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PRECAUTIONS AND PREPARATION

Supplemental Restraint System “AIR BAG”

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

WARNING:

To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would resuit 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 activatlion of the system.

All SRS air bag electrical wiring harnesses and connectors are covered with yellow outer insula-
tion. Do not use elecirical test equipment on any circuit related to the SRS “Alr Bag’'.

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

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

CAUTION:

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

Be sure lo connect and lock the conneclors securely after the work. The loose (unlocked) connec-
tor will cause the MIL to light up due to the open circuit. (Be sure to connect the connector without
any water, grease, dirt, bent terminals, etc. in it.)

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

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

Be sure o erase the unnecessary (already fixed) maifunction information in the ECM or A/T control
unit before returning the vehicle to the customer.

EC-3
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PRECAUTIONS AND PREPARATION

Engine Fuel & Emission Control System

ECM WIRELESS EQUIPMENT
# Do not disassemble ECM (ECCS ® When installing C.B. ham radio o a
control module). mobile phone, be sure to observe the
¢ Do not turn diagnosis mode selector following as it may adversely affect
forcibly. ‘ electronic control systems depending
® H a battery terminal is disconnected, on its installation location.
the memory will return to the ECM 1) Keep the antenna as far as possible
value, The ECM will now start to away from the ECM.
BATTERY self-control at its initial value. Engine 2) Keep the antenna feeder line more than
® Always use a 12 volt battery as power operation can vary slightly when the 20 cm (7.9 in) away from the harness
source. terminai is disconnectaed. However, this of electronic controls,
® Do not attempt to disconnect batiery is not an indication of a problem. Do Do not let them run parallel for a long
cables while engine is running. not replace parts because of a slight distance.
variation. 3) Adjust the antenna and feeder Ine so

that the standing-wave ratio can be
kept smalter.

4} Be sure to ground the radio to vehicle
body.

FUEL PUMP
ECCS PARTS HANDLING ® Do not operate fuel pump when there
¢ Handle mass air flow sensor carefully to is no fuel in lines.
avoid damage. @ Tighten fuel hose clamps to the

specified torque.

® Do not disassembla mass air flow
sensor, 0
@ Do not clean mass air flow sensar with \ ‘
any type of detergent. ¥ ECCS HARNESS HANDLING

& Do not disassemble IACV-AAC valve. ® Securely connect ECCS harness

@ Even a slight leak in the air intake connectors,
sysiem can cause serious problems. A poor cannection can cause an
® Do not shock or jar the ca&shaﬂ WHEN STARTING extremely high (surge) voltage to
position sensor. ® Lo not depress accelerator pedal when develop in coil and condenser, thus
starting. tesulting in damage o ICs.
® Immediately after starting, do not rev up ® Keep ECCS harness at feast 10 cm (3.9
engine unnecessarily. in) away from adjacent harnesses, to
@ Do not rev up engine just prior to prevent an ECCS system malfunction
shutdown, due to receiving external noise,

degraded operation of ICs, etc.
® Keep ECCS parts and harnesses dry.
@ Before removing parts, turn off ignition
switch and then disconnect battery
ground cable.

SEF526P
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PRECAUTIONS AND PREPARATION

Precautions

1. Before connecling or disconnecting the ECM harness
connector, turn ignition switch OFF and disconnect nega-
tive battery terminal. Failure to do so may damage the
ECM. Because batlery voltage is applied to ECM even if Gl
ignition switch is turned off.

MA

SEF28aH EM

2. When connecting ECM harness connector, tighten securing
bolt until red projection is in line with connector face. LC

Red

projection

FE

Protector
- L
SEF725H

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

4. Make sure that there are not any bends or breaks on ECM ;7
pin terminal, when connecting pin conneclors.

FA

RA

SEF291H

5. Before replacing ECM, perform ECM input/output signal BR
inspection and make sure whether ECM functions properly
or not. (See page EC-88.)

/—__-‘--__\_

Perform ECM in-
put/output signai)
inspection before

replacement. aT
X iy
£ " o
A N HA
/ N
MEF040D
6. After performing each TROUBLE DIAGNOSIS, perform EL
“OVERALL FUNCTION CHECK'" or “DTC (Diagnostic Trou-
N / ble Code) DETECTING CONDITION”. o
~ -~ The DTC should not be displayed in the “DTC DETECTING
—HcHECK — CONDITION” if the repair is completed. The “"OVERALL
FUNCTION CHECK” should be a good resull if the repair is
-~ ~ completed.

/ 1\

SEFC51P
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PRECAUTIONS AND PREPARATION

Harness connector
for solenoid valve

SEF348N

Precautions (Cont’d)

7.

When measuring ECM signals with a circuit tester, never
bring the two tester probes Into contact.

Accidental contact of probes will cause a short circuit and
damage the ECM power transistor.

EC-6
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram (Cont’d)

NON-CALIFORNIA MODELS
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EGRC-BPT vaive [—lACV-AAC valve

Canister purge cut vaive
{California medels only)

Canister purge control vaive
(Calitornia models only)
Ignition coil {Power transistor
is built-in) and spark plug
{No. 1 cylinder)
Camshaft position sensor
(PHASE)
Power steering oil
pressure switch
p—— —
o

EGR valve

Throttle position sensor

Canister
{Non-California modets}

Mass air flow sensor
Iintake air

temperature
sensor

Crankshaft position
sensor (POS)

Crankshaft position
sensor (REF)

Engine coolant temperature
sensor

Injector

Canister control solenoid vatve
(California models)

Knock sensor

EGR & canister control solenoid

Pressure regulator
valve (Non-California models)

EGR control solenoid valve
(California models}

Fast idle cam

SEF243P

EC-10 170



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

California models only

IACV-FICD
solenoid valve
(For P/S)

Throttie position

1ACVY-FICD
sensor solenoid valve @H
(For A/C)
MA
E
\( 5%
Intake LG
collector
/ SEF280P

N
FE
Camshaft position sensor
(PHASE)

GL
AT

EGR temperature

sensor
i I
valve {ACV-AAC valve bA‘\T
SEF300P FA,
SEF294P
RA
| /TN
@ Crankshaft position

20 {0 ‘ 8T

|

SN
- £
Crankshaft
position sensor \

SEF293P

SEFS16P EL
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont’d)

e el [\ W

Rear combination | S odule
i ump contro
lamp {Left side} Fuel p plv

SEF245P

SEF287P
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Californla madels 2
=N ,,v"-, Canisler purge control valve
e R
Canister purge cut valve Q,‘ (g‘ ('z i

//
o7

EGRC-BPT valve

b= To canister
EGR valve
\Z

Pressure reguiator

EGR control solenoid valve

Canister control solenoid valve

SEF256P
EGRG-BPT valve
\m‘l
. ‘ ./' ~
Nt ',
bﬁ Z
EGR & canister
control .
solenoid Canister
valve
SEF255P

MA

EM

LG

FE

CL

MT

AT

FA

EC-13
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor
(PHASE)

Crankshaft position sensor
{REF)

Mass air flow sensor

Engine coclant temperature
sensor

| Front heated oxygen sensors

| Ignition switch

|Throttle position sensor

|Throme position switch

Neutral position/Inhibitor
switch

I Air conditioner switch

[Knock sensor

| EGR temperature sensor

IBahery voltage

Power steering oil pressure
switch

[Electrical load

I Vehicle speed sensor

Fuel temperature sensor
{California models only)

Crankshaft position sensor
{POS})

"

IHear heated oxygen sensor

"1

Intake air temperature sensor

"2

AJ/T controf unit

VL PP TPl T ]

Fuel injection &
mixture ratio control

—P-I Injectors |

Electronic ignition system

l—b-l Power transislor |

Idle air control system

IACV-AAC valve and {ACV-
] FICD solenoid valve

Fuel pump control

Fuel pump relay and fuel pump
I control module

Front heated oxygen sensor
monitor & on-board diagnostic
system

Malfunction indicator lamp
(On the instrument panel)

Y

EGR control
(California models)

——"I EGR control solenoid valve

EGR & canister contro!

{Non-California models)
ECM

.| EGR & canister control sole-
" | noid valve

{ECCS
control
moduie)

Front heated oxygen sensor
heater control

—"lHeated oxygen sensor heater J

Cooling fan control

|—>| Coaling fan relay J

Air conditioner cut control

l—"l Air conditioner relay l

Front engine mounting control

|—"lFront engine mounting I

Canister purge flow control
(California models only)

—’lCanister purge control valve |

Canister control
(California models)

—>| Canister control solenoid valve |

EC-14

*1: These sensors are not directly used to contrql the engine system.
They are used only for the on-board diagnosis.
*2: The DTC related to A/T will be sent to ECM.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Engine speed and piston position

Crankshalit position sensor (POS)

Mass air flow sensor

Amount of intake air

Y

Y

Engine coolant temperature

b d

Engine coolant temperature sensor

Front heated oxygen sensor

Density of oxygen in exhaust gas

Y

Throttle position sensor

Throttle position

ECM
(ECCS

™ |njector

Y

. L . Gear position
Neutral position/inhibitor switch

Throttle valve idle position

control
module)

Y

- Vehicle speed
Vehicle speed sensor

Y

Start signal

Ignition switch

Battery veltage
Battery Y g

hd

A4

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 air intake) from both the
camshaft position sensor and the mass air flow
sensor.

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

The amount of fuel injection is compensated for
to improve engine performance. This will be
made under various operating conditions as
listed below.

< Fuel increase>

1) During warm-up

2) When starting the engine

3) During acceleration

4) Hot-engine operation

5) High-load, high-speed operation

< Fuel decrease >

1) During deceleration

EC-15
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

CLOSED LOCP MIXTURE RATIO FEEDBACK CONTROL
CONTROL @A‘Q\ The mixture ratio feedback system is used for precise control
Feedback signa \ SONtrol ~ Injection pulse of the air-fuel ratic to the stoichiometric point. The three way
/ module} catalyst can then better reduce CO, HC and NOx emissions.
E:;?;% This system uses a front heated oxygen sensor in the exhaust
oxygen manifold to monitor the mixture ratio. The ECM adjusts the

sensor injection pulse width according to the sensor voltage signal.

Combus}ion Fuel injection This maintains the mixture ratio within the range of stoichio-
Engine metric (ideal air-fuel mixture).
This stage is referred to as the closed loop control condition.

MEF0250DA

OPEN LOOP CONTROL

The open loop system condition refers to when the ECM detects

any of the following conditions. Feedback ¢control stops in order

to maintain stabilized fuel combustion.

1) Deceleration and acceleration

2) High-load, high-speed operation

3) Engine idling

4) Malfunction of front heated oxygen sensor or its circuit

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

6) High-engine coolant temperature

7) During warm-up

8) After shifting from "N to "'D"”

9) When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the front heated oxygen sensor.
This feedback signal is then sent to the ECM. The ECM controls
the basic mixture ratio as close to the thecretical mixture ratio
as possible. However, the basic mixture ratio is not necessar-
ily controlled as originally designed. Both Manufacturing differ-
ences (i.e. mass air flow sensor hot wire) and characteristic
changes during operation (i.e. injector clogging) directly affect
mixture ratio.

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

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

"“Short-term fuel trim”’ is the short-term fuel compensation used
to maintain the mixture ratio at its theoretical value. The signal
from the front heated oxygen sensor indicates whether the mix-
ture ratio is RICH or LEAN compared to the theoretical value.
The signa! then triggers a reduction in fuel volume if the mix-
ture 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.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

FUEL INJECTION SYSTEM

& Simultansous multiport fuel injection system . .
Two types of systems are used — sequential multiport fuel

No. 1 cylinder Al N injection system and simultaneous multiport fuel injection sys-

Na. 2 cylinder —n H tem.

No. 3 cylinder 1) Sequential multiport fuel injection system @l

No. 4 cylinder ] ..

No' 5 cylinder N 1 n Fuel is injected into each cylinder during each engine cycle

No. 6 cylinderJ-! ] n according to the firing order. This system is used when the MA
L—1 engine cycle———] engine is running.

2) Simultaneous multiport fuel injection system
Fuel is injected simultaneously into all six cylinders twice Ejy
each engine cycle. In other words, pulse signals of the

¢ Sequential multiport fuel injection system same width are simultaneously transmitted from the ECM.
— The six injectors will then receive the signals two times for LG
Ma. 1 cylinder .
No. 2 cylinder ' each engine cycle.
No. 3 cylinder M This system is used when the engine is being started
No. 4 cylinder I and/or if the fail-safe mode (CPU) or crankshaft position
No. § cylinder M sensor (REF) is operating.

No. & cylinder ’—L-
l; 1 engine cycle——l FE

FUEL SHUT-OFF
Fuel to each cylinder is cut off during deceleration or operation

: . . cL
SECo54B of the engine at excessively high speeds.
Electronic Ignition (El) System MT
INPUT/OUTPUT SIGNAL LINE
Engine speed-and piston position AT
Crankshaft position sensor (POS} J P P P >
: Amount of intake air A
Mass air flow sensor >
. Engine coolant temperature RA
Engine coolant temperature sensor »
=
— Throttle position BR
Throtile position sensor >
Throttle valve idle position ECM
, Vehicle speed {(ECCS .| Power ST
Vehicle speed sensor * controf ™ iransistor
module) =
oy . Start signal BE
lgnition switch »
A
Engine knocking HA
Knock sensor >
. EL
" Y . Gear position
Neutral position/Inhibitor switch >
Batt It IBX
atte e
Battery ry vorag >
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Electronic Ignition (El) System {Cont’d)

Tp SYSTEM DESCRIPTION
(msec) - I N
1.75 The ignition timing is controlled by the ECM to maintain the best
£ 150 A air-fuel ratio for every running condition of the engine.
3 The igniticn timing data is stored in the ECM. This data forms
2 1.25 the map shown below.
H The ECM detects information such as the injection pulse width
5 1.00 and camshaft position sensor signal. Responding to this
Eo.:*s information, ignition signals are transmitted to the power tran-
= sistor.
500 1,000 1,400 1,800 2,200 e.g. N: 1,800 rpm, Tp: 1.50 msec
Engine speed (rpm) SEF749M A °BTDC
During the following conditions, the ignition timing is revised by
the ECM according to the other data stored in the ECM.
1 At starting
2 During warm-up
3 Atidle
4  Hot engine operation
5 At acceleration
The knock sensor retard system is designed only for emergen-
cies. The basic ignition timing is programmed within the anti-
knocking zone, if recommended fuel is used under dry condi-
tions. The retard system does not operate under normal driv-
ing conditions.
If engine knocking occurs, the knock sensor monitors the con-
dition. The signal is transmitted to the ECM (ECCS control mod-
ule). The ECM retards the ignition timing to eliminate the knock-
ing condition.
Air Conditioner Cut Control
INPUT/OUTPUT SIGNAL LINE
A/C ON signal

Air conditioner switch

Y

Throttle position sensor

Throltle valve opening angle

Y

Engine coclant temperature sensor

ECM
i {ECCS Air condi-
Crankshaft position sensor (POS) Engine speed » control tic1:r11§r '
mOdUle) » re[ay

Engine coolant temperature

b4

Ignition switch

Start signal

Y

SYSTEM DESCRIPTION

This system improves acceleration when the air

conditioner is used.

When the accelerator pedal is fully depressed,
the air conditioner is turned off for a few seconds.
When engine coolant temperature becomes
exceassively high, the air conditioner is turned off.
This continues until the cooclant temperature

becomes normal again.

EC-18
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

Fuel Cut Control (at no load & high engine

speed)

Vehicle speed

Neutral position/Inhibitor switch

Neutral positicn

h 4

Throttle position sensor

Throttle position

y

Engine coolant temperature sensor

Engine coolant temperature

Y

Crankshaft position sensor (POS)

Engine speed

-
L

Fuel to each cylinder is cut off when the engine speed goes
over 2,700 rpm after the following condition. (The fuel cut is
recovered when the engine speed drops below 2,200 rpm.)

<Vehicle condition>

The engine running at above idle speed is continued for the

specified time under no load.

(The specified time varies with the engine speed.)

EC-19

ECM
(ECCS
control
module)

Y

Injectors

MIA
EM
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T

AT

FA

RA

BiR

179



EVAPORATIVE EMISSION SYSTEM — For California Models

Description

Intake manifold 7

Vacuum control valve

Evaporation shut valve —\

Throtile chamber

Canister control
solenoid valve

Canister purge

valve

Fuel tank

Sealing gas cap with
prassure relief valve
and vacuum reliof

cut valve

Canister {3 : Air
4a : Fuel vapor

SEF725P

SEF726P

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

The fuel vapor in the sealed fuel tank is led into a canister
which contains activated carbon and the vapor is stored there
when the engine is not operating.

The vapor in the canister is purged by the air through the purge
line to the intake manifold when the engine is operating.
Canister purge control valve is controlled by engine control
module. When the engine operates, the flow rate of vapor con-
trolled by canister purge control valve is proportionally regu-
lated as the air flow increases.

Canister purge cut valve shuts off the vapor purge line during
decelerating and idling, and under normal operating conditions
the valve is usually open.

Evaporation shut valve shuts off the vapor charge line when
fuel is being supplied to the fuel tank.

Inspection

CANISTER

Check canister as follows:
1. Pinch the breezer hose.
2. Blow air in port ® and ensure free fiow out of port ®.

EC-20
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EVAPORATIVE EMISSION SYSTEM — For California Models

Purge cut valve

o‘m

SEF285P

Vacuum control valve

SEF284P

! Valve A
Fuel tank side

SEF427N

Inspection (Cont’d)
CANISTER PURGE CUT VALVE

Check canister purge cut valve as follows:
1. Blow air in port @ and ensure that there is no leakage.

e Apply vacuum to port @ . [Approximately —13.3 to -20.0 kPa @]

(—100 to —150 mmHg, -3.94 to —5.91 inHg)]
e Blow air in port ©® and ensure free flow out of port ® .

VACUUM CONTROL VALVE

Check vacuum control valve as follows:
1. Apply vacuum to pert @ and ensure that there is no leak-

age.

2. Apply vacuum to port B and ensure that there is leakage.
3. Blow air in port ® and ensure free flow out of port ®.

FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing.

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

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

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

an assembly.

CANISTER PURGE CONTROL VALVE

Refer to EC-239.

CANISTER CONTROL SOLENOID VALVE

Refer to EC-210.

FUEL TEMPERATURE SENSOR
Refer to EC-159.

EVAPORATION SHUT VALVE
Refer to FE section.

EC-21
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EVAPORATIVE EMISSION SYSTEM — For Non-California Models

Description

Fuel check valve

Vapor vent line

i L]
To alr cleaner EGR & canister control solencid valv

Throttle body

Intake
manifold

Fuel tank

Fuel filler cap
with vacuum
relief valve

g Ne
=
: E
\— Constant purge
\oriﬂce
;z}}. Carbon canister 'C:' Air
4 4| Fuel vapor

Main purge
orifice
g Purge control
T :1

MEF6090

SEF312N

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 bot-
tom of the canister. The fue! vapor will then be led to the intake
manifold.

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

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

Inspection

CANISTER

Check canister as follows:

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

2.

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

e Cover port @ with hand.

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

EC-22
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EVAPORATIVE EMISSION SYSTEM — For Non-California Models

@ Fuet vapor

Carbon canister side
&

SEC308A

SEF427N

2.

Inspection (Cont’d)
FUEL CHECK VALVE

1. Btow 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.

2. Blow air through connector on canister side.
Air flow should be smoothly directed toward fuel tank.
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.

passage exists through valve B.

an assembly.

EGR & CANISTER CONTROL SOLENOID VALVE

Refer to EC-235.

EC-23

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

Blow air on fuel tank side and ensure that continuity of air

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

MA
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POSITIVE CRANKCASE VENTILATION

PCV valve

<2 : Fresh air

4 : Blow-by gas
SECB31AA

Engine not running Cruisin

or backfiring 9
O |

2 3 i Y
e r
idling or Acceleration

decelerating

or high load

SEC558A

SEC137A

ET277

Description

This system returns blow-by gas to both the intake manifold and
air cleaner.

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

During partial throttie operation of the engine, the intake man-
ifold sucks the blow-by gas through the PCV valve.

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

The ventilating air is then drawn from the air cleaner, through
the hose connecting air cleaner to rocker cover, into the crank-
case.

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

On vehicles with an excessively high blow-by some of the flow
will go through the hose connection to the air cleaner under all
conditions.

Inspection

PCV (Positive Crankcase Ventilation)

With engine running at idle, remove ventilation hose from PCV
valve; if valve is working properly, a hissing noise will be heard
as air passes through it and a strong vacuum should be feit
immediately when a finger is placed over valve inlet.

VENTILATION HOSE

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

EC-24



BASIC SERVICE PROCEDURE

B rUEL PRES FELEASEE ] Fuel Pressure Release
Before disconnecting fuel line, release fuel pressure from fuel
FUEL PUMP WILL STCP BY line to eliminate danger.
TOUCHING START DURING .
IDLE. 1.  Start engine.
CRANK A FEW TIMES AFTER 2/ 2. Perform "FUEL PRESSURE RELEASE” in “WORK G
ENGINE STALL. SUPPCRT" mode with CONSULT.
(Touch “START"” and after engine stalls, crank it two MA
m or three times to release all fuel pressure.)
' STA}RT I 3. Turn ignition switch off.
SEF824K EW
N @ 1. Remove fuse for fuel pump.
2. Start engine. LG
3. After engine stalls, crank it two or three times to
release all fuel pressure.
4. Turn ignition switch off and reconnect fuel pump
fuse. :
FE
D o
SEF501P
Fuel Pressure Check T

a. When reconnecting fuel line, always use new clamps.
b. Make sure that ciamp screw does not contact adjacent
parts. AT
Use a torque driver to tighten clamps.
Use Pressure Gauge to check fuel pressure.
Release fuel pressure to zero.
Disconnect fuel hose between fuel filter and fuel tube
{engine side). 9
Install pressure gauge between fuel filter and fuel tube.
Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge. BR

At idling:

Approximately 235 kPa (2.4 kg/cm?, 34 psi)
A few seconds afler ignition switch is turned OFF to §T
ON:
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
6. Stop engine and disconnect fuel pressure regulator vac- BF
uum hose from intake manifold.

7. Plug intake manifold with a rubber cap. M
8. Connect variable vacuum source to fuel pressure regulator.

= an

~w

- VAN Ry bl

— | Pressure gauge ="~

&)

SEF263P

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

Fuel pressure should decrease as vacuum increases. If results IBY

are unsatisfactory, replace fuel pressure regulator.

Vacuum

SEF718B
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BASIC SERVICE PROCEDURE

Injector Removal and Installation

1. Release fuel pressure to zero.

2. Remove intake manifold collector (Refer to TIMING CHAIN
in EM section).

3. Disconnect vacuum hose from pressure regulator.

4. Disconnect fuel hoses from fuel tube assembly.

. Disconnect injector harness connectors.

6. Remove injectors with fuel tube assembly.

7. Push out any malfunctioning injector from fuel tube assem-
insulator bly.

Injector Do not exiract injector by pinching connector.
8. Replace or clean injector as necessary.

SEF755F

E 9. Install injector to fuel tube assembly.
@E Always replace O-rings and insulators with new ones.
[ Lubricate O-rings with a smear of engine oil.

]
|
‘ Locate plate
A
} PRI on this side.

Insutator

Q-ring

lz!/ Insulator
[]

Fuel tube
assembly

SEFE16N

10. Install injectors with fuel tube assembly to intake manifold.
First, tighten all bolts to 9 to 11 N-m (0.9 to 1.1 kg-m, 6.5 to
8.0 ft-Ib).

e Then, tighten all bolts to 18 to 22 N-m (1.8 to 2.2 kg-m, 13 to
16 ft-Ib).

11. Install fuel hoses to fuel tube assembly.

Lubricate fuel hoses with a smear of engine oil.

12. Reinstall any parts removed in reverse order of removal.

CAUTION:

m After properly connecting fuel hose to injector and fuel lube

avaiill SEF754P|  agsembly, check connection for fuel leakage.
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BASIC SERVICE PROCEDURE

Yr MONITOR  ¥r NO FAIL D

COOLAN TEMP/S 80°C

I

RECORD

e

——

with CONSULT.

SEF522P

lever

Mark @

Cam follower

Mark

Mark (©)

Fast idle cam

SEFS23P

—

SEF536H

i
8 ,\\\\,ﬁ’

lever

N\ A=
E:—r”
LThermo-alemem

Cam follower

Fast idle cam

Adjusting screw
‘ ﬂ %, \ PN
S SEF595P
4, Stop engine.
Mark (A}

SULT.

5. Turn ignition switch
=

3. Start engine and warm it up.
When engine temperature is 80+5°C (176 £ 9°F),
make sure that the center of mark @ is atigned with
mark (B as shown in the figure.

@ Turn ignition switch “OFF".
2. Disconnect engine temperature sensor harness con-
nector and check resistance as shown in the figure.
3. Start engine and warm it up.
When the resistance of engine temperature sensor is
0.26 to 0.39 k{2, make sure that the center of mark &
is aligned with mark as shown in the figure.
e If NG, adjust by turning adjusting screw.
Adjusting screw tightening torque:
0.98 - 1.96 N'm (10 - 20 kg-cm, 8.7 - 17.4 in-Ib)

IIONI!
TEMP/S” in “DATA MONITOR"” mode with CON-

SEF525 inspection and adjustment again.

EC-27

and see

Fast Idle Cam (FIC) Inspection and Adjustment

1. Turn ignition switch “ON".
2. See "COOLAN TEMP/S" in “DATA MONITOR"” mode

“COOLAN

6. When engine temperature is 25+5°C (77 +£9°F),
make sure that the center of mark @ is aligned with
mark © as shown in the figure.

Mark (© 5. When the resistance of engine temperature sensor is

1.65 to 2.40 k€2, make sure that the center of mark &
is aligned with mark @ as shown in the figure.

e If NG, replace thermo-element and perform the above

MA
EM
LC

FiE

ClL.

I
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Sg)
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BASIC SERVICE PROCEDURE

_hOH fillar
©® ﬁ“‘%’\‘ll‘{
@
SEF259P

SEF260P

Direct Ignition System — How to Check Idle
Speed and Ignition Timing

IDLE SPEED

1. Disconnect check connector for voltage type tachometer.

2. Connect tachometer using a suitable tool.
3. Check idle speed.

IGNITION TIMING

1. Attach timing light to loop wire as shown,
2. Check ignition timing.

EC-28
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BASIC SERVICE PROCEDURE

Adjustment
PREPARATION .
1. Make sure that the following parts are in 2.
good order.
+ Battery
¢ Ignition system 3.
e Engine oil and coolant levels
o Fuses
o ECM harness connector 4.
e Vacuum hoses
e Air intake system S.
(Oil filler cap, oil level gauge, etc.)
¢ Fuel pressure 6.
¢ Engine compression 7.
e EGR valve operation

Idle Speed/Ignition Timing/Idle Mixture Ratio

Overall inspection sequence

Throttle valve

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

When checking idle speed, ignition timing
and mixture ratio of A/T models, shift lever to
“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.

INSPECTION
Y
Perform diagnostic test mode |l NG_ Repair or replace.
{Self-diagnostic resulis). "
oK
h 4
Check ignition timing. "
4
Check & adjust idle speed. "
| 4
Check front heated oxygen sen- NG_L Check front heated oxygen sen- NG‘ Repair or replace harness.
sor function. "] sor harness. -
oK OK
3
Check CO%. OK‘ Replace front heated oxygen sen-
sor.
NG
Y h 4

h 4

INSPECTION END

Check emission control paris
and repair or replace if neces-

sary.

NG| check front heated oxygen sen- OK

sor function.

~
Y

EC-29
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BASIC SERVICE PROCEDURE

idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
Temp =E START
.‘ )j Vi lly check the followi l
isually check the fallowing:
120 270 e Air cteaner clogging
¢ Hoses and ducts for leaks
e EGR valve operation
e Electrical connectors
e Gasket
# Throttle valve and throttie position sensor operation
SEF246F
L 4
Start engine and warm it up until water temperature indicator
\\\\\“‘““I ””/// points to the middle of gauge.
\\ / Ensure engine stays below 1,000 rpm.
N
N
E y
Open engine hood and run engine at about 2,000 rpm for about 2
minutes under no-load.
T
> J
/ %1000 r/min A
SEF247F rF'er\‘orrn diagnostic test mode Il {Self-diagnostic results) (Diagnos-
tic Test Mode I}.
oK l NG
\ I / Repair or replace components as neces-
~ - sary.
—[CHECK — ol
e ~ Run engine at about 2,000 rpm for about 2 minutes under no-load.
/ ' \ Race engine two or three times under no-load, then run engine for
about 1 minute at idle speed.
SEFOS1P u L 4
’— E 1) Select "IACV-AAC/V ADJ” in "WORK SUPPCRT" made.
D] 2) Touching “START".
OR
1} Turn off engine and disconnect throttle position sensor
harness connector.
2) Start engine.
Race engine (2,000 - 3,000 rpm) 2 or 3 times under no-load and
then run engine at idle speed.
serz2aeF| [
Check ignition timing with a timing light. {Refer to EC-28.)
v
M/T: 15°+2° BTDC
W iAcv-AaCv ADJ B[] AIT: 15°+2° BTDC (in “N” position)
SET ENGINE RPM AT THE
SPECIFIED VALUE UNDER * OK . + NG
THE FOLLOWING CONDITION ® ®
e ENG WARMED UP
o NO LOAD
START
MEF657D)

EC-30
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio

‘-.‘ TS = A Adj m ’
—~ { Mm—y= Throttie position dIUSt ent (cont d) .
\ ésensor har?ess ® @ e
7 : it connector
("K"" Sk l
5 = Check camshaft position sensor (PHASE), crankshaft
/ﬁv "\7 & q l position sensor (REF) and crankshaft position sensor @l
= ' N ML (POS). Replace il necessary.
O NI 2\ 2
5 Air duct \\‘@ﬂ l A
\ Y Check camshaft position sensor (PHASE) harness,
; crankshaftlposition sensor (REF) harness and prank-
= A2 Q) Serz98p :Ia'lzra;t position sensor (POS) harness. Replace if neces- EM
l LG
Check ECM function® by substituting another known
good ECM.

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

® ®
FE
n l
1) Select “IACV-AAG/V ADJ" in "WORK
SUPPORT" mede. cL
2) Touching "START'.
OR

1) Turn off engine and disconnect throttle posi-
tion sensor harness connector, MT
2) Start engine.

B iacv-Arc/v ADJ B[]

SET ENGINE RPM AT THE
SPECIFIED VALUE UNDER , AT
Check idle speed.
THE FOLLOWING CONDITION
. ¢ Read idle speed in "“IACV-AAC/Y ADY" in
o ENC WARMED UP “WORK SUPPORT™ mode.
OR
® NO LOAD
) o Check idle speed. (Refer to EC-28.) FA
M/T: 600 + 50 rpm
AIT: 650 £ 50 rpm (in **N”’ position)
| START ] RA
MEF657D OK lNG A
Race engine (2,000 - 3,000 rpm) 2 or 3 times under
|_|i —Throtltle pﬁ;} no-load and run engine at idle speed. BR
\ ésensor har?ess
a0 << connector
«'JI 659 G s7
- R Adjust idle speed by turning idle speed adjusting
o8 ol \ ‘ screw.
= S S5 BF
SR O A & M/T: 600 £ 50 rpm
NS duct A\ AIT: 650250 rpm (in “N” posilion)
‘ ()
X > HA
—— > SEF290P v
= 1) Touch "BACK™.
o =
B iacv-anciv AD) B D 1) Turn off engine and connect throttle position
SET ENGINE 8PM AT THE sensor h.':_lrness conneclor. HDX
SPECIFIED VALUE UNDER 2) Start engine.
THE FOLLOWING CONDITION l
e ENG WARMED UP - -
® NO LOAD Race engine (2,000 - 3,000 rpm} 2 or 3 times under
no-toad and run engine at idle speed.
)
START | )

MEFB57D
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BASIC SERVICE PROCEDURE

idle Speed/ignition Timing/Idle Mixture Ratio

Adjustment (Cont’d)
@

o B

heck idle speed.
' e Read idle speed in "DATA
MONITOR" mode with CONSULT.
OR

&~

# Check idle speed.

) @)

M/T: 650+ 50 rpm
AIT: 700 £ 50 rpm (In “N" position)

BACK

210

SEFS13J

Y MONITOR

CKPS*RPM (REF) &72rpm

Yo NO FAIL EI

[ RECORD

SEF518P

T MONITOR

CKPS'RPM (REF)  2000rpm
FR 02 MNTR-B1 RICH
FRO2MNTR-B2  RICH

r

o raL [

____ |
RECORD |

SEF510P

OK ¢NG

essary.

Check IACV-AAC valve and replace if nec-

]

if necessary.

Check IACV-AAC valve harness and repair

!

another known good ECM.

Check ECM function® by substituting

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

EEV
L

Check front heated oxygen sensor signal

(right and left banks}.
1. See "FR 02 MNTR-B1"” and “FR
= 02 MNTR-B2” in “Data monitor™
mods.

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

3. Maintain engine at 2,000 rpm
under no-lead (engine is warmed
up sufficiently.). Check that the
monitor fluctuates between
"ILEAN" and "RICH" more than &
times during 10 seconds.

1 cycle: RICH - LEAN — RiCH
2 cycles: RICH — LEAN — RICH
—LEAN — RICH
OR

NG

. Set "“Front heated oxygen sensor
moenitor” in the Diagnostic Test
Mode Il
(See page EC-42.)

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

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

lOK

END

SEF957D
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BASIC SERVICE PROCEDURE _
Idie Speed/Ignition Timing/Idle Mixture Ratio

= Adjustment (Cont’d)
W i
~ N -~ QN R l
—HCHECK — Check front heated oxygen sensor harnesses: @l
1) Turn off engine and disconnect battery ground
~ ~ cable.
/ I \ 2} Disconnect ECM SMJ harness connector from MA
ECM.
3} Disconnect front heated oxygen sensor harness
SEFOSTP connectors. Then connect harness side terminals EM
E for front heated oxygen sensor to ground with a
Front heated oxygen sensor jumper wire. e
harness connector 4) Check tor continuity between terminal No. 50 of
ECM SMJ harness connector and body ground.
§) Check for continuity between terminal No. 51 of
BISCONNELT = ECM connector and kody ground.
TS @
Conlinulty exists ; OK EE
Continulty does not exist........coceveeccevcce e NG
= OK NG
MEF031DA Y . CL
Repair or replace harness. *®
RN , : MT

Connect ECM SMJ harness connector to ECM.

50 o T
€ AT

k4
@ =\ 1) Connect battery ground cable.

=) 2) Select “"ENG COOLANT TEMP" in i . FA

“ACTIVE TEST" mode. '

||,-——-‘

3) Set “"COOLANT TEMP' to 20°C (68°F) by BA
touching “Qu"” and “Qd’’ and "UP",
SEF250P “DOWN"".
E OR Bﬁ
o 1) Disconnect engine coolant temperature
[L Ech__ O GONNEGTUR” i sensor harness connector.

DISCONNECT 2) Connect a resistor (2.5 k() between termi- ST
nals of engine coolant temperature sensor

| €&
—— harness connector.
@ 3} Connect battery ground cable. BF

j : HA

- Start engine and warm it up until water temperature'

SEF?51P
indicator points to middle of gauge. EL
= (Be sure to start engine after installing 2.5 k(} resis-
_ B AcTiveTEsT @[] for) :
COOLANTTEMP  20°C ] DX
=====II= MONITOR =======x2 @
CKPS*RPM (REF) Orpm
INJ PULSE 0.7msec
IGN TIMING SBTDC
[Qul] UP ]| Dwﬂ N ][Qd]
SEF520P
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/idle Mixture Ratio

Engine coolant Adiustmel‘lt (COI’It’d)
temperature sensor ()]
DISCONNECT  harnass connector
1
o Race engine two or three times under no-load, then run
TS, engine at idle speed.
»
((Ea 25 k2 resistor r
Check “CO"%.
MEF035D
Idle CO: Less than 10% {wlith engine running
smoothly)}
evp_=E
Alter checking CO%,
l‘—)l =™ 1} Touch "BACK”.
(=)
120 270
@ 1) Disconnect the resistor from terminals of engine
coolant temperature sensor harness connector.
2) Connect engine coofant temperature sensor har-
ness connector to engine coolant temperature
sensor.
SEF246F
N
¢ 5
\\\\\\\\“\““’ ””///// Replace front heated oxygen sensor.
S 8 7
=
= JE ,
_-._:'-' 7 3. 1. See "FR 02 MNTR-B1" and "'FR 02
= a = MNTR-B2” in “‘Data monitor” mode.
5,/ 8 ey 2. Maintain engine at 2,000 rpm under
’/'/0 -\g no-load (engine is warmed up suffi-
x1000 rimin ciently.). Gheck that the monitor fluc-
SEF248F tuates between “LEAN'" and."RICH"
more than 5 times during 10 sec-
onds.
1 cycie: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH
I‘ﬁ’ —LEAN — RICH
OR
BACK @J = ﬁ @ @ 1. Set "“Front heated oxygen sensor
monitor’”’ in the Diagnostic Test
e A e L Mode ). Renes
(See page EC-42.)
2. Maintain engine at 2,000 rpm under
no-load. Check that the malfunction
SEF913J indicator lamp goes ON and OFF
more than 5 times during 10 sec-
ﬁ — onds.
T MONITOR ¢ NO FAIL D .
NG QK
CKPS-RPM (REF) 2000rpm
FR 02 MNTR-B1 RICH
FR 02 MNTR-82 RICH 4
® ®
] RECORD |
SEF518P
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/Idie Mixture Ratio
Adjustment (C%nt’d)

|

Connect front heated oxygen sensor harness Gl
connectors to front heated oxygen sensors.

r MA

Check fuel pressure reguliator.
(See page EC-25.)

SEFS57D EM
¥
Check mass air flow sensor and its circuit. LG
N |/ Refer to TROUBLE DIAGNOS!S FOR DTG12.
~ ~ {See page EC-103.)
— I CHECK —
¥
~ ™~ Check injector and its circuit. EE
/ ' \ Refer to TROUBLE DIAGNOSIS FOR NON-DE-
TECTABLE ITEMS.
(See page EC-244.) CL
SEFO51P| | Glean or replace if necessary.
| MIT
Check engine coolant temperature sensor and
its circuit. Refer to TROUBLE DIAGNOSIS FOR AT
DTC13, 98.
(See pages EC-108, 223.)
FA
¥
Check ECM function* by substituting another RA
known good ECM.
BR
*: ECM may be the cause of a problem, but
this is rarely the case.
® ST
BF
HA
EL
M3
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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 maffunction indicator lamp (MIL) on the instrument panel
lights up when a malfunction is detected twice (two trip detection logic).

Two Trip Detection Logic

When a malfunction is detected for the first time, the malfunction (DTC and freeze frame data) is stored
in the ECM memory. <1st trip> The malfunction indicator famp will not light up at this stage.
If the same malfunction is detected again during next drive, this second detection causes the malfunc-
tion indicater !amp to light up. <2nd trip> (See page EC-43.)
The *“trip”’ in the “Two Trip Detection Logic’’ means performing of the “DTC Detecting Condition™. Only
the following on-board diagnostic items will light up or blink the MIL even in the 1st trip.

e ''Misfire (Criterion which will damage three way catalyst)” — DTC: 63-71 (P0306-F0300)

e "Three way catalyst function” — DTC: 72 (P0420), 73 (P0430)

e ''Closed loop control’’ — DTC: 37 (P0130), 38 (P0150)

Diagnostic Trouble Code (DTC)

HCW 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, 114, etc.
These DTCs are controlled by NISSAN,

2. CONSULT or GST (Generic Scan Too!) Examples: P340, P1320, PO705, P0750, etc.
These DTCs are prescribed by SAE J2012.

¢ Oulput of the trouble code indicates that the indicated circuit has a malfunction. However, in case
of the Mode I and GST they do not indicaie 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 recommendable.

HOW TO ERASE DTC

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

1. Changing the diagnostic test mode from Diagnostic Test Mode H to Mode | by turning the mode
selector on the ECM. (Refer to page EC-40.)

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

Selecting Mode 4 with GST (Generic Scan Tool)

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

oo v

EC-36
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Trouble Code (DTC) (Cont’d)
HOW TO ERASE DTC (With CONSULT)

Note: If the diagnostic trouble code is not for A/T related items (see page EC-74), 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.

Turn CONSULT ""CN" and touch ""A/T",

Touch "SELF-DIAG RESULTS".

Touch “"ERASE". (The DTC in the A/T control unit will be erased.) And touch “BACK'' twice.
Touch “ENGINE".

Touch “SELF-DIAG RESULTS".

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

NG RGN

How to erase DTC (With CONSULT)

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

Touch ] Touch
‘ ! :: “BACK". “BACK",

M SELECT SYSTEM | W seLect piac mope [ B sELFDIAG REsULTS L
| ENGINE ] | SELF-DIAG RESULTS | FAILURE DETECTED
| AT | [ DATA MONITOR ] SHIFT SOLENOIDV A
| AIRBAG | I:> [ ECU PART NUMBER | I:Il>
| | I |
I | L | n
L ] I | [ ERASE |[ PRINT
2. Tum CONSULT “ON", and touch 3. Touch “SELF-DIAG RESULTS". 4. Touch "ERASE™. (The DTC in the
AT A/T control unit will be erased.)

SELECT SYSTEM

ENGINE ,

IWORK SUPPORT FAILURE DETECTED TIME
| SELF-DIAG RESULTS SHIFT SOLENOID/V A 0

| seecT piag mobe [ W seLF-DiAG REsuLTs B [

|
f 1
AT | P0750
AIRBAG | I:I> [ pATA MONITOR B ]i> I I
| |
I
I

ECM will be erased.)

| ACTIVE TEST
[ECM PARTS NUMBER | 0
[FuncTion TeEsT | [ ERASE || PRINT
5. Touch "ENGINE". 6. Touch “SELF-DIAG RESULTS'. 7. Touch "ERASE". (The DTC In the

SAT3I20HA

HOW TO ERASE DTC (Without CONSULT)
Notle: if the diagnostic trouble code is not for A/T related items (see page EC-74), skip step 2.

1. If the ignition switch stays “ON" after repair work, be sure to turn ignition switch ‘'OFF" once. Wait

for at least 3 seconds and then turn it "ON"" again.

2. Perform “'SELF-DIAGNOSTIC PROCEDURE ({Without CONSULT)"” in AT section titled “"TROUBLE

DIAGNOSIS”, “'Self-diagnosis''.

3. Change the diagnostic test mode from Mode |l to Mode | by turning the mode selector on the ECM.

(See page EC-40.)

EC-37
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Freeze Frame Data

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

Stored data is called Freeze Frame Data.

This data is useful for determining whether the vehicle was running or stopped, the engine warmed up
or net, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

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

This data will be erased at the same time with the diagnostic trouble code by the above mentioned
methods.

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

Priority Detected items

Misfires — DTC: 63-71 (P0306-P0300)
Fuel Injection System Function -~ DTC: 76 (P0170), 86 (P0173)

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

1

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

Malfunction Indicator Lamp (MIL)

\ 1. The malfunction indicator lamp wili light up when the igni-
tion switch is turned ON without the engine running. This is
for checking the biown lamp.
e If the malfunction indicator lamp does not light up, see the
Malfunction indicator tamp WARNING LAMPS AND CHIME (BUZZER) in the EL section.
l (Or see EC-280.)
=) 2. When the engine is started, the malfunction indicator lamp
( I I l @ should go off.
If the lamp remains on, the on-board diagnostic system has
SEF275P detected an engine system malfunction.

EC-38
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

1. BULB CHECK

2. MALFUNCTION WARN-
ING

3. SELF-DIAGNOSTIC
RESULTS

4. FRONT HEATED OXY-
GEN SENSOR MONI-
TOR

{See page EC-40.)

: In this mode, the fuel mixture condition (lean or rich) monitored by
front heated oxygen sensor can be read.
How to switch the diagnostic test (function) modes and detaiis of the above functions are described later.
- Diagnostic Diagnostic
Condition Test Mode | Test Mode I}
Engine
» stopped SELF-DIAGNOSTIC
switch in
"ON" posi- —
tion ngine FRONT HEATED
@%) runtng M%:::f;r éON OXYGEN SENSOR
@ i ] MONITOR

Malfunction Indicator Lamp (MIL) (Cont’d)
ON-BOARD DIAGNOSTIC SYSTEM FUNCTION
The on-board diagnostic system has the following four functions.

the malfunction indicator lamp.

: This function checks the bulb for damage (blown, open circuit, etc.} of

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

(2 trip detection logic), the malfunction indicator lamp will light up to

inform the driver that a malfunction has been detected.

Only the following malfunctions will light up or blink the MIL even in

the 1st trip.

e ‘'Misfire (criterion which will damage three way catalyst}”
® "‘Three way catalyst function”

detected items can be found out.)

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

EC-39
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

C’—‘ ) Turn ignition switch
“ON", (Do not start
f engine.)

A 4

Diagnostic Test Mode | — BULB
CHECK

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

4

@ )

Y

Diagnostic Test Mode |
— MALFUNCTION WARNING

Start engine.

(Turn diagnostic test mode selector
on ECM fully clockwise)

Y

Wait at least 2 seconds.

{Turn diagnostic test mode selector
fully counterclockwise.)

) 4

Diagnostic Test Mode I
— FRONT HEATED OXYGEN SEN-
SOR MONITOR

DIAGNOSTIC TEST MODE |l
— SELF-DIAGNOSTIC RESULTS

Y
kA

& *C3

Start engine.

y "1

*{: If the selector is turned fully clockwise at this time, the diagnoslic
trouble code wili be erased from the backup memory in the ECM.

Switching the modes is not possible when the engine is

running.

e When ignition switch is turned off during diagnosis, power
y io ECM will drop after approx. 1 second.

The diagnosis will automatically return to Diagnostic Test
Mode |,

e Turn back diagnostic test mode selector to the fully coun-
terclockwise position whenever vehicle is in use.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

in this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it remains

Malfunction Indicator Lamp (MIL) (Cont’d)
DIAGNOSTIC TEST MODE I--BULB CHECK

OFF, check the buib. (See the WARNING LAMPS AND CHIME in the EL section. Or see EC-280.)

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTICN
INDICATOR LAMP

Condition

ON

When the malfunction (The 1 trip” or **2 trip”’ is shown in the "MIL Hlumination' of the “DTG
Chart”. See page EC-66.) is detected or the ECM's CPU is maifunctioning.

OFF No malfunction

o These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode Il (SELF-DIAGNOS-

TIC RESULTS).

DIAGNOSTIC TEST MODE Il—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: Code No. 12 and Code No. 43
08 03 06 03
ON ] — —
OFF
i ’
‘Jr T —J‘L
09 0.3 2.1 06 0.9 21 Unit; second
—_ Rt e _/
Code No. 12 Code No. 43 SEF212N
Example: Diagnostic trouble code No. 103
03

b—

s

CN

||

086

)

OFFSJUI—‘UUUUUUU

Lk

09 03

UL

Diagnostic trouble code No. 103

21

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 page EC-66.)

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

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic
test mode is changed from Diagnostic Test Mode |l to Diagnostic Test Mode 1. (Refer to “"HOW TO

SWITCH DIAGNOSTIC TEST MODES”".)

e If the battery terminal is disconnected, the diagnostic trouble code will be lost from the backup

memory within 24 hours.

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

EC-41
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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 lefefiback control
gas condition
ON Lean
Closed loop control
OFF Rich
*Remains ON or QFF Any condition COpen loop control

* Maintains conditions just betore switching to open loop.

To check the front heated oxygen sensor function, start engine in the Diagnostic Test Mode [l and warm

it up until engine coolant temperature indicator points to the middle of the gauge.

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

measured at 2,000 rpm under no-load.

How to switch monitored sensor from left bank to right bank or vice versa

e The following procedure should be perfermed while the engine is running.
1. Turn diagnostic test mode selector on ECM fully clockwise.

2. Wait at least 2 seconds.

3. Turn diagnostic test mode selector on ECM fully counterclockwise.

[ Left side — Right side]
0.2 0.2
ON - -
!
OFF )}—, {
~ S
~ — 06 <X ¥
Left side " Righ_t side
monitor Indication monitor
of change
Right side — Left side
[Right side eft side] 0.2
ON F
:I U I !
OFF 2)—, {
W s -y
~ 0.2 26 Y
Right side m L eft side
moniter of change monttor Unit: second
SEF134M

EC-42
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DETECTABLE ITEMS

e When a malfunction is detected for the first time, the DTC and the freeze frame data will be stored

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

e MIL will go off automatically after 3 drivings without any malfunctions. (it may be rare case.)

e The DTC and the freeze frame data will not be displayed any longer after 40 drivings (except for s
Misfire, Fue! Injection System), 80 drivings (for Misfire, Fuel Injection System) without the same
malfunction. (It may be rare case.) The “TIME’' in “SELF-DIAGNOSTIC RESULTS” mode of CONSULT

will be counted up in response to the number of drivings. EM
SUMMARY CHART
: LC
Hems MIL (goes off} DTC, Freeze Frame Data (goes off)
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) EE

pattern C = pattern A + Freeze Frame Data
Details are explained next.

cL

M

ST

&

=L

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

OBD SYSTEM OPERATION CHART
Relallonship between MIL, DTC, CONSULTY and driving patterns for “Misfire”, “"Fuel Injection System”

This driving pattern satisfies with C and B patterns.
g p P
. NG . -
\siehlcc||e NG . NG Datection This driving paitern Thi_s c'ir'rving_; pattern
peed Detection Detection satisfies with B. satisfies with C.
£ I I | ! |
3 f [ l [ [ | | J |
£ | [ [ | (! | | (! [ I
% IGNONT 1 M o i H [l hi N ¥ T
5 foql K | R I i H I \ ! l
VoIeNOFE o TR 1 h y ¥ L I
| | ! | | il I [
(o TR I 1 ) 1 ! ¥ ¥ L {
Lol l{ (bl Il L It X N ' oy i
Do IR 1 1 3 ¥ ! I |
I | ( i !
ML | :; [ B H MILIightsup.': |: [ i (! | : !;l
lights up., — —— __“+J__'__ + I | ] S e N |
A e L TN ) H I } [ ML goes off. i Lol m
2 | r ey IS RN N A1 H " i
6 goes off. 'm“! -+ : .': [ A (| r! 27 1r A : [ |
i [ ! I | 3 4 J [
S L T N I L Jo 1 2 15 : : rt AT (N
| B R A I R
!
it bl I AT I g I I I
Iy 0o o | I I i 1 [ | i I I
Y | ol i I 1 H L ! Lo It
A [ H N [ | | f
' L T A | t l ! | Lo 1)
= I ! I | ) I i H ' | 1 T i
g 'FAIL o . | [ \ 1 ! l FAIL |
g ‘\I‘IL rl ! :I : i; |1 :1 {r_; IF |: II }Jn‘ll [NO
* M J ( [N T
E NO FAL-—-:Jﬁ'—?'-——lr:——:——J—L—I———:—:»—-——‘-:————LIL———4U———— S ( I I_____L_1|__4_X“=F1_f\1l.
m max | ! R H i /! | 0 h ' L
S PEUURGURL PR SV VG O A SO SO - S SOy B S
8B T3] o R YT 3 a s 5 i e— e
£ Counter === T H | '"__ﬁ__—_! [ f——_h___%lﬁ“r*""h"
o ) 1 1 | o | I, || " /! [ [l | | |
3] P! i ! M | | [ [
: L I A T A
Q | | [ | '
il It ! I ! I, I ;
v } 1; ” ! : : ]‘ :f. Il : | DTC exists. l: DTC axists. | I%-:"%?);?ts': : :
' . “ . . 1 I . *
A S O | T [ i T | R T P S
‘ - ' ! ! :
A Dmostic | DTC exists. ]1DTC exists. DTC exists.  11DTC exista. H pTC exists. | (DTC exists. | TIME: 78 11N
£ REsULTS CITIME:O  NTIME: 4[] TIME: 0 I TIME: ] |1 TIME: 3 | TIME: 4§ e jore
P L B e e
Z Other | I Ly ] Il | I | (1
O screen L a0t gy ! ' [ Y U I AU i R VAN SO A ¥ A
O DATA MONITOR || ey ! T ;T ﬁ |f [ I ™ I
V (AUTO TRIG) sorgen | Lgr L) " H i h o ¥ [ i
R T T T
Other | ! :i !il 1] L1 ]II‘ Ll 1 l 1L
screen .
5 7
SEFG87P
*1. When the same malfunction is detected twice, MIL will *5: Other screen except DATA MONITOR (AUTO TRIG) can
automatically light up. not disptay the maifunction.
*2: MIL will go off automatically after 3 drivings (pattern C) *6: DATA MONITOR (AUTO TRIG) can display the malfunc-
without any malfunctions. tion at the moment it is detected.
*3: When a malfunction is detected for the tirst time, the *7: The malfunction can not be displayed because the tim-
DTC and the freeze frame dala will be stored in ECM. ing to set DATA MONITOR (AUTO TRIG) screen was
*4: The DTC and the freeze frame data will not be dis- missed against the NG detection.
played any longer afler 80 drivings (pattern B) without *8: The DTC and the freeze frame data will not be dis-

the same malfunction.
{The DTC and the freeze frame data still remain in
ECM.)

