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When you read wiring diagrams:

INCIDENT".

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

* Read EL section, “POWER SUPPLY ROUTING” for power distribution circuit.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART IN
TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL




PRECAUTIONS AND PREPARATION

Special Service Tools

The actual shapes of Kent-Mcore tools may differ from those of special service tools illustratad here.

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

Kv10117100 Loosening or tightening front heated oxygen
(J36471-A) sensor with 22 mm (0.87 in} hexagon nut

Heated oxygen sensor
wrench

NT379 e

Kv10114400 Loosening or tightening rear heated oxygen

(J-38365) a sensor
Heated oxygen sensor 00

wrench M

NT636 a: 22 mm (0.87 in)

Supplemental Restraint System (SRS) “AlIR
BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or sever-

ity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint System con-

sists of air bag modules (located in the center of the steering wheel and on the instrument panel on the pas-
senger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable. Information necessary
to service the system safely is included in the RS section of this Service Manual.

WARNING:

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

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

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

Precautions for On Board 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 indica-

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

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

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

* Be sure to route and secure the harnesses properly after work. The interference of the 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 work. A misconnected or disconnected rubber tube
may cause the MIL to light up due to the malfunction of the EGR system or fuel injection system,
ete.

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

EC-3
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PRECAUTIONS AND PREPARATION

BATTERY

® Always use a 12 volt battery as power
SOUrce.

® Do not attempt to disconnect battery
cabies while engine is running.

WHEN STARTING

* Do not depress accelerator pedal when
starting.

® Immediately after starting, do not rev up
engine unnecessarily.

® Do not rev up enging just prior to
shutdown.

Engine Fuel & Emission Control System

ECM (ECCS Controi Module)

& Do not disassemble ECM.

* |[f a battery terminal is disconnected,
the memery will return 1o the ECM
value.

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

ECM PARTS HANDLING

* Handle mass air flow sensor carefully to
aveid damage.

e Do not disassemble mass air flow sensor.

®* Do not clean mass air flow sensor with
any type of detergent.

e Do not disassemble IACV-AAC valve.

® Even a slight leak in the air intake
system can cause serious problems.

® Do not shock or jar the camshaft
position sensar or crankshaft position
sensor (OBD).

PN

EC-4

WIRELESS EQUIPMENT

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

1) Keep the antenna as far away as
possible from the electronic control units.

2} Keep the antenna feeder line more than
20 ¢m (7.9 in) away from the harness
of eiectronic controls.

Do net let them run parallel for a leng
distance.

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

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

FUEL PUMP

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

® Tighten fuel hose clamps to the
specified torque.

ECM HARNESS HANDLING

* Secureiy connect ECM harness
connectors.

A poor connection can cause an
extremely high {surge) voltage to
develop in coil and condenser, thus
resulting in damage to [Cs.

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

¢ Keep ECM parts and harnesses dry.

* Before removing parts, turn off ignition
switch and then disconnect battery
ground cable.

SEF952R



PRECAUTIONS AND PREPARATION

SEF289H

| Tightered
I
|

Loosened

SEF308Q)

SEF291H

Perrorm ECM in-
put/output 5|gnal)
/~ inspection before
replacement.

MEFQ40D

—IMCHECK —

SEF051P

Precautions

Before connecting 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 battery voltage is applied to ECM even it
ignition switch is turned off.

When connecting ECM harness connector, tighten secur-

ing bolt until the gap between orange indicators disap-

pears. '
:3.0-5.0 Nm (0.3 - 0.5 kg-m, 26 - 43 in-Ib)

When connecting or disconnecting pin connectors into or

from ECM, take care not to damage pin terminals (bend or

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

Before replacing ECM, perform Terminals and Reference
Value inspection and make sure ECM functions properly.
Refer to EC-83.

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

The DTC should not be displayed in the “DTC CONFIRMA-
TION PROCEDURE” it the repair is completed. The
“OVERALL FUNCTION CHECK” should be a good result if
the repair is completed.

