Engme 1S runmng.| with engine coolant tem-
perature.
[Engine is running.|
Rear heated oxygen _ . .
52 | W sensor After warming up sufficiently and engine 0 - Approximately 2.2V
speed is 2,600 rpm
s W Crankshaft position sen- |Engine is runningJ (A/T: N range, M/T: Neutral) More than 0.4V
sor (OBD} idle speed (Air conditioner switch “OFF") (AC voltage)
[Engine is running.|
54 w Knock sensor 2.0-3.0V

L Idle speed

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

**During the on-board diagnosis for the open circuit, approx. 1.5 - 5V will appear. This is not a malfunction. (Refer to page
EC-401.)
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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.
llgnition switch “ON”]
Approximately OV
Rear defogger is “OFF”
55 LR Rear defogger relay — ——
[Ignition switch “ON BATTERY VOLTAGE
Rear defogger is “ON” (11 - 14v)
56 | W/R _ N BATTERY VOLTAGE
&1 W/R Power supply for ECM ‘Ignmon switch “ON (11 - 14V)
; Engine is running.
58 LB Data link connector for | |_ [ 6- 10V
GST Idle speed {GST is disconnected}
BATTERY VOLTAGE
Lighting switch "ON”
60 | RL Headlamp switch [Lighting | (11 - 14V)
|Lighting switch “OFF”J Approximatly 0OV
|Engine is running.| {(Warm-up condition)
Less than 4.5V
Idle speed
62 R/B EGR temperature sensor
|Engine is running. | (Warm-up condition)
|_ - 3.0V
EGR system is operating
0-50V
Intake air temperature — - QOutput voltage varies
63 RIY sensor |Eng|ne '3 runnmg.l with intake air tempera-
ture.
64 G/B [Engine is running | Approximately 0V
Data link connector for -
65 | GYL | consuLT L Idle speed (CONSULT is connected and Approximately 4 - 9V
68 G/W turned on) Approximately 3.5V
ATTERY VOLTAGE
70 W/L Power supply (Back-up) ‘lgnition switch “OFF”| (Bﬂ _14v) ©
oo S o BATTERY VOLTAGE
101 SB IACV-AAC valve
(Open) |Engine is running.| (Warm-up condition)
P 0-4v
Engine speed is 2.000 rpm
102 R/B Injector No. 1
104 | G/B Injector No. 3 o . BATTERY VOLTAGE
. Engine is running 11 - 14V
107 |vmB Injector No. 2 { )
109 L/B Injector No. 4
|Er|gir|e is running.| {(Warm-up condition)
M/T maodels: Jack up front wheels and drive B;?TTFR/Y VOLTAGE
EGR & canister control wheels at 16km/h (10 mph) (11 - 14V)
3 | P solenoid valve Engine speed is 2,000 rpm
|Engine is running.| (Warm-up condition)
Approximately OV
Idle speed
Engine is running. Endi d
106 |B ECCS ground | ) ngine groun

ldle speed

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

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voitage)
NO.
Ignition switch “ON”
108 R/W Rear heated oxygen | g —— - I 0 - Approximately 0.3V
sensor heater |Engine is running.|
Engine is running.
11 B Rear heated oxygen | I 0.02 - 0.10V
sensor heater ground L Idle speed
[Engine is running.| .
112 B ECCS ground L Engine ground
idle speed
[Engine is running.| BATTERY VOLTAGE
Idle speed (11 - 14v)
114 | Y/R VTC solenoid valve —— -
|Eng|ne is runnlng.] Approximately OV
Engine speed is 2,000 rpm
|Engine is running | BATTERY VOLTAGE
Front heated oxygen L _ . (11 - 14v)
sensor heater ground Engine speed is above 3,200 rpm
115 OR .
(M/T models for Califor- [Engine is running.i
nia and A/T models) _ _ Approximately OV
Engine speed is below 3,200 rpm
|Engine is running.l .
118 B ECCS ground Engine ground
Idle speed
544 EC-314



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

&l
EC-MAIN-01
BATTERY BATTERY
I I s : Dotectable line for DTC .
a0A sea  |Referto EL-POWER. e : Non-deteclable line for DTC EXi
]
1 1 Lﬁ
G WL 8
l—l—|
Il
[ IGNITION m ®
et gl Ew [
AOC‘.{N He&
WAL WiL
R [ | FE
BR ® WL WL
=l
|—’—| . 1 a
[+ T £CCS eL
B/R RELAY =
Q
2] & T
WiG  WR
I_B’.'ll I . AT
lil @~ WR=—P ¢ crps
B/R | N
| To L EA
7"3”‘_’ EC-IGN/SG I I
B8R WAL WG WR WR B2,
[El (7ol [Fa7l [fE6Tt [fenl
IGNSW BATT SSOFF VB VB E&“&S
e
((_‘,ONTROL B
MODULE)
GND-C  GND-C  O2H- GND-I GND-1 GND-E GND-E  GND-E
T T 3 T = T ST
O e 5 & g @
¢ *—o—¢ RS
B B=-@
® °
=g B= B
L L
D) Fiz
Refer to last page (Foldout page). &
.
1 o) = B Em [2 EL
i1 w WLl w w
_ | 1 1o
101[102[103| [104]105 2 7 - 38
24 27 42
107{108]108| [110}111 ERTT] (o
113|114[115] [116]117 34fas]36]37
AEC577
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

S ey |
—

}

@

a\

iy

| Ecn Mﬁnnecw%e
38

Main Power Supply and Ground Circuit

(Cont’d)

CONNECT

INSPECTION START

9

SEF065P

ER

70

q

CONNEST
[[_EcM__[o|cONNEGTOR]] |.|_s_ e

D @

(&

!

AECB11

|

5661

&

-

(2]

b,

ECM 0] CONNECTOR | @
ALY

CONNECT

€

SEF067P
1S, 75. ]
[T "Ecm__[oJconnecTonr] B
56 o 61 I]
e e 5_
}

(&

AECB12

546

Start engine.
Is engine running?

CHECK POWER SUP-

No

Yes

E] h 4

Y

PLY-l.

1. Tumn ignition switch
HON”-

2. Check valtage
between ECM terminal

and ground with

CONSULT or tester.
Voltage: Battery volt-

age
if NG, check the follow-
ing.
® Harness connectors
e,
® Harness connectors
. @33
® Harness continuity
between ECM and igni-
tion switch
If NG, repair harness or
connectors.

lOK
Goto “CHECK

GRCUND CIRCUIT” on
next page.

CHECK POWER SUPPLY-II.

1. Stop engine.

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

Voltage: Battery voliage

NG Check the following.

OK

v

® Harness connectors

@19, G

® Harness connectors

® 7.5A fuse

® Harness continuity
hetween ECM and bat-
tery

If NG, repair harness or

connectors.

CHECK POWER SUPPLY-II.

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

2. Check voltage between ECM terminals
68, 61 and ground with CONSULT
or tester.

After turning ignition switch
“OFF”, battery voltage will exist
for a few seconds, then drop to
approximately 0V.

oK Go to “CHECK

Y

NG

Case-2

GROUND CIRCUIT” on
next page.

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

Cage-2: Battery voitage
exists for more than
a few seconds.

Go to & “cHECK

Case-1

L 4

®

EC-316

"| ECCS RELAY” on next
page.




TROUBLE DIAGNOSIS FOR POWER SUPPLY

ECM harness

connector
AECE83
? e DISCONNECT Ty
2l A € ﬁlal
D &

AECE84

DISCONMEET

m DISCONNECT ﬁ
A€ A€
i___EoM__|-|cONNECTOR]| B
A X1 (Fe)

5]
‘J

AECS814
—
0 O
5]
[2[X]1]
3
SEF023M

DISCONNECT
[[_EcM__[o[coNNECTOR] H.S. Eé}

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

o

(5

Main Power Supply and Ground Circuit

(Cont’d)
®

@ l

1. Turn ignition switch "OFF”.

2. Disconnect ECM hamess connector.

3. Check hamess continuity between
ECM terminals (9), 49, 39, @3,

CHECK HARNESS CONTINUITY NG> Repair harness or con-
BETWEEN ECCS RELAY AND ECM nectors.
1. Disconnect ECM harness caonnector.
2. Disconnect ECCS relay.
3. Check harness continuity between
%M terminals &), &Dand terminal
Coﬁtinuity should exist.
OK
¥
CHECK VOLTAGE BETWEEN ECCS | ", | Check the following.
RELAY AND GROUND. ® Harness continuity
1.) Check voltage hetween terminals between ECCS relay
. (3 and ground with CONSULT and baitery
or tester. If NG, repair harness or
Voltage: Battery voltage connectors.
QK
v
CHECK OUTPUT SIGNAL CIRCUIT. NG, Repair harness or con-
1. Check harness continuity between nectors.
ECM terminal (4) and termina! (2).
Continuity should exist.
oK
Y
CHECK ECCS RELAY. NG| Reptace ECCS retay.
1. Apply 12V direct current betwesn
relay terminals and (2.
2. Check _continuity between relay termi-
nals and (5).
12v ((1) - (2)) applied:
Continuity exists.
No voltage applied:
No continuity
OK
A 4
CHECK GROUND CIRCUIT. NG Repair harness or con-

, ) and engine
ground.
Continuity should exist.
CK

h 4

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

Y

INSPECTION END

AECA96

EC-317
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TROUBLE DIAGNOSIS FOR DTC 11

Sealed cover
Rotor head /
Light emitting
diade

Phote diode- "

Wave
forming circuitu/ LHotor plate

SEF513B

180° signal slit for No. 1 cylinder

/\m“r’ ) .
\\\\\\\\\\\ uw,% 1° sighal slit
. 7
S 2
& 2
& %
F
S
S
= ! y

180 signal slit

SEF8538

Rotor plate

Camshaft Position Sensor (CMPS)(DTC:
P0340)

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

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

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

Diagnostic Ch ;
_ eck items
Trc>ul?\||£::J Code Malfunction is detected when .... (Possible cause)

P0340

spéed.

® Either 1° or 180° signal is not entered to ECM for
the first few seconds during engine cranking.

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

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

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

® Camshaft position sensor

® Starter motor (Refer to EL section.)

® Starting system circuit (Refer to EL section )

® Dead (Weak) battery

548

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON” and select “DATA MONI-
TOR” mode with CONSULT.
2) Start engine and run it for at least 2 seconds at idle
speed.
OR
Start engine and run it for at least 2 seconds at idle
speed.
Setect “MODE 3" with GST.
. OR
Start engine and run it for at least 2 seconds at idle
speed.
Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then “ON".
Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

1)
2)

2)

[]
|
)

3)

EC-318



TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS)(DTC:
P0340) (Cont’d)

@f
EC-CMPS-01
BATTERY A
| Jsn |Fferto “EL-POWER".
g mmmmn : Detectable line for DTG =i
11 = : Non-detectable line for DTC
WiL
Ewd)
P
WiL
F"I@
& EC
L
wln.—;v]n_ FiE
m '_rhlEccs Iivllf‘.l
0
Iy E— &
@ SITION SENSOR)
Eayes
L BwW B
_J---B-. L
I A AT
] 1
1 1
| i
® : : FA
| : i JOINT
L ! | CONNECTOR-1 )
{ 1 RA&
v ke =] <} o —@
=g @m= BR
I 1 1
WG WR WR L L BW BW B -
] (] [ ]l [fao el [T 6=
SSOFF VB VB REF REF POS POS E%“,ﬂ E?)ES
MODULE) | I 88
i L
(GP), & gy
Reter to last page (Foldout page).
= s @@ G "
I<I>I ED) IlEi‘B I2511 11 |sj
w E
A
—e H.S.
] DX
101{102}103| Hoa|105[106 1]2]3] [4] 20[21]22023 fanfai]l [E3[54T55] {6l
o7jroslos| frrofmilieg| LBLEL2 ] L84 [0 O [24]2526{27] [44[as]4s]s7[5e[5[6a] [g5]
[fizfiafi] [7g] 7] e S v [47]48]62]63]64]6S}
113]114]115] [1160117]118] ] mafi7re) 2 iTs2] - [sel57Tra]6s)
AEC578
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TROUBLE DIAGNOSIS FOR DTC 11

Camshaft pasition sensor

AEC8&15
DISCONHEST
hea
A &
ATIED
|
@D
0 |
AECB17

AECE16

DISTONKFCT DISCONNEST
A€ HAE
H.8. T.8.

I

Ecm __[olconnector]| ( T [a[a] | ) (7)

40 - 44 41 » 45
Aoear A
e o4—|
0
A

AECE18

550

Camshaft Position Sensor (CMPS)(DTC:

P0340) (Cont’d)

DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

v
CHECK POWER SUPPLY. NG_‘ Cheack the following.
1. Turn ignition switch “OFF". "| ® Harness continuity
2. Disconnect camshaft position sensor between camshaft posi-
hamess connector. tion sensor and ECCS
3. Turn ignition switch “ON". relay
4. Check voltage between terminal If NG, repair harness or
(BYand ground with CONSULT or connectors.
tester.
Voltage: Battery voltage
OK
A
Loosen and retighten engine ground
SCrows.
E Y
CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or con-
1. Turn ignition switch “OFF". | nectors.
2. Disconnect ECM harness connector.
3. Check harness continuity between
terminal @ and ECM terminals ,
, terminal @ and ECM terminals
49, &9,
Continuity should exist.
OK
h 4
NG

CHECK COMPONENT

{Camshaft position sensor).
Refer to “COMPONENTS INSPEC-
TION” on next page.

OK

h 4

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

\ Trouble is not fixed.

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

4

INSPECTION END

EC-32O

Replace camshaft position
sensor.




TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS)(DTC:

D:SuDNMEDT P0340) (Cont’d)
DIAGNOSTIC PROCEDURE (NON -DETECTABLE
CIRCUIT Gl
Gﬁm . ) |
INSPECTION START
‘ ’ i
KA
Ty A J .
@ma] CHECK GROUND CIRCUIT. NG_ Repair harness or con- BH
= Check harness continuity between ter- nectors.
AECE{g| | Minal (8) and engine ground.
Continuity should exist. ' L
OK
v
CHECK COMPONENT NGL Replace camshaft position
(Camshaft position sensor). "| sensor.
Refer to “COMPONENT INSPECTION”
below. ER
J OK
A
Disconnect and reconnect harness con- GL

nectors in the circuit. Then retest,

Trouble is not fixed. T
A d‘u” ”

Check ECM pin terminals for damage

ar the connection of ECM harness con- .
nector. Reconnect ECM harness con- A7
nector and retest.

L4
INSPECTION END

g ww - COMPONENT INSPECTION
) 1 -
Hs. G @ Camshaft position sensor <T
@@ 1. Start engine °
| 2. Check voltage between terminals @), @ and ground with
AC range. 58
D CH
’ Condition Terminals Voltage 3
1 ‘ . . @ and ground Approximately BT
= Engine running at idle (@) and ground 2.7V* (AC)
AECE20
*: Average voltage for pulse signal {Actual pulse signal can be con- HIA,
firmed by oscilloscope.)
If NG, replace distributor assembly with camshaft position
sensor. ER
(1B

EC-321 551



TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS)(DTC:
P0340) (Cont’d)

4. Remove distributor cap. Visually check signal plate for dam-
age or dust.

After this inspection, diagnostic trouble code No. 11 might

be displayed with camshaft position sensor functioning

properly. Erase the stored memory.

SEF887TK

552 EC-322



TROUBLE DIAGNOSIS FOR DTC 12

remperaue—————— —1emnat | Mass Air Flow Sensor (MAFS) (DTC: P0100)
campensation - The mass air flow sensor is placed in the stream of intake air.
resistor It measures the intake flow rate by measuring a part of the entire
® O intake flow. It consists of a hot film resistor that is supplied with
electric current from the ECM. The temperature of the hot film
resistor is controlled by the ECM a certain amount. The heat
generated by the hot film resistor is reduced as the intake air
®) @) flows around it. The more air, the greater the heat loss.
Therefore, the ECM must supply more electric current to main-
Hot film tain the temperature of the hot film resistor as air flow increases.
resistor aecs2e]  The ECM detects the air flow by means of this current change.
[
Temperature
compensation resistor\ ‘-—@
Air flow => Rk 3 Rn % film
Rss { Ve Ra Va
Ru : Hot film resistance
R« : Temperature compensation resistar
Ra, Re : Constant resistance SEF967K
Diagnostic
Trouble Malfunction is detected when ... Ch?Ck ftem
{Possible Cause)
Code No.
12 a} An excessively high or low voltage from the sensor | ® Harness or connectors
PO100 is entered to ECM. {The sensor circuit is open or shorted.)

......................................................................................

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

For the above malfunction a)
1) Turn ignition switch “ON”, and wait for at least 6
seconds.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait for at least 3 seconds.

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

seconds.

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

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

4) Perform “Diagnostic Test Mode 1) (Self-diagnostic
results) with ECM.

8T

RS

=)
—

=]
=4

|

EC-323 | 553



TROUBLE DIAGNOSIS FOR DTC 12

CK NG

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

15:48 x0.1V  +02"45 15:48 x0.1V  +02"45
0 13726 38 51 0 13 26 38 51

£
's._‘.'..

N

‘:‘-,
SEF398N
FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
CALC LOAD 22%
COOLANT TEMP e
SHORT FT #1 0%
FT # 2%

NE SPD 1000RPM
VEHICLE SFD Okm/h
IGN ADVANCE 20.0
INTAKE AIR 26°C
MAF 0.0gm/sec
THROTTLE POS 0%
023 LOCATION 3
S
025 B1,82 0.080V

SEFO03P

= o CONNEGT
[_Ecm ]OICONNECTOH”B
47

]

SEF999N

<

@
©

554

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

For the above malfunction b)

= |

(3]
LA
&

NO
JOOLS

1

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.
Start engine and warm it up sufficiently. '
Wait for at least 10 seconds at idle speed.

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

Wait for at least 10 seconds at idle speed.

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

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

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
the mass air flow sensor circuit. During this check, a DTC might
not be confirmed.

For the above malunction c)

1)
2}

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 tise in response to increases
to about 4,000 rpm in engine speed.

OR

Turmn ignition switch “ON”.
Start engine and warm it up sufficiently.
Select “MODE 17 with GST.
Check the mass air flow with “MODE 1”.
Check for linear mass air flow rise in response to
increases to about 4,000 rpm in engine speed.
OR
Turn ignition switch “ON"".
Start engine and warm it up sufficiently.
Check the voltage between ECM terminal @ and
ground.
Check for linear voltage rise in response to increases
to about 4,000 rpm in engine speed.

EC-324



TROUBLE DIAGNOSIS FOR DTC 12

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

(Cont’d)
&l
EC-MAFS-01
BATTERY i
] 754 Refer to “EL-POWER".
y s : Doloctable line for DTC =
g r——— : Non-detectable line for DTC i
Wi -
o) LG
wiL To EC-MAIN
r'j@ @=wRmmp 10 L2 NG
L
W!J‘L WL EE
ECCS
AELAY MASS AR L

FLOW SENSOR

Lo

s oo
ool
I

BT

=
-

AT

22

JOINT
GONNECTOR-1 i

ey

~E -

5 E}%*.-.-%{E
T TTTTTTTTR
[ i
QM
@V
[GI=) iy
=23 dE

WG W/R R . ST
2 m 2 = ECM (ECCS
SSOFF vB QA—- QA
" [coNTROL
MODULE) S
B B
£ L
F12 €@ v
Refer 1o last page {Foldout page).
(1o , €t -
T3 FO®@ XiEm [IhHIEE
111 5 L GY
w BR |9 ] _
&S =L
'=! w
Ry
101102 [103] [104{105{ 106 1]2]a] [4] 0[21[z2]22 38[39] [40[41] [5a]54]s5 (B4
rorfolros [raflg] L Ll fio] || () (| Joteseslerzd [efes) Bielisorealole) e
NEEDND PRIl [iofeo) Lerlaslezlesfsafes] [
113|114}115] [118}117]|118 [16[17]18] s4f35136 137 [51]52] 166167]68]69] I
AEC579
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TROUBLE DIAGNOSIS FOR DTC 12

Mass air flow sensor
harness connector

RN

ey

Air cleaner
AEC823

AECB24

AEC816

8]

DISCOWNEET DISCONNES™
A€ A€

[_Ecm_[o|connecTon] (_L2RI| (&)

48

(%)

DISCOMNEST DISCONNECT
A€ A€
H.S. T8.

[C__ecm__lelconnecTor]] (1 1GS,

47 '

(5

AECB26

556

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

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF".

2. Disconnect mass air flow sensor har-

ness connector.

. Turn ignition switch “ON",

4, Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Battery positive voltage

(o]

NG

OK

B v

.| Repair harness or con-
>
nectors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Loosen and retighten engine ground
screws,

4. Check harness continuity between
terminal (2) and ECM terminal @8).
Continuity should exist.

NG

OK

L4

Repair harness or con-

"1 nectors.

CHECK INPUT SIGNAL CIRCUIT.
Check harmness continuity between ter-
minal (1) and ECM terminai @7).
Continuity should exist.

NG

OK

v

.| Repair harmess or con-
nectors.

CHECK COMPONENT

{(Mass air flow sensor).

Refer to “COMPONENT INSPECTION".
(See next page.)

NG

OK

¥

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

h 4

Trouble is not fixed.

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

hd

INSPECTION END

EC-326

.| Replace mass air flow
"] sensor.




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

CONNECT @ (Cont,d)
C ) i h H.S. <
) COMPONENT INSPECTION &l
[
@@] Mass air flow sensor
1. Turn ignition switch “ON". m
_@ 2. Start engine and warm it up sufficiently. A
1 ¢ H 3. Check voltage between terminal 1) and ground.
Conditions Voltage V EM
J— Ignition switch “ON" (Engine stopped.) Less than 1.0
Idle (Engine is warmed-up sufficiently.) 1.0-1.7 LG
Temperature Terminal Idle to about 4,000 rpm"* 1.0 - 1.7 to Approx. 4.0
compensation -
*:  Check for linear voltage rise in response to increases to about 4,000 rpm
in engine speed.
4. [|f NG, remove mass air flow sensor from air duct. Check hot
film for damage or dust.
e
GL
resistor  spegon

MT

AT

FA

RA

SR

8T

RS

BT

A

EL
DX
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TROUBLE DIAGNOSIS FOR DTC 13

Terminal
Sensor

|

_ / (@
Gasket

SEFE84K]

A+
(=]

—-l\)a'mbm-hcnmo
— T

Acceptable

Resistance &

oo o o

A

o O .
( ) (32) (68)(104)(140] (176)(212)
Temperature °C (*

SEF012P)

Engine Coolant Temperature Sensor (ECTS)

(DTC: P0O115)

The engine coolant temperature sensor is used to detect the
gngine coolant temperature. The sensor modifies a voitage 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 temperafure. The
electrical resistance of the thermistor decreases as temperature

increases.

{Reference data)

Engine coolant tem- -

perature
OC (CF)

Voltage
(V)

Resistance
(kH)

-10 (14)

4.4

8.2

20 (68)

35

25

50 (122)

2.2

0.8

90 (194)

0.9

0.2

Diagnostic

Trouble Code Malfunction is detected when ...

No.

Check ltem
(Possible Cause)

13 ® An excessively high or low voltage from the sensor

PO115 is entered to ECM.

® Harness or connectors

{The sensor circuil is open or shorted.)

® Engine coolant temperature sensor

558

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

@ 1) Turn ignition switch “ON".
2) Seiect “DATA MONITOR” mode with CONSULT.
3) Wait for at least 5 seconds.

OR

(@& 1) Turn ignition switch “ON” and wait for at least 5 sec-

onds.

2) Select “MODE 3” with GST.

]
=z
52)
@
ke
"

onds.

OR

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

2) Turn ignition switch “OFF"”, wait for at least 3 sec-
onds and then turn “ON”.
3) Perform “Diagnostic Test Mode II” (Self- dlagnosnc
results) with ECM.

EC-328



TROUBLE DIAGNOSIS FOR DTC 13

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

EC-ECTS-01
: Detectabls line .T I
: :ﬂotmgtega:.bbf;;gfo? DTC L
LG

ENGINE COOLANT
AR TEMPERATURE
RhALLY SENSOR o
FE
L2]] (L]
BRY B _
GL
AT
} av
F&
ol
A
BRY B
=] [iEa]
W GND-A JECM(ECCS BR
CONTROL
MODULE)
(20 N
8T
B
BT
FA
G2
GY
EL
S | e |
101]102[10a| [104]105]108 1H 3afas] |aofa1] [

o B 3 [14]45]45]57)53]5efeq) 0
AOHBEIM 24125126127[28] [42]4a 5]57 1] ﬁm
107]108]109| 110141112
pif12]13]14] O ENHEEN i RENEERR gy H.S.
113|114[115 116§1174118] [15fi7T18] 34353827

AEC580
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TROUBLE DIAGNOSIS FOR DTC 13

N
Engine rocker cover

Engine Coolant Temperature Sensor (ECTS)

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

INSPECTION START

A€

@
1B O
(@) j
AEC829
B]
€
G @
le o
® |

560

CHECK COMPONENT

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

Ad
CHECK POWER SUPPLY. NG_ Check the following.
1. Turn ignition switch “"OFF”. ~| ® Harness continuity
2. Disconnect engine coolant tempera- between ECM and
ture sensor harness connector. engine coclant tem-
3. Turn ignition switch “ON". peralure sensor
4. Check voltage between terminal @ If NG, repair harness or
and ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK
E v
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch "OFF"". ® Harness continuity
2. Check harness continuity between between ECM and
terminal @ and engine ground. engine coolant tem-
Continuity should exist. perature sensor
If NG, repair harmess or
CK
connectors.
¥
NG

oK

¥

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

Trouble is not fixed.

v

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

h

INSPECTION END

EC-330

Replace engine coolant
temperature sensor.