EC-44

played any longer after 80 drivings {pattern 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”, “FUEL {INJECTION SYSTEM”

< Driving pattern B>
Driving pattern B means the vehicle operation as follows:
All components and systems should be monitored at least once by the OBD system.

e The B counter will be cleared when the malfunction is detected regardless of the driving pattern.
e The B counter will be counted up when driving pattern B is satisfied without the same malfunction.

e The DTC will not be disptayed any longer after the B counter becomes 80.
< Driving pattern G>
Driving pattern C means the vehicle operation as follows:
(1) Driving pattern A should be satisfied.
{2) The following condition should be satisfied:
Engine speed: (Engine speed in the freeze frame data) £375 [rpm]
Calculated toad value: (Calculated load value in the freeze frame data) x {1£0.1) [%]
Engine coolant temperature (T) condition: T =70°C (158°F), T<70°C (158°F)
Example:
If the stored freeze frame data is as follows:

Engine speed: 850 rpm, Calcutated load value: 30%, Engine coolant temperature: 80°C {176°F)

To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value; 27 - 33%, Engine coolant
temperature >70°C (158°F)

e The C counter will be cleared when the malfunction is detected regardless of (1), (2). {*1 in “OBD

SYSTEM OPERATION CHART")
e The C counter will be counted up when (1), {2) are satisfied without the same malfunction.

e The MIL will go off when the C counter becomes 3. (*2 in “"OBD SYSTEM OPERATION CHART"}

< Driving pattern A>

Engine . .
coolant C R
temperature

70 (158)

40 (104)
20 {68)

(68°F) after starting engine.

I | time —=

IGN ON IGN OFF
I
" | !
cpoes | | I ition swi from "ON" to “OFF"
speed | “/—(BI ignition switch should be changed from "ON" to .
pm : |
i
{

{(2) Engine coolant temperature should change more than 20°C

EC-45
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

OBD SYSTEM OPERATION CHART
Relationship belween MIL, DTC, CONSULT and driving patterns except for “Misfire”, “Fuel Injection System”

This driving pattern satisfies with A and B patterns.
_ NG o
Vehlt:;e gG _ NG Detection Thl§ driving pattern This driving pattern
A spee ' ate?t!on . Deteclrlon ‘ satrfsf:es with f\ satisfies with B.
1 1 1 [} H
; 0 | N Y N N I SN | RN 1R B B
3 o el 1 o feh Yl | |: I Il H 1 || |
2 ol 1vells L1 vell 1 e ! L\ X | K | R
R — I S o n ! H b
v T N U |
N oFF | I oLt ! l I I i ! i
L) | [T [t /) 1 | i I
Y IR I S R TE ¥ I | '
| il if I |4 | || I |I ¥ I rl (! I ”
Lo /! TR i I ¥ ' ' t
. | I | ! | [ |
o oy M Ly I ¥ | ! | ||
MiL Lo 1 ! . ! 1 (! 1 K | o ‘I
lights up, — e ___ I, || MIL lights up. || ( | | [ !
A gns Up.————n ﬁ I CT1E] o T T el bttt e I §
o ML H — H LY 1 S V] Heoo | IL goes off. | 1. "
2 goes off max,= [N N il (] i Hi +5 T I( T I
Vg o 1) H o ! y 2 I 3 4 > ”H__H_
RN L. N ISR I P T ol 1l o
Counter T i ﬁ' | ‘:‘: ;’ “ —H-—— I-l-——— -”-——-—.ﬂf_r_.-___n____i{._l ___.Jl.lL.
| ! I I I I
t |: h ] !I | H | I H |1 Ii 1l I I ”
1oy l Lo l {1 ] [ tf L |k I lf I
A I o b I I I 1 ¥ N o i
g I I | | { Lo I h [ 1 I I| | | { |
s I (! I H N N I [ ! I | |
2 AL R oo ! 1 A ¥ I 1 FALY
* i | ! [ T AN T M| I T 1
g2 No FA";__D'LrlLk?__'TF_FflLIL,iI,WHﬁ_f?ljht__t_{___J_l___f;_l____jrj____ [_f?-L_{_:‘_“__ FEAIL
@ max | P | I i | | I I
&8 —_— ——H-—-f———!-l————-—l-,-——-Hum——.+———L'————' S NS Y 11 S
g a a o N 1 A S S 8 20
5 Counter I ': it oy i |! 1 [ L i s S
o | |l (| I Pl I ;l |: 1 r| I || [ 1 ||
= ! l | I N | ' h h | |1 I P ||
|
g Lo IR o l il X | I
Lol oo i ¥ I 1 X i | 1
P ! | N | | DTC axists. 1DTC exists. | | DTC exists. o«
Lo DYC exists. 11| I (l || TIME: 2! liTiME: 4 | ||T|ME: 5 | (f B
SELE- | i TMEOl | Loy 1 I H r|! n ¥ DTC exists. | |
2:EAS%P;J_(T)§TIC: %Lc g:gsta. I:%LGE e::ie,t;. i %Lcezxis:s. H TDIIﬁE e);ilsts. :1 DTC e:;sits. [ :DTC exists, TIME: 39 : :NO
A : 1y = I : | TIME: TIME: 4( | | I/ Y (OTC
- screen — LSl N ! ! ! ¥ I
= i\ T 1 T o I IE—L‘II T ==
2 Ooreen d g abiogedr ] K ¥ It i 3 1 P K
& DATA MONITOR | AT ;Ju _TT___}T____IT_“J;**_“_H____'“f____ﬂ"
O (AUTOTRIG) screen 1[ /'B1 1 1) R T LN I ¥ N £ N S SN { I
| 7] | |!§ Hi o i i I
Other 1 1 L1 Ll 11 o Ll 11 L Ll
screen
25 ‘7
SEF685P
*1: When the same malfunction is detected twice, MIL will *5: Other screen except DATA MONITOR (AUTO TRIG) can
automatically light up. not display the malfunction.
*2. MIL will go off automatically after 3 drivings (pattern B} *6: DATA MONITOR (AUTO TRIG) can display the malfunc-
without any malfunctions. tion at the moment it is detected.
*3: When a malfunction is detected for the first time, the *7+ The malfunction can not be displayed because the tim-
DTC and the freeze frame data will be stored in ECM. ing to set DATA MONITOR (AUTO TRIG) screen was
*4: The DTC and the freeze frame data will not be dis- missed against the NG detection.

played any ienger after 40 drivings (pattern A) without
the same malfunction.
{The DTG and the freeze frame data still remain in

ECM.)

*8: The DTC and the freeze frame data will not be dis-

EC-46

played any longer aiter 40 drivings (pattern A) without

the same malfunction.
(The DTC and the freeze frame data still remain in

ECM.)
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont'd)

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

<Driving pattern A>

Engine o
coolant °c (°F)
temperature
(1) Engine coolant temperature should go over 70°C (158°F}.
70 (158)
40 (104)
20 {56)
(2) Engine coolant temperature should change more than 20°C
(68°F) after starting engine.
IGN ON IGN OFF
! '
) t |
Engine ] l o ] s -OFF"
speed f I/—{S) Ignition switch should be changed from "ON" to .
rpm } |
|
|

SEF769P

e The A counter will be cleared when the malfunction is detected regardless of (1) - (4).

e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.

e The DTC will not be displayed any longer after the A counter becomes 40.

< Driving pattern B>

Driving pattern B means the vehicle operation as follows:

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

e The B counter wiil 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 malfunction.

e The MIL will go off when the B counter becomes 3. (*2 in “OBD SYSTEM OPERATION CHART"})
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

7
j';uae box/

X
\- Data link
connactor
for CONSULT
SBFA26H

NISSAN
CONSULT

UE940

iy
START

|

SUB MODE |

SEF138P

SELECT&E(STEM

ENGINE

=

J]
_i
J
|
il

SEF895K

[k

SELECT DIAG MODE [yl

[ work suPPORT

[ sELF-DIAG RESULTS

| DATA MONITOR

[ acTivE TEST

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
tuse box cover.)

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

5. Touch "ENGINE".

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

For further information, see the CONSULT Operation Manual.

[ ECM PART NUMBER

| FUNCTION TEST

|
|
|
|
|
|

EF136R

[ secectomemope  [E))

| FREEZE FRAME DATA

]

—

|

T

SEF137P|
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

DIAGNOSTIC TEST MODE
ltem WORK 3:5:; DATA | g | FUNC- | FREEZE
e | waeme | Hon | " | now | e |
RESULTS
Camshalft position sensor (PHASE) X A
Crankshaft position sensor (REF) X X
Crankshaft position sensor (POS) X X X EM
Mass air flow sensor X X ]
Engine coclant temperature sensor X X X X LE
Front heated oxygen sensors X X X
Rear heated oxygen sensor X X
Vehicle speed sensor X X X
Throttle position sensor X X X X FE
Fuel temperature sensor*1 X X
INPUT EGR temperature sensor X X
Intake air temperature sensor X X cL
Knock sensor X
Ignition switch {start signal) X T
Closed throttle position swiich X
@ Air conditioner switch X AT
E Park/Neutral position switch X X
E Power steering oil pump switch X A
"z" Electrical load X
E Air conditioner pressure switch X R&
8 Battery voltage X
§ Injectors X X e 38
[F1] X {Igni-
Power transistor {Ignition timing) tion sig- X X X &7
nal) =
IACV-AAC valve X X X X
Front engine mounting X B
Canister purge control valve*t X X
OUTPUT Air conditioner relay X HA
Fuel pump relay X X
Cooling fan X X EL
S:;?e(& canister) control solenoid X X X X
My
Front heated oxygen sensor heaters
Canister control sclencid valve*1
Calculated load value X X
X: Applicable

*1: This item is applicable o California models anly.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Consult (Cont'd)

Diagnostic test mode

Function

Work support

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

Self-diagnostic results

Self-diagnostic results can be read and
erased quickly.

Data monitor

Input/Qutput data in the ECM can be read.

Active test

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

ECM part numbers

ECM part numbers can be read.

Function test

Conducted by CONSULT instead of a
technician to determine whether each
system is “OK” or "NG",

Freeze frame data

ECM stores the driving condition at the
moment a malfuncticn is detecled, and the
stored data can be read. [Regarding the
details, refer to “'Freeze Frame Data” {EC-

38) ]

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

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

s IGN SW "ON"

e ENG NOT RUNNING

e ACC PEDAL NOT PRESSED

When adjusting throtile position
sensor initial position

IACGV-AAC VALVE ADJ

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

o ENGINE WARMED UP

® NO-LOAD

When adjusting idle speed

FUEL PRESSURE RELEASE

e FUEL PUMP WILL STOP 8Y TOUCHING “START"

DURING IDLING.
CRANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure
from fuel line

EC-50
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Consult (Cont’d)

SELF-DIAGNOSTIC MODE

Regarding items detected in “SELF-DIAG RESULTS” mode, refer to ‘‘Diagnostic Trouble Code (DTC)
chart” (See page EC-66.)

DATA MONITOR MODE

@l
Monitored item ECM .
. . Main
{Unit] input - _—
sig- sig- Description Remarks A
nals il
nals
CKPS-RPM e Indicates the engine speed computed
(POS) [rpm] (O | (O | tomthe POS signal (1 signal) of the EM
crankshaft position sensor (POS).
CKPS-RPM e Indicates the engine speed computed | The accuracy of detection becomes
(REF) [rpm] from the REF signal (120° signal) of poor if engine speed drops below the LC

the crankshaft position sensor (REF), idle rpm.

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

O

PCS COUNT # Indicates the number of signal plate
O O ggz\g&?ie;)" cogs (tooth) during engine 1 FE
MAS AIR/FL SE [V] O O e The signal voltage of the mass air flow | @ When the engine is stopped, a certain L
sensor is displayed. value is indicated. d
COQOLAN TEMP/S # The engine coolant temperature & When the engine coolant temperature
['C) or [°F] (determined by the signal voltage of sensor is open or short-circuited, ECM MT
O O the engine coolant temperature sen- enters fail-safe mode. The engine
sor) is displayed. coolant temperature determined by the
ECM is displayed.
, AT
FR O2 SEN-B2 [V] O O # The signal vollage of the front heated
oxygen sensor is displayed.
FR 02 SEN-B1 [V] O EA
RR 02 SENSOR [V] O O ® The signal voltage of the rear heated
axygen sensor is displayed. gy
FR O2 MNTR-B2 o Display of front heated oxygen sensor |e After turning ON the ignition switch,
[RICH/LEAN] O O signal during air-fue! ratio feedback “RICH" is displayed until air-fuel mix-
control: ture ratio feedback control begins. BR
RICH ... means the mixture became ® When the air-fuel ratio feedback is
“rich"”, and control is being affected clamped, the value just before the
FR 02 MNTR-B1 toward a leaner mixture. clamping is displayed continuously. ST
[RICH/LEAN] O O LEAN ... means the mixture became
"lean", and control is being affected
toward a rich mixture. BF
- I
RR 02 MNTR e Display of rear heated oxygen sensor {e When the engine is stopped, a certain
[RICH/LEAN) signal: value is indicated.
RICH ... means the amount of oxygen ”
O downstream three way catalyst is rela- HA
tively targe.
LLEAN ... means the amount of oxygen
downstream three way catalyst Is rela- EL,
tively small.
VHCL SPEED SE e The vehicle speed computed from the
[km/h] or [mph] O O vehicle speed sensor signal is dis- By
played.
NOTE:

Any monitored item that dees not match the vehicle being diagnosed is deleted from the display auto-
matically.
Reading A32 model, “B1” indicates right bank and “B2" indicates left bank.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consulit (Cont'd)

Monitored item
[Unit]

ECM
input
sig-

)
=3
/7]

Main
sig-
nals

Description

Remarks

BATTERY VOLT [V]

» The power supply voltage of ECM is
displayed.

THRTL POS SEN [V]

& The throttle position senser signal

voltage is displayed.

FUEL TEMP SEN
[°C] or [F]

e The fuel temperature judged from the
fuel temperature sensocr signal voltage
is displayed.

EGR TEMP SEN [V]

« The signal voltage of the EGR temper-

ature sensor is displayed.

INT/A TEMP SE [°C]
or [°F)

e The intake air temperature determined

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

START SIGNAL

@ Indicates [ON/OFF] condition from the

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

OO O O] O 0|00 |0 O |00

[ON/OFF] O starter signal. played regardless of the starter signal.
CLSD THL/P SW O e Indicates [ON/OFF] condition from the
[ON/CFF) closed throtile position switch signal,
AIR COND SIG e Indicates [ON/OFF] condition of the air
[ON/OFF] O conditioner switch as determined by
the air conditioner signal.
P/N POSI SW O e Indicates [ON/OFF] condition from the
{ON/QFF] park/neutral position switch signal.
PW/ST SIGNAL # [ON/OFF] condition of the power steer-
[ON/QFF] O ing oil pressure switch determined by
the power steering oil pressure signal
is indicated.
LOAD SIGNAL O e Indicates [ON/OFF] condition from the
[ON/CFF] electrical load signal.
IGNITION SW ® Indicates [ONJOFF] condition from igni-
[ON/OFF] tion swilch.
INJ PULSE-B2 O e Indicates the actual fuel injection pulse [ e When the engine is stopped, a certain
[msec] width compensated by ECM according computed value is indicated.
INJ PULSE-B1 to the input signals.
[msec]

B/FUEL SCHDL
[msec]

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

IGN TIMING [BTDC]

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

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

JIACV-AAC/V [step]

# Indicates the idle air control valve

{AAC valve) control value computed by
ECM according to the input signals.

CAN/P CONT SV
[step]

e Indicates the canister purge control

value computed by the engine control
module according to the input signals.

¢ The opening becomes larger as the
value increases.

ENGINE MOUNT
[IDLE/TRVL]

¢ The control condition of the front
engine mounting (computed by the
engine control module according to
the input signals) is indicated.

@ IDLE ... Idle condition

o TRVL ... Driving condition

EC-52
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

Moenifored item
fUnit]

ECM
input
sig-

nals

Main
sig-
nals

Description

Remarks

A/F ALPHA-B2 [%]

A/F ALPHA-B1 [%]

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

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

# This data alsc includes the data for
the air-fuel ratio learning controk.

AIR COND RLY
[ON/OFF]

¢ The air conditioner relay control condi-

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

FUEL PUMP RLY

e indicates the fuel pump retay control

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

[HI/LOW/OFF]

(determined by ECM according to the
input signal) Is indicated.

HI ... High speed operation

LOW ... Low speed operation

OFF ... Stop

EGRC SOL/V
[ON/OFF]

® The control condition of the EGR (&

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

# ON .., EGR (and canister purge) opera-

tion cut-off
OFF ... EGR {and canister purge) oper-
ation not cut-off

G2 SEN HTR-B1

e Indicates [ON/OFF] condition of front

[ON/OFF] heated oxygen sensor's heater deter-
mined by ECM ding to the i t

02 SEN HTR.B2 sié,lnnals Y according to the inpu

[ON/OFF] ’

CAN PG PMT SV ® The control condition of the canister

[ON/OFF] control sclencid valve (computed by

the engine control modute according
to the input signals) is indicated.

& ON ... Canister purge operatiocn not

cut-off
OFF ... Canister purge operation cut-off

CAL/LD VALUE [%]

e ''Calculated load value' indicates the

value of the current airflow divided by
peak airflow.

ABSOL TH-P/S [%]

® '‘Absclute throttle position sensor”

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

MASS AIRFLOW
[gm/s]

e Indicates the mass airflow computed

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

VOLTAGE e Voltage measured by the voltage
W probe.
PULSE e Pulse width, frequency or duty cycle e Only “#' is displayed if item is unable

[msec] or [Hz] or
[%)

measured by the pulse probe.

to be measured.

e Figures with "#"s are temporary ones.
They are the same figures as an
actual piece of data which was just
previcusly measured.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consuit (Cont’d)

ACTIVE TEST MODE

TEST ITEM

CONDITICN

JUDGMENT

CHECK ITEM (REMEDY)

¢ Engine: Return 1o the original
trouble condition If trauble symptom disappears, see * Harness and connector
FUEL INJECTION ' inject
¢ Change the amount of fuel injection | CHECK ITEM. * Eueltl:f:tz;sox en sensor
using CONSULT. ¢ Fron ¥e
e Engine: After warming up, idle the
IACV-AACHY engine. Engine speed changes according to ¢ Harness and connector
OPENING e Change the IACV-AAC valve the opening step. o IACV-AAC valve
opening step using CONSULT.
# Engine: Return to the original
d t
ENG COOLANT trouble condition It trouble symptom disappears, see | * ::”.’::i::l a:t":e'::c:rrature sensor
TEMP e Change the engine coolant CHECK ITEM. * . 2; e ors P
temperature using CONSULT. e Fu !
« Engine: Return to the original
trouble condition If trouble symptom disappears. sae e Camshafl position sensor (PHASE)
IGNITION TIMING | Timing light: Set CHEOK ITEyM P ppears, e Crankshaft position sensor (REF)
e Retard the ignition timing using ' e Crankshait position sensor (POS)
CONSULT.
o Engine; After warming up, idle the & Harness and conneclor
engine. e Compression
e A/C switch "OFF" . . @ Injectors
POWER BALANCE e Shift lever "N~ Engine runs rough or dies. & Power transistor
» Cut off each injector signal one at a e Spark plugs
time using GONSULT. » Ignition coils
* Ignition switch: ON Harness and connector
COOLING FAN ® Turn the cooling fan "ON" and Cooling fan moves and stops. * Czolin fan motor
“"OFF" using CONSULT. . 9
@ Ignition switch: ON {Engine
stopped) Fuel pump relay makes the operating |e Harness and connector
FUEL PUMP RELAY | Turn the fuel pump relay “ON'' and sound o Fuel pump relay
“OFF" using CONSULT and listen : P
to operating sound.
» Ignition switch: ON
EGRC SOLENOID e Turn solenoid valve "ON" and Solengid valve makes an operating ¢ Harness and connector
VALVE “QFF" with the CONSULT and sound. e Solencid valve
listen to operating sound.
SELF-LEARNING e In this test, the coefficient of self-learning control mixiure ratio returns to the original coefficient by touching
CONT “CLEAR" on the icreen.
o Engine: After warming up, run
engine at idle speed.
ENGINE e Gear position: "'D" range (Vehicle |Body vibration changes according to | e Harness and connector
MOUNTING stopped) the front engine mounting condition. e Front engine mounting
# Turn front engine mounting “IDLE”
and "TRAVEL" with the CONSULT.
e Engine: After warming up, run
engine at 1,500 rpm. . .
Engine speed changes according to Harness and connector
CANIST CONT S/V | Change the canister purge control ol P g rding ¢

valve opening step using
CONSULT.

the opening step.

Canister purge control valve
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

FUNCTION TEST MODE

FUNCTION TEST

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

board diagnostic system.

CLOSED THROTTLE
POsSI

(CLOSED THROTTLE
POSITION SWITCH
CIRCUIT}

# Ignition switch: ON
(Engine stopped)

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

e Harness and connector

# Throttle position sensor
(Closed throttle position
switch)

# Throttle position sensor
{Closed throttle position
switch) adjustment

e Throttle linkage

e Verify operation in DATA
MONITOR mode.

THROTTLE POSI
SEN CKT

e Ignition switch: ON
(Engine stopped)

® Throttie position sensor
circuit is tested when
throttle is opened and
closed fully,

# Harness and connector

@ Throttle position sensor

e« Throttle position sensor
adjustment

e Throttle linkage

» Verify operation in DATA
MONITOR mode.

PARK/NEUT POSI
SW CKT

e Ignition switch: ON
(Engine stopped)

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

Throttle valve: opened OFF
Throttle valve: closed ON
R Throtil
ange (Throtlle valve fully More than
opened — Throttle valve
3.0V
fully closed)
QUT OF N/P-RANGE OFF
IN N/P-RANGE ON

e Harness and connector

e Neutral position switch/
Inhibitor switch

e Linkage + inhibitor switch
adjustment

FUEL PUMP
CIRCUIT

e Ignition switch: ON
(Engine stopped)

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

There is pressure pulsation on the fuel

feed hose.

@« Harness and connector
e Fuel pump

o Fuel pump relay

o Fuel filter clogging

e Fuel level

EGRC SOL/WV
CIRCuIT

e Ignition switch: ON
{Engine stopped)

¢ EGR & canister control
solenoid valve circuit is
tested by checking
solenoid valve operating
neise.

The solenoid valve makes an operating

sound every 3 seconds.

® Harness and connector
o EGR & canister control
solenoid valve

COOLING FAN
CIRCUIT

# Ignition switch: ON
{Engine stopped)

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

o The cooling fan rotates and stops

every 3 seconds.

o Harness and connector
e Cooling fan motor
e Cooling fan relay

EC-55

WBA

EM

LC

FE

cL

MT

F&

RA

ST

BIF

HA

EL

215



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM {(REMEDY}

START SIGNAL
CIRCUIT

o Ignition switch: ON —
START

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

Start signal: OFF — ON

¢ Harness and connector
@ Ignition switch

PW/ST SIGNAL
CIRCUIT

@ lgnition switch: ON
(Engine running)

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

Locked position ON

Neutral position QFF

# Harness and connector

o Power steering oil
pressure switch

o Power steering oil pump

VEHICLE SPEED
SEN CKT

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

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

@ Harness and connector
e Vehicle speed sensor
e Electric speedometer

IGN TIMING ADJ

@ After warming up, idle the
engine.

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

The timing light indicates the same
value on the screen.

e Camshaft position sensor
(PHASE)

e Crankshaft position
sensor (REF)

e Crankshaft position
sensor (POS)

MIXTURE RATIO
TEST

® Air-fuel ratio feedback

circuit (injection system,
ignition system, vacuum
system, elc.) is tested by
examining the front heated
oxygen sensor output at
2,000 rpm under
non-loaded state.

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

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

e IGNITICN SYS (Spark
plug, power transistor,
ignition coil, harness or
connector)

e VACUUM SYS (Intake air
leaks)

e Front heated oxygen
sensor circuit

o Front heated oxygen
sensor operation

e Fuel pressure high or low

e Mass air flow sensor
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Consult (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

PCWER BALANCE

® After warming up, idle the
engine.

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

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

e Injector circuit (Injector,
harness or connector)

o Ignition circuit {Spark
plug, power transistor,
ignition coil, harness or
connector}

o Compression

e Valve timing

1ACV-AAC/V
SYSTEM

# After warming up, idle the
engine.

& |IACV-AAC valve system is
tested by detecting change
in engine speed when
IACV-AAC valve opening
is changed to 1 step, 25
steps and 102 steps.

Differsnce in engine speed is greater
than 150 rpm between when valve

opening is at 102 steps and at 25 steps.

¢ Harness and connector

# IACV-AAC valve

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

@ |AS (ldle adjusting screw)
adjustment

FREEZE FRAME DATA
Freeze frame data I
. Description
item
DIAG TRCUBLE
CODE » ECCS component part/control system has a trouble code, it is displayed as “"PXXXX'. [Refer to
“Alph i . -65).
[PXXXX] phabetical & P No. Index for DTC (EC-65).]
e “Fuel injection system status’ at the moment a malfunction is detected is displayed.
FUEL SYS-B1 * One mode in the following is displayed.
"MODE 2": Open loop due to detected system malfunction
“"MODE 3": Open loop due to driving conditions (power enrichment, deceleration enrichment)
FUEL 8YS-B2 "MODE 4": Closed loop - using heated oxygen sensor(s) as feedback for fuel control

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

CAL/LD VALUE [%]

e The caiculated load value at the moment a malfunciion is detected is disptayed.

COOLANT TEMP
[°C] or [°F]

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

$-FUEL TRIM-B1 [%]

S-FUEL TRIM-B2 [%]

fuel schedule.

e “‘Short-term fuel trim'’ at the moment a malfunction is detecled is displayed.
¢ The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base

L-FUEL TRIM-B1 [%]

_-FUEL TRIM-B2 [%]

e “Long-term fuel trim’" at the moment a malfunction is detected is displayed.
¢ The long-term fuel trim indicates much more gradual feedback compensation to the base fuel
schedule than short-term fuel trim.

ENGINE SPEED
[rpm]

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

VHGCL SPEED [km/h]
or [mph]

¢ The vehicle speed at the moment a mallunction is detected is displayed.

* Regarding A32 model, "B1" indicates right bank and "B2" indicates feft bank.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

CONSULT has two kinds of trigger and they can be selected by touching “SETTING" in “DATA
MONITOR"” mode.
1. “AUTO TRIG" (Automatic trigger):

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

In other words, DTC and maifunction item will be displayed automatically at the moment the mal-
function is detected by ECM.
DATA MONITOR can be performed continuously till a malfunction is detected. However, DATA
MONITOR can not be continued any longer after the malfunction detection.

2. "MANU TRIG" (Manual trigger}:

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

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

e While trying to detect the DTC by performing the “DTC DETECTING CONDITION', be sure to set
to “DATA MONITOR (AUTO TRIG)"” mode. You can confirm the malfunction at the moment it is
detected.

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

When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors,
components and harness in the “DTC DETECTING CONDITION”, the moment a maltunction is
found the DTC will be displayed. (Refer te Gl section, “Incident Simulation Tests” in "HOW TO
PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT™.}

2. “"MANU TRIG"

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

“'_"} SELECT MONITOR ITEM ] IE SET RECORDING COND l ||!| SET RECORDING COND l

oo e | NV ] o e
| MAIN SIGNALS LONG TIME LONG TIME

|
|__SELECTION FROM MENU _ | —
|
|
|

[ appress seTTinG — |
| ‘ _
[seminG|| START ]

1 1 1

l
l
I
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.

SEFO57P
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST): Sample Generic Scan Tool (GST)
DESCRIPTION
Generic Scan Tool (OBDII scan tool} complying with SAE J1978
has five different functions explained on the next page. @l
IS09141 is used as the protocol.
The name "GST" or "Generic Scan Tool” is used in this ser-
vice manual. WA
SEF139P| EM
\ GST INSPECTION PROCEDURE
\ 1. Turn off ignition switch. LG
/ 2. Connect “GST" to data link connector for GST. [Data link
Glove box \ connector for GST is located near the center console side £
cover (RH}]. ‘ c
FE
CL
SEF596P
Sample screen* 3. Turn ON ignition switch. MT
4. Enter the program according to instruction on the screen or
CARB OBD-I in the operation manual.
PROGRAM CARD (*: Regarding GST screens in this section, sample screens are AT
v0.05 shown.)
Press [YES] FA
for SETUP
Press [ENTER]
to START RA
SEF141P
5. Perform each diagnostic mode according to each service B
CARB OBD-ll MENU procedure.
For further information, see the GST Operation Manual of the
2: FREEZE DATA tool maker. ST
3: TROUBLE CODES
4: CLEAR CODES
5: 02 TEST RESULTS BIF
6: READINESS TESTS
8: AUTOPROBE
9: SETUP HA
SEF142P
EL
(4
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool (GST) (Cont’d)

Diagnostic test mode

Function

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

MODE 1 (Current data) , Lo : ;
inputs and outputs, digital inputs and outputs, and system status information.
i ission- ich tored by ECM
MODE 2 (Freeze data) Th|§ mode accesses to emission rfelated data value which were s gr Y
during the freeze frame. [For details, refer to "Freeze Frame Data™ (EG-57).]
i ission- i 1 hich we
MODE 3 (Trouble codes) This mede accesses to emission-related power train trouble codes which were
stored by ECM.
This mode can clear all emission-related diagnostic information. This includes:
e Clear number of diagnostic trouble codes (MODE 1)
o Clear diagnostic trouble codes (MODE 3)
MODE 4 {Clear codes) e« Clear trouble code for freeze frame data (MODE 1)
e Clear freeze frame data (MCODE 2)
¢ Clear heated oxygen sensor test data (MODE 5)
e Reset status of system monitoring test (MODE 1)
MODE 5 (02 test results) This mode accesses to the on-board heated oxygen sensor monitoring test

results.

EC-60
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TROUBLE DIAGNOSIS — General Description

Sensors

% ECM

Actuators

'S

MEFQ360

SEF233G

SEF234G

Introduction

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

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

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

Before checking, talk with the customer about driveability com-
plaints. The customer is a very good supplier of information on
such problems, especially intermittent ones. Through interac-
tion with the customer, find out what symptoms are present and
under what conditions they occur.

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

Work Flow

CHECK IN

¥

Listen to customer complaints. (Get symptoms.)

h 4

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

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

Symptom is
complained.

r

Y

Verify the symptom by driving in the condition the
customer descl"lbed. ......................................

Normal Code Malfunction Code
{at STEP 11} (at STEP It)

r ¥

"1
................................................... STEP 1Nl

Verify the OTC by driving in (performing) the DTG Detecting Condition.

NG

Choose the appropriate action.

Malfunction Code {at STEP Il or IV} | Normal Code (at both STEP Il and V)

BASIC INSPECTION

SYMPTOM BASIS (at STEP | or |1l

Perform inspections
according to Symptom
Matrix Chart.

Y ¢

TROUBLE DIAGNOSIS FOR DTG XXX.

Y

STEP VI

REPAIR/REPLACE

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

Then, erase the unnecessary (already fixed) DTCs in ECM and A/T control unit.

ON
.......................................... STEP Vil

CK

Y

CHECK OUT

*1: If the Incidenl cannol be duplicated, see “Incident Simulation Tesis” of “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR

AN ELECTRICAL INCIDENT" In Gl section.
*2: I the on-board diagnostic system cannol be performed, check main power supply and ground circuit (See TROUBLE DIAG-

NOSIS FOR POWER SUPPLY, EC-96).
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TROUBLE DIAGNOSIS — General Description

Description for Work Flow

STEP DESCRIPTION

STEP | Get detailed information about the conditions and the environment when the incident/symptom occurred
using the "DIAGNOSTIC WORK SHEET’' as shown on the next page.
Before confirming the incident/symptom, check and write down (print out using CONSULT or Generic Scan
Tool) the Diagnostic Trouble Code (DTC) and the freeze frame data, then erase the code and the data.

STEP Il {Refer to page EC-36.) The DTC and the freeze frame data can be utilized when duplicating the incident at
STEP Il & V.
Study the relationship between the incident cause, which is specified by DTC, and the incident/symptom the
customer described. (The "Symptom Matrix Chart”’ will be useful, See page EC-81.}
Try to confirm the symptom and under what conditions the incident occurs.
The "DAGNOSTIC WORK SHEET" and the freeze frame data are useful to verify the incident. During the
verification of the incident, be sure to connect CONSULT io the vehicle in DATA MONITOR (AUTO TRIG)

STEP Il mode and check real time diagnosis results.
If the incident cannot be duplicated, perform INCIDENT SIMULATION TESTS during the verification. (Refer to
Gl section.)
If the malfunction code is detected at this stage, the STEP |V can be skipped and STEP V can be performed
next.
Try to detect the Diagnostic Trouble Code (DTC} by driving in (or performing) the ''DTC Detecting
Condition”. Check and read the DTC and freeze frame data by using CONSULT or Generic Scan Tool.
During the DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTO TRIG)
mode and check real time diagnosis results.

STEP IV If the incident cannot be duplicated, perform INCIDENT SIMULATION TESTS during the verification. (Refer to
Gl section.)
in case the "DTC DETECTING CONDITION" is not available, perform the "OVERALL FUNCTION CHECK”
instead. The DTC cannot be displayed by this "CHECK"', however, this simplified '"CHECK" is effective
enough to cover the "DTC DETECTING CONDITION”.
In other words, the "NG" result of the "CHECK" means the same as the DTC detection.
Perform the appropriate action based on the results of STEP | through IV.

STEP V If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTG XX,
If the normal code is indicated, proceed to the BASIC INSPECTION. (See page EC-78.) Then perform inspec-
tions according to the Symptom Malrix Chart. (See page EC-81))
|dentify where to begin diagnosis based on the relationship study between symptom and possible causes.
Inspect the system for mechanical binding, loose connectors or wiring damage using (tracing) “'Harness
Layouts", and narrow down the possible causes.

STEP VI Gently shaking the relaled connectors, components or wiring harness with CONSULT set in ""DATA MONI-
TOR (AUTO TRIG)" mode will be effective in narrowing down possible causes.
Checking the voltage of the related ECM terminals or monitoring the output data from the related sensors
with CONSULT will also be effective in narrowing down possible causes. {See page EC-280.)
Repair or replace the malfunction parts.
Once you have repaired the circuit or replaced a component, you need to run the engine in the same condi-
tions and circumstances which resulted in the customer’s initial complaint.

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

exists 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 EGM
and A/T control unit. (See EC-36.}
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TROUBLE DIAGNOSIS — General Description

KEY POINTS
WHAT ... Vehicle & engine model
WHEN .... Date, Frequencies

WHERE:::. Road conditions

Diagnostic Worksheet

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

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

In general, feelings for a problem depend on each customer. It

HOW ... ‘?vzzzﬁgrr‘%::&:gﬁ:s' is important to fully understand the symptoms or under what
Symptoms ’ conditions a customer complains. _ -
Make good use of a worksheet like below in order to utilize all
seroon the complaints for trouble-shooting.
07|

WORKSHEET SAMPLE

Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manut. Date In Service Date
O impossible to start [0 No combustion 3 Partial combustion
ial . -
O Startability ] Partra combustllon affected by throttle position N
1 Partial combustion NOT affected by throttle position
[ Possible but hard to start O Others | 1
. O No fast idle [} Unstable LI High idle [J Low idle
O Idting
[ Others [ 1
Symptoms
[J Stumble ] Surge 0 Knock J Lack of power
[ Driveability [ Intake backfire [] Exhaust backfire
[0 Others [ 1
{0 At the time of start O While idling
O Engine stall [ While accelerating (] White decelerating
] Just after stopping (3 While loading

Incident occurrence

1 Just after delivery
[ In the morning

0 Recently

[ At night O In the daytime

Frequency

1 All the time

[} Under certain conditions [ Sometimes

Weather conditions

[ Not affected

Engine conditions

Weather [J Fine (] Raining [J Snowing [ Others [ ]
Temperature ] Hot 1 Warm O Cool [J Cold O Humid °F
O Cold {1 During warm-up 0 After warm-up

Engine speed 1

|
4,000

Driving conditions

0 2,000 6,000 8,000 rpm
Road conditions I In town L1 In suburbs O Highway [ Off road (up/down)
O Not affected
(] At starting 1 While idling [J At racing

[0 While accelerating
1 While decelerating

Vehicle speed DI RN U R T DU A ISP R

) While cruising
1 While turning (RH/LH)

Malfunction indicator lamp

[J Turned on

[J Not turned on

EC-64
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TROUBLE DIAGNOSIS -— General Description

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Index for DTC
P NO. INDEX FOR DTC

tems DTC Reference pTC ftems Reference
(CONSULT screen MIL™1 CONSULT page CONSULT MIL*1 (CONSULT screen page

terms) GST*2 GST*2 terms)
*COOLANT TEMP SEN 98 P0125 EC-223 PO100 12 MASS AIR FLOW SEN EC-103
A/T 1ST SIGNAL 113 P0731 AT section PO110 41 INT AIR TEMP SEN EC-154
A/T 2ND SIGNAL 114 P0732 AT section PO115 13 COOLANT TEMP SEN EC-108
A/T 3RD SIGNAL 115 PO733 AT section P(120 43 THROTTLE POS)I SEN EC-162
A/T 4TH SIG OR TCC 1186 P0O734 AT section PO125 jet:] *COOIANT TEMP SEN EC-223
AT COMM LINE 54 PO600 EC-176 P0O130 37 CLOSED LOOP-B1 EC-153
AT DIAG COMM LINE 84 P1605 EC-202 P0130 53 FRONT D2 SENSOR-B1 EC-171
CAM POS SEN (PHASE) 11 P0340 EC-99 P0135 91 FR 02 SE HEATER-B1 EC-215
CANI PURG CONT S/V 108 P0443 EC-239 PD138 77 REAR 02 SENSOR EC-192
CANIST PURG CUT S/V 87 P0443 EC-210 P015073 38 CLOSED LOOP-B2 EC-153
CLOSED LOQP-B1 37 P0130 EC-153 PQ15C¢ 33 FRONT Q2 SENSOR-B2 EC-139
CLOSED LOOP-B2 38 PO150*3 EC-153 PQ155 101 FR 02 SE HEATER-B2 EC-228
COOLANT TEMP SEN 13 PO115 EC-108 P0O170 76 FUEL INJ SYSTEM-B1 EC-187
CRANK POS SEN (REF) 47 P1335 EC-167 P0173 86 FUEL INJ SYSTEM-B2 EC-205
CRANK P/S (POS) GOG 95 P1336 EC-218 P0180 42 FUEL TEMP SENSOR EC-159
CRANK POS SEN (POS) 82 P0335 EC-197 PO300 71 RANDOM MISFIRE EC-180
CYL 1 MISFIRE 68 P0301 EC-180 P0301 68 CYL 1 MISFIRE EC-180
CYL 2 MISFIRE 67 P0302 EC-180 PO302 67 CYL 2 MISFIRE EC-180
CYL 3 MISFIRE 66 PO303 EC-180 PO303 66 CYL 3 MISFIRE EC-180
CYL 4 MISFIRE 65 P0O304 EC-180 F0304 65 CYL 4 MISFIRE EC-180
CYL 5 MISFIRE 64 PO305 EC-180 P0305 64 CYL 5 MISFIRE EC-180
CYL 6 MISFIRE 63 P0O306 EC-180 P0O306 63 CYL. 6 MISFIRE EC-180
ECM kal POBO5 EC-127 P0325 34 KNGCK SENSCR EC-144
EGR SYSTEM 32 P0400 EC-129 P0335 82 CRANK POS SEN {POS) EC-197
EGR TEMP SENSOR a5 P1401 EC-147 P0340 11 CAM POS SEN {PHASE) EC-99
EGRC SOLENOID/V 105 P1400 EC-235 P0400 32 EGR SYSTEM EC-129
EGRC-BPT VALVE 38 PO402 EC-151 P0O402 36 EGRC-BPT VALVE EC-151
ENGINE SPEED SIG 127 PO725 AT section P0420 72 TW CATALYST SYS-B1 EC-184
FLUID TEMP SENSCR 128 PO710 AT section P0430 73 TW CATALYST SYS-B2 EC-184
FR 02 SE HEATER-B1 91 P0O135 EC-215 P0443 108 GCANI PURG CONT S/V EC-239
FR 02 SE HEATER-B2 101 PO155 EC-228 P0443 87 CANIST PURG CUT S/V EC-210
FRONT O2 SENSOR-B1 53 PO130 EC-171 P0O500 14 VEHICLE SPEED SEN EC-112
FRONT ©2 SENSOR-B2 33 PO150 EC-139 PO505 25 1ACV-AAC VALVE EC-123
FUEL INJ SYSTEM-B1 76 P0O170 EC-187 POBO0 54 A/T COMM LINE EC-176
FUEL INJ SYSTEM-B2 86 PO173 EC-205 POGOS H ECM EC-127
FUEL TEMP SENSOR 42 PO180 EC-159 P0705 103 PARK/NEUT PQOSI SW EC-231
IACV-AAC VALVE 25 PO5CS EC-123 PO705 111 INHIBITOR SWITCH AT section
IGN SIGNAL-PRIMARY 21 P1320 EC-116 PO710 128 FLUID TEMP SENSCR AT section
INHIBITOR SWITCH 1 P0O705 AT section PO720 112 VHCL SPEED SEN AT AT saction
INT AIR TEMP SEN 41 P0O110 EC-154 PG725 127 ENGINE SPEED SIG AT section
KNOCK SENSOR 34 P0325 EC-144 PG731 113 A/T 1ST SIGNAL AT section
LINE PRESSURE S/V 125 P0745 AT section PQ732 114 A/T 2ND SIGNAL AT section
MASS AIR FLOW SEN 12 PO100 EGC-103 PO733 115 A/T GRD SIGNAL AT section
OVERRUN CLUTCH S/ 123 P1760 AT section P0734 116 A/T 4TH SIG OR TCC AT section
PARK/NEUT POSI SW 103 PO705 EC-231 POV40 124 TOR CONV CLUTCH SV | AT section
RANDOM MISFIRE 71 PQO300 ECG-180 P0745 125 LINE PRESSURE S/V AT section
REAR Q2 SENSOR 77 P0O136 EC-192 PO750 118 SHIFT SOLENCID/V A AT section
SHIFT SOLENCID/V A 118 PO750 AT section PO755 121 SHIFT SOLENCID/V B AT section
SHIFT SOLENCIDYV B 121 P0755 AT section P1320 21 IGN SIGNAL-PRIMARY EC-116
THROTTLE POSI| SEN 43 PO120 £C-162 P1335 47 CRANK POS SEN (REF) EC-167
THRTL POSI SEN A/T 126 P1705 AT section P1336 05 CRANK P/S (POS) COG EC-218
TOR CONV CLUTCH 8V 124 PO740 AT section P1400 105 EGRC SOLENQID/V EC-235
TW CATALYST SYS.-Bt 72 P0420 EC-184 P1401 35 EGR TEMP SENSCR EC-147
TW CATALYST SYS-B2 73 P0430 EC-184 P1605 84 A/T DIAG COMM LINE EG-202
VEHICLE SPEED SEN 14 P0O500 EC-112 P1705 126 THRTL POSI SEN A/T AT section
VHCL SPEED SEN A/T 112 P0O720 AT section P1760 123 OVERRUN CLUTCH S/V | AT section

*1: These are controlled by NISSAN.
*2: These are prescribed by SAE J2012.
*3: Using CONSULT, “P0130” will be displayed in this

case.
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart

ENGINE RELATED ITEMS

Diagnostic

trouble code

Detected Hems

chgﬁsut_T (Screen terms for GONSULT, Malfunction is detected when ...
MIL GST "SELF DIAG RESULTS" mode)
11 P0O340 Camshaft position sensor e The cylinder No. signal is not entered to ECM for the first few

(PHASE) circuit seconds during engine cranking.

[CAM POS SEN (PHASE)] e The cylinder No. signal is not entered to ECM during engine run-
ning.

e The cylinder No. signal is not in the normal pattern during engine
running.
12 PO100 Mass air flow sensor circuit e An excessively high or low voliage is entered to ECM.

{MASS AIR FLOW SEN) e Rationally incorrect voltage is entered to ECM, compared with the
calcutated vatue by camshaft position senser signal and throttle
position sensor signal.

13 PO115 Engine coolant temperature sen- |e An excessively high or low voltage from the sensor is entered to
s0r circuit ECM.

(COOLANT TEMP SEN)

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

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

21 P1320 Ignition signal circuit # The ignilion signal in the primary circuit is not entered to ECM

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

25 PO505 ldle speed control function e The idle speed control function does not operate properly.

(IACV-AAC VALVE)

31 P0O605 ECM # ECM calculation function is malfunctioning.

(ECM}

32 P0400G EGR function e The EGR flow is excessively low or high during the specified

(EGR SYSTEM) driving condition.

33 PO150 Front heated oxygen sensor {left |® An excessively high voltage frem the sensor is entered to ECM.
bank) circuit ® The voltage from the sensor is constantly approx. 0.3V.

(FRONT 02 SENSOR-B2) e The maximum and minimum voltages from the sensor are not
reached to the specified voltages.

® It takes more time for the sensor to respond between rich and
lean than the specified time.
34 P0325 Knock sensor circuit e An excessively low or high voltage from the sensor is entered to

(*1)

(KNOCK SENSOR)

ECM.

*1: In case of these diagnostic items, the freeze frame data will not be stored in ECM.
These diagnoses do not have the 2 trip detection logic, and will not light up the MIL.

EC-66
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TROUBLE DIAGNOSIS — General Description

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

Check ltems
{Possible Cause)

DTC "2
Detecting
Condition
Quick Ref.

*3
Qverall
Function
Check

Fail
Safe
System

MIL
tllurnination

Reference
Page

® Harness or connectors

{The sensor circuit is open or shorted.)
e Camshaft position sensor (PHASE)
e Crankshafl position sensor {REF)
e Crankshaft position sensor (REF) circuit
e Crankshafl position sensor {POS)
® Crankshaft position sensor (POS) circuit
e Starter motor
@ Starting system circuit (EL section)
® Dead {(Weak) baltery

RUNNING

2 trip

EC-99

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

RUNNING

RUNNING

2 trip

EC-103

¢ Harness or connectors
(The sensor circuil is open or shorted.)
e Engine coolant temperature sensor

IGN: ON

2 trip

EC-108

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

DRIVING

LIFTING

2 trip

EC-112

e Harness or connectors (The ignition primary circuit is
cpen or shorted.)

e Power transistor unit built into ignition coil

# Condenser

o Crankshaft position sensor (REF)

e Crankshaft position sensor (REF) circuit

RUNNING

2 trip

EC-116

& Harness or connectors
{The valve circuit is shorted.)
¢ IACV-AAC valve

# Harness or connectors
{The valve circuil is open.}
e IACV-AAC valve

RUNNING

2 trip

EC-123

e ECM
{ECCS control module)

IGN: ON

2 trip

EC-127

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

# EGRC solenoid valve

@& Tube leaking for EGR vaive vacuum

o EGRC-BPT valve leaking

RUNNING

2 trip

EC-129

® Harness or conneclors

(The sensor circuit is open or shorted.)
# Front heated oxygen sensor (left bank)
# Injectors
# Intake air leaks
» Fuel pressure

RUNNING

2 trip

EC-139

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

RUNNING

EC-144

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

Details are described in each TROUBLE DIAGNOSIS FOR DTC XXX.

Abbreviations are as follows:
IGN: ON

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

LIFTING
DRIVING

EC-67

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

: Turning the ignition switch ON is required for the ECM to detect a maliunction (if one exists).
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TROUBLE DIAGNOSIS — General Description

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

ENGINE RELATED ITEMS

Diagnostic

trouble code

Detected items

Ch(l)ol;JSULT (Screen terms for CONSULT, Malfunction is detected when ...
MIL GST "“SELF DIAG RESULTS" mode)
35 P1401 EGR temperature sensor cir- e An excessively low or high voltage from the sensor is entered to
cuit ECM, even when engine coolant temperature is low or high.
{EGR TEMP SENSOR)
36 P0O402 EGRC-BPT valve function ¢ EGRC-BPT valve does not operate properly.
(EGRC-BPT VALVE)
37 P0O130 Closed toop contral (right e The closed loop control function does not operate even when vehi-
bank) cle is driving in the specified condition.
(CLOSED LOCP-BT)
38 P0150 Closed loop control {left bank) |e The closed loop cantrol function does not operate even when vehi-
*4) (CLOSED LOOP-B2) cle is driving in the specified condition.
41 PO110 Intake air temperature sensor |e An excessively low or high voitage from the sensor is entered to
circuit ECM.
{INT AIR TEMP SEN) e Rationally incorrect voltage from the sensor is entered to ECM,
compared with the voltage signal from engine coolant temperature
Sensor,
42 PO180 Fuel temperature sensor circuit |# An excessively low or high voltage from the sensor is entered to
(FUEL TEMP SENSOR) ECM.

e Rationally incorrect voltage from the sensor is entered to ECM,
compared with the voltage signal from engine coolant temperature
sensor and intake air temperature sensar.