EC-5
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PRECAUTIONS AND PREPARATION

Precautions (Cont’d)

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

voltage

OK
Circuit tester b,

SEF348N
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

IACV-AAC valve and IACV-FICD solenoid valve

Knock sensor
Injectors
Front heated oxygen sensor HH \

Crankshaft position senscr (OBD)

EGRC-BPT valve

EGR temperature sensor

sensor (LH)

position sensor built into distributor

1}
Engine coolant temperature sensor /
Power steering oil pressure switch
Ignition coil, power transistor and camshaft

Throttie position sensor and closed throttle position switch

EC-7

i
[Inta

Front heated oxygen

EGR valve

ke air

temperature
sensor

Mass air flow sensor

EVAP canister

EGR valve and EVAP canister purge
control solencid valve

SEF954R

B
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

TACV-AAC valve Enging {ront

TN —
) ¥ ‘gFront heated ﬁ
[

oxygen sensor RH
) T

-~ Knock sensor
" N

~
Fuel pressure™ 7

b
‘ i ragulator
(@ ) )k
Front heated oxygen (“ /
sensor LH e
AN

N s

£,

==J1l]| Ea—A

Rear heated oxygein sensar LH __.f—’—"::":,
f—\—/ n é\
H

4]
N ’4.
! ] Wuﬂleglr‘ hé;iled oxygen sensor RH
© _° :
= =) =N e { 5
/ 5]
| ™

SEF957R

1 P
\Xﬁear heated oxygen sensor LH

y %

(Crankshaﬂ position sensor 4

7
9

7
UK

Transmission
o

i
Engine front
SEF359R

PR =y T

i _{ lole adjust screw

e}

.hc f

I/ {ACV-FIGD

T

."I_

solenoid valve harness

connector

SEF956R

\\\{/ Front bumper

EGmH valve & EVAP canister

purge control solenold valve 3\

N

TR

SEF960R
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Fuel pressure regulater

Intake manifold B
collector

335

{/

Threttle body\
@ /‘i%}
[=]

EGR valve & /

EVAP canister
purge control
solenoid valve

EVAP canister/

@ Throttle body to EGR valve and
EVAP canister purge control sofe-
noid valve

@ EGR valve and EVAP canister
purge control sclenoid valve to
3-way connector

@ 3-way connector to EVAP canister

0,

Q >
Sq
Sz’c
2

To air cleaner
To EVAP canister

(®) EGR valve and EVAP canister
purge control sciencid valve to air
cleaner

@ EVAP canister {purge poit) to
itake manifold collector

Refer to “System Diagram”, EC-10 for vacuum control system.

EC-11

\_ EGRC-BPT valve \

=i

‘\\ EGRC-BPT valve LG

E

iy

AT

S
fipFial)

F

o)

i

View A

®
@

SEF961R

EGR valve to EGRC-BPT valve BT
EGRC-BPT valve lo 3-way con-

nector '
Fuel pressure regulator to intake [
manifold collector

EL
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshatft position sensor

Mass air flow sensor

h 4

Engine coolant temperature sensor

Front heated oxygen sensor

Ignition switch

Y

Threttle position sensor

Park/Neutral posilion switch

Air conditioner switch

Knock senscr

Y

Y

"1

EGR temperature sensor

Battery voltage

h 4

Power steering oil pressure switch

Y

Vehicle speed sensar

) 4

1

Crankshaft position senscr (OBD)

*3

Rear heated oxygen sensor

Y

“1

Intake air temperature sensor

2

AT control unit

b4

h 4

ECM
(ECCS
control
module)

Fuel injection & mixture ratio
control

Distributor ignition system

Injectors

Idle air control system

Y

Power transistor

Fuel pump control

\d

Y

IACV-AAC vaive and
TACV-FICD solenoid valve

Front heated oxygen sensor
monitor & on board diagnostic
system

Fuel pump relay

EGR valve & EVAP canister
purge control

Y

Malfunction indicator lamp
(On the instrument panel)

Front heated oxygen sensor
heater control

EGR vaive & EVAP canister
purge control salencid valve

Front heated oxygen sensor
heater

Rear heated oxygen sensor
heater control

Air conditioning cut control

Y

Rear heaated oxygen sensor
heater

Air conditicrer relay

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

EC-12




ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

Engine speed and piston position

Camshaft position sensor

Y

Mass air flow sensor Amount of intake air

Y

) i ratur
Engine coolant temperature sensor Engine coolant temperatura > LC

Front heated oxygen sensor Density of oxygen in exhaust gas

Throtile position sensor Throtde posmo-n > EE
= Throttle valve idle position ECM
(ECCS .
. fat
Park/Neutral position swilch Gear position > control ™ injector GL
module)
Vehicle speed sensor Vehicle speed > . T
, . AT
Ignition switch Start signal >
TF