TROUBLE DIAGNOSIS FOR DTC 13

SEF152P

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

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

Temperature °C (°F) Resistance kil
20 (68} 21-29
50 (122) 0.68-1.00
90 (194) 0.236 - 0.260

If NG, replace engine coolant temperature sensor.

EC-331
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TROUBLE DIAGNOSIS FOR DTC 14

Vehicle speed
Sensor

Vehicle Speed Sensor (VSS) (DTC: P0500)

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

AEC110
Diagnostic
Trouble Code Malfunction is detected when ... Check {tems
No {Possible Cause)

14

POS00 vehicle is being driven.

® The almost 0 km/h {0 MPH) signal from vehicle
speed sensor is entered to ECM even when

® Harness or connector
(The vehicle speed sensor circuit is open or
shorted.)

® Vehicle speed sensor

MyEHICLE SPEED SEN CKT

AFTER TOUCH START.
DRIVE VEHICLE
AT 10km/h (Bmph) OR
MORE WITHIN 15 sec.

ly

[ J[_START |

MEF552D

T MONITOR 3¢ NO FAIL D

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

RECORD

SEF941N

562

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
the vehicle speed sensor circuit. During this check, a DTC might
not be confirmed.
1) Jack up drive wheels,
2) Start engine.
3) Perform “VEHICLE SPEED SEN CKT” in “FUNC-
TION TEST” mode with CONSULT.
OR
@ 1) Jack up drive wheels.
\E/ 2) Start engine.
3) Read vehicle speed sensor signal in “DATA MONI-
TOR” mode with CONSULT.
The vehicle speed on CONSULT should be able to
exceed 10 km/h (6 MPH) when rotating wheels with
suitable gear position.
OR

EC-332



TROUBLE DIAGNOSIS FOR DTC 14 [GA]

Vehicle Speed Sensor (VSS) (DTC: P0500)

(Cont’d)
FUEL SYS #2 UNUSED @ 1) Jack up drive wheels.

CALC LOAD 57% ]
COOLANT TEMP 872 2) Start engine. &
LONG FT #1 -3% 3} Read vehicle speed sensor signal in “MODE 1" with
NE SPD 2225RPM GST

VEHICLE SPD STMPH : o
|G ADVANCE P The vehicle speed on GST should be able to exceed [i#
MAE s 26.2gm(sec 10 km/h (6 MPH) when rotating wheels with suitable
928 LOGATION 0,000 gear position. -

' ' 0% OH EU_E
25 8183 0.070V

sereazn) DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE e

¢(hon 1) Start engine and warm it up sufficiently.
2) Perform test drive continuously in the following rec-
ommended condition.

Testing time : (A/T models) at least 5 sec-
onds e
(M/T models) at least 10 sec- =
onds

Engine speed : (A/T models} 2,100 - 2,800 oL
rpm h
(M/T models) 1,700 - 2,800
rpm D

Intake .

manifold vacuum: (A/T models) -46.7 to -20.0
kPa AT
(-350 to —-150 mmHg, ~-13.78
to --5.91 inHg)
(M/T models) -46.7 to -33.3 3
kPa
(-350 to -250 mmHg, -13.78
to -9.84 inHg) i

Gear position  : Suitable position (except “N”

or “P” position)
3) Stop the vehicle, turn ignition switch “OFF”, wait for g3
at least 3 seconds and then “ON”.
4) Perform “Diagnostic Test Mode 11”7 (Self-diagnostic
results) with ECM. a7
Even though Diagnostic Trouble Code is not detected,
perform the above test drive at least one more time.

EC-333 563



TROUBLE DIAGNOSIS FOR DTC 14

Vehicle Speed Sensor (VSS) (DTC: P0500)

(Cont’d)
IGNITION SWITCH EC-VSS-01
ON or START
X FUSE . .
10A BLOGK Refer to “EL-POWER".
(HEC)
D) mmm ; Detoctable line for DTC
T — o e : Non-detectable fine for DTG
LI—‘ ----------------------- I—.—H_JI - £ : > : Models with tachometer
Y Y <EK>: Except madels with tachometer
Y
[zl
COMBINATION ;
METER .
(SPEEDOMETER)

COMBINATION
METER
(SPEEDOMETER)
LW @@
'" E101
i RiY
2 W@
cr-- 8
i FiY
PU/A g A Y
rl—lf_'lzs ’l B -’ uB F'_lm I_"Im
ECM ( ECCS VEHICLE
VSP { B B
CONTROL SPEED
MODULE) | | SENSOR
B B B
x & .
(7D
P e Refer to last page (Foldout page).
| [ ] (D)
i 2] 1% 1N O
! 5] ° :I@ ol [<EO ) L1i w @® . €D
I B O
1 W ]
B o o e e i o e e i T T T i T St S o T o i -t
~ M ,
&Y :
—_ & @  —
101]102[103] [ro4]t08]108 I-]IE! [4] 2
7 27 FE PR F P
to7j10gfos] preefrivfia) by rr e 10] O EOaEE
13[114]118] [11efiifiie] feT Tishilis 41353637

AECS581
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TROUBLE DIAGNOSIS FOR DTC 14
Vehicle Speed Sensor (VSS) (DTC: P0500)

(Cont’d)
g E DIAGNOSTIC PROCEDURE
al

INSPECTION START

[ _eom IOFCONNECTOR”"l

N
°

]
[ J2a 3

|
28 0! I
[
y
@ CHECK INPUT SIGNAL CIRCUIT. NG | Check the following. B

1. Turn ignition switch “OFF”. "| ® Harness connectors
AECaall | 2. Disconnect ECM hamess connector @,

and combination meter hamess con- ® Harness continuity e

nector. between ECM and

3. Check hamess continuity. combination meter

— If NG, repair harness or
1 arminals
Model o o connectors.
With tachometer @ .
Without tachometer @ FE
OK

Y L

CHECK SPEEDOMETER FUNCTION. |NG | Check the following.
Make sure that speedometer functions "| ® Harness connectors -
praperly. , el

® Harness connectors

> @. »
® Hamess continuity 2
between combination
mefer and vehicle i

speed sensar
If NG, repair harness or
connectors. BA
Check vehicle speed sen- )
sor and its circuit.
Refer to EL section.

h 4
Disconnect and reconnect harness con- T
nectors in the circuit. Then retest. .
Trouble is not fixed.
v RE

Check ECM pin terminals for damage

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

4
INSPECTION END

EL

i
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TROUBLE DIAGNOSIS FOR DTC 21

AECE32

Ignition Signal (DTC: P1320)
COMPONENT DESCRIPTION

Ignition coil & power transistor (Built into distributor)

The ignition coll is buili into distributor. The ignition signal from
the ECM is sent to the power transistor. The power transistor
switches on and off the ignition coil primary circuit. As the pri-
mary circuit is turned on and off, the proper high voltage is
induced in the coil secondary circuit.

Diagnostic

I I
Trouble Malfunction is detected when ... Ch.eCk tem
{Possible Cause)
Code No.
® Harness or connectors
{The ignition primary circuit is open or shorted.)
21 ® The ignition signal in the primary circuit is not ® Power transistor unit.
P1320 entered to ECM during engine cranking or running. | ® Resistor

#® Camshaft position sensor
® Camshaft position sensor circuit

566

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Note: If both DTC 11 {P0340) and 21 (P1320) are displayed,
perform TROUBLE DIAGNOSIS FOR DTC 11 first.
Refer to EC-318.

® 3

Turn ignition switch “ON’.
Select “DATA MONITOR” mode with CONSULT.

3) Start engine. (If engine does not run, turn ignition
switch 1o "START” for at least 5 seconds.)

OR

@3

Turn ignition switch “ON”.
Start engine. (If engine does not run, turn ignition

switch to “START” for at least 5 seconds.)
3) Select MODE 3 with GST.

OR

gz
Cc_o
@
—
——

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 for at least 3
seconds, then “ON”.

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

EC-336



TROUBLE DIAGNOSIS FOR DTC 21

lgnition Signal (DTC: P1320) (Cont’d)

BATTERY EC-IGN/SG-01 @]
|
S
¥ — . il
G Fefet to "EL-POWER. mmmw | Detectable line for DTC
|"L'| To wme= : Non-detectable line for DTC
1] ..B/H*EC-MAIN Non-detectabie line for -
IGNITION BIIH EXM
OFF(‘ ST SE\?{)'TTCH
acc 095 : ||
X i LG
Lrl CONDENSER
B/R J
L i
sRu[EemA[ T mBA
BW FIE
¥ COWER DISTRIBUTOR
IGNITION TRANSISTOR
'P—g CoiL a
I e
R
T (L)
L a5
Q) w
G
1 T|RESISTOR [P
GY/R -
- JOINT JOINT
~JA CONNECTOR-2 CONNECTOR-1 X
i i B
o E— o —|-o T —e
W wmB I r«T
' SPARK (2] [1] ECM I :
E E E EPLUG o o ggﬁ?ﬁaa B B B
it
== == MODULE) 4 &
Fiz
-
Refer to last page (Faldout page). E)
19, Eia
[==] -
1T 1709 &
EL
101[102|103] [104}105{106 [@\ﬂ"
107}108f109] fa1ofr11]112
113]114]115| [116]117]118]

AEC582
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TROUBLE DIAGNOSIS FOR DTC 21
Ignition Signal (DTC: P1320) (Cont’d)

DIAGNOSTIC PROCEDURE
ansistor harress connectors
INSPECTICN START
_ . " Yes
Turn ignition switch “OFF", and restart | . @
engine.
is engine running?
No
; NG
aecasz| | CHECK POWER SUPPLY. »| Check the following.
1. Turn ignition switch “OFF". ® Harness cectors
2. Disconnect ignition coil harness con- G | ¢
g e . Tneclpr. " o “ON" ® Harness connectors
T.8. .Turn ignition switc . . .@
4. Check voltage between terminal @ ° e’ss Zontinuit
i) and ground with CONSULT or tester. between ignition zil
Voltage: Battery voltage and ignition switch
If NG, repair harness or
OK connectors.
@ &
. B v NG
@ CHECK GROUND CIRCUIT. »| Repair harness or con-
= 1. Turn ignition switch "OFF". nectors.
2. Disconnect power transistor harness
AEC833 connector.
3. Check harness continuity between
El PISGONNFT terminal and engine ground.
(s
s Continuity should exist.
oK
(ELITD v ‘e
: CHECK INPUT SIGNAL CIRCUIT. »i Repair harmess or con-
1. Disconnect ECM harness connector. nectors.
2. Check harness continuity between
ECM termina (];) and power transis-
oy, tor terminal .
@Ia) Continuity should exist.
AECB34 oK
¥ NG
pigaONNET DISCOMNEET CHECK COMPONENTS » Replace malfunctioning
W % Géj] (Ignition coil, power transistor). component(s).
H.S Rgfer to “COMPONENT INSPECTION",
EC-340.
[ oM _|o[connectoR]| () 5
K
1
v
Disconnect and reconnect harness con-
nectors in the circuit. Then retest.
hy™y
Trouble is not fixed.
' e e v
AEGe3s| | Check ECM pin terminals for damage
or the connection of ECM hamess con-

nector, Reconnect ECM harness con-
nectar and retest.

INSPECTION END

568 - EC-338



TROUBLE DIAGNOSIS FOR DTC 21

AEC301

Ignition Signal (DTC: P1320) {Cont’d)

®

g l

(D]

DISGONMECT IEJ%‘%E}?
T.S. Gé} T8,
©laD EF

(&

AECB36

CHECK INPUT SIGNAL CIRCUIT.

1. Stop engine.

2. Disconnect ignition coil hamess con-
nector.

3. Strip tape covering resistor and dis-
connect the connector.

4. Disconnect ECM harness connector.

5. Check hamess continuity between
ignition coil terminal and resistor
terminal (1), resistor terminal (2) and
ECM terminal (2).
Continuity should exist.

NG

CK

Y

.| Repair harness or con-
nectors,

CHECK COMPONENTS

(Resistor).

Refer to “"COMPONENT INSPECTION"
an next page.

NG

Y

A€ AE
A€ "5

[ _Ecm _|-[connEcTOR]| ﬁ]
3

(&

AEC837

OK

¥

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

Trouble is not fixed.

h 4

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

A4

INSPECTICN END

EC-339

Replace resistor.
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TROUBLE DIAGNOSIS FOR DTC 21

AEC838

= 3

Ty
o

T s D
L
=

Ignition

coil

AEC840

AEC841

570

lgnition Signal (DTC: P1320) (Cont’d)
COMPONENT INSPECTION
Ignition coil

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

Terminal Resistance [at 25°C (77°F)]
@ - (Primary coil) Approximately 1 £)

@ - secondary terminal on distribu-
tor head (Secondary coil}

Approximately 10 k()

if NG, replace ignition coil.

3. For checking secondary coil, remove distributor cap.

4. Check resistance between ignition coil harness connector
terminal (7) and the secondary terminal on the distributor
head.
it NG, replace distributor.

Power transistor

1. Disconnect power transistor harness connector.
2. Check power transistor resistance between terminals @

and (8 .

Terminals Resistance Result
Except 00} OK
and (8)
@ . o] ¢) NG

If NG, replace distributor.

Resistor

1. Disconnect resistor harness connector.
2. Check resistance between terminals (1) and (2.
Resistance: Approximately 2.2 k() [at 25°C (77°F)]
If NG, replace resistor.

EC-340



TROUBLE DIAGNOSIS FOR DTC 25

SYSTEM DESCRIPTION

Camshaft position sensor

idle Air Control Valve (IACV) — Auxiliary Air

Control (AAC) Valve (DTC: P0505)

Engine speed

Y

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Ignition switch

Start signal

¥

Throttle position sensor

Throttle position

A

Inhibitor switch (A/T models)/
Neutral position switch (M/T models}

Park/Neutral position

Y

h 4

Air conditioner switch

Air conditioner operation

Y

Power steering oil pressure switch

Power steering load signal

h 4

Batftery

Battery voltage

Y

Vehicle speed sensor

Vehicle speed

Cooling fan

Caooling fan operation

Rear window defogger switch

Rear window defogger operation

Y

Lighting switch

Headlamp operation

Y

Blower fan switch

Blower fan operation

[
L

ECM
(ECCS
control
module}

»| |ACV-AAG valve

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 |ACV-
AAC valve opens and closes 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 IACV-AAC
valve so that engine speed coincides with the target value memorized in ECM. The target engine speed
is the lowest speed at which the engine can operate steadily. The optimum value stored in the ECM is
determined by taking into consideration various engine conditions, such as during warm up, deceleration,

and engine load (air conditioner, power steering and cooling fan operation).

4

AZ|ACV-AAC valve
harness connector

IACV-AAC valve

decreases.

EC-341

COMPONENT DESCRIPTION

The IAC valve-AAC valve is moved by open and close signals
from the ECM. When the open signal is sent to the valve, the
amount of air that will flow through the valve increases. The
more air that flows through the valve, the higher the idle speed.
When the close signal is sent to the valve, the amount of air

571
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TROUBLE DIAGNOSIS FOR DTC 25

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

Diagnostic Check items
Trouble Code Malfunction is detected when .... (Possible cause)
No. '
® Harness or connectors
a) The |IACV-AAC valve does not operate properly. (The |ACV-AAC valve circuit is cpen.)
25 ® |ACV-AAC valve
PO505 o

b) The |IACV-AAC valve does not operate properly. (The IACV-AAC valve circuit is shorted.)

& JACV-AAC valve

572

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

For the malfunction a)

®

Turn ignition switch “ON”.

Select “DATA MONITOR"” mode with CONSULT.

Start engine and run it at idle for at least 2 seconds.
OR

=y 1)
2 3

Start engine and run it at idle for at least 2 seconds.
Select “MODE 3” with GST.
OR

Start engine and run it at idle for at least 2 seconds.
Perform “Diagnostic Test Mode N’ (Self-diagnostic
results) with ECM.

For the malfunction b)

B 2

Start engine and warm it up sufficiently.
Turn ignition switch “"OFF” and wait for at least 3
seconds.

3) Turn ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT.

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

OR
i) 1} Start engine and warm it up sufficiently.

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

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

4) Select “MODE 3” with GST.

OR
Noy 1) Start engine and warm it up sufficiently.
: 2) Turn ignition switch “OFF” and wait for at least 3

seconds.

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

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

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

EC-342



TROUBLE DIAGNOSIS FOR DTC 25

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

EC-AAC/V-01

Tl
&

EM
mmmm : Detectable line for DTC
e : Non-detactable line for DTC
IGNITION SWITCH

ON or START s

FUSE |Refer to “EL-POWER".

BLOC!
10A i _
Bl 6y

BIR Fig
BR __ L
r'-| D)
BR .
I VT
BR aﬂk
[Eml
IAGV-
AAC VALVE .
FA
RA
sIB Pulfw EE]
ST
SB PUWY ®
1 [22] ECM (ECCS
IsC-0 ISC-C i coNTROL RS
MODULE)
BT
Refer to last page (Foldout page).
FHA
% @ (ERD® |
1 W C 21384 ) SE EL
I S
I L ()4
1osfios] _ [1T213] [4] afzi22[22]  [ee[ss] [40Jat] [Saeafse]  [se)
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TROUBLE DIAGNOSIS FOR DTC 25

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

6
\ \ INSPECTION START
NG | Check the following.

CHECK POWER SUPPLY.

b4

1. Stop engine. ® Harness connectors
2. Disconnect IACV-AAC valve hamess .
/ connector. ® 10A fuse
~ AECBAZ | 3 Turn ignition switch “ON”. ® Harness continuity
— 4. Check voltagg between terminal (3) between IACV-AAC
W I and ground with CONSULT or tester. valve harness connector
T.8 Voltage: Battery voltage and fuse

If NG, repair harness or

Gﬁ OK connectors.

[r~51
‘ KAl &
CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Repair harness or con-
— 1. Disconnect ECM harness connector. | nectors.

2. Check harness continuity between
! - ECM terminal and terminal (&),
ECM terminal@2 and terminai (2).
Continuity should exist.

DISCONNECT DISGONNEGT | lOK
S, Gé} LS. EQ CHECK COMPONENT NG | Replace IACV-AAC valve.

(IACV-AAC valve).
Refer to "COMPONENT INSPECTION”

below.
lOK

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

AEC843

hd

42 101

oL

AECS844 l Trouble is not fixed.

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

INSPECTION END

bisaonnECT COMPONENT INSPECTION
% € IACV-AAC valve N
C[Qﬁq:) Disconnect IACV-AAC valve harness connector.
¢ Check resistance between terminals @) and @), (3) and (@).
Resistance:
50 - 1000} [at 25°C (77°F)]
AECB45
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TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (Overheat) (DTC: P1900)

SYSTEM DESCRIPTION
Cooling fan control

Vehicle speed sensor

Vehicle speed

Y

Engine coolant temperature

sor

Engine coolant temperature sen-

ECM

Air conditioner “ON” signal

Air conditioner switch

Y

(ECCS

.| Cooling fan relay{s)

control
module)

Y

[
El

LG

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, and g
air conditioner ON signal. The control system has 2-step control [ON/OFF].

Operation

Air conditioner switch is “OFF".

[ E .

g5 I
“é.’%’ 100 (212}/ //

Q

c % (2037

g o (196)

g | i

£ 20 80

g (12)  (50)

Vehicle speed km/h (MPH)
[ ] : Cooling fans do not operate.

OC (GFl

Engine coolant temperature

Air condltioner switch is “ON”.

95 (203)¢

.

(12) (50

Vehicle speed km/h (MPH)

: Cooling fans operate.

SEF848MA

EC-345
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TROUBLE DIAGNOSIS FOR DTC 28
Cooling Fan (Overheat) (DTC: P1900) (Cont’d)

ON-BOARD DIAGNOSIS LOGIC
This diagnosis continuously monitors the engine coolant temperature.
If the cooling fan or another component in the cooling system malfunctions, engine coolant temperature

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

is indicated.

Diagnostic Trouble Check items
Malfunction i .
Code No. alfunction is detected when (Possible cause)

® Harness or connectors
(The cooeling fan circuit is open or

shorted.)
® Cooling fan does not operate properly (Overhaat). | ® Cooling fan
o8 ® Cooling fan system does not operate properly ® Radiator hose
P1900* {Overheat). ® Radiator
® Engine cooiant was not added to the system using | ® Radiator cap
the proper filing method. & Water pump

® Thermostat
For more informaticon, refer to “MAIN 12
CAUSES OF OVERHEATING", EC-352.

* Diagnostic troubte code No. P1800 is not displayed in SELF-DIAGNOSTIC RESULTS mode with CONSULT.

CAUTION:

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

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

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

b. After refilling coolant, run engine to ensure that no water-flow noise is emitted.
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TROUBLE DIAGNOSIS FOR DTC 28

AECE40

B ACTIVE TEST

COQLING FAN OFF

=== MONITOR == = =
COOLAN TEMP/S  99°C

Iy M

[ oN e

MEF312F

Cooling fan

SEC163BA

Coollng fan

150 Q resistor

T
4
] mscannrm

Engine coolant
temperature sensor
G\ harness connector

MEF613EA

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

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

WARNING:

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

ous burns could be caused by high pressure fluid escap-

ing from the radiator.

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

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

escape. Then turn the cap all the way off.

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

If the coolant level in the reservoir tank and/or radiator is
below the proper range, skip the following steps and go to
“DIAGNOSTIC PROCEDURE"” (EC-349).

2) Confirm whether customer filled the coolant or not. If cus-
tomer filled the coolant, skip the following steps and go to
“DIAGNOSTIC PROCEDURE” (EC-349).

3) Turn ignition switch “ON”.
4) Perform “COOLING FAN” in “ACTIVE TEST” mode
with CONSULT.

OR

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

Turn air conditioner switch “ON".

Turn blower fan switch "ON”.

Make sure that cooling fan operates.

Turn ignition switch “OFF”.

Turn air conditioner switch and blower fan switch

“OFF”.

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

10) Connect 1500 resistor to engine coolant temperature
sensor harness connector.

11) Restart engine and make sure that cooling fan oper-
ates.
Be careful not to overheat engine.

oo~ ® oA
et Wt it et "t

EC-347 577




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

'G"(‘)’;'SrNS?“:F‘lTTCH BATTERY memm : Detectable fine for DTC
FUSE — : NoOR-detectable line for DTC
Refer to "EL-POWER",
% ?A‘%)K % WA : Models wilh air conditioner
S
Bn
1 3
COOLING
FAN
RELAY-1
Q
|L2J| [Ls]
LG/A G/B
i
LGR O
A ED | E“.’Ia
- GiB GB
COOLING COOLING
FAN FAN
MOTOR-1 MOTOR-2
LG/R
r"l 2 2
% L2 2]
LGR B . B
LGAR I—-O
[Fta]l I
ECM (ECCS
AFAL CONTROL 0=
MODULE) B B
L =
@D
Refer to last page {Foldout page).
= @D .6
[4) 2 u-
DA% dhed.@& fr ¢
GaY  GY
28 IC= IT
| W
H
101|s02fs03] [104f1 o8]0 1]2]8] [4] o222 »le] [aofat] [safE]ss
rotaels] [imie] LTSl ol | (O | el [l EEEEEEIHHEB@]
[11]12]3[14] 23f30]31[32]33] [aslsq| J47[4ai62les]e4]es]
H3[114115] [118[117[118 161718 34735 36157] [51]52] @.@@

AECE01
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TROUBLE DIAGNOSIS FOR DTC 28

Il COOLING FAN CIRCUIT B

Cooling Fan (Overheat) (DTC: P1900) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

V.
Cooling fan motor-1
harness connactor

tarminal @ and body ground.
Continuity should exist.

AEC848

lOK

®

EC-349

DOES
COOLING FAN l
ROTATE AND STOP CHECK COOLING FAN OPERATION. |OK
L T iantion switeh “ON- —
. Turn ignition switch “"ON",
EVERY 3 SECONDS ¢ 2. Perform “COOLING FAN CIR-
CUIT” in “FUNCTION TEST”
| next | NO ][ YES mode with CONSULT.
MEF311F OR
= 1. Turn ignition switch "ON".
W ACTIVE TEST B 2. Perform "COOLING FAN" in
“ACTIVE TEST” mode with
coolNG FaN - OFF CONSULT
OR
= == MONITOR = = = @ 1. Start engine.
COOLAN TEMP/S  99°C 2. Turn air conditioner switch
“ON".
@ m 3. Turn blower fan switlch “ON”.
I—O—Nﬁlm 4. Make sure that cooling fan
MEF315F operates.
NG
Caaling fan E l
CHECK POWER SUPPLY. NG‘ Check the following.
1. Turn ignition switch “ON", | ® 10A fuse
2. Disconnect cocling fan relay-1. ® 30A fusible link
3. Check voltage between terminals (1), ® Harness continuity
@ and ground with CONSULT or between cooling fan
tester. relay-1 and fuse
Voltage: Battery voltage ® Harmness continuity
[OK between cooling fan
SEC163BA relay-1 and battery
If NG, repair harness or
IE connectors.
CHECK GROUND CIRCUIT. NG‘ Repair harness or con-
1. Turn ignition switch “ON". "| nectors.
2. Disconnact cooling fan motor-1 hatr-
ness connector and cooling fan
motor-2 harness connector.
3. Check harness caontinuity between
= cooling fan motor terminals (1) and
AECEA6 cooling fan relay-1 terminal @ .
Continuity should exist.
4. Check harness continuity between

579
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TROUBLE DIAGNOSIS FOR DTC 28

DISCONNEST DISEONNEET
A€ A6

&) = iz‘: 1]
@CT) j._

] !