43 P0O120 Throttle position sensor circuit |e An excessively low or high voltage from the sensor is entered to
(THROTTLE PGS| SEN) ECM.

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

47 P1335 Crankshaft position sensor e 120° signal is not entered to ECM for the first few seconds during
{REF) circuit engine cranking.
[CRANK POS SEN (REF)] # 120° signal is not entered to ECM during engine running.

& 120" signal cycle excessively changes during engine running.

53 P0O130 Front heated oxygen sensar ® An excessively high voltage from the sensor is entered to ECM.
{right bank) circuit e The voltage from the sensor is constantly approx. 0.3V,
{(FRONT 02 SENSOR-B1} e The maximum and minimum voltages from the sensor are not
reached to the specified voltages.

e |t takes more time for the sensor to respond between rich and lean

than the specified time.
54 POG00 Signal circuit from A/T control | e ECM receives incorrect voltage from A/T control unit continuously.
(*1) unit to ECM
{A/T COMM LINE)
55 {PO00OD) No failure e No malfunction related to OBD system is detected by both ECM and

(NO SELF DIAGNOSTIC FAIL-
URE INDICATED...}

A/T control unit.

*3: Overall Function Check is a simplified and effective method to cover the “DTC DETECTING CONDITION".
The DTC cannot be displayed by this Overall Function Check, however, the "NG" result of this means the same as the
DTC detection.
*4: Using CONSULT, “P0130" will be displayed in this case.

EC-68
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TROUBLE DIAGNOSIS — General Description

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

Check Items
{Possible Cause)

DTC *2
Detecting
Condition
CQiick Ref.

3
Overali
Function
Check

Fail
Safe
System

MIL
Hlumina-
tien

Reference
Page

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

RUNNING

2 trip

EC-147

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

RUNNING

2 trip

EC-151

o The front heated oxygen sensor (right bank} circuit is
open or shoried.

e Front heated oxygen sensor (right bank)

e Front heated oxygen sensor heater {right bank)

RUNNING

1 trip

EC-153

@ The front heated oxygen sensor (left bank) circuit is
open cr shorted.

» Front heated oxygen sensor (left bank)

o Front heated oxygen sensor heater (left bank)

RUNNING

1 trip

EC-153

o Harness or connectors
(The sensor circuit is open or shorted.}
e Intake air temperature sensor

IGN: ON

2 trip

EC-154

e Harness or connectors
(The sensor circuit is open or shorted.)
o Fuel temperature sensor

IGN: ON

2 trip

EC-159

e Harness or connectors
(The sensor circuit is open or shorted.}
@ Throttie position sensor

LIFTING

IGN: ON

2 trip

EC-162

® Harness or connectors

(The sensor circuit is open or shorted.)
o Crankshaft position sensor (REF)
e Dead (Weak) battery

RUNNING

2 trip

EC-167

¢ Harness or connectors

(The sensor circuit is open or shorted.)
e Front heated oxygen sensor (right bank}
e Injectors
e Intake air leaks
» Fuel pressure

RUNNING

2 trip

EC-171

» Harness or connectors
(The circuit betwean ECM and A/T control unit is open
or shorted.}

o A/T control unit

LIFTING

EC-176

» No failure

*3: This is Quick Reference of Overall Function Check.

Details are described in each TROUBLE DIAGNOSIS FOR DTC XXX.

Abbreviations are as follows:
IGN: ON

RUNNING : Running engine is required for checking the function of the sensor, switch, solencid and c¢ircuit.

LIFTING
DRIVING

EC-69

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

: Turning the ignition switch ON is required for checking the function of the sensor, switch, solenoid and circuit.
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TROUBLE DIAGNOSIS — General Description

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

ENGINE RELATED ITEMS

Diagnostic

trouble code

Detected items

No. Lo
CONSULT (Screen terms for CONSULT, Maltunction is detected when ...
MIL GST “SELF DIAG RESULTS” mode}
63 P0306 No. 8 cylinder’'s misfire < Criterion A> < Criterion B>
{CYL & MISFIRE) The misfire accurs, which will The misfire occurs, which will
64 PO305 No. 5 cylinder's misfire damage three way catalyst by not damage three way catalyst
{CYL 5 MISFIRE) overheating. but will affect emission deteriora-
65 PO304 No. 4 cylinder’s misfire tion.
(CYL 4 MISFIRE)
66 PO303 No. 3 cylinder's misfire
{CYL 3 MISFIRF)
67 P0302 No. 2 cylinder’'s misfire
(CYL 2 MISFIRE}
68 PO301 No. 1 ¢cylinder's misfire
{CYL 1 MISFIRE)
71 P0O300 Multiple cylinders' misfire
{RANDOM MISFIRE)
72 P0420 Three way catalyst function (right | ® Three way catalyst does not operate properly.
bank) ® Three way catalyst does not have enough oxygen storage capac-
(TW CATALYST SYS-B1) ity.
73 P0430 Three way catalyst function (left |e Three way catalyst does not cperate properly.
bank) o Three way catalyst does not have enough oxygen storage capac-
{(TW CATALYST 5YS3-B2) ity.
76 PO170 Fuel injection system function e Fuel injection system does not operate properly.
(right bank) # The amount of mixture ratio compensation is excessively large.
(The mixture ratio is too lean or too rich.)
(FUEL INJ SYSTEM-B1)
77 P0136 Rear heated oxygen sensor cir- | e An excessively high voltage from the sensor is entered to ECM.
L2 [ USRS
e The maximum and minimum voitages from the sensor are not
reached to the specified voltages.
(REAR O2 SENSOR) e Il takes more time for the sensor to respond between “‘rich’ and
“lean’’ than the specitied time.
82 P0335 Crankshatt position sensor {POS) | e The proper pulse signal from the sensor is not entered to ECM
circuit while the engine is running with the specified rpm.
[CRANK POS SEN (POS)]
84 P1605 A/T diagnosis communication ® An incorrect signal from A/T conirol unit is entered to ECM.
line
(A/T DIAG COMM LINE)
86 PO173 Fuel injection system function @ Fuel injection system does not operate properly.
{left bank) e The amount of mixture ratio compensation is excessively large.
(The mixture ratio is too lean or too rich.)
(FUEL INJ SYSTEM-B2)
87 PO443 Canister control soienoid valve | e The improper voltage signal is entered to ECM through the sole-
circuit noid valve.
(CANST PURG CUT 8/V)
X: Applicable

—: Not applicable

EC-70
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TROUBLE DIAGNOSIS — General Description

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

Check ltems
(Possible Cause)}

DTC
Detecting
Condition
Quick Ref.

2

*3
Qverall Func-
fion Check

Fail
Safe
System

MIL
[Ilumination

Refer-
ence
Page

o Improper spark plug

# The ignition secondary circuit is open or
shorted.

e Insufficient compression

» Incorrect fuel pressure

e EGR valve

« The injector circuit is open or shorted.

e Injectors

e Iintake air leak

# Lack of fuel

o Magnetized signal plate (flywheel)

DRIVING

< Griterion
A

1 trip

< Criterion
B>

2 trip

EC-180

¢ Three way catalyst

® Exhaust tube e Intake air leak
e Injectors

# Injector leak

RUNNING

1 trip

EC-184

& Three way catalyst

® Exhaust tube e Intake air leak
# Injectors

¢ Injector leak

RUNNING

1 trip

EC-184

e |ntake air leak

e Front heated oxygen sensor (right bank)
e Injectors

» Exhaust gas leak

e Incorrect fuel pressure

o Mass air flow sensor

» Lack of fuel

RUNNING

2 trip

EC-187

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

RUNNING
(DRIVING)

2 trip

EC-192

# Harness or connectors

(The sensor circuit is open or shorted.)
e Crankshaft position sensor {POS)
e Dead (Weak) battery

RUNNING

2 trip

EC-197

e Harness or connectors
{The communication line circuit is open or
shorted.)

» Dead (Weak) baltery

RUNNING

2 trip

EC-202

® Intake air leak

# Front heated oxygen sensor {left bank)
# Injectors

# Exhaust gas leak

& Incorrect fuel pressure

# Mass air flow sensor

o Lack of fuel

RUNNING

2 trip

EC-205

# Harness or connectors
(The valve circuit is open or shorted.)
e Canister control solenoid valve

IGN: ON

IGN: ON

2 trip

EC-210

EC-71
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TROUBLE DIAGNOSIS — General Description

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

ENGINE RELATED ITEMS

Detected items

{Screen terms for CONSULT,
"SELF DIAG RESULTS' mode)

Maltunction is detected when ...

Front heated oxygen sensor's
heater (right bank) circuit
(FR 02 SE HEATER-B1)

& The current amperage in the heater circuit is out of the normal
range.
(The improper voltage drop signal is entered to ECM through the
heater.)

Crankshaft position sensor (POS)
[CRANK P/S {(POS)-COG]

e The chipping of the signal plate (flywheel) gear tooth (cog) is
detected by ECM,

Enging coolant temperature sen-
sor funclion
(*COOLANT TEMP SEN)

e Rationally incorrect voltage from the sensor is entered to ECM
even when some time has passed after starting the engine.

e Engine coolant temperature is insufficient for closed loop fuel
control.

Front heated oxygen sensor’s
heater (left bank) circuit
(FR 02 SE HEATER-B2)

e The current amperage In the heater circuit is out of the normal
range.
(The improper voltage drop signal is entered to ECM through the

heater.)

Park/Neulral position switch c¢ir-
cuit
(PARK/NEUT POSI W)

o The signal of the park/neutral position switch is not changed in
the process of engine starting and driving.

EGR {& canister) control solenoid
valve circuit
(EGRC SOLENQID/V)

o The improper voltage signal is entered to ECM through the sole-
noid valve.

Canister purge control valve cir-
cuit
{CAN|I PURG CONT S/V}

e The improper voltage signal is entered to ECM through the valve.

Diagnostic
trouble code
No.
CONSULT
MiL GST
a P0O135
95 P1336
98 P0O125
101 PO155
103 PO705
05|  P1400
108 P0443
X: Applicable

~—: Not applicable

EC-72
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

DTC 2 *3
Check It Detecting Overall Func- | Fail MIL Refer-
(P ec iblergs Condition tion Check Safe IHumination ence
ossible Cause) Quick Retf. System Page @Gl
& Harness or connectors
{The heater circuit is open or shorted.) _ _ . y
e Front heated oxygen sensor's heater (right RUNNING 21rip EC-215 A
bank)
e Harness or connectors
e Crankshalft position sensor (POS) RUNNING — — 2 trip EC-218 EM

# Signal plate (Flywheel)

¢ Harness or connectors
(ng_h resistance in the sensor circuit) RUNNING

e Engine coolant temperature sensor

® Thermostat

e Harness or connectors

- 2 trip ecozs LG

{The heater circuit is open or shorted.) . _ . y
@ Front heated oxygen sensor's heater {left bank) RUNNING 2 trip EC-228
e Harness or connectors FE
{The swntch.cllrcwt is open or shorted.) _ IGN: ON _ 2 trip EC-231
¢ Neutral position switch
e Inhibitor switch GL
e Harness or connectors
{The valve circuit is open or shorted.) — IGN: ON — 2 trip EC-235
® EGR (& canister) control solenoid vaive MT
e Harness or connectors
(The valve circuit is open or shorted.) RUNNING — — 2 trip EC-239
e Canister purge control valve
AT
Note: The dead {weak) battery will reduce the accuracy of the on-board diagnosis and may cause the MIL to light up without
any malfunctions. FA
RA
BR
ST
BF
HA
EL
DX
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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

Detected items

Malf ion i hen ...
Chcl?l;lSULT (Screen terms for CONSULT, atfunction is detected when

MIL GST “SELF DIAG RESULTS" mode)

111 PO705 Inhibitor switch circuit e A/T controf unit does not receive the correct voltage signal from
{INHIBITOR SWITCH) the switch based on the gear position.

112 PO720 Revolution sensor # A/T control unit does not receive the proper voltage signal from
(VHCL SPEED SEN-A/T) the sensor.

113 P0731 Improper shifting to 1st gear ® A/T can not be shifted to the 1st gear position even electrical cir-
position cuit is good.
{A/T 15T SIGNAL)

114 P0732 Improper shifting to 2nd gear ® A/T can not be shifted to the 2nd gear position even electrical
position circuit is good.
{A/T 2ND SIGNAL)

115 PO733 Impreper shifting to 3rd gear o A/T can not be shifted to the 3rd gear position even electrical
position circuit is good.
{A/T 3RD SIGNAL)

116 P0O734 Improper shifting to 4th gear e A/T can not be shifted to the 4th gear position or perform lock-up
position or TCC even electrical circuit is good.
{A/T 4TH SIGNAL OR TCC}

118 PO750 Shift solenoid valve A e A/T control unit detects the improper voltage drop when it tries to
(SHIFT SOLENQID/V A) operate the solenoid valve.

i21 PO755 Shift sclenoid vatve B ® A/T contro! unit detects the improper voltage drop when it tries to
(SHIFT SOLENCID/V B) operate the solenoid valve.

123 P1760 Overrun clutch solenoid valve e A/T control unit detects the improper voltage drop when it tries to
(OVERRUN CLUTCH 8/V) operate the salenoid valve.

124 P0O740 T/G clutch solenoid valve ® A/T control unit detects the improper voltage drop when it tries 1o
(TOR CONV CLUTCH 3V) operate the solenoid valve.

125 P0745 Line pressure solenocid valve & A/T control unit detects the improper voltage drop when it tries to
(LINE PRESSURE S/V) operate the solenoid valve.

126 P1705 Throttle position sensor e A/T control unit receives an excessively low or high voliage from
(THRTL POSI SEN-A/T) the sensor.

127 PO725 Engine speed signal ® A/T control unit does not receive the proper voltage signal from
(ENGINE SPEED SIG) the ECM.

128 PO710 Fluid temperature sensor & A/T control unit receives an excessively low or high voltage from

(FLUID TEMP SENSOR)

the sensor.

EC-74
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TROUBLE DIAGNOSIS -— General Description

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

DTG *2 *3
Check ltems getzc?ttllng ,?ver?“ ;a;l :\II:IL o Seference
(Passible Cause) 0|.1 ition unction afe umination | Page
Quick Ref. |Check System
Harness or connectors
¢  oF connector DRIVING ,
{The switch circuit is cpen or shorted.) (pattern 1) — —_— 2 frip
o Inhibitor switch P
Harness or connectors
* et DRIVING .
{The sensor circuit is open or shorted.) — X 2 trip
. (paftern 2)
# Revolution sensor
o Shift solenoid valve A
o Shift solenoid valve B
o Overrun clutch sclencid valve
e Line pressure solenoid valve
® Each clutch
& Hydraulic control circuit DRIVING — - 2 trip
(patiern 3)
: e T/C cluich solencid valve
» Harness or connectors See "'Self-
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip diagnosis”,
» Shift solenoid valve A “TROUBLE
# Harness or connectors DIAG-
{The solenoid circuit is open or shorted.) [GN: ON — X 2 trip NQSES” in
o Shift solenoid vaive B AT section.
® Harness or connectors
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip
o Overrun clutch solenoid valve
» Harness or connectors
{The solenocid circuit is open or shorted.) IGN: ON — X 2 trip
¢ T/C clutch solenoid valve
@ Harness or connectors
(The solenoid circuit is open or shorted.} IGN: ON — X 2 trip
e Line pressure solenoid valve
& Harness or cqnne_m?rs DRIVING .
{The sensor circuit is open or shorted.) —_— X 2 trip
o {pattern 4)
o Throttle position sensor
. I-:-E:,me?S orI c‘onnletc.tors oo DRIVING _ Ny .
{The signal circuit is open or shorted.} (pattern 5) P
# Harness or colnne‘ct.ors DRIVING _
{The sensor circuil is open or shorted.) — X 2trip

# Fluid temperature sensor

{pattern B)

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

* D OO O

in AT section.

EC-75

: Selector lever is In "'D" position.

: Vehicle speed is over 10 km/h {8 MPH).
: Throttle ocpening is over 1/8.

: Engine speed is over 450 rpm.

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

. For details, refer to sach DTC DETECTING CONDITION
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TROUBLE DIAGNOSIS — General Description

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

INSPECTION PRIORITY

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

priority chart.

Priority

Detected items (DTC)

1

e ECM (31, P0505)

® Mass air flow sensor circuit
{12, PO100)

o Throttle position sensor circuit
(43, P0O120)

o EGR (and canister) control sole-
noid valve circuit (105, P1400)

» A/T diagnesis communication
line {84, P1605)

o Fuel temperature sensor (42,
PO180)

¢ Camshaft position sensor
(PHASE) circuit {11, P0340)

® Vehicle speed sensor circuit
(14, P0500)

@ Intake air temperature sensor
circuit {41, PO110)

¢ Knock sensor circuit (34, P0325)

® Crankshaft position sensor (REF)
circuit (47, P1335)

o Crankshaft position sensor (POS)
circuit {82, P0335) (95, P1336)

@ Engine coolant temperature sen-
sor circuit {13, P0115) (98, PO125)

e Ignition signal circuit {21, P1320)

e Park/Neutral position switch cir-
cuit (103, PO705)

e Canister control solencid valve
{87, P0443)

e Canister purge control valve
(108, P0443)

e EGR temperature sensor cirguit
{35, P1401)

® A/T related sensors, solenoid
valves and switches {111-128)

» Front heated oxygen sensor's
heater circuit {91, P0135) {101,
P0155)

# Front heated oxygen sensor cir-
cuit (53, P0130) (33, PO150)

® Rear heated oxygen sensor cir-
cuit {77, P0136)

o EGR function (32, P0400)

o EGRC-BPT valve function
{36, P0402)

» IACV-AAC valve circuit
{25, P0O505)

e Misfire (63 - 71, P0306 - P0O300)

# Closed locp control
(37, P0O130) (38, PO150)

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

e Fuel injection system function
(76, PO170) (86, PO173}

e Three way catalyst function
(72, P0420) (73, P0430)

@ Signal circuit from A/T control
unit to ECM (54, P0OSC0)

EC-76
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TROUBLE DIAGNOSIS — General Description

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

Fail-Safe Chart

DTC No. ]
Detected items Engine cperating condition in fail-safe mode
MIL CONSULT GST
12 P0O100 Mass air flow sensor Engine speed will not rise more than 2,400 rpm due to the fuel cut.
circuit
13 PO115 Engine coolant temper- | Engine coolant temperature wiil be determined based on the time afler
ature 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 24 minutes after ignition 80°C (176°F)
Start
40 - 80°C (104 - 176°F)
Except as shown above (Depends on the time)
43 F0120 Throttle position sensor | Throttle position will be determined based on the injected fuel amount
circuit and the engine speed.
Therefore, acceleration will be poor.
Driving condition
When engine is idling Normal
When acceleraling Poor acceleration
47 P1335 Crankshaft position Compression TDC signal {120” signal) is controlled by camshaft posi-

sensor (REF) circuit

tion sensor (PHASE) signal and crankshaft position sensor (POS) sig-
nal. Ignition timing will be delayed 1° to 2°.

Start signal circuit

If the ECM always receives a start signal, the ECM will judge the start
signal “"OFF'' when engine speed is above 1,000 rpm.

This prevents extra enrichment.

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

ECM

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

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

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

Operation

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

Fuel injection Simultanecus multiport fuel injection system

lgnition timing Ignition timing is fixed at the preset value.

Fuel pump relay is "ON’' when engine Is running

Fuel pum X
uel pump and "OFF"' when engine stalls.

Cooling fan relay "ON" {High speed condition)
when engine is running, and “OFF"* when
engine stalls.

Cooling fans

EC-77
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TROUBLE DIAGNOSIS — General Description

SEF1421

Basic Inspection

BEFORE STARTING

1. Check service records for recent
repairs of related problems, or the
current need for scheduled mainte-
nance.

2. Open engine hood and check the
following:

o Harness connectors for proper con-
nections

& Vacuum hoses for splits, kinks, and
proper connections

« Wiring for proper connections,
pinches, and cuts

W IACv-AAC/Y ADJ B[]

SET ENGINE RPM AT THE
SPECIFIED VALUE UNDER
THE FOLLOWING CONDITION

& ENG WARMED UP
& NO LOAD

I

START

|

MEF8570

E ¥

[?ONNECT CONSULT TO THE VEHICLE
Connect “CONSULT" tc the data link
connector for CONSULT and select
“ENGINE" from the menu. (Refer to
page EC-47))

e ———

/’T_)

= Throttie position

¥ sensor harness
_,:-“ conhector /,

CHECK IGNITION TIMING.
=Y, 1. Start engine.
=/ 2. Select "IACV-AACIV ADJ" in
"WORK SUPPORT"” mode.

3. After touching “START",
check ignition timing at idle
using timing light. {Refer to
EC-28.)

Ignition timing:

OR

1. Disconnect throttle position
sensor harness connector.

15°+2° BTDC

2. Check ignition timing at idle
using timing light. (Refer to
EC-28.)

Ignition timing:
16°+2° BTDC

lOK

(Go to @ on next page.)

EC-78

¥
DOES ENGINE START? No | Goto @ .
Yes
r
Warm up engine sufficiently.
k4
NG | Gheck camshaft position

sensor (PHASE) (EC-99),
crankshaft position sen-
sor (REF} (EC-167), and
crankshaft position sen-
sor {(POS) (EC-197}.
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TROUBLE DIAGNOSIS — General Description

&“

’ << connector /

—)
= Throille position
7~ sensor harmess

SEF298F

DISCONNECT

b
1]

Closed throttle
position switch
conneclor

alzD

[Q]

Basic Inspection (Cont’d)
®

. l

CHECK IDLE ADJ. SCREW INITIAL SET
RPM.

= 1. Select "IACV-AAC/V ADJ" in

= “WORK SUPPORT"* mode.

2. When touching “START",
does engine speed fall to the
following speed?

M/T: 600 +50 rpm
AIT: 650+ 50 rpm (in “N”
position)

No

SEF527P

OR

When disconnecting throtlle
position sensor harness
connector, does engine speed
fall to the following speed?
(Refer to EC-28.)
MIT: 600+50 rpm
A/T: 650+ 50 rpm (in “N” posi-

tion)

Yes

.| Adjust engine speed by

turning idle adjusting
sSCrew.

e

CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION (Except non-
Californla M/T model).

1. Disconnect throttle position sensor
harness connector and closed throt-
tle position switch harness connec-
tor.

2. Check engine speed with circuit
tester probing closed throttle posi-
tion switch while gradually releasing
accelerator pedal.

Engine speed at the point closed throt-

tle position switch OFF {No continuity)

~ ON (Continulty exists.):

850 £ 150 rpm (*'N”° position)

NG

lOK
y

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

}

®

EC-79

Y

1. Adjust continuity signal
by rotating throttle
position sensor body.

2. Disconnect throttle

position sensor har-
ness connector for a
few seconds and then
reconnect it.

3. Confirm that "'CLSD

THL/P SW" stays “ON"
using CONSULT.

MA

EM

L&

FE

€L

()

AT

FA

RA

BR

ST

BF

HA

EL

)
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TROUBLE DIAGNOSIS — General Description

B THRTL Fos seN apJ lC]
* %% ADJ MONITOR #% %

THRTL POS SEN 0.62v

CKPS:RPM (POS) Orpm
CLSD THULP ON

SEF597P

— iy ———

\Throttla position sensor _— Cﬁ:)

harness connector _‘:1 ;

© 0

Basic Inspection (Cont'd)
®

s l

CHECK THROTTLE POSITION SENSOR
IDLE POSITION {(Non-Callfornia M/T
modal only).
= 1. Perform “THRTL POS SEN
= ADJ" in “WORK SUPPORT"
mode.

2. Check that output voitage of
throttle position sensor is 0.35
to 0.65V. (Throttie vatve fully
closes.) and “CLSD THL/P
SW' stays "ON".

OR

NG

Measure output voltage of throt-
tle position sensor using
voltmeter, and check that it is
0.35 to 0.65V. (Throttle valve fully
closed.)

®

OK

h 4

1, Turn ignition switch "OFF" and wait
at lsast 3 seconds.

2. Disconnect throttle position sensor
harness connector.

3. Turn ignition switch ""ON"".

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

r

1. Adjust output voliage
by rotating throttle
position sensor body.

2. Disconnect throttle
position sensor har-
ness connector for a
few seconds and then
reconnect it.

3. Confirm that "CLSD

THL/P 8W'’ stays
HONII.

CHECK IDLE SPEED
=\ Read the engine idle speed in
2/ “DATA MONITOR’ mode with
CONSULT.
OR

NG

Check idle speed. (Refer to

EC-28.)

M/T: 650+ 50 rpm

AfT: 700 + 50 rpm (in “N" posi-
tion)

OK

4

INSPECTION END

EC-80

Adjust idle speed. (See
page EC-29.)
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
z
]
”
o - o Gi
Wiy 0|z 8
el ~|E|&
c|lo|e golE = <
=N s z|%|E I
= wla |l x|~ = 0. [&] Mb@X
a2 Ele |8 % i | B § “5
SYSTEM a L o S 5':“3 5 wlz|2 o] Reference
— Basic engine control system Q 'n_: wilg|2|=Z oo % % page
= | < Ele |2 |& i R K< ol|= =
T |5 Jl2l¥|ex 5|92 z |2 £
i | & O o |0 G
BlE|Y[ZZ(81zl0 u|wldluluilid|d]8
ololg|a|2|L|5|E|clE|E(2(212(8(Lx
Z\12iz|e|<i0\E|x|E(|Y|B|BE|S|E|E LC
r|le|2|aG|lunljc o | L__ lo/o|wWwjw|w
|L<|C|Zz|wj< ([O|a |« Zlxix|ZI2|2|<
IIIT|cju|(Tji|7]o ||l |(wW|wW|w|C|O]|]0 | m
TA[1MBMCHIF|TH[ RIS AM | 1J | IL [IK 1T [1V[IN]| 1P| 1X[1Y
Fuef Fuel pump circuit [ AR NEORN BN BN | |0 O EC-250
Fuel pressure regulator system e{O|Otle|C|O1C|O|O|2 Qo EC-25
Injector circuit [ AR K BN NN BN ] Q10 |0 [ EC-244 FE
Evaporative emission system ololojo|Cc|olc|ojo|o O EC-20 i
Air Positive crankcase ventilation system Clo|o|Oo|C|O]|C|O|0]0 C|O EC-24
incorrect idle speed adjustment [0} RoX RO N O] L) O EC-29 @L
1ACV-AAC valve circuit e|C|e|e® ® EC-123
IACV-FICD sclenocid valve circuit OO ® EC-272
Ignition Incorrect ignition timing adjustment OlOle|(OC|le| e ;|0 ® EC-29 MT
Ignition circuit (BN BN BN NN NN L) L ] EC-118
EGR EGR (&.carjlster) control solenoid olelo olalo o EC-235
valve cireuit 53&?
EGR system Otole|O|e|C|Ole|O O EC-129 ‘
Main power supply and ground circuit e 0|8 |C|C|O 010 O O O |EC-95
Cooling Cooling fan circuit OlojololC|Cc|[0tO O ele O |EC-257 =
Air conditioner circuit oR ROR RN RN RON RGN RGN RG] O O | HA section
® ; High Possibility Item
Q; Low Possibility ftem
RA
8R
8T
BF
HA
EL
DX
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
=z
o
|_
S iy
uj =z
8lo |y _|2]|z 4
|| o|lEl2 <
— =R s > = I
|5 2125l S131% -
) Ele | = w o
SYSTEM a L olo 5 g @ g @ Wl Reference
— ECCS system ok :f g 2|2 a[o = Z page
=g < |z |=|= zlzl° L
x| {p ag|lJ|I¥|Ooix o = z |9
< | J|lL|2|F|S 2la £ |
wjc]lJd e 0o uy WHStw|w 2| |G
olo|B[w|8|L|E(Z|c|Eiz|2(=2(<|Q|L]|x>
ZiZ|z|wlz|CO|E|«|E|alu(g|g|E|3]|51E
dia|8| 2|l «if|e(x|G(2|0|0|E|glx E
3132|2812l |R|E(E|R|R|Y|51Y]=
T|E|e|S|¥5]|2 | o< | ux.u IR
TA[1B{1C | IF [HH IR 1S [IM {1J | 1L [AK [1T |1V ]|IN[1P | 1X | 1Y
ECCS Cr.ankshaﬂ position sensor (REF) cir- olo o EC_167
cuit
Crlankshaﬂ position sensor {POS) cir- olo o EC-197, 218
cuit
Ca_mshaft position sensor (PHASE) cir- P EC.99
cuit
Mass air flow sensor circuit | Ole|o|oje O[O0 ® EC-103
Front heated oxygen sensor circuit o O|ei® OO0 [ ] EGC-139, 171
Engine coolant t t
_ng|r.1e ootant temperaiure sensor ®|O|®|O|C[(O|OIO|O|O o EC-108, 223
circuit
Throttle position sensor circuit [ A B AN ] [ ) EC-162
Inqorrect throttle position sensor olelolole o o EC.78
adjustment
Vehicle speed sensor circuit o100 Q EC-112
Knock sensor circuit ® |0 O ] EC-144
ECM ORISR FOR NG EOR RS RORRGR RGN ROR ROR NG O EC-127, 77
Start signa! circuit Q1o EC-248
Park/Neutral position switch circuit O Or0o O EC-231
Po.wer steering oil pressure switch eir- olo EC-268
cuit
Front engine mounting control circuit o EC-265
Electrical load signal circuit O EC-276

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

SYMPTOM
5
=
: z m
gy |23 2 Gl
€98 glE|z I
= 2|9z|~ z|=|E& 5
N Ele |28 |32 o
SYSTEM al= 2 8 E 5 o g » ol Reference MA
— Engine mechanical & other S E f gl E ol|lo § 5 page
=N 3 =
ATNMELIR ELE 212
g Y| g olzio|,lwlE s o e 92|84 EM
olo(Blo|2l 5 C|leiTlE|zl=|xQ %]
Z(Z|ztWwlajOolh]l«l® wil? Y lola|S
aglalo| £ [l T4 E o | < E =z uw_j ﬂ || E
AR ERHEEEEEEEEE 1
I|T|c(u|(X|J|Z|vjo|<|u||(d|D|O|O|d
1A 1B [1G [1F [TH 1R [*SS M tJ [1L [ 1K | 1T [V [IN[ 1P |1X | 1Y
Fuel Fuel tank oo O
Fuel piping e | O|OIC|O|O olO]|0 O
Vapor lock &} 0O
Valve deposit [CRNGREGCH RGN RGN NS 10 Q FE
Poor fuel (Heavy weight gasoline, Low olololotolo olo o _
octane)
Air Air duct [N EGRNON RO O
Air cleaner OlO10 |0 C ©|L
Air leakage from air duct
(Mass air flow sensor — throttle body) S S Sl e R Rl A A ©
Throttle body. Throttle wira ™ Ole|ele]e O FE section MT
Air leakage from intake manifold/
Collector/Gasket R AR R g @1 b -
Cranking Battery oloc|ololo]|C Q C|O AT
Alternator gircuit QOO [C]|C|O O C | O |EL section
Starter circuit 8|0
Flywheel e D — EA
Clutch interlock switch e!|O CL section
Inhibitor switch e |0 AT section
Theft warning circuit GO EL section BA
Engine Cylinder head [ BEOAN REORN BN ) O[O0 O
Cylinder head gasket O|Ole|Cjlele ® o|lO|C
Cylinder block e | O|O|e; 00 O [oF L&) BR
Piston @ | 010|000 & 010G
Piston ring 0|00 [O|0O Q oo
Connecting rod SO0l O1C|C O O 8T
Bearing e |O|O|e|O|O O O
Grankshaft e | C|ele|O|e O O
Valve Timing chain ¢|C]e e (0o 010 O BF
mechanism | Camshaft oNEeRN BN NN BN O O
Intake vaive IO |OlC|e 010 Q|0
Exhaust valve QOO C]|O @] & Q|0 HA
Hydraulic lash adjuster |80 |O Qto o -
Exhaust Exhaust manifold/Tube/Muffler/Gasket | @ |O (e | |8} O e | OO G
Three way catatytic converter (S |C10|0 |0 olO|0 O EL
Lubrication O!I pan/Qil strainer/Qil pump/Qil filter/ elolelelolo o olo
Oil gallery
Qil level {Low)/Filthy oil (oNReR RO} Roh RON R G o
Cooling Radiator/Haose/Radiator filler cap [ NCRNCENON RGN RS O O O DX
Thermostat olo|lojoflo]lCc]|O|O O OO
Water pump O1olofOlO0 Q Q 9}
Water gallery Qlo|C|O|ICIOD @) O Q
Cooling fan ciojololclio|C]Oo O oo
::toiant level (low)/Contaminated cool- alololalolo o o o

@ ; High Possibility ltem
O; Low Possibility ltem

EC-83 243



TROUBLE DIAGNOSIS — General Description

Consult Reference Value in Daia Monitor Mode
Remarks:
e Specification data are reference values.
# Specification data are output/input values which are detected or supplied by the ECM at the connector.

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

i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monilor may show the specifica-
tion data in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data
caiculated by the ECM according to the signals input from the crankshaft position sensor (POS) and other ignition tim-
ing related sensors.

e 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

CKPS:-RPM (POS)

Tachometar: Connect

Almost the same speed as the CGON-

CKPS-RPM (REF) ¢ Run engine and compare tachometer indication with the CONSULT value. SULT value.
POS COUNT ¢ Engine: Running 178 - 181
# Engine: After warming up Idle 10-17v
& A/C switch “"OFF" ’ )
MAS AIR/FL SE o Shift lever N
¢ No-load 2,600 rpm 15-2.1V
COOLAN TEMP/S ¢ Engine: After warming up More than 70°C {158°F}
FR 02 SEN-B2
................................ G- 0.3V « Approx. 0.6 - 1.0V
FR 02 SEN-B1

FR 02 MNTR-B2

FR 02 MNTR-B1

Engine: After warming up

Maintaining engine speed at 2,000
rpm

LEAN « RICH
Changes more than 5 times
during 10 seconds.,

RR 02 SENSOR

RR 02 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

Almost the same speed as
the CONSULT value

value
BATTERY VOLT ¢ Ignition switch: ON (Engine stopped) 11 - 14V
iti iteh: Throttle valve fully closed 0.35- 0.65V
THRTL POS SEN [] Igmtu»on switch: ON
(Engine stopped) Throttle valve fully opened Approx. 4.0V

Less than 4.5V

EGR TEMP SEN ® Engine: After warming up
START SIGNAL e Ignition switch: ON — START OFF — ON
Throttle valve:
. . ldle position ON
CLSD THL/P SW . lgnm.on switch: ON
(Engine stopped) Throtile valve:
. OFF
Slightly open
A/C switch "OFF" OFF
¢ Engine: After warming up, idle the
AIR COND SIG engine A/C switch “ON"
ON
{Comprassor operates.)
Shift lever "'P" or "N" ON
P/N POSI SW » Ignition switch: ON
Except above OFF
] ) . Steering wheal in neutral position OFF
PW/ST SIGNAL . ::g;::: After warming up, idle the (forward direction)
The steering wheel is turned ON
Rear window detogger or headlamp ON
LOAD SIGNAL » Engine: Running "ON”
Except the above CFF

EC-84
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Consult Reference Value in Data Monitor Mode

’
{Cont’d)
MONITOR ITEM CONDITION SPECIFICATICN
IGNITION SW e {gnition switch ON — OFF ON - OFF
e Engine: After warming up
INJ P - Idle 24-32 5
J PULSE-B2 & AIC switch “OFF" 3.2 msec
................................ o Shift lever “N"
INJ PULSE-B1 o 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 15° BTDC
IGN TIMING ditto
2,000 rpm More than 25° BTDC
Idle 2 - 10 step
IACV-AACHY ditto
2,000 rpm —
Idle "IDLE"”
ENGINE MOUNT ¢ Engine: Running
2,000 rpm "TRVL"”
A/F ALPHA-B2 Maintagini : d at 2.000
................................ # Engine: After warming up . ainfatning engine speed at <, 53 - 155%
A/F ALPHA-B1 pm
AIR COND RLY ® Air conditioner switch OFF —» ON OFF — ON
¢ Ignition switch is turned to ON (Operates for 1 second) ON
FUEL PUMPF RLY # Engine running and cranking
Except as shown above OFF
Engine coolant temperature is 94°C OFF
{201°F) or less
& Alter warming up engine, idle the Engine coclant temperature is
COOLING FAN engine. between 95°C (203°F) and 104°C LOW
¢ A/C switch “OFF" {219°F)
Engine coolant temperature is 105°C HIGH
(221°F) or mare
¢ Engine: After warming up ldle ON
o A/C switch "QFF"
EGRC SOLv » Shift lever "N” .
« No-load Racing up to 1,500 - 2,000 rpm OFF
02 SEN HTR-B1 e Engine speed: Idle ON
02 SEN HTR-B2 o Engine speed: Abave 3,600 rpm OFF
Idle OFF
CAN PG PMT SV @ Engine: After warming up
2,000 rom ON
¢ Engine: After warming up Idle 14.0 - 33.0%
e A/C switch "OFF" ' '
CALLD VALUE & Shift lever "N o
& No-load 2,500 rpm 12.0 - 25.0%
Throttle valve fully closed 0.0%

ABSOL TH-P/S

® Ignition switch: CN
(Engine stopped)

Throttle valve fully opened

Approx. B8%

MASS AIRFLOW

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

# Shift lever *'N"

o No-load

Idle

20-6.0gm/s

2,500 rpm

7.0-20.0 gm/s

EC-85

A

il
=4

LG

FE

FA

RA

BR

ST

BF

HA
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Major Sensor Reference Graph in Data Monitor
Mode

The following are the major sensor reference graphs in “"DATA MONITOR™ mode.
{(Select '"HI SPEED" in “"DATA MONITOR'" with CONSULT.)
Below is the data for “THRTL POS SEN", "ABSOL TH-P/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" shouid rise gradually without any intermittent

drop or rise after "CLSD THL/P SW"' is changed from "ON" to ""OFF".

CLSD THL/P sW -00"09  ABSOL THeP/S -00"09 THRTL POS SEN -00'09
10:22 +02'6g  10:22 % +02*69 10:22 x0.1V +02"69
OFF ON , @ 25 50 75 100 o 13 26 38 51
rar {” < T M
Release . .
Full
Depress
SEF058P

Below is the data for “CKPS-RPM (POS)"”, “MAS AIR/FL SE", “THRTL POS SEN”, “RR 02 SENSOR",
"FR 02 SEN-B1” and “INJ PULSE" when racing quickly up to 4,800 rpm under no load after warming up

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

853 1
33
v
8 } by
g ‘-‘M_‘ = "CKPS+RPM (POS)" should increase gradually
g § & ""'--.,% while depressing the accelerater pedal and
a x S, should decrease gradually after relsasing
= © E"«.,'ﬂ the pedal without any intermittent drop or rise.
@ - "
& o | S
3 8 L,
885 T
83
8 -
> ;
g &1 a * “MAS AIR/FL SE" should increase when
% . S depressing the accelerator pedal and should
e o T— vy decrease at the moment "THRTL POS SEN" Is
%m - closed {accelerator pedal is released).
=0 z
SEF598P°

EC-86
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-00°C6

+04"67

THRTL POS SEN

09:25

-00"06
+04'67

-00"06 RR 02 SENSOR

+04"67 09:25

FR O2 SEN-B1
09:25

-00"06

+04"67

INJ PULSE

09:25

x0.1V

x0.01V

x0.01V

MSEC

Major Sensor Reference Graph in Data Monitor

Mode (Cont’'d)

uy
&7 P
o . + "THRTL POS SEN" should increase while
N depressing the accelerator pedel and should
decrease while releasing it.
)
© &
w0
u} =
o
g .
@® - N
Ll X
* "AR 02 SENSOR" may increase immediately after
. depressing the accelerator pedel and may
3 . decrease after releasing the pedal.
I | [ -
° "2
[ ]
iy -
[3']
[a]
?,- -
[+:]
o -
i, ape—— +"FR O2 SEN-B1" may increase immediately after
) : ; depressing the accelerator pedet and may
21 - : decroase after releasing the pedal.
— R I
o A
8 -
9 -
o \\/\
* "INJ PULSE" should increase whan depressing
(T3 the accelerator pedal and should decrease
; . rm—— when the pedal is released.
ot .,w.“'h.f -----------
" A
s s s u-uuuln.
(=]
'Y

EC-87

SEF539P

MA

EM

LG

Fe

CL

M

AT

FA
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AN ECM Terminals and Reference Value
N PREPARATION
A\ 1. ECM is located behind the center consoie panel. For this
inspection, remove the center console under cover.

SEF268P

2. Remove ECM harness protector.

ECM harness protector

MEF140D

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

ily.

Thin wire Tester probe

serse7]  ECM HARNESS CONNECTOR TERMINAL LAYOUT

s

HS.

101[102]103[104| [108[106[107}108
1091104111 (112] |113]114/115[116
17H18{119(120] |121]122]123{124

[sa]as[a6]47] [64]65]66]
48] 4950 51[52] 53] 68/ 69 70[ 71

[s4[55[56]57[58] 73[74] 75 76] %]

549[60)61|62]63| |77178|72

SEFS33P
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’'d)

ECM INSPECTION TABLE

Remarks: Specification data are reference values, and are measured between each lerminal and @ (ECCS ground) with a

voltmeter.
TER-
ER WIRE @l
MINAL ITEM CONDITION DATA
COLOR
NO. :
|Engine is running.] 0.2V (AG ) MA
. range

1 | YR | Ignition signal (No. 1) L 1die speed { 9

2 G/R Ignition signal {(No. 2) €

3 L/R Ignition signal {(No. 3) |Engme is runmngﬂ Approximately 0.5V EM

Engine speed is 2,000 rpm. (AC range)
[Engine is running.| LG
|Enition switch "OFF"]
0-1v
For a few seconds after turning ignition

4 w/B EGCS relay {Self-shutoff) switch “OFF"

[Tanition switch "OFF "] FE
BATTERY VOLTAGE

A few seconds passed after turning ignition | (11 - 14y)

switch “'OFF” CL
Engine is running.|

5 W/G Tachometer |_ Approximately 7V

Idle speed MIT
Ilgnition switch "ON"

6 R AIT diagnosis signal 1.0- 3.0V N
Engine is running.] AT
|Engine is running.l

0.23V (AC range

7 |av Ignition signal (No. 4) L igle speed ( ge) FA

8 | PUW | Ignition signal (No. 5)

9 GY/R | Ignition signal (Na. 6) [Engine is running.| Approximately 0.5V AA

I_ : ; (AC range)

Engine speed is 2,000 rpm

|Engine is running.| .

10 |B ECCS ground B Engine ground BR

Idle speed

[Ignition switch "ON' ST
For 1 second after turning ignition switch 0-0.10V
“ON" -

11 |BP | Fuel pump relay [Enging 1& running| B

Ilgnition switch “ONHI BATTERY VOLTAGE
[ 11 - 14V) IHA
1 second after turning ignition switch "ON" (
lEngine is running.| fL
L Both A/C switch and blower switch are G-0.12v
12 B/R Air conditioner relay "ON". 10
M 12
|Engine is running. BATTERY VOLTAGE
A/C switch Is "OFF"". (11 - 14V)
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ECM Terminals and Reference Value (Cont’d)

TER-
WIRE
MINAL ITEM CONDITICN DATA
COLOR
NO.
|Engine is running | BATTERY VOLTAGE
. . . 11 - 14V
13 LG Cooling fan relay (High) Ceooling fan is not operating. { )
14 LG/R Cooling fan relay (Low) |Engine is running.‘
0-0.20vV
Cooling fan is operating.
LEngine is running.| (Warm-up condition)
I— Idle speed (within 30 seconds after starting 0-04v
_ engineg)
15+1 B/P Fuel pump conircl med
ule !Eng‘rne is running.| {Warm-up condition)
BATTERY VOLTAGE
Idle speed (30 seconds afier starting engine {11 - 14¥)
and thereafter)
'Ignition switch "ON" Approximately 50 mV
Malfunction indicator ——— -
18 | LG/B lemp [Engine is running.] BATTERY VOLTAGE
ldle speed (17 - 14v)
LEngine is running.‘
19 B ECCS ground Engine ground
Idle speed
llgnition switch “ON"' Approximately OV
20 BR/W | Start signal BATTERY VOLTAGE
Ugnmon switch "'START (11 - 14V)
’Engine is running.|
Both air conditioner switch and blower Approximately 0V
21 G/B Air conditioner switch switch are ““ON"". (Compressor operates.)
\Engine is running | BATTERY VOLTAGE
Air conditioner switch is “QFF"". (11 - 14V)
Ilgnition switch “ON"
Neutral position switch Gear position is “Neutral position” (M/T Approximately OV
(MIT models) maodels)
22 JG/OR || hibitor switch (AT Gear position is “N" or "P"" (A/T modeis)
models) [ignition switch "ON'’} BATTERY VOLTAGE
L Except the above gear position (11-14v)
|Ignilion switch “ON"’
0.35 - 0.65V
Accelerator pedal released
23 w Throttle position sensor
ngnition switch “ON"
L Approximately 4V
Accelerator pedal fully depressed
llgnition switch “OFF"' ov
24 W/G tgnitien switch BATTERY VOLTAGE

[Igniiion switch "ON"[

{11 - 14v)

EC-90
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

Wi
MINAL RE ITEM CONDITION DATA
COLOR
NO. .
|Engine is running.‘
25 8 Sensor's ground 0.001 - 0.01V
idle speed
21 | Y Canister purge control [Engine is runn'mg.| o oy
271 |G vaive Idle speed
[Engine is running |
29 P/L Vehicle speed sensor Approximately 1.3V
Slowly rotating front wheels
|Ignition switch ""ON" BATTERY VOLTAGE
11 - 14V
a1 GYIL Closed throttle position Accelerator pedal released ( )
switch [lgnition swiich "ON"]
Approximately OV
Accelerator pedal depressed
IEngine is running.|
32 8 ECCS ground Engine ground
ldle speed
[Engine is running.|
For 2 seconds after engine speed changes 0-0.4v
33 W/L Front engine mounting from 2,000 rpm to idle speed
[Engine is running | BATTERY VOLTAGE
Except the above (11-14v)
[Engine is running. |
For 2 seconds after engine speed changes 0- 0.4V
34 W/R Front engine mounting from idle speed to 2,000 rpm
IEngine is running. | BATTERY VOLTAGE
Except the above {(11-14V)
|Ignition switch "ON"
Approximately 0.4V
i Accelerator pedal released
a7 LW Throttle position sensor
signal [lgnition swilch "ON"]
L Approximately 3V
Accelerator pedal fully depressed
{Engine is running.|
L 0-15v
39 G Power steering oil pres- Steering wheel is being turned.
sure switch |Engine is running.|
Mare than 4.4V
Steering wheel is net being turned.
42 R Throtile position sensor |Ignilion switch "ON" Approximately 5V
power supply
[Engine is running‘l (Warm-up condition)
43 B ECCS ground Engine ground

I— Idle speed

EC-91
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE
MINAL ITEM CONDITION DATA
COLCR
NO.
44 w Crankshaft position sen- |Engine is running.| -
48 w sor (REF) Idle Speed
a5 w Crankshaft position sen- | [ENgine is running. .
49 w S0r (POS) |_ Idle speed
46 w Camshaft position sen- [Engine is running.| .
47 w sor (PHASE) Idle speed
Front heated oxygen IEngine is running.|
50 w sensor {Right bank) 0 - Approximately 1.0V
51 {W Front heated oxygen After warming up sufficiently and engine {periodically change)
sensor (Left bank) speed Is 2,000 rpm.
0-50V
521 P/L Fuel temperature sensor IEngine is running.| Qutput voltage varies
with fuel temperature.
|Engine is running.l {Warm-up condition)
1.0- 1.7V
Idle speed
54 B/Y Mass air flow sensor
IEngine is running.| (Warm-up condition}
15- 2.1V
Engine speed is 2,000 rpm.
. Engine is running.| (Warm-up condition)
55 LG Mass air flow sensor [ |_ I Approximately OV
ground Idle speed
[Engine is running_;
Rear heated oxygen 0 - Approximaiely 2.2V
56 w sensor After warming up sufficiently and engine *D
speed is 2,000 rpm.
0-50Vv
I i Output vollage varies
58 SB ntake air temperature Engine is running. . p. g
sensor with intake air tempera-
ture.
0-50V
Engi 1 - Qutput voltage varies
59 Y ngine coolant tempera [Engine is running. | , P . g
ture sensor with engine coolant tem-
perature.
JEngine is running.l (Warm-up condition)
{_ Less than 4.5V
Idle speed
63 L/CR EGR temperature sensor
|Engine is running.[ {Warm-up condition}
0-1.0vV
EGR system is operating.
iEngine is running.|
64 w Knock sensor 2.0-3.0V
|die speed
1Ignition switch "ON" 6 -8V
65 R/L A/T signal Na_ 4 |Engine is running.|
ov

l— Idle speed

EC-92

252



TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’'d)

TER-
wi
MINAL RE ITEM CONDITION DATA
COLOR
NO.
|Ignition switch "ON"| ov
66 Y/B AJT signal No. 5 [Engine is runm‘ng.]
[— 6- 8V
Idle speed
67 R — — BATTERY VOLTAGE
79 R Power supply for ECM lignltron switch “ON (11 - 14V)
69 |qm | Daw link connector for [fgnition switch "ON"] 6- 8V
< GST :
[ignition switch “ON"] 6 -8V
73 WIL A/T signal No. 1 |Engine is running,|
oV
idle speed
74 W/PU | A/T signal No. 2 |fgnition switch “ON”[ 6-8v
75 BR/Y Approximately 0V
; Engine is running.
76 P Data link connector for I l Approximately 5V
CONSULTY Idle speed
78 LG Approximately 3.3V
|lgnition switch "0N"| ov
77 R/W A/T signal No. 3 [Engine is running.]
6 -8V
idle speed
|Engine is running.—l
ov
Idle speed {Electrical load: ""OFF")
79 R/W Electrical load signal [Engine s running.l
BATTERY VOLTAGE
Idle speed (11 - 14V)
(Headlamp, rear window defogger: “ON"}
ATTERY VOLTAGE
BO w Power supply {Back-up) |Ignition switch "0FF"| B
(11 - 14V)
101 PU/G
Engine is running.
:;2 sYIG IACV-AAC valve L l 0.1 - 14v
Idle speed
123 GY/L
102 R/B injector No. 1
104 R/Y Injector No. 3
106 | L/W Injector No. 6 LEngine is running. BATTERY VOLTAGE
109 |RiG Injector Na. 2 ldle speed (11 - 14V)
111 B/CR Injector No. 4
113 PU/R Injector No. 6
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont'd)

TER-
WIRE
MINAL ITEM CONDITION DATA
COLOR
NO.
EGR control solenoid [Engine is running.] (Warm-up condition) BATTERY VOLTAGE
valve (California mod- 11 - 14v)
Engine speed is 2,000 rpm. {
els)
103 L/B EGR & . I
canister contro |Engine is running.| {(Warm-up condition}
solenoid valve (Non-Cai- 0-07V
ifornia modeis) Idle speed
ignition switch "ON"'
105 v Rear heated oxygen I d 0- 02V
sensor heater |Engine is running.]
|Engine is running.l
108 B ECCS ground Engine ground
Idle speed '
1101 | G/B Canister purge control [Engine is running. | BATTERY VOLTAGE
11g'1 |Lm | valve L dle speed (11-14v)
Engine is running.
112 B Rear heated oxygen [ | 0 - Approximately 0.08V
sensor heater ground Idte speed
141 | Ly Canister control sole- [Engine is running.| BATTERY VOLTAGE
{Engine is running.|
116 B ECGCS ground Engine ground
Idle speed
|I—_'ngine is running.|
0-03v
Front heated oxygen Engine speed is below 3,600 rpm.
119 Y sensor heater (right
bank) |Engine is running | BATTERY VOLTAGE
Engine speed is above 3,600 rpm. (11 - 14v)
[Englne is running.]
0-0.3V
121 v Front heated oxygen Engine speed is below 3,600 rpm,
sensor heater {left bank ne i
{ | [Engine is running ] BATTERY VOLTAGE
Engine speed is above 3,600 rpm. (11 - 14v)
|Engine is running.|
124 B ECCS ground Engine ground

Idle speed

*1: The terminal is applicable to California models only.