Air conditioner switch Air conditioner operation

Y

FPD
Battery Battery voltage .
[FA
Rear heated oxygen sensor® Density of oxygen in exhaust gas R
=21
* Under normal conditions, this sensor is not for engine control operation.
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION B
SYSTEM ' INCREASE/DECREASE COMPENSATION
The amount of fuel injected from the fuel injector is In addition, the amount of fuel injected is compen- &T
determined by the ECM. The ECM controls the sated to improve engine performance under various

operating conditions as listed below.
(Fuel increase) BS
¢ During warm-up

When starting the engine

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. e During acceieration BT
These conditions are determined by input signals ¢ Hot-engine operation
(for engine speed and intake air) from both the cam- e When selector lever is changed from “N” to “D”
shaft position sensor and the mass air flow sensor. ¢ High-load operation A,

(Fuel decrease)

¢ During deceleration

* During high engine speed operation EL
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

CONTROL ECM
{ECCS
contral Injection pulse

Feedback s‘tfgnal modute)

Frant
healed
oxygen
sensor
\. Fuel injection
Combustion

MEF025DA

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

MIXTURE RATIO FEEDBACK CONTROL (CLOSED
LOOP CONTROL)

The mixture ratio feedback system provides the best air-fuel mix-
ture ratio for driveability and emission control. The three way cata-
lyst can then better reduce CO, HC and NOx emissions. This sys-
tem uses a front heated oxygen sensor in the exhaust manifold to
monitor if the engine operation is rich or lean. The ECM adjusts the
injection pulse width according to the sensor voltage signal. For
more information about the front heated oxygen sensor, refer to
EC-118, 135. This maintains the mixture ratio within the range of
stoichiometric (ideal air-fuel mixture).

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

OPEN LOOP CONTROL

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

* Deceleration and acceleration

High-load, high-speed operation

Engine idling

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

During warm-up

*  When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

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

“Fuel trim” refers to the feedback compensation value compared
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 signa! from
the front heated oxygen sensor indicates whether the mixture ratio
is RICH or LEAN compared to the theoretical value. The signal
then triggers a reduction in fuel volume if the mixture ratio is rich,
and an increase in fuel volume if it is lean.

“Long term fuel trim” is overall fuel compensation carried out fong-
term to compensate for continual deviation of the short term fusel

- trim from the central value. Such deviation will occur due to indi-

vidual engine differences, wear over time and changes in the usage
environment.

EC-14



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

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

FUEL INJECTION TIMING
& Simultanecus multiport fuel injection system Two types of systems are used.

&

No. 1 aylinder 11 g H Sequential multiport fuel injection system
No. 2 cylinder - A N . \ ' .
No. 3 cylinder i 1 Fuel is m;ect_ed into each_cylmder dynng each engine cyc_le apcord— .
No. 4 cylinder ing to the firing order. This system is used when the engine is run- [4
No. 5 cylinder u]. I I rng.
No. 6 cylinderﬁ n ” . . ) u H\ﬂ

|- 1 engine cyc!e——' Simultaneous muitiport fuel injection system =L

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

ial fiport fuel injecti t N . . . .
¢ Sequential multiport fuel injection system The six injectors will then receive the signals two times for each

No. 1 eviinder ) | engine cycle.
o 2 C;;: er M This system is used when the engine is being started and/or if the
No. 3 cylinder 1 fail-safe system (CPU) is operating.
No. 4 cylinder [ EE
No. 5 cylinder [_-[ FUEL SHUT-OFF
y s
No. 6 cylinder _ | Fuel to each cylinder is cut off during deceleration or operation of
~—— 1engine cycle———=1 | the engine at excessively high speeds. CL
SEC254B BT
Distributor Ignition (DI) System )
INPUT/OUTPUT SIGNAL LINE
Engine speed and pisten position
Camshaft position sensor J P P P > T
) Amount of intake air o
Mass air flow sensor > Bl
- Engine coolant temperature n
Engine coolant temperature sensor - R
— Throttle position B
Throttle position sensor > LA,
Throttle valve idle position ECM
: Vehicle speed (ECCS .| Power tran- -
Vehicle speed sensor - control " sistor B
module)
Start signal
Ignition switch d > 8T
Engine knockin T
Knock sensor 9 S > s
Gear position -
Park/Neutral position swiich P » BT
Battery voltage 18,
Battery i g > R,
EL
()