Cooling Fan (Overheat) (DTC: P1900) (Cont’d)

®

5 i

CHECK OUTPUT SIGNAL CIRCUIT.

NG

1. Disconnect ECM hamess connector.

2. Check harness continuity between
ECM terminal 39 and terminal (2).
Continuity should exist.

AECB47

DISCIMNELT & DISCONKES™
A€ MAE
[—_EcM__ |o/cONNECTOR]| E
14 ]
5
l

(5

.

[ oK

| Check the following.
"| ® Harness connectors

@1, Eod

® Harness connectors

® Harness continuity
between cooling fan
relay-1 and ECM

If NG, repair harness or

connectors.

CHECK COMPONENT

NG

(Cooling fan refay-1).
Refer to “COMPONENT INSPECTION",
EC-353.

> Replace cocling fan relay.

AECS519

580

l OK
CHECK COMPONENT NG Replace cooling fan
(Cooling fan motors-1 and -2}. "1 motors.

Refer to “COMPONENT INSPECTION”,

EC-353.
l OK

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

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-350




TROUBLE DIAGNOSIS FOR DTC 28

EG17650301
(J33984-A)

(J33984-A)

SLC7554]

SLC343

Cooling Fan (Overheat) (DTC: P1900) (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

lOK

h 4

leak.

® Hose

® Radiator

® Water pump

(Refer to “Water Pump” in
LC section.)

CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:
59 - 98 kPa (0.6 - 1.0 kg/cm?, 9 - 14
psi)

NG

Replace radiator cap.

lOK

CHECK THERMOSTAT.
1. Check valve seating condition at nor-
mal room temperatures.
It should seat tightly.
2. Check valve opening temperature and
maximum valve lift.
Valve opening temperature:
76.5°C (170°F) [standard]
Valve lift:
More than 8.0 mm/90°C
{0.31 in/194°F)

3. Check if valve is closed at 5°C (9°F)
below valve opening temperature.
For details, refer to “Thermostat” in LG

section.

NG

b 4

Replace thermostat

,LOK

Check engine coolant temperature sen-
sor. Refer to “COMPONENT
INSPECTION”, EC-353.

NG

.| Replace engine coolant

7

If the cause can not be isolated, go to
“MAIN 12 CAUSES OF OVERHEATING”

on next page.

INSPECTION END

| temperature sensor.

Perform FINAL CHECK by the following procedure after

repair is completed.

1. Warm up engine. Run the vehicle for at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instru-
ment panel. If the reading shows an abnormally high
temperature, another part may be malfunctioning.

2. Stop vehicle and let engine idle. Check the intake and
exhaust systems for leaks by listening for noise or visually

inspecting the components.

3. Allow engine to cool and visually check for oil and coolant
leaks. Then, perform “OVERALL FUNCTION CHECK".

EC-351
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TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (Ovetheat) (DTC: P1900) (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Condition Reference page
OFF 1 ® Blocked radiator ® Visual Nc blocking —
® Blocked condenser
® Blocked radiator grille
® Blocked bumper
2 #® Coolant mixture & Coolant tester 50 - 50% coolant mix- See "RECOMMENDED
ture FLUIDS AND LUBRI-
_ CANTS” in MA section
3 ® Coolant level ® Visual Coolant up to MAX level | See “Changing Engine
in reserviar tank and Cootant”, “ENGINE
radiator filler neck MAINTENANCE” in MA
section
4 ® Hadiator cap ® Pressure tester 59 - 98 kPa See "System Check”
(0.6-1.0 kg/cm?, 9 - 14 |"ENGINE COOLING
psi) SYSTEM” in LC section
ON*# 5 # Coolant leaks ® Visual No leaks See “System Check”
“ENGINE COOLING
SYSTEM” in LC section
ON*2 6 ® Thermostat ® Touch the upper and | Both hoses should be See “Thermostat” and
lower radiator hoses | hot “Radiator”, “ENGINE
COOLING SYSTEM" in
LC section
ON*! 7 ® Cooling fan ® CONSULT Operating See “TROUBLE DIAG-
NOSIS FOR DTC 28"
{EC-345)
OFF 8 & Combustion gas leak |® Color checker chemi- | Negative —
cal tester 4 Gas ana-
lyzer
ON*? 9 ® Coolant temperature | ® Visual (Gauge less than 3/4 —
gauge when driving
® Coolant overflow to ® Visual No overflow during driv- | See “Changing Engine
reservoir tank ing and idling Coolant”, “ENGINE
MAINTENANCE” in MA
section
OFF* 10 ® Coolant return from ® Visual Should be initial level in | See “ENGINE MAINTE-
reservoir tank to radia- reservoir tank NANCE" in MA section
tor
OFF 11 ® Cylinder head ® Straight gauge feeler | 0.1mm (0.004 in) Maxi- | See “Inspection”, “CYL-
gauge mum distertion (warping} | INDER HEAD” in EM
section
12 ® Cylinder biock and ® Visual No scuffing on cylinder | See “Inspection”, “CYL-

pisions

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 tima.
For more information, refer to “OVERHEATING CAUSE ANALYSIS” in LC section.

582
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TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (Overheat) (DTC: P1900) (Cont’d)

COMPONENT INSPECTION
== ~ Cooling fan relay-1 .
Fyo\ Check continuity between terminals 3 and ).
’_é— Conditions Continuity A
2 3 L‘ 12V direct current supply between Yes '
o terminals (1) and (2) .
No current supply No N
SEFs11P
If NG, replace relay. ‘ LG

Cooling fan motors-1 and -2

Cooling fan motor 1. Disconnect cocling fan motor harness connectors.
2l%.) hamess connector 2. Supply cooling fan motor terminals with battery voltage and A7

check operation.
18.

DISCONHECT . Terminals

(D) (©)
Cooling fan @ @

motor

AEC849

Cooling fan motor should operate.
If NG, replace cooling fan motor.
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TROUBLE DIAGNOSIS FOR DTC 31

SEC220B

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

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

Diagnostic

Trouble Code Malfunction is detected when .... ChF‘ka iterns
{Possible cause)
No.
31 e ECM
* : . .
POBO5 ECM caiculation function is malfunctioning. (ECCS control module)

584

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

H
=]

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine.
Wait for at least 30 seconds at idle speed.
OR

®

Turn ignition switch “ON”.

Select “Mode 3" with GST.

Start engine.

Wait for at least 30 seconds at idle speed.
OR

Turn ignition switch “ON”.

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

Start engine.

Wait for at least 30 seconds at idle speed.

EC-354



TROUBLE DIAGNOSIS FOR DTC 31

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

DIAGNOSTIC PROCEDURE (Gl
INSPECTION START
I RE:
1) Turn ignition switch “ON".
2) Select “SELF DIAG EM
RESULTS” mode with CON-
SULT.
3) Touch "ERASE”. LE
OR

Gﬂzgr;l 1) Tumn ignition switch “ON".
2) Select MODE 4 with GST.
3) Touch “ERASE".

OR
1) Tumn ignition switch “ON”. o
2) Erase the Diagnostic Test FE
Mode II {Self-diagnostic

results) memory.

‘L Sl
PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE. T
See previous page.
' AT
Is the DTC 31 (P0B05) displaysd YeS | Replace ECM.
again?
FA
l No
INSPECTION END
§T
&S
BT
ﬂ:ﬂ;ﬁ\
EL
RS
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400)

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

¥

Mass air flow sensor

Engine coolant temperature sensor

Igniticn switch Start signal

EGR valve
Amount of intake air ECM & canister
» (ECCS N
Engine coclant temperature control ] ContmI'
g P o module) solenoid
valve

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

Low engine coolant temperature
Engine starting

High-speed engine operation
Engine idling

Excessively high engine coolant temperature

Mass air flow sensor malfunction

closed.

ERG and vacuum

Canistar
valve

EGRG-BPT

Ignition switch
* ECM

Throttle
body

AECS85C

SEF783K

To EGR valve
and carbon

To intake g Canister

air flow

Vacuum
signal

SEF240P

586

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

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

EGR valve and canister control solenoid valve

The EGR valve and canister control sclenoid valve responds to
signals from the ECM. When the ECM sends an CN (ground)
signal, the coil in the solenoid valve is energized. A plunger will
then move to cut the vacuum signal (from the throttte body to
the EGR valve and canister purge valve).

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

EC-356



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

ON-BOARD DIAGNOSIS LOGIC
EGR temperature If the absence of EGR flow is detected by EGR temperature
sensor sensor under the condition that calls for EGR, a low-flow mal- @]
function is diagnosed.
Fe(;]"',‘?)e cature If EGR temperature sensor detects EGR flow under the condi-
tion that does not call for EGR, a high-flow malfunction is diag- %2
nosed.
ECM £
SEFQ73P
LG
Diagnostic
Trouble Code Malfunction is detected when ... Ch?ck tems
No {Possible Cause)
a) The exhaust gas recirculation (EGR) flow is ® EGR valve stuck closed
excessively low during the specified driving con- (@ EGRC-BPT valve leaking
dition. ® Passage obstructed FE
30 ® EGR valve & canister control solenoid valve
POA00 ® Tube leaking for EGR valve 6L
e ot con. | £G8 vt & canse ool s e
dition y g 9 P 9 ® EGR valve leaking or stuck open [T
OVERALL FUNCTION CHECK AT

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

Before starting with the foliowing procedure, check the engine coolant temperature of the freeze frame
data with CONSULT or Generic Scan Tool.

If the engine coolant temperature is higher than or equal to 71°C {160°F), perform only “For the malfunc- &
tion a)".

If the engine coolant temperature is lower than 71°C (160°F), perform both “For the maifunction a)” and _ _
“For the malfunction b)”. 2%
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TROUBLE DIAGNOSIS FOR DTC 32

EGR temperature

sensor harness

k1 connector
o

-'@\ : '
)‘ ‘\V,“
J} i

AECS851
€ 0
cXe; J
AECT783

E DISSONNEC

CONNEC™ DISCANMECT
A€ M€

[o|connecToR]|
50

ECM

AECSB52

EGR Function (DTC: P0400) (Cont’d)
For the malfunction a)
1) Start engine and warm it up sufficiently.

- 2) Check the EGR valve lifting when revving from 2,000 rpm

up to 4,000 rpm under no load.
EGR valve should lift up and down without sticking.

If EGR valve does not lift up and down, try again with either of
TEST” mode with CONSULT and turn the solenoid
valve “OFF”.

@ e Disconnect EGR valve & canister control solenoid
valve will be displayed, howevet, ighore it.}

3) Check voltage between EGR temperature sensor harness

connector terminal (@) and ground at idle speed.

Check harness continuity between EGR temperature sen-
sor harness connector terminal ) and ECM terminal 69).
Continuity should exist.

the following methods:
e Select "EGRC SOLENOCID VALVE” in “ACTIVE
valve harness connector.
(The DTC for EGR valve & canister control solenoid
Less than 4.5V should exist.
4) TFurn ignition switch “OFF”.
5) Perform “COMPONENTS INSPECTION”, “EGR tempera-
ture sensor”. Refer to EC-363.

Check the EGR valve
lifting when revving
from 2,000 rpm up to

4,000 rpm,

AEC738

588
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400) (Cont’'d)

For the malfunction b)

W ACTIVETEST I D 1) Start engine.
egrcsowy  ON 2) Select "EGRC SOLENQID VALVE” in “ACTWE @}
TEST” mode with CONSULT and turn the solenoid
===MONTOR=== valve “ON".
CMPS-RPN (REF)  800rpm 3) Check for the EGR valve lifting when revving from }a
2,000 rpm up to 4,000 rpm under no load.
EGR valve should be closed and should not lift up.

COR El
SN[ ovorF | OFF | @) 1 Confirm the engine coolant temperature is lower than
AEC508 71°C (160°F} in “Made 1” with generic scan tool.

Perform the following steps before its temperature LG
becomes higher than 71°C (160°F).

= CONMNECT
= R 2) Start engine.
ONNECTOR]| F'
[_Eon 9o 0 & 3) Check for the EGR valve lifting when revving from

i 2,000 rpm up to 4,000 rpm under no load.
EGR valve should be closed and should not lift up.

ground is higher than 1.48V. n
Perform the following steps before the voltage GL
becomes lower than 1.48V.

@ { S oR FE
1 1)  Confirm the voltage between ECM terminal & and

SEFA5TN 2) Start engine.

3} Check for the EGR valve lifting when revving from
2,000 rpm up to 4,000 rpm under no load.
EGR valve should be closed and should not lift up.

Overall function check

\s\\\\\i‘\"!" ””///,:,// Check the EGR valve FA

N - )
N 5 Z, lifting when revving
N 6 ?a from 2,000 rpm up to
55 " I / 4,000 rpm, F\"’E
= 7 3 i
-;// g
=0 8 BR
// *x 1000 rimin \
AEC738
ST
RS
BY
A
EL
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400) (Cont’d)

IGNITION SWITCH

ON or START

104 [B
27| HES)

iN
BR

HS

B
BR

FESEK Refer 1o “EL-POWER".

EC-EGRC1-01

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

I | EGR VALVE &
[2] CANISTER
CONTROL EGR
% VA " TEMPERATURE
= SENSOR
I ED
L2J 1
P L2 1L
RB B
P A !
103 |—I_|[§I rl_ll?o-l
FoTs anon | SUECDS
MODULE)

(6
[t |

Refer to last page (Foldout page).

102{10[ 1o4feshios

108'109 11011112

113

114|115 116{117)118

590
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TROUBLE DIAGNOSIS FOR DTC 32

oy
Vacuum hose connected
to EGR valva

MEF742D

EGR Function (DTC: P0400) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

—.
R Improper connection

SEF109L

BEGRC soLv CIRCUIT
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

[Chexr [ NO ]| YES |

MEF957D

BACTIVETESTER [ ]

EGRC SOL/V ON
= = = MONITOR == = =
CMPS.RPM{REF} Orpm

CHECK COMPONENT
(EGR valve & canister control solenoid
valve).
1. Turn ignition switch “ON",

2. Perform “EGRC SOL/V CIR-
CUIT” in “FUNCTION TEST”

mode with CONSULT.

OR
Turn ignition switch "ON".
Turn EGR valve & canister
control solenoid valve "ON”
and “OFF” in “ACTIVE TEST”
mode with CONSULT and
check operating sound.

®

OR
@ 1. Warm up engine sufficiently.
2. Tum ignition switch "OFF” and
wait for at least 3 seconds.

3. Tum ignition switch "ON".

4. Check operating sound of the
sclenoid valve when discon-
necting and reconnecting EGR
valve & canister control sole-
noid valve harness connector.

+ OK

®

EC-361

v
CHECK VACUUM SOURCE TO EGR OK.: CHECK COMPONENTS
VALVE. {EGR valve).
1. Start engine and warm it up suffi- Refer to “COMPONENTS
ciently. INSPECTION”,
2. Rev angine speed at about 2,000 - EC-363.
4,000 rpm.
3. Disconnect vacuum hose to EGR NG
valve,
4. Make sure that vacuum exists. Y
Vacuum should exist. Replace EGR valve.
NG
B Y
CHECK VACUUM HOSE. NG, | Repair or replace
Check vacuum hose for clogging, vacuum hose.
cracks and proper connection.
OK
v
NG

Repair or replace EGR
valve & canister control
solenoid valve circuit.

591
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TROUBLE DIAGNOSIS FOR DTC 32

592

EGR Function (DTC: P0400) (Cont’d)

®

!

CHECK COMPONENT

{EGR valve & canister control solenoid
valve).

Refer to "COMPONENTS INSPEC-
TION” on next page.

NG

.| Replace EGR valve &

OK

v

canister control solenoid
valve.

CHECK COMPONENT

(Canister).

Refer to “COMPONENTS INSPEC-
TION” on next page.

NG

hd

OK

¥

Replace canister.

CHECK VACUUM HOSE.
Check vacuum hose into canister for
clogging, cracks and proper connection.

NG

OK

h 4

Replace vacuum hose.

CHECK COMPONENT
(EGRC-BPT valve).

Refer to "COMPONENTS INSPEC-
TION” on next page.

NG

.| Replace EGRC-BPT

OK
¥

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

A

Trouble is not fixed.

Check ECM pin tarminals for damage
or the connection of ECM harnass con-
nector. Reconnect ECM harnass con-
nector and ratest,

h 4

Check resistance of EGR temperature
sensor. See next page.

¥

INSPECTION END

EC-362
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TROUBLE DIAGNOSIS FOR DTC 32

EGR valve

AEC319

|
J

T Canister

|
!
|
|

AEC544

SEF830F|

SEF083P

EGR Function (DTC: P0400) (Cont’d)
COMPONENTS INSPECTION

EGR valve

Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.
If NG, replace EGR valve.

EGR valve & canister control solenoid valve

Check solenoid valve, following the table as shown below:

Air passage Air passage
Conditions continuity continuity
between @ and between (&) and (€)
12V direct current sup- .
ply between terminals Yes No
@ andg @
No supply No Yes

If NG, replace EGR valve & canister control solenoid valve.

Canister

Gently blow air from @).
No leakage should exist.

EGR temperature sensor
Check resistance change and resistance value at 100°C

(212°F).

Resistance should decrease in response to temperature

increase.

Resistance: 100°C (212°F)
76.8 - 93.8 k()
It NG, replace EGR temperature sensor.

EGRC-BPT valve

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

Vacuum from the other port and check for leakage while

applying a pressure above 0.981 kPa (100 mmH,0O, 3.94
inH,O) from under EGRC-BPT valve.

EC-363

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

Oxygen sensor

Louver
T Zirconia tube

Connector
Isolation bushing

— Contact plate

AECB54

Heated oxygen

Louver
sensor 7

Holder *\

/ Z, Heater pad k!
Isoiation Zirconia
bearing tube
AEC855
N
=
@
o
&
I=)
=
5
&
=
O 1
0 1

Rich —~— Ideal ratio —— Lean

Mixture ratio
SEF2380

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

The front 025~ is placed into the exhaust manifold. It detects the
amount of oxygen in the exhaust gas compared to the outside
air. The sensor has a closed-end tube made of ceramic zirco-
nia. The zirconia generates voltage from approximately 1V in
richer conditions to OV in leaner conditicns. The sensor signal
is sent to the ECM. The ECM adjusts the injection pulse dura-
tion to achieve the ideal air-fuel ratio. The ideal air-fuel ratio
occurs near the radical change from 1V to OV.
A heater is used to activate the sensor on M/T models for Cali-
fornia and A/T models.
*: Oxygen sensor {M/T models except for California)
Heated oxygen sensor (M/T modeis for California and A/T
models)

Diagnostic Trouble Malfunction is detected when .. plhecktoms
33 ® An excessively high voltage from the sensor is entered to | ® Harness or connectors
P0130 ECM. (The sensor circuit is open or
® The voltage from the sensor is constantly approx. 0.3V. shorted.}
® The maximum and minimum voltages from the sensor do | @ Front oxygen sensor
not reach the specified voltages. ® Fuel pressure
® The sensor does not respond between rich and lean ® [njectors
within the specified time. ® Intake air leaks
OVERALL FUNCTION CHECK
% MONITOR ¢ NO FAL [ ] ) , ,
This procedure can be used for checking the overall function of
CMPS-RPM(REF)  2137tpm the front oxygen sensor circuit. During this check, a DTC might
MAS AIR/FL SE 1.96V not be confirmed.
COOLANTEMP/S  84°C 1) Start engine and warm it up sufficiently.
FRO2SENSOR 037V I/ 2) Select “MANU TRIG” and “Hl SPEED” in “DATA
FR 02 MNTR LEAN MONITOR” mode with CONSULT, and select “FR 02
N PULSE 2 6msec SENSOR” and “FR O2 MNTR”,
iy 3) Hold engine speed at 2,000 rpm under no load dur-
I RECORD | ing the following steps.
SEF0B4P 4) Touch “BECORD” on CONSULT screen.
594 EC-364



TROUBLE DIAGNOSIS FOR DTC 33

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

5) Make sure of the following.

e “FRO2MNTR”in “DATA MONITOR"” mode changes
from “RICH” to “LEAN" to “RICH” 5 times in 10 sec-
onds.

5 times (cycies) are counted as shown below: M

o

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

fuy
=
==3

R = “FR 02 MNTR”, “RICH”
L = “FR 02 MNTR”, “LEAN”
* “FR 02 SENSOR” voltage goes above 0.6V at least

once.
¢ “FR O2 SENSOR" voltage goes below 0.35V at least u

g2

[

once,
88e- -
CMPS oo
+RPM o<
17:51 {POS)
(rpm}) Maximum @
| ) - - - -~ ‘\‘FL'
09"18 2050  0.19 T S Fe T * Maximum voliage
09" 2050 0.18 > HE Vot should be over 0.6V
09"09 2050 0.18 oo 3+ ' L e at least one time. e
09'07 2037  0.18 2% BT
n [T [} 1 . . . . . . .
gggg gggg 8;2 w v . S * Minimum voltage
. o P ! P . v .
0901 2012 0.43 O " ! . \ A 3 should be below 0.35V
1 . e J » ~ vMinimu\r)n - at least one time. A
Ew
L GRAPH ] o SEF08BP
[Fi&,

=)
aa

OR
'E)J E @ 1) Start engine and warm it up sufficiently.
el 2t a 2) Set voltmeter probes between ECM terminal @8 (sen- gy
[__Ecn 5| CONNECTOR]| Ny % . sor signal) and @ (engine ground).

a8 43 : \ )E 3) Make sure of the following with engine speed held at

~ o 6 2,000 rpm constant under no load. ES
@@ e Malfunction indicator lamp goes on more than 5
‘ EIE times within 10 seconds in Diagnostic Test Mode I

{@ 7 f@ (FRONT OXYGEN SENSOR MONITORY}. EiN
Y.d - C H e The maximum voltage is over 0.6V at least one time.
SEF085P e The minimum voltage is below 0.35V at least one

time. kA

EL

58
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TROUBLE DIAGNOSIS FOR DTC 33

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

EC-FRO2-01
IGNITION SWITCH
ON or START
4—'— FUSE |Referto “EL-POWER".
10A (Bgl-%K :
s : Detectable line for DTC
- — ;. Non-detectable line for DTC

@ : MIT models except for Cakifornia

(Ms3d) CEM> : MIT models for California and A’T models
FRONT FRONT
HEATED OXYGEN
OXYGEN SENSCR
SENSOR
5]
w

~ &3
I I
| I
{ i
I I I
I I ]
] I |
i I I
I i I
l J b
I - I
| |
| i
i I I
i | e -
I I
o B
1 i JOINT JOINT
1 I GCONNECTOR-2 CONNECTOR-1 -
| |
-g- — I
S B O~ ev E—zJ ov=~
I o
OR W B : I
O2HL 028F  GND-G | ECM I
SoNTROL B B
MODULE) __g__ _é_
F12 Fog

Refer to last page (Foldout page).

101[102]103

107(108]109
115[114[115

AEGH85

596 EC-366



TROUBLE DIAGNOSIS FOR DTC 33

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

DIAGNOSTIC PROCEDURE

M/T madels except for Califarnia .

NN 7220

Front oxygen sensor

harness connector @ﬂ
/ <\ INSPECTION START
¥ R,
’_CHECK INPUT SIGNAL CIRCUIT. NG= Repair harness or con-
A || 1. Turn ignition switch “OFF". nectors. _
2. Disconnect front oxygen sensor har- E
ness connector and ECM harness
= AECESE connector.
3. Check harness continuity between LE
W/T models for Galifornia and A/T models ~/ o rtfggﬂe'?;ge:tn% :eég;p;'ng 7
: @// W\\@ " terminal (2} (M/T models for Califor-
Front heated oxygen nia and A/T models).
sensor hamess{/ ' Continuity should exist.
sonnector s 4, Check harness continuity between
ECM terminal and ground. FS
Continuity should not exist. =
l oK
Gl
i Loosen and retighten engine ground -
Wi bk SCrews.
RIL- AEC857
WIT
DISCOMNECT ~ DISCOMNECT
A€ A€ B "
o — CLEAR THE SELF-LEARNING DATA. | °S,| Go to “TROUBLE DIAG- )
|[__EcM__[slconnecTor]| (2] (P 1. Start engine and warm it up suffi- NQSIS FOR DTC 76". £
46 ciently. See page EC-396.)
@@ i 2 Select “SELF-LEARNING (See pag
/‘ l CONTROL” in "ACTIVE EE
TEST” mode with CONSULT.
. 3. Clear the self-learning control
- coefficient by touching o
@mﬁ “CLEAR”. =)
= 4. Wait for at least 10 minutes at
AECS58 idle Speed.
Is the DTC P0170 detected? 57
Is it difficult to start engine?
OR
2. Turn ignition switch “OFF” and aT
wait for at least 3 seconds. =1
3. Disconnect mass air flow sen-
sor harness connector, and
restart and run engine for at ES
least 3 seconds at idle speed.
4. Stop engine and reconnect
mass air flow senscr harness _
connector. 2T
5. Make sure diagnostic trouble
code No. 12 is displayed in
Diagnostic Test Mode . &
|E] 6. Erase the Diagnostic Test
M ACTVETESTE [] Mode Il (Self-diagnostic
SELF-LEARN 100% results) memory. Make sure =
CONTROL diagnostic trouble code No. 55 [EL
———=MONTOR === is displayed in Diagnostic Test '
Mode II.
CMPS-RPM (REF)  812rpm 7. Wait for at least 10 minutes at oy
COOLAN TEMP/S 83°C idle Speed. pE
FR 02 SENSOR 0.91v Is the DTC 76 detected?
AF ALPHA 102% oy iepe S,
Is it difficult to start engine?