*2: During the on-board diagnosis for the open circuit. Approx. 1.5 - 5V will appear. This is not a malfunction. (Refer to page

EC-192.}

EC-94
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-MAIN-01
BATTERY = al
i
Refer to
o ® “EL-POWER".
| 1 MA
% s 10A EA
[59]
¥ Y T J EM
W/PU w WL
[mll [l e
— |Beorons
START|raNImioN .
' .CH 1A
OFF ;c?c- o |_._| LrJ
Wi wiL
3
L_'_lL_l HEC I I -
B/R (Refer 1o "“EL-POWER.") ;
WL WL

|_ (E10e)

2l

e &
g
L ] 0

W/B B
I l .
Sy g B "
............... -
F37 I"l'—I LT—I' F36 I_l'—l. LI_'I
R w w/B R
| RA
| I BR
R W w/B R R
e : Datectable line for DTC I@I IWI m "FI]—DIEI ECM
e ; Non-detectable line for DTC IGNSW BATT SSOFF VB ve (ECCS ST
CONTROL
MODULE)
BE
HA
- 3
T & EXT @ [F EL
W [ 5 L W
DX

105]106}167]

113[114J115
vet]122]i

255



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont'd)

EC-MAIN-02
ECM
(ECCS
GONTROL
MODULE)
GND-C  GND-C  GND-E _ GND-E _ GND-E _ GND-| GND-| Q2H - G
8 T 2 T T T 2 T [
B B I|3 Ii B Ii’. i B
*—0—0
JOINT
CONNECTOR-24
G}
E:FB_‘--
[II}B =
58]
B
| >
B B B B B B B
> Le Lq
L/ ® ®
£ L L L
Fig
. : Detectable line for DTC
e : Non-detectable line for DTC
-
KR 1 KD KR R KR N GIED)
GY
101]102103{104] H1os}10q
109110 111{112k [113}114]115
117]118f119f12f |121p122f1

MEC067B
EC-96
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont’d)

= CONNECT
Uighyl

H.S.

[o] CONNECTOR||
24

L
0 6

L ECM

K

SEFB00P

B

CONNECT

[

H.S.

[[_Ecm o] connecTor])
80,917
Q'_J

g L

SEFB01P

o | @

2

GCONNECT

W
HS.

|L_ECM O] CONNECTOR]}
87,72
L — )

SFEF802P

INSPECTION START

SEF588P

¥ "
Start engine. °,| CHECK POWER SUP-
Is engine running? PLYL. Gl
1) Turn ignition switch
Yes "“ON".
2) Check voitage between
ECM terminal @ and A
ground with CONSULT
or tester.
Voltage: Baltery volt- EmM
age
I NG, check the follow-
ing.
o Harness connectors LG
G}
¢ Harness connector
e Harness conlinuity
between ECM and igni-
tion switch
If NG, repair harness or EE
connectors.
lox
CL
Go to “CHECK GROUND
CIRCUIT" on next page.
B y T
NG
CHECK POWER SUPPLY-II. »| Check the following.
1} Stop engine. e Harness connectors
2) Check voltage between ECM termi- GD} AT
nais @0, and ground with CON- e 10A fusible link
SULT or tester. @ Harness continuity
Voliage: Baftery voliage between ECM and bat-
tery FA
OK If NG, repair harness or
connectors.
o A
! . A
CHECK POWER SUPPLY-III. »| Go to “CHECK GROUND
1) Turn ignition switch “ON’' and then CIRCUIT” on next page. 28
“"OFF".
2) Check voltage between ECM termi-
nals ), & and ground with CON-
SULT or tester. ST
Voltage:
Ignition swilch “ON" and for a few Case-1: Battery voltage
seconds after turning ignition switch does not exist for a
“QFF” few seconds. BE
Battery voltage Case-2: Battery voltage
A few seconds after turning ignition exists for more than
switch “OFF”’ a few seconds.
Approximately 0V (HIA
NG
Case-2 - el
Case-1 »| Go to “CHECK ECCS
J RELAY" on next page.
’
33
®
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

O]

= —

DISCONNECT

[C_Ecm__|o[connecTor]| 3

1]

[l

€3

67,72 5
—

d L
SEF803P
™ DISCOMMECT
1]
TS
3]
21
5
@ A
T sereodp

DISCONNECT

€

DISCOMNECT

&

3

] EC |0|00NNECT0F|[| 2’:, )

[Q]

|

5]

SEF605P
i
L
271
3
SEFGO0M
m DISCONNECT
ECM__|O[CONNECTOR
10,19,25,32,108,118,124
—
) SEF806P

Main Power Supply and Ground Circuit (Cont’d)

®
D) l
CHECK HARNESS CONTINUITY NG | Repair harness or con-
BETWEEN ECCS RELAY AND ECM. nectors.
1) Disconnect ECM harness connector,
2) Disconnect ECCS relay.
3) Check harness continuity between
ECM terminals &), @ and terminal
3.
Continuity shouid exist.
oK
y
CHEGK VOLTAGE BETWEEN ECCS NG | Check the following.
RELAY AND GROUND. o Joint connector-1
1) Check voltage between terminals e Harness continuity
@, (3 and ground with CONSULT between ECCS relay
or tester. and battery
Voliage: Battery voltage if NG, repair harness or
oK connectors.
¥
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Check harness continuity between neclors.
ECM terminal (® and terminal (3).
Continuity should exist.
OK
¥
CHECK ECCS RELAY, NG | Replace ECCS relay.
1} Apply 12V direct current between
relay terminals (1) and &.
2) Check continuity between relay ter-
minals (8 and (5.
12V (D - (@) applled:
Continuity exists.
No voltage applied:
No cantinuity
OK
1
CHECK GROUND CIRCUIT. NG Repair harness or con-

1) Turn ignition switch “QFF”.
2) Disconnect ECM harness connector.
3) Check harness continuily betweean

ECM terminals 0, &, €, @,

Continulty should exist.

Qmw), (118, and engine ground.

oK

y

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

h 4

INSPECTICN END

EC-98
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TROUBLE DIAGNOSIS FOR DTC 11

Q-ring

Tormina Lﬁ\ﬁﬁ _

Coil

Rl

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

The camshaft position sensor (PHASE) is located on the engine
front cover facing the camshaft sprocket. It detects the cylinder
No. signal.

The sensor consists of a permanent magnet, core and coil.
When engine is running, the gap between the sensor and the
camshatt sprocket will periodically change. Permeability near

Pem?:;:m the sensor also changes.
magnet serssop| DU 1O the permeability change, the magnetic flux near the core
is changed. Therefore, the voltage signal generated in the coil
is changed.
The ECM receives the voltage signal and detects the cylinder
No. signal.
Diagnostic .
Trouble Code Malfunction is detected when ... Che:ck items
No. {Possible cause)
o The cylinder No. signal is not entered to ECM for
the first few seconds during engine cranking. e Harness or connectors
......................................................................................... (The camshaft position Sensor (PHASE) circuit is
. . : g open or shorted.)
'1:1)340 [ Lr;eec:giw;e:uﬁﬁinsdgnal is not entered to ECM dur e Camshaft position sensor (PHASE)
’ e Starter motor {Refer to EL section.)
......................................................................................... e Starting system circuit (Refer to EL section.)
e The cylinder No. signal is not in the normal pal- o Dead (Weak) battery
tern during engine running.

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

Note: If both DTC 11 (P0340) and 47 (P1335), 82 (P0335) or 95

(P1336) are displayed, perform TROUBLE DIAGNOSIS

FOR DTC 47, 82 or 95 first. (See EC-167, 197 or EC-218.)

1) Turn ignition switch “ON'" and select “DATA
= MONITOR"” mode with CONSULT.

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

speed.
OR
@ 1) Start engine and run it for at 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 Il (Self-diagnostic
results) with ECM.

EC-99
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TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS) (PHASE)
(DTC: P0340) (Cont’d)

CAMSHAFT . ; Detectabile line for DTC
POSITION weemmm : Non-detectable line for DTC
SENSCR
{PHASE)
1 || 2 "
w
X T
1 ——— 1 JOINT CONNECTOR-25
' : (F107)
| 1
1 1
I ]
i 1
i :
2 2
| 1
| i ]
| t B
1 |
1 1
! 1
1 1
| 1
| |
i i ) ¥
1 1
1 1
1 |
! |
1 1
! - !
I e

5 ECM
PRASE  PHASE | ECH.

CONTROL
MODULE)

F101

||_::

o
-
o
m
ry
(=]

b o=
%s) CITTTT el2lelelel2) G
—Jr——l
101f102f108}04] [vosfroel107{10g] 1]2[3] T4]
1090110 111]112] [113]114f 115118 BEEEEEEE!E % oy
L E | B E e R kiE HS.

MECO70B
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TROUBLE DIAGNOSIS FOR DTC 11

“sensor [PHASE)

Camshaft position\
harness connector ~d

SEF274P

$

Camshaft Position Sensor
(DTC: P0340) (Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTICN START

¥

(CMPS) (PHASE)

= DISCONNECT
|
A€

D ﬁcomecron” <)

E DISCONNECT
V.l 3

i [Q]
«
E ISGONNECT
IS. @@
)
[Q]

Engine ground /
il l

[
Intake manifold
K c/oi!ec7r

SEF538P

CHECK STARTING SYSTEM. No .| Check starting system.
Does the engine start? " (Refer 1o EL section.)
{Does the starter motor operate?)
Yes
!
CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch “OFF". | nectors.
2) Disconnect camshaft position sensor
{PHASE) harness connector and ECM
harness connector.
3) Check harness conlinuity between
terminal () and ECM terminals @),
an.
Conllnuity should exist.
OK
B v
CHECK GROUND CIRCUIT. NG_L Check the following.
1) Turn ignition switch "OFF". | Engine ground screw
2) Check harness continuity between (Loosen and retighten.)
terminal (2 and engine ground. » Harness or connectors
Continuity should exist. If NG, repair harness or
connectors.
OK
¥
CHECK COMPONENT NGL Replace camshaft posi-
[Camshaft position sensor {PHASE)]. "| tion sensor {PHASE}.
Refer to "COMPONENT INSPECTION".
(See page EC-102))
OK
]
Disconnect and reconnect harness con-
nectors in the circuit. Then retest.
il Trouble is not fixed.
Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Recornect ECM harness connector
and retest.
v Trouble is not fixed.
Visually check the surface of camshaft | NG | Replace camshaft

sprocket for chipping.

sprocket.

lOK

INSPECTION END

EC-101
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TROUBLE DIAGNOSIS FOR DTC 11

SEF583P

"
R

Q]

e

SEF584P

Camshaft Position Sensor (CMPS) (PHASE)
(DTC: P0340) (Cont’d)
COMPONENT INSPECTION

Camshaft position sensor (PHASE)

1.

2.
3.
4

Disconnect camshaft position sensor (PHASE} 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 1,600+ 160Q at 20°C (68°F) (HITACHI

make)
Approximately 2,320 - 2302 (MITSUBISHI make)

EC-102
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TROUBLE DIAGNOSIS FOR DTC 12

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

Lo 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 film

¢ is controlled by the ECM a certain amount. The heat generated

by the hot wire is reduced as the intake air flows around it. The
more air, the greater the heat loss.
Therefore, the ECM must supply more electric current to the hot

oS o0 film as air flow increases. This maintains the temperature of the
serraikt  hot film. The ECM detects the air flow by means of this current
change. :
Diagnostic
Trouble Malfunction is detected when ... Check ltem
{Possible Cause)
Code No.
12 a) An excessively high or low voltage from the sen- |e Harness or connectors
PO100 sor is entered to ECM. {The sensor circuit is open or shorted.)

bjc) Rationally incorrect voltage is entered to ECM,
compared with the calcutated value by crank-
shaft position sensor (POS) signal and throttle

position sensar signal.

e Mass air flow sensor

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION
For the above malfunction a)

i
2)
3)

Turn ignition switch “ON”, and wait for at least &
seconds.
Select “"DATA MONITOR’ mode with CONSLULT.
Start engine and wait for at least 3 seconds.

OR

G/
2)
3)

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

oy

2)
3)

4)

Turn ignition switch “ON’", and walt for at least 6
seconds.

Start engine and wait for at least 3 seconds.

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

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

EC-103
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TROUBLE DIAGNOSIS FOR DTC 12

OK

NG

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

15:48 xQ.1V  +02"45 15:48 x0.1V 402745
0 1.3 2_6 Sp 5.1 0 1.3 2.6 3.8 5|1
Lot
SEF998N

CALC LOAD 20%
COOLANT TEMP 95°C
SHORAT FT #1 2%
LONG FT #1 0%
SHORT FT #2 4%
LONG FT #2 0%
ENGINE SPD 2637RPM
VEHICLE SPD OMPH
IGN ADVANCE 41.0°
INTAKE AIR 41°C
MAF 14 1gm/sec
THROTTLE PQ5 3%

SEF534P

; ez Y ey
[__EcMm |0|00NNECT0R||£3]
L s,

@ ©

SEF535P

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

(Cont’d)

For the above malfunction b)

= 1)
3)
4)

Turn ignition switch “ON".

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

Wait for at least 10 seconds at idle speed.

@

OR
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.

NG
JOOLS,

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 1l (Self-diagnostic
results} with ECM.

OVERALL FUNCTION CHECK

Instead of performing the DTC Detecting Condition, the follow-
ing method can be used for checking the function of the mass
air flow sensor. (However, the DTG detection can not be con-

firmed.}

For the above malfunction c)

1) Turn ignition switch "“ON".
=/ 2) Start engine and warm it up sufficiently.
3) Select "DATA MONITOR” mode with CONSULT.
4) Check the voltage of mass air flow sensor with
“DATA MONITOR".
5) Check for linear voltage rise in response to
increases to about 4,000 rpm in engine speed.
OR
@ 1) Turn ignition switch “ON’".
2} Start engine and warm it up sufficiently.
3) Select "MODE 17 with GST.
4) Check the mass air flow with "MODE 1.
5) Check for linear mass air flow rise in response to
increases to about 4,000 rpm in engine speed.
OR
Moy 1) Turn ignition switch “ON"".
2) Start engine and warm it up sufficiently.
3) Check the voltage between ECM terminal 54 and
ground.
4) Check for linear voltage rise in response to

EC-104

increases to about 4,000 rpm in engine speed.
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TROUBLE DIAGNOSIS FOR DTC 12

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

(Cont’d)
EC-MAFS-01
BATTERY
Refer to @l”
7.6A "EL-POWER'. . : Datectable line for DTC
‘ — - able line for DTC
§ Non-detectable lin Mﬂ\
[z] JOINT EM
CONNECTOR-1
LT .
WL WL
JOINT CONNECTOR-25
|
WL WL
ExlEal
5TE Jas Fe
"? —[_Blrj A
[N/ AR g cL
R WB
| | -
. & ) "
.
Lg_'. l;\flfgl MASS AIR FLOW SENSOR (F33) AT
LI_.-’ﬂ R E "
x
i I RA
T::i:
3 N
® & NN ) -
- - M
W/B R R W 8 B B B
il el i] l .
SSOFF VB VB A+ DA- ] ECM
{ECGS i
CONTROL = =
LE) F19 BE
HA
T 8 TR S EL
EXT & 2 I rrern @
2l2lzl Ny 5 T = L1711/ 55 X
I3

1eefroa 104 [1os]1oe]e7]1ce] 12]s
110]111 113}114]115)116 BHHOE 10}

t18ft1s}120) [12t122ft23]124) 55

MECO71B
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TROUBLE DIAGNOSIS FOR DTC 12

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

Mass air flow

< sensor harness

SEF289P

{(Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

SEF536P

CHECK POWER SUPPLY.

1} Furn ignition switch "“OFF".

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

3) Turn ignition switch “ON’".

4) Check voltage between terminal (3@
and ground with CONSULT or tester.
Voltage: Battery posilive voltage

NG

OK

h 4

Repair harness or con-
nectors.

SCrews.

B I E—
€ '3

[[_Eecwm Jol connector]| arip)

G

55

SEFGA7P|

/.
Intake manifoid
Kcollector
D /

SEF539P

HE

I_ecm Hcouuecmnﬂ o
54

&

Q]

e

SEF538P!

CHECK GROUND CIRCUIT.

1) Turn ignition switch "“OFF".

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

4) Check harness continuity between
terminal! @ and ECM terminal 9.
Continuity should exist.

NG

OK

b

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT.

1) Check harness continuity between
terminal ( and ECM terminal &b .
Continuity should exist.

NG

OK

4

Repair harness or con-
nactors.

CHECK COMPONENT

{Mass air flow sensor}.

Refer to “"COMPONENT INSPECTION™.
(See page EC-107.)

NG

OK

A 4

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

v Trouble is not fixed.

nector and retest,

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

Y

INSPECTION END

EC-106

Replace mass air flow
sensor.
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TROUBLE DIAGNOSIS FOR DTC 12

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

(Cont’d)
/GED | COMPONENT INSPECTION

Mass air flow sensor

1. Turn ignition switch “ON"". @l
2. Start engine and warm it up sufficiently.

cmg.;E }\KMass air ﬂob\

e 7\ SENSOr hamess
ccl)nnector\
AN

® O 3. Check voltage between terminal (1) and ground.

» A
Conditions Voltage V
= Ignition switch "ON’’ (Engine stopped.) Less than 1.0
SEF540P Idle (Engine is warm-up sufficiently.) 10-17 EM
Racing (ldle - about 4,000 rpm}) 1.0-1.7 - Approx. 4.0
LG
») 4, NG, remove mass air flow sensor from air duct. Check hot

film for damage or dust.

FE

)

SEFB09P

€L

M7

AT

FA

A

BR
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TROUBLE DIAGNOSIS FOR DTC 13

Engine Coolant Temperature Sensor (ECTS)

s Terminal
(DTC: P0115)
The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage sig-
|| nal from the ECM. The modified signal returns to the ECM as
the engine coolant temperature input. The sensor uses a ther-
Q mistor which is sensitive to the change in temperature. The
electrical resistance of the thermistor decreases as tempera-
Gasket ture increases.
SEF584K
ar < Reference data>
10F .
§- Engine cc::lllarzt temper Voltage Resistance
g ¥ Accepiable - (v) (k)
g 2 C (CF)
_’é 13F -10 (14) 4.4 9.2
E 0.4} 20 (68) 35 25
gf i 50 (122) 22 0.84
20 0 20 40 60 B0 100
{-4) (32) (68){104)(140(176)(212) 90 (194) 1.0 0.25
Temperature °C (°F)
SEFQ12P
Diagnostic Check ltem
Trouble Code Malfunction is detectegd when ... _ec
{Possible Cause)
Na.
13 # An excessively high or low voitage from the sensor ¢ ?;:e::n:;rc;:xi?;rso en or shorted.)
PO115 is entered to ECM. P '

o Engine coolant temperature sensor

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

1)} Turn ignition switch “ON",
2) Select "DATA MONITOR” mode with CONSULT.
3) Wait for at least 5 seconds.
OR
@ 1) Turn ignition switch “ON" and wait for at least 5
seconds.
2) Select “MODE 3" with GST.
OR
1) Turn ignition switch “ON" and wait for at least §
seconds.
2) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then turn “ON".
3} Perform diagnostic test mode il (Self-diagnostic

results) with ECM,
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TROUBLE DIAGNOSIS FOR DTC 13

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

EC-ECTS-01
@l
s : Detectable line for DTC
e : Non-detectable line for DTC A
: AT models
ENGINE @
COQLANT
—CMD— | TEvPERATURE Bl

SENSOR

2
L2 I T
£

— FE
B{I JOINT

- CONNECTOR-25
B{I Ao oL

T

L
B
AT
\j \
FA
RA
B
i,
SENS
GND

£
(1]

ST
ECM (E ROL MOD AT CONTROL
{ECCS CONT ULE) AT
BF
EA
@ 0PN NN GD) EL
GY L iL

101|102 10104 |10s{106]107}108)
1ogf11] 111]112] [113[n1a]115}116
L OC GE E ) B EEEfE

MEC082B
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TROUBLE DIAGNOSIS FOR DTC 13

Engine coolant
temperature ¥

sensor harness
connector

SEF278P

SEF541P

SEF542P

Engine Coolant Temperature Sensor (ECTS)

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

INSPECTION START

y

CHECK COMPONENT

(Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION",
(See page EC-111.)

OK
L 4

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

+ Trouble is not fixed.

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

4

INSPECTION END

EC-110

¥

CHECK POWER SUPPLY. NG | cCheck the following.
1} Turp ignition switch "OFF™. "] e Harness continuity
2) Disconnect engine coolant tempera- between ECM and
ture senser harness connector. engine coolant temper-
3) Turn ignition switch "ON™", ature sensor
4) Check voltage between terminal @ If NG, repair harness or
and ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
CK
B 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 temper-
Continuity should exist. ature sensor
# Harness continuity
oK between A/T control
unit and engine coolant
temperature sensor
If NG, repair harness or
connectors.
y
NG

Replace engine coolant
temperature sensor.

270




TROUBLE DIAGNOSIS FOR DTC 13

L/

SEF152P

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

COMPONENT INSPECTION

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

Temperature °C {°F) Resistance kQ
20 (68) 21-29
50 (122) 0.68 - 1.00
80 (194) 0.236 - 0.260

If NG, replace engine coolant temperature sensor.

EC-111

MA

EM

LC

FE

cL

MT

AT

FA

RA

BR

ST

BF

HA

EL
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TROUBLE DIAGNOSIS FOR DTC 14

Vehicle speed
sensor

AEC110

Vehicle Speed Sensor (VSS) (DTC: P0500)

The vehicle speed sensor is installed in the transaxle. it con-
tains a pulse generator which provides a vehicle speed signal
to the speedometer. The speedometer then sends a signal to
the ECM.

Diagnostic Check items
Trouble Code Malfunction is detected when ... ]
{Possible cause)
No.
Harne t
@ The almost 0 km/h {0 MPH) signal from the vehicle ¢ 8S -or connector L
14 . {The vehicle speed sensor circuit is open or
speed sensor is entered to ECM even when the

POS00 vehicle is drivin shorted.]

9- e Vehicle speed sensor

B vERICLE SPEED SEN CKTH

AFTER TOUCH START.
DRIVE VEHICLE
AT 10km¢/h {Bmph) OR
MORE WITHIN 15 sec.

)
[ next ][ START |

MEF559D

Tr MONITOR 7 NO FAIL D

VHCL SPEED SE 20krm/h
PN POSI SW OFF

I RECORD |

SEF941N

OVERALL FUNCTION CHECK

instead of performing the DTC DETECTING CONDITION, the
following method can be used for checking the function of the
vehicle speed sensor. (However, the DTC detection cannot be
confirmed.)
1) Jack up drive wheels.
2) Start engine.
3) Perform “VEHICLE SPEED SEN CIRCUIT” in “FUNGC-
TION TEST” mode with CONSULT.
OR

2) Start engine. ]
3) Read vehicle speed sensor signal in “DATA
MONITOR’ mode with CONSULT.
The vehicle speed on CONSULT should be able to
exceed 10 km/h (6 MPH) when rotating wheels with suit-
able gear position.

OR

EC-112
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TROUBLE DIAGNOSIS FOR DTC 14

FUEL 8YS #1
FUEL SYS #2
CALC LOAD
COOLANT TEMP
SHORT FT #1
LONG FT #1
SHORT FT #2
LONG FT #2

CLOSED
CLOSED
19%
83°C

1%

0%

3%

0%

NGIN P 2037RPM
IGN ADVANCE 38.0°

INTAKE AtR

43°C

SEF568P

Vehicle Speed Sensor (VSS) (DTC: P0500)

(Cont’d)

1) Jack up drive wheels.
2) Start engine.
3) Read vehicle speed sensor signal in ""MODE 17" with

GST. @l
The vehicle speed on GST should be able to exceed 10
km/h (6 MPH) when rotating wheels with suitable gear
position, A
OR

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION  EWM

1) Start engine and warm it up sufficiently.
2) Perform test drive for at least 10 seconds continu- Le
ously in the following recommended condition.

Engine speed : 1,650 - 2,400 rpm
Intake
manifold vacuum: —49.3 to —26.7 kPa

(=370 to —200 mmHg, ~14.57 to

—7.87 inHg) FE
Gear position : Suitable position (except “N"

or “P" position)
3) Stop the vehicle, turn ignition switch “OFF”', wait for GL
at least 3 seconds and then “ON".
4) Perform '‘Diagnostic Test Mode Il (Self-diagnostic
results)"” with ECM. BT
*) Even though Diagnostic Trouble Code is not
detected, perform the above test drive at least one
more time.

AT
FA
RA
BR

ST

EC-113 273



TROUBLE DIAGNOSIS FOR DTC 14

Vehicle Speed Sensor (VSS) (DTC: P0500)

(Cont'd)
IGNITION SWITCH EC-VSS-01
ON or START
i Refer to
10A | Fuse  |*EL-POWER",
g ﬁ-%c?( mmmm : Detectable line for DTG
¥ weemmm ;. Non-detectable line for OTC
2 @D
i
G
COMEINATION METER
]"_m (SPEEDOMETER)
SPEEDOMETER [1o]- & |
PIL LG/B BRW
Gl
JUNCTION
R
]
FiL
P LG/B  BRAW
1 -
) Lo = =
L LG/B BR/W
I I 71
PIL LG/B BRW B B
[es] sl 1l 1
VSP ECM VEHIGLE = =
ECCS SPEED (172 I (TXE)]
S
Refer to last page (Foldout page).
7 ]
I =) fm [ D)
T Holt T Fa £ 73] :
' W BR W :

ot rorfrog] __[1]2]3
voefivormi[z} [rialivaliis|ive| [2LEL7 18]

17[ngnsf12of [r21]122f12s]124] iEiE,-:E!E:

| At |

MECO748
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TROUBLE DIAGNOSIS FOR DTC 14

DISCONNECT

B

Vehicle Speed Sensor (VSS) (DTC: P0500)

(Cont’d)
DIAGNOSTIC PROCEDURE

.nﬁ}ﬁMﬁ

[ IOE CONNECTOR ]|

&

[Q]

SEF543P

INSPECTION START

h J
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1) Turn ignition switch ""OFF". "| @ Harness connectors
2) Disconnect ECM harness connector (GID}
and combination meter harness con- ® Harness continuity
nector. between ECM and com-
3) Check harness continuity between bination meter
ECM terminal & and terminal 4. [f NG, repair harness or
Continuity should exist. connectors.
OK
.
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

Y

OK

Y

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

Y

Trouble is not fixed.

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

INSPECTION END

EC-115

Check the following.

» Harness connectors
(GID}

e Harness continuity
between combination
meter and vehicle
speed sensor

If NG, repair harness or

connectors.

» Vehicle speed senscr
and its circuit
(Refer to EL section.}

MA

EM

LG

FEE

CL

MT

AT

FA
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BR
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TROUBLE DIAGNOSIS FOR DTC 21

Ignition Signal (DTC: P1320)

Ignition coil & power transistor

The ignition signal from the ECM is sent to and amplified by the
power transistor. The power transistor turns on and off the
ignition coil primary circuit. This on-off operation induces the
proper high voltage in the coil secondary circuit.

L~ A U\
Ignition coil (with power
fransistor) harness connector

SEF264P

Diagnostic
heck It
Trouble Malfunction is detected when ... ¢ _ec em
(Possibie Cause)
Code No.
e Harness or conneclors
(The ignition primary circuit is open or shorted.)

21 & The ignition signatl in the primary circuit is not o Power transistor unit built into ignition coil
P1320 entered during engine cranking or running. # Condenser

e Crankshaft position sensor (REF)
o Crankshaft position sensor (REF) circuit

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

Note: If both DTC 21 (P1320) and DTC 11 (P0340)}, 47 {P1335), 82
(P0335) or 95 (P1336) are displayed, perform TROUBLE
DIAGNOSIS FOR DTC 11, 47, 82 or 95 first. (See EC-99,
167, 197, or 218.)

1) Turn ignition switch “"ON",
=/ 2) Select "DATA MONITOR"” mode with CONSULT.
3) Start engine.
OR
@ 1) Turn ignition switch “ON"".
2) Start engine.
3) Select MODE 3 with GST.
OR
1) Turn ignition switch “‘ON’’.
2) Start engine.
3) Turn ignition switch “OFF" and wait for at least 3
seconds, then "ON".
4) Perform diagnostic test mode Il (Self-diagnostic
results) with ECM.

EC-116 276



TROUBLE DIAGNOSIS FOR DTC 21

Ignition Signal (DTC: P1320) (Cont’d)

- EC-IGN/SG-01
BATTERY
@l
30A _ WA
[
ey Refer o EM
*EL-POWER",

W/PU

i LG

STARAT | IGNITION

‘ SWITCH
OFF “@.. N
ACC
wec L FE
r to "EL-POWER ") BIR ]
S o] a
MT
mmEs : Detectable line for DTC
w———: Non-detectable line for DTG
AT
- FA
n@n : @ = {} Next page
| RA
R
i B
CONDENSER
== ot
B
I s
B 'l> EOC-EGN!SG-OS B
HA
- 1
| ] [ 20y
3

MECO072E
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TROUBLE DIAGNOSIS FOR DTC 21

Ignition Signal (DTC: P1320) (Cont’d)

EC-IGN/SG-02

ECM (ECCS CONTROL MODULE) (FITD)

IGN#1 IGN#3 IGN#5
(8] ] 3]
Y/R LR PUMW
Preceding @
page R 1
§ mumn —— @ = = R Next

IGNITION IGNITION IGNITION
COIL NO.1 COILNO.3 COIL NO.5
ITH POWER (WITH POWER (WITH POWER
RANSISTOR) == TRANSISTOR) ] TRANSISTOR) _

B
SPARK SPARK SPARK
PLUG PLUG PLUG

N : Detectable line for DTG
= : NON-detectable line for DTC

dh®®eme
[Ch ay GY

102]109) 108} 1]2J3] |4
o111 115 Eﬂmﬂ m
I KE 124 iEEi‘E!Eiﬁmi‘IE 15)

MECO073B
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TROUBLE DIAGNOSIS FOR DTC 21

Ignition Signal (DTC: P1320) (Cont’d)

EC-IGN/SG-03

ECM (ECCS CONTROL MODULE)EID

IGN#2 IGN#4 Iﬂﬁ
] 4] ]
G/R GY GYR
Preceding @ n
page 1
¢ = —

g —
By

By

-

gy

G iR GY GY/R
IGNITION IGNITION
COIL NO.2 COILND.4 giohfal.T ilu%N
(WITH POWER (WITH POWER oS (WITH Pi)sWER —m——
TRANSISTOR) TRANSISTOR) TRANSISTOR)

2
B B B

SF'AFIK SPARK SPARK

PLUG PLUG PLUG

- Precedig page @B —

AR ] ? I I
" . B B B
R : Detectable line for DTC l

s ;. NoON-detectable line for DTC J_ I .

L L

Fi9

NIED 106]107]
1ogtiol1n{ig] lngnais
I EEIREBEE

MEC107B
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TROUBLE DIAGNOSIS FOR DTC 21

~Ignition Signal (DTC: P1320) {(Cont’d)
Ignition coit (with power \ <
IransF)strl harness connector Sl

DIAGNOSTIC PROCEDURE
INSPECTION START

v B

No SEARCH FOR MALFUNC-

— TIONING CIRCUIT-2.
Yes (without ) 1) Turn ignition switch

=3

lves (with )

> “ON".
SEARCH FOR MALFUNCTIONING

¥y

Does engine stari?

2} Check voltage between
ignition coil terminals
and ground.

Voltage: 0.01 - 0.1V

IC

SEF264P

- CIRCUIT-1.
B activevesT B [ 1) Start engine.
* %% POWER BALANCE * % % 2) Pertorm "POWER BALANCE"
=;::;=;:MN:ESQ;OR s=z===== in “ACTIVE TEST” mode with
y §25rpm CONSULT
MAS AIR/FL S 1.53V :
IACV-AACA € 20 step 3} Search far circuit which does
Iﬁ] not produce a momentary
== engine speed drop.
B2 )31 4] ws
[5][6] ":| START <
SEFB30P Y

NG | Check the following.

# Harness connectors

E&w, (2D

CHECK POWER SUPPLY.
1) Disconnect ignition harness connec-
tors and condenser harness connec-

¥

IE = CONNECT .

A€ C
GED)

Ignition coil harmess

connectors

D G

= SEFG7gP

DISCONNECT h DISCONNECT
A€ 4€E
Condenser
@-hamess (TE@- ignition coil
connector harness
connectors

ol

>

SEFGBOP

!

tar.

2) Turn ignition switch “ON’".

3) Check voltage between each ignition
coil harness connector terminal @)
and ground, condenser harness con-
nector terminal (I) and ground.
Voltage: Baltery voltage

QK

EC-120

@&, (BD

e Harness continuity
between ignition switch
and ignition coils, igni-
tion coil relay and con-
denser

o Condenser
Refer to "COMPONENT
INSPECTICN", (See
page FC-122)

If NG, repair harness,

conneclors or component.




TROUBLE DIAGNOSIS FOR DTC 21

Ignition Signal (DTC: P1320) (Cont’d)
I-E—] DISCONMECT DISCONNEGT ®

€ €&&
[CEcm [jcomecton] Gl 4 D) l

723768 CHECK GROUND CIRCUIT. NG | Repair harness or con- @l
[t iind i -
1) Disconnect each ignition coil harness nectors.
connector and ECM harness connec-
Q] tor. MA
2) Check harness continuity between '
each ignition coil harness connector
SEFEB1P terminal (3 and each ECM harness EM
connegctor terminal.
Continuity should exist.

LG
CK
\ 4
CHECK COMPONENT NG | Replace ignitien coil
(Power transistor and coil). | assembly.
Refer to *“COMPONENT INSPECTION",
{See page EC-122)) EE
lox
Disconnect and reconnect harness con- €L

nectors in the circuit. Then retest.

y Trouble is not fixed. MT

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

AT

FA

s
INSPECTION END

BR

ST

BF

HA

EL
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TROUBLE DIAGNOSIS FOR DTC 21

W DISCONNECT

SEFG82P|

/'\ Pty

4/ Co\t}dQegser /\

‘lntake manifold ~
collector =&

©
SEF683P

lgnition Signal (DTC: P1320) (Cont'd)

COMPONENT INSPECTION

Ignition coil (Primary) and power transistor
1. Disconnect ignition coil harness connector.

2. Check ignition coil (Primary) and power transistor continu-

ity between terminals as shown in the following chart.

S termi-
nal Terminal (1) Terminal @ Terminal @
side
) Resis- Resis- Resis-
®| termi- tance Result tance Result tance Result
na Q o] Q
side
— — (o) (o)
Terminal _ - Not oo OK Not co OK
@ orQ or 0
— _— 0 NG 0 NG
[e'e] — — [ea] NG
Terminal | Not co OK Not oo
— — OK
@ orQ or 0
9] NG —_ — 0 NG
oo (=] NG - —_
Terminal | Not co oK Not oo 0K .
&) or 0 or 0
a NG 0 NG — —

If NG, replace ignition coil assembly.

Condenser

1. Disconnect condenser harness connector,
2. Check condenser continuity between terminals (I and @).

Resistance: Above 1 MQ

EC-122
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TROUBLE DIAGNOSIS FOR DTC 25

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

SYSTEM DESCRIPTION

Crankshaft position sensor Engine speed

(POS)

Y

Engine cooclant iemperature Engine coolant temperature

sSensor

Y

Ignition switch Start signal

¥

Throttle position sensor Throttle position

Y

Inhibitor switch (A/T models)/ Park/Neutral position

Y

Neutral position switch (M/T ECM
modeis) (ECCS
control »| IACV-AAG valve
Air conditioner operation module)

Air conditioner switch

Y

. . Power steering load signal
Power steering oil pressure

switch

Battery Battery voltage

Y

Vehicle speed sensor Vehicle speed

Y

Cooling fan Cooling fan operation

Y

Electrical load Electrical load signal .

This system automatically controls engine idle speed to a specified level. Idle speed is controlled
through fine adjustment of the amount of air which by-passes the throttie valve via IACV-AAC valve. The
IACV-AAC valve changes the opening of the air by-pass passage to control the amount of auxiliary air.
This valve is actuated by a step motor built into the valve, which moves the valve in the axial direction
in steps corresponding to the ECM output pulses, the opening of the valve is varied to allow for opti-
mum contro! of the engine idling speed. The crankshaft position sensor (POS) 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 optimum value stored in the ECM is deter-
mined by taking into consideration various engine conditions, such as during warm up, deceleration, and
engine load (air conditioner, power steering and cooling fan operation).

COMPONENT DESCRIPTION
From air cleaner

<= The IACV-AAC valve is operated by a step motor for centralized
zontrol of auxiliary air supply. This motar has four winding
phases and is actuated by the output putse signal of ECM which
0 turns ON and OFF two windings each in sequence. Each time
the IACV-AAC valve opens or closes to change the auxiliary air
= quantity, an ON pulse is issued. When no change in the auxil-
iary air quantity is needed, the valve remains at a certain
opening, hence no pulse signal output is issued.

To Intake Coil
manifold Valve SEF765P

EC-123
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TROUBLE DIAGNOSIS FOR DTC 25

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

Diagnostic

Trouble Code Malfunction is detected when ... Che:ck tems
No (Possible cause)
e Harness or connectors
a} The |ACV-AAC valve does not operate properly. {The IACV-AAC valve circuit is open.)
T e |ACV-AAC valve
POSOS | ;‘-H;-l'll:l‘é-;ggl:”(;ar:laé&-c;;é ................................................

b) The IACV-AAC valve does not operale properly. {The IACV-AAC valve circuit is shorted.)

® JACV-AAC valve

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

For the above malfunction a)

1)
2)
3)

Turn ignition switch “ON".
Select “DATA MONITOR” mode with CONSULT.
Start engine and wait for at least 3 seconds.

®

1)
2)

OR
Start engine and wait for at least 3 seconds.
Select “"MODE 3" with GST.

OR

NQ
JOOLS,

1)
2)

3)

Start engine and wait for at least 3 seconds.

Turn ignition switch “OFF'". Wait for at least 3 sec-
onds and then turn “ON'"" again.

Periorm ‘Diagnostic Test Mode Il (Self-diagnostic
resutts}” with ECM.

For the above malfunction b)

1)
2)

3)

4)

Start engine and warm it up sufficiently.
Turn ignition switch “"OFF" and wait for at least 3
seconds.
Turn ignition switch “ON" again and select “DATA
MONITOR” mode with CONSULT.
Start engine and run it for at ieast 30 seconds at idle
speed. (Headlamp switch, rear defogger switch:
QFF)

OR

1)

Start engine and warm it up sufficiently.
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. {Headlamp switch, rear defogger
switch: OFF)

4) Select "MODE 3" with GST.

OR
1) Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF"” and wait for at least 3
seconds,

3) Start engine again and run it for at least 30 seconds
at idle speed. (Headlamp switch, rear defogger
switch: OFF)

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

5) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)’’ with ECM,

EC-124



TROUBLE DIAGNOSIS FOR DTC 25

Idle Air Control Valve (IACV) — Auxiliary Air

Control (AAC) Valve (DTC: P0505) (Cont'd)

EC-AAC/V-01
I : Detsctable line for DTC
BATTERY wems : Non-detectable line for DTC
Refer to
*EL-POWER".
7.5A
wiL
| IACV-AAC VALVE
WiL =
=1 PU/G{E
+— [Becron
- e
i (W)
LI
waL V\i/L Gv/cule ] I_rwm)'\]
WL WA T {1 [
el } O o
& |Eccs
[l RELAY
é Q 4
WF i
WB R
@- (e W
-
GED WB R 4
1 -
3—|
n
wBe A R PU/G GY/G Y GY/L
1 1 721 01 Ifsy [Fz=] Izl
SSOFF vB VB |§1c; |§§: |§,§: I#Sf

ECM (ECCS CONTROL MODULE) {Fici

101]102}10)

10a110] 111
117]118j119

EC-125

MEC0a0B

A
EM
LG
FE
GL
MT
BT
FA

RA

A&
EL

D
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TROUBLE DIAGNOSIS FOR DTC 25

G
IACV-AAC j

4w valve hamess

ector A‘\

LY

\

Brake booster .
f

SEF271P

Idie Air Control Valve (IACV) — Auxiliary Air

Control (AAC) Valve (DTC:

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

P0505) (Cont’d)

|

101 115 122 123

f—} =~ DISCONNECT C‘
S A€
\4[5]6/
L
= SEF731P
B
= DISCONNECT = DISCOMNECT
HS. 15
3

[_EcM__[O] CONNECTOR]| /1

\4[5{6/

|

SEF821P

CHECK POWER SUPPLY.

1) Turn ignition switch "“OFF".

2) Disconnect canister purge centrol
valve harness connector.

3) Turn ignition switch "ON".

4) Check voltage between terminals (2,
(8 and ground with CONSULT or
tester.

Voltage: Battery voltage

NG I check the following.

g lox

"1 @ Harness connectors

(GDX

e Joint connector-4
(GD);

e Harness conlinuity
between |IACV-AAC
valve and ECCS relay

If NG, repair harness or

connectors.

CHECK QUTPUT SIGNAL CIRCUIT.

1) Turn ignition switch "“OFF".

2) Disconnect ECM harness connector.

3) Check harness continuity between
ECM terminal and terminal (3,
ECM terminal (35) and terminal (8,
ECM terminal (02} and terminal (1),
ECM terminai (328) and terminal (@) .
Continuily should exist.

NG Repair harness or con-
-

lOK

| nectors.

CHECK COMPGONENT

(IACV-AAC valve).

Refer to *"COMPONENT INSPECTION".
{See page EC-126.}

NG Replace IAGV-AAC valve.

oK

Y

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 connec-
tor. Reconnect ECM harness connector

and retest.
'

INSPECTION END

SEFT61P

COMPONENT INSPECTION
IACV-AAC valve

1. Remove idle air adjusting unit assembly (IACV-AAC valve

is built-in) from engine.

(The IACV-AAC valve harness connector should remain

connected.)

2. Turn ignition switch “ON'" and “OFF"”, and ensure the IACV-
AAC valve shaft smoothly moves forward and backward,

according to the ignition switch position.
If NG, replace the IACV-AAC valve.

EC-126
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TROUBLE DIAGNOSIS FOR DTC 31

Engine Control Module (ECM)-ECCS Control
Module (DTC: P0605)
The ECM consists of a microcamputer, inspection lamp, a diag-
nostic test mode selector, and connectors for signal input and
ouiput and for power supply. The unit controls the engine. G
MA
SEC220B EM
Diagnostic Trou- o Check items
ble Code No. Malfunction is detected when .... (Possible cause) LC
31 . o o e ECM
POGOS & ECM calcuiation function is malfunctioning. (ECCS control module)
DIAGNOSTIC TROUBLE CODE DETECTING CONDITION
1) Turn ignition switch “ON"", FE
2) Select "DATA MONITOR" mode with CONSULT and
wait for at least 3 seconds.
OR €l
@ 1) Turn ignition switch “ON" and wait for at least 3
seconds. MT
2) Select “Mode 3" with GST.
OR
1) Turn ignition switch "ON" and wait for at least 3 ,y
seconds.
2) Perform "Diagnostic Test Mode |l {Self-diagnostic
results)’” with ECM. FA
INSPECTION START
RA
A
1) Turn ignition switch "“ON"". BR
2) Select "SELF DIAG RESULTS"
mode with CONSULT.
3) Touch “ERASE"". ST
OR
@ 1) Turn ignition switch “ON'"", BE
2) Select MODE 4 with GST,
3} Touch "ERASE".
o i
o 1) Turn ignition switch "ON".
2) Erase the diagnostic test
mode Il {Sel-diagnostic EL
results) memaory.
l DX
®
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TROUBLE DIAGNOSIS FOR DTC 31

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

l

PERFORM SELF-DIAGNOSIS.
Select “SELF DIAG RESULTS"
2/ mode with CONSULT.
OR

@ Select MODE 3 with GST.

l‘.g-s[]

OR

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

A

Is the DTC 31 (P0605) displayed again?

Yes

Replace ECM.

No

y
INSPECTION END

EC-128
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400)
SYSTEM DESCRIPTION

Crankshaft position sensor (POS) Engine speed o
i @l
Mass alir flow sensor Amount of intake air
. " ! Ll
{for California models) ECM EGR (& A
) (ECCS canister)
Engine coolant temperature sensor Engine coolant temperature | control » control
module) solenoid [E
Ignition switch Start signal valve
. LC
Vehicle speed sensor (for non-Califor- | Yehicle speed R
nia modeis) -
This system cuts and controls vacuum applied to 1) Low engine coolant temperature
EGR valve (and canister} to suit engine operating 2) Engine starting EE
conditions. This cut-and-contro! operation is 3} Engine stopped
accgmplished through tt_we ECM and the EGR (& 4) Engine idling oL
canister) control soienmd. valve. Wl?en the ECM 5) Excessively high engine coolant temperature
detects any of the foIIO\:'vmg condrt_lons, current 6) Mass air flow sensor malfunction (for Califor-
flows through the solenoid valve. This causes the .

! ) nia models) M
port vacuum to be discharged into the atmo- 7L hict d (for non-California mod-
sphere. The EGR valve (and canister) remain ) Low vehicle speed {for no
closed. els)

AT
EGR and Vacuum EGR (& canister) control solenoid valve
Ignition switch FA&
ECM
ECM
EGR temperature sensor RA
a —F
Canister EGRC-BPT BA
{Non-California valve
medels) Throttle
bOdy SEF167PA STF
.BF
A
COMPONENTS DESCRIPTION EL
o
[+]
° s Exhaust gas recirculation (EGR) valve o
5 Py The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in
response to throttle valve opening. The vacuum controls the
movement of a taper valve connected to the vacuum diaphragm
in the EGR valve.
SEF783K
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TROUBLE DIAGNOSIS FOR DTC 32

To EGR valve
and carbon
To intake canister
air flow

Vacuum
signal

SEF240P
EGR temperature
sensor
EGR
temperature
ECM

SEF073P

EGR Function (DTC: P0400) (Cont’d)

EGR control solenoid valve (for California models)

EGR and canister control solenoid valve (for
non-California models)

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

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

ON-BOARD DIAGNOSIS LOGIC

if the absence of EGR flow is detected by EGR temperature

sensor under the condition that calls for EGR, a low-flow mal-
function is diagnosed.

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

Diagnostic Trou-

Malfuncticn is detected when ...

Check [tems

ble Code 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
30 e EGR (and canisier) control solenoid valve
POADD e Tube leaking for EGR valve

condition.

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

e EGR (and canister) control solenoid valve
® EGR valve leaking or stuck open

OVERALL FUNCTION CHECK

Instead of performing DTC DETECTING CONDITION, the following method can be used for checking the

EGR function. (The "NG" of the OVERALL FUNCTION CHECK means the same as the DTC detection.)

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

data with CONSULT or Generic Scan Tool.

If the engine coolant temperature is higher than or equal to 70°C (158°F), perform only “For the above

malfunction a''.

i the engine coolant temperature is lower than 70°C (158°F), perform both “‘For the above malfunction
a'' and “'For the above malfunction b,

EC-130
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TROUBLE DIAGNOSIS FOR DTC 32

t Throttle body

EGRC-BPT valve
L
Air duct 4

SEF5892P

Macrivetest [
ecrcsowv  OFF

e iprgtd MON'TOH —_——sa=ErT
CKPSsAPM (POS) 732 rpm

[ ON_ ][ onorr | IS

SEFE10P

D O

—
-
CONKECT

A€
€D)

CORNECT

€ &
[ _Ecm EEICONNEGTOHH

Q]

SEF611P

ot
Air duct
Ny

\

\ <\
EGRC-solenoid
/valve

g,

SEF296P

EGR Function (DTC: P0400) (Cont’d)

For the above malfunction a

®"

Disconnect the rubber tube to EGR control solenoid
valve (for California models) or EGR & canister con-
trol solencid valve (for non-California models), which
comes from throttle body.

2) Disconnect the rubber tube to fuel pressure
regulator, which comes from intake manifold.

3) Connect the solenoid valve and intake manifold with
rubber tube. (The intake manifold vacuum will be
directly applied to the solenoid valve.)

4) Start engine.

5) Select "EGRC SOLENOID VALVE" in "ACTIVE
TEST” mode with CONSULT and turn the solenoid
valve "OFF”,

6) Check the EGR valve lifting when racing up {o 2,000
rpm through 4,000 rpm under no load.

EGR valve should lift up and down without sticking.

7)  Warm up engine sufficiently.

8) Check voltage between EGR temperature sensor
harness connector terminal (1 and ground at idle
speed.

Less than 4.5V should exist.

9)  Turn ignition switch “"OFF"".

Check harness continuity between EGR temperature
sensor harness connector terminal @ and ECM ter-
minal 43 .

Continuity should exist.

10) Perform “COMPONENT CHECK”, ‘EGR temperature

sensor’’. (See page EC-138.)
OR
1) Disconnect the rubber tube to EGR control solenoid
valve (for California models) or EGR & canister con-
trol solenoid valve (for non-California models), which
comes from throttle body.

2) Disconnect the rubber tube to fuel pressure
regulator, which comes from intake manifeld.

3) Connect the solenoid valve and intake manifold with
rubber tube. (The intake manifold vacuum will be
directly applied to the solenoid valve.}

4) Disconnect EGR (& canister) control solenoid valve
harness connector.

[The DTC for EGR (& canister) control solenoid valve
will be displayed, however, ignore it.]

5) Start engine.

6) Check the EGR valve lifting when racing up to 2,000
rpm through 4,000 rpm under no load.

EGR valve should lift up and down without sticking.

7} Reconnect its harness connector.

8) Warm up engine sufficiently.

9) Check voltage between EGR temperature sensor
harness connector terminal (@ and ground at idle
speed.

Less than 4.5V should exist.

10) Turn ignition switch "OFF”’,

Check harness continuity between EGR temperature
sensor harness connector terminal @ and ECM ter-
minal 43 .

Continuily should exist.

EC-131
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400) (Cont’d)

& 11) Perform "COMPONENT CHECK", "EGR temperature
sensor’’. {See page EC-138.)