164

ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Tp
(msec)

1.756

A
S
5 1.50
z
g 1.25
>
o
< 1.00
2
2075
£
500 1,000 1,400 1,800 2,200
Engine speed (rpm) SEF742M

INPUT/OUTPUT SIGNAL LINE

Air conditioner “ON” signal

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

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

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

A°BTDC

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

s At starting
s During warm-up
*  Atidle

* At low battery voltage

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

If engine knocking occurs, the knock sensor monitors the condition.
The signal is transmitted to the ECM {(ECCS control module). The
ECM retards the ignition timing to eliminate the knocking condition.

Air Conditioning Cut Control

Y

Air conditioner switch

Throttle valve opening angie

¥

Throttle position sensor

) ECM
Engine speed (ECCS Air
Camshaft position sensor » control » conditioner
module) relay

Engine coolant temperature

Engine coolant temperature sensor

Stan signal

Ignition switch

SYSTEM DESCRIPTION

This system improves acceieration when the air conditioner is used.

When the accelerator pedal is fully depressed, the air conditioner is turned off for a few seconds.

When engine coolant temperature becomes excessively high, the air conditioner is turned off. This continues
until the coolant temperature returns to normal.

EC-16



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

h i

Park/MNeutral positian switch

Neutral position

Throttle position sensor

Throttle position

Y

Engine coolant temperature sensor

Engine coolant temperature

Camshaft position sensor

Engine speed

e
L

If the engine speed is above 2,500 rpm with no load (for example,
in neutral and engine speed over 2,500 rom) fuel will be cut off after
some time. The exact time when the fuel is cut off varies based on

engine speed.

Fuel cut will operate until the engine speed reaches 2,000 rpm,
then fuel cut is canceiled.

NOTE:

This function is different from deceleration control listed

ECM

.| (ECCS
1 control

module)

¥

Injectors

under “Muitiport Fuel Injection (MFI) System™, EC-13.

EC-17
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EVAPORATIVE EMISSION SYSTEM

Description

Fuel check valve

Intake manifold
_\Throltle body

;

EGR valve & EVAP
canister purge
control solenoid
vaive

l %i ¥
\Vacuum M

i

Purge Line\

-

EVAP vapor vent line
-

Fuel tank

Fuel filler cap with ritsrsscrzive:
pressure relief valve
and vacuum relief valve

Main purge orifice

EVAF canister purge control valve

]/—EVAP canister
9 ¢ ;A

4 : Fuel vaper

=

Constant purge orifice

wlhw
C—:

SEF219RA

SEF312N

The evaporative emission system is used to reduce hydrocarbons
emitted into the atmosphere from the fuel system. This reduction
of hydrocarbons is accomplished by activated charcoals in the
EVAP canister.

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

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

When the engine runs at idle, the EVAP canister purge conirol
vaive 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
EVAP canister purge control valve opens. The vapor is sucked
through both main purge and constant purge orifices.

Inspection

EVAP CANISTER

Check EVAP canister as follows:

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

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

3. Cover port (@ by hand.

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

EC-18



EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)

FUEL CHECK VALVE

1. Blow air through connector on fuel tank side. -
A considerable resistance should be felt and a portion of air al
flow should be directed toward the EVAP canister side.

Spring

EVAP Fuel | 2. Blow air through connector on EVAP canister side. .

canister tank Air flow should be smoothly directed toward fuel tank side. i

side side 3, If fuel check valve is suspected of not properly functioning in
steps 1 and 2 above, replace it. Ei

Valve body A

Valva body B
SEF962R ikE
..... FUEL TANK VACUUM RELIEF VALVE
/ 1. Wipe clean valve housing.

2. Suck air through the cap. A slight resistance accompanied by

. valve clicks indicates that valve A is in good mechanical con-
dition. Note also that, by further sucking air, the resistance [FE

should disappear with valve clicks.