CLEAR NG
AECHRAT @
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TROUBLE DIAGNOSIS FOR DTC 33
Front Oxygen Sensor* (Front 02S) (DTC:
P0130) (Cont’d)
®

!

CHECK COMPONENT NG | Replace front heated
(Front heated oxygen sensor heater). "| oxygen sensor.

(M/T models for California and A/T
madels).

Refer to “COMPONENTS INSPEC-
TION” below.

OK

Y

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

v Trouble is not fixed.

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

¥

INSPECTION END

COMPONENT INSPECTION

y S t@ @a) Front heated oxygen sensor heater

T.8.
Check resistance between terminals (1) and (3.
Resistance: 3.3 - 6.3() [at 25°C (77°F)]
If NG, replace front heated oxygen sensor.

AEC745
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TROUBLE DIAGNOSIS FOR DTC 34

Knock Sensor (KS) (DTC: P0325)

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

)]

PIEZO-ELEMENT Elid
Terminal
SEF598K

* Freeze frame data will not be stored in the ECM for the knock sensor. The MIL will not light for .

knock sensor malfunction. ﬂ
Diagnostic

[

Trouble Code Malfunction is detected when ... Chgck tems ' _
{Possible cause) =
No.
34 ® An excessively low or high voltage from the knock ¢ Fl_sli']rniss 0|: connectqrs it horted o
PO325 sensor is entered to ECM. (The knock sensor circuit is open or shorted.) &l
& Knock sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION 2N
PROCEDURE

1) Turn ignition switch “ON” and select “DATA MONI- AT
TOR" mode with CONSULT. -
2) Start engine and run it for at least 5 seconds at idle

Speed. B&,
OR )
(& 1) Start engine and run it for at least 5 seconds at idle
= speed. =
2) Select “MODE 3” with GST. )
OR
woy 1) Start engine and run it for at least 5 seconds at idle 373
speed.
2) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then “ON". ST

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

B
ETAN

JAES

153
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TROUBLE DIAGNOSIS FOR DTC 34
Knock Sensor (KS) (DTC: P0325) (Cont’d)

EC-KS-01

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

ECM (ECCS
CONTROL
MODULE)
KNK
]
W
F L@
| 1
] i
i I
t i
I ]
I i
W [l
F21 r'—|_ =l CONNECTOR
fop L
w E

A 7‘l|
oo .'
25

KNOCK
SENSOR .

—
|||-u:l
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o
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1 (F21) Q Fi
M e o
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7 m 27 42|43 144 57 61]
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TROUBLE DIAGNOSIS FOR DTC 34
Knock Sensor (KS) (DTC: P0325) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START &l
Loosen and retighten engine ground 2,
SCrews.
l S
| CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or con-
1. Turn ignition switch “"OFF". | nectors, Ie
2. Disconnect ECM harness connector s

and knock sensor sub-harness con-
nector.

3. Check harmness continuity between
terminal (2) and ECM terminal 64) .
Continuity should exist.

i OK
E
CHECK SUB-HARNESS CIRCUIT. NG‘ Check the following. il
1. Disconnect knock sensor hamness "| ® Harness connectors,
connector '-l\ AECBS9 connector. @,
2. Check hamness continuity between If NG, repair harness or T
: R R knock sensor hamess connector ter- connectors. b
Géj] Eéj] minal (2) and knock sensor sub-har-
H.S. T.5. ness connector terminal {2). s
[ Eom__Io/coNNECTOR] @) ) Continuity should exist. &l
54 l OK
CHECK COMPONENT NG | Replace knock sensor. 4

(Knock sensor).
Refer to “COMPONENT INSPECTION”

@3' below. R
.1 .

l OK
AECS60
Disconnect and reconnect harness con- BR
E TISCONNECT mfé“j” nectors in the circuit. Then retest.
1.5, E% LS, } Trouble is not fixed. st
@ @]3 Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connector Es

and retest.

* INSPECTION END
AECE61

COMPONENT INSPECTION

Déic’ Knock sensor

¢ Use an ohmmeter which can measure more than 10 MQ.
1. Disconnect knock sensor harness connecior.
2. Check resistance between terminal @ and ground. B3
Resistance: 500-620 k() [at 25°C (77°F)]
. CAUTION:
le Fq Do not use any knock sensors that have been dropped or
physically damaged. Use only new ones.

AECT19
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TROUBLE DIAGNOSIS FOR DTC 35 |

Sensor element | EGR Temperature Sensor (DTC: P1401)

Gasket

Tightening nut

Connectar

SEF598K]

The EGR temperature sensor detects temperature changes in
the EGR passage way. When the EGR valve opens, hot exhaust
gases flow, and the temperature in the passage way changes.
The EGR temperature sensor is a thermistor that modifies a
voltage signal sent from the ECM. This modified signal then
returns to the ECM as an input signal. As the temperature
increases, EGR temperature sensor resistance decreases.
This sensor is not directly used to control the engine system.

Diagnostic Trouble

Malfunction is detected when ...

Check items

Code No. {Possible cause}
a) An excessively low voltage from the EGR ® Harness or connectors
temperature sensor is entered to ECM even (The EGR temperature sensor circuit is shorted.)
a5 when engine coolant temperature is low. ® EGR temperature sensor
PUADT | |

b) An excessively high voltage from the EGR
temperature sensor is entered to ECM even

# Hamess or connectors
{The EGR temperature sensor circuit is open.)

when engine coolant temperature is high. ® EGR temperature sensor

¥ MONITOR ¢ NO FALL []

CMPS3*RPM (REF) Orpm
COOLAN TEMP/S  28°C

RECORD
SEF949N
FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
CALC LOAD 0%
COCLANT TEMP 28°C
SHORT FT #1 0%
LONG FT #1 0%
ENGINE SPD ORPM
VEHICLE SPD Okm/h
IGN ADVANCE 5.0
INTAKE AIR 25°C
MAF 0.0gm/sec
THROTTLE POS 0
025 LOCATION 3
Q23 B1,51 0.380V
Q2FT 81,81 %
02S B1,52 0.000V
SEF950M

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

For the malfunction a)

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

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

3) Start engine and run it for at least 8 seconds at idle
speed. [With the engine coolant temperature lower
than 50°C (122°F))].

OR

602

@ 1) Turn ignition switch “ON” and seiect “MODE 1” with
= GST.

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

3) Start engine and run it for at least 8 seconds at idle
speed. [With the engine coolant temperature lower
than 50°C (122°F)].

4} Select “MODE 3” with GST.
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TROUBLE DIAGNOSIS FOR DTC 35

EGR Temperature Sensor (DTC: P1401)

(Cont’d)
—" ﬁl:' CONNECT OR
(I | S?ONNECTUR” (j] 1) Turn ignition switch “ON” and confirm that voltage @]

between ECM terminal &) and ground is more than
2.35V. (If necessary, wait until the engine coolant

@ t 5o temperature is the same as atmosphere tempera- &
] ture.)

2) Start engine and run it for at least 8 seconds at idle
speed. (With the voltage between ECM terminal 6D Ei
and ground should stay at more than 2.35V)

SEF951N 3) Turn ignition switch “OFF”, wait for at least 3 sec-

onds and then “ON". LG
4) Perform “Diagnostic Test Mode 1I” (Self-diagnostic
results) with ECM.

For the malfunction b)

=

1) Start engine and warm it up sufficiently. FE
2) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then start engine again. ,
3) Select “DATA MONITOR” mode with CONSULT. G
4) Run the engine for at least 8 seconds at idle speed.
OR

&) 1) Startengine and warm it up sufficiently. 0T
2) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then start engine again. .
3) Run the engine for at least 8 seconds at idle speed. A
4) Select “MODE 3" with GST.
OR
@ 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then start engine again. B2
3) Run the engine for at least 8 seconds at idle speed. ™
4) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then “ON".
5) Perform “Diagnostic Test Mode II" (Self-diagnostic
results) with ECM.

\ogij
[3)

ST
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TROUBLE DIAGNOSIS FOR DTC 35

EGR Temperature Sensor (DTC: P1401)

(Cont’d)
EC-EGR/TS-01
mammm : Detectable line for DTC
w——: Non-datectable line for DTC
Ju—— EGR
AAAM TEMPERATURE
piAd = SENSOR

L
={C

=

604

R/B B
2] [ET]
EGRTS GND-A _ |ECM (ECCS
CONTROL
MODULE)
G,
B>
GY
| —
101]102[103] [104]105]106 BIEI 4] 2 3839 .El;mm.@m@m [56] T
7 10] 25]26{27 42)4a) 144]45]46]57 61
107]108]109] [110f111]112 9
[fi2[isfi4] [ig] O [2ofac]a:[32l33]  [asfso) Jerlecfezfss]eales vl H.S.
113}114J115] J116[1178418] 15T Tefiz[va] [aafes]es]27] j66]a7]68]89)

AECS587
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TROUBLE DIAGNOSIS FOR DTC 35

EGR Temperature Sensor (DTC: P1401)

EGR tube.~ EGR temperature (Cont’d)
— h o sensor harness
DIAGNOSTIC PROCEDURE
‘ INSPECTION START (6l
< EE= *
o \‘,‘f 7 ¢ Q [ CHECK POWER SUPPLY. NG | Repair harness or con- A
— *//l'j\ D 1. Disconnect EGR temperature sensor "| nectors.
<P\ &7~ ﬁ harness connector.
\%),z"y\!u ; 2. Turn ignition switch “ON”. ]
Sy \ . Check voltage between termina
i % 3. Check vol b inal
- ~ AECB51 and ground with GONSULT or tester.
Voltage: Approximately 5V La
Eﬁ DISCOMMECT OK
l A & B l NG
CHECK GROUND CIRCUIT. . | Check the following.
2 . Turn ignition switc . ® Harness continuity
1.7 igniti itch “OFF” "|®H inui
2. Check harness continuity between between ECM and EGR
terminal (1) and engine ground. terperature sensor har- FE
. S O Continuity should exist. ness connactor
= OK If NG, repair harness or
(L' connector.
iy
-7 CHECK COMPONENT NG | Replace EGR temperature
AECE63| | (EGR temperature sensor). "| sensor. y
Refer to “COMPONENT INSPEGTION” )
DISCONMNECT be|0W
TS
E@ l OK i
@@ Disconnect and reconnect harness con-
nectors in the circuit. Then retest.
‘ =
l Trouble is not fixed.
Ly, Check ECM pin terminals for damage or i
@134 the connection of ECM harness connec- R
= tor. Reconnect ECM harness connector
AECas4| | and retest.
l BR
INSPECTION END
ST
7S
BT
KA
COMPONENT INSPECTION
EGR temperature sensor EL
Check resistance change and resistance value at 100°C
(212°F).
Resistance should decrease in response to temperature [Di
increase.
Resistance: 100°C (212°F)
76.8 - 93.8 k(0
If NG, replace EGR temperature sensor.
SEF830F
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TROUBLE DIAGNOSIS FOR DTC 36

EGRC-BPT Valve Function (DTC: P0402)

ECM '
Ignition r
switch
Throttle ----~—— <] A duct
body -
EGR vaive & canister
To EGR control solenoid valve
valve Vacuum source { :
Air
filter
2 X _ ECM
it Air EGR valve
bleed EGR
Diaphragm 5 8 temperature
‘ sensor
Exhaust pressure 4 EGRC-BPT ik
-_-__Intake
valve V I manifold
——-- Exhaust
---- manifold
AECT22

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throttle body
vacuum applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to
positioning of the EGR valve or to engine operation.

ON-BOARD DIAGNOQOSIS LOGIC

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will
increase. If roughness is large, then vacuum to the EGR valve is interrupted through the EGR valve &
canister controf solenoid valve. If the engine roughness is reduced at that time, the EGRC-BPT valve
malfunction is indicated.

Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
36 ® The EGRC-BPT valve does not operate prop- |® EGRC-BPT valve
Po402 erly. ® Misconnected rubber tube

® Obstructed rubber tube

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the EGRC-BPT valve. During this check,
a DTC might not be confirmed.
1. Disconnect the vacuum hose to the fuel pressure regulator at the intake manifold.
2. Disconnect the vacuum hose to the EGR valve & canister contrel 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 & canister control solencid valve and throttle body for
misconnection, cracks or ghstruction.
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TROUBLE DIAGNOSIS FOR DTC 36

EGRC-BPT Valve Function (DTC: P0402)
(Cont’d)

Temporary rubber tube for testing
approx. 450mm (17.7in} in iength
imm {,04in) orifice installed

Disconnect vacuum hose
at intake manifold

Fuel pressure regulator

Check the EGR
valve lifting
EGR valve
EGRC-BPT valve
EGR valve & canister
control selenoid valve AEC865

COMPONENT INSPECTION

EGRC-BPT valve

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

2. Vacuum from the other port and check leakage without
applying any pressure from under EGR-BPT valve.
Leakage should exist.

X N¢ pressure

SEF172P

EC-377 607
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TROUBLE DIAGNOSIS FOR DTC 37

Closed Loop Control (DTC: P0130)

» The closed loop control has one trip detection logic.

Diagnostic Check Item
Trouble Malfunction is detected when ... (Possible Cause)
Code No.
37 ® The closed loop control function does not operate L
P0O130 even when vehicle is driving in the specified condi- : ;r:n?g:;;::g;::s:mr cireuit is open or short.
tian, '
OVERALL FUNCTION CHECK
¥ MONITOR ¢ No FalL [ ) , .
This procedure can be used for checking the overall function of
CMPS+RPM(REF)  2137rpm the closed loop control. During this check, a DTC might not be
MAS AIR/FL SE 1.96V confimed.
COOLANTEMP/S — 84°C 1) Start engine and warm it up sufficiently.
FRO2SENSOR  0.37v 2) Select “MANU TRIG” and “HI SPEED” in “DATA
FR 02 MNTR LEAN MONITOR” mode with CONSULT, and select “FR 02
INJ PULSE 2.6msec SENSOH” and “FR 02 MNTR”.
Iy 3) Hold engine speed at 2,000 rpm under no lcad dur-
RECORD ing the following steps.
SEF084P 4) Touch “RECORD” on CONSULT screen.

5) Make sure of the following.

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

5 times (cycles) are counted as shown below:

cycle 11121314151

FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR”, “RICH”

L =“FR 02 MNTR”, “LEAN”

OR

1) Start engine and warm it up sufficiently.
2) Make sure that malfunction indicator lamp goes on

608

more than 5 times in 10 seconds while keeping at
2,000 rpm in Diagnostic Test Mode 1.

DIAGNOSTIC PROCEDURE
Refer to TROUBLE DIAGNOSIS FOR DTC 33. (See page

EC-364.)
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TROUBLE DIAGNOSIS FOR DTC 41

Intake Air Temperature Sensor (DTC: P0110)

The intake air temperature sensor mounted to the air cleaner
housing, detects intake air temperature and transmits a signal
to the ECM.

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

This sensor is not directly used to control the engine system. It

is used only for the on-board diagnosis. EM
LG
Diagnostic
Trouble Code Malfunction is detected when ... Chgck ftem
No. (Possible Cause)
a) An excessively low or high voltage from the sensor
: is entered to ECM.
B | s ® Hamess or conneclors FE
PO110 'b) Voltage sent to ECM is not practical when com- (The Se’.‘w cireuit is open or shorted.)
. . ® [ntake air temperature sensor.
pared with the engine coolant temperature sensor -
signal. L
MIT
DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR ¥ NO FAIL PROCEDURE
COOLAN TEMP/S 30°C . AT
For the malfunction a) and b) Al
1) Wait until engine coolant temperature is less than
80°C (194°F). =)
{a) Turn ignition switch “ON". :
{b) Select “DATA MONITOR” mode with CONSULT.
{c) Check the engine coolant temperature. RA&
RECORD | (d) If the engine coolant temperature is not less than
SEF002P 90°C (194°F), turn ignition switch “OFF” and cool
down engine. BR
FUEL SYS #1 OPEN 2} Turn ignition switch "ON”. .
FUEL SYS #2 UNUSED 3) Select “DATA MONITOR” mode with CONSULT. 7
COQLANT TEMP 28°C 4) Wait for at least 5 seconds. ST
SHORT FT #1 0% OR
ENGINE SFD ORPA /(= 1) Wait until engine coolant temperature is less than
o . it unti i
(G ADVANGE i € 90°C (194°F). RS
AR £ A 0.0grH/ees (@) Turn ignition switch “ON".
CRETDERTION % (b) Select MODE 1 with GST. .
OoET Bl st 0380 (c) Check the engine coolant temperature. Eiy
02S B1,52 0.000V (d) If the engine coolant temperature is not less than
SEF50N 90°C (194°F), turn ignition switch “OFF” and cool
down engine. Il
— CoNNECT 2) Turn ignition switch “ON” and wait for at least 5 sec-
[ Ecm || CONNECTOR | W onds.
| = | € |8 3) Select MODE 3 with GST, EL
OR
@ 1) Wait until engine coolant temperature is less than IO
90°C (194°F). .
— (a) Turn ignition switch “ON".
o (b) Check voltage between ECM terminal &) and
K @ © ground.
= Voltage: More than 1.2 (V)
SEF006P
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TROUBLE DIAGNOSIS FOR DTC 41

intake Air Temperature Sensor (DTC: P0110)
(Cont’d)
{c) If the voltage is not more than 1.2V, turn ignition
switch “OFF” and cool down engine.
2) Turn ignition switch “ON” wait for at least 5 seconds.
3) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then turn “ON”.
4) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.
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TROUBLE DIAGNOSIS FOR DTC 41

Intake Air Temperature Sensor (DTC: P0110)

(Cont’d)
&l
EC-IATS-01
Ha
Eld
s : Detectabie fine for DTC
m—— : Non-delectable line for DTC
LG
INTAKE AIR
EMD TEMPERATURE
SENSOR
-
] oy & iz
RY B
BT
AT
&
Al g RA
&3] [50] ECM (ECCS
™ GND-A | conTRoL 2]
MODULE)
(F24)
ST
D}'T
94
ap™®
& gl
! Ik .
oK

]21]22]23
24[25128]27]28} {42]43
e N m
34{35]36]37]

—
"

1041105 (105 112]3] [4]

ohih [5]6{7]8]9] [1o]
(11312113014 §g]

0 L RS I E mmmm

AEG5HE8
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TROUBLE DIAGNOSIS FOR DTC 41
Intake Air Temperature Sensor (DTC: P0110)
(Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Intake air temperature
sensar harness connector

Check the following.

Y

\ ¥
. CHECK POWER SUPPLY. NG
1. Turn ignition switch “OFF".

2. Disconnect intake air temperature
sensor harness connector.

® Harness continuity
between ECM and
intake air temperature

DISCONNET 3. Turn ignition switch "ON". sensor
S 4. Check voltage between terminal (2) If NG, repair harness or
- and ground. connectors.
2 Voltage:
‘ Approximately 5V
D E OK

W E v
b -
j 1 CHECK GROUND CIRCUIT. NG

1. Turn ignition switch “OFF".
AEC723] | 2. Check hamess continuity between
terminal (1) and engine ground.

Check the following.

® Harness continuity
between ECM and
intake air temperature

h 4

B]

gy Ct ) Continuity shouid exist. sensor
T.5. ESD] . JI OK If NG, repair harness or
- connectors

v

CHECK COMPONENT NG
(Intake air temperature sensor).

Hefer to "COMPONENT INSPECTION”
on next page.

Replace intake air tem-
perature sensor.

Y

-

OK

AEC724 h 4
Disconnect and reconnect harness con-
nectors in the ¢ircuit. Then retest.

Trouble is not fixed.

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

Reconnect EGCM harness connector and
retest.

Y

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC 41

Intake Air Temperature Sensor (DTC: P0110)

(Cont’d)
%4 | COMPONENT INSPECTION

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

AEC725

20¢ Intake air temperature

r °C (°F) Resistance k(}

" Acceptable 20 (68) 21-29

I 50 (122) 0.68-1.0

- FE

GL

Raesistance kQ

o e o o
-y

(4) (32) (68 104)(140)(’176} 212}
Temperature °C (°F

SEF012P

MY
AT

[FA

BR
8T
RS
BT
A,

EL
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TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor (DTC: P0120)

The throttle position sensor responds to the acceleratotr 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 throtile valve and feeds the
voltage sighal to the ECM. '

Idie position of the throttle valve is determined by the ECM
receiving the signal from the throttle position sensor. This one
controls engine operation such as fuel cut.

SEF089K]

'Supply voltagé:
a5 5V (Applied between terminals No. 1 and 3)

1

C

@
o
£
E
kT
=y
3
| 3.2
I % «— 2Q 8
1) 82
B
Throttle pesition senscr 2 ('%
3 08
55 0 iy
O = 0 90
Throttle valve opening angie (deg.) MEF5650
Diagnostic
g I Check ltem
Trouble Malfunction is detected when ... )
{Possible Cause)
Code No.
43 ® An excessively low or high voitage from the sensor
P0120 is entered to ECM. ® Harness of connactors
® Yoltage sent 1o ECM is not practical when com- (The sensor circuit is open or shorted.)
pared with mass air flow sensor and camshaft posi- | @ Throttle position sensor
tion sensor signals.
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TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor (DTC: P0120)

= P ——— (Cont’d)
MONITOR NGO FAIL
THATL POS SEN 0.48Y OVERALL FUNCTION CHECK
ABSOL THeP/S 0.0% This procedure can be used for checking the overall function of &
the throttle position sensor. During this check, a DTC might not
be confirmed. -
1) Turn ignition switch “ON". 4
2) Select “MANU TRIG” and “HI SPEED” in “DATA
MONITOR” mode with CONSULT. o
i RECORD | 3) Select “THRTL PGS SEN” and “ABSOL TH-PS” in i
I Strosap “DATA MONITOR” mode with CONSULT.
4) Press RECORD on CONSULT SCREEN at the same 16
time accelerator pedal is depressed. =
NG data OK data 5) Print out the recorded data and make sure the follow-
THRTL POS SEN 00"00 THRTL POS SEN 00"00 -
15:38 15 xozgv ;gs"g? 18:38 s IV ;23“24 INGgs:
" — i L+ e The voltage when accelerator pedal fully released
----- . is approximately (.35 - 0.65V.
e, ¢ The voltage rise is linear in response to accelera- .z
M ] tor pedal depression. =
ABSOL THPrs 0000 ABSOL THPIS  00%00 e The wvoltage when accelerator pedal fully
B e s reang a2 s 7a 0 depressed is approximately 4V. oL
* " - OR o
- . .ﬁ" 1) Turn ignition switch “ON”.
e T 4/ 2) Check the voltage between ECM terminal 23 and 43 7
I (ground) and make sure the followings:
' e The voltage when accelerator pedal fully released
oy TETLasOLTHETL aseol is approximately 0.35 - 0.65V. a
: 3(5;\1 SEN - sig)N SEN ® The voltage rise is linear in response to accelera-
00"36 214  39.9 0046 288 57.4 tor pedal depression.
0037 220 413 007 300 605 e The voltage when accelerator pedal fully depressed [
0039 232 444 0049 324  Gad is approximately 4V.
o0'41 2.26 42,7 Q0"50 3.34 68.9
0042 2.20 41.3 Q051 3.46 71.4 B
00'43 258 504 00"52 3.56 74.2 PRI
0044 266 52.5 00"53 3.68 77.0
00"45 276 54.9 006"54 3.80 79.8
SEF021iP
CONNECT (;
[ ECM  |o[CONNECTOR]
23 43 {(ground) RIS
I BT
M D O
@ - SEF022P .
(ot
EL
TCK
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TROUBLE DIAGNOSIS FOR DTC 43
Throttle Position Sensor (DTC: P0120)

(Cont’d)
EC-TPS-01
POSITION
Y mmm : Detoctable ling for DTC
W OR — ; Non-detactable line for DTC
[ T [ N
PAL Y B
[l ok}
( ]
1 1
] i
I ]
i ]
i i
i I
1 1
] I
] ]
I 1
1 1
1 ]
] 1
1 ]
I I
I 1
| 1
1 1
1 I
' ]
} | I
I 1
1 [}
1 |
i I
i ]
| 1
! I
] ]
i I JOINT
I : CONNECTOR-1
I i
k- o L _@ GY
PAL Y B e
=1 Izl el
AVCC Vo1 GND-A EOM (EOCS
MODULE) B B
L L
F12
=, (F10) (43 (F28)
SIHED BR LlzE 1 1 1] ey

1
[20]21]27] 23] 38]a0] [40[a1] [sals4fss
[24]25Pos]z7]28] [33]43] [44]45]4sis7]o8]59]e0]
polan]afaz[sa] Fiolo] Jerlesiez]eafealss)
[34]35]36]37] 51152] |es]e7]eelas]

10t|102103] [104[10sfios} _ [11213] [4]
woa[10e| [rrolofz] SLe Lz 1els]

114]115] [116{117|118| RsT ez [ia

@ |
F2d
WS,

[o

AEC589
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TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor (DTC: P0120)
(Cont’d)
DIAGNOSTIC PROCEDURE

(&)

AECSH71

EC-387

617

(€]l
INSPECTION START
" EJJDJ:X
CHECK POWER SUPPLY. NC’; Repair harness or con-
1. Tum ignition switch "OFF”. nectors. .
2. Disconnect throttle position sensor E
harness connector.
3. Tuen ignition switch “ON”. N
4. Check voltage between terminal (1) LG
o Ol SCONKECT and ground with CONSULT or tester.
8. éj] Voltage: Approximately 5V
DIGRD - Jox
CHECK GROUND CIRCUIT. NG | Check the following. "
D C 1. Turn ignition switch “OFF". ® Harness continuity d
2. Loosen and retighten engine ground between ECM and
t SCTew. throttle position sensor -
l@ 3. Check harness continuity between If NG, repair harness or GL
terminal @ and engine ground. connactors.
AEC889 Continuity should exist.
I
oK iv
v
CHECK INPUT SIGNAL CIRCUIT. Repair harness or con- AT
1. Bisconnect ECM harness connector. nectors. :
2. Check harness continuity between
ECM terminal €3 and terminal (2). =a
Continuity should exist. A
¢ OK
B
ADJUST THROTTLE POSITION SEN- RA
SOR.
Perform “Basic Inspection”, EC-298. .
i BR
CHECK COMPONENT .| Replace throttle position o
(Throttle position sensar). sensor. To adjust it, per- el
Refer to “COMPONENT INSPECTICON™ form “Basic Inspection”,
on next page. EC-298.
‘ i RS
. l OK
Cl Disconnect and reconnect harness con- me
mﬂ nectors in the circuit. Then retest. Ef)
AECE70 lTroubIe is not fixed. )
Check ECM pin terminals for damage o
DIsGEuIECT = DISG IRECT or the connection of ECM harness con-
H.S. Eéjj T.s. E@ hector. Reconnect ECM hamess con-
nector and retest. EL
“___mECM [o|comnecTor] (|2 ) (F10) l
23
IS
INSPECTION END B



TROUBLE DIAGNOSIS FOR DTC 43 |
Throttle Position Sensor (DTC: P0120)
(Cont’d)

- COMPONENT INSPECTION

Gl Throttle position sensor

1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals 2) and (&

Throttle position sensor
harness connector
! LN

(S

changes when opening throttie valve manualty.
= Throttle valve conditions Resistance [at 25°C {77°F)]
/// Completely closed Approximately 0.6 k)
AECH68
Partially open 0.6 -4.0k0
Completely open Approximately 4.0 kQ}

If NG, replace throttle position sensor. To adjust it, perform
“Basic Inspection”, EC-298.