NS Y

Y S EGR & canister =7 /
h s‘ control solenold va!{ve,.\_ =

LN, = ¥ —} %
N2 -'/\ ¢ ;r’f |
\ '(4“ /-Ai.r duct

o \ A\
i SEF28iP

o~

Check the EGR valve
lifting when racing up
to 2,000 rpm through

J / 4,000 rpm.

SEFO76P
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400) (Cont’d)

For the above malfunction b

1)  Disconnect the rubber tube to EGR control solenoid

valve (for California models) or EGR & canister con-
trol solenoid valve (for non-California models), which
comes from throttle body. Gl

2) Disconnect the rubber tube to fuel pressure
regulator, which comes from intake manifold.

3) Connect the solenoid valve and intake manifold with #A
rubber tube. {The intake manifald vacuum will be

WacmveTestl [
EGRC SOV ON

======== MONITOR ===z====
CKPS:RPM (POS)  725rpm

BT [ ovioFF §[ OFF | directly applied to the solenoid valve.) .
SEFg12P 4) Start engine. EM
5) Select “EGRC SOLENOID VALVE" in “ACTIVE
Eggt gg:; 8255 TEST””mo,c,ie with CONSULT and turn the solenoid Le
CALC LOAD 0% valve “ON".
8) Check for the EGR valve lifting when racing up to
LONG FT #1 0% 2,000 rpm through 4,000 rpm under no load.
fgﬁgﬁ__ﬁg? g:;: EGR valve should be closed and should not lift up.
VEHICLE SPD oMPd 1) Disconnect the rutheF: tube to EGR control solenoid 5§
:ﬁ#‘AﬁgvﬂgCE 2}:‘% valve (for California models) or EGR & canister con-
trol solenoid valve (for non-California models), which
comes from throttie body. CIL
SEFS49P 2) Disconnect the rubber tube to fuel pressure
regulator, which comes from intake manifold.
T 2= m 3) Connect the solenoid valve and intake manifold with MT
tj.l rubber tube. (The intake manifold vacuum will be
[ = directly applied to the solenoid valve.)
[_Ecm__jojconnecror] 4) Confirm the engine coolant temperature is lower AT
T 2 than 52°C (126°F) in "“Mode 1" with GST.

Perform the following steps before its temperature EA

becomes higher than 52°C (126°F).

5) Start engine.

6) Check for the EGR valve lifting when racing up to ga
2,000 rpm through 4,000 rpm under no load.

SEF§13P

E£GR valve should be closed and should net lift up.
OR BR
1)  Disconnect the rubber tube to EGR control solenoid
valve (for California models) or EGR & canister con-
trol solenoid valve (for non-California models), which ST
comes from throttle body.

2) Disconnect the rubber tube to fuel pressure
regulator, which comes from intake manifold.

3) Connect the solenoid valve and intake manifold with
rubber tube. (The intake manifold vacuum will be A
directly applied to the solenoid valve.)

4) Confirm the voltage between ECM terminai 59 and 25
is higher than 2.24V. Bl
Perform the following steps before the voltage
becomes lower than 2.24V,

5) Start engine. 5%

8) Check for the EGR valve lifting when racing up to
2,000 rpm through 4,000 rpm under no load.

EGR valve should be closed and should not lift up.

8F
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400) (Cont’d)

Overall function check

Chack the EGR valve
lifting when racing up
to 2,000 rpm through
4.000-rpm.

SEFO75P

EC-134
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400) (Cont’d)

EC-EGRC1-01
IGNITION SWITCH &l
o mlSTAHT B : Detectable line for DTC
: FUSE | Referto s ; Non-detectable ling for DTC MA
10A 'EL-POWER".
% I(Ell-lfé)((:;}l( A AT models
[ES€D) EM
RIY
3 r_@_ TEVPERATURE LG
JOINT
CONNECTOR-10 SENSOR
ED
RY L/OR B
(D) o
=l
RY e B'EII JOINT
CONNECTOR-25
—= B'EE m CL
| L
RV o WT
=]
é EarEnoID AT
VALVE
T v v
L/B F&
A
RA
L/B L/OR B B
i) i3l el =] -
EGR EGATS GND-A sGEIGJE? 3
8T
ECM (ECGS CONTROL MODULE) AT CONTROL UNIT
BF
= — Refer to last page (Foldout page). HA
[T 1T GhkERE @ P
= EL
@@ HONONDEERERENIGD)
w T
DX
(1]2]3]4] [8]1op1]12f13014[15
[5]617]8] [ie]17]18)1 9201122

106|107

141y
122}129f124)

MECD858

EC-135 295
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Wiy

Vacuum hose connected—//.

to EGR valve l

=
Spilit

Clogging

=
R Improper connection

SEF593F

SEF1063L

MEGRC SOV CIRCUITR
DOES THE SOLENCID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

[ nex ]| NO ][ YES |

MEF357D

SactvetesTl U
ON

EGRC S0V

CKPS-RPM{POS)  Orpm

ON OFF

oo |

SEF594P

EGR Function (DTC: P0400) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y
CHECK VACUUM SOURCE TO EGR OK-; GHECK COMPONENTS
VALVE. {EGR valve, and EGRC-
1) Start engine and warm it up suffi- BPT valve).
ciently. Refer to “"COMPONENTS
2) Race engine speed at about 2,000 - INSPECTION".
4,000 rpm. (See page EG-138.)
3J) Disconnect vacuum hose to EGR
valve. iNG
4) Make sure that vacuum exists.
Vacuum should exist. Replace malfunctioning
componenk(s).
NG
B ,
CHECK VACUUM HOSE.
1) Check vacuum hose for clogging,
cracks and proper connection.
NG
Y
NG

CHECK COMPONENT
[EGR (& canister} control solenoid
valve].
1) Turn ignition switch "ON"',
2) Perform "EGRC SOL/V
CIRCUIT" in “"FUNCTION
TEST"' mode with CONSULT.

OR

¥

1) Turn ignition switch "“ON"'.

2) Turn EGR (& canister) control
solenoid valve “ON" and
"QFF' in "ACTIVE TEST"
mode with CONSULT and
chaeck operating sound.

OR

1) Turn ignition switch "“ON'".

2} When disconnecting and
reconnecting the solenoid
valve harness connector,
make sure that the solenoid

®

(The DTC for the solenoid
valve will be displayed,
however, ignore it.)

valve makes operating sound.

YOK
®

EC-136

Replace EGR & canister
control solenoid valve.
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TROUBLE DIAGNOSIS FOR DTC 32

EGR Function (DTC: P0400) (Cont'd)

|
GHECK COMPONENT NG | Replace EGR (& canister)
[EGR (& canister) control solenoid | control solenoid vaive. &l
valve],
Refer to *‘COMPONENT INSPECTION".
(See page EC-138.) MA
oK
Y
CHEGCK COMPONENT FOR NON-CALI-  |NG_| Replace activated carbon | EM
FORNIA MODELS | canister.
{Canister).

LC

Refer to ""COMPONENT INSPECTION".
(See page EC-138))

OK

r

CHECK VAGUUM HOSE (FOR NON- NG | Repair it.
CALIFORNIA MODELS). o FE
Check vacuum hose into canister for

clogging, cracks and proper connection,

OK

CL

r

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

Trouble is not fixed.
v AT

Check ECM pin terminals for damage
or the connection of ECM harness con-

nector. Reconnect ECM harness con- FA
nector and retest.

R&

¥

Check resistance of EGR temperature

sSensofr. BR
{See page EC-138.)

ST

BIF

HA

EL

(DX
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EGR valve

MEF 137D

BATTERY

SEF3221

Canister

2277 o]

SEF171PA

SEF830F|

f Apply pressure

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 (& canister) control solenoid vaive
Check solenoid valve, following the table as shown below:

Air passage
continuity
between @& and ©

Air passage
continuity

between @) and

Conditions

12V direct current sup-

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

If NG, replace EGR & canister control solenoid valve.
Canister (for non-California models)
Gently blow air from @) .
No leakage should exist.

EGR temperature sensor
Check resistance change and resistance value at 100°C (212°F).
e Resistance should decrease in response to temperature
ncrease.
Resistance: 100°C (212°F)
85.3+8.53 k(2
If NG, replace EGR temperature sensor.

EGRC-BPT valve

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

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

3) If a leakage is noted, replace the valve.

EC-138
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TROUBLE DIAGNOSIS FOR DTC 33

Front Heated Oxygen Sensor (Front HO2S) (Left
bank) (DTC: P0150)

Holder Louver

| —— S 77 '/'/’,.._ e The front heated oxygen sensor (left bank) is placed into the
front tube (left bank). It detects the amount of oxygen in the @
. exhaust gas compared to the outside air. The front heated oxy-

gen sensor (left bank) has a closed-end tube made of ceramic
zirconia. The zirconia generates voltage from approximately 1v [}
solation Heater pad Zirconia in richer conditions to 0V in leaner conditions. The front heated
bearing tube oxygen sensor (left bank) signal is sent to the ECM. The ECM
SEF408H|  adjusts the injection pulse duration to achieve the ideal air-fuel £

ratio. The ideal air-fuel ratio occurs near the radical change

from 1V to OV.
= LG
3
]
g
g
3
8 FE
o
o :
Rich ==— Ideal ratic ——= Lean
Mixture ratio Cl.
SEF238D
Diagnostic Trouble L Check Items MT
Code No. Malfunction is detected when ... (Possible Cause]
33 & An excessively high voltage from the sensor is entered to | e Harness or connectors
P0O150 ECM. {The sensor circult is open or AT
e The voltage from the sensor is constantly approx. 0.3V. shorted.)
& The maximum and minimum voltages from the sensor are | e Front heated oxygen sensor (left
not reached to the specitied voliages. bank) FA\
® |t takes more time for the sensor to respond between rich | e Fuel pressure
and lean than the specified time. ® Injectors & i
@ Intake air leaks RA
% MONTOR % No FAL L1 OVERALL FUNC'I_'ION CHECK B
Instead of performing DTC DETECTING CONDITION, the follow-
CKPS-RPM (POS)  2137rpm ing method can be used for checking the front heated oxygen -
MAS AIRFFLSE ~ 1.96V sensor function. (The “NG" of the OVERALL FUNCTION CHECK *
COOLANTEMP/S ~ 84°C means the same as the DTC detection.)
FR 02 SEN-B2 0.37v 1) Start engine and warm it up sufficiently. BE
FRO2MNTR-B2  LEAN 2) Select “MANU TRIG" and “HI SPEED” in “DATA
INJ PULSE 2.8msec MONITOR'' mode with CONSULT, and select “FR 02
Ili] SEN-B2" and “FR 02 MNTR-B2". 44,
RECORD 3) Touch “"RECORD'’ on CONSULT screen with engine
SEF§26P speed held at 2,000 rpm constant under no load.
4) Make sure of the following: EL

e “FR 02 MNTR-B2"” in “"DATA MONITOR” mode indi-
cates “RICH” and “LEAN" periodically more than 5
times for 10 seconds. E)S

e The maximum voltage of “FR O2 SEN-B2" is over
0.6V at least one time.

e The minimum voltage of “FR 02 SEN-B2" is below
0.35V at least one time.

OR
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TROUBLE DIAGNOSIS FOR DTC 33

Front Heated Oxygen Sensor (Front HO2S) (Left

bank) (DTC: P0150) (Cont'd)
CONNECT
-{\-‘?'-r.} 1) Start engine and warm it up sufficiently.
: 1\ &5 2) Set voltmeter probes between ECM terminal 51 (sen-
[ CONNECTOR 'l o X sor signal} and 25 (engine ground).
5 5 3) Make sure of the following with engine speed held at
2,000 rpm constant under no load.
e Malfunction indicator lamp goes on and off periodi-
@ o cally more than 5 times for 10 seconds in Diagnostic
mrj 7N Test Mode Il (FRONT HEATED OXYGEN SENSOR
C H MONITOR).
SEFG27P e The maximum voltage is over 0.6V at least one time.
¢ The minimum voltage is below 0.35V at least one
time.
8B
CKPS FR O2 '8-83
1751 'RPM EN '
{POS) B2
(rpm) V o Maximum
o3 2050 0.19 a AUEE N 3 * Maximum voltage
gg-g,; gggg g:g m?-g [ O should be over 0.6V
0907 2037 o018 g; ] Yo - v at least one time.
09'05 2037 018 4 . e,
0903 2080 0.23 8 . ! L S T * Minimum voltage
08"01___ 2012 043 3 H N N A S should be below 0.35V
(T — d o [ L™ 4 " . .
o Minim at least one time.
GRAPH —I o " SEF628P
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TROUBLE DIAGNOSIS FOR DTC 33

Front Heated Oxygen Sensor (Front HO2S) (Left
bank) (DTC: P0150) (Cont’d)

EC-FRO2LH-01

IGNITION SWITCH @l
ON or START

mamm : Detectable line for DTC
Refer to
108 | FUSE | *EL-POWER". —— : Non-detactabla line for DTG MA
= BOLCK W
(HEC)

EM

%-I:@—w—- 2

FRONT
HEATED LG
OXYGEN
SENSOR

Ol L 2 |
R/B R W JOINT CONNECTOR-24 EE
ol
1 ‘I
4 R r e
e
R/B | 1 1 1
@ ] = T
@3 ]
R/B . "
1 | b@\\T
4 ]
1 I
] ' \ o
] 1
| 1
| 1
: : B,
i i
fe
~ — 3R
L w B B B
[zl 511 | |
O2HL O25FL ECM ST
EECS ¢
MODULE} J__— =L
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TROUBLE DIAGNOSIS FOR DTC 33

Front Heated Oxygen Sensor (Front HO2S) (Left

bank) (DTC: P0150) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

K collector

!
Intake manifold

SEF538P

B acTverest B U
SELF-LEARN B1:100%
CONTROL 82:100%

m—m==m==s MONITOR =coo=ax
CKPS-RPM (REF) 812rpm
COOLAN TEMP/S 93°C
FR 02 SEN-81 0.91v
FR 02 MNTR-B1 102%
CLEAR |

Clear the self-learning data
1) Start engine and warm it up suffi-
ciently.

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

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

4) Wait for at least 10 minutes at
idle speed.

Is the DTC P0173 detected? Is
it difficult to start engine?
OR

SEF618P

2) Turn ignition switch ""OFF".
3J) 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 |1.

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

7) Wait for at least 10 minutes at
idie speed.

Is the DTC 86 detected? Is it
difficult to start engine?

LNO
®

EC-142

v

Front heatad oxygen
sensor harness " 4 NG
connector CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or con-
o 1) Turn ignition switch “OFF". nectors.
) 2) Disconnect front heated oxygen sen-
I sor (left bank) harness connector and
— SEF276P ECM harness connector.
3) Check harness continuity between
Y oy P ECM terminai §0) and terminal @ .
m Eé} yr.s. EE}] Continuity should exisl.
—t — 4) Check harness continuity between
[ ecm o GONNECTOHI 112[3) ECM terminal &) (or terminal (@)
51 and ground.
Continuity should not exist.
t l @ &
r
— Loosen and retighten engine ground
@i@ @ SCrews.
. J
. = SEF628P
B ,
Yes

Go to "TROUBLE DIAG-
NOSIS FOR DTC 86".
(See page EC-205.)
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TROUBLE DIAGNOSIS FOR DTC 33

Front Heated Oxygen Sensor (Front HO2S) (Left
bank) (DTC:G?(H 50) (Cont’d)

!

CHECK COMPONENT NG | Replace front heated oxy- al
[Front heated oxygen sensor heater gen sensor (left bank).
{left bank)].
Refer to "COMPONENT INSPECTICN''. MIA
OK

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

i Trouble is not fixed. LG

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

FE
h 4
INSPECTION END oL
COMPONENT INSPECTION T
an s Front heated oxygen sensor heater

Check resistance between terminais and ©. AT
Resistance: 3.3 +1.0Q at 23°C (73°F)

Check continuity between terminals ® and ©, and @.
Continuity should not exist. EA

If NG, replace the front heated oxygen sensor.

@ RA

SEF551P

DISCONKECT

BR

ST

BF

HA

EL
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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.

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

Diagnostic

Trouble Code Malfunction is detected when ... Check items
{Possible cause)
No.
H
34 e An excessively low or high voltage irom the knock * (Tiriis 01: connectcfrs it is open or shorted.}
P0325 sansor is entered to ECM. OCK Sensor circu P -

& Knock sensor

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

®

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

2) Start engine and run it for at least 5 seconds at idle
speed.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.
2) Select "MODE 3" with GST.
OR
1) Start engine and run it for at least 5 seconds at idle
speed.
2) Turn ignition switch "OFF"”, wait for at least 3 sec-

onds and then “"ON'"".
Perform “Diagnostic Test Mode Il (Self-diagnostic
resulis)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC 34

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

3
=

G

EC-KS-01

s : Detoctable line for DTC
——— : Non-detactable line for DTC
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(ECCS CONTROL MODULE)
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1 1
1 1
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1 |
1 1
] i
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i
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e e e — o ad
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mE
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TROUBLE DIAGNOSIS FOR DTC 34

Engine ground
N

_ED—‘“\

'y
Intake manifold
Kc/ellectfr

SEF539P

a7

& FKnock sensor
~ ‘{sub-harness

Air duct
AR

SEF283P
DISCONNECT o
@ E ISCOMNECT
A€ M€
oM [o] comnecron]|
54
@ L2
SEF544F
8]
.I:;. DISCONMNECT
Is.
G®
) [Q]
3 :
TSEF545P-

A€ &

EIED)

[2]

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

DIAGNOSTIC PROCEDURE

INSPECTION START

’

Loosen and retighten engine ground
SCrews.

l

CHECK INPUT SIGNAL CIRCUIT-1.

1} Turn ignition switch “OFF".

2) Disconnect ECM harness connector
and knock sensor sub-harness con-
nector.

3) Check harness continuity between
terminal (1) and ECM terminal &% .
Continuity should exist.

NG

g iOK

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT-2.
Check harness continuity between termi-
nal (1} and engine ground.

Continuity should exist,

It is necessary {o use an chmmeter
which can measure more than 10 MQ.

NG

OK

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

JF 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

SEFS46P

COMPONENT INSPECTION

Knock sensor

Check the following.

# Harness continuity
between knock sensor
sub-harness connecior
and knock sensor

If NG, repair harness or

connectors.

& Knock sensor (Compo-
nent inspection)

If NG, replace knock sen-

SOr.

1. Disconnect knock sensor harness connector.
2. Check continuity between terminal @ and ground.

Continuity should exist.

e It is necessary to use an chmmeter which can measure

more than 10 MQ.
CAUTION:

Discard any knock sensor which has been dropped or under-

gone shocks; use a new one.

EC-146
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TROUBLE DIAGNOSIS FOR DTC 35

Sansor element

Tightening nut

Gasket

Connector

SEF589K

EGR Temperature Sensor (DTC: P1401)

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

Diagnostic Trou- L Check items
ble Code No. Maifunction is detected when .... (Possible cause)
a) An excessively low voltage from the EGR
. o Harness or connectors
termnperature sensor is ererad to ECM, L
. . {The EGR temperature sensor circuit is shorted.)
even when engine coolant temperature is
e EGR temperature sensor
a5 low.
P1401 Bjnﬂ}}"é;éé;; ﬁéi;"r;i'g';'r‘q“\}'é'l‘tégé"f}'c;r;{'{H'é'ééﬁ .................................................................................................
. ¢ Harness or connectors
temperature sensor is entered to ECM, .
. . {The EGR temperature sensor circuit is open.)
even when engine coolant temperature is
. o EGR temperature sensor
high.
%r MONITOR % NO FAIL L] DIAGNOSTIC TROUBLE CODE DETECTING CONDITION
CKP$-RPM (POS) Orpm For the above malfunction a)
COOLAN TEMP/S 28°C 1) Turn ignition switch "ON” and select “DATA
MONITOR’ 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-

S— perature.)
| RECORD I 3) Start engine and run it for at least 8 seconds at idle
SEFG19P speed. [Under the engine coolant temperature is
lower than 50°C (122°F)].
FUEL SYS #1 OPEN OR :
FUEL SYS #2 OPEN @ 1) Turn ignition switch “ON’" and sefect “MODE 1" with
CALC LOAD 0%
COOLANT TEMP 31°C GST. _
ESSETFTFH‘ g://, 2) Confirm that the engine coolant temperature is lower
SHORT FT #2 0% than 50°C (122°F). (If necessary, wait until the engine
LONG FT #2 Q% coclant temperature is the same as atmosphere tem-
ENGINE SPD ORPM
VEHICLE SPD OMPH perature.) -
iGrrl AEVagCE 215-96 3) Start engine and run it for at least 8 seconds at idle
INTAK speed. [Under the engine coolant temperature is
lower than 50°C (122°F)].
SEF549R 4) Select “MODE 3" with GST.
CONNECT OR
HS 1) Turn ignition switch “ON" and confirm that voltage
— between ECM terminal 69 and ground moere than
I Ecm o CONNECTOR|} 2.35V. (If necessary, wait until the engine coolant
59 temperature is the same as atmosphere tempera-
ture.)
. 2) Start engine and run it for at least 8 seconds at idle
@ﬂ @ O speed. (Under the voitage between ECM terminal €9
and ground more than 2.35V)
L 3) Turn ignition switch "OFF", wait for at least 3 sec-
SEFB20P onds and then "ON".

EC-147

MA
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LC
FE
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RA
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TROUBLE DIAGNOSIS FOR DTC 35

EGR Temperature Sensor (DTC: P1401) (Cont'd)

4)

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

For the above malfunction b)

1)
2)

3)
4)

Start engine and warm it up sufficiently.

Turn ignition switch "OFF”, wait for at least 3 sec-

onds and then start engine.

Select "DATA MONITOR” mode with CONSULT.

Run the engine for at least 5 seconds at idle speed.
OR

1)
2)

Start engine and warm it up sufficiently.
Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then start engine.
Run the engine for at ieast 5 seconds at idle speed.
Select “MODE 3" with GST.

OR

NO
JOOLS,

Start engine and warm it up sufficiently.

Turn ignition switch "OFF”, wait for at least 3 sec-
onds and then start engine.

Run the engine for at least 5 seconds at idle speed.
Turn ignition switch ""OFF”, wait for at least 3 sec-
onds and then "ON".

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

EC-148
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TROUBLE DIAGNOSIS FOR DTC 35

EGR Temperature Sensor (DTC: P1401) (Cont’d)

EC-EGR/TS-01

SN : Dstectable line for DTC

—— : Non-detectable line for DTC

@:NT models
EGR
TEMPERATURE
—@— SENSOR
L
L‘OR B
-
7 Lyomr
CONNECTOR-25
- o]
L
B
4 Y \
LOR B B
=1 [eml [E3ll
EGRTS GND-A SENS
GND
ECM (ECCS CONTROL MODULE} AT CONTROL
UNIT F103

D) i
OO T T T T ] o)
w L

HED 105]s06}107}108]

frog{rtofimfn2f [n311a]nsfris
BEGEEE ENBEER

MECOB6B
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TROUBLE DIAGNOSIS FOR DTC 35

RN

EGR temperature

\\sensor harness
¥\ connector \

IBrake booster

SEF270P

A&

J

@ N
) SEF547P
E ‘.:‘y DISCONNECT A
€&
[Q]
- SEF548P
SEF830F

EGR Temperature Sensor (DTC: P1401) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

k 4

rEHECK POWER SUPPLY. NG_ Repair harness or con-
1) Disconnect EGR temperature sensor | nectors.
harness connector.
2) Turn ignition switch “'ON"".
3) Check voltage between terminal ()
and ground with CONSULT or tester.
Voltage: Approximately 5V
E “OK
CHECK GROUND CIRCUIT, NG | Gheck the following.
1) Turn ignition switch “"OFF'". "'| @ Harness continuity
2) Check harness continuity between between ECM and EGR
terminal (2 and engine ground. temperature sensor
Continuity should exist. » Harness continuity
between A/T control unit
OK and EGR temperature
sensor
If NG, repair harness or
connector.
NG

CHECK COMPONENT

{EGR temperature sensor).

Refer to "COMPONENT INSPECTION'.
(See page EG-150.)

lOK

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 connec-
tor. Reconnect ECM harness connector

and retest,

INSPECTICN END

COMPONENT INSPECTION

EGR temperature sensor

Y

Replace EGR temperature
sensor.

Check resistance change and resistance value at 100°C (212°F).
e Resistance should decrease in response to temperature

increase.
Resistance: 100°C (212°F)
85.31+ 8.53 kQ

If NG, replace EGR temperature sensor.

EC-150
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TROUBLE DIAGNOSIS FOR DTC 36

EGRC-BPT Valve Function (DTC: P0402)

Ignition ECM
switch Intake manifold al
Throttle --- i J
chamber ==~
MA
EGR & canister
control solenoid valve
EM
ECM
EGR val LG
GR valve cGR w
temperature
sensor
Exhaust pressure 4 (elzTox: Ty S | 57/ = I Intake
valve \V4 e oD manifold
E FiE
..... Exhaust
----- manifold
SEFQ91P @ﬂ:'
SYSTEM DESCRIPTION MIT
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. AT
ON-BOARD DIAGNOSIS LOGIC g
i

If the excess EGR flow exists due to the EGRC-BPT valve malfunction, the engine roughness will be
increased. If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGR
& canister control solenoid valve. If the engine roughness is reduced at that time, the EGRC-BPT valve gj
malfunction is indicated.

Diagnostic Trouble

Malfunction is detected when _..

Check ltems

Code No. (Possible Cause}
36 e The EGRC-BPT valve does not operate properly. e EGRC-BPT valve
Po402 o Misconnected rubber tube

@ Obstructed rubber tube

EC-151
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TROUBLE DIAGNOSIS FOR DTC 36

1- Throttle body

EGRC-BPT valve

Air duct ' SEF592P

EGRC-BPT Valve Function (DTC: P0402) (Cont'd)

OVERALL FUNCTION CHECK

instead of performing DTC DETECTING CONDITION, the follow-
ing method can be used for checking the EGRC-BPT valve func-
tion. {The “"NG’’ of the OVERALL FUNCTION CHECK means the
same as the DTC detection.)

1)

2}

3)

5)

6)

Disconnect the rubber tube to fuel pressure regulator,
which comes from intake manifold.

Disconnect the rubber tube to EGRC-BPT valve, which
comes from EGR control solenocid valve (for California mod-
els) or EGR & canister control solenoid valve {for non-Cal-
ifornia models).

Connect the intake manifold and the EGRC-BPT valve with
rubber tube. (The intake manifold vacuum will be directly
applied to the EGRC-BPT valve.)

Start engine.

Check for the EGR valve lifting when racing at lower than
1,500 rpm under no load.

EGR valve should be closed and should not lift up.

Check the EGR valve lifting when racing up to 2,000 rpm
through 4,000 rpm under no load.

EGR valve should lift up and down without sticking.
Check rubber tube between the EGR (& canister) controi
solenoid valve and throttle body for misconnection, cracks
or obstruction.

Overall function check

x 1060 rimin

Chack the EGR valve
lifting.

| =

SEFO75PB

X No pressura

SEF172P

COMPONENT INSPECTION
EGRC-BPT valve

1}
2)

Plug one of two ports of EGRC-BPT valve.

Vacuum from the other port and check leakage without
applying any pressure from under EGRC-BPT valve.
Leakage should exist.

EC-152

312



TROUBLE DIAGNOSIS FOR DTC 37, 38

Closed Loop Control (DTC: P0130, P0150)

¥ The closed loop control has the one trip detection logic.

Di .
iagnostic o Check ltem @ﬁ
Trouble Makunction is detected when ... )

(Possible Cause)
Code No.
37 @ The closed loop control function for right bank e The front heated oxygen sensor (right bank) circuit MA
PO130 does not operate even when vehicle is driving in is open or shorted.
the specified condition. e Front heated oxygen sensor (right bank) M
® Front heated oxygen sensor heater (right bank) EM
as ® The closed loop control function for left bank does |e The front heated oxygen sensor {left bank) cireuit
P0O150* not operate even when vehicle is driving in lhe is open or shorted. L
specified condition. e Front heated oxygen sensor (left bank}
® Front heated oxygen sensor heater (left bank)

*: Using CONSULT, "P0130" will be displayed in this case.

OVERALL FUNCTION CHECK

Instead of performing the DTC Detecting Condition, the follow-
CKPS+RPM (POS)  2000rpm ing method can be used for checking the function of the closed
i:%:ﬂ:g‘f ::g: loop contrql. The ““NG" of this check means the same as the AT
DTC detection.
1) Start engine and warm it up sufficiently.
. 2) Select “FR 02 MNTR-B1 (B2)'"" in “DATA MONITOR” FA
mode with CGONSULT.
3) Maintaining engine at 2,000 rpm under no-load,

M

% MONITOR ¥ NO FAL L]

RECORD check to make sure that the monitor fluctuates RA
SEF676P between “LEAN’ and “RICH’ more than 5 times dur-

ing 10 seconds. =1

OR BR

1) Start engine and warm it up sufficiently.

2) Make sure that malfunction indicator lamp goes on &T
and off periodically more than 5 times for 10 seconds
while keeping at 2,000 rpm in Diagnostic Test Mode

i, BF

(oF

DIAGNOSTIC PROCEDVURE EL
For right bank

or right ban -

Refer to TROUBLE DIAGNOSIS FOR DTC 53. (See page EC-147.)
Refer to TROUBLE DIAGNOSIS FOR DTC 91. (See page EC-215.)
For left bank

Refer to TROUBLE DIAGNOSIS FOR DTC 33. (See page EC-132.)
Refer to TROUBLE DIAGNOSIS FOR DTC 101. (See page
EC-228.)
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TROUBLE DIAGNOSIS FOR DTC 41

Intake Air Temperature Sensor (DTC: P0110)

The intake air temperature sensor is built into the air cleaner,
detects intake air temperature and transmits a signal to the
ECM.

The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decrease in response to the temperature rise.
This sensor is not directly used to control the engine system. it
is used only for the on-board diagnosis.

SEFs61P
20t
1g X
s_
g : Accoptable
3 L
& 1.0t
& oBf
[}
& 04F
0.2%
ol L L
-20 0 20 40 60 80 100
(-4} (32) (68)(104) {(140)(176){212)
Tamperature °C [°F)
SEFQ12P
Diagnostic o Check ltem
Trouble Code Malfunction is detected when ... .
{Possible Causg)
No.
a) An excessively low or high voltage from the sen-
sor is entered to ECM.
41 » Harness or connectors
......................................................................................... The sensor circuit is open or shorted.
PO110 b) Ralionally incorrect voltage from the sensor is (The sensor circuil is op )
, . » Intake air temperature sensor
entered to ECM, compared with the voltage signal
from engine coclant lemperature sensor.

%7 MONITOR 7r NO FAIL
COOLAN TEMP/S 30°C

RECORD I
SEF002P
FUEL SYS #1 OPEN
FUEL SYS #2 OPEN
CALC LOAD 0%
SHORT FT #1 0%
LONG FT #1 0%
SHORT FT #2 0%
LONG FT #2 0%
ENGINE SPD ORPM
VEHICLE SPD OMPH
IGN ADVANCE 1.0°
INTAKE AIR 25°C

SEF549P

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

For the above malfunction a), b)

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

(1} Turn ignition switch “ON"".

{(2) Select "DATA MONITOR" mode with CONSULT.

{3) Check the engine coolant temperature.

(4) 1t the engine coolant temperature is not less than
90°C (194°F), turn ignition switch “OFF’" and cool
down engine.

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

OR
@ 1) Wait until engine coolant temperature is less than

90°C (194°F).

(1) Turn ignition switch “ON"".

{2) Select MODE 1 with GST.

(3) Check the engine coolant temperature.

(4) If the engine coolant temperature is not less than
90°C (194°F), turn ignition switch “OFF" and cool
down engine.
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TROUBLE DIAGNOSIS FOR DTC 41

A€

58

D Gy

SEF580P

Intake Air Temperature Sensor (DTC: P0110)

(Cont’d)
2) Turn ignition switch “ON’” and wait for at least 5
seconds.
3) Select MODE 3 with GST.

OR Gl
oy 1) Walt until engine coolant temperature is less than
90°C (194°F).

(1) Turn ignition switch “ON’'. MA
(2) Check voltage between ECM terminal 59 and

ground.

Voltage: More than 1.2 (V) EM
(3) If the voltage is not more than 1.2 {V), turn igni-

tion switch “OFF’’ and cool down engine. Le

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 Il (Self-diagnostic
resuits) with ECM.

FE

CL

M

AT

FA

RA
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TROUBLE DIAGNOSIS FOR DTC 41

Intake Air Temperature Sensor (DTC: P0110)
(Cont'd)

EC-IATS-01

= : Deleclable line for DTC
—— : Non-detectable line for DTC

LA : AT modsls

INTAKE AIR

 |TEMPERATURE
SENSOR

JOINT
CONNECTOR-25

v
&
D W

~{£

-
-

SB B B
[E3 (=t [EAl
TAMB GND-A SENS

GND
ECM (ECCS CONTROL MODULE) AT CONTROL
W UNIT F103

S
(OE» T T [ &

w

101{1024103
109 11gf r11f112] friafnafrisfrig
117]118]119{120} 123124

MECGE3B

EC-156 316



TROUBLE DIAGNOSIS FOR DTC 41

temperature sensor
harness connactor
~

intake Air Temperature Sensor (DTC: P0110)

SEFsR2P
W ISCOMNECT (5
@ ZA€H
o -
SEF563P

CHECK COMPONENT
{Intake air temperature sensor).

(Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START
;
CHECK POWER SUPPLY. NG | Check the following.
1) Turn ignition switch "OFF"". "| @ Harness continuity
2) Discannect intake air temperature between ECM and
sensor harness conneclor. intake air temperature
3} Turn ignition switch "ON"'. sensor
4) Check voltage between terminal (2 If NG, repair harness or
and ground. connectors,
Voltage:
Approximately 5V
oK
E Y
CHECK GROUND CIRGUIT. NG t Gheck the following.
1) Turn ignition switch "OFF". | @ Harness continuity
2) Check harness continuity between between ECM and
terminal (@ and engine ground. intake air temperature
Continuity should exisl. sensor
oK ¢ Harness continuity
between A/T control
unit and intake air tem-
perature sensor
If NG, repair harness or
connectors.
¥
NG

Replace intake air tem-
perature sensor.

Refer to “COMPONENT INSPECTION".
(See page EC-158.)

OK
Y

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

il Trouble is not fixed.

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

Reconnect ECM harness connector and
retest.

y

INSPECTION END

EC-157
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TROUBLE DIAGNOSIS FOR DTC 41

Intake Air Temperature Sensor (DTC: P0110)

(Cont’d)
W COMPONENT INSPECTION

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

Intake air temperature

Resistance k{)

°C (°F)
20 (68) 21-29
50 (122) 0.68 - 1.0

SEF007P

EC-158
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TROUBLE DIAGNOSIS FOR DTC 42

/

Under the rear seat _ \\

Fue! temperature sensor

harness connector
§§

'Ya
O D
i >

Fuel temperature sensor

==

Fuel Temperature Sensor (P0180)

The fuel temperature sensor is used to detect the fuel temper-
ature inside the fuel tank. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the
fuel temperature input. The sensor uses a thermistor which is
sensitive to the change in temperature. The electrical resis-
tance of the thermistor decreases as temperature increases.

SEF248P
20¢ < Reference data>
1§E Fluid temperature Voltage Resistance
g 4 Actceptable ‘C (°F) {v) (k<)
g °f 20 (68) 35 25
1.0}
2 aff 50 (122) 2.2 0.84
& 04}
0.2}
[+ 5 N S S S S S—
20 0 20 40 &0 BO 100
(-4) (32) (68){104) (140) (176) (212)
Temperature °C °F)
SEF012P
Diagnostic )
Trouble Code Malfunction is detected when __. Ch‘_%k items
No {Possible causes)
e An excessively high or low vollage is entered lo
ECM. H :
40 e Rationally incorrect voltage is entered 1o ECM, ¢ harness or cclmmlaclors
. . . {the sensor circuit is open or shorted.)
PO180 compared with the voltage signals from engine
) i o Fuel temperalure sensor
coolant temperature sensor and intake air temper-
ature sensor.

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

® 2

Turn ignition switch "ON"'.

Select “DATA MONITOR” mode with CONSULT.

Wait for at least 10 seconds.
OR

Turn ignition switch “ON" and wait for at least 10

seconds.
Select “MODE 3’ with GST.

3)
@
2)
Y
2)

OR

Turn ignition switch “ON” and wait for at least 10

seconds.

Perform 'Diagnostic Test Mode 1l (Self-diagnostic

results)’”’ with ECM.

EC-159

&l

MA
EM
LG

FE

CL

MT

AT

FA

RA

BR

§T

G5
=

HA
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TROUBLE DIAGNOSIS FOR DTC 42

Fuel Temperature Sensor (P0180) (Cont’d)

FUEL TANK
(ESEE E UNIT W : Detectable line for DTC
—@—‘ EEMQSE?TURE ssmemm : Non-detectable line for DTC
A : AT models
L]7!.J LI%]_I {CL> : Models for California
P/L B
F105

Il 35 Il

SENS

GND
ECM (ECCS CONTROL MODULE) A/T CONTROL
UNIT F103

Refer to last page {Foldout page).

(B, (Ma)
< F{® @ @

HHEOJE T R EEDRE
BEOHOILEEEZAZ

101] 10210104} [108]108]107}108]
1oal110{111]112
117]118jngf120

MECU84B
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TROUBLE DIAGNOSIS FOR DTC 42

Under the rear seat

Fuel temperature
sensor harness
connecor 5\‘;\\

S

SEF2456P

DISCONNECT

|

<

®
@

Fuel Temperature Sensor (P0180) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

4

CHECK POWER SUPPFLY.

1) Disconnsct fuel temperature sensor
harness connector.

2) Turn ignition switch “ON”.

3) Check voltage between terminal (1)
and ground with CONSULT or tester.
Voltage: Approximalely 5V

NG

B Jox

. | Repair harness or con-
| nectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF"".

2) Check harness continuity between
terminal (2 and engine ground.
Continulty should exist.

NG

CK

_| Check the following.

e Harness connectors
D,

o Harness connectors
DB

o Harness connectors
(Wis0),

# Harness continuity
between ECM and fuel
temperature sensor

o Harness continuity

EC-161

SEFsaP between A/T control unit
E and fuel temperature
sensor
o CISCONNEET 2 If NG, repair harness or
@ . Eé}] connector.
¥
CHECK COMPONENT NG | Replace fuel temperature
{Fuel temperature sensor). | sensor.
@ Refer to "COMPONENT INSPECTION",
- OK
L
= Disconnect and reconnect harness con-
SEF531Pj | 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
. Fuel tempe- wscomeer || COMPONENT INSPECTION
] rature sensor
connector Fuel temperature sensor
Check resistance as shown in the figure.
Temperature °C (°F) Rasistance k(}
20 (68) 23-27
50 (122) 0.79-0.90
] ] If NG, replace fuel temperature sensor,
SEF532P

WA

EM

LC

EL

[
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TROUBLE DIAGNOSIS FOR DTC 43

For non-Californila M/T model

Throttle
position
sensor

SEF0BSKB

Throttle Position Sensor (DTC: P0120)

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

Idle position of the throttle valve is determined by the ECM
receiving the signal from the throttle position sensor. This one
controls engine operation such as fuel cut. In addition, for mod-
els other than non-California M/T models, “Wide open & Closed
throttle position switch”, which is built in the throttle position
sensor unit.

For models other than non-California M/T model

Supply voltage: 5V

Closed (Applied between terminal

throttle = 6.0 No. 4 and 6)
position : ’
01 switch 5
Wide apen o Output voltage between
2| throtile G terminal No. 5 and 6 ;//
o3 | position Z 40
4+ Switch g
o5 E
2 5},122?;2?, s
. nE.J SENSOT g 20 /
2
]
.a
ﬂ @
5] a
H =
8) g o
s 0 45 90 135
g‘ Throttle valve opening angle (deg)
o
SEF728P
Diagnostic Check It
. eck Item
Trouble Malunction is detected when ... Possible C
Code No. {Possible Cause)
43 e An excessively low or high voltage from the sensor
PO120 is entered to ECM,

IACV-AAC valve.

e Rationally incorrect voltage is entered to ECM
compared with the signals from mass air flow
sensor, crankshaft position sensor (POS) and

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

EC-162
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TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor (DTC: P0120) (Cont’d)

OVERALL FUNCTION CHECK

% voNToR  # no FaL [ Instead of performing the DTC Detecting Condition, the follow-
JHRTLPOS SEN o8y ing method can be used for checking the function of the throt-
tle position sensor. (The '"NG'' of this check means the same
as the DTC detection.) @l
1) Start engine and warm it up sufficientiy.
2} Turn ignition switch "OFF” and wait for at least 3
seconds. A
3) Turn ignition switch “ON"".
RECORD I 4) Select “MANU TRIG" and “HI SPEED" in “DATA
Ul SEFO24P MONITOR" mode with CONSULT. EM
5) Select “THRTL POS SEN” and "ABSOL TH/PO SEN"
NG data OK data in “DATA MONITOR" mode with CONSULT. e
TeTaC FOS SEN 0000 ThPTL POS SEN 0000 6) Press RECORD on CONSULT SCREEN at the same
pl 3 % BS0 Wy 2% 3pe time accelerator pedal is depressed.
[..,._ L._‘ 7) Print out the recorded data and make sure the fol-
;‘.- “-.___ lowings:
""“"~I '] (1) The voltage when accelerator pedal fully
ABSOL TWPS 0000 ABSOLTHAE oo released is approximately 0.35 - 0.65V. FE
1538 % 5 7;0?.1-; LA X oom (2} The voltage rise is linear in response to acceler-
; 5 100 :
» > ator pedal depression.
________ (3) The voltage when accelerator pedal fully CL
r"_.__ depressed is approximately 4V,
.. OR
~‘| I @ 1) Start engine and warm it up sufficiently. T
THRTL ABSOL THRTL ABSOL 2) Turn ignition switch "OFF" and wait for at least 3
138 EON TEEO 1sas BOS THRO seconds.

LG ™ %) 3) Turn ignition switch “ON". AT
oS3 % Jogs 288 o7d 4) Check the voltage between ECM terminal 23 and 25
00°38 226 427 00'48 312 633 (ground) and make sure the followings:

88-3? %;32 :13:; %-gg 2;32 23;; (1) The wvoltage when accelerator pedal fully FA
iy 220 413 051 346 714 released is approximately 0.35 - 0.65V.
00'4d 266 525 0053 368 77.0 (2) The voltage rise is linear in response to acceler- ga
0045 276 549 0054 380 798 ator pedal depression.
(3) The wvoltage when accelerator pedal fully
& come depressed is approximately 4V, RiR
€
[ _Ecm__jo[connector]| ST
23 25 (ground)
BiF
@d ] @ o A
SEFB72P
ElL
DX

EC-163 323



TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor (DTC: P0120) (Cont'd)

EC-TPS-01

s : Delectable line for DTC
s - Non-detectable line for DTG

(A : AT models

723
am
N 4

w

C

o]

| S [ A | JOINT
R W B CONNEGTOR-25
] F107
- 1
o oE—s
~-g-
1 1
1 ]
1 1
] i JOINT
] ] CONNECTOR-25
: '
] 1
] ]
X B [ l ¥
2 2
C IL2]] IL2]]
d il b i
! i
3 1
| 1
1 I
1k
o A \
1 1
1 1
1 1
ol ._ h
R W B B B B B
ezl 220 IGa) I sl
AVCC VO GND-A J E
(Eghé‘s ® GND CONTROL
ey i 2
F101 ) F18 o

—
L+

-
Gt & I EEEEEE 6
BR L

R O e [

[5]6]7]8] [16]17]1 &1 9R0pR1]e2)

SEF0818
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TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor (DTC: P0120) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

Throitie position sensor
hamess connector

(fl'& A .'r

' y
NG ) @Gl
CHECK POWER SUPPLY. Repair harness or con-

[1F 5 1) Turn ignition switch “OFF", nectors.
. ¢ %\T‘\‘ \i‘“ 2) Disconnect throttle position sensor
4y Check vollage between terminal (D

‘\W\ ""- harness connector. MA
(’ {

Air duct
//_ / and ground with CONSULT or tester.

ll
SEF528P Voltage: Approximately 5V EM
B OK

DISCONMECT 4 NG ﬂw@
. CHECK GROUND CIRCUIT. Repair harness or con-
1) Turn ignition switch “OFF". nactors.
2) Loosen and retighten ground screw,
3) Check harness continuity between
terminal (3 and engine ground.

i ¢ )
(cq) ontinuity should exist EE

OK
‘Ol
= [ NG

A4

3) Turn ignition switch "ON".

Y

CHECGK INPUT SIGNAL CIRGUIT. »| Repair harness or con- cL
seeseari | 1) Disconnect ECM harness connector., neclors,
2) Check harness continuity between
lE ECM terminal & and terminal (2.
Continuity should exist. MIT

oy A€ = i

ADJUST THROTTLE POSITION SEN-

SOR.
Perform BASIC INSPECTION.
@ (See page EC-78.) EA
i oK
1 NG .
= CHECK COMPONENT _»{ Replace throttle position BA
{Throttle position sensor). sensor. To adjust it, per-
SEF565P( I Refer to ""COMPONENT INSPECTION". form BASIC INSPECTION.
(See page EC-166.) (See page EC-78.)
HE [HAE - )
A€
— __ Disconnect and reconnect harness con- ST
“_ ECM |0]_CONNECTOF|—| @ﬁ@ nectors in the circuit. Then retest.
» l Troubie is not fixed.
Check ECM pin terminals for damage 87
or the connection of ECM harness con-
- @ nector.
@.ﬁ@ Reconnect ECM harness connector and A
retest.
SEF566P l
EL
INSPECTION END
[0X

EC-165 325



TROUBLE DIAGNOSIS FOR DTC 43

Throttle Position Sensor (DTC: P0120) (Cont'd)

Throttle position COMPONENT INSPECTION
sensor harnass : o
connestor Throttle position sensor
1. Start engine and warm it up sufficiently.
2. Turn ignitien switch “OFF".
3. Disconnect throttle position sensor harness connector.
4. Make sure that resistance between terminals @ and @
changes when opening throttle valve manually.,
Accelerator pedal conditions Resistance kQ
SEF621P Completely released Approximately 0.5
Partially released 0.5-4.0
Completely depressed Approximately 4.0

If NG, replace throttle position sensor.

EC-166 326



TROUBLE DIAGNOSIS FOR DTC 47

Terminal —1

Core

Permanent
maghat

SEF253P

Crankshaft Position Sensor (CKPS) (REF) (DTC:
P1335)

The crankshaft position sensor (REF) is located on the oil pan
(upper) facing the crankshaft pulley. It detects compression
TDC signal (120° signal).

The sensor consists of a permanent magnet, core and coil.
When engine is running, the gap between the sensor and the
crankshaft pulley will periodically change. Permeability near
the sensor also changes.

Due to the permeability change, the magnetic flux near the core
is changed. Therefore, the voltage signal generated in the coil
is changed.

The ECM receives the voltage signal and detects the compres-
sion TDC signal (120° signal).

Diagnostic Check items
Trouble Code Malfunction is detected when ... A !
{Possible cause)
No.
® 120° signal is not entered to ECM for the first few
. . \ # Harness or connectors
seconds during engine cranking. . L
(The crankshaft position sensor (REF) circuit is

47 @ 120° signal is not entered to ECM during engine open or Sh°"e‘,",)

. @ Crankshalft position sensor (REF)
P1335 running.

e 120° signal cycle excessively changes during

engine running.

e Starter molor (Refer to EL. section.)
® Starting system circuit (Refer to EL section.)
o Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

1) Turn ignition switch “ON” and select "DATA
MONITOR’ mode with CONSULT.
2) Start engine and run it for at least 2 seconds at idle
speed.
OR
@ 1) Start engine and run it for at 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 |l (Self-diagnostic
results)” with ECM.

EC-167

WA
EM
LG
FE
CL
MT

AT
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TROUBLE DIAGNOSIS FOR DTC 47

Crankshaft Position Sensor (CKPS) (REF) (DTC:
P1335) (Cont’d)

EC-REF-01
CRANKSHAFT I : Detectable line for DTC
POSITION m— : Non-detectable line for DTG
SENSOR
(REF)
1 I [ P
W B
[4 b
] == |
1 |
1 ]
1 ]
: :
! 1 JOINT CONNECTOR-25
: _———— ' F107
<] _ N O—
W B [L2]) 2]
Ny B
st

F 2 Tl 2 ¥
e ) m e ——

I i
w W B B B
el [l .
REF REF (Eféhéls
e & &
F19
F101

T

S
5@ I EEEEREE G @

101]102{103]104 [4] : saaihda] Ededen -
I B CHRE LT 2 s T GY )
117[1el11g)20 T s e B Ts HS.

MECO069B
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TROUBLE DIAGNOSIS FOR DTC 47

injector sub-harness

AP

S~

SEF266P

connector i m
& DISCONNECT

AE

HS.
{[__Ecm__ o] comnecron
PR

(]

oy DISGONNECT
)
HAE

3
7

4

SEF856P

(<

ME

(8]

!

SEF623P

Crankshaft Position Sensor (CKPS) (REF) (DTC:

P1335) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTICN START

NV LY /
; Crankshaft pullay

connector

Crankshaft pasition
senser (POS) harness}/
!

SEF591P

Gl
k 4
CHECK INPUT SIGNAL CIRCUIT-I. NG | Repair harness or con- A
1} Turn ignition switch "OFF". | nectors.
2) Disconnect crankshaft position sen- =
sor (REF) sub-harness connector and
ECM harness connector.
3) Check harness continuity between LE
terminal (3} and ECM terminals @,
@0 .
Continuity should exist.
OK
& ! EE
CHECK GROUND GIRCUIT-I. NG | Check the tollowing.
1) Turn ignition switch "OFF™. | & Engine ground screw cL
2) Check harness continuity between {Loosen and retighten.)
terminal (¥ and engine ground. o Harness or conneclors
Continuity should exist. If NG, repair harness or MT
oK connectors.
v AT
GHECK INPUT SIGNAL GIRGUIT-II. NG | mepair harness or con-
1} Disconnect crankshaft position sen- "1 nectors. EA
sor (REF) harness connector.
2) Check harness continuity between
terminal (3 and terminai (). RA
Continuity should exist.
OK
BR
D) v
CHECK GROUND CIRCUIT-II, NG | Repair harness or con- -
1) Turn ignition switch “QFF”. "| nectors.
2} Check harness continuity between
terminal (@ and engine ground. BE
Continuity sheould exist.
(0] 4
v i
CHECK COMPONENT NG | Replace crankshaft posi-
[Crankshaft position sensor (REF)]. "| tien sensor (REF). =
Reter to “COMPONENT INSPECTION™.
(See page EC-170.}
lOK 1o
®
EC-169 329



TROUBLE DIAGNOSIS FOR DTC 47

[o

DISCONNECT

SEF857P

Crankshaft Position Sensor (CKPS) (REF) (DTC:

P1335) (Cont’d)
®

|

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

Trouble is not fixed.
r

—cg

73

mg
H
z
[=]
F -
x
=
o

SEF625P

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

Trouble is not fixed.
k4

Visually check crankshaft puiley for NG_

chipping.

Replace crankshaft pul-
ley.

OK
Y

INSPECTION END

SEF585P

SEF586P

COMPONENT INSPECTION
Crankshaft position sensor (REF)

1. Disconnect crankshaft position sensor (REF) harness con-

nector.

2. Loosen the fixing bolt of the sensor.

3. Remove the sensor.

4. Visually check the sensor for chipping.

5. Check resistance as shown in the figure.
Resistance: Approximately 520 + 500

EC-170
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TROUBLE DIAGNOSIS FOR DTC 53

Front Heated Oxygen Sensor (Front HO2S)
(Right bank) (DTC: P0130)

The front heated oxygen sensor (right bank) is placed into the

front tube (right bank). It detects the amount of oxygen in the G

exhaust gas compared to the outside air. The front heated oxy-

gen sensor (right bank} has a closed-end tube made of ceramic
zirconia. The zirconia generates voltage from approximately 1V MA

<oration Heater pad Zicconia in richer conditions to OV in leaner conditions. The front heated

bearing tube oxygen sensor {right bank) signal is sent to the ECM. The ECM

Holder Louver

seFasH|  adjusts the injection puise duration to achieve the ideal air-fuel EM
L ratio. The idea!l air-fuel ratio occurs near the radical change
from 1V to OV. e
= o
=
[+
g
i
2
3 Fe
0 1]
0 1
Rich ==— |deal ratic ——— Lean
Mixture ratio @“:
SEF2880
Diagnostic Trouble Malfunction is detected wh Check ltems MIT
Code No. alfunclion is detected when .. {Possible Cause)
53 ® An excessively high voltage from the sensor is entered to | e Harness or connectors
PO130 ECM. (The sensor circuit is open or BT
® The voltage from the sensor is constantly approx. 0.3V, shorted.)
o The maximum and minimum voltages from the sensor are {e Front healed oxygen sensor {right N
not reached to the specified voltages. bank) i
o It takes more time for the sensor to respond between rich | @ Fuel pressure
and lean than the specified time. e Injectors BA
» Intake air ieaks HA
BIR
% MONITOR % NO FAIL D OVERALL FUNCTION CHECK BRE
CKPS'RPM (PO 2137 Instead of performing DTC DETECTING CONDITION, the follow-
as 'R (POS) pm ing method can be used for checking the front heated oxygen -
COO“' FLSE 1.9V sensor function. (The “NG" of the OVERALL FUNCTION CHECK
FR OLASNETEMHS 84°C means the same as the DTC detection.)
FR OZ MN’::_? 037v 1} Start engine and warm it up sufficiently. 3E
Bl LEAN 3/ 2) Select “MANU TRIG" and "HI SPEED" in “DATA "
INJ PULSE 2.8msec MONITOR” mode with CONSULT, and select “'FR 02
SEN-B1” and “FR 02 MNTR-B1". A
| RECORD 3) Touch “RECORD” on CONSULT screen with engine
SEFG14P) speed held at 2,000 rpm constant under no load.
4) Make sure of the following: EL

e “FR 02 MNTR-B1" in “DATA MONITOR" mode indi-
cates “RICH" and “LEAN" periodically more than 5
times for 10 seconds. 0¥

e The maximum voltage of “FR 02 SEN-B1" is over
0.6V at least one time.

e The minimum voltage of “FR 02 SEN-B1" is below
0.35V at least one time,

OR
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TROUBLE DIAGNOSIS FOR DTC 53

Front Heated Oxygen Sensor (Front HO2S)
(Right bank) (DTC: P0130) (Cont’d)

® 3

Start engine and warm it up sufficiently.
Set voltmeter probes between ECM terminal 50 (sen-

: fs -
ECM  [O[CONNECTOR|| o é sor signal) and 25 (engine ground).
50 EEY 3) Make sure of the following with engine speed held at
@- 2,000 rpm constant under no load.
@ e Malfunction indicator lamp goes on and off periodi-
5 © cally more than 5 times for 10 seconds in Diagnostic
‘{@ ] f@_ Test Mode Il (FRONT HEATED OXYGEN SENSOR
¢ H MONITOR).
' SEF61SP e The maximum voltage is over 0.6V at least one time.
e The minimum voltage is below 0.35V at least one
time.
38 -
9 GEE FR 02 ol
1761 -BPM  EEIN o
: (POS) -B1
(rpm} V Maximum
09'13 2050  0.19 I S T A + Maximum voltage
gg":); gggg g:g —E -+ ' Vs oo D should be over 0.6V
A ar - [} 1 .
0907 2037  0.18 =0 R, atleast one time.
0905 2037 018 ol o ' oL
09"03 2060 0.23 o - : T 'Mi"inl,"{)" \l;oI:ageo
08"01 2012 , 3 B S SN should be below 0.35V
243 £5 v - v vMinimu\nfl : at least one time.
[ GRAPH 1 To SEFG16P

EC-172
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TROUBLE DIAGNOSIS FOR DTC 53

Front Heated Oxygen Sensor (Front HO2S)
(Right bank) (DTC: P0130) (Cont’'d)

EC-FRO2RH-01

IGNITION SWITCH
ON or START
1 ' I : Detectable fine for DTC
Refer to . ;
10A EESEK 'EL-POWER". e : Non-detectable line for DTC
{HEC}
L,_IE.GEB
R/B
FRONT
HEATED
OXYGEN
SENSOR
RH
| BTN R [ B |
R/B Ly w JOINT CONNECTOR-24
o
‘ 1 1
) 1
1 1
1 1
B
Fag I—J—IH)B ' ! [S8] |_'_|L1J
1
B
i 1
@ A
R/B I I
I 1
1 |
‘ ) 1
1 ]
1 1
i i 4 Y
1 I
1 i
1 |
1 1
1 1
1 I
1 I
N N
10 —
LY w B B B
Q2HR Q2SFR ECM .
{ECCS
ey 1 -
GD)
— - I
SHH® ED® (P ML
GY w BR GY

101]1024108]104

106{107h

109110 111]112

114] 115116

117]118]119}120

PEENE

MECQ77B

@l

MA

333



TROUBLE DIAGNOSIS FOR DTC 53

Front Heated Oxygen Sensor (Front HO2S)

harness
cannectal
'

it n T
Front heated
oxygen sensor

T

2
Intake manifold

coliecior
SEF265P

~ (Right bank) (DTC: P0130) (Cont’d)

D

IAGNOSTIC PROCEDURE

INSPECTION START

Y

\ CHECK INPUT SIGNAL CIRCUIT.

3)

m oIS
HS.

CONNECT

&

. DISCONNECT
IT)
A€

I _Ecm TolconnecTon] 'C; 7o K
Q]
ol

J

1) Turn ignition switch “"OFF"'.
2) Disconnect front heated oxygen sen-

sor (right bank) harness connector
and ECM harness connector,
Check harness continuity between

ECM terminal 8§ and terminal (2.

Continuity should exist.

Check harness continuity between
ECM terminal 60 {or terminal @)
and ground.

Continuity should not exist.

NG_ Repair harness or con-

OK

Y

SC

Loosen and retighten engine ground

rews,

SEF817P

Engine ground / /
X 1
~

collector

!
Klntake manifold

h J

nectors.

1)

SEF539%9P
B B Aactvetest B U
SELF-LEARN Bt :100%
CONTROL B2 :100%
—z==z=== MONITOR =x==Ssas
CKPS-RPM (REF) 812rpm
COOLAN TEMP/S 93°C
FR 02 SEN-B1 0.91V
FR 02 MNTR-B1 102%

Clear the self-learning data

Start engine and warm it up suffi-
ciently.

2) Select “SELF-LEARNING
=

CONT" in "ACTIVE TEST”
mode with CONSULT.

3) Clear the self-learning control

coefficient by touching
"CLEAR'™.

4) Wait for at least 10 minutes at

idle speed.

is the DTC P0170 detected? Is

it ditficult to start engine?
OR

Yes | o to “TROUBLE DIAG-

A4

CLEE}\R

SEF&18P

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 Il.

6) Erase the diagnostic test
mode |l (Self-diagnostic

results) memory. Make sure
diagnostic trouble code No. 55

is displayed in Diagnostic
Test Mode I,

7) Wait for at least 10 minutes at

idle speed.

s the DTC 76 detected? Is |t

difficult to start engine?

2} Turn ignition switch "OFF"".

3) Disconnect mass air flow sen-
sor harness connector, and
restart and run engine for at
least 3 seconds at idle speed.

NOSIS FOR DTC 76".
{See page EC-187.)

*No
®

EC-174
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TROUBLE DIAGNOSIS FOR DTC 53

Front Heated Oxygen Sensor (Front HO2S)
(Right bank) ®(DTC: P0130) (Cont’d)

!

CHECK COMPONENT NG~ Replace front heated oxy- @l
[Front heated oxygen sensor heater g gen sensor (right bank).
{right bank}].
Refer to ""COMPONENT INSPECTION'. MA
CK
F
Disconnect and reconnect harness con- EM

nectors in the circuit. Then retest.

X Trouble is not fixed. LG

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

FE

¥
INSPECTION END CL
COMPONENT INSPECTION T

Front heated oxygen sensor heater
Check resistance between terminals and (©. AT

Resistance: 3.31-1.0Q2 at 23°C (73°F)
Check continuity between terminals () and ©, and (.

C
\\
\
Continuity should not exist. BA
If NG, replace the front heated oxygen sensor.

a
18 /\
’
’
r

DISCONNECT

Bl By

B ;B

RA

SEF551P

el
=

EL

DX
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TROUBLE DIAGNOSIS FOR DTC 54

A/T Control (DTC: P0600)

These circuit lines are used to contro! the smooth shifting up and down of A/T during the hard

acceleration/deceleration.

Voltage signals are exchanged between ECM and A/T control unit.

* In case of diagnosis of “A/T control”, the freeze frame data will not be stored in ECM. Diagnosis of
“AIT control” does not have the two trip detection logic, and will not light up the MIL.

Diagnostic Check ltem
ecl
Trouble Maifunction is detected when ... ,
{Possible Cause)

Code No.
54 ® Harness or connectors
P0600 # ECM receives incorrect voltage from A/T control! (The circuit between ECM and A/T control unit is

unit continuously. open or shorted.)
o A/T control unit

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

Note: If any dlaghostic trouble code is displayed performing
self-diagnosis for A/T (Refer to AT section.), perform the
trouble diagnosis for the DTC first (Refer to AT section.}.

1)} Lift up driving wheel.

2) Make sure that selector lever is set in “P”" or “N”
position.

3) Turn ignition switch "ON"".

4) Select “DATA MONITOR” mode with CONSULT.

5) Start engine and rise engine speed to more than
1,000 rpm at once.

6) Run engine for at least 10 seconds at idle speed.

7) Set selector lever in "D" position and run engine for
at least 10 seconds at idle speed (with vehicle
stopped).

8) Drive vehicle at least 12 to 20 km/h (7 to 12 MPH) for
10 seconds in D’ position.

OR

@ 1} Lift up driving wheel.

2) Make sure that selector lever is set in “P"" or "N"
position,

3) Turn ignition switch "ON".

4) Start engine and rise engine speed to more than
1,000 rpm at once.

5) Run engine for at least 10 seconds at idle speed.

6) Setselector fever in “D” position and run engine for
at least 10 seconds at idie speed (with vehicle
stopped).

7) Drive vehicle at least 12 to 20 km/h (7 to 12 MPHj) for
10 seconds in “D" position.

8) Select "Mode 3" with GST.

OR

1)} Lift up driving wheel.
2) Make sure that selector lever is set in “P” or "N”
position.
3) Turn ignition switch "ON”.
4) Start engine and rise engine speed to more than

1,000 rpm at ance.
5) Run engine for at least 10 seconds at idle speed.
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TROUBLE DIAGNOSIS FOR DTC 54

A/T Control (DTC: P0600) (Cont’'d)

6) Set selector lever in “D"” position and run engine for
at least 10 seconds at idle speed (with vehicle
stopped).

7) Drive vehicle at least 12 to 20 km/h (7 to 12 MPH) for
10 seconds in "D position.

8} Turn ignition switch “OFF", wait for at least 3 sec-
onds and then turn it "ON"" again.

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

EC-177

FE

AT

BA

R

ST
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TROUBLE DIAGNOSIS FOR DTC 54

AIT Control (DTC: P0600) (Cont'd)

EC-AT/C-01
AT
CONTROL
UNIT
F103
DT1 DT2 DT3 DT4 DTS
ol S0 | EE [ 52 [zs]
WL W/PU RW AL Y/B
I : Detectabie line for DTC
—— : Non-detectable line for DTC
} 4
WiL W/PU Rw R/L Y/B
71 [zl =1 [TesTl G|
DT1 pT2 DT3 DT4 DT5
ECM
ECCS
ONTROL
MODLULE)

lr—x=
NABCIBREREERRE @ 7 F R 7T o A o €8 Y] e BK € € | i)
BAHBIEEEEZIE EHTEDTEEETEEIE T HS.

MEC03928

EC-178
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TROUBLE DIAGNOSIS FOR DTC 54
AIT Control (DTC: P0600) (Cont’'d)

2 \ \ INSPECT!ON START
Glave box-A\ 4
A CHECK INPUT SIGNAL GIRCUIT. NG | Repair harness or con- l

1) Turn ignition switch “OFF". | nectors.

2) Disconnect ECM harness connector MA
and A/T control unit harness connec- ’
tor.

connector SEFo68P 3) Check har'ness continuity bfelween ’ EM
ECM terminal €8 and terminal 47,
ECM terminal # and terminal 89,
ECM terminal @ and terminal 40, LC
ECM terminal §& and terminal {7,
ECM terminal @ and terminal (3.
Continuity should exist.
OK
B y FR
CHECK INPUT SIGNAL GIRCUIT. NG | Repair harness or con-
unit harness 1) Check harness continuity between "| nectors. cL
connector SEF267P ECM terminal & and ground, ECM )
terminal ) and ground, ECM termi-
& DISCONNECT nal @@ and ground, ECM terminal VT
G{}' C‘i@ & and ground, ECM terminal ¢
- and ground.
"NT CHINIT |o| CONNECTORI, Canlinuity should not exist. AT
) HSCONNECT 12 11 10 38 47 OK
f Hi
Disconnect and reconnect harness con- o
[L_ECM _[O[CONNECTOR nectors in the circuit. Then retest.
65 66 73 74 77
Trouble is not fixed. RA
¥
@ Check ECM and AT control unit pin
- . £} 5
4 terminals for damage or the connection BR
@ of ECM and A/T control unit harness
J connectors. Reconnect ECM and A/T
control unit harness connectors and ST
@ retest.
) BE
y
L_g] @ INSPECTION END
— o] A
J SEFg54P
EL
E @ DISCONNECT
HS. =
e D)4
ECM  |OICONNECTOR
65,68,73,74,77

= SEFB55P
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TROUBLE DIAGNOSIS FOR DTC 63 - 71

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0306 - P0300)

ON-BOARD DIAGNOSIS LOGIC

If misfire occurs, the engine speed will be fluctuated. If the fluctuation is detected by crankshaft position
sensor (POS), the misfire is diagnosed.

The misfire detection logic consists of the following two criteria.

Crankshatft position sensor (POS)

Engine speed

hd

ECM

A CRITERION (One Trip Detection Logic):

When the misfire is detected which will damage the three way catalyst by overheating, the malfunc-
tion indicator lamp will start blinking even if the drive is the first trip. In this criterion, ECM monitors
the misfire for each 200 revolutions of the engine.

If the misfire frequency decreases to the level that will not damage the three way catalyst, the blink-
ing of the indicator lamp will turn to the fighting up.

(After the first trip detection, the indicator lamp will light up from the engine starting till the next trip
misfire detection which will damage the three way catalyst.)

B CRITERION (Two Trip Detection Logic):

When a misfire which will not damage the three way catalyst (but will affect the emission deteriora-
tion) occurs in this criteria, the malfunction indicator lamp will light up based on the two trip detec-
tion logic. In this criterion, ECM monitors the misfire for each 1,000 revolutions of the engine.

Diagnostic Trouble . Check Items
Code No. ) Malfunction is detécted when ... (Possible Cause)

63 (P0O306) & No. 6 cyfinder misfires. e Improper spark plug

# Insufficient compression
64 (P0305) & No. 5 cylinder misfires. # Incorrect fuel pressure

& EGR valve
65 (P0304) e No. 4 cylinder misfires. e The Injector circuit is open or

3 horted.

66 (P0303) e No. 3 cylinder misfires. S .

® Injectors
67 (P0302) ® No. 2 cylinder misfires. ¢ Intake air leak

e The ignition secondary circuit is open

68 (P0O301) @ No. 1 cylinder misfires. or sharted.

o Lack of fuel

71 {PO300) « Multiple cylinders misfire. & Magrietized signal plate (flywheel)

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION (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 - 3,000 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 - 3,000 rpm for at least 10 minutes.
4} Select “MODE 3" with GST.

OR
1) Start engine and warm it up sufficiently.

2} Turn ignition switch “OFF" and wait for at least 3 seconds.
3) Start engine again and drive at 1,500 - 3,000 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 63 - 71

SEGH47A

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0306 - P0300) (Cont'd)

DIAGNOSTIC PROCEPURE

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

OK

¥

.| Discover air leak location
| and repair.

W Aactvetestl [

* ¥ % POWER BALANCE * %%
MONITOR
CKPSs RPM (POS)
MAS AIR/FL SE
IACV-AACHY

825rpm
1.53v
20 step

SO
[_5_"6 Il "__] START

SEFB30P

CHECK EXHAUST GAS CLOGGING.
Stop engine and visually check exhaust
tube, three way catalyst and muffler for
dent.

NG

OK

Y

Repair or replace it.

CHECK EGR FUNCTION.
Perform OVERALL FUNCTION CHECK
(malfunction b) for EGR Function.

NG

/,

‘ \,J » 4 'l
rottle valve / [~

.‘ 7
e ?‘s\"\‘&\%ﬁ N S

)/

(See page EC-129))
oK
B

Repair EGR system.

PERFORM POWER BALANCE TEST.
1. Perform "POWER BALANCE"
o in "ACTIVE TEST mode.
2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?

No

When disconnecting each injector
harness connector one at a time,
is there any cylinder which does

/ Imtake manifold collector
// P \
o ' it

injector sub-harness

connector i m

AP,

not produce a momentary engine

Goto A .

speed drop?
l Yes
CHECK INJECTOR,
Does each injector make an operating
sound at idie?

No

.| Check injector(s) and cir-
7| cuit(s}). (See page

EC-244.)

Yes

m Y

& 7

At idle

Suitable tool

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from rocker cover.

2. Connect a known good spark piug to
the ignition coil assembly.

3. Place end of spark pfug against a
suitable ground and crank engine.

4. Check for spark.

NG

SEF730L

+OK
{Go to & on next page.)

EC-181

.| Check ignition coil, power
| transistor and their cir-

cuits. (See page EC-116.)

FE

CL

MT

AT

FA

R&

ER

ST

BF

(Y
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TROUBLE DIAGNOSIS FOR DTC 63 - 71

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0306 - P0300) (Cont’d)

Ignition @

CHECK SPARK PLUGS. NG | Repair or replace spark
Remaove the spark plugs and check for ™1 plug(s).

fouling, etc.

oK

.

CHECK FUEL PRESSURE. NG_ Check fuel pump and cir-
1. Release fuel prassure to zero. (Refer ™ cuit.

to page EC-25.)
2. Install fue! pressure gauge and check
fuel pressure,
At idle:
Approx, 235 kPa
(2.4 kg/em?®, 34 psi)

OK
¥
CHECK COMPRESSION PRESSURE. NG | Check pistons, piston
o Check compression pressure. > rings, valves, valve seals
);%L Pressure gau Standard: and cylinder head gas-
- kPa (kg/cm?, psi)/300 rpm kets.
1,275 (13.0, 185)

Minimum:
kPa (kgfcm?, psi)/300 rpm
981 (10.0, 142)
Difference between each cylinder:
kPa (kg/cm?, psi)/300 rpm
98 {1.0, 14)

OK

Y

SEF263P

CHECK IGNITION TIMING. NG | Adjust ignition timing.

Perform BASIC INSPECTION.
(See page EC-78.)

) OK
r
COMPRESSION CHECK MASS AIR FLOW SENSOR. NG | Check connectors for
=5 Check "MASS AIR FLOW" in " | rusted terminals or loose
PRESSUR E “DATA MONITOR" mode with connections in the mass
CONSULT. air flow sensor circuit or
2.0 - 6.0 gmisec: at idling engine grounds.
7.0 - 20.0 gm/sec: at 2,500 rpm (See page EC-103.}
SEF309G OR If NG, repair or replace it.
@ Check “mass air flow” in MODE

1 with GST.
2.0 - 6.0 gm/sec: at idling
7.0 - 20.0 gm/sec: at 2,500 rpm

$OK

{Go to (B on next page.)
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TROUBLE DIAGNOSIS FOR DTC 63 - 71

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: P0306 - P0300) (Cont'd)
®

'

CHECK SYMPTOM MATRIX CHART. NG | Repair or replace. el
Check items on the rough idle symptom
in '""Symptom Matrix Chart'.

{See page EC-81) ‘ WA

OK

¥
CHECK ECM HARNESS CONNECTOR. [NG | Repair or replace. EM
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector,

oK
L 4

Reccnnect ECM harness connector and
retest.

[FE

v Trouble is not fixed.

TRY A KNOWN GOOD ECM*.

CL

Y
INSPECTION END

MT

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

SR

ST

og

(a¥EY
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TROUBLE DIAGNOSIS FOR DTC 72, 73

Three Way Catalyst Function (DTC: P0420,

P0430)
ON-BOARD DIAGNOSIS LOGIC ECM monitors the switching frequency ratio of
front and rear heated oxygen sensors.
ECM (ECCS control module) A three way catalyst with high oxygen storage
1 capacity will indicate a low switching frequency
of rear heated oxygen sensor. As oxygen storage
Front Rear capacity decreases, the rear heated oxygen sen-
heated heated sor switching frequency will increase.
oxygen oxygen When the frequency ratio of front and rear heated
sensor sensor oxygen sensors approaches a specified limit
Three value, the second stage diagnosis is applied.
|_| way l_l The second stage diagnosis switches the mixture
" Exhaust cata- ratio feedback control using front heated oxygen
 gas —> | lyst > sensor to rear heated oxygen sensor.
Then ECM measures the switching lag time
between front and rear heated oxygen sensors.
The longer lag time indicates the greater oxygen
storage capacity. If the lag time is within the
specified level, the three way catalyst malfunc-
tion is diagnosed.
Dlagr::c;s;:: J;?Uble Malfunction is detected when ... (Pc?shs?E:(e"C\:gZ:Sse)
For right bank ® Three way catalyst does not operate properly. @ Three way catalyst
72 o Three way catalyst does not have enough oxygen storage | e Exhaust tube
P0420 capacity. ¢ Intake air leak
For left bank ¢ Injectors
73 e [njector leak
. P0A30

' OVERALL FUNCTION CHECK

Instead of performing DTC DETECTING CONDITION, the following method can be used for checking the
three way catalyst function. (The “NG" of the OVERALL FUNCTION CHECK means the same as the DTC

- detection.)
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TROUBLE DIAGNOSIS FOR DTC 72, 73

¥r MONITOR

CKPS-RPM (POS)
FR O2 SEN-B2
FR 02 MNTR-B2
FR O2 SEN-B1

FR 02 MNTR-B1
RR 02 SENSOR
RR O2 MNTR

% NO FALL [J

2137rpm
0.37v
LEAN
0.37v
LEAN
1.0V
RICH

5
[ RECORD

=

SEFGI1P

& CONHECT

HS.

IS

CONNECTOR

QEJ

50 51 25 56 25

|
&

SEF632P

Three Way Catalyst Function (DTC: P0420,
P0430) (Cont’d)

= 1
2
3)
4

Note: If the “FR 02 MNTR-B1™

Start engine and warm it up sufficiently.

Set “MANU TRIG"” and "“HI SPEED", then select "'FR
02 SEN-B1”", “FR 02 SEN-B2”’, “RR 02 SENSOR”,
“FR 02 MNTR-B2", “FR 02 MNTR-B1”’, "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 02 SEN-B1"” or “FR 02 SEN-
B2".
Switching frequency ratio =

Rear healed oxygen sensor switching frequency

Front heated oxygen sensor switching frequency
This ratio should be less than 1/2.
If the ratio is greater than 0.5, the three way catalyst
is not operating properly.
or “FR 02 MNTR-B2”
does not indicate “RICH" and “'LEAN’' periodically
more than 5 times for 10 seconds at step 3, per-
form TROUBLE DIAGNOSIS FOR DTC 53 or 33 first.
(See page EC-171 or EC-139.)

® 2

3)

4)

OR

Start engine and warm it up sufficiently.

Set voltmeters probes between ECM terminals 50
[front heated oxygen sensor (right bank) signal], 51
[front heated oxygen sensor (left bank) signal} and
25 {engine ground), and ECM terminals 56 (rear
heated oxygen sensor signal) and 25 (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 56 and 25 is very less
than that of ECM terminals 50 and 25, or 51 and 25.
Switching frequency ratio =

Rear heated oxygen sensor voltage switching fre-
quency

Front heated oxygen sensor voltage switching fre-
quency
This ratio should be less than 1/2,
If the ratio is greater than 0.5, it means three way
catalyst does not operate properly.

Note: If the voltage at terminal 50 or 51 does not swiich

periodically more than 5 times for 10 seconds at
step 3, perform TROUBLE DIAGNOSIS FOR DTC 53
or 33 first. (See page EC-171 or EC-139.)

EC-185

Ma
LG

FE

MT

AT

X

345



TROUBLE DIAGNOSIS FOR DTC 72, 73

SEF099P

Three Way Catalyst Function (DTC: P0420,

P0430) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

CHECK EXHAUST SYSTEM.
Visually check exhaust tubes and muf-
fler for dent.

NG

Y

€ &

[ ecm  |o|connectos]|
102,104,106,109,111,113

SEF633P

OK

Y

Repair or replace it.

CHECK EXHAUST AIR LEAK.

Start engine and run it at idle. Listen for
the sound of the exhaust air leak
upstream three way catalyst.

NG

Y

yOK

Repair or replace.

CHECK INTAKE AIR LEAK.

Start engine and run it at idle. Listen for
the sound of the intake air leak down-
stream mass air flow sensor.

NG

oK
B v

Repair or replace.

CHECK INJECTORS.

1) Refer to WIRING DIAGRAM for Injec-
tors. (Refer to EC-244.)

2) Check yoltage between ECM termi-
nals (Gt2), (D), (106), (1m9), or
(11%) and ground with CONSULT or
tester.

Battery voltage should exist.

NG

4 OK

Remove injector assembly.

{See page EC-26))

Keep fuel hose and all injectors con-
nected to injector gallery.

!

Perform TROUBLE DIAG-
NOSIS FOR NON-DETECT-
ABLE ITEMS, “injectors™.
(See page EC-244))

Repair harness or con-
nectors.

1) Turn ignition switch "OFF"".

2) Disconnect camshaft position sensor
(PHASE) harness caonnector.

3) Turn ignition switch “ON".
Make sure fuel does not drip from
injector.

Crips

i Does not drip.

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

and retest.

INSPECTION END

Replace the injectors from

"| which fuel is dripping.

EC-186
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TROUBLE DIAGNOSIS FOR DTC 76

Fuel Injection System Function (Right bank)
(DTC: P0170)

ON-BOARD DIAGNOSIS LOGIC

With Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the theoret- ¢
ical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoreti-

cal ratios. MA
In case the amount of the compensation value is extremely large, the ECM judges the condition as the

fuel injection system malfunction and light up the MIL (2 trip detection logic).

ERM
ECM
Front heated oxygen sensors Density of oxygen in exhaust gas (ECCS » Injectors
»| control LG
(Mixture ratio feedback signal) module)
Diagnostic Trouble Malfunction is detected when ... Ch?Ck Items

Code No. {Possible Cause) EE

76 e Fuel injection system does not operate properly. e Intake air leak _

PO170 o The amount of mixture ratio compensation is too large. o Front heated oxygen sensor {right
(The mixture ratio is too lean or too rich.) bank) GL

¢ Injectors {right bank}

# Exhaust gas leak

e Incorrect fuel pressure MT
o Lack of fuel

® Mass air flow sensor

AT
FA
RA
DITION 3
B Acrvetest B L DIAGNOSTIC TROUBLE CODE DETECTING CONDITIO BR
B1 - 100% (Overall)
zEl;;:;ET_RN 52:100% 1) Start engine and warm it up sufficiently. &7
===S===S MONITOR ====zz== 2) Turn ignition switch "OFF" and wait for at least 3
CKPS+RPM (REF) 812rpm seconds._ _ )
COOLAN TEMP/S 893°C 3) Turn ignition switch "ON"' and select “SELF-LEARN gE
FR O2 SEN-B1 0.01V CONTROL" in "AGTIVE TEST” mode with CONSULT.
FR 02 MNTR-B1 102% 4) Clear the self-learning contro! coefficient by touching
I——L'— WA “GLEAR’". MA
CLEAR I 5) Start engine again and wait for at least 10 minutes
SEF618P at idle speed.

The DTC should be detected at this stage, if a mal- EL
function exists.
6) If it is difficult to start engine at step 5, the fuel injec-
tion system has a malfunction, too. [oX
OR
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TROUBLE DIAGNOSIS FOR DTC 76

Air cleaner ; |‘\ .
Mass air flow ~
<sensor harness _

SEF289P

Fuel Injection System Function (Right bank)
(DTC: P0170) (Cont'd)

1)
2)

3)
4)
5}
6)

7)

8)

Disconnect mass air flow sensor harness connector.
Start engine and run it for at least 3 seconds at idle
speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 12 is detected.
Erase the DTC 12 by changing from Diagnostic Test
Mode It to Diagnostic Test Mode |.

Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 55 is detected.
Start engine again and wait for at least 10 minutes
at idle speed.

The DTC 76 should be detected at this stage, if a
malfunction exists.

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

EC-188
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TROUBLE DIAGNOSIS FOR DTC 76

Fuel Injection System Function (Right bank)
(DTC: P0170) (Cont'd)

BATTERY EC-FUELRH-01

IGNITION SWITCH
1 ON or START
A .
10A Refer to “EL-POWER ! Fuse | Refer to Gl
10A | plock | *EL-POWER".
¥ {HEG)
w = MA
|_1ITI_| mm : Dstectable line for DTG
R/B w : Nopi-detectable line for DTC
R/B
= e
= (D)
w
[2]
I—l—l Fa7
R
R/B FE
! ]
I_l_I FRONT HEATED cL
|__3:] DXYGEN SENSCOR
T Frai RH
| £ T
i 2 -
® ® L] L]
'! A ! LY w JOINT
CONNECTOH 24
I AT
=1 [l =1 K]
INJECTOR INJECTOR INJECTOR ! '
NO.1 NG.3 é NO.5 ! !
B B | ;Lu| . FA
1 1 1 |
= o s ] 2
1
! I ] T ¥ RA
o C é“’] 16
@E]] e b
ﬂ _____________________ .—
I_l_l' 'I_I_.I' 'I_'_] T [,

=
g

—_F

3
Er2—3

3

%

3

g}

@0

L.
B—-

Z
[
I
-
z
—
®
[~
Zz
[
k-3
eh
Q
5]
T
1)
Q
[*3
w
M
o)

S

n

; IIF

ECM (ECCS CONTROL MODULE)

HA
(] E r4l N rd 5 Y rd N
1|2
5 @ dd@ D@ Hb® @@ el
szEzm-- B
[}

101 J102f108}104) [105108l 1071

1osj11oj1{112} [11af114]115| e
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MECO0958
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TROUBLE DIAGNOSIS FOR DTC 76

SEFQ99P

-

Front heatad
oxygen sensor

harness
connector

=
Intake manifold

collector
SEF265P

W DISCONNECT
T
l'rs 'EE}

E o BISGONNECT
s Eé}

% CONN ECTOR

@]

SEFG17P

Fuel Injection System Function (Right bank)

(DTC: P0170) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK EXHAUST AIR LEAK.

Start engine and run it at idle. Listen for
the sound of the exhaust air leak
upstream three way catalyst.

NG

lOK

> Repair or replace.

CHECK INTAKE AIR LEAK.

Start engine and run it af idle. Listen for
the sound of the intake air leak down-
stream mass air flow sensor.

NG

h 4

OK

B v

Repair or replace.

CHECK FRONT HEATED OXYGEN SEN-

SOR (RIGHT BANK).

1) Turn ignition switch "OFF”".

2} Disconnect front heated oxygen sen-
sor {right bank} harness connector
and ECM harness connector.

3) Check harness continuity between
ECM terminal €0 and terminal (2.
Continulty should exist.

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

Continuity should not exist.

NG

oK

Y

. | Repair harness or con-
"] nectors.

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

NG

lOK

.| Check fuel pump and cir-
" | cuit. (See page EC-250.)

CHECK MASS AIR FLOW SENSOR.
=Y Check “MASS AIR FLOW” in
=/ "DATA MONITOR"” mode with

CONSULT.

NG

Y

OR
@ Check "'mass air flow"
=’ 1 with GST.
2.0 - 6.0 gm/sec: at idling
7.0 - 20.0 gm/sec: at 2,500 rpm

in MODE

¢ OK

EC-190

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

(See page EC-103.)
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TROUBLE DIAGNOSIS FOR DTC 76
Fuel Injection System Function (Right bank)

= e (DTC: P0170) (Cont'd)
A€ & »
102,104,106, Gﬂ
A
CHECK INJECTORS (RIGHT BANK). NG | perform TROUBLE DIAG-
Check voltage between ECM terminals " | NOSIS FOR NON-DETECT-
(nz), Gis), and ground with CON- ABLE ITEMS, “'Injectors". MA
SULT or tester. (See page EC-244))
D o Balttery voltage should exist. Repair harness or con-
= nectors. ;
SEFB70P lOK EM

Remove injector assembly.
{See page EC-26.) LS
Keep fuel hose and all injectors con-
nected to injector galiery.

!

1) Turn ignition switch “OFF". Dripi Replace the injectors from

2) Disconnect camshaft position sensor "1 which fuel is dripping. [EE
(PHASE) harness connector.

3) Turn ignition switch “"ON'".

Make sure fuel does not drip from CL
injector.
Does not drip.
Y MIT
Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connector AT
and retest.
l FA
INSPECTION END
RA&
ST
BE
HA
BL
o3

EC-191 351



TROUBLE DIAGNOSIS FOR DTC 77

Rear Heated Oxygen Sensor (Rear HO2S) (DTC:
Louver P01 36)
s - The rear heated oxygen sensor (Rear HO28), downstream three
ensor elermant (Titania) \ .
Lead terminals way catalyst, monitors the oxygen l[evel in the exhaust gas.
This sensor Is made of ceramic titania, the electric resistance
of which drastically changes at the ideal alr-fuel ratio.
The output voltage of the sensor, depending on its resistance,
Holder Rubber is approximately 0 to 2.2V. _
seal The rear heated oxygen sensor is not directly used to control
the engine system.
sern60| It is used only for the on-board diagnosis of three way catalyst.

ON-BOARD DIAGNOSIS LOGIC

The rear heated oxygen sensor has a much longer switching time between rich and lean, due fo the
oxygen storage capacity of the up-stream three way catalyst. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors the sensor’s voltage value and the switching response during the vari-
ous driving condition such as fuel-cut.

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

77 ® An excessively high voltage from the sensor is entered to |e Harness or connectors

P0O136 ECM. (The sensor circuit is open.)

o Rear heated oxygen sensor

e The maximum and minimum voltages from the sensor are | @ Harness or connectors

not reached to the specified voltages. (The sensor circuit is shorted.)
e It takes more time for the sensor to respond between rich |e Rear heated oxygen sensor
and lean than the specified time, ® Fuel pressure
e Injectors

¢ Intake air leaks

EC-192
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TROUBLE DIAGNOSIS FOR DTC 77

B acvetestT B [

FUEL INJECTION 25%
======== MONITOR ==zz====

CKPS«HFM g’OS) 725rpm

FR O2 SEN-B1 0.94v

HR 02 SENSOR 1.89V

FR 02 MNTR-B1 RICH

RR 02 MNTR RICH

(G I DWh T

GEFG34P

. CONMECT 'I

= 1ol connecToR]
56 25

| [ !

o

c /8N

SEF635P

Rear Heated Oxygen Sensor (Rear HO2S) (DTC:
P0136) (Cont'd) |

OVERALL FUNCTION CHECK

Instead of performing DTC DETECTING CONDITION, the follow-
ing method can be used for checking the rear heated oxygen
sensor function. {The “NG” of the OVERALL FUNCTION CHECK
means the same as the DTC detection.) '

1)
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 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)
2)

3)

4)

Start engine and warm it up sufficiently.

Set voltmeter probes between ECM terminals 66
{sensor signal) and & (engine ground}.

Check the voltage when racing up to 6,500 rpm under
no load. Or keep vehicle at idling for 10 minutes, then
check the voltage. Or check the voltage when coast-
ing from 80 km/h (50 MPH) in 3rd gear position.
The voltage should be below 0.55V at least one time.
Check the voltage when racing 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 one time,

Note: After starting the engine, the oulput voltage of the rear heated oxygen sensor indicates higher
voltage (approx. 5V at highesf) 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 diagnosis. Therefore, if
you measure the vollage {(at ECM terminal 56) during this diagnosis, the higher voltage will appear.
(CONSULT will also show the higher voltage, GST may show approx. 0V.) This is not a malfunc-
tion even though it is out of the normal range.

w
28 &
E E N
5
o 9% o
I - M-
o —
ZT S @7 @
S TT R
Z oo w x
W= g <+ |
= W ©®
Oba o
wmoae £33 o

y

The voltage should be above
0.6V at least one time.

The voltage should be below
0.55V at least one time.

SEF104P

EC-193

WA
EM
LG
FE
€L
BT

AT

8T

BIF
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TROUBLE DIAGNOSIS FOR DTC 77

Rear Heated Oxygen Sensor (Rear HO2S) (DTC:
P0136) (Cont’d)

IGNITION SWITCH EC-RR0O2-01
ON or START
Refer 1o
1on | Fuse |'EL-POWER".
OCK

C|E (5 -
OXYGEN

3P| SENSOR

R/B

C:

{
I
o

JOINT CONNECTOR-24

n"-"-n
1 1
-<ﬁ
+« ¥
@ -----

@
G
T G-
--Teer] ] [
ACON 5 H] L
I(_‘ ‘_._
N
! ]
: 1
IR : Detectable line for DTC w PU
. Non-detectable line for DTC - r"—l
18 |F=—x -
== l---Ie]
W PU
(— -.— ———
o W
} |
| 4!
t l.—
w PU
el [Tl
025AA O2H+ ECM
- ECCS
h r B @ Oz (aggm%" I
B B B B B B
n 1
] s -
= = = =
Refer to last page (Foldout page).
< @D . (D)
K1 El ENEREN R GO
GY
< 1 8 s (] -
EEERE T LD @

1otfozfroaf o4 hosliogliorfio]  [11213F [4] =
oo imi 112} [ivafivaliishivg) Bm[?E.EEBE 10 D |6
nrfnefrisjizof [ratfreg1aft2d o Trai g [19] HS.

MECO78B
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TROUBLE DIAGNOSIS FOR DTC 77

[ ecwm

. DISCONNECT

O| CONNECTOR |
56
|| [= v

. DISCONMEGY

112

[@]

!

SEFB36P,
E oty DISCOMNECT
'
A&
G
. KD Gj
= SEFG37P

CONNECTOR”
05

DISCONNECT

A&
(r@

SEFB38P
A€ &
[ Ecm To] ConNEGToR|
12
) SEF63OP

Rear Heated Oxygen Sensor (Rear HO2S) (DTC

P0136) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

40K

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 connec-
tor. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-195

CHECK INPUT SIGNAL CIRCUIT. NG [ mepair harness or con-

1) Turn ignition switch “OFF". "1 nectors.

2) Disconnect rear 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 harness conlinuity between
ECM terminal $8 (or terminai @)
and ground.

Continuity should not exist.
oK
Loosen and retighten ground screws.
B ¥

CHECK POWER SUPPLY. NG_ Repair harness or con-

1) Disconnect rear heated oxygen sen- "| nectors. Replace 10A
sor harness connector. fuse.

2) Turn ignition switch "ON".

3) Check vaoltage between terminal (3
and ground.

Voltage: Batlery voltage
OK

¥

CHECK GROUND CIRCUIT. NG‘ Check the following.

1) Turn ignition switch "OFF", "| @ Harness connectors

2) Disconnect ECM harness connector. )

3) Check harness conlinuity between e Harness connectors
terminal (O and ECM terminal (105). {w1), (B1)
Continuity should exist. e Harness continuity

between rear heated
OK oxygen sensor and ECM
If NG, repair harness or
conneclors.
B '

CHEGK GROUND CIRCUIT. NG ['Repair harness or con-

Check harness continuity between ECM " | nectors.

terminal and ground.

Continuity should exist.

J,OK

CHECK COMPONENT NG; Replace rear heated oxy-

(Rear heated oxygen sensor heater). " | gen sensar.

Refer to ""COMPONENT INSPECTION".

(See page EC-196.)

A

EM

LG

FE

L.

AT

FA

RA

HA

EL
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TROUBLE DIAGNOSIS FOR DTC 77

A

SEFS52P

Rear Heated Oxygen Sensor (Rear HO2S) (DTC:

P0136) (Cont’'d)
COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check resistance between terminals @ and @©.
Resistance: 6.7 +1.5Q at 25°C (77°F)

Check continuity between terminais ® and ©®, @ and @®.
Continuity should exist.

If NG, replace the rear heated oxygen sensor.

EC-196
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TROUBLE DIAGNOSIS FOR DTC 82

Coil

! 'S

Core

Permanent magnet

Terminal

SEF254P

Crankshaft Position Sensor (CKPS) (POS) (DTC:
P0335)

The crankshaft position sensor (POS) is located on the oil pan
facing the gear teeth (cogs) of the signal plate (flywheel). It
detects the crankshaft position signal (1° signal).

The sensor consists of a permanent magnet, core and coil.
When engine is running, the gap between the sensor and the
gear teeth (cogs) will periodically change. Permeability near
the sensor also changes.

Due to the permeability change, the magnetic flux near the core
is changed. Therefore, the voltage signal generated in the coil
is changed.

The ECM receives the voltage signal and detects the crankshaft
position signal (1° signal).

Diagnostic
Trouble Code
No.

Malfunction is detected when ...

Check items
(Possible cause)

82
P0335

o Harness or connectors

» 1° signal is not entered to ECM for the first few (The crankshaft position sensor (POS) circuit is
seconds during engine cranking. open or shorted.)

......................................................................................... ¢ Crankshaft position sensor (POS}

» 1° signal is not entered to ECM during engine run- | e Starter motor (Refer to EL section.)

ning.

@ Starting system circuit (Refer to EL section.)
e Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

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

speed.
OR
@ 1) Start engine and run it for at 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 H (Seli-diagnostic
results)” with ECM.

EC-197

MA
E

LE

[FE
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TROUBLE DIAGNOSIS FOR DTC 82

Crankshaft Position Sensor (CKPS) (POS) (DTC:
P0335) (Cont’d)

EC-POS-01
W : Detectable line for DTC
BATTERY . Non-detectable line for DTC
Refer to
*EL-POWER".
7.5A
||
5 AT
JOINT
+—| CONNEGTOR-1
(E9)
Cr ™ R 3
WL WL R W B
o EELET - JOINT CONNECTOR-25
N A Fio7
b |
WL WL : !
eallsal L-f----- »
ECCS -
é 6'] RELAY . . . (L2 LI%J
% D) 8
] {2 1 |
i
B B B
|
‘ConTRoL ';' =
MODULE) ED I GD
F101
n__ 0 B v. I 5
T ® e (He (Do oomrieerrrme D@

101]109 105]1 06}107]1 0|
109110 113f114f115]116] 220 G
7)1 121]122]1 23124 HS.
MEC068E
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TROUBLE DIAGNOSIS FOR DTC 82

i

Oil filler cap
7~ Crankshafl position
@ sensor (POS) .
sub-harnas/

r//“

e
=

connectol

/

Crankshaft Position Sensor (CKPS) (POS) (DTC:

P0335) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

SEF277P
m T.S. ENNECT
&
& ©

-

SEFT91P

BISGONNECT

SEF792P

DISCONNECT

3

&

€ &

!

SEF792P|

Engine ground /
1) l

f
Intake manifold

collector

SEF539P

Gl
v
CHECK POWER SUPPLY-I. NG | check the following. A
1) Turn ignition switch "OFF”. "| ® Harness continuity
2) Disconnect crankshaft position sen- between crankshaft &
sor (POS) sub-harness connector. position sensor (POS) ty
3) Turn ignition switch “ON'". sub-harness connector
4) Check voitage between terminal (@ and ECCS relay Le
and ground with CONSULT or tester. It NG, repair harness or
Voltage: Battery voltage connectors.
OK
] .
CHECK POWER SUPPLY-II. NGk Repair harness or con- FE
1) Check voltage between terminal (D | nectors.
and ground with CONSULT or tester. CL
Voltage: Approximately 5V
oK WT
v
CHECK GROUND CIRCUIT-i. NG | Gheck the following.
1} Turn ignition switch "OFF". e Engine ground screws AT
2) Check harness continuity between (Loosen and retighten.)
terminal (@ and engine ground. e Harness or connectors EA
Continutty should exist. If NG, repair harness or "
lOK connectors.
RA
®
SR
8T
BF
HA
EL
DX
EC-199 359



TROUBLE DIAGNOSIS FOR DTC 82

W DISCONNECT

{1

€
1

G
L
® o

SEF643P

SEFB44P

Crankshaft Position Sensor (CKPS) (POS) (DTC:

P0335) (Cont'd)

®

a |

']

SEFB4EP

CHECK POWER SUPPLY-III, NG

1) Disconnect crankshaft position sen- 4
sor (POS) harness connector,

2) Turn ignition switch “ON"'.

3} Check voltage between terminal @) Check the following.
and ground with CONSULT or tester. ® Harness connectors
Voltage: Battery vollage E),

0K e Harness continuity
between crankshaft
¥ NG position sensor {POS)

CHECK POWER SUPPLY-V. > and crankshaft position

1) Check voltage between terminal @ sensor (POS) sub-har-
and ground with CONSULT or tester. ness connector
Voltage: Approximately 5V If NG, repair harness or

connectors.
oK
, NG

CHECK GROUND CIRCUIT-II. "

1) Turn ignition switch "OFF".

2) Check harness continuity between
terminal (3 and engine ground.

Continuity should exist.
oK
Y
NG

CHECK COMPONENT

[Crankshaft position sensor (POS)].
Refer to 'COMPONENT INSPECTION"".
{See page EC-201)

OK
Y

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

il 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-200

. | Replace crankshafi posi-

tion sensor (POS).
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TROUBLE DIAGNOSIS FOR DTC 82

SEF587P

O

L2

[

&

CONNECT

&

=

o

SEF801P

Crankshaft Position Sensor (CKPS) (POS) (DTC:
P0335) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (POS)

1.

2.
3.
4

~No

Disconnect crankshaft position sensor {POS) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Reconnect crankshaft position sensor (POS) harness con-
nector.

Turn Iignition switch “ON'".

Check voltage between terminals @ and @ when quickly
bringing a screwdriver close to, and keeping away from the
Sensor core.

Terminal Voltage
@ Tester's pointer fluctuates between
@ 5V and 0V.

If NG, replace crankshaft position sensor (POS).

EC-201

€l
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EM
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TROUBLE DIAGNOSIS FOR DTC 84

A/T Diagnosis Communication Line (DTC: P1605)
The malunction information related to A/T (Automatic Tran-
saxle) is transferred through the line (circuit) from A/T control
unit to ECM. Therefore, be sure to erase the malfunction infor-
mation such as DTG not only in A/T control unit but also ECM
after the A/T related repair.

Diagnostic

It
Trouble Malfunction is detected when ... Ch.%k em
(Possible Cause)
Code No.
84 ® Harness or connectors
P1605 (The communication line circuit between ECM and

# Signal from A/T control units is not entered to

ECM.

A/T control unit is open or shorted.)
o Dead (Weak} battery
& AIT control unit

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

3
®
3)

Turn ignition switch "“"ON"".
Select “DATA MONITOR" mode with CONSULT.
Wait for at least 40 seconds or start engine and wait
for at least 40 seconds.

OR

@

3)

Turn ignition switch ““ON",

Wait for at least 40 seconds or start engine and wait
for at least 40 seconds.

Select “MODE 3" with GST.

T:O?s 1)
2)

3)

4)

OR
Turn ignition switch “ON”’,
Wait for at least 40 seconds or start engine and wait
for at least 40 seconds.
Turn ignition switch “OFF", wait for at least 3 sec-
onds and then turn *“QON"’.
Perform diagnostic test mode Il (self-diagnostic
results) with ECM.

EC-202
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TROUBLE DIAGNOSIS FOR DTC 84

A/T Diagnosis Communication Line (DTC: P1605)
(Cont’d)

ar EC-ATDIAG-01
CONTROL

UNIT
Gl

 ; Datectable line for DTC M; J@‘\
= Non-detectabie line for DTC

45
=
EW
LG
FE
GL
M
AT
RA
R
Fel
ATCK

ECCs
ONTROL 8T
MODULE)
BF
RA
EL
HABRDIBEEBEEL] @ g qqp_'ﬂs_d,ﬁa o)
BAEHEBDIEREEZS EERMEEDETEE Ry HS.
(12X

117j118]119]120] pr21fiz2fizgfred EE&%EEEE['E

104] [105f106 107|108 112]3] [4]
wasfiofriiin] (nafnajrisgie| Lolel71819]
19)

MEC(093B
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TROUBLE DIAGNOSIS FOR DTC 84

Y

s o

A/T Diagnosis Communication Line (DTC: P1605)

(Cont’d)

INSPECTION START

SEF268P

unit harness
connector

y

CHECK INPUT SIGNAL CIRCUIT.

NG

1) Turn ignition switch “"OFF".

2) Disconnect ECM harness connector
and A/T control unit harness connec-
tor.

3) Check harness continuity between
ECM terminal (8 and terminal @ .
Continulty should exist.

OK
\ J

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

Trouble is not fixed.
r

SEF267P

|| AT-G/UNIT ialLCONNEGTOﬂl

[ ﬁcoqucTon |

(QJ

45 m

HS.

Check ECM and A/T control unit pin
terminals for damage or the connection
of ECM and A/T control unit harness
connectors. Reconnect ECM and A/T
control unit harness connectors and
retest.

DISCONNECT

A 4

INSPECTION END

&3

SEFS67P

EC-204

Repair harness or con-
nectors.
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TROUBLE DIAGNOSIS FOR DTC 86

Fuel Injection System Function (Left bank) (DTC:
P0173)

- ON-BOARD DIAGNOSIS LOGIC

With Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the theoret- 3|
ical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actuzl and the theoreti-

cal ratios. : WA
in case the amount of the compensation value is extremely iarge, the ECM judges the condition as the

fuel injection system malifunction and light up the MIL (2 trip detection logic).