618 EC-388



TROUBLE DIAGNOSIS FOR DTC 65 - 71

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - P0300)

ON-BOARD DIAGNOSIS LOGIC

If a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft posi-
tion sensor (OBD), the misfire is diagnosed.
The misfire detection logic consists of the following two conditions.

Crankshaft position sensor (OBD) Engine speed ECM

1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction
indicator lamp {MIL) will start blinking; even during the first trip. In this condition, ECM monitors the
misfire every 200 revolutions.
if the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will
change from bfinking to lighting up.
{After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will
cause three way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic (Exhaust quality deterioration)
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs,
the malfunction indicator lamp will light up based on the second consecutive trip detection logic. In
this condition, ECM monitors the misfire for each 1,000 revolutions of the engine.

Diagnostic Trouble _ Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
.
65 (P0304) ® No. 4 cylinder misfires. Improper spark plug

® Insufficient compression
® Incorrect fuel pressure

66 (P0303) ® No. 3 cylinder misfires. ® EGR valive
® Injector circuit is open or shorted
67 (P0302) ® No. 2 cylinder misfires. ® Injectors
® intake air [eak
68 (PO301) ® No. 1 cylinder misfires. & Ignition secondary circuit is open or
shorted

® |_ack of fuel

71 (P0O300)} #® Multiple cylinders misfire. # Magnetized flywheel (drive plate)

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE (Overall)

1) Turn ignition switch “ON”, and select “DATA MONITOR” mode with CONSULT.
2) Start engine and warm it up sufficiently.
3) Turn ignition switch “OFF” and wait for at least 3 seconds.
4} Start engine again and drive at 1,500 - 4,000 rpm for at least 10 minutes.
OR

& 1} Start engine and warm it up sufficiently.
2) Turn ignition switch "OFF” and wait for at least 3 seconds.
3) Start engine again and drive at 1,500 - 4,000 rpm for at least 10 minutes.
4) Select “MODE 3” with GST.
OR

oy 1) Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF” and wait for at least 3 seconds.
3) Start engine again and drive at 1,500 - 4,000 rpm for at least 10 minutes.
4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with ECM.

EC-389 619
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TROUBLE DIAGNOSIS FOR DTC 65 - 71

SECH4TA

W ACTIVE TEST I D

% k k POWER BALANCE % % ¥
MONITOR = = =

CMPS.RPM (REF}  826rpm
MAS AIR/FL SE 163V
IACV-AACH 26%

n

U
Bl 22 vesr
I el

SEFS64N

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - P0300) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed.
Listen for the sound of the intake air
leak.

NG

Discover air leak location

lOK

and repair.

CHECK FOR EXHAUST SYSTEM
CLOGGING.

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

NG

Repair or replace it.

B lOK

CHECK EGR FUNCTION.

Perform OVERALL FUNCTION CHECK
(maifunction b) for EGR Function.
Refer to EC-356.

NG

%Gﬁ

Fuel injector harness
connector

ﬂ7 —
AECH72
;
& & &,
1 Cliek
iy
- Suitable tool
7 I Gliek
C/,-' "
SEF730L

Ignition wire

Spark plug

SEF282G

.| Repair EGR system.

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

. Gonnect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

. Check for spark.

l OK
El
PERFORM POWER BALANCE TEST. No .| Goto on next page.
1. Perform "POWER BALANCE”
N = in “ACTIVE TEST” mode.
2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?
OR
When disconnecting each injector
harness conneclor one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?
Yes
CHECK INJECTOR. : No [ check injector(s) and cir-
Does each injector make an operating 7| cuit(s). Refer to EC-437.
sound at idle?
l Yes
D]
NG

.| CHECK COMPONENT

620

OK

(Go to (&) on next page.)

EC-390

T| (Ignition wires).
Refer to “COMPONENT
INSPECTION”, EC-392.

OK l NG

Replace.

Check ignition coil, power
iransistor and their cir-
cuits. (Refer to EC-338.)




TROUBLE DIAGNOSIS FOR DTC 65 - 71

COMPRESSION

PRESSURE

SEF303G

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - P0300) (Cont’d)

]

CHECK SPARK PLUGS.
Remove the spark plugs and check for

NG

¥

fouling, etc.
l OK

Repair or replace spark
plug(s).

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. Refer
to EC-249.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kglecm?, 34 psi)

NG

h 4

iOK

Check fusl pump and cir-
cuit.

" CHECK COMPRESSION PRESSURE.
Refer to EM saction.
® Check compression pressure.
Standard:
kPa (Kg/fem?, psi)/300 rpm
1,226 (12.5, 178)
Minimum:
kPa (kg/fcm?, psi}/300 rpm
1,030 (10.5, 149)
Difference between each cylinder:
kPa (kg/em?, psi)/300 rpm
98 (1.0, 14)

NG

IOK

Y

Check pistons, piston
rings, valves, valve seals
and cylinder head gas-
kets.

CHECK IGNITION TIMING.
Perform “Basic inspection”, EC-298.

NG

lOK

h 4

Adjust ignition timing.

CHECK MASS AIR FLOW SENSOR.
Check "MASS AIR FLOW" in
“DATA MONITOR" mode with
CONSULT.
1.0 - 4.0 gm/sec: at idling
5.0 - 10.0 gm/sec: at 2,500 rpm

NG

Y

OR
Check “MASS AIR FLOW" in
MODE 1 with GST.
1.0 - 4.0 gm/sec: at idling
5.0 - 10.0 gm/sec: at 2,500 rpm

+ OK
(Goto on next page)

EC-391

Check connectors for
rusted terminals or locse
connections in the mass
air flow sensor circuit ar
engine grounds.

Refer to EC-323.

If NG, repair or replace it.

621
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TROUBLE DIAGNOSIS FOR DTC 65 - 71

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0304 - P0300) (Cont’d)

:

CHECK SYMPTOM MATRIX CHART. NG | Repair or replace.
Check iterns on the rough idle symptom
in “Symptom Matrix Chart”, EC-301.

¥

lOK

Some tests may cause a Diagnostic
Trouble Code to be set.

Erase the DTC from the ECM memory
after performing the tests. Refer to
EC-258.

!

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

I

INSPECTION END

SEF174P,

622

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

COMPONENT INSPECTION
Ignition wires

1.

2.

Inspect wires for cracks, damage, burned terminals and for
improper fit.
Measure the resistance of wires to their distributor cap ter-
minal. Move each wire while testing to check for intermittent
breaks.
Resistance:

13.6 - 18.4 k{¥/m (4.15 - 5.61 k(}/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 cne.

EC-392



TROUBLE DIAGNOSIS FOR DTC 72

Three Way Catalyst Function (DTC: P0420)

ON-BOARD DIAGNOSIS LOGIC ECM monitors the switching frequency ratio of
front oxygen sensor® and rear heated oxygen

ECM {ECCS control module) sensor. ' .

3 A three way catalyst with high oxygen storage ___

capacity will indicate a low switching frequency of &

rear heated oxygen sensor. As oxygen storage

capacity decreases, the rear heated oxygen sen-

sor switching frequency will increase.

When the frequency ratio of front oxygen sensor*

and rear heated oxygen sensor approaches a

Three specified limit value, the second stage diagnosis

way is applied.

Exhaust cata- The second stage diagnosis switches the mixture

ratio feedback control using front oxygen sensor®

to rear heated oxygen sensor.

Then ECM measures the switching lag time EB

. I between front oxygen sensor* and rear heated

: Oxygen sensor (M/T models except for California)

Heated oxygen sensor (M/T models for California and OXygen sensor. . -
AT models) The fonger lag time indicates the greater oxygen &

storage capacity. If the lag time is within the speci-
fied level, the three way catalyst malfunction is

Front Rear

oxygen heated
sensor” oxygen
sensor

L 4

gas lyst

diagnosed. T
e The three way catalyst function has one irip detection logic.
Diagnostic Trouble Malfunction is detected when ... Check ltems &7
Code No. (Possible Cause)
72 ® Three way catalyst does not aperate properly. ® Three way catalyst B2
P0o420 ® Three way catalyst does not have enough oxygen storage | ® Exhaust tube o
capacity. ® |ntake air leak
® |njeclars =T
® injector leak ik

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the three way catalyst. During this check,
a DTC might not be confirmed.

(3
0

ST
1) Start engine and warm it up sufficiently.

# wonToR s no Fai L] 2) Set “MANU TRIG” and “HI SPEED”, then select “FR 02 _
CMPSeRPM(REF)  2137rpm SENSOR”, “RR 02 SENSOR”, “FR 02 MNTR”, “RR 02 #®
MAS AIR/FL SE 1.96v MNTR” in “DATA MONITOR” mode with CONSULT.
COOLANTEMP/S  84°C 3) Touch “RECORD” on CONSULT screen with engine  _
FRO2SENSOR 037V speed held at 2,000 rpm constant under no load. BT
FR 02 MNTR LEAN 4) Make sure that the switching frequency between
AR 02 SENSOR  1.30V “RICH” and “LEAN” of “RR O2 SENSOR” is very ..
ARO2MNTR _p__RicH less than that of “FR O2 SENSOR”. e

I RECORD ]
SEF0S7P Switching frequency ratio = =
Rear heated oxygen sensor switching frequency
Front oxygen sensor switching frequency 12

This ratio should be less than 0.86.
If the ratio is greater than 0.86, the three way cata-
lyst is not operating properly.

OR

EC-393 623



TROUBLE DIAGNOSIS FOR DTC 72

[ Ecm |O~CONNECTOR”
46 43 52 43
HD O Kb

3
! IH,,

2 4
= [
1_-: \ l’:s
o~ “6
c /By

SEF098P

624

Three Way Catalyst Function (DTC: P0420)
(Cont’d)

1)
2)

3)

Start engine and warm it up sufficiently.

Set voltmeter probes between ECM terminals
(front oxygen sensor signal) and @ (engine ground),
and ECM terminals 62 (rear heated oxygen sensor
signal) and @3 {engine ground).

Keep engine speed at 2,000 rpm constant under no
load.

Make sure that the voltage switching frequency (high
& low) between ECM terminals &2 and is much
less than that of ECM terminals @ and @3.

Switching frequency ratio =

Rear heated oxygen sensor voltage switching
frequency

Front oxygen sensor voltage switching fre-
quency

This ratio should be less than 0.86.
If the ratio is greater than 0.86, it means three way
catalyst does not operate properly.

Note: if the voltage at terminal does not switch peri-

odically more than 5 times within 10 seconds at
step 3, perform TROUBLE DIAGNOSIS FOR DTC
33 (Front oxygen sensor) first. Refer to EC-364.

EC-394



TROUBLE DIAGNOSIS FOR DTC 72
Three Way Catalyst Function (DTC: P0420)

(Cont'd)
DIAGNOSTIC PROCEDURE
@
INSPECTION START ol
CHECK EXHAUST SYSTEM. NG| Repair or replace it. L
Visually check exhaust tubes and muffler
for dents. ER
l OK
SEFCO9P A
A
8] - CHECK EXHAUST AIR LEAK. NG [ Repair or replace. LG
W C@ Start engine and run it at idle. Listen for "
- an exhaust air leak before the three way
| "Ecm_|c[connecTon]] : catalyst.
J02,104,107,109, l OK
F2
CHECK INTAKE AIR LEAK, NG‘ Repair or replace.
Start engine and run it at idle. Listen for -
an intake air leak after the mass air flow CL
D O sensor.
= SEFBI1P lOK -
Bl
E
CHECK INJECTORS. NG‘ Perform TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for Injec- 7| NOSIS FOR NON-DE- P
tors. Refer to EC-437. TECTABLE ITEMS,
2. Check voltage between ECM termi- “Injector”, EG-437.
nals (102), (109, ({07, and Repair harness or con- B4
and ground with CONSULT or tester. nectors.
Battery voltage should exist.
3. Turn ignition switch “"OFF”, B2
l OK
Remove injector assembly. B8R

Refer to EC-250.
Keep fuel hose and all injectors con-
nected to injector gallery. &7

!

1. Disconnect camshalft position sensor  [Prips| Replace the injector(s) RS
harness connector. " | from which fuel is drip-

2. Turn ignition switch “ON™. ping- =
Make sure fuel does not drip from El
injector.

l Does not drip Trouble HE
is not

Check ECM pin terminals for damage or {f*e? | Replace three way cata-

the connection of ECM harness connec- 7] tyst. EL

for. Reconnect ECM harness connector

and retest. -

lTrouble is fixed 534

INSPECTION END

EC-395 625



TROUBLE DIAGNOSIS FOR DTC 76

ON-BOARD DIAGNOSIS LOGIC

With Mixture Ratio Seif-Learning Control, the actual mixture ratio can be brought closely to the theoreti-
cal mixture ratio based on the mixture ratio feedback signai from the front oxygen sensor”. The ECM cal~
culates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large, the ECM judges the condition as the
fuel system malfunction and light up the MIL (two trip detection logic).

Fuel Injection System Function (DTC: P0170)

ECM
. E .
Front oxygen sensor” Density of oxygen in exhaust gas iogt?j » |njectors
(Mixture ratio feedback signal) module)
Diagnostic Trouble Malfunction is detected when ... Check items

Code No. (Possible Cause)
76 ® Fuel injection system does not operate properly. ® [ntake air [eak
P0O170 ® The amount of mixture ratio compensation is excessive. ® Front oxygen sensor®

{The mixture ratio is too lean or too rich.)

® |njectors

® Exhaust gas leak

® Incorrect fuel pressure
® Lack of fuel

® Mass air flow sensor

*: Oxygen sensor (M/T models except for California)
Heated oxygen senser (M/T models for California and A/T models)

B ACTIVE TEST H D

SELF-LEARN 100%
CGNTROL
===MONTOR===

CMPS-BPM (REF)
COOLAN TEMP/S
FR 02 SENSOR

Orpm
83°C
0.00v
100%

A/F ALPHA
|

I

CLEAR |

AEC554

626

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)

1) Start engine and warm it up sufficiently.

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

3) Turn ignition switch “ON” and select “SELF-LEARN
CONTROL"” in “ACTIVE TEST’ mode with CON-
SULT.

4} Clear the self-learning control coefficient by touching
“CLEAR".

5) Select “DATA MONITOR” mode with CONSULT.

6) Start engine again and wait for at least 10 minutes at
idle speed.

The DTC should be detected at this stage, if a mal-
function exists.

7) If it is difficult to start engine at step 6, the fuel injec-
tion system has a malfunction, too.

OR

EC-396



TROUBLE DIAGNOSIS FOR DTC 76

Fuel Injection System Function (DTC: P0170)
(Cont’d)

@ 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait for at least 3
seconds.

3) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at i3
idle speed.

4) Stop engine and reconnect mass air flow sensor har-
ness connector. B

5) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 12 is detected.

6) Erase the DTC 12 by changing from Diagnostic Test L
Mode Il to Diagnostic Test Mode |.

7) Perform Diagnostic Test Mode 1l (Self-diagnostic
results) with ECM. Make sure DTC 55 is detected.

8) Start engine again and wait for at least 10 minutes at
idle speed. —
The DTC 76 should be detected at this stage, if a &
malfunction exists.

9) Ifitis difficult to start engine at step 8, the fuel injec-
tion system has a malfunction. CL

)

(]

T

&

Ll

[F&,

EN
B,

)
R

)
=
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i)

[
i
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TROUBLE DIAGNOSIS FOR DTC 76
Fuel Injection System Function (DTC: P0170)

(Cont’d)
v EC-FUEL-01
IGNITION
BATERY o ON or START
30A BFESECK Refer to "EL-POWER".
0] HEC)

: Detectable line for DTC
: Non-detectable line for DTC
- M/T models except for

o

@ell

./‘ gwlqé?-lhl California
OFF T e : M/T models for California
ACC\. ON and A/T models

3
&
T = PN
I [E] FRONT SENSOR
BR ORVGEN &=
|@|.‘m SENSOR 7
1,8 Ll_l
W
7 z
O = e
OR w K.y -4
B/R F:_::} QD
L
I < EW S N
e T T - i
B/R | O g W e 1
I i 1 \.r !
- | I P
® ® e : ' JOINT
[ | | | 1 I CONNECTOR-2
8/R BR BR B/R { !
|2| izl =1 Mzl '(,_,.—O-I
[2] INJECTOR [2] INJECTOR [z] INJECTOR [2] INJECTOR ay
% NO. 1 é NO. 2 é NO.3 é NO. 4 m
o F1§ m(::) o F18 1 (GD)] JOINT
I 3] 1L LIJ CONNECTOR-1
728
R/B YB GB LB
| | 1 i I Ll_ll—z—j
AB YB GB LB OR W B
|_l_l l_l_| I_l_I rLI I—I—I rl—l cy
[i62] [167] [iod] [109] [115] [#8]! I[43] I
INJ#1 INJ#2 INJ#3 INJ#4 O2HF 025F GND-C | ESMECDS ®
MODULE) ) ]
Fod B B
L L
F23) (Fiz
Reler to last page (Foldout page).
(M3)
% h® @ €D

@® dMdPEETR

101f102] 10| [104]105] 106
107|108f0a] [t10]111]112
13]114|115] [118]157|118] F5]

AECE90

628 EC-398



TROUBLE DIAGNOSIS FOR DTC 76

SEF099P

Fuel Injection System Function (DTC: P0170)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

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

NG

M/T medels excepi for California .

( &) ALY

Front oxygen sensor

catalyst.
l OK

.| Repair or replace.

M/T models for California and A/T models 7/,
b/ DN
Front heated oxygen

-
sensor hamesk‘/
el

AEC857

BISCONNELT AISCARNER:
A€ (A€
H.S. 1.8

[Eom|o[connecTon]] ( J—z—i ()

45 ®@

e o

()

AEC858

CHECK FRONT OXYGEN SENSOR.

1. Turn ignition switch “OFF”,

2. Disconnect front oxygen sensor har-
ness connector and ECM harness
connector,

3. Check harness continuity between
ECM terminal and terminal (1)
(M/T models except for California),
terminal {M/T models for Califernia
and A/T models).

Continuity should exist.

. Check harness continuity between
ECM terminal and ground.
Continuity should not exist.

lOK

CHECK INTAKE AIR LEAK. NG__ Repair or replace.
Start engine and run it at idle. Listen for "
an intake air leak after the mass air flow
sensor.
l OK
B
NG

.| Repair harness or con-
"1 nectors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-249,
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx, 235 kPa
{2.4 kg/cm?, 34 psi)
A few seconds after ignition switch
is turned OFF to ON:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

NG

lOK

Check fuel pump and cir-
cuit. Refer to EC-442.

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT.
1.0 - 4.0 gm/sec: at idling
5.0 - 10.0 gm/sec: at 2,500 rpm
OR

NG

Check “MASS AIR FL.OW” in
MODE 1 with GST.
1.0 - 4.0 gm/sec: at idling

T
Ty

5.0 - 10.0 gm/sec: at 2,500 rpm

v OK

®

EC-399

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

Refer to EC-323.

629
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TROUBLE DIAGNOSIS FOR DTC 76

A€ T

| “EcMm TolconnecTon |
102,104,107,109
(v it i

<

@®
0,

SEF681P

Fuel Injection System Function (DTC: P0170)

630

(Cont’d) ®
l
CHECK INJECTORS. NG | Perform TROUBLE DIAG-
1. Turn ignition switch “ON”. "] NOSIS FOR NON-DE-
2. Check voltage between ECM termi- TECTABLE ITEMS,
nals (102, God, (G0D), and “Injectar”, EC-437.
and ground with CONSULT or tester. Repair harness or con-
Battery voltage should exist. nectors.
3. Turn ignition switch “OFF”,
l OK
Remove injector assembly.
Refer to EC-250.
Keep fuel hose and all injectors con-
nected to injector gallery.
Drips| Replace the injector(s)

1. Disconnect camshaft position sensor
harness connector.

2. Tumn ignition switch “ON”. Make sure
fuel does not drip from injector.

l Does not drip.

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

and retest.

INSPECTION END

from which fuel is drip-
ping.

EC-400



TROUBLE DIAGNOSIS FOR DTC 77

Rear Heated Oxygen Sensor (Rear HO2S)
Louver (DTC: P0136)

Sensor base (Man) @ oo The rear heated oxygen sensor (Rear HO2S), after the three ©!
' % way catalyst, monitors the oxygen level in the exhaust gas.
e e ey Even if the switching characteristics of the front heated oxygen ___
S5 e SRS sensor* shift, the air-fuel ratio is controlled to stoichiometric by &
Holder \—Glass seal Aubber the signal from the rear heated oxygen sensor. '
seal This sensor is made of ceramic titania. The electric resistance En

of ceramic titania drastically changes at the ideal air-fuel ratio.
The output voltage of the sensor, depending on its resistance,
is approximately 0 to 2.2V. e
The ECM supplies the sensor with approximately 2V and then =%
measures the output voltage. About OV means lean and about
2V means rich.

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. g

* Oxygen sensor (M/T models except for California)
Heated oxygen sensor {M/T models for California and A/T models)

SEF716DA|

ON-BOARD DIAGNOSIS LOGIC

The rear heated oxygen sensor has a much longer switching time between rich and lean than the front
oxygen sensor. The oxygen storage capacity before the three way catalyst causes the longer switching [T
time. To judge the malfunctions of rear heated oxygen sensor, ECM monitors the sensor’'s voltage value

and the switching response during the various driving condition such as fuel-cut.

Diagnostic Trouble Malfunction is detected when ... Check ltems A
Code No. (Possible Cause)
77 ® An excessively high valtage from the sensor is entered to | ® Harness or connectors [F&
P0O138 ECM. {The sensor circuit is open.}
® Rear heated oxygen sensor
................................................................................................................................................................... Rt
® The specified maximum and minimum voltages from the | ® Harness or connectors
sensor are not reached. {The sensor circuit is shorted.) -
® |i takes more than the specified time for the sensor to ® Rear heated oxygen sensor =it
respond between rich and lean. ® Fusl pressure
® |njectors ST
® Intake air leaks -
B
Ihe
HA
-
(B3
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TROUBLE DIAGNOSIS FOR DTC 77

FUEL INJECTION

CMPS-RPM(REF)
FR 02 SENSOR
RR 02 SENSOR
FR 02 MNTR

RR 02 MNTR

B acvetesT B

======== MONITCR

25%

725rpm
0.94v
1.89V
RICH
RICH

[Qu] [ DWN ][Qd]

SEF102P

. E '

[__Ecm "o/ connEGTOR ”

Hi

®
(

2 \\llu,

e
cf

SEF103P

‘s

Hlf,t,

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: P0136) (Cont’d)
OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
the rear heated oxygen sensor circuit. During this check a DTC
might not be confirmed.

1)
2)

3)

Start engine and warm it up sufficiently.
Select “FUEL INJECTION” in “ACTIVE TEST”
mode, and select “RR 02 MNTR” as the monitor item
with CONSULT.
Check “RR ©O2 MNTR” at idle speed when adjusting
“FUEL. INJECTION” to +25%.
“RR 02 MNTR” should be “rich” when the “FUEL
INJECTION” is +25%.
“RR 02 MNTR” should be “lean” when the “FUEL
INJECTION" is —25%.

OR

4)

Start engine and warm it up sufficiently.

Set voltmeter probes between ECM terminals 62
(sensor signal) and (engine ground).

Check the voltage when revving up to 4,000 rpm
under no load at least 10 times.

{Depress and release accelerator pedal as soon as
possible.)

The veoltage should be above 0.6V at least once.
If the voltage is above 0.6V at step 3, skip step 4.

Check the voltage when revving up to 6,000 rpm
under no load. Or keep vehicle at idling for 10
minutes, then check the voltage. Or check the volt-
age when coasting from 80 km/h (50 MPH) in 3rd
gear position.

The voltage should be below 0.55V at least once.

Note: After starting the engine, the output voltage of the rear heated oxygen sensor indicates
higher voltage (approx. 5V at highest) than the normal operating range for about 7 seconds.
This is due to checking for open circuits in rear heated oxygen sensor by on-board diag-
nosis. Therefore, if you measure the voltage (at ECM terminal &2) during this diagnosis, the
higher voltage will appear. (CONSULT will also show the higher voitage, GST may show
approx. 0V.) This is not a malfunction even though it is out of the normal range.

[ap JTe
T®
53
o T%

[ap)

o @
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om0 = Z o
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Z o m 0N x
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hoa «©3

128° 192 256
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P
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»
.
H
: H
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a
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i
N
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]
.
M H
.

The voltage should be above
0.6V at least one tima.

The voitage should be below
0.55V at least ane time.

0

SEF104P
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TROUBLE DIAGNOSIS FOR DTC 77

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: P0136) (Cont’d)

EC-RRO2-01
JGNITION SWITCH

ON or START A

FUSE — .
BLOCK Refer to "EL-POWER".

g ton HEC) i

@ e : Deteclable line for DTC

= : Non-detectable line for DTG

6 GQ @ Models for California LS
Except for California models

ED ) 59
—BFWBFW

BR/Y
I 3 I nE
[2] REAR REAR
HEATED HEATED
OXYGEN OXYGEN
SENSOH SENSOR a,
[Lih [L2]] L2y 1
RW W w Ry BT
< I
I I @D @3 (IDCTY i
i —{¢] !
cL ’ : : r
I ' 1 I
: I ______ ' E . : ! Fa
1 O w@wq—*w*__r.w
1 1 \_l ]
N IR A ~-- — B
d iy ™= -
I L@ o JOINT BE:
RwW w OONNECTOH 2 OONNECTOR 1 B
Iﬁaé'll TS F2B
1)

O2H+ G28R | cONTROL O ov —E =1
MODULE)
e
1
B
-

|||-m—

3
)
=

Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC 77 |

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: P0136) (Cont’d)

DIAGNOSTIC PROCEDURE

Rear heated

oXygen sensor

harness connector
Grommet

INSPECTION START

' i

of
- \\\\ CHECK INPUT SIGNAL CIRCUIT. NG ["Repair hamess or

Rear heated 1. Turn ignition switch “OFF”". ”| connectors.

oXygen sensor

S 2. Remove grommet from underbody near

; three way catalyst to remove rear heated

AECTES | oxygen sensor hamess connector.

3. Disconnect rear heated oxygen sensor
harness connector and ECM harness con-
nector.

4. Check harness continuity between ECM
terminal 62 and terminal (2).

Continuity should exist.

5. Check harness continuity between ECM

terminal @ and ground.

Front drive shaft

(Right sicie) Continuity should not exist.
lOK
Rear heated oxygen sensor AEcezo| | Loosen and retighten engine ground screws.
A DISCCNNELT OHELGMHECT l
Plde d€ |=
CHECK POWER SUPPLY. NG‘ Repair harness or
[C—ecm[elconnecTor]| (2] 1. Turn fgnition switch “"ON". "] connectors,
52 2. Check voltage between terminal @ and
(=)
ground.
L 2 Voltage: Battery voltage
& L2 4
/ allLa - CHECK GROUND CiRCUIT. NG_ Check the foliowing.
AEC874] | 1. Turn ignition switch “OFF". " | # Harness connectors
2. Disconnect ECM harness connector. except for California
(B8] =y Bt 3. Check harness continuity between termi- ®D, @1d,
E Eé}] nal (1) and ECM terminal (108). @3,
= " Continuity should exist. ® Harness continuity
CHEEDICH@ED; OK between rear
heated oxygen sen-
sor and ECM
If NG, repair harness

P~ or connectors.
@w D O
- ®

- {Go to next page)
DISCONBECT DISGONMECT
A & A4E

AEC875
[[_Ecm [olcomnector]| (7] | ) (ain)
108
a b

)

634 EC-404




TROUBLE DIAGNOSIS FOR DTC 77

Rear Heated Oxygen Sensor (Rear HO2S)

(DTC: P0136) (Cont’d)

UISGUNNEGT .
“ ®

EcM loJoormEcTonll l &l
111 D]

CHECK ECM GROUND CIRCUIT. NG‘ Repair hamess or

Check harness continuity between ECM ter- "| connectors.

|| minal (311 and ground.

Continuity should exist.

= lOK
AEC513 NG

CHECK COMPONENT . | Replace rear heated -
{Rear heated oxygen sensor heater). "] oxygen sensor. LG
Refer to “COMPONENT INSPECTION”
below.

lOK

Disconnect and reconnect harness connec- -
tors in the circuit. Then retest. F&

l Trouble is not fixed.

Check ECM pin terminals for damage or the v
connection of ECM harness connector.
Reconnect ECM harness connector and

retest. LT

;

INSPECTION END

[=EN
I::n-\
5

COMPONENT INSPECTION
DISCOMNECT ‘
. Rear heated oxygen sensor heater <F
G CED

Check resistance between terminals (1) and (3).
Resistance: 5.2 - 8.2() [at 25°C (77°F)]
If NG, replace the rear heated oxygen sensor. =S

Bl

AECB77

U
T

1D
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TROUBLE DIAGNOSIS FOR DTC 82

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: P0335) - -

/ The crankshaft position sensor (OBD) is located on the tran-
/ saxle housing facing the gear teeth (cogs) of the flywheel or
: M drive plate. It detects the fluctuation of the engine revolution.
J‘LTS%} The sensor consists of a permanent magnet, core and coil.
' 7 cai When the engine is running, the high and low parts of the teeth

cause the gap with the sensor to change.

Permanent magnet s Lo
The changing gap causes the magnetic field near the sensor to

SEF956N Change' . . .
Due to the changing magnetic field, the voltage from the sen-
CrankshaH position sensor (OBD) { S0r Changes.
harness sonnestor 5 The ECM receives the voltage signal and detects the fluctuation

of the engine revolution.
This sensor is not directly used to control the engine system. it
is used only for the on-board diagnosis of misfire.

Diagnostic
Trouble Code Malfunction is detected when ....
No.

Check items
(Possible cause)

® Harness or connectors
(The crankshaft position sensor (OBD) circuit is
open.)

® Crankshaft position sensor (OBD)

® The proper pulse signal from the crankshaft posi-
tion sensor {OBD) is not entered to ECM while the
engine is running at the specified engine speed.

82
P0335

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
&g 1) Start engine and run it for at least 15 seconds at idle
speed.
2) Select “MODE 3" with GST.
CR
cwos 1) Start engine and run it for at least 15 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait for at Ieast 3 sec-
onds and then “"ON”.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

636 EC-406



TROUBLE DIAGNOSIS FOR DTC 82

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: P0335) (Cont’d)

EC-CKPS-01
(2,
mwm : Detectable line for DTC EH
= : Non-deiectable line for DTC I
CRANKSHAFT N
POSITION L c
SENSOR (0BD)
] T2
w B
r=J- I
! I
| : -
I I
| |
| : ‘: )
1
’ ! CL
1
! I
| 4 :
| . BT
| i
1
| ]
| ! JOINT i
| 1 CONNECTOR-2 2
l !
i SRS A = L .
[€] -
JOINT
CONNECTOR-1

o)
21
oy

ogl

1
w B )
2 2 ECM (ECCS 3
c/s GND-A g
RG CONTROL ST
MODULE) B 8
=+ <+
F23 FS
BT
s o)
GY (2] f4] 18] a¥ GV
EL
=
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EC-407 637



TROUBLE DIAGNOSIS FOR DTC 82

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: P0335) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

W’ DiSCOMNECT DISCORNECT
€ A€

@@ [_Eom__[oconnEcTon]
53

¥

=
CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect crankshaft position sen-
sor {OBD) harness connector and
ECM harness connector.

3. Check continuity between sensor ter-
minal (1) and ECM terminal 3) with
CONSULT or tester.

Continuity should exist.

OK

E] A4

NG

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.

NG

1. Turn ignition switch “QFF”.

2. Check harness continuity between
terminal {2) and engine ground.
Continuity should exist.

5
(B] N
5
SD
|
% |

638

| CHECK COMPONENT

OK

¥

.| Check the fallowing.
"| ® Harness continuity

between ECM and
crankshaft position
sensor (OBD) harness
connector
i NG, repair hamess or
connectors.

NG

[Crankshaft position sensor (OBD)].
Refer to "COMPONENT INSPECTION”

on next page.
l OK

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

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-408

Replace crankshaft posi-

"| tion sensor (OBD).




TROUBLE DIAGNOSIS FOR DTC 82

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: P0335) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)
1. Disconnect crankshaft position sensor (OBD) harness con-

nector. M2
@ 2. Loosen the fixing bolt of the sensor.
3. Remove the sensor.
4. \Visually check the sensor for chipping. EM

SEF9E0N

5. Check resistance as shown in the figure.
r‘—:}: 5 Resistance:
\\‘“ M/T models
\ 432 - 528(} [at 25°C (77°F)]
@ A/T models
166.5 - 203.5(} {at 25°C (77°F)]

—

a . ot

SEF151P

12

EC-409 639



TROUBLE DIAGNOSIS FOR DTC 85

Valve Timing Control (VTC) (DTC: P1110)

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

Y

Engine coolant temperature sensor

Engine coclant temperature

Throttle position sensor Throttle position

Vehicle speed sensar Vehicle speed

»| ECM Valve tim-
(ECCS ing control
control » solenoid

o module) valve

The valve timing control (VTC) system is utilized
to control intake valve opening and closing timing.
Engine coolant temperature signals, engine
speed and throttle position are used to determine
intake valve timing.

The intake camshaft sprocket position is regu-
lated by oil pressure controlled by the VTC.

When ECM sends ON signal to VTC soienoid
valve, oil pressure is transmitted to camshaft
sprocket. Then, intake side camshaft is
advanced.

Valve timing control
selenoid valve

ECM {ECCS
control
module)

Drain 4sm

Piston

-«—— Engine speed signal (From camshaft position seﬁsor)

l+—— Engine coolant temperature (From engine coolant temperature sensor)
je—— Throttle valve idie position (From throttle position sensor)

-+«—— Vehicle speed (From vehicle speed sensor)

Dil pressure

Return spring
Camshaft sprocket

Camshaft (Intake side)

AECS8E5

640 EC-410



TROUBLE DIAGNOSIS FOR DTC 85
Valve Timing Control (VTC) (DTC: P1110)

(Cont’d) "
OPERATION
L]
. . . Valve timing control | Intake valve opening . ¢l
Engine operating condition . N Valve overlap Engine torque curve
solenoid valve and closing time
® Vehicle is running. e

® Engine coolant temperature
is 70°C (158°F) or mare,

® Engine speed is between ON - Advance Increased () Bl
1,150 rpm and 5,400 rpm.

® Engine speed is 6,600 rpm or

A
more. LS
Those other than above OFF Normal Normal €}
@ Valve timing control (VTC) salenoid valve is OFF. @ Valve timing control (VTC} solencid valve is ON.
FiE
GL
MiT
A
A
Overlap {(-129) Rf@»‘
— Intake opens
j Bl
Exhaust valve 687 Intake valve
open time 42°y)  open time
Intake closes gT
) Exhaust opens
BDC
VTGC: ON OFF RD
Effect
Torque /’Q\L 2T
Engine speed —=
u)
[T
AEC886
I
[BH4

EC-411 641



TROUBLE DIAGNOSIS FOR DTC 85
Valve Timing Control (VTC) (DTC: P1110)

(Cont’'d)
Diagnostic . Check items
Trouiﬂli Code Malfunction is detected when ... (Possible cause)
» Harness or connectors
85 » An improper voltage signal is entered to ECM {The VTC solenoid valve circuit is open or
P1110 through VTC solencid valve. shorted.)
s VTC solenoid valve

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON”.
£/ 2) Select “DATA MONITOR” mode with CONSULT.
3) Wait for at least 5 seconds.

OR
=y 1) Turn ignition switch “ON” and wait for at least 5 sec-
onds.
2) Select "MODE 3” with GST.
OR

_ 1) Turn ignition switch “ON”, wait for at least 5 seconds.
2) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

642 EC-412



TROUBLE DIAGNOSIS FOR DTC 85

Valve Timing Control (VTC) (DTC: P1110)

(Cont’d)
@&
EC-VTC-01
B
mmmm : Detectable line for DTC
— : Non-tdetectable line for DTC
B
= =
IGNITION SWITCH
CN or START
FUSE ¥EL- . LC
10a |BLOCK Refer to “EL-POWER".
[z1] |HEC)
s D)
L .
BR
FE
BR
e oL
BR
BT
BR
I 2 I
r—l VALYE N‘T
TIMING N
% CONTROL
; SOLENQID
=
YR
YR BE
I | N
m ECM (ECCS
e (o
(_3
ST

Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC 85 '
Valve Timing Control (VTC) (DTC: P1110)

3
ED DISCOHNEDT (cont d)
T DIAGNOSTIC PROCEDURE
{Tzb INSPECTION START
‘ l
D O
AT CHECK POWER SUPPLY. NG | Check the following.
@nw @ 1. Stop engine. - 7| ® Harness connectors
= 2. Disconnect VTC solenoid valve har- €20, 3D
AEC887 ness connector. ® 10A fuse
,E . p—— 3. Tum ignitien switch “ON". ® Harness continuity
mt"g"ic.; Eéj] 4. Check voltage between terminal (2) between VTG solenoid
HS. L and ground. valve and fuse
T Eem |o@nnec*ronj| EEI:F Voltage: Battery voltage if NG, repair harness or
114 l OK connectors.
B
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
- 1. Turn ignition switch “"OFF”. "I nectors.
(lﬁ]ﬂ e o 2. Disconnect ECM harness connector.
/ 3. Check harness continuity between

AECBE8 ECM terminal and solenoid
1).

valve terminal
Continuity should exist.

lOK

CHECK COMPONENT NG | Replace VTC solenoid
(VTC solenoid valve). valve,

Refer to “Electrical Components
Inspection”, on next page.

l OK
Disconnect and reconnect harness con-

nectors in the circuit, and retest.
lTrouble is not fixed.

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

and retest.

INSPECTION END

644 EC-414



TROUBLE DIAGNOSIS FOR DTC 85

Valve Timing Control (VTC) (DTC: P1110)

Valve timing contro) (Cont’d)
solenold valve COMPONENT INSPECTION

VTC solenoid valve

7L, 1. Supply VTC solenoid valve terminals with battery voltage.
I 2. Make sure that inside plunger protrudes. B
If NG, replace VTC solenoid valve.

AECB8a9

BT

EC-415 645



TROUBLE DIAGNOSIS FOR DTC 91

Front Heated Oxygen Sensor Heater (DTC:

P0135) (M/T models for California and A/T
models)
SYSTEM DESCRIPTION
Camshaft position sensor Engine speed o
l EE(:“A Front
heated
i ECCS
Engine coolant temperature sensor Engine coolant temperature . E:ontro[ * oxygen
. - modu'e) sSensor
Mass air flow sensor Amount of intake air o heater

The ECM performs ON/OFF control of the front
heated oxygen sensor heater corresponding to
the engine conditions.

OPERATION

Front heated oxy-

Engine condition
gen sensor haater

Engine speed (rpmy)

Above 3,200 e OFF
Heavy load after OFE

Below 3,200 warmed up
Except above ON

Troue God Malfunction is detected wh Check items
rouble Code alfunction is detected when ... .
No. (Possible cause)
* The current amperage in the front heated oxygen | |
> S Harness or connectors

91 sensor heater circuit i out of the hormal range. {The front heated oxygen sensor heater circuit is
PD135 (An improper voltage drop signal is entered to open or shorted.)

ECM through the front heated oxygen sensor :

heater.) « Front heated oxygen sensor heater

DIAGNOSTIC TROUBLE CODE DETECTING
CONDITION

1)
2)

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

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

1)
2)

=
GSiT

OR
Start engine and run it for at least 35 seconds at idle
speed.
Select “MODE 3” with GST.

NO
JOOLE

1)
2)

3)

646

OR
Start engine and run it for at least 35 seconds in idie
condition.
Tutn ignition switch “QFF”, wait for at least 3 sec-
onds and then “ON”.
Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-416



TROUBLE DIAGNOSIS FOR DTC 91

Front Heated Oxygen Sensor Heater (DTC:
P0135) (M/T models for California and A/T
models) (Cont’d)

EC-FRO2/H-01

IGNITION SWITCH (M4
ON or START

FUSE
10A |BLOCK |Reler to “EL-POWER". Bl

(HEC) s : Deteclable line for DTC
— : Non-detectable line for DTC

FRONT
HEATED EE
OXYGEN =
SENSCR
1] L2 CL
OR W
| ~H | MIT
1 I
1 1
i 1
1 1
' i &7
1 i
I 1
| 1
| 1 i
I I [F2)
| ]
1 1
e
! ! R&,
| ' JOINT
! ! CONNECTOR 2 CONNECTOR 1
: ! F28 -
<Z ZZ‘.O—_J-G*-_I'G"— =
I ® SV
OR w B
115 |{4s|| ||E|| oM
(57173 025F GND-C | s ES
CONTROL B B
MODULE) 4 .
(F29) = =
G2 F23 F12 BT
Refer to last page (Foldout page). [
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IO HH® dbb® Ay
w GY GY avy ﬁm

m—r i o

101]102{103] [104{105]108] 11213] {4] a0f21]z2l2s ag|sg] J40]41] [saisa)

“o7|voaftos| [riofihia] LeleL7iels] uo] O 24]25]26[27]28] [42]4a EEEBEEI
HHEDN R fasTaofatfz2 3] [aelsn ﬂﬂ@ﬂm

113114115 116|11T11B 3 @.

67]68]
 — — AECE94

EC-41 7 647

-y
w
U,
[
o
[%]
~J|
tn




TROUBLE DIAGNOSIS FOR DTC 91

Front heated o;(ygen

.

BISCONNECT

~

T

G

!

AEGC743

(B]

m DISGONNECT ﬁ DISCONNECT
A€ A€

!

ECM

lo|coNNECTOR]|

(%

115

qzo

|

AEC744

AEC745

648

Front Heated Oxygen Sensor Heater (DTC:
P0135) (M/T models for California and A/T

modeis) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY. NG‘ Check the following.
1. Disconnect front heated oxygen sen- | » Harness connectors
sor harness connector. .
2. Turn ignition switch “ON”. + 10A fuse
3. Check voltage between terminal (3) » Harness continuity
and ground. between front heated
Voltage: Battery voltage oxygen sensor and fuse
OK If NG, repair hamess or
connectors.
8]
CHECK GROUND CIRCUIT. NG Repair harness or con-
1. Turn ignition switch “OFF". "] nectors.
2. Disconnect ECM harness connector.
3. Check harness continuity between
terminal (1) and ECM terminal (115).
Continuity should exist.
l OK
NG

CHECK COMPONENT

Y

(Front heated oxygen sensor heater).
Refer to "COMPONENT INSPECTION”
below.

LOK

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

l Trouble is not fixed.

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

and retest.

INSPECTION END

COMPONENT INSPECTION

Replace front heated oxy-
gen sensor.

Front heated oxygen sensor heater

Check resistance between terminals (1) and (3@.
Resistance: 3.3 - 6.3() at 25°C (77°F)
If NG, replace front heated oxygen sensor.

EC-418




TROUBLE DIAGNOSIS FOR DTC 94

Torque Converter Clutch Solenoid Valve

(DTC: P1550)

2
SYSTEM DESCRIPTION e
" - Engine speed
Camshaft position sensor > RA
. Amount of intake air
Mass air flow sensor > B
ECM Torque E]
r
. ' Engine coolant temperature (ECCS . converier
Engine coolant temperature sensor . » control » ciutch
module) solenoid LG
iti valve
Throtile position sensor Throttie position >
Vehicle speed sensor Vehicle speed >
EE
The ECM controls torque converter clutch sole-
noid valve to cancel the lock-up condition of A/T. GL
When the solenoid valve is turned on, lock-up is
canceiled. When the solenoid vaive is turned off,
A/T lock-up is operational. MIT
Conditions for lock-up cancel:
o Throttle valve is fully closed (idling or decel- "
eration) AT
® Engine coolant temperature is below 60°C
(140°F) A
e Vehicle speed is less than 64 km/h (40 MPH) PR
e During high-load operation
Diagnostic A&
L Check items
Troul::\!ltz Code Mailfunction is detected when .... (Possible cause)
» An excessively low voltage from the solenoid is | « Harhess or conneclors BR
94 entered to ECM, (The circuit is open or shorted.)
P1550 o A/T torque converter slip is occurred in lock-up ¢ Torgque converter clutch solenoid valve
condition. e A/T hydraulic control system ST
Rs
Eil)
&
EL
(B

EC-419

649



TROUBLE DIAGNOSIS FOR DTC 94

650

Torque Converter Clutch Solenoid Valve
(DTC: P1550) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

®

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine and warm it up sufficiently.
Perform test drive in “D” position for at least 12 sec-
onds continuously in the following conditions.
Engine speed: 1900 - 2500 rpm
Vehicle speed: 76 - 100 km/h (47 - 62 MPH)

OR
Start engine and warm it up sufficiently.
Select MODE 3 with GST.
Perform test drive in “D” position for at least 12 sec-
onds continuously in the following conditions.
Engine speed: 1900 - 2500 rpm
Vehicle speed: 76 - 100 km/h
OR

3)
4)

Start engine and warm it up sufficiently.
Perform test drive in “D” position for at least 12 sec-
onds continuousty in the following conditions.
Engine speed: 1900 - 2500 rpm
Vehicle speed: 76 - 100 km/h (47 - 62 MPH)
Stop the vehicle, turn ignition switch “OFF”, wait for
at least 3 seconds and then “ON”.
Perform “Diagnostic Test Mode I (Self-diagnostic
results)” with ECM.

For diagnostic procedure, refer to AT section (“TORQUE
CONVERTER CLUTCH SOLENOID VALVE”, Electrical Com-
ponents Inspection”, “TROUBLE DIAGNOSES™).

EC-420



TROUBLE DIAGNOSIS FOR DTC 95

/ Cail
Permanent magnet

SEF956N

Crankshaft position sensor (OBD}
harness connector
|

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: P1336)

The crankshaft position sensor (OBD) is located on the trans-
mission housing facing the gear teeth (cogs) of the flywheel or
drive plate. It detects the fluctuation of the engine revolution.
The sensor consists of a permanent magnet, core and cail.
When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sen-
sor changes.

The ECM receives the voltage signal and detects the fluctuation
of the engine revolution.

This sensor is not directly used to control the engine system.
It is used only for the on-board diagnosis of misfire.

Diagnostic

Trouble Code Malfunction is detected when ... Che_ck items
{Possible cause)
No.
.
95 ® A chipping of the flywhesl or drive plate gear tooth Harness or connectors

P1336

{cog} is detected by the ECM.

® Crankshaft position sensor (OBD)
#& Flywheel (Drive plate)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON"” and select “DATA MONI-
TOR” mode with CONSULT.
2) Start engine and run it for at least 4 minutes at idle

speed.
OR
@ 1) Start engine and run it for at least 4 minutes at idle
speed.
2) Select “MODE 3" with GST.
OR
1) Start engine and run it for at least 4 minutes at idle
speed.

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

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

EC-421 651
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TROUBLE DIAGNOSIS FOR DTC 95

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: P1336) (Cont'd)

EC-CKPS-01

mmmm ; Detectable line for DTC
— : Norrdetectable line for DTC

CRANKSHAFY
POSITION
SENSOR (OBD)

JOINT
CONNECTOR-2

——— —— ——

. — et ——

5|
T
-

JOINT
CONNECTOR-1
|
w B8 ®
& JEaL
RGC/S GND-A ECM (ECCS
CONTROL .
MOCDULE} B B
<+ L
@ &2
@ () £
aY [zl 141 Je] 6 @&y
104105 20[21]22}23 8]as] [iofar] [ssfsafss] [se] =
ol [a[2s]26fe7]26] [42]4a] [4ai4s]4s]s7[sa[5e]60} [51]
[11[12]13]14] ig] 20f30]3i [32]33]  ggTsp] l4zl4sle2leaioaies] Frol |l v LAGED
113f114f11s| [ris{1171118] fsT Rrs17]a) [pa[35fasTa7] [51]52]  [esfe7]ces3]

AECS582
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& DISCONMECT m DNECONNECRT
A€ A€

=Y

Jo/coNNECTOR]|

P

AECT40

B

A€ @

AECT47

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: P1336) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v
CHECK INPUT SIGNAL CIRCUIT. NG, | Repair harness or con-
1. Turn ignition switch “OFF”. nectors,
2. Disconnect crankshaft position sen-
sor {OBD) harness connector and
ECM connector.
3. Check continuity between sensor ter-
minal (1) and ECM terminal 63 with
CONSULT or tester.
Continuity should exist.
OK
Y
CHECK GROUND CIRCUIT. NG,} Check the following.
1. Turn ignition switch “OFF". ® Harness continuity
2. Check harness continuity between between ECM and
terminal and engine ground. crankshaft position
Continuity should exist. sensor (OBD) harness
connector
OK If NG, repair harness or
connectors.
¥
Loosen and retighten the fixing bolt of
the crankshaft position sensor {OBD).
Then retest.
+ Trouble is not fixed.,
CHECK COMPONENT NG ! Replace crankshatt posi-
[Crankshaft position sensor (OBD)]. tion sensor {OBD).
Refer to "COMPONENT INSPECTION”
on next page.
l OK
Disconnect and reconnect harness con-
nectors in the circuft. Then retest.
l Trouble is not fixed.
Check ECM pin terminals for damage
or the connection of ECM harness con-
necter. Reconnect ECM harmess con-
nector and retest.
l, Trouble is not fixed.
NG

Visually check for chipping flywheel or

drive plate gear tooth (cog).