EM
ECM
Front heated oxygen sensors Density of oxygen in exhaust gas (ECCS *1 Injectors
y Y ¥9 9 »| control ) [Ke
{Mixture ratic feedback signal) module)
Diagnostic Trouble Ch |
9 Malfunction is detected when ... e.Ck tems
Code No. (Possible Cause) EE
86 # Fuel injection system does not operate properly. @ Intake air leak :
PO173 ¢ The amcount of mixture ratio compensation is too large. # Front heated oxygen sensor {left
(The mixture ratio is too lean or too rich.) bank) €L

® Injectors (left bank)

# Exhaust gas leak

e Incorrect fuel pressure MT
e Lack of fuel

o Mass air flow sensor

AT
A
RA
R ———— DIAGNOSTIC TROUBLE CODE DETECTING CONDITION B3R
(Overall}
SELF-LEARN B1 ; 100% . . -
CONTROL B2 : 100% 1) Start engine and warm it up sufflcuel.'ntly. o7
===~ MONITOR ======== 2) Turn ignition switch “OFF” and wait for at least 3
CKPS*RPM (REF) 812rpm seconds.
COOLAN TEMP/S 93°C 3) Turn ignition switch "ON" and select “SELF-LEARN BE
FR 02 SEN-B1 0.1V CONTROL" in “ACTIVE TEST"' mode with CONSULT.
FRO2 MNm.mH 102% 4) Clear the self-learning control coefficient by touching
I——-—-———_—'—‘ A “CLEAR"™. HA
CLEAR | 5) Start engine again and wait for at least 10 minutes
SEF618P at idle speed.

The DTC should be detected at this stage, if a mai- [EL
function exists.
6) If it is difficult to start engine at step 5, the fuel injec-
tion system has a malfunction, too. i
OR

EC-205 365



TROUBLE DIAGNOSIS FOR DTC 86

SEF289P

Fuel Injection System Function (Left bank) (DTC:
P0173) (Cont’d)

1)
2)

3)
4)
5)
6)

7

8)

Disconnect mass air flow sensor harness connector.
Start engine and run it for at least 3 seconds at idle
speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 12 is detected.
Erase the DTC 12 by changing from Diagnostic Test
Mode il to Diagnostic Test Mode |.

Perform Diagnostic Test Mode I! (Self-diagnostic
results) with ECM. Make sure DTC 55 is detected.
Start engine again and wait for at least 10 minutes
at idle speed.

The DTC 86 should be detected at this stage, if a
malfunction exists.

If it is difficult to start engine at step 8, the fuel injec-
tion system also has a maifunction.

EC-206
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TROUBLE DIAGNOSIS FOR DTC 86

Fuel Injection System Function (Left bank) (DTC:
P0173) (Cont’'d)

BATTERY - -
IGNITION SWITCH EC-FUELLH-01
1 ON or START
104 Reter to “EL-POWER". 1 Refer 1
% 108 | 565k [ ELFOWER".
¥ [3] | +eC)
w P : Detectable line for DTC
' |-| e Non-detectable line for DTC
T
AB
E13
Ll_] Fa6
- (Fz6)
W
F37
R/B
=
FRONT HEATED
OXYGEN SENSCR
LH
F2h
1 2
® ® (& (=3
L W JOINT
.J-.  CONNECTOR-24
S
R A R ! !
E CTOR 7 JECTOR - INJECTOR : ! 1] Ll
INJECT. IN
NO.2 NO.4 NO.6 " | =3}
: ! B
C] IC EH] A B "
R/G B/OR PUR L,_ .|
“Te
B B B
RG B/OR PL/R L W | I
[eg] [ [l Il Gl ® '
INJ#2 INJ#4 INJ#6 O2HL 02SFL & J_
_ Fi8
ECM (ECCS CONTROL MODULE)
IS
[ E
= e @ @ Fbe
B B B W BR

- OODLONED
el [/

B Gy
101]102]103f104] {105§106f107]108] 1]2]3
soaf10]111]112] [113]114f115[ 116 BEEEE’IEE 10}
HEEEIBEERERFGEE IR

MEC(I6B

LG
FE
CL
WIT
AT

FA
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TROUBLE DIAGNOSIS FOR DTC 86

SEFDI99P

connecto
o
Q
Ay
el

Front heated oxygal
sensor harness

’,

SEF276P

E @ DIECONNECT W DISCONKECT
(1]
A€ A€

[ Ecm

lo[co

G

51

[Q]

QD)

NNECTOR|| JE

Q]

!

SEF629P

Fuel Injection System Function (Left bank) (DTC:

P0173) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTICN START

¥

CHEGK EXHAUST AIR LEAK.

Start engine and run it at idle. Listen for
the sound of the exhaust air leak
upstream three way catalyst.

NG

JOK
4

Repair or replace.

CHECK INTAKE AIR LEAK.

Start engine and run it at idle. Listen for
the sound of the intake air leak down-
stream mass air flow sensor.

NG

Y

5 lox

Repair or replace.

CHECK FBONT HEATED OXYGEN SEN-

SOR {LEFT BANK).

1} Turn ignition switch "OFF",

2) Disconnect front heated oxygen sen-
sor (left bank) harness connector and
ECM harness connector.

3) Check harness continuity between
ECM terminal &) and terminal ().
Continuity should exist.

4) Check harness continuity between
ECM terminal & (or terminal (2})
and ground.

Continuity should not exist.

NG

OK
L 4

.| Repair harness or con-

" | nectors.

CHECK FUEL PRESSURE.
1) Release fuel pressure to zero.
(Refer to page EC-25.)
2} install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
A tew seconds after Ignition swilch is
turned COFF to ON:
Approx. 294 kPa
(3.0 kg/em?, 43 psi)

NG

OK

Y

.| Check fuel pump and cir-
| cuit. (See page EC-250.)

CHECK MASS AIR FLOW SENSOR.
Check "MASS AIR FLOW" in
"DATA MONITOR' mode with
CONSULT.

NG

y

OR
Check “mass air flow"” in MODE
1 with GST.
2.0 - 6.0 gm/sec: at idling
7.0 - 20.0 gm/sec: at 2,500 rpm

,LOK
®

EC-208

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

(See page EC-103.)
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TROUBLE DIAGNOSIS FOR DTC 86
Fuel Injection System Function (Left bank) (DTC:

ad oo P0173) (Cont’'d)
€ »

|

109,111,112 @”

CHECK INJECTORS (LEFT BANK). NG | perform TROUBLE DIAG-
Check voltage between ECM terminals ~] NOSIS FOR NON-DETECT-
(Gem), (311), (313) and ground with CON- ABLE ITEMS, “Injectors’’. MA

SULT or tester. {See page EC-244.)

D O Baltery voitage should exist. Repair harness or con-

= nectors.
SEFET1P OK EM

1
Remove injector assembly.
(See page EC-26.) 1c
Keep fuel hose and all injectors con-
nected to injector gallery.

¥

1) Turn ignition switch "OFF". Drips| Replace the injectors from

2) Disconnect camshaft position sensor which fusi is dripping. [FE
{PHASE) harness connecior.

3) Turn ignition switch “ON"".

Make sure fue! does not drip from €L,
injector.
lDoes not drip.
Wir
Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connector AT
and retest.:
y A
INSPECTION END
RA
BR
§T
BIF
HA
EL
X

EC-209 369



TROUBLE DIAGNOSIS FOR DTC 87

SYSTEM DESCRIPTION

Canister Control Solenoid Valve (DTC: P0443)

Crankshaft position sensor (POS) Engine speed =
Engine coolant temperature sensor Engine coolant temperature
ECM -
Throttle position sensor Throttle position (ECCS »| Canister control
> control solencid valve

Vehicle speed sensor Vehicle speed N module)

Ignition switch Start signal N
Also a system is provided which precisely cuts This causes the port vacuum to be discharged
and controls the port vacuum applied to the can- into the atmosphere so that the canister purge cut
ister purge cut valve to suit engine operating con- valve remains closed.
ditions. 1) Start switch “"ON”
This cut-and-control operation is accomplished 2) Closed throttle positicn
through the ECM. When the ECM detects any of 3) Low and high engine coolant temperature
the following cenditions, current does not flow 4) During deceleration
through the solenocid valve in the canister purge 5) Engine stopped

cut valve control vacuum line.

6) Low vehicle speed

To canister purge cut vaive COMPONENT DESCRIPTION
Intake The canister control solenoid valve responds to signals from
rarifold To intake the ECM. When the ECM sends an ON (ground) signal, the coil
vacuum alr duct in the solenocid valve is energized. A plunger will then move to
signal - cut the vacuum signal (from the intake manifold to the canister
purge cut valve).
When the ECM sends an ON signal, the vacuum signal passes
through the solenoid valve. The signal then reaches the canis-
ter purge cut valve.
SEF673P
Diagnostio L Check items
Trouble Code Malfunction is detected when ... .
(Possible cause)
No.
® Harness or connectors
87 e The improper voltage signal is entered to ECM {The canister control solenold valve circuit is open
P0443 through canister control solenoid valve. or shorted.)
e Canister control solenoid valve

EC-210
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TROUBLE DIAGNOSIS FOR DTC 87

Canister Control Solenoid Valve (DTC: P0443)
(Cont’d)
DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

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

3) Wait for at least 5 seconds. i
OR
@ 1) Turn ignition switch "ON"” and wait for at least 5 A
= seconds.
2) Select “MODE 3" with GST.
OR EM
1} Turn ignition switch “ON" and wait for at least 5
seconds.

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

EC-211 371



TROUBLE DIAGNOSIS FOR DTC 87

Canister Control Solenoid Valve (DTC: P0443)
(Cont’d)

IGNITION SWITCH EC'CAN'N‘O 1

ON or START

FUSE Refer to
BLOCK | "EL-POWER".

(HEC)

v
EE

e : Detectable line for DTC
e Non-detectable line for DTG
£EL> : Models for California

El]-%—-%-[%
S

JOINT
CONNECTOR-10
(M18)

a
o
=)

>
=

i 2 2 o T 2 e 2

CANISTER

SOLENQID
VALVE

Q
jw]
=z
3
e
Q
r

B L BT

O
]
£3

ECM
(ECCS CONTROL MODULE)
F101

Refer to last page {Foldout page).

=
CLT T T Is[sfsfafa]s] =5 Jra] | W B

MEC(88B
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TROUBLE DIAGNOSIS FOR DTC 87

Canister Control Solenoid Valve (DTC: P0443)
(Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START
@l

k 4
CHECK POWER SUPPLY. NG~ Check the following. MEA

g 1) Disconnect canister control solenoid "1 # Harness connectors

/—A'{r duct valve harness connector. (GO}

A 2) Turn ignition switch "“ON"'. e Joint connector E
SEF502P[ | 3) Check voltage between terminal (@
m pre— and ground with CONSULT or tester. o 10A fuse
L Voltage: Batlery vollage e Harness continuity

T5. Eé__}] between canister con- LG
d»

oK trol solenoid valve and
fuse
If NG, repair harness or
connectors.
2 &
E L ] FE
@m CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
. 1) Disconnect ECM harness connector. | nectors.
2) Check harness continuity between cL
SEFe74P ECM terminai and terminal (9.
Continuity should exist.
m THSCONNECT |_.‘. DISCONNECT OK MT
HS. Ts. Y
= & CHECK COMPONENT NG | Replace canister control
[ Ecm lof connecTon|f 1 (Canister control solenoid valve). "1 solenoid valve. AT
114 Refer to “COMPONENT INSPECTICN".
(See page EC-214.)
EA
oK
[Q] :
@i@ Disconnect and reconnect harness con- RA
nectors in the circuit. Then retest. k
SEFE7SP
Trouble is not fixed.
L 4 BR
Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connector 8T
and retest.
¥ F
INSPECTION END
H&
EL

EC-213 373



TROUBLE DIAGNOSIS FOR DTC 87

BATTERY

SEF222]

Canister Control Solenoid Valve (DTC: P0443)

(Cont'd)

COMPONENT INSPECTION

Canister control solenoid valve
Check air passage continuity.

Condition

Air passage
continuity
between @ and B

Air passage
continuity
between @ and ©

12V direct current sup-

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

If NG, replace solenoid valve.

EC-214
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TROUBLE DIAGNOSIS FOR DTC 91

Front Heated Oxygen Sensor Heater (Right
bank) (DTC: P0135)

SYSTEM DESCRIPTION

‘Crankshaft position sensor (POS)

The ECM performs ON/OFF control of the front
heated oxygen sensor heaters corresponding to
the engine speed.

ECM E“"t“d
eate
. ECCS
Engine speed ( »
9 P » control oxygen
module) Sensor
heaters

OPERATION
. Front heated oxygen sensor
Engine speed rpm heaters
Above 3,600 OFF
Below 3,600 ON

Diagnostic Trou-

Malfunction is detected when ....

Check items

ble Code No. (Possible cause)
# The current amperage in the front heated oxygen
sensor heater (Right bank) circuit is out of the ® Harness or connectors
91 normal range. (The front heated oxygen sensor heater circuit is
P0O135 (The improper voltage drop signal is entered to open or shorted.)

heater.)

ECM through the front heated oxygen sensor

e Front heated oxygen sensor heater (Right bank)

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

1) Turn ignition switch "ON” and select “DATA
e/ MONITOR"” mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle
speed.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
= speed.
2) Select "MODE 3" with GST.
OR
1) Start engine and run it for at least 5 seconds in idle
condition.
2) Turn ignition switch “OFF"’, wait for at least 3 sec-
onds and then "ON".
3) Perform ‘'Diagnostic Test Mode |l {Self-diagnostic

results)” with ECM.

EC-215

WA
EM
LC

Fle

CL

MT

375



TROUBLE DIAGNOSIS FOR DTC 91

Front Heated Oxygen Sensor Heater (Right
bank) (DTC: P0135) (Cont’d)

IGNITION SWITCH
ON or START
F 1 3 .
1 FUSE Refer to e : Detectable line k_)r DTC
10A | gLOCK | "EL-POWER", e : Non-detectable line for DTC
(HEC)
L
(e
R/B
FRONT
HEATED
OXYGEN
SENSOR
RH
Gl o =
R/B LY W
. JOINT
lﬁ_ L —\| CONNECTOR-24
) T
1
1 ]
]
H/B ' || L]
| ¥ &
] ]
R/ ) I
1 )
1 I
4 i [
N
VL ﬁ 1
I (
1 i
1 1
I I
| i
1 1
i I
1 L. 1
'; - .. ﬁ
LY W B B B
Frell __ [[5o]l I I
0ZAR  OZ5FR | gem ®
(ECCS
CONTROL 1
MODULE) = =
F161 F18 F18
— 5 =
]
' S @@ dIP® mhime
11 GY N CT - o7

102}103 108] 1f2]3] [4]
o[ 11| iEEilll-ﬂ 19|
118[i19 BlemcnclE

MECD80B
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TROUBLE DIAGNOSIS FOR DTC 91
Front Heated Oxygen Sensor Heater (Right

% A }\\(9 bank) (DTC: P0135) (Cont’d)

ront heated DIAGNOSTIC PROCEDURE

Xygen sensor

harness
connector INSPECTION START
'y
@l
A
CHECK POWER SUPPLY. NG | Gheck the foliowing. MA
1) Disconnect front heated oxygen sen- "| ® Harness connectors
sor {right bank) harness connector. @, @D
2) Turn ignition switch "ON"". o 10A fuse EM
SEF265P[ | 3) Gheck voltage between terminal @ » Harness continuity =
and ground. between front heated
! gy Iy Voltage: Battery voltage oxygen sensor and fuse
P'ITS. OK If NG, repair harness or LC
connectors.
a2
E L 4
CHECK GROUND CIRCUIT. NG | Repair harness or con-
((i@ 1) Turn ignition switch “OFF”. | nectors. =
2) Disconnect ECM harness connector. FE
D A 3) Check harness continuity between
@ = terminal (O and ECM terminal {(119).
Continuity should exisl. GL
SEF646P
B >
r
DISCONNECT - MSCONNECT
&) E} EE} CHEGK COMPONENT NG | Replace front heated oxy- M
HS. T.S. (Front heated oxygen sensor heater). | gen sensor (right bank).
—
." AT
118 lvOK
Disconnect and reconnect harness con- EA
nectors in the circuit. Then retest.
e @ Trouble is not fixed.
(&) Y RA
SEFBATP Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnact ECM harness connector BR
and retest.
Y ST
INSPECTION END
Bl
HA
COMPONENT INSPECTION L
"@"HTS Front healed oxygen sensor heater o
3. 115

Check resistance between terminals @ and ©.
Resistance: 3.3+ 1.0Q at 23°C (73°F)

Check continuity between terminals @ and @©, @ and ®.
Conlinuity should not exist.

If NG, replace the front heated oxygen sensor.

DISCONNECT

&

SEF551F
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TROUBLE DIAGNOSIS FOR DTC 95

Cail

3 E«"’
Core

'LJ“ L Permanent magnet
Terminal

SEF254P

Crankshaft Position Sensor (CKPS) (POS) (DTC:
P1336)

The crankshaft position sensor (POS) is located on the oil pan
tacing the gear teeth (cogs) of the signal plate (flywheel}. it
detects the crankshaft position signal (1° signal).

The sensor sonsists of a permanent magnet, core and coil.
When engine is running, the gap between the sensor and the
gear teeth (cogs) will periodically change. Permeability near
the sensor also changes.

Due to the permeability change, the magnetic flux near the core
is changed. Therefore, the voltage signal generated in the coil
is changed.

The ECM receives the voltage signal and detects the crankshaft
position signal (1° signal).

Diagnostic Check it
Trouble Code Malfunction is detected when .... eck llems
N (Possible cause}
o.
95 ® Chipping of the signal plate {flywheel) gear teeth ¢ gamiss ‘:tr con-?-ectors *08)
P1336 {cogs) is detected by the ECM, ® Crankshaft position sensor

e Signal plate (flywheel)

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

1) Turn ignition switch “ON” and select “DATA
MONITOR" mode with CONSULT.
2} Start engine and run it for at least 1 minute and 10
seconds at idle speed.
OR
@ 1) Start engine and run it for at least 1 minute and 10
seconds at idle speed.
2) Select "MODE 3" with GST.
OR
1) Start engine and run it for at least 1 minute and 10
seconds at idle speed.
2) Turn ignition switch “OFF”, wait for at least 3 sec-
onds and then “ON".
3} Perform “Diagnostic Test Mode Hl (Self-diagnostic
results)’’ with ECM.

EC-218
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TROUBLE DIAGNOSIS FOR DTC 95

Crankshaft Position Sensor (CKPS) (POS) (DTC:
P1336) (Cont'd)

m : Detectabie line for DTC @H
BATTERY m—— : Non-detectable line for DTC
Refer to MA
"EL-PCWER".
7.5A
[ 59 ] EM
| |
'l ChansrarT
m SENSOR ﬂ:@
JOINT (POS)
CONNECTOR-1
L2 L] 1 T EE [ |
WL WL R W B
= - JOINT CONNECTOR-25
34 - P EE
H R
1 1
WL WL ‘ : :
=1 =] 't ----- ' cL

- AT

o] s 1 » R
G - s BT
LI L] P C--Ed

R w B

!

€ »
WI,B \ B e B ¢ \
- &2 ! ! F
@ 5 P )
| R RA
o ®
i In -
W/B R R w B B B
Fa) el [z [es] . l §T
SS0FF VB VB POS ECM
[ECCTS J_
MODULD = BF
Fi8 .
HA
=] Im ? o <l ) EL
T+ ® ENI@® @ D@ OIOITEEEmrRE GED @
W i L B BR L GY
i

102]103104 4] A |23 4445[46) YEE
110111 7 10 62712829 -:-:- £ ECRE L GED AL

1121314 4 A ; 8 G
EIE ERCEEIR o T 3 3 T3 HS.

MECOE3B
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TROUBLE DIAGNOSIS FOR DTC 95

o

/Oil filler cap

7 Crankshaft position
@ sensor (POS) /
sub-harness /
conneclor/ /_\

—

.
o
Ay
S

SEF277P

= DISCONNEGT
TS.

B

<

®
®

0

!

SEF791P

B

DISCONNECT

i
TS,

r—-—'i
\3[4/

SEF792P

d‘
T‘IP

!

SEF793F

Engine ground /
11 k

I
Intake manifold
collector

SEF539P

Crankshaft Position Sensor (CKPS) (POS) (DTC:

P1336) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

:
CHECK POWER SUPPLY-!. NG | Check the following.
1) Turn ignition switch ""OFF". "] @ Harness continuity
2) Disconnect crankshaft position sen- between crankshaft
sor (POS) sub-harness connector. position sensot (POS)
3) Turn ignition switch "“ON"". sub-harness connector
4) Check voltage between terminal (@ and ECCS relay
and ground with CONSULT or tester. If NG, repalr harness or
Voltage: Battery voltage connectors.
OK
& ,
CHECK POWER SUPPLY-II. NG | Repair harness or con-
1) Check voltage between terminal () | nectors.
and ground with CONSULT or tester.
Voltage: Approximately 5V
OK
,
NG

CHECK GROUND CIRCUIT-I.

1) Turn ignition switch "OFF™".

2) Check harness continuity between
terminal (@ and engine ground.
Continuily should exist.

Y

lOK
®

EC-220

Check the following.

e Engine ground screws
{Loosen and retighten.)

» Harness or connectors

If NG, repair harness or

connectors.
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TROUBLE DIAGNOSIS FOR DTC 95

D]

Crankshaft Position Sensor (CKPS) (POS) (DTC:

P1336) (Cont’d)
®

" l

CHECK POWER SUPPLY-iH. NG.}
(C@ 1) Disconnect crankshaft position sen-
sor {POS) harness connector.
@ O 2) Turn ignition switch "ON".
‘,{ﬁ = 3) Check voltage between terminal ()
and ground with CONSULT or tester. Check the foilowing.
SEFg43P Voltage: Battery voltage e Harness connectors
(GIDNGD)
= oK e Harness continuity
L Gé} NG between crankshaft
1S, ¥ »| position senser (POS)
HB CHECK POWER SUPPLY-IV. and crankshaft position
1) Check voltage between terminal (@ sensor (POS) sub-har-
and ground with CONSULT or tester. ness connector
Vollage: Approximately 5V If NG, repair harness or
@e i connectors.
Ly oK
@ D v NG
. CHECK GROUND GIRCUIT-), "
SeF644P| | 1} Turn ignition switch “OFF".
2) Check harness continuity between
" DISCONNECT terminal (@ and engine ground.
N (f Continuity should exis!.
TS. t@
OK
aEm
lLoosen and retighten the fixing bolt of
the crankshaft position sensor (POS).
Then retest.
@ Trouble is not fixed.
J ’ ) 4
= CHECK COMPONENT NG.; Replace crankshaft posi-
seresspl | [Crankshaft position sensor (POS)]. tion sensor (POS).
Refer to “"COMPONENT INSPECTION"'.
(See page EC-222)
lOK
Disconnect and reconnect harness con-
nectors in the circuit. Then retest.
il Trouble is not fixed.
Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connector
and retest.
Trouble is not fixed.
¥
NG

Visually check signal plate (flywheetl)

¥

gear teeth (cogs) for chipping.

Replace signal plate {fly-
wheel).

erK

INSPECTION END

EC-221

WA

M

LE

FE

CL

MT

[FA

RA

BR

ST
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TROUBLE DIAGNOSIS FOR DTC 95

SEF587P

@np

o

SEF801P

<

Crankshaft Position Sensor (CKPS) (POS) (DTC:
P1336) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (POS)

1.

2,
3
4,

N®

Disconnect crankshaft position sensor (POS) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Reconnect crankshaft position sensor (POS) harness con-
nector.

Turn ignition switch “ON".

Check voltage between terminals @) and 3 when quickly
bringing a screwdriver close to, and keeping away from the
sensor core.

Terminal Voltage
@ Tester's pointer fluctuates between
€] 5V and OV.

If NG, replace crankshaft position sensor (POS).

EC-222
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TROUBLE DIAGNOSIS FOR DTC 98

Sensor

Terminal

(DTC: P0125)

ture increases.

SEF594K

< Reference data >

Engine Coolant Temperature (ECT) Sensor

The engine coolant temperature sensor is used to detect the

engine coolant temperature. The sensor modifies a voltage sig-

nal from the ECM. The modified signal returns to the ECM as

the engine coolant temperature input. The sensor uses a ther-

O 1 mistor which is sensitive to the change in temperature. The

/ electrical reststance of the thermistor decreases as tempera-
Gasket

20 -
E:egr:‘nif:::;nt Voltage Resistance
g high v) (k)
3 C ('R
1§5 -10 (14) 4.4 9.2
B
T 20 (68} a5 2.5
R 50 (122) 22 0.84
20 0 20 40 60 BO 100
(-4} (32} {68)(104) 140y (178) {212} 90 (194) 1.0 0.25
Temperature °C (°F}
SEF012P
Diagnostic
Trouble Malfunction is detected when ... Check item
(Possible Cause)
Code No.
98 e Raticnally incorrect voltage from the sensor is o Harness or connsctors
PO125 entered to ECM, even when some time has passed

after starting the engine.
+ Engine coolant temperature is insufficient for
closed loop fuel control.

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

EC-223

MA
EM
LC
FE
CL
MT
AT
FA
RA&
BR

8T

HA

EL
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TROUBLE DIAGNOSIS FOR DTC 98

¥ MONITOR 7 NO FAIL
COOLAN TEMP/S 30°C
[ RECORD |
SEF002P
FUEL SYS 11 OPEN
FUEL SYS 42 OPEN
ALC LOAD 15%
COOLANT TEMP 31°C
SHORT FT #1 0%
LONG FT #1 0%
SHORT FT #2 0%
LONG FT #2 0%
ENGINE SPD 1065RPM
VEHICLE SPD OMPH
IGN ADVANCE 15.0°
INTAKE AIR 25°C
BEF720P

CONNECT

&L i B

I~ Ecm__Jof connecTor]|

on

@ O

SEFG48P

Engine Coolant Temperature (ECT) Sensor
(DTC: P0125) (Cont'd)

OVERALL FUNCTION CHECK

Instead of performing the DTG Detecting Condition, the follow-

ing method can be used for checking the function of the engine

coolant temperature sensor. (However, the DTC detection can-

noi be confirmed.)

Note: If both DTC 13 (P0115) and 98 (P0125) are displayed, first
perform TROUBLE DIAGNOSIS FOR DTC 13. (See

EC-108.)
1) Turn ignition switch “ON".
2) Select "COOLANT TEMP/S" in “DATA MONITOR"

3)
4

mode with CONSULT.
Start engine and run it at idle speed.
Check that the engine coolant temperature rises to
25°C (77°F) or more within 15 minutes. (Be careful not
to overheat engine.)

OR

3)
4)

Turn ignition switch “ON’",
Select “MODE 1" with GST.
Start engine and run it at idle speed.
Check that the engine coolant temperature rises to
25°C {77°F) or more. within 15 minutes. (Be careful
nct to overheat engine.)

OR

& ]

w
—

Turn ignition switch “"ON"".

Probe voltage meter between ECM terminai §9 and
ground.

Start engine and run it at idle speed.

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

EC-224
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TROUBLE DIAGNOSIS FOR DTC 98

Engine Coolant Temperature (ECT) Sensor
(DTC: P0125) (Cont’d)

EC-ECTS-01
Gl
. : Detactable line for DTC
= Non-detectable line for DTC [M] !,A
(ED) : AT models
oLy |
—EWD—  |TEMPERATURE EM
SENSOR
.. ax
G .
— FE
B{I JOINT
- CONNECTOR-25
' i
B MT
AT
\ \
FA
BA
¥ B B
i B o e .
™ GND-A SENS
GND
ST
ECM (ECCS CONTROL Mo%&a GV'II _FONT .
HA
=
@) EIENENESN I | EL
[

[1]2]3[4f[9ftof1f121 31401 5 |§|
[516]7]8] 3161 7181901 [22

105106

L 4] 2123l e e o e L T E fiod [
nal14 L [10) T o B B B D I GY
121]123 EREEEIE dzq LA 3 EREEE a2
MEC0B2B
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TROUBLE DIAGNOSIS FOR DTC 98
Engine Coolant Temperature (ECT) Sensor

CHECK THERMOSTAT QPERATION.

Y

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

OK

h 4

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

I Trouble is not fixed.

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

L

INSPECTION END

EC-226

(DTC: P0125) (Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START
24 '
Engine coolant
temperature Y X
sansor harness NG .
CHECK POWER SUPPLY. Check the following.
1) Turn ignition switch "OFF". "| @ Harness cantinuity
2) Disconnect engine coolant fempera- between ECM and
SEF279P ture sensor harness connector. engine coolant temper-
3) Turn ignition switch *"ON"", ature sensor
4} Check voltage between terminal (& If NG, repair harness or
and ground with CONSULT or tester. connectors.
Voltage:
Approximately 5V
OK
B v
CHECK GROUND CIRGUIT. NG | Check the following.
1) Turn ignition switch “QFF". "] @ Harness continuity
2} Check harness centinuity between between ECM and
terminal (1) and engine ground. engine coolant temper-
SEF541P
Continuity should exist. ature sensor
@ Harness continuity
T DISCONNECT OK between A/T control
Eé} C‘i@ unit and engine coolant
TS
temperature sensor
(@ If NG, repair harness or
connectors.
y
CHECK COMPONENT NG Replace engine coolant
(Engine coolant temperature sensor). - temperature sensor.
Refer to “COMPONENT INSPECTION".
SEF542P( | (See page EC-227))
OK
.
NG

CHECK COMPONENT.
{Thermostat)

Refer to LC section.

If NG, replace it.




TROUBLE DIAGNOSIS FOR DTC 98

Engine Coolant Temperature (ECT) Sensor

N (DTC: P0125) (Cont'd)
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure. @l
Temperature °C {°F) Resistance k{2
- 20 (68) 21-29 A
50 (122) ' 0.68-1.0
SEF 1529 90 (194) 0.236 - 0.260 EM
If NG, replace engine coolant temperature sensor. LE

AT

FA

RA

EC-227 387



TROUBLE DIAGNOSIS FOR DTC 101

Front Heated Oxygen Sensor Heater (Left bank)
(DTC: P0155)

SYSTEM DESCRIPTION

Crankshaft position sensor (POS) Engine speed

The ECM performs ON/OFF control of the front
heated oxygen sensor heaters corresponding to
the engine speed.

"ECM Front
(ECCS - heated
= control | oxygen
module) sensor
heaters

OPERATION

Front heated oxygen sensor
Engine speed rpm ¥g

heaters
Above 3,600 OFF
Below 3,600 ON

Diagnostic Trou-

Malfunction is detected when ....

Check items

ble Code No. (Possible cause}
e The current amperage In the front heated oxygen
sensor heater (Lelt bank) circuit is out of the nor- | e Harness or connectors
101 mal range. {The front heated oxygen sensor heater circuit is
P0155 (The improper voltage drop signal is entered to open or shorted.}
ECM through the front heated oxygen sensor e Front heated oxygen sensor heater {Left bank)
heater.)

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

B

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

2) Start engine and run it for at least 5 seconds at idle
speed.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.
2) Select "MODE 3" with GST.
OR
1) Start engine and run it for at least § seconds in idle
condition.
2) Turn ignition switch “"OFF", wait for at least 3 sec-
onds and then “ON".
3) Perform ‘Diagnostic Test Mode Il (Self-diagnostic

results)’” with ECM.

EC-228



TROUBLE DIAGNOSIS FOR DTC 101

Front Heated Oxygen Sensor Heater (Left bank)
(DTC: P0155) (Cont'd)

EC-FO2H-L-01
IGNITION SWITCH
ON or START al
5 o | EVSE | B e ]
A ' wemm : Detectable line for DT
% (HEC) s ; Non-detectable line for DTC Ml!"@&
LI
T EM
= e
OXYGEN
SENSGR
LH
o8
L)
N FE
[ I
| ]
| I @L
: | JOINT
1 | CONNECTOR-24
] = W
] ]
1
Ll 1N [ NN AT
] ] B
| ]
o BA
" : A
1 ]
]
P 4 \ RA
1 1
[
<le 1 BR
L W B B 8
T2 [ﬁ.ﬂ_l I I
OzHL  O25FL | pem ® 8T
(ECCS
CONTROL 1
MODLILE) — —
F18 F19 BE
HA
— I~ EL
= 3
16@3\6 & [ €
IBX

101]102 1osjrosfiozjice] __[1]2]3] [4]
109110 113]114]11s]r16] E[I]EEEEEEIEQ 10}
117|118 HEERE ii?iliiE 15]

MECD79B
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TROUBLE DIAGNOSIS FOR DTC 101

”M

Front heated oxygen—
sensor harness -

')

Front Heated Oxygen Sensor Heater (Left bank)

(DTC: P0155) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

A4

R DISCONNECT
A€

1S.

'*
@ —® @—Q

SEF646F
E @ TISCONNECT
[ ecm _[o]connEcton]| LaiEd
H e

[Q]

CHECK POWER SUPPLY. NG | Check the foilowing.
1) Bisconnect front heated oxygen sen- " | @ Harness connectors
sor (left bank) harness connector. GD) (GD)]
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
If NG, repair harness or
OK connectors.
B
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 (Z1).
Continuity should exist.
OK
L 4
NG

CHECK COMPONENT

{Front heated oxygen sensor heater).
Refer to "COMPONENT INSPECTION".

OK
Y

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

l Trouble is not fixed.

SEF649P

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

and retest.

Y

INSPECTION END

DOISCONNECT

SEFSE1P

COMPONENT INSPECTION

Front heated oxygen sensor healer

Replace front heated oxy-
gen sensor (left bank).

Check resistance between terminals and ®.
Resistance: 3.3+ 1.0Q at 23°C {73°F)
Check continuity between terminals ® and @©, and (.

Continuity should not exist.

If NG, replace the front heated oxygen sensor.

EC-230
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TROUBLE DIAGNOSIS FOR DTC 103

Park/Neutral Position Switch (DTC: P0705)

When the gear position is in “P” (A/T models only) or “N",
park/neutral position is “ON’". ECM detects the position
because the continuity of the line {the “ON’’ signal) exists.

@Gl
Diagnostic .
Trouble Code Malfunction is detected when .. PChe,;:( ftems
No. (Possible cause) MA
® Harness or connectors
e The signal of the park/neutral position switch is not {The neutral position switch or inhibitor switch cir-
103 ) . . . i EM
PO705 changed in the process of engine starting and driv- cuit is open or shorted.)
ing. o Neutral position switch (M/T models)
® Inhibitor switch (A/T models) LE
FE
CL
OVERALL FUNCTION CHECK T
l PARK/NEUT POSI SW CKT I Instead of performing the DTC DETECTING CONDITION, the
SHIFT following method can be used for checking the function of the
N/P park/neutral position switch. (However, the DTC detection can j7
ouT OF -RANGE not be confirmed.)
THEN 1) Turn ignition switch ""ON".
= 2) Perform "PARK/NEUT POSI SW CKT" in "FUNCTION EA
TOUCH START TEST” mode with CONSULT.
OR
| NEXT " START ] 2) Select “P/N POSI SW” in "DATA MONITOR"” mode RA
SEF9BZN with CONSULT.
3) Check the “P/N POSI SW” signal in the following -
% MONITOR % NoO FalL | conditions. ;
PN POS| SW ON
Condition (Gear position) Known good signal 8T
“P" (A/T only) and "N’ position ON
Except the above position OFF B
OR "
- aw . 16 LR )
ECORD t) Turn ignition switch “ON". _ a
l RECO S‘EFQ&N 2) Check voltage between ECM terminal € and body
ground in the following conditions. Bl
=1 & CONNECT
[[—eor__Hl comnecron] | 4 ff Condition (Gear position) Voltage (V) (Known good data)
i @ “P (A/T only) and “N" position Approx. 0 DX
Except the above position Battery voltage
1@ S
T serosan

EC-231 391



TROUBLE DIAGNOSIS FOR DTC 103

Park/Neutral Position Switch (DTC: P0705)

(Cont'd)
EC-PNP/SW-01
ECM (ECCS
CONTROL MODULE)
NEUT
|_|2—.2-]_| N : Detectable line for DTG —
: . i IGNITION SWITCH
*1 e : Norn-detectable line for DTC ON o1 START
@ : AT models
FUSE
®: M/T models 10A |BLOCK Refer to
E:ﬂ (HEC) ‘EL-POWER".

E]]-m—ma}m—m{@ ey

\——E}g—@—o—

@
NEUTRAL
POSITION
SWITCH
Neutral . P 1 Isl,\!HIB‘I:TDFt
- WITCH
Others R 2
CEAN

f
=
£
.E
{=

=
&=
o)
@
o
c
2

*1: GW--M/T models
G/OR--A/T models

._g

)
o
°
=
H

Bl

a2
g
: 5]]‘5
3

o

z
o
s
o0
T
z
@
=
e/
0
-3
L
0
=
@
Z

i
® GioR
I iml
B
=

B
-
AT CONTROL UNIT(EIGS)

Rater to last page (Foldout page).

- <l
AR A CIEIEAY [
WP L@ L

|1234 SOOI N12H 314015
7

81171yt 1

103104] |105]106
m 13|14
[noh2of 121h

MEC091B
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TROUBLE DIAGNOSIS FOR DTC 103

Park/Neutral Position Switch (DTC: P0705)
(Cont’d)

DIAGNOSTIC PROCEDURE

switch harness ¥

Y connector Neutral position switch {(M/T mod-
> 7 els)
@&
INSPECTION START
MA
v
seresop| | CHECK GROUND CIRCUIT. NG | Repair harness or con- EM

Y

1) Disconnect neutral position switch nectors.
harness connector.

' Py C‘! ) 2} Check harness continuity between LE

TS. Gé} ‘@ terminal (@ and body ground.
Continulty should exist.
@3 l OK

CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con- EE
@ 1) Discennect ECM harness connector. | nectors.
. 2} Check harness continuity between
L ECM terminal € and terminal (®. eL
SEFB52P Continuity should exist.
l_ OK
B8] DISCONNECT
@ DISCONKECT W..‘.v ¥ MT
. ‘ﬁ} yr.s. ié} GHEGK COMPONENT NG [ Replace neutral position
= - {Neutral position switch). | switch.
i ECM o CONNECTOR|| —"'"ﬂ Refer to MT section. AT
2
OK
Y
Disconnect and reconnect harness con- Eh

nectors in the circuit. Then retest.

[Q]

l Trouble is not fixed. BA

&

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

l ST
INSPECTION END

B

A

EC-233 393



TROUBLE DIAGNOS!S FOR DTC 103

Park/Neutral Position Switch (DTC: P0705)

(Cont’d)
DIAGNOSTIC PROCEDURE

Inhibitor switch

INSPECTION START

Y

DISCONNECT

P &

@g 3
BEALY,

CHECK POWER SUPPLY.

1) Disconnect inhibitor switch harness
connector.

2) Turn ignition switch "ON"".

3) Check voltage between terminal (3
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

OK

E ¥

Check the following.

| @ Harness connectors

(GID}

o 10A fuse

@ Harness continuity
between inhibitor switch
and fuse

If NG, repair harness or

conneclors.

sy

DISCONNECT E DISCONNECT
A€ A€

{Cam-cun_lof comector]| ¢FJefe
hi

8]

5|4

[Q]

s

SEF795P

CHECK OUTPUT SIGNAL CIRCUIT-L.

1) Diseonnect A/T control unit harness
conneclor.

2) Check harness continuity between
A/T control unit terminal @ and ter-
minals @, & .

Continuity should exist.

NG

oK

Repair harness or con-

"] nectors.

CHECK QUTPUT SIGNAL CIRCUIT-I}.

1) Disconnect ECM harness connector.

2) Check harness continuity between
ECM terminal €2 and terminal 3.
Continuity should exist,

NG

OK

r

Repair harness or con-
nectors.

[[At-cinr_{o] connecTon

CHECK COMPONENT
{Inhibitor switch).
Refer to AT section.

NG

= 13
[__Ecom o] connecror]| >
m 22 DISCONNECT

is &

€ 62

OK

r

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-234

Replace inhibitor switch.
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TROUBLE DIAGNOSIS FOR DTC 105

To EGR valve
and carbon
To intake canister
air flow
o
Vacuum
signal

SEF240P

EGR (and Canister) Control Solenoid Vaive
(DTC: P1400)

The EGR control solenoid valve {for California models) and the
EGR and canister control sclenoid valve (for non-California
models) respond to signals from the ECM. When the ECM sends
an ON (ground) signal, the coil in the solencid valve is ener-
gized. A plunger will then move to cut the vacuum signal [from
the throttle body to the EGR valve (and canister purge valve)}.
When the ECM sends an OFF signal, the vacuum signal passes
through the solenoid valve. The signal then reaches the EGR
valve (and carbon canister).

Diagnostic .
Trouble Code Malfunction is detecled when .... Ch‘c‘ka items
{(Possible cause)
No.
o Harness or conneclors
[The EGR {& canister) control solenaid valve cir-
105 & The improper voltage signal is entered to ECM cuit is open or shorted.]
P1400 through EGR (& canister) control solenoid valve. ¢ EGR control solenoid valve (For Calitornia models)
# EGR & canister control solenoid valve (For non-
California models)

BEGRC 501V CIRCUITA
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

{next || NO ][ YES |

MEF982D
8l acTveTEST B -|j]
EGRC SOV ON
—=zzz===z= MONITOR ========
CKPS-RPM(POS) Orpm

[ ON | ICHKGEN[ OFF |

SEF594P

OVERALL FUNCTION CHECK
Instead of performing the DTC DETECTING CONDITION, the
following method can be used for checking the function of the
EGR (and canister} control solenoid valve. {(However, the DTC
detection can not be confirmed.)

1) Turn ignition switch “ON",

2) Perform “EGRC SOL/V CIRCUIT" in “FUNCTION
TEST” mode with CONSULT.
OR
1) Turn ignition switch “"ON".
= 2) Perform “EGRC SOLENQOID VALVE" in “ACTIVE

TEST” mode with CONSULT and check the operating
sound, according to ON/OFF switching.
OR

DIAGNOSTIC TROUBLE CODE DETECTING CONDITION

1) Turn ignition switch "ON".

2) When disconnecting and reconnecting the EGR (&
canister) control solenoid valve, make sure that the
solenoid vaive makes operating sound. (The DTC for
the solenoid valve will be displayed, however,
ighore it.)

EC-235

MA
E¥
LG
FE
€L

T
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TROUBLE DIAGNOSIS FOR DTC 105

EGR (and Canister) Control Solenoid Valve
(DTC: P1400) (Cont’d)

IGNITION SWITCH EC'EG RCN‘O 1

ON or START

i |
3 FUSE Refer to
10A | B{ACK | "EL-POWER".
17

7] HEC) .  Detectable line for DTC

||§_EJ[ e © NoOD-detectable line for DTC

T 2

JOINT
CONNECTOR-10

] 2 e 2 2 2 e 2
3@

SOLENOID

E
“om
N] pqele
py (P
moic

=
o

g —

EGR ECM
{(ECCS CONTROL MODULE)
Refer to last page (Foldout page).
ambo =]
O T = slalslal Ha | (2)
1]12]3[4] sy
BEROIEEEES

MECO087B
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TROUBLE DIAGNOSIS FOR DTC 105

EGRC-solenoid _] Z
valve harness connector

SEF874P

EGR (and Canister) Control Solenoid Valve

(DTC: P1400) (Cont'd)
PDIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK COMPONENT

[EGR (& canister) control solenoid
valvel.

Refer to ""COMPONENT INSPECTION™,
(See page EC-238.)

OK
Y

OISCONNECT ._|_". DISCONNECT
AE A€

[Ceom lcowwecron] Gio
103

2

(&

Disconnect and reconnect harness con-
nectars 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

SEF730P

EC-237

vy

{For California model) }t} CHECK POWER SUPPLY. NG | Check the following.
> 1) Bisconnect EGR (& canister) conirol | @ Harness connectors

solenoid valve harness connector. (w50},

2} Turn ignition switch "ON"'. # Jeoint connector

SEF299P 3} Check voltage between terminal &)
and ground with CONSULT or tester. o 10A fuse
Voltage: Ballery voltage o Harness continuity
OK between EGR (& canis-
ter) control =olencid
valve and fuse
If NG, repair harness or
connectors.
B ¥

CHEGK OUTPUT SIGNAL GIRCUIT. NG | Repair harness or con-

1) Disconnect ECM harness connector. "] nectors.

2) Check harness continuity between

SEFS03P ECM terminal and terminal 0.
: DISCORNEDT Continuity should exisl.
A€ oK
y
NG

Replace EGR (& canister)
control solenoid valve.

AT

FA
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TROUBLE DIAGNOSIS FOR DTC 105

BATTERY

SEF322|

EGR (and Canister) Control Solenoid Valve
(DTC: P1400) (Cont'd)

COMPONENT INSPECTION

EGR (and canister) control solenoid valve

Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between ® and ® between @ and ®

12V direct current sup-

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

If NG, replace solenoid valve.

EC-238
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TROUBLE DIAGNOSIS FOR DTC 108

Canister Purge Control Valve (DTC: P0443)

SYSTEM DESCRIPTION

Engine speed el

Y

Crankshaft position sensor
(POS)

Amount of intake air

Y

Mass air flow sensor

EM
i Engine coolant temperature
Engine coolant temperature » LC
sensor
ECM
- . Start signal
Ignition switch »- (ECCS Canister purge
control FE
module) control valve

N Throttle position
Throttle position sensor

A J
@
=

Density of oxygen in exhaust gas
Front heated oxygen sensors 4 ye 9 MIT

hJ

{Mixture ratio feedback signal)

Fuel temperature in fuel tank AT
Fuel temperature sensor >
FA
: Vehicle speed
Vehicle speed sensor »
RA

This system automatically controls flow rate of fuel vapor from canister. The canister purge control valve
changes the opening of the vapor by-pass passage to control the flow rate. This valve is actuated by a 3R
step motor built into the valve, which moves the valve in the axial direction in steps corresponding to

the ECM output pulses, the opening of the valve is varied to allow for optimum engine control. The opti-
mum value stored in the ECM is determined by taking into consideration various engine conditions. ST
When the engine operates, the flow rate is proportionally regulated as the air flow increases.

COMPONENT DESCRIPTION

The canister purge control valve is operated by a step motor for
control of flow rate of fuel vapor from canister. This motor has [}
four winding phases and is actuated by the output pulse signal

of ECM which turns ON and OFF two windings each in
sequence. Each time the valve opens or closes to change the
fiow rate, an ON pulse is issued. When no change in the flow

rate is needed, the valve remains at a certain opening, hence

no pulse signal cutput is issued.

SEF249P

EC-239 399



TROUBLE DIAGNOSIS FOR DTC 108

Canister Purge Control Valve (DTC: P0443)

(Cont'd)
Diagnostic Check it
Trouble Code Maltunction is detected when .... .ec rems
N {Possible causes}
o.
108 e The improper voltage signal is entered to ECM ® Harness or connectors

P0443

through the valve.

{The valve circuit is open or shorted.)
e« Canister purge control valve

DIAGNOSTIC TROUBLE CODE DETECTION CONDITION

Turn ignition switch “ON".

Select “DATA MONITOR" mode with CONSULT.

Start engine and wait for at least 3 seconds.
OR

Start engine and wait for at least 3 seconds.
Select “MODE 3" with GST.
OR

= i
>
3)

1

@ )
f)
@
3)

Start engine and wait for at least 3 seconds.

Turn ignition switch “OFF”. Wait for at least 3 sec-
onds and then turn “ON" again.

Perform Diagnostic Test Mode 1l (Self-diagnostic
results) with ECM,

EC-240
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TROUBLE DIAGNOSIS FOR DTC 108

Canister Purge Control Valve (DTC: P0443)

(Cont’d)
EC-PGC/V-01
IS : Detectable fine for DTC @”
BATTERY . —— : Non-detectable line for DTC
BEEE?I;’SJWEH', @: Models for Caiifornia MA
Sl
59 ]
T EM
i ST
m CONTROL ﬂ_—,@
JOINT VALVE
+—| NECTOR-I
|_L2r.i| |_Lar._]|- |_I_3_I_| e ey ed) ] id)
WiL R R G Y G/B

-
-

AT

WL L/R
| I CL
5F
WL WL
2] FT | eL
Lo |ECes
" RELAY
E
L L T
W/B R
!
Y LR
e

2 E2 =4
wWiB R
CI) - ® RA
[ |
w/B R R G G/B
A1 7l =1 7] T2l [l [el §T
SSOFF VB VB EVP EVP EVP EVP (Eg'gs
#2 #1 #Ha #3 CONTROL
MODULE) BE
F1o1 i
&
C ] S =
® EI® G ®
@ e e dDe
oK

10111021034104] 1105]1060107
10100111 112] [113]114]115
17p118[119]1 121122123

MECO089B
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TROUBLE DIAGNOSIS FOR DTC 108

//\ intake manifold

SEF201P

collector y

213
\d[5[6/

1<

el 36

<)
®

o

SEF7T31P

E]

m DISCONNECT
A€
CM

26 27 1D 118

ECM 0] cONNECTOR]

& DISCONNECT
4 €

@.@[@ [0l

SEF732P

Canister Purge Control Valve (DTC: P0443)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

k 4

CHECK POWER SUPPLY.

1) Turn ignition switch ""OFF".

2) Disconnect canister purge control
vaive harness connector.

3) Turn ignition switch "“ON"'.

4) Check voitage between terminal (2,
(8 and ground with CONSULT or
tester.

Voitage: Battery voltage

NG

OK

E Y

. | Check the following.
"| ® Harness connectars

@D, ED

# Joint connector-4

® Harmess continuity
between canister purge
control valve and ECCS
relay

If NG, repair harness or

connectors.

CHECK QUTPUT SIGNAL CIRCUIT.

1) Turn ignition swilch "OFF”.

2} Disconnect ECM harness connector.

3} Check harness continuity between
ECM terminal @ and terminal (@),
ECM terminal €0 and terminal {8},
ECM terminal and terminal (i,
ECM terminal and terminal @ .
Continuity should exist.

NG

CK
y

Repair harness or con-
nectors.

CHECK COMPONENT

NG

{Canister purge control valve).
Refer to “COMPONENT INSPECTION.
{See page EC-243.)

OK

Y

Disconnect and reconnegct harngss 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.

v

INSPECTION END

EC-242

. | Replace canister purge
" | control valve.
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TROUBLE DIAGNOSIS FOR DTC 108

B actvetest B [

CANIST CONT S/vV 208Step
====Z==== MONITOR =zz=====
CKPS*RPM(POS) Orpm
FR 02 MNTR-B2 LEAN
FR Q2 MNTR-B1 LEAN
A/F ALPHA-B2 100%
A/F ALPHA-B1 100%
THHATL POS SEN 0.52V

[Qu UP | DWN |[Qd

SEF762P

SEF783P|

Canister purge
control valve

a )
IACV-AAC valve

A
éharness N
connector

SEF764P

SEF7TG3P

Canister Purge Control Valve (DTC: P0443)

(Cont’d)

COMPONENT INSPECTION

Canister purge control valve

1.

@ P

Remove canister purge control valve from intake
manifold collector and disconnect hoses from the
valve.
(Plug the purge hoses. The canister purge control
valve harness connector should remain connected.)
Turn ignition swiich “ON".
Perform “CANIST CONT S/V" in "ACTIVE TEST”
mode with CONSULT and ensure the canister purge
control valve shaft smoothly moves forward and
backward according tc the valve opening.
If NG, replace the canister purge control valve.