Replace the flywheel or
drive plate.

lOK

INSPECTION END

EC-423
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TROUBLE DIAGNOSIS FOR DTC 95

SEFS60N

SEF151P,

654

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: P1336) (Cont'd)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

2.
3.
4

Disconnect crankshaft position sensor (OBD) harness con-
nector.

Loosen the fixing boit of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance:
M/T models
432 - 528() [at 25°C (77°F)]
A/T models
166.5 - 203.5() [at 25°C (77°F})]

EC-424



TROUBLE DIAGNOSIS FOR DTC 98

Terminal Engine Coolant Temperature (ECT) Sensor
Sensor (DTC: P0125)
The engine coolant temperature sensor is used to detect the €l
engine coolant termperature. The sensor modifies a voltage sig-
” nal from the ECM. The modified signal retuns to the ECM as
the engine coolant temperature input. The sensor uses a ther- [
O | mistor which is sensitive to the change in temperature. The
/ electrical resistance of the thermistor decreases as temperature .
Gasket increases. 5l
SEF594K
LC
w0t {Reference data)
10t .
g r Eg;n;;;zlra;nt Voltage Resistance
S Acceptable . . (V) (kﬂ)
s 2 C (°F)
2 off -10 (14) 4.4 9.2 -
2 04r 20 (68) 3.5 25
0.2 :
oaly o 50 (122) 22 . 0.8 oL
E?ﬁ (9?2) (Eg) (1%91)(&%) (176)(212) 90 (194} 0.9 0.2
Temperatura °C {°F} SEFO12P
T
Diagnostic '
; k|
Trouble Malfunction is detected when ... Chlec tem AT
{Possible Cause) s
Code No.
98 ® Voltage sent to ECM from the sensor is not
. . ® Harness or connhectors ER
PO125 practical, even when some time has passed after . . ) o R
. . (High resistance in the circuit}
starting the engine. ,
. o " ® Engine coolant temperature sensor
® Engine coolant temperature is insufficient for
® Thermostat B
closed loop fuel control. it
§7
BY
HA
EL
103
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TROUBLE DIAGNOSIS FOR DTC 98

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

| RECORD |
SEFQ02P

FLEL SYS #1 QOPEN
FUEL SYS #2 UNUSED
CALC LOAD 22%
COOLANT TEMP 30°C
SHORT FT #1 0%
LONG FT #1 2%
ENGINE SPD 1000RPM
VEHICLE SPD Okm/h
IGN ADVANCE 200

INTAKE AiR 26°C
MAF 0.0gm/sec
THROTTLE POS 0%
025 LOCATION 3
A 0.6
02s B1,82 0.080V

SEFOQ3P

Engine Coolant Temperature (ECT) Sensor
(DTC: P0125) (Cont’d)

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
the engine coolant temperature sensor circuit. During this
check, a DTC might not be confirmed.

Note: If both DTC 13 (P0115) and 98 (P0125) are displayed,
first perform TROUBLE DIAGNOSIS FOR DTC 13.
(See EC-328.)
@ 1) Turn ignition switch “ON".
2) Select “COOLANT TEMP/S” in “DATA MONITOR”
mode with CONSULT.
3) Start engine and run it at idle speed.
4) Check that the engine coolant temperature rises to
25°C (77°F) or more within 15 minutes. (Be careful
not to overheat engine.)

@ 1) Turn ignition switch “ON".
2} Select “MODE 1” with GST.
3) Start engine and run it at idie speed.
4) Check that the engine coolant temperature rises to
25°C (77°F) or more within 15 minutes. (Be careful

not to overheat engine.)
OR

c@H » cf@H

| ECM ng GUNNEcTonll
51

@;“] ® O

CONNECT

&

SEFO04P,

656

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

EC-426



TROUBLE DIAGNOSIS FOR DTC 98

Engine Coolant Temperature (ECT) Sensor
(DTC: P0125) (Cont’d)

&l
EC-ECTS-01 ~
7Y
s : Dotectable line for DTC EM
— : Non-detectable line for DTC
LG

ENGINE COOLANT
fﬁ'ﬁ\ TEMPERATURE
yree SENSOR =
=] [ -
BR/Y B
&L
BT
A AT
Fa,
BR/Y B
[l JEa] 5
ECM (ECCS BE
™ GND-A | CONTROL
MODULE)
(D)
87
RS
BT
HEé
G
ay
&L
[l .
1ostioslios 11213] [4] 20121122{23 aglag| [40l41] ]sals4]s5] [s6] m {4
ohkoa] BLelz18]e] fio] O J24]25 26 f27]28] [92]an] [24]4c]46]57)58]59]60] 1]
[[1z]13]14] 17g] 201301132133 [g[sa] L47leslezleafeales] 7] || w H.S.
116j117{118 16[17is 34[as]36]37 I51[s2] [6]e7]ea]69]

AECE80
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TROUBLE DIAGNOSIS FOR DTC 98

Sensor harness con
G

Engine coolant temperature

nector

DISCOMMECT

B

—

]

(%)

AECB29
’E hﬁi‘ Y SCONMECT
T.5.
0D @
Ly J'
(i 1
AEC830
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Engine Coolant Temperature (ECT) Sensor

(DTC: P0125) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK THERMOSTAT OPERATION.

v
CHECK POWER SUPPLY. NG I Gheck the following.
1. Turn ignitian switch "OFF”, ® Harness continuity
2. Disconnect engine coolant tempera- between ECM and
ture sensor harness connector. engine coolant tem-
3. Tum ignition switch "ON”, perature sensor
4. Check voltage between terminal @ If NG, repair harmess or
and ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK
E h 4
CHECK GROUND CIRCUIT. NG | Check the foliowing.
1. Turn ignition switch “OFF”". ® Harness continuity
2. Check harness continuity between between ECM and
terminaf and engine ground. engine coolant tem-
Continuity should exist. perature sensor
If NG, repair harness or
OK connectors.
A
CHECK COMPONENT NG' Replace engine coolant
{Enginc coolant temperature sensor). temperature sensor.
Refer to “COMPONENT INSPECTION”,
on next page.
OK
NG

h 4

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

OK

v

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

Trouble is not fixed.

Y

Check ECM pin terminais for damage
or the connection of ECM harness ¢on-
nector. Reconnect ECM harness con-
nector and retest,

h J

INSPECTION END

EC-428

CHECK COMPONENT
(Thermostat).

Refer to 1.C section
(“Thermostat”, "ENGINE
COOLING SYSTEM”).

If NG, replace it.




TROUBLE DIAGNOSIS FOR DTC 98

SEF152P

Engine Coolant Temperature (ECT) Sensor
(DTC: P0125) (Cont’d)

COMPONENT INSPECTION

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

Temperature °C (°F} Resistance
20 (68) 2.1 - 2.9 ki
50 (122) 0.68 - 1.0 k()
90 (194) 0.236 - 0.260 k2

If NG, replace engine coolant temperature sensor.

EC-429
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TROUBLE DIAGNOSIS FOR DTC 103

MNeutral position
swilch hamess
connector

Park/Neutral Position Switch (DTC: P0705)
When the gear position is “P” (A/T models only} or “N”, park/
neutral position switch is “ON”.

ECM detects the park/neutral position when continuity with
ground exists.

AEC306
Diagnostic .
L heck items
Trouble Code Malfunction is detected when .... C ?C
{Possible cause}
No.
103 ® Harness or connectors

P0705

ing.

® The signal of the park/neutral position switch is not
changed in the process of engine starting and driv-

(The neutral position switch or inhibitor switch cir-
cuit is apen or shorted.) '

® Neutral position switch (M/T models)

® [nhibitor switch (A/T models)

B PARKMNEUT POSI swCKT
SHIFT

out ofF N/P -ranGe
THEN

TOUCH START

NexT || START
SEFS62N
¥ MONITOR 37 NO FAIL D
PN POSI SW ON
| RECORD j
SEF983N

=y = COMNNMECT
[ Ecn [ CUNNECTOR”(:]
22

(&)

5 1

SEF964N

660

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
the park/neutral position switch circuit. During this check, a DTC
might not be confirmed.
1) Turn ignition switch “ON”.
2) Perform “PARK/NEUT POSI SW CKT” in “FUNC-
TION TEST” mode with CONSULT.
OR
2) Select “P/N POSI SW” in “DATA MONITOR” mode
with CONSULT.
3) Check the “P/N PQOSI SW” signal in the following

conditions.
Coendition (Gear position) Signal
“P" (A/T only) and “N” position ON
Except the above positicn OFF

OR
1} Turn ignition switch “ON”.
2) Check voltage between ECM terminal @2 and body
ground in the following conditions.

Voltage (V)
Approx. 0

Condition (Gear position)
“P” {A/T only) and “N" position

M/T models: Approx. 5

Except the above position A/T models: Battery voltage

EC-430



TROUBLE DIAGNOSIS FOR DTC 103

Park/Neutral Position Switch (DTC: P0705)

(Cont’d)
&
EC-PNP/SW-01
ECM {ECCS R
CONTROL il
MODULE)
NEUT 28
=]
I22]] El
> T Nerdaesabi oo or DT
o NOnN- able ine 1or .
@: M/T models L@
G/OR (A : AT models
E
G/CR
oRT
O memememmvnx_ /. sm——G/0R l@ G/OR _
> P
ng G/OR
(ED r‘—l oL
E203 1] INHIBITOR -
G/IOR p ° SWITCH
Il : e~ E3
1 | .
NEUTRAL RN P ?“ BT
POSITION
SWITCH P 1
omEgs .
2 it}
3 ]
B
2 .
L2y r@@ e
B r
s RA
rl_—:]j
B = B aR
n z
e
h B -o
I &T
I * I
35
B 5 B
L o
E13 ED
=1
Refer to last page (Foldout page).
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7 [11] W { ) &Y B GY =
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e
101[102[103] [s04}1 05}506 1]2]3] [4] [o[21]22]23]  [as[ag] [4ofa1] [safsafss] [se] IBX
o7hoahos! [rohmlaz Letelzlete] 242s26fe7]28] [43[a3| [a¢[esTes]57[58]58]6d] o]
i+ [12]12]14] 25[30]31[32[38] [g]sq| Ja¢l4elez]esfoa]ss]
11aft14[115{ [11e]117]118 6T a ATl 7 HEEE

EC-431

AECS25

661



TROUBLE DIAGNOSIS FOR DTC 103

Neutral position
switch harness
connector

AEC908
Inhibitor
switch
AECI07|
(o DISCLANES? By
A € (I

=Js

|

Hev

|

AECS81

msmmumr DICCDNN Al
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lolconnEcTORI|
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2

AEC882
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Park/Neutral Position Switch (DTC: P0705)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSFECTION START

l

CHECK GROUND CIRCUIT.
1. Turn ignition switch “OFF”.

NG

.| Check the following.

| ® Harness connectors

2. Disconnect neutral position switch (M/T models)
harness connector. ,
3. Check harness continuity between (A/T modeis
terminals (2) and body ground. &21D , (E6)
Continuity should exist. ® Hamess continuity
OK between neutral position
switch and body ground
If NG, repair hamess or
connectors.
E
CHECK INPUT SIGNAL CIRCUIT. NG_ Check the foliowing.
1. Turn ignition switch “OFF". "| ® Harness connectors
2. Disconnect ECM harness connector.

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

OK

A4

@9,
® Harness connectors
(M/T models)
ED,
(A/T models)
(€. @D
® Harness continuity
between ECM and neu-
tral position switch
If NG, repair harness or
connectors.

CHECK COMPONENTS
(Neutral position switch/inhibitor switch).
Refer to MT section or AT section.

NG

. | Replace neutral position

lOK

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

l Troubie is not fixed.

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

and retest.

INSPECTION END

EC-432
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TROUBLE DIAGNOSIS FOR DTC 105

To EGR vaive EGR Valve and Canister Control Solenoid

Ta intake iggis‘ﬁ:’bon Val\le (DTC: P1400)

air flow The EGR valve and canister control sofenoid valve responds to

signals from the ECM. When the ECM sends an ON (ground)
'\r signal, the coil in the solenoid valve is energized. A plunger will
soLm then move to cut the vacuum signal from the throttle body to the &

signal 4

EGR valve and canister purge valve.
When the ECM sends an OFF signal, the vacuum signal passes 0
through the solenoid valve. The signal then reaches the EGR =

seroqopl VAIvE and carbon canister.
LG
Diagnostic .
Trouble Code Malfunction is detected when __.. Check items
No. {Possible cause)

. . - ® Harness or connectors
® An improper voltage signal is entered to ECM

10 ) ) The EGR valve & canister control solencid valve oT
> through EGR valve & canister control solenoid (_ L vaw I i
P1400 valve circuit is open or shorted.}
’ ® EGR vaive & canister control solenoid valve
&
BT

OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of
DOES THE SOLENCID the EGR valve and canister control solenoid valve circuit. Dur- 4]
ing this check, a DTC might not be confirmed.

BEGRC SOt CIRCUITH

VALVE MAKE ‘§) 1) Tum igniion switch “ON".
AN GPERATING SOUND B 2) Perform “EGRC SOL/V CIRCUIT” in “FUNCTION F&
EVERY 3 SECONDS? TEST” mode with %%NSULT-
1) Turn ignition switch “ON". [
NEXT
L ILNO JI YES | ‘ 2} Perform “EGRC SOLENQID VALVE” in “ACTIVE
MEF982D TEST” mode with CONSULT and check the operat- _
ing sound, according to ON/OFF switching. BR
L] OR
B AcTVETEST B (Mo ) Start engine and warm it up sufficiently.
eerc soLv - ON 2) Turn ignition switch “OFF” and wait for at least 3 ST
seconds.
= = = MONITOR = = = 3) For M/T models, jack up front wheels.

CMPS+-RPM (REF) Orpm B

Start engine again.

4) Check the voltage between ECM terminal and
ground at idle speed. BT
Voltage: 0.04 - 0.08V -

'E' 5) For M/T models, shift into 1st gear.

MEF353F Check that the voltage changes to battery voltage

3

and returns to 0.04 - 0.08V when the engine speed™

ConngeT ~m increases to about 2,500 rpm.
A € @& L

[_ecm__|o[ConnEcTOR]|
103

D OH

AEGS39
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TROUBLE DIAGNOSIS FOR DTC 105

IGNITION SWITCH
ON or START

’—'_‘ FUSE
10A [BLOCK

(HEG)

EGR Valve and Canister Control Solenoid
Valve (DTC: P1400) (Cont’d)

Refer to “EL-POWER",

EGR & CANISTER
CONTSOL SOLENOID

VALV
GB)

-’UU\-I}P

EC-EGRC/N-01

mmmm : Detectable line for DTC
= : Non-detectabie line for DTC

664

P
"103“
ECM (ECCS
EGR CONTROL
MODULE)
Refer to last page (Foidout page}).
Q
oL T @9 @Eés)
|
w
105|106 11213 n 20121]22)23 38]39] J40[41] |53]54{55 E
m e [ A EIET T O l24125[26]27]28] [4z]43] [44]asl4e]s7[=8]50]60] [5]
1if2f13f14]  [yg] 2of3031]3233]  [ag]so]  l47J4ele2]esle4]es]
1718 fis] Tefi7]1e] 4[as[e]a7 [5i[53] [ee]erfeefss]
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TROUBLE DIAGNOSIS FOR DTC 105

N4 ‘é,—_
e

solenoid valve
harness connector

A4

AECB83

&
(
men |

AEC753

DISCONKEET SCONNECT
Me A€
<

ECM

|o|coNNECTOR)|

103

®

AECT54

EGR Valve and Canister Control Solenoid

Valve (DTC: P1400) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY.

1. Disconnect EGR valve & canister con-
trol solenoid valve harness connector.

2. Tum ignition switch “ON".

3. Chack voltage between terminal @
and ground with CONSULT or tester.

Voltage: Battery voltage

NG

.| Check the following.

OK

| ® Harness connectors

® 10A fuse

® Harness continuity
between EGR valve &
canister control solenoid
valve sub-harmess con-
nector and fuse

If NG, repair hamess or

connectors.

CHECK OUTPUT SIGNAL CIRCUIT.
2. Disconnect ECM harness connector.
3. Check harness continuity between

ECM terminal and terminal (1.

Continuity should exist.

NG

. | Check the following.

OK

"1 ® Harness continuity

between EGR valve &
canister control solenoid
valve sub-harness con-
nector and ECM
If NG, repair harness or
connectors.

CHECK COMPOMNENT

(EGR valve & canister control solenoid
valve).

Refer to “COMPONENT INSPECTION”

NG

.| Replace EGR valve &

on next page.
i OK

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

l Trouble is not fixed.

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

and retest.

INSPECTICN END

EC-435
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TROUBLE DIAGNOSIS FOR DTC 105
EGR Valve and Canister Control Solenoid
Valve (DTC: P1400) (Cont’d)

COMPONENT INSPECTION

EGR valve and canister control solenoid valve

Check air passage continuity.

Air passage Air passage
Condition continuity continuity

between (&) and between (&) and (©

BATTERY

12V direct current sup-

AEC919

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

If NG, replace solenoid valve.

666 | EC-436



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector

] EC-INJECT-01

] M

¥ Refer 1o “EL-POWER’. EM
a s ; Detactable line for DTC

|] 1 |] we - Non-detectable line for DTC

' IGNITION "
OFF ./‘ o1 | SWITCH LG
G

6] .

——
i
[y

BR
l—'—l E101
AT
BR
& i
BiH
-~ F4
@ ® o
I I | |
BR BIR BR B/R o
|"—| |—'—| r‘—] Rl
2 2 2 2
[2] INJECTOR [2] INJECTOR INJECTOR [2] INJECTOR
NO.1 NO.2 é NO.3 é NO.4
a8 R o R i R
RB YB GRB LB
I | | | ST
R/B Y8 GB LB
(2] o7 [Foal (B3l
INJ#1 INJ#2 INJ#3 INJk4 | ESMESCS =g
MODULE)
Refer to last page {Foldout page). i
@9, Eon A,
=@ e
E w w (ﬂ) B B B B
L

101[1023103] [104]105
107[1081109] p1epi11
113[114{115] P16|117
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Cont’d)
COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the
ECM supplies a ground to the injector circuit, the coil in the
injector is energized. The energized coil pulls the needle valve
back and allows fuel to flow through the injector into the intake
manifold. The amount of fuel injected depends upon the injec-
tion pulse duration. Pulse duration is the length of time the
injector remains open. The ECM controls the injection pulse
duration based on engine fuel needs.

Terminal

Nozzie

Coll
SEF596K
§AcTvETEST B [ DIAGNOSTIC PROCEDURE
“** POWER BALANCE *** INSPECTION START
=== MONITOR = ==
CMPS.RPM(REF)  737rpm
MAS AIR/FL SEN  0.98V oK
IACV-AAC/HY 41% CHECK OVERALL FUNCTION. N INSPECTION END
1. Start engine. _ o
2. Perform "POWER BALANCE”
| BEE RESET in “ACTIVE TEST" mode with
| J[ J| ] CONSULT.
TIEE354F 3. Make sure that each circuit
produces a momentary engine
speed drop.

4 OR

//@ ., 1. Start engine.
2. Listen to each injector operat-
Click ing sound. '

@)

At idle

(.‘,,.E Clicking noise should be
* heard.
NG
- Suitable toof B
y ik
/i g Ve CHECK POWER SUPPLY. NG [ Check the following.
Veg 1. Stop engine. "| ® Hamess connectors
SEF730L| | 2. Disconnect injector harness connec- , @18
tor. ® Harness connectors
% — Fuet injector hamess | | 3- TUM ignition switch “ON”, .
Eﬁj} = connector 4. Check voltage between terminal @ ® Harness continuity
| and ground with CONSULT or tester. between injector and
Voltage: Battery voltage ignition switch
If NG, repair harness or
l OK connectors.
=
AECET2
E DISCOMMERT Py
valy
A€ (&
@b
‘
@D l
AECT55
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector {Cont’d)

DISCONMECT E] DISCONNECT @
A€ @€ i )
[—ecm__|o|connecToR]. @ &
102 « 104 « 107 » 108 CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Check the following.
i 1. Turn ignition switch “OFF”. "| ® Harness continuity
2. Disconnect ECM harness connector. between ECM and [,
3. Check harness continuity between injector
Py, injectar harness connector terminal If NG, repair hamess or
(lmai nd ECM terminals (102), (0d), connectors. 20l
d * _! . .
Continuity shouid exist.
AEC756
40K LG
CHECK COMPONENT NG Replace injector.
{Injector). "
Refer to “COMPONENT INSPECTION”
below.
OK
l FE

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

Gl

l Trouble is not fixed.

Check ECM pin terminals for damage or i
the connection of ECM harness connec- T
tor, Reconnect ECM hamess connector
and retest.

l AT

INSPECTION END

FA
RA
COMPONENT INSPECTION
Injector a7

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14(} [at 25°C (77°F)] BS
If NG, replace injector.

EL

[

.

EC-439 669



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS -

Start Signal

EC-S/SIG-01

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

IGNITION SWITCH
START
FUSE Refer to “EL-POWER".
754 [BLOCK
i
'
[ -
B/Y
e @
B/Y
BY
Eﬂ ECM (ECCS
STSW CONTROL
MODULE)

Refer to last page (Foldout page).

101102303 104105
107]108[105 [110[111
113114135 |116]117

AEC599

670



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Start Signal (Cont’d)

DIAGNOSTIC PROCEDURE
B START SIGNAL CKT
INSPECTION START
1. CLOSE THROTTLE. SHIFT el
TO P OR N RANGE. l
2 TOUCH START AND
START ENGINE
IMMEDIATELY CHECK OVERALL FUNCTION. OK | INSPECTION END [4
@ 1. Turn ignition switch “ON". "
2. Perform “START SIGNAL
CKT” in “FUNCTICN TEST” Bl
| nexT || START | mode with CONSULT. =
SEF191L OR
@ 1. Turn ignition switch “ON”. L
2. Check “START SIGNAL” in
% MONITOR % NO FalL [] “DATA MONITOR" mode with
START SIGNAL OFF CONSULT.
CLSD TH/P SW ON
AIR COND SIG OFF IGN “ON” OFF
P/N POSI SW ON : IGN “START” ON EE
OR
@ 1. Turn ignition switch to GL
1 RECORD ] “START",
SEF111P 2. Check voltage between ECM
terminal @8 and ground. T
Voltage: ’
— —y Ll Ignition switch “START”
[__Ecr_fof connecToR]| & Battery voltage i
20 Except above 5
Approximately 0V
E NG FA
Check the following.
@ l@ q 1 ® Harness connectors @, E2D -
-J; « j - ® 7.5A fuse 72
® Harness continuity between ECM har-
SEF109P ness connector and ignition switch

ms))

If NG, repair harness or connectors,

;

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

@
@

l Trouble is not fixed.

s
©m

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

l &

INSPECTION END

EC-441 671



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump

SYSTEM DESCRIPTION

Engine speed

h J

Camshaft position sensor

Start signal

ECM
(ECCS
control
» module)

Ignition switch

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to
improve engine startability. If the ECM receives a
180° signal from the camshaft position sensor, it
knows that the engine is rotating, and causes the
pump to perform. If the 180° signal is not received
when the ignition switch is on, the engine stalls.
The ECM stops pump operation and prevents
battery discharging, thereby improving safety.
The ECM does not directly drive the fuel pump. It
controls the ON/OFF fuel pump relay, which in
turn controls the fuel pump.

AECS01

Fuel

hJ

pump
relay

Condition

Fuel pump operation

fgnition switch is tumed to ON.

Operates for
5 seconds

Engine running and cranking

Operates

When engine is stopped

Stops in 1 second

Except as shown above

Stops

COMPONENT DESCRIPTION
A turbine type design fuel pump is used in the fuel tank.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

- Fuel Pump (Cont’d)

EC-F/PUMP-01 g

MA
ERi
IGNITION SWITCH
ON or START ' mmmmm ; Deteciable line for DTC
1 FUSE |Referto “EL-POWER". —— : Non-detectable line for DTG ,
154 |BLOCK LG
{HEC)
1K [ L]
EL BW
| EE
BAL B/W @'L
1 =
& | buwee
é ﬂ RELAY — BT
B |
(N ]
B/P BrY B/Y AT
).
FUEL
PUMP : i,
BP  BIY A )
T = .
BP  BY I—rl FA
B
[e] I I .
FPR |ECM ST
(ECCS GONTROL 8 B
MODULE) A e
= =
-
Refer to last page (Foldout page).
]
A
[2p<i1iG22) [#) HA
g w L e
EL
r=1
Fasics 11213] [4] [20]21 22 23] a8]3a] [acf4r] [E3[E4ISE]  [se] |58
Th [s]ef7[ef¢] o] O [24]25126]27]28] [4072a] [44]45046[57}58]59]60] [e1]
[1]i2[1214]_ [is] 2oja0]31f32j33] Taelegl l47lsele2]eafed]ss]
17ins 15]17[18 3435136137 [56]67]68]6¢]

AEGCE00
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

AEC884

ODISCOMMECT

. E8

2]

L5}

@ CF
)
SEF479P
Rear seat Fuel pump

access

harness connector
N 3

AEC921

7.3,

O15CaN|

|

WECT

Eﬁ DISCINNECT
V.E3
G

OISCCMNEST
A €

!