OR

Remove canister purge control valtve from intake
manifold collector and disconnect hoses from the
valve,

(Plug the purge hoses.)

Disconnect 1ACV-AAC valve harness connector.
Connect the IACV-AAC valve harness connector 1o
the canister purge control valve connector.

Turn ignition switch “ON"" and “OFF” and ensure the
canister purge control valve shaft smoothly moves
forward and backward according to the ignition
switch position.

If NG, replace the canister purge control valve.

EC-243

EM
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

BATTERY

10A

Refer to "EL-POWER".

Injector

EC-INJECT-01

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

e
e
R
I
? L ®
R
=
e
R
|
[ ) o
] i ]
R R R R A R
2] =1 =1 =1 =1 el
INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR
NO.1 NO.3 NQO.5 NO.2 NO.4 NO.6
é é F138 é £134 é é é
I (KN ] I L,o_lw ILLY
RA/B RIY Lw R/G B/OR PU/R
| | |
<Ko N s WO
F13t
Gy =TT
i 1 1
R/B RY Lw G B/OR PUR
fioz]l Ifo4]! Fos) fiog] i [113]
INJ#1 INJ#3 NJ#5 INJ#2 INJ#4 INJ#E [ECM (ECCS
CONTROL MODULE)

\5
e

106{106107]108] 1123
I |EREEEnR0n
120] [121]12 129124

7 Im
ore——

151611 7]1§

MEC0348
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

i

1 A ENER

[5][6 ] [ ][ smar

TEST

SEFBICP

2} Perform "POWER BALANCE"
in “"ACTIVE TEST" mode with
CONSULT.

3) Make sure that each circuit

1

At idle

Suitabte tool

SEF730L

o
e,
A

AL

=/
drum \ ,\\\\ A

~ a5
B AN

njector harness ¢

ol

N e
;") p b"“(\’.
o ST

produces a momentary engine
speed drop.
OR :
2} Listen to each injector operat-
@ ing sound.
Clicking noise shouid be
heard.
NG
B 1
CHEGK POWER SUPPLY. NG [ Gheck the following.
1) Stop engine. | ®» Harness connectors
2) Disconnect injector harness connec- @.
tors (left bank) and injector sub-har- e 10A fuse
ness connector (right bank). If NG, repair harness or
3) Check voltage between terminal (@ conneclors.
{left bank), & (right bank) and
ground with CONSULT or tester.
Vollage: Batiery voitage

injector sub-harness

connector i m

SEF266P

‘OK
®

EC-245

5
I

@l

WA

Terminal COMPONENT DESCRIPTION
The fuel injector is a small, precise solenoid valve. When the
ECM supplies a ground to the injector circuit, the coil in the
Nozzle . . . . . .
injector is energized. The energized coil pulls the needle valve
back and allows fuel to flow through the injector into the intake .
‘h manifold. The amount of fuel injected depends upon the injec-
i tion pulse duration. Pulse duration is the length of time the
. injector remains open. The ECM controls the injection pulse
Needle valve duration based on engine fuel needs.
Coil
SEF596K]
2 B activetest B[] INSPECTION START
* %% POWER BALANCE # %%
=S====2= MONITOR ========
CKPS+ RPM (POS)  825rpm oK
MAS AIR/FL SE 1.53V CHECK OVERALL FUNCTION. N INSPECTION END
HACV-AACH 20 step 1) Start engine.

cL

T
. AT
. FA

: RA

' BF

D HA
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

o]

\'_V DISCONNECT
'l )

1S.

2] T 2 EDED)
- EDEDED
v

M)

() '

SEF656P
' Left bank
?“2 DISCONNEST
. I DISCONNECT
— ';l
[Ecm lojconnecTor] LaAE
108, 111, 112 1
@
SEFGSTP
Right bank
m DISCOMNELT W DISCOMNECT
1]
A€ €
P
[ _ECm__|o[ CONNECTOR|| g

102 104

1
106 /551\

[0

B [ B

En
G

|

CHECK QUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.
2) Check harness continuity between the
following terminals and ECM termi-

nals.

Left bank:

@ and (B), (1D, G
Right bank:

.| Repair harness or con-

nectors.

2) Check harness continuity between
terminal & and terminal @ .
Continulty should exist.

lox

®

SEFGS8P
[ right bank
DISCONNECT
» (A€
1 [2]1
W EOE o @
(GED)
Ft
SEFG59P

EC-246

and (102),
@ and (10,
@ and
Continuity should exist.
OK
D ,
CHECK POWER SUFPLY CIRCUIT (FOR NG} Repair harness or con-
RIGHT BANK). nectors.
1) Disconnect injector harness connec-
tors.

406



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Cont’d)
Rightbank ®
@ DISCONNECT

ECM  |O] CONNECTOR “T_S.

102, 104,108 C‘%)

GHECK OUTPUT SIGNAL CIRCUIT-I NG | Repair harness or con-
(FOR RIGHT BANK). nectors. &l
Check harness continuity between ter-
minal (D and ECM terminals (G82), ,

Continuity should exist.

®

Y

286

[Q]

@@ 0K _
4 _ B
SEFSS0P} T CHECK COMPONENT NG ['Replace injector.
(Injector). " -
Refer to "GOMPONENT INSPECTION". De

(See page EC-247 )

lOK

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

| Trouble is not fixed. FE
Check ECM pin terminals for damage or _
the connection of ECM harness connec- . CL
tor. Reconnect ECM harness connector
and retest.
T
k J
INSPECTION END
AT
FA
WY A s COMPONENT INSPECTION BR
55 (&) €&) [
> ) € b Injector
(5 1. Disconnect injector harness connector. 8T
2. Check resistance between terminats as shown in the figure.
Resistance: 10 - 14Q _
if NG, replace injector. &y
HA
SEF582P
EL
4

EC-247 407



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal
EC-S/SIG-01

IGNITION SWITCH
ON or START
} FUSE | Referto
7.5A | gLock | "EL-POWER".
@ HEC) I : Detectable line for DTC
wesmms : Mon-detectable line for DTC
L'JI@
BR/W
BRW -
Gl
BRW
BRW
" 20 |l
ECM
STSW £00S
ONTROL
MODULE )

Refer to last page (Foldout page).

—
T @

101]1021103}1 04] [105]10]107]108
10af110f111]e12f [113f114] 115114
17[nef11sf1af [121f12212a124

MEC0988

EC-248 408



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

M START siIGNAL KT A
1. CLOSE THROTTLE. SHIFT
TO P OR N RANGE.
2. TOUCH START AND
START ENGINE
IMMEDIATELY.
L_nNext ]| START |
SEF191L]
% MONITOR ¥ NO FAIL L]
START SIGNAL OFF
CLSD TH/P SW ON
AIR COND SIG OFF
P/N POSI SW ON
| RECORD |
SEF111P

[[_EcH Jﬁcmmml[ %
i}

.

D O

G ORI

Start Signal (Cont’d)

INSPECTION START

¥

CHECK OVERALL FUNCTION.
1} Turn ignition switch “ON".
=/ 2) Perform “'START SIGNAL
CKT" in "FUNCTION TEST"
mode with CONSULT.

OK

OR
1} Turn ignition switch "ON",
2) Check "“START SIGNAL" in
“DATA MONITOR” mode with

GCONSULT.
IGN "ON" OFF
IGN “"START"” ON
OR
1} Turn ignition switch to
“START".

2) Check voltage between ECM
terminal €0 and ground.
Voltage:

Ignition switch “START"
Battery vollage

Except above
Approximately 0V

NG

B v

INSPECTION END

CHECK POWER SUPPLY.
1) Turn ignition switch “"OFF"'.
2) Disconnect harness connector (W50),
Ew®).
3) Turn ignition switch to "START"",
4} Check voltage between terminal
) and ground.
Voltage:
Ignition switch “START”
Battery voltage
Except above
Approximately 0V

NG

OK

4

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

SEF109P
E i DISCONNECT
1]
= A€
@} ﬂ‘; ]
f D O
SEF681P

v Trouble is not fixed.

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

and retest.

h

INSPECTION END

EC-249

| Check the following.
| ® Harness connector

e 7.5A fuse

e Harness continuity
between and igni-
tion switch

If NG, repair harness or

connectors.

WA

EM

LG

- FE

CL

MT

AT

FA

oo
=

HA

409



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump Control

SYSTEM DESCRIPTION

Crankshaft position sensor Engine speed

Y

{(POS)

Mass air flow sensor Amount of intake air

Y

Engine coolant temperature

Y

Engine coolant temperature
sensor

Ignition switch Start signal

Y

Fuel pump ON-OFF conirol

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to
improve engine start-up. If the ECM receives a 1°
signal from the crankshatft position sensor (PQS),
it knows that the engine is rotating, and causes
the pump to activate. If the 1° signal is not
received when the ignition switch is on, the
engine stalls. The ECM stops pump operation
and prevents the battery from 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.

Condition Fue! pump operation

Ignition switch is turned to ON. | Operates for 1 second

Engine running and cranking Operates

Stops

Except as shown above

Fuel pump relay

ECM (ECCS
control mod-
ule) Fue! pump control mod-
™ wle (For California mod-
els only)

Fuel pump voltage control (For California
models only)

The fuel pump is controlled in 2-steps by the fuel
pump control module which adjusts the voltage
supplied to the fuel pump.

Amount
of fuel
flow

Conditions Supplied voltage

& Engine cranking

e Engine coolant tempera-
ture below 7°C (45°F)

o Within 30 seconds after
starting engine [above high
50°C {122°F)]

e Engine is running under
heavy load and high
speed conditions

Battery voltage
(11 - 14V)

Approximately

]
Except the above ow 9.5V

EC-250
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump Control {Cont'd)

EC-F/PUMP-01

IGNITION SWITCH
@l

ON 5 START s : Detectable line for DTG
. wwmmm : Non-detectable line for DTC
" —1 - FUSE Refor 1o "EL-POWER". @ : Models for Galifornia WA
BLOCK <:> : Madels except for California
g % [z | tEo
1 J @M
DI NE D :
BR  BW
[ — o THMIH D om O—® L
BR FUEL PUMP
i} ép
T
I FUEL PUMP
CONTROL
BR  BW MODULE EE
B :
o e l
~&p | FUEL (B1)
g e o—wi Jor——@  El oL
(M) GR
g ETR LT
BP  BY BP B MT
I I I GR
[ENL
B/P DROPPING AT
RESISTOR
£ @ @5
8r  BIY :
@ 5@ 2 i :
£ ar ¥ @7 &
B B
BP  BY rLI I
I I Fi02 E ® aa
|
|

Blg:
-

i)

114 11 1
ECM (ECCS CONTROL MODULE) [ (e
BE
Refer to last page (Foldout page). A
&l TS - =T &D.
2 1]

23X T1 T @D EL
0]

D& [k D @ DX

W 3)4] w w :

10s4106{107] 108
113]114]115
HIEEE

MEC100B

EC-251 411



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump Control (Cont’d)

California models

INSPECTION START

4

SEF297P

CHECK POWER SUPPLY.

1) Turn ignition switch “OFF".

2} Disconnect fuel pump relay.

3) Turn ignition switch "ON’',

4) Check voltage beiween terminals (@),
(® and ground with CONSULT or
tester.

Voltage: Baltery voltage

OK

CHECK OVERALL FUNCTION. OK [ INSPECTION END
1) Turn ignition switch “ON". "
2) Pinch fuel feed hose with fingers.

Fuel pressure pulsation should be felt

on the fuel feed hose for 1 second

after ignitlon switch Is turned “ON".

NG
8] v
NG

_| Check the following.
"| ® Harness connectors

0, G

@ 15A fuse
e 10A fuse
e Harness continuity

between fuse and fuel
pump retay

If NG, repair harness or
connectors,

CHECK GROUND CIRCUIT-I. NG

1) Turn ignition switch "“OFF".

2) Disconnect fuel pump and fuel pump
control module harness connector.

3) Check harness continuity belween
terminal (8 and terminal (), termi-
nal (& and temrinal (3.
Coniinuity should exist.

OK

E L4

Repair harness or con-
nectors.

harness

Fuel pump —

connector

CHECK GROUND CIRCUIT-. NG

_| Repair harness or ¢con-

1) Disconnect dropping resislor harness | neclors.
connector,
2) Check harness continuity between
terminal (@ and terminal (1), termi-
nal 3) and terminal (1, terminal @
and ground.
Continuity should exIst.
oK
NG

SEF247P

-
{Hear‘comb{nélic{n \ m; il

2 , Fuel pump control

~/xfamp {Leﬂ side) modula harness

i

connector

Dropping resistor
harness connector

CHECK CUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity between
ECM termina!l 40 and (2, ECM termi-
nal 43 and @ .

SEF505P

Continulty shouid exist.
+ 0K
®

EC-252

. | Check the foliowing.
" | » Harness connectors

EiD), (wse)

e Harness connectors

Qn), (8D

It NG, repair harness or
connector.

412



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

=i

l"“’""‘“ 24 ?ﬁi P
P [ E

SEF773P

il

Fuel Pump Control (Cont’d)
®

l

CHECK COMPONENT NG | peplace fuel pump relay.

(Fuel pump relay).
Refer to “COMPONENT INSPECTION".
(See page EC-2586.)

lOK

. DISCONNECT - DISCONNECT .

G g

[Q]

DISCONNECT

SEF7T4P

CHECK COMPONENT NG; Replace fuel pump.

{Fuef pump).
Refer to "COMPONENT INSPECTION".
(See page EC-256.)

LOK

Y

CHECK COMPONENT NG [ Replace fuel pump mod-
{Fuel pump control module}. | vle.

Refer to "COMPONENT INSPECTION",
{See page EC-256.}

JLOK

CHECK COMPONENT NG | peplace dropping resis-
{Dropping resistor) tor.

Refer to ""COMPONENT INSPECT!ON .
{See page EC-256.)

OK
¥

Disconnect and reconnect harness con-
nectors 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

I| DISCONNECT
£ [

ECM CONNECTOR 3 1 DISCONNEGT
1
15 11
5 &
HS ]
s 2]

() 2]

and retest.
|

INSPECTION END

SEFT75P}

EC-253

MA

EM

LC

FE

cL

W

AT

FA

BR

8T

413



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump Control {(Cont'd)

Non-California models

INSPECTION START

(3 and ground with CONSULT or

¥
CHECK OVERALL FUNCTION. OK | INSPECTION END
1) Turn ignition switch "“ON". -
2) Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be felt
on the fuel feed hose for 1 second
after ignition switch Is turned “ON"'.
NG
B8] v
CHECK POWER SUPPLY. NG | Check the following.
1) Turn ignition switch “OFF”. | @ Harness connectors
2) Disconnect fuel pump relay. ),
3) Turn ignition switch “ON™", ® 15A fuse
4) Check voltage between terminals (1), e 10A fuse

® Harness continuity
between fuse and fuel

Fuel pump —
harness
connector

1) Disconnect ECM harness connector.

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

/ SEF247P

OK

Fuel pump tester.
relay Voltage: Baltery vollage pump relay
@ It NG, repair harness or
SEF207P OK connectors.
= BISCONNECT ) NG : -
?* o) i@ m CHECK GROUND CIRCUIT. N Check the fo[|ow|ng_
5] 15. 1) Turn ignition switch “OFF". "| ® Harness connectors
B 2) Disconnect fuel pump harness con- G0, (O
nector. # Harness connectors
3) Check harness continuity between (Fitz),
terminal (2 and body ground, termi- e Harness continuity
nal (M and terminal (). between fuel pump and
Continuity should exist. body ground
3 O o Harness continuity
= oK between fuel pump and
SEF768P fuel pump relay
If NG, repair harness or
Under the rear seat \L_____L connectors.
/ B :
CHECK OUTPUT SIGNAL CIRCUIT. NG | check the following.

¢ Harness connectors
(Em2),

e Harness continuity
between ECM and fuel
pump relay

If NG, repair harness or

connectors.

®

EC-254
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Fuel Pump Control (Cont'd)

®
= DISCONNECT l
— D
1s. Gé} ,
CHECK COMPONENT NG [ Replace fusl pump relay.
(Fuel pump relay). g &l
Refer to "COMPONENT INSPECTION”'.
(Q] (See page EC-256.)
. o RA
GCHECK COMPONENT NG | Replace fuel pump.
{Fuel pump). ’ EM
V e o d Refer to “COMPONENT INSPECTION".
18 Gﬁ} hs Gé} {See page EC-256.)
i g o .
2] y
| 5} Disconnect and reconnect harness con-

nectors in the circuil. Then retest.

@ l Trouble is not fixed.

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

and retest. GL

FE

SEF769P

B v
-2 DISCONNECT - DISCONNECT MT
(=) l'n INSPECTION END
HS. 18.

= =
I__ecm_[ofcomecton)l i AT

FA

t@ RA

SEF770P

EL

([my:4

EC-255 415



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEF684P

5 DISCONNECT
18.

SEF776P

Fuel Pump Control (Cont’d)
COMPONENT INSPECTION

Fuel pump relay
Check continuity between terminals @) and @ .

Conditions Continuity
12V direct current supply Yés
between terminals (3 and @

No current supply No

If NG, replace relay.

Fuel pump

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals ) and @.
Resistance: 0.2 - 5.0Q
Iif NG, replace fuel pump.

Fuel pump control module

Check voltage between terminals I and @ in the following
condition.

Condition Voltage
Within 30 seconds after starting oV
engine [above 50°C (122°F)]
Except the above 3.7V

Dropping resistor

Check resistance between terminals @) and @.
Resistance: Approximately 0.9Q)

EC-256

416



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SYSTEM DESCRIPTION

Cooling Fan Control

Vehicle speed sensor

Vehicle speed

Y

ECM
: Engine coolant temperature (ECCS Cooling
Engine coolant temperature sensor ™ control » fan
module) relay(s)

Air conditioner switch

Air conditioner “ON" signal

h 4

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, air
conditioner system pressure and air conditioner ON signal. The control system has 3-step control

[HIGH/LOW/OFF].

Operation

[J: Cooling fans do not operate.

) 2T Air conditioner switch is “ON".

e

3 R

= g

g 8¢

5 §

5 5

o]

8 8

[ o

£ 20 80 )

& (t2) (50) ] (12 o
Vehicle speed km/h (MPH) Vehicle speed km/h {MPH)

B77 : Cooling fans operate at "Low” speed. B : Cooling fans operate at "High” speed.

SEF799P

EC-257

A
LG
FE

CL

AT
FA
RA

BR

A

EL

417



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control {Cont’d)
7] EC-COOL/F-01
e e
é 10A EEgEK FEelf-eFr’S)WER-. ? | Refer ta "EL-POWER®, NN : Detectable line f?r DTG
{HEC} e : Non-detectable line for DTC
! 30A % % 30A
CIE® Rl @] | ¢Jied som
) WL wie | NECTOR-Z
I WIG-EIZ ' 2:|-wa
L
WG
o ® i
| |
GY WL GY WR WG G WR WG
] =1 1 7 = I Fe] =7
T COOLING COOLING 5 Py COOLING| s 5
FAN FAN EAN |] I]
o Y-1 RELAY-2 0 o Y—3 0 °
[EA e — el | © oroord
LGR e LG B WL LG B WL
- | S - |
IJ_I -@
[ -
= ‘
T RV
LG LG
JOINT W/B WiL W/B WiL
GB, Ii'F; CONNECTOR-1 |—'—||_| |—I_|I_} - [Tll [Tll m. 2.
- CONNEGTOR-3
COOLING COOLING
|_|+|_| L|+|_l :n%NTOR-1 MOTOR-2
3 4 3 (4]
Fegre=d | CI I GI
=g W/R B WIR B
—
I‘"lm I‘"lm — 6 {Z}0 o{zlFe——0—@ o
RL RFAH |eCcM (ECCS TRIPLE B B
CONTROL MODULE) PRESSURE =+ L
SWITCH  (E25) >
WMEC10'8
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEF590P)

Cooling Fan Control {Cont’d)

INSPECTION START

B COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[ nvex || NO_J| YES

I

MEFI11F

l

rEHECK COOLING FAN LOW SPEED
OPERATION.
1) Disconnect cooling fan relay-2 and
cooling fan relay-3.
2) Turn ignition switch “ON’'.
=/ 3) Perform “COOLING FAN
CIRCUIT” in “FUNCTION
TEST' mode with CONSULT.
OR

NG

2) Turn ignition switch “ON"".
3) Perform “COQLING FAN" in
"“ACTIVE TEST'" mode with
CONSULT.
OR

coolLNG FaN OFF

BACTIVETESTE [ ]

=== MONITOR = = =

COOLAN TEMP/S 8s°C

MEF313F,

2} Start engine.

3) Sel temperature lever at full
cold position.

4) Turn air conditioner switch
“ON.

®

6) Run engine at idle for a few
minutes with air conditioner
operating.

7) Make sure that cooling fan
operates at low speed.

5) Turn blower fan switch "ON''.

Cooling fan
=== /_

SEC163BA

¢0K
®

EC-259

Check cooling fan low

| speed control circuit.

(Go 1o | PROCEDURE A |)

EM

LC

FE

€L

MT

AT

F&

ST

BFF

HA

EL
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Y

— Battery

[}
Cooling fan

relay-1 y

’Cooling fan”
SEF530P|

relay-2

rolay-2 /

B COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[ next [ NO JLYES |

MEF311F

WACTWETESTM [ ]
cooLinG Fan OFF
= — = MONITOR == = =

COOLAN TEMP/S 88°C

l__ﬂ{dﬂi—ll LOW ]&ﬂ

MEF314F,

El

Cooling fan
=/

7 150 Q resistor

DISCONNECT

Engine coolant
temperature sensor
harness connector

Cooling Fan Control (Cont’d)
®

m l

CHECK COOLING FAN HIGH SPEED NG

OPERATION.

1} Turn ignition switch "OFF",

2) Reconnect cooling fan relay-2 and
cooling fan relay-3.

3) Disconnect cooling fan relay-1.
=N 4) Turn ignition switch “ON’".

S/ B) Perform “COCLING FAN
CIRCUIT” in "FUNCTION
TEST” mode with CONSULT.
OR
= 4) Turn ignition switch “ON".
=/ 5) Perform “COOLING FAN" in
"ACTIVE TEST" mode with
CONSULT.
OR

4) Turn air conditioner switch and
blower fan switch "“"OFF".

5) Disconnect engine coolant
temperature sensor harness
connector.

6) Connect 150Q} resistor to
engine coolant temperature
sensor harness connector.

7) Restart engine and make sure
that cooling fan operates at
higher speed than low speed.

lOK

INSPECTION END

®

MEF613EA

EC-260

. | Check cooling fan high
" | speed control circuit.

{Go to| PROCEDURE B p
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Y DISCONNECT
I?—-—. ds
{2 F is.

SEF777P

N RIN A
Cooling fan motor

harness connactor-2

SEF506P

N OISCONNECT = DISCONNECT Ty DISCONMECT
EAE CAE C4dE
(2]x11] aly) I

Cooling fan | Cooling fan
motor-2 motor-1
.. &
SEF778P

Fy DISCONNECT W DISCONNECT
A€ A€

ooling fan @ Cooling fan
motor-1 4 3/ motor-2

c

Q]

SEF779P

Cooling Fan Control (Cont’'d)

PROCEDURE A

INSPECTION START

v

CHECK POWER SUPPLY.

1) Turn ignition switch "OFF"'.

2) Disconnect cooling fan relay-1.

3) Turn ignition switch “ON"".

4) Check voltage between terminals [,
(3 and ground with CONSULT or
tester.

Yoltage: Batlery voltage

NG

OK

4

. | Check the following.

® 10A fuse

# 30A fusible links

o Harness continuity
between cooling fan
relay-1 and fuse

@ Harness continuity
between cooling fan
relay-1 and battery

If NG, repair harness or

connectors.

CHECK GROUND CIRCUIT.

1} Turn ignition switch “OFF".

2) Disconnect cooling fan motor-1 har-
ness conneclor and cooling fan
motor-2 harness connector.

[®] 3) Check harness continuity
between terminal (8 and termi-
nal () , terminal (8 and termi-
nal @) .

Continuity should exisl.

4) Check harness continuity
between terminal (4 and body
ground.

Continuity should exist.

NG

oK

v

.| Repair harness or con-

nectors.

CHECK OQUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector,

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

NG

lOK

| Repair harness or con-

nectors.

CHECK COMPONENT

(Cooling fan relay-1).

Refer to "COMPONENT INSPECTION".
{See page EC-264.)

¢0K
®

EC-261

Replace cooling fan relay.

(V14

EM

LG

FE

cL

MY

AT
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E = DISCONNECT

sy

HS.
—

ISCONNECT

Ts.

[ Ecw

o[ CONNECTOR |

o]

14

[in

&

(Q]

Cooling Fan Control (Cont'd)

®

'

CHECK COMPONENT

NG

{Cooling fan motors).
Refer to "COMPONENT INSPECTION".
{See page EC-264.)

—IOK

SEF780F

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 connec-
tor. Recennect ECM harness connector
and retest.

Y

INSPECTION END

relay-3

\=l
¢ Cooling fan

relay-1 )/

Cooling fan”
SEFS590P

PROCEDURE B

INSPECTION START

v

. | Replace cooling fan
| motors.

[ = DISCONKECT
)
24 €
[6]3
[7]8]
[z 11
Cooling fan
relay-2
[6]3
(715]
HAigtl
Cooling fan
relay-3

E3x

@ &

CHECK POWER SUPPLY.

NG

1) Turn ignition switch “OFF"'.

2) Disconnect cooling fan relay-2 and
cooling fan refay-3.

3) Turn ignition switch "ON'"".

4) Check voltage between cooling fan
relay-3 terminals (O, @ and ground,
and between cooling fan relay-2 ter-
minals (1), @ and ground with CON-
SULT or tester.

Voltage: Balttery voltage

SEF7B1P

CK

EC-262

Check the following.

» Joint connector-2

o 10A fuse

o J0A fusible links

e 75A fusible link

# Harness continuity
between cooling fan
relay-2, 3 and fuse

@ Harness continuity
between cooling fan
relay-2, 3 and baitery

if NG, repair harness or

connectors.

422
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i DISCONNECT
B4E ...

DISCOMNNECT

A€

B

motor-
harness
connecior

fan
[ E relay-2
2]

[Q]

&

SEF782P

Cooling Fan Controi (Cont’d)

®

l

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF"".

2) Disconnect coeling fan motor-1 har-
ness connector and cooling fan
motor-2 harness connector.

3) Check harness continuity
between terminal ® and termi-
nal (@, terminal (6 and terminal
@, terminal (7 and body
ground.

Continuity should exist.

Il 4) Check harness continuity
between terminal (& and termi-
nal @, terminal (& and terminal
@, terminal (@ and body
ground.

Continuity should exist.

NG

OK

v

. | Repair harness or con-

neclors.

DISCONKECT
Cooling 5. ié}

fan ;—-'
(]2
[4/

‘ Cooling fan

motor-1
harness
connactor

G

CHECK OUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

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

NG

Y

OK

Y

Check the following.

# Harness connectors
(GD

o Joint connector-3
(GR)

o Harness continuity
between cooling fan
relay-2 and ECM

If NG, repair harness or

connectors.

CHECK COMPONENT ING | Reptace cooling fan
(Cooling fan relay-2, 3). | relays.
Refer to ""COMPONENT INSPECTION".
(See page EC-264.)
OK
Y
NG

CHECK COMPONENTS

h 4

(Cooling fan motors).
Refer to "COMPONENT INSPECTION".
(See page EC-264.)

OK

\J

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

SEF783P
£
DISCONNELT o DISCONNECT
M €) €
T a
7
C !-:t:r:3 [ comecTor]  GIeL
) &
SEF125P

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.

L\

INSPECTION END

EC-263

Replace coaling fan
motors.

@l

MA

EM

LC

FE

CL

MT

AT

F&

RA

B3R

8T

BF

B

EL

423



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Cooling Fan Control (Cont’d)

COMPONENT INSPECTION
—] Cooling fan relay-1
0_ - - a
Check continuity between terminais @) and @.
Js_\ Conditions Continuity
[2 ! | 12V direct current supply between terminals (1)
3 Yes
— and @
No current supply No
SEF6B4P
Cooling fan relays-2 and -3
Check continuity between terminals @ and &, ® and @.
[ —]
0 O—
— G o Conditions Continuity
12V direct current supply between Yes
2 1 terminais (I and (@
—7:5 No current supply Ne
[JE!
If NG, replace relay.
SEC2028
alb Ceoling fan motor-1 1. Disconnect cooling fan motor harness connectors.
harness connector 2. Supply cooling fan motor terminals with battery voltage and
check operation.
Cooling fan motor-2
hamess connector Terminals
Speed
O DISCONNERT (@) (@)
TS Cooling fan Low ® ®
motor-1 High @, ® ©, @
SEF015NS
Cooling fan Low ® ©
motor-2 High @, ® OF @

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

EC-264 424



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Front Engine Mounting Control
SYSTEM DESCRIPTION

Engine speed
Crankshaft position sensor {(POS) 9 P g Gl
ECM Front
(ECCS ron WA
control » englne‘
module) mounting
Vehicle speed
Vehicle speed sensor P > EM
LG

The ECM controls the front engine mounting operation corresponding to the engine speed and the vehi-
cle speed. The control system has 2-step control [soft/hard].

Front engine mounting control

Front engine mounting : FE

Vehicle condition i
control

Idle {with vehicle stopped) Soft CL

Driving Hard

AT

FA

HA

EL

)4

EC-265 425



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Front Engine Mounting Control (Cont'd)

BATTERY EC-EMNT-01
1
10A Refer to "EL-POWER".
' .
v I ; Detectable line for DTC

—— : Nan-detectable line for DTC

: A AT models except GXE models
destined for areas other than
California and Canada

W
Fa6
w
[l
ENGINE
MOUNT
L) 2
wI/L WiR
L D D
WiL WiR
[E=] [zl
EMNTT ENINT2
ECM {ECCS CONTROL MODULE) (FIT))
4 i )
Hb @ o
1opro2ftasros] [1osfroshiorfioe] __[1]213] |4 q _j23 % I I T M R EE
oo 1111 [1g] [raffshivg] EIIJEEE[EEE 10| g2rj2qs sJ6ek
171181 121]122]123}124) Eiﬁmmm ToToT, e e = HS.

MECOS7B
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

ENG MOUNTING

==z MONITOR ========
CKPS*RPM(POS)

COOLAN TEMP/S

Bactvetestl [
IDLE

675rpm
92°C

i
TRAVEL [ TRv/DL |l

SEF784P

]
Gl

B C

SEF785P

@ CISCONNECT '.'.‘. DISCONKELT
& [HE

{ecw 10 connEGTOR |

anp)

ol

[Q]
[Q]

7

Front Engine Mounting Control (Cont’d)

INSPECTION START

Y

CHECK THE OVERALL FUNCTION.

1) After warming up engine, run it at
idle speed.

2) Shift selector iever to D" range
while depressing the brake pedal and
pulling the parking brake control
lever.

3) Perform “ENGINE MOUNTING™
in “"ACTIVE TEST" mode with
CONSULT and check that the
body vibration changes
according to switching the con-
dition {With vehicle stopped).

CR

OK

3) Disconnect front engine mount-
ing harness connector when
engine speed is more than
1,000 rpm.

4) When returning engine speed
to idle speed, check that the
body vibration increases, com-
pared with the condition of the
above step 2) (With vehicle
stopped).

®

NG

B] v

INSPECTION END

CHECK POWER SUPPLY.

1) Turn ignition switch "OFF",

2} Disconnect front engine mounting har-
ness connector.

3) Check voltage between terminal (1)
and ground.
Voltage: Battery voltage

NG

SEF786P

OK

¥

.| Check the following.
| ® Harness connectors

(), ED
@ 10A fuse
e Harness continuity
between frant engine
mounting and battery
If NG, repair harness or
connectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity between
ECM terminal & and terminal 3,
ECM terminal & and terminal (& .
Coentinuity should exist,

NG

lOK

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

+ Trouble is not fixed.

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

and retest.

Y

.| Repair harness or con-

| nectors.

Visually check front engine mounting.

NG

EC-267

. | Replace front engine

mounting assembly.

MA

(=

LG

MT

AT

ST

HA&

427



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch
EC-PST/SW-01

IGNITION SWITCH
ON or START

FUSE Refer to
10A | BLOCK | "EL-FOWER",

(HEC)

@ m : Detectable line for DTC
T —— : Non-detectable line for DTC

§'E-be1-

RIY
Il ECM (ECCS CONTROL MODULE)
JOINT
CONNECTOR-10
dv18)
3 PWST
Ay (28]
G
.
RY
¢
m (G ¥
| !
RIY I—l—l
Tl KR POWER STEERING
11 jacy- ) OIL PRESSURE
SOLENOID oll | SWiTCH
VALVE-2 ] TZ]
T ® &
G
I o
-
B B
=+ L
Fig
Refer o last page (Foldout page).
=z <= MEQ
T T EEEREE % AT =

101]102]103 108]107]1 o8] 112]3] [4]
109110 11]112] [13f114]n1s[t1e] LI
g L3

n7{ng|nshao] hail1zzr23

MEC1062B

EC-268 428



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

/

ETR
Power steering oil T,

7

7/ /{

SEF278P

IN A FULL

THEN
TOUCH START

BPw/ST SIGNAL CIRCUITE

HOLD STEERING WHEEL

LOCKED rostTion

[ NExT

I

START |

MEFG23E

PW/ST SIGNAL

#MONITOR 4 NO FAIL

0

OFF

[ RECORD

SEF5911

€

[_ecm__[o] connecton]}
39

SEFG62P

< IACV-FICD
- solenoid valve (for P/S)
<\ harness connector

\WiRh

Brake booster’

3

Power Steering Oil Pressure Swiich (Cont'd)

DESCRIPTION

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The

SEF273P

ECM adjusts the IACV-AAC valve to increase the idle speed and Gl
adjust for the increased load.
MA
EM
INSPECTION START e
v
CHEGK OVERALL FUNCTION. OK | INSPECTION END
1} Turn ignition switch “ON"". "
2/ 2) Perfarm “PW/ST SIGNAL FE
CIRCUIT" in “FUNCTION TE
TEST” mode with CONSULT.
OR
1} Start engine. CL
2) Check “"PW/ST SIGNAL" in
“DATA MONITOR" mode with
CONSULT. MT
Steering is neutral position: OFF ’
Steering Is turned: ON
OR
1) Start engine. AT
2) Check voltage between ECM
terminal @ and ground under
the following conditions. FA
Vollage:
When steering wheel Is
turned quickly. o
Approximately 0V RA
Except above
Battery voitage _
B A
NG
B v |
CHECK POWER SUPPLY-|. NG,_ Check the following. ST
1) Stop engine. ® Harness connectors
2) Disconnect IACV-FICD solenoid (D)
valve-2 harness connector. o 10A fuse BF
3) Turn ignition swilch “ON". e Joint connector-10
4} Check voltage between terminal (§) e Harness continuity
and ground with CONSULT or tester. between IACV-FICD A
Voitage: Battery vollage selenoid valve-2 and i
fuse
OK
‘ EL
CHECK POWER SUPPLY-H. NG | Repair harness or con-
1) Turn ignition switch “"QFF", nectors, [DX
2) Disconnect power steering oil pres-
sure switch harness connector.
3) Check harness continuity between
terminal (& and terminat ().
Continulty should exist.
¥ OK
®
EC-269 429



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT

SEFBE3IP

(@]

DISGONNECT

A€

]

SEF864P

QISGONNECT

®

!

SEF665P

T DISCONKECT

CONNECTOFIJ

[Q]

. DISCONNECT

|

Power Steering Oil Pressure Switch (Cont'd)

®

@ l

CHECK GROUND CIRCUIT.

1) Turn ignition switch "“OFF".

2) Disconnect power steering oil pres-
sure switch harness connector.

3) Check harness continuity between
terminal (@ and engine ground.
Contlnully should exist.

NG

Y

OK

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2} Check harness continuity between
ECM terminal and terminal (T).
Continulty should exist.

NG

2 d

OK

b

Repair barness or con-
nectors.

CHECK COMPONENTS

{Power steering oll pressure switch and
IACV-FICD solenoid valve-2).

Refer to "COMPONENT INSPECTION".
{See page EC-271.)

NG

OK
1

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 connec-
tor. Reconnect ECM harness connector
and retest.

v

INSPECTION END

SEF666P

'EC-270

Y

Replace power steering
oil pressure swiich or
IACV-FICD solencid
valve-2.

430



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch (Cont’d)

COMPONENT INSPECTION

Power steering oil pressure switch

@ IS, 1. Disconnect power steering oil pressure switch harness
-y connector then start engine. al
2. Check continuity between terminals () and @. '

A
@ @@ Conditions Continuity MA

Steering wheel is being furned Yes
SEF796P Steering wheel is not being turned No EM
If NG, replace power steering oil pressure switch. e
FE
€L
w DISCONNECT IA.CV-FICD solenoid valve-i.f WIT
1S Discennect |ACV-FICD solenoid valve-2 harness connector.

e Check for clicking sound when applying 12V direct current
to terminals. AT
FA
RA&

SEF667P

e Check plunger for seizing or sticking. BR

e Check for broken spring.

HIA

SEF09TK

EL

EC-271 ' 431



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IGNITION SWITCH
ON or START

FUSE
g 10A | B OCK

(HEC)

F106

*1

IACV-FICD Solenoid Valve

BATTERY

EC-FICD-01

I : Detectable line for DTC

. Non-detectable line for DTC

: Models with auto air conditioner
@AY : Models with manual air conditioner

Refer to "EL-POWER".

= vig [ = v

r
E

F

AlR
CONDITIONER
RELAY

JOINT
CONNECTOR7 | $~{Tje ¥/B metmmm v/ o[ G ]| VI8 —I

*1
I
g
9 E43
BN
B/R Y/B
\
B/R
o

B/R

iz
ACRLY

ECM (ECCS CONTROL MODULE)(F101

s s——

Y/B
sy I
SOLENGID
VALVE-{ % COMPRESSOR
5
v/A
I = l k11 Pemmens
. 8 LGB - - - - MA>
F105 *2: YR -----
SR
w2
[}
O I

AUTO AIR CONDITIONER (13)
CONTROL UNIT @ &

=

GY HS.

MEC103B
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
IACV-FICD Solenoid Valve (Cont’d)

= ) \ DESCRIPTION
ﬁ ) The idle air adjusting (IAA} unit is made up of the IACV-AAC
7 g \-' valve, IACV-FICD solenoid valves and idle adjusting screw. It
> ,‘t’i wa receives the signal from the ECM and controls the idle speed
"l' LR at the preset value. @l
Jacv-rico (W A
solenoid valve {for A/C) J
harness connactor ‘f‘ Brake booster ] WA
‘n‘- \‘V NI 4
\ SEF272P) EM
INSPECTICN START e
@ o> :
. ' <
S
& 6 f& 4
£° , C H CHECK OVERALL FUNCTION. OK | INSPECTION END
%*WOE 1) Start engine and warm it up suffi- EE
=Z.0 8 ientl
o (e ciently.
x1e00rimm . 2) Check idle speed.
MIT: 650+50 rpm Ch,
MEFG34E] | AfT: 700+ 50 rpm (in “N” position)
E if NG, adjust idle speed.
Las sy (‘ ~ N 3) Turn air conditioner switch and MT
TS. E}J @ blower fan switch "ON".
Gﬁ) 4} Recheck idle speed. AT
Cf@-H —4 M/T: Approx. 850 rpm or more I
MNC
AIT: Approx. 850 rpm or more (in
“N’" position) =
© ©f BB
NG
¥
e
= Check if air conditioner compressor NGk Refer to HA section. RA
SEFS6EP) } functions normally. "~
oK BR
8]
X ST
CHECK POWER SUPPLY. NG | Check the following.
1) Stop engine. | ® Harness connectors
2) Disconnect IACV-FICD solenoid GD} BE
valve-1 harness connector. » Joint connector-7
3) Restart engine and let it idle.
. . I
4) Check vollage between terminal (1) e Harness continuity HA
and ground with CONSULT or tester. between IACV-FICD
Voltage: Battery voliage solenoid valve-1 and
< A/C relay EL
© 1f NG, repair harness or
connectors. 1B
£
®
EC-273 433



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

1S

DISCONNECT

&g

JACV-FICD Solenoid Valve (Cont'd)

®

SEFB69P

CHECK GROUND CIRCUIT.

NG

Y

1) Stop engine.

2) Check harness continuity between
terminal @ and body ground {mod-
els with manual air conditioner).
Check harness continuity between
terminal (@ and body ground (mod-
els with auto air conditioner).
Continuity should exist.

OK

r

Check the following.

¢ Harness or connectors
{models with manual
air conditioner)

# Harness continuity
between IACV-FICD
solenoid valve-1 and
auto air conditioner
control unit (models
with auto air condi-
tioner)

e Auto air conditioner
controb unit {(models
with auto air condi-
tioner) (Refer to HA
section.)

If NG, repair harness or

connectors.

CHECK COMPONENT

NG

(JACV-FICD solenoid valve-1).
Refer to "COMPONENT INSPECTION".
{See page EC-275)

OK

A

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

Troubtle is not fixed.

¥

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

h 4

INSPECTION END

EC-274

\d

Replace 1ACV-FICD sole-
noid valve.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solencoid Valve (Cont’d)

DISCONNEET COMPONENT INSPECTION

PT-S- E} IACV-FICD solenoid valve-1

Disconnect |ACV-FICD soleneid valve-1 harness connector,
e Check for clicking sound when applying 12V direct current @l
to terminals.

MA

SEFe6TP EM

e Check plunger for seizing or sticking.
e Check for broken spring. LG

&
: FE
Spring

Plunger cL
SEFQ97K

WIT

AT

FA

EC-275 435



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal

IGNITION SWITCH BATTERY BATTERY
Sl — EC-LD/SIG-01
, ' Refer to 'EL-POWEH'.
1
y
7.5A 20A 20A | FUSE % 15A ) _
BLOCK T B : Detectable line for DTC
? |$ {HEC) T J e : Non-detectable lina for DTG
= = AL <CL> : Models for California
E|L2R]} - - {L3R]) I
ue L RA
,_' | iz
I LIGHTING
/ 2ND |SWiTCH

OFF

ol -

-Em\-zl:lum—o-E-—

L/B
[Cel
En &p |REAR WiNDOW ST
I] |] DEFOGGER RELAY
ol o (2]
L 1Led) RIG
GB LR UR R!G
I I I JuncTion Box (M38) I_hLlFl—I
ob & '
G 60 W EN IS LA
- - SA |HEC
@LI—" Lr" L-r-l I—l—| LI—I L'l—l {Refer to '"EL-POWER")
GB LY LR WR LR L/E_ '
UR=fiiTR LR
I BT
: T @D
Ly 2T A i
G/B LR UY
=1 =1 JOINT =]
JOINT CONNECTOR-22 JOINT
CONNECTOR-10 CONNECTOR-11
(2] W -LG'EE ZI]'UY (2]
(] ne 3]
feY:] l_'_l LiY
RW
G/B
CL
DEF Fi08 RW
LY ,_J_I
[79]
BCM (BODY CONTROL LOAD
MODULE) -LG@ To next page
ECM (ECCS CONTROL MODULE) (F1o1)
Refer to last page (Foldout page).
MLz ininieteieieteteeteleietetee = = GD.
1 SLE_ i : 11 el
1 TR P et | @ @
e W Q&
an AR =
WHE DSy o iy W ANRRNEN N
-
S RE 2[2|@v:¢9)
1o1f12foero4] [1osfioef1o7f1oe] _ [1T2]3] [4]
109]110{111{112f [113114]115{11 BEI]E[EIEEEEE 10| gg:
LEEE|EEERZ e GE HS. MEC1068
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal (Cont’d)

BATTERY  EC-LD/SIG-02
1
154 Refer o "EL-POWER", @l
[ ]
Ri¥ B : Delectable line for DTC M&
= : Non-detectable line for DTC
@ : Models for California
EM
R/Y
=1
LG
OFF 2ND / PASS
1sT Low I.:lf‘G-f-i LIGHTING
SWITCH eE
PASS
j
LOW
HIGH @{L
| EER]] MT
Y
! AT
I}
1
DIODE A
E116
2
L:'_.‘, R
LG BR
(s

e ST
To preceding page @ LG —@—I BIF

Refer to last page (Foldout page).

D &
& [ @® g

Sl
W

MEC205D
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONNECT -
€
[ EcMm To[connecToR]
79
iy
KD L
SEFTRTP
E DISCONNECT -
€
[6]3
71s]
Elgit
D O
:EF?BBP
m DiSCONNECT I.‘. DISCONNEGY
HS. TS
ECM || CONNECTOR
7 Egil
(& [Q]
SEF7R8P

Electrical Load Signal (Cont'd)

INSPECTION START

4

CHECK THE OVERALL FUNCTION.

1) Turn ignition switch “QOFF".

2) Disconnect ECM harness connector.

3) Turn ignition switch “ON'.

4) Check voltage between ECM terminal
@ and ground in the following con-
ditions.

OK

Conditions Voltage (V)

Rear window
defogger
Headlamp

(1st or 2nd)

(For non-Cali-

fornia mod-

els)
Headlamp
{2nd)

(For Califor-

nia models)

Battery volt-
age

ON

Except the above 0

NG

B
r

INSPECTION END

CHECK POWER SUPPLY FOR RR/DEF

SIGNAL CIRCUIT.

1) Turn ignition switch “OFF".

2) Disconnect rear window defogger
refay.

3) Check voltage between terminal 3
and ground.
Voltage: Baltery voltage

NG

OK

h 4

Check the following.

» 20A fuse

e Harness continuity
between rear defogger
retay and battery

If NG, repair harness or

connectors.

CHECK INPUT SIGNAL CIRCUIT FOR

RR/DEF.

1} Check harness continuity between
ECM terminal @ and terminal (8.
Continuity should exist.

NG

h 4

OK

EC-278

Check the following.

# Harness connectors
GIDR

e Joint connector-22

o Junction box

o Harness connectors
(),

¥ NG, repair harness or

connectors,

438



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Electrical Load Signal (Cont'd)

EC-279

|m & DISCORNECT 5 HSCONNECT ®
H.S. TS.
e ®
{__Ecm |°| connecToR]| - &
I
CHECK INPUT SIGNAL CIRCUIT FOR NG, Check the following.
HEADLAMP (For California models). » Harness connectors
1) Turn ignition switch “OFF". (Fies), WA
. @ 2) Disconnect lighting switch harness # Joint connector-22
connector.
3} Check harness continuity between » Joint connector-11 ‘
SEF790P ECM terminal @ and terminal 3. EM
Continuity should exist. ® Harness connectors
(mD),
DISCONNECT DISCONNECT OK ™ 75A fuse [L@
. . if NG, repair harness or '
conneclors.
[ Ecm To] connecTon] HJ;L@B
-
79 +
CHECK INPUT SIGNAL CIRCUIT FOR NG Check the following. EE
(‘ : @ HEADLAMP (For California models). e Harness connectors
(i@ 1) Turn ignition switch “OFF". (F1o3),
. » 2) Disconnect lighting switch harness * Joint connector-22 cL
SEF80P connector. L
3} Check harness continuity between ® Harness connectors
ECM terminal §@ and terminal @. CH}
Continuity should exist. e Diode T
oK If NG, repair harness or
connectors. AT
3
INSPECTION END BA
RA
B8R
8T
BF
HA
EL
o

439



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

IGNITION SWITCH
ON or START EC-MIL-01
’ .
1 Refer to "EL-POWER".
10A 104 EESEK B : Detectable line for DTC
KEd| (HEC) e - Non-detectable line for DTC
) |
@ B8 1 B¥ecron
8 A
LI
RY
DATA LINK I
& CONNECTOR RY
FOR CONSULT
IIFII 71
3%';‘3;.“’*“0“ r EI' 5
INDIGATOR TS
o EENEN NN
M2) [a6] BRY P LG
v TA LINK
LGB BRYY P LG ggg@:%%mﬁ RY
D =] = ' 1
JUNCTION
BOX
LT L I T
BRY P LG GR B B
LG/B BRY P LG G/ B
(TED)] (M35
=y EFEF T e
Lcifa BFIVY ||= LG GIIB B
LG/B BR/Y P ] G/B I I——| ?_I
]! 1 Izl [Fs]l [cal B B B B B
LED-R SCIRX SCITX SCICL KLINE 1 _]
@
L 4 4 L
e @3 @D
ECM (ECCS CONTROL MODULE)
Refer to last page (Foldout page).
i]2 7 = fm\
Ofe[s Cor i rrntneE &2 it 7
2] lapeo >15l6]7 [
9 [ 11 W 11

i)
.

MEG104B



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR
Fuel pressure at idling
kPa (kg/cm?, psi)

Vacuum hose is connected

Approximately
235 (2.4, 34)

Vacuum hose is disconnected

Approximately
294 (3.0, 43)

Inspection and Adjustment
dle speed*1 rom EGR TEMPERATURE SENSOR
No-load*2 M/T: 650 150 Resistance
(in "N" position) AIT: 70050 [at 100°C (212°F)) ke 532859
Air conditioner: ON .
850 or more

{in "N" position)

Ignition timing

18°+2° BTDC

Throttle position sensor idle
" position Vv

0.35-0.65

*1: Feedback controiled and needs no adjustments

"2. Under the following conditions:
& Air conditioner switch: QFF

¢ Electric load: OFF (Lights, heater, fan & rear defogger)

MASS AIR FLOW SENSOR

FRONT HEATED OXYGEN SENSOR HEATER

Resistance [at 23°C (73°F)] Q 33+10
FUEL PUMP
Resistance [y 0.2-50

Supply voltage v Battery voltage (11 - 14) IACV-AAC VALVE (Step motor type)
Output voltage v 1.0-1.7 at idle* Resistance Q Approximately 0.5
Mass air flow m/sec 2.0 - 6.0 at idle”
9 7.0 - 20.0 at 2,500 rpm”
*. Engine is warmed up sufficiently and idling under no-load. INJECTOR
Resistance [§3 10-14

ENGINE COOLANT TEMPERATURE

SENSOR

Temperature °C (°F)

Resistance kQ

THROTTLE POSITION SENSOR

20 (68) 21-29 Accelerator pedal conditions Resistance k{}
50 (122) 0.68 - 1.00 Completely reteased Approximately 0.5
90 (154) 0.236 - 0.260 Partially released 05-40

Completely depressed

Approximately 4.0

EC-281

MA
EM

LG

€L

T

AT

BR

ST

BF

A

EL

)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)

CALCULATED LOAD VALUE REAR HEATED OXYGEN SENSOR HEATER
Calculated load value % Resistance [at 25°C (77°F)] Q B.7+15

At idle 14.0 - 33.0

At 2,500 rpm 12.0 - 25.0

CAMSHAFT POSITION SENSOR (PHASE)

1,600+ 1 °C
HITACHI make ' 80 [at 20

INTAKE AIR TEMPERATURE SENSOR Resistance Q (68°F)]
. MITSUBISH! make 2,320+ 230
Tempearature °C (°F) Resistance ki
. 20 (68) 21-29
o0 oes 1% CRANKSHAFT POSITION SENSOR (REF)

Resistance Q 520+ 50

EC-282
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