3]

(2]

6

(&

AEC758

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

674

CHECK OVERALL FUNCTION. OK_ INSPECTION END
1. Turn ignition switch “ON”, g
2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be
felt on the fuel feed hose for 5 sec-
onds after ignition switch is turned
“ON".
l NG
B
CHECK POWER SUPPLY. NG [ Check the following.
1. Turn ignition switch “OFF”. | ® 15A fuse
2. Disconnect fuel pump relay from relay ® Harness continuity
box. between fuse and fuel
3. Tum ignition switch "ON". pump relay
4. Check voltage between terminals @ If NG, repair harness or
(3) and ground with CONSULT or connectors.
tester.
Voltage: Battery voltage
OK
CHECK POWER GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF”. | ® Harness connectors
2.-Disconrnect fuel pump harness con- ,
nector. ® Harness continuity
3. Check harness continuity between between fuel pump and
terminal and body ground, termi- body ground
nal and fuel pump relay connector ® Harness continuity
terminal (5). between fuel pump and
Continuity should exist. fuel pumgp relay
If NG, repair harness or
OK connectors.
D]
CHECK OUTPUT SIGNAL CIRCUIT. NG,; Check the following.
1. Disconnect ECM harness connector. | ® Harness connectors
2. Check harness continuity between ,
ECM terminal (8) and fuel pump relay ® Hamess continuity
connector terminal (2). hetween ECM and fuel
Continuity should exist. pump relay
if NG, repair hamess or
l OK connectors.

®

EC-444




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

D

OISCONNECT - DISCONNECT

T8,

f

ECH CONNEGTORJ

@ L= )

]

]

12[41]

SEF482P

Fuel Pump (Cont’d)

®
l
CHECK COMPONENT NG | Replace fuel pump relay.

(Fuel pump relay).
Refer to “Component Inspection” below,

iOK

BACTIVETESTR [ ]
FUEL PUmP RELAY ~ ON

= == MONITCR = = =
CMPS-RPM(REF) Orpm

CHECK COMPONENT NG | Replace fuel pump.
(Fuel pump).
Refer to “COMPONENT INSPECTION”

below.
l oK

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

l Trouble is not fixed.

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

MEF309F

SEF511P|

SEF203Q

and retest,

INSPECTION END

COMPONENT INSPECTION

Fuel pump relay
Cheack continuity between terminals @) and ().

Conditions Continuity
12V direct current supply Yes
between terminals (1) and (2)

No current supply No

If NG, replace relay.

Fuel pump

1. - Disconnect fuel pump harness connector.
2. Check resistance between terminals (1) and @).
Resistance: 0.2 - 5.0(} [at 25°C (77°F)]
If NG, replace fuel pump.

EC-445 675
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-01

ECM (ECCS
CONTROL
MODULE)
PWST
L'zTﬂl mmaam : Detectable line for DTC
SB — : Non-detectable line for DTC
l : : Models with ABS brake system
SB
1=
SB
| S (s
| :
SB H sB
nl 5 ]
POWER STEERING H POWER STEERING
OlL PRESSURE H QIL PRESSURE
SWITCH ' SWITCH
: : ol| @z
H
:
]

+
)
L[%

oo f
@8

ho——=
.;l-m‘_l

@
)
o
-
N

@
me
u

E42
1] ks

@%2) o M (B
r_&“__-l‘_‘l .

105106 11213] [4]
nofin[iz %ﬁﬂﬂ O
116}117|118 fi6]i 7]i2] i3]

20{21]22[23 aa]ao] Jaof41] [salsalss] [sef

a2 osl2 28] [aalas) [ealelelorloaloslen] foi] Wi'm
2oj30fs1[32faa] Fegieo| [a7faslez|ealealss) w
34]as]ee]e7 51]52] [esl67]es]es]

AEC802
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power steering oil ___
pressure switch

B Pw/ST SIGNAL CIRCUIT R

HOLD STEERING WHEEL
IN A FULL

LtOCKED rosmioN

THEN
TOUCH START

{ ~Nex1 | START

]

MEFO23E

#MONITOR % NO FAIL

PW/ST SIGNAL OFF

O

| RECORD

]

SEF591i

[[_eon ﬁcuwnscrua][ E &

CONRECT

&

Power Steering OQil 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 QVERALL FUNCTION.
1. Turn ignition switch “ON".

2. Perform “PW/ST SIGNAL CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT,

OR

OK

Y

Start engine.
Check “PW/ST SIGNAL” in
“DATA MONITOR” mode with
CONSULT.
Steering is in neutral
position:

OFF
Steering is turned:

ON

OR

®

. Start engine.

. Check voltage between ECM
terminal @9 and ground.
Voltage:

When steering wheel is

turned quickly.
Approximately QV

Except above
Approximately 5V

SEF126P

+NG

®

EC-447

INSPECTION END
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

= &
A

-

AEC7E0

[___ecm_olconnEcTor]]
25

(%

DISEOHNEST LHECOMNELRT
Ae A€
[

AEC761

CISCONIECT

AEC762

678

Power Steering Oil Pressure Switch (Cont’d)

®

m l

CHECK GROUND CIRCUIT.

NG

1. Turn ignition switch “OFF”.

2. Disconnect power steering oil pres-
sura switch harness connector.

3. Check harness continuity between
terminal (2) and engine ground.
Continuity should exist.

oK

Check the following.

® Harness connectors
€&, @9 (and
@59, for ABS
models)

#® Harness continuity
between power steering
oil pressure switch and
ground

i NG, repair harness or

connactors.

CHECK INPUT SIGNAL CIRCUIT.

NG

| Check the following.

1. Disconnect ECM harness connector.

2. Check harness continuity between
ECM terminal @8 and terminal (1).
Continuity should exist.

OK

L 4

| ® Hamess conneciors

. @ {and

@59, for ABS
models)

® Harness continuity
between ECM and
power steering oil pres-
sure switch

If NG, repair harness or

connectors.

CHECK COMPONENT

NG

. | Replace power steeting

{Power steering oil pressure switch).
Refer to “COMPONENT INSPECTION”

below.
l OK

Disconnect and reconnect harmness con-
neciors in the circuit. Then retest.

l Trouble is not fixed.

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

and retest.

INSPECTION END

COMPONENT INSPECTION

"1 oil pressure switch.

Power steering oil pressure switch
1. Disconnect power steering oil pressure switch harness con-

nector then start engine.

2. Check continuity between terminals () and @).

Conditions Continuity
Steering wheel is belng turned Yes
Steering wheel is not being turned No

If NG, replace power steering oil pressure switch,

EC-448



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fast Idle Cam (FIC)

— . Fast idle .

r—) cam COMPONENT DESCRIPTION al

The FIC is installed on the throttle body to maintain adequate “

A - engine speed while the engine is cold. It is operated by a volu-

metric change in wax located inside the thermo-element. The 34

@ o thermo-element is operated by engine coolant temperature. -
|"" 1 COMPONENT INSPECTION AND ADJUSTMENT e
2|k

g 1. If engine is not completely cold, remove throttle body from

AECEY engine. Then, wait for at least 3 hours.

(This step is necessary to bring the temperature of the ¢
thermo-element to the room temperature.

5E
L
. MT
_ 2. Measure thermo-element stroke (L) and room temperature.
Thermo-lamant 3. Check thermo-element stroke (L) as shown in the figure.
If the stroke is not within the range ), replace thermo-ele- AT
1 ment with new one. Then return to step 1 again.
17 S
(0.663) Lt 16.45
% | (0.8478)
g (0.630) 1585 E&
E (105.591)* ;'(05043}
514 14.25
5 (0551) 3 | (0.5670) 5
2 = ,‘ BR
& [0.512) :
12 14105 / 1 (0508) |
coni5 ) o &7
(0.433) 4 ! I
(0394 3 3e2) ! ! ES
20 0 M0 25 40
-4 (32) (688){77)  (104)
Thermao-element termperature °C (°Fj ET,
AECS922 _
GA16DE Adiet 4. Adjust clearance & between throttle stopper and throttle
dusting screw (s] adjusting screw to specification by turning adjusting screw
(S). BL
Lock nut
Models Clearance () mm (in}
o rastide M/T 0.72 - 1.18 (0.0283 - 0.0465) (D
%6 AT 0.95 - 1.43 (0.037 - 0.0563)
I_‘r:\
Ci o]
@; arance Throttle stopper
SEF0S83Q

EC-449 679



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

680

Fast idle Cam (FIC) (Cont’d)

5. Rotate adjusting screw (S) clockwise or counterclockwise
by Z turns according to the following equation, then tighten
the adjusting screw lock nut.

L—LS"

Z=

W,
'

Y

element actuaily measured.
Y = 0.8 mm {0.031 in)
e Direction of adjusting screw (S} rotation
(1) Positive (+) Z: Counterclockwise
(2) Negative (-) Z: Clockwise

For example:

Value of the specified line (Ls) at the temperature of thermo-

Case | Case Il
Thermo-element
temperature 25 (77) 40 (104)
QC (OF)
Thermo-eglement
specified stroke (Ls} 14.0 {0.551) 15.35 {0.6043)
mm (in)
Thermo-eiement
stroke (L} mm (in) 14.8 {0.583)} 14.15 (0.5571)
148 - 14.0 14.15-15.35
) ———re— = 1.0/ ————— = -1 5/
Revolutions of 0.8 0.8
adjusting screw (£)
mmfin 0.583 - 0.551 0.5571 - 0.6043
_—— = 1_0 -_— = 1.5
0.031 0.031
Directi(?n of Counterclockwise Clockwise
revolution

EC-450



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

EC-FICD-01 o
7 (i,
IGNITION SWITCH BATTERY

ON
| mmmw ; Detoctable line for DTC .
é 7.5A RLOCK s 75A |Refer to "EL-POWER". e ; Nor-detectable line for DTC ER

(5] [HED
Y 3D G

] T - Le

LG/A

| 8
| 1 I
LlGR LG [ AC
sl COMPRESSOR EE
[l rg] AR * D: é ()2
CONDITIONER
% I].R_ELAY 1 @DED oL
@ 8 = ¢
] (5? +— THERMAL un-@—ug |
L2 (L2 PROTECTOR
A O bl T
B U [TIIACV-FICD
SOLENOID
li-| LR . % E AT
I‘I_I @9 £7 @D
U .
VR
e
g
——
® R
GIY
e .
ary _
M4,
& o——l o
ey
L] ECM (ECCS ES
RS
CoNo: + L
® G Gz
BT
% Refer 1o last page (Foldout page).
@ , Eop M4
) EXNED e Mo |
TE® de T R
B
EL
. . % .
do® HP P i@
GY ; TRV H.S.

20]21] 2223 astag] [aolat] [Galsass]
[elesTzsl27]28] [az{a3] [44iscl4e]57]oRf5al60] [e1]

o331 [32[33]  [etsg| T47Ts8ie2]eale4fes]
34{35]36 37 51{52] |eele7ies]ss]

101[102[103] {104|105[105 1]213

107[1081109] 11101113112 ﬂ[lFﬂ O
118{114/115] 1116{117/118 167118

AECE04
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’d)

COMPONENT DESCRIPTION _
IACV-FICD solenoid valve is built into the IACV-AAC valve body.

When the air conditioner is on, the IACV-FICD solenoid valve

supplies additional air to adjust to the increased load.

IACV-FICD valve
» harness connector

) //AECBQZ

DIAGNOSTIC PROCEDURE

@f& INSPECTION START

\\\\\IIHIHU
AR S
2 ° Y v |
E;"’;yC)g ! — - CHECK OVERALL FUNCTION. OK_‘ INSPECTION END
Z.0 oo 1 m-p 1. S_tarl engine and warm it up suffi- "
ciently.
MEFB34E 2. Check idle speed.
M/T models except for Canada:
Intake manifold 67550 rpm
cotfector M/T models for Canada:
v 750450 rpm
A/T madels:
800+50 (in “N” position)
If NG, adjust idle speed.
3. Turn air conditioner switch and
blower fan switch “ON".
] 4. Recheck idle speed.
IACV-FICD valve 900 rpm or more (AT in “N”’ posi-
harness connector/ L. [/AECSQS tion)
NG
"@. DISCONMECT
'& v
T.5. E@ Check if air conditioner compressor NG_‘ Refer to "TROUBLE
functions normally. "] DIAGNOSES” in HA sec-
GIfiD o
‘ OK
DR IE] h 4
G: i 1 CHECK POWER SUPPLY. NG | Check the following.
[M o = 1 1. Stop engine. "| ® Harness connectors
AEcaes| | 2- Disconnect IACV-FICD solenoid valve EnD , @19, 49,
harness connectar. E13)
3. Start engine, then turn air conditioner ® Joint connector-6
switch and blower fan switch “ON". & Harness continuity
4. Check voitage between terminal (1) between {ACV-FICD
and ground with CONSULT or tester. solenoid valve harness
Voltage: Battery voltage connector and air con-
OK ditioner relay
If NG, repair harness or
cannectors.
®
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

|ACV-FICD Solenoid Valve (Cont’d)
€

®
® 11

CHECK GROUND CIRCUIT. NG | Repair hamess or con- .
1. Turn ignition switch “OFF”. "| nectors. Bl
}7 2. Check harness continuity between

Gl

terminal (8) and body ground. e
Continuity should exist, S

(%

AEC895 OK

A J LG
CHECK COMPONENT NG | Replace IACV-FICD sole-
(IACV-FICD solenoid valve). "| noid valve.

Refer to “Component Inspection” below.

oK
1 FE
Disconnect and reconnect haress con-
nectors in the circuit. Then retest.

&L
Trouble is not fixed.
y
Check ECM pin terminals for damage MT
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector. Then retest. AT
¥ Fﬂg
INSPECT!ON END o
g oo COMPONENT INSPECTION
VK3 IACV-FICD solenoid valve -
N
@ﬂ]@ 1. Disconnect |ACV-FICD solenoid valve harmess connector.
2. Check resistance between terminals (1) and (5).
Resistance: 75 - 125() [at 25°C (77°F)} BS
If NG, replace the solenoid valve.
n
e e BT
AECS896
ﬁ;@s
EL
BxX
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Electrical Load Signal

684

BATTERY SoNwsTART EC-LD/SIG-01
1
g |
FUSE - .
o — FUSE (| Refer o “EL-POWER".
% [3] 20A 20A 75a |HEC)
: («1] 3 =]
B/R i i | _
r1l+l—| ||_TTI_|""'|_2L'E_“ |_1ng_1|
OFF SWITCH Le L & mmm : Detectable line for DTC
""""""" — : Non-detectable line for DTC
~ 2ND (0> :USA.
18T (N :Canada
@ : Models with smart entrance
coptrol unit
{ES) : Except models with
smart entrance control unit
[KHE]
RL
[EE] L /B LB G
HEC CONNECTOR-3 1 e I
; I wibow
[N (3D RL ° o RELAY
(Bs)
AL | T o 3
RL GIR
A G
T @) —e =
LR we MR
- P _| SR -
N 0
RL LR To EL-DEF élS} )
r—'—-] |—'—|-
--------- GA G/A
] ] el Al
RL UR [2] [38]
I—'—| REAR SMART
[eo] [T I ST Limoow | bEFoccen |ENTRANCE
HAMP WDEF S.%’[‘,UT%L DEFOC ouTPUT | CON
@
Refer lo last page {Foldout page).
1 (B = Q)
W T W [ EI 2l |'w
@)} 01 7]
— Em) [ 577 (Bs)
[ ] 1s] ] 6] ] ? 12[8] {10 @\.’;D 38 g
i T — @
L W [F2R TR : VW H.S.
39 56]
O :
50
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Electrical Load Signal (Cont’d)

EC-LD/SIG-02 @

A
e
s : Datectable line for DTC
mmame= ; Non-datectable line for DTC
{E0CS LG
E)ONTROL
-
H/FAN F24
=]
LGB
FE
CL
LG/B = MT
13
LG/B
I AT
LG/B
4 i
2 FAN

SWITCH

I §T

¢ m————-
i i 3 o

()] 1
BT
- HA

[ T [s}- U—S-‘

EL

o222z 4] [sa5al5s]_ [5g] - 153
24 25]26]27] 28] ss[4]57 67 ;

EIENEIAE [sals263ls4 (E24)

34)35{36]37 52} 67 et

AECH37B
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DISGOMNEGT
A E )

ECM

|0|00NNECTOH I

. Lﬂ

Electrical Load Signal (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

[E]

AECB97
“ - D\SEOMIEET
EGM  [c|GONNECTOR)||
35
—8
AEC858

686

CHECK POWER AND GROUND
CIRCUIT
1. Turn ignition switch “OFF".
2. Check continuity between ECM termi-
nal @ and ground.
Blower fan switch “ON”
Continuity should exist.
Blower fan switch “OFF”
Continuity should not exist.

v
CHECK OVERALL FUNCTION. NG | Gheck the following.
1. Turn ignition switch "OFF”. "| For terminal 69
2. Disconnect ECM harmess connector, ® Harness connectors
3. Tumn ignition switch “ON”. 3d), , ,
4. Check voltage between ECM terminal (B1)
@, and ground with CONSULT ® Harness continuity
or tester. between ECM and rear
Voltage between (5) and ground: window defogger relay
Rear window defogger “ON” ® Harness continuity
Battery positive voltage between timer and rear
Rear window defogger “OFF” window defogger relay
ov Refer 10 EL section
Voltage between and ground: {“REAR WINDOW
Lighting switch “ON” or daytime DEFOGGER")
running light “ON” For terminal
Battery positive voltage ® Harness connectors
Lighting switch “OFF” or @1®. , D,
daytime running light “OFF” E105)
ov ® Harness continuity
OK i?et\nfeen EQM and
ighting switch
® Diode joint connector-3
for Canada
models
If NG, repair harmess or
connectors.
B} ' A 4
NG

A 4

Check the following.

® Harness connectors
@19, E1D

® Harness continuity
between ECM and fan
switch, fan switch and
ground

if NG, repair harmess ot

connectors.

OK

A

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

v

Trouble is not fixed.

Check ECM pin terminals for damage
or loose connection of ECM harness
connector. Reconnect ECM harness
connector and retest.

Y

INSPECTION END
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

[ éN||

P _ . LS
s : Detectable line for DTC
= : Narrdelectable line for DTC
@ : Models with tachometer

@ : Except models with tachometer

IGNITION SWITCH ™ EC-MIL-01
CON or START BATIERY 00
T (&
ot 1
} FUSE
10A 7 5A 26A | BLOCK | Refer to “EL-POWER.
% g (HEC) ER
IEK]]
G

&

Y

&3l

E]]-<-@-O-<-|E-W-

COMBINATION COMBINATION METER FE
METER {MALFUNGTION G
mﬂé‘lé%%%nm @ INDICATOR LAMP) 1
.‘u@ 7
LA0i] LAMP) L‘?_J DATA LINK G
@22 CONNECTOR
ORL ORL FOR CONSULT
E qr> P
RN ERNER L8] |J—|1 B
' DATA LINK
O GB GYL G/W B CONNECTOR
FOR GST .
AY
0] L2 4]
;] B B EA
ORL GB GYL GW ‘ I
[[a]k-ennnnnnn- Fejh-s -1 3|@ Fi
5 "
GB GYL G I—-J—I [—l—l.qmsj
EI - F13 o
B B Eim
. =
8T
ORL GB  GYL GMW LB
&)l [Fea]l Ife=7 [[es)l  I[5eT) ® ® 28
LED-R SCIRX SCITX SCICL  KLINE ggﬂ ESES I I I - I i
MODULE) B B B B
L L A x
@ G2 .
T B | Reter io last page (Foldout page). - [HJ‘
T )
7 2[11°] "Gy l MNEERE 1@ I T O
R R
E|
[T, EL
! 34]
I .
[T

101]102]103] [104]105
107[108]108] {110{111
11311141115] [116§117

AEG605
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR
Fuel pressure at idiing
kPa (kg/cm?, psi)

. Approximately
Vacuum hose is connected 235 (2.4, 34)
- Approximately
Vacuumn hose is disconnected 294 (3.0, 43)

Inspection and Adjustment

EGR TEMPERATURE SENSOR

idie speed™1 mm
No-load*2 Resistance 76.8 - 93.8
{in “N" position) 800450 [at 100°C (212°F)] k() ’
Air conditioner: ON 850 or more

{in “N” position)

tgnition timing 15°+2° BTDC

Throttle position sensor idle

position v 0.35 - 0.65

*1: Feedback controiled and needs ne adjustments
*2: Under the following conditions:
« Air conditioner switch: OFF
« Electric load; OFF (Lights, heater fan & rear defogger)

IGNITION COIL

Primary voltage \' 12

Primary resistance

[at 20°C (68°F)] aQ 05-1.0

Secondary resistance

{at 20°C (SSOF)] kil Approximaiely 25

MASS AIR FLOW SENSOR

Supply voltage vV Battery voltage (11 - 14)
Output voltage v 1.3-1.7°
Mass air flow m/sec 25-5.0at idle”

g 7.4 - 12.5 at 2,500 rpm*

FRONT HEATED OXYGEN SENSOR
HEATER

Resistance [at 25°C (77°F)] Q 33-6.3

FUEL PUMP

Resistance [at 25°C (77°F)] Q Approximately 0.2 - 5.0

IACV-AAC VALVE

Resistance {at 25°C (77°F)] {1

Approximatety 10.0

INJECTOR

Resistance [at 25°C (77°F)] Q 10- 14

RESISTOR

Resistance [at 25°C (77°F)) k( Approximately 2.2

*: Engine is warmed up sufficiently and idling under no-load.

ENGINE COOLANT TEMPERATURE
SENSOR

Temperature °C (°F) Resistance ki)

THROTTLE POSITION SENSOR

Resistance k{}

Throttle valve conditions lat 25°C (77°F))

Completely closed Approximately 1

Partially open 1-10

20 (68) 21.29
50 (122) : 0.68 - 1.00
90 (194) 0.236 - 0.260

Completely open Approximately 10

688
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SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

CALCULATED LOAD VALUE REAR HEATED OXYGEN SENSOR
Calculated load value % HEATER
At idl 20.0 - 355 Resistance [at 25°C (77°F)] Q 52-82 Gl
At 2,500 rpm 17.0 - 30.0
B4
CRANKSHAFT POSITION SENSOR (OBD)
INTAKE AIR TEMPERATURE SENSOR Resistance [at 25°C (77°F)) Q 166 - 204 .
Temperature °C (°F) Resistance kf} ’
20 (68) 21-29
- LG
50 (122} 0.68 - 1.00
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR
Fuel pressure at idling
kPa {kg/cm?, psi)

Approximately

Vacuum hose is connected 235 (2.4, 34)

Approximately

Vacuum hose is disconnected 294 (3.0, 43)

Inspection and Adjustment

Idle speed*1 rpm

M/T models except for
Canada:

67550 rpm

M/T models for Canada:
75050 rpm

AT models:

800150 {in “N" position)

No-load*2
(in “N* position)

EGR TEMPERATURE SENSOR

Aifr conditioner: ON

Resistance

[at 100°C (212°F)] k) 76.8 - 83.8
FUEL PUMP

Resistance [at 25°C (77°F)] (1 02-50

(in “N" position) 900 or more
ignition timing 8°+2° BTDC
Throttle position sensor idle 0.5 - 0.65

position \4

IACV-AAC VALVE

*1: Feedback conirolled and needs no adjustments
*2: Under the following conditions:
¢ Air conditioner switch: OFF
+ Electric load: OFF (Lights, heater fan & rear defogger)

IGNITION COIL

Primary voltage v Battery voliage (11 - 14)

Primary resistance

[at 25°C (77°F)] o Aproximately 1.0

Resistance [at 25°C (77°F)] {1 50 - 100
INJECTOR
Resistance [at 25°C (77°F)] 10 - 14
RESISTOR

Secondary resistance

[at 25°02 (775F)] kil Approximate\y 10.0

MASS AIR FLOW SENSOR

Supply voltage v Battery voltage (11 - 14)
Quiput voltage v 10-17
Mass air flow m/sec 1.0 - 4.0 at idle”

g 5.0 - 10.0 at 2,500 ppm*

Resistance [at 25°C (77°F)] kQ Approximately 2.2

THROTTLE POSITION SENSOR

Resistance

Throtile valve conditions [at 25°C (77°F)}

Completely closed Approximately 0.6 £}

Partially open 0.6 -4.0k0

*: Engine is warmed up sufficiently and idling under no-load.

ENGINE COOLANT TEMPERATURE
SENSOR

Compietely open Approximately 4.0 k2

FRONT HEATED OXYGEN SENSOR
HEATER

Resistance fat 25°C (77°F)] Q| 33-63

Temperature °C (°F) Resistance k(}

20 (68) 2.1-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260

690

IACV-AAC VALVE

Resistance [at 25°C (77°F)] 50 - 100
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SERVICE DATA AND SPECIFICATIONS (SDS)

inspection and Adjustment (Cont’d)
REAR HEATED OXYGEN SENSOR

CALCULATED LOAD VALUE

Calculated load value % HEATER
At idie 15.0 - 30.0 Resistance [at 25°C (77°F)] £ 52.82
At 2,500 rpm 13.0-28.0

INTAKE AIR TEMPERATURE SENSOR

CRANKSHAFT POSITION SENSOR (OBD)

M/T 432 - 528
Resistance [at 25°C (77°F)] Q
Temperature °C (°F) Resistance k(} AT 166.5 - 203.50)
20 (68) 21-29
50 (122) 0.68 - 1.00

EC-461
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