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

: Valve B 4, |f valve is clogged or if no resistance is felt, replace cap as an

* Valve A assembly.

Fuel tank side seraz7n]  Use only a genuine filler cap as a replacement. BT
AT
TF
PO
F&
&
BT
&
EL
1o
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POSITIVE CRANKCASE VENTILATION

POV valve -

N,

’f;.‘h\—m“
!

:\‘C\/ s

7 @

= I =
~—Baffle piate
%

<o @ Frash air

4= Blow-by gas
SEGE31AA

Engine not running
or backfiring

2

Cruising

Idling or
decelerating

Acceleration
or high load

SEF559A

SEC137A

Description

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

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

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

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

The ventilating air is then drawn from the air inlet tubes into the
crankcase. In this process the air passes through the hose con-
necting air inlet tubes to rocker cover.

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

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

Inspection

PCV (Positive Crankcase Ventilation) VALVE

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

PCV HOSE

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

EC-20



BASIC SERVICE PROCEDURE

Fuel Pressure Release

?a‘%g’;“‘sg‘gnecw“ Before disconnecting fuel line, release fuel pressure from fuel .
or line to eliminate danger. o
@ 1. Turn ignition switch “ON".
2.  Perform “FUEL PRESSURE RELEASE” in “WORK g
SUPPORT"” mode with CONSULT. “
3. Start engine.
4,  After engine stalls, crank it two or three times to release gy
5

all fuel pressure.
. Turn ignition switch *OFF”.
SEF979R LG

B FUEL PRES RELEASEM ]

FUEL PUMP WILL STOP BY
TOUCHING START DURING
iDLE. EE
CRANK A FEW TIMES AFTER
ENGINE STALL.

GL
n
| START ! .

SEF823K

g | @

Fuel pump fuse
(o]

Remove fuel pump fuse located in fusible link box,

Start engine. AT
After engine stalls, crank it two or three times to release

all fuel pressure.

Turn ignition switch “OFF”. TF
Reinstall fuel pump fuse after servicing fuel system.

ok wh=

SEF963R

Fuel Pressure Check

¢  When reconnecting fuel line, always use new clamps.

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

* Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure.

s Do not perform fuel pressure check with system operat- ST
ing. Fuel pressure gauge may indicate false readings.

1. Release fuel pressure to zero.

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

<)
g2
o=

od)
2ol

a0
U3

= oLt 3. Instait pressure gauge between fuel filter and fuel tube. ET
gange —== | 4. Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge.

i At idling: FHA
Retyrn hose With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
With vacuum hose disconnected EL

Approximately 294 kPa (3.0 kg/cm?, 43 psi)
If results are unsatisfactory, perform Fuel Pressure Regulator
) Check. 103

SEF964R
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BASIC SERVICE PROCEDURE

Fuel pressure

SEF966R

SEF967R

Fuel Pressure Regulator Check

1.

Sl S

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

Plug intake manifold with a rubber cap.

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

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

Injector Removal and Installation

1.

Release fuel pressure to zero. Refer to previous page.

Drain coolant by removing drain plugs from both sides of cyl-
inder block.

Separate ASCD and accelerator control wire from intake mani-
fold collector.

Remove intake manifold collector from engine.

The following parts should be disconnected or removed.

a. Harness connectors for

IACV-AAC valve

IACV-FICD solenoid valve

Throttle position sensor and closed throttle position switch
assembly

EGR valve and EVAP canister purge control solenoid valve
EGR temperature sensor

Ground harness

. PCV hoses

Vacuum hoses for

Brake booster

EGR valve and EVAP canister purge control solenoid valve
Fuel pressure regulator

EVAP canister

EGRC-BPT valve

Air hoses from

Air duct

IACV-AAC valve

. Water hoses for

Throttle body

Air relief plug

EVAP canister purge hose

. EGR flare tube

Remove injector fuel tube assembly.

The following parts should be disconnected or removed.

® Vacuum hose for fuel pressure regulator

* Fuel feed and return hose

* All injectors harness connectors

Push injector tail piece.

Do not pull on connector.

Do not extract injector by pinching.

O™ e e @ 60 & o008 60T o 0o
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BASIC SERVICE PROCEDURE
Injector Removal and Installation (Cont’d)

6. Push out any malfunctioning injector from injector fuel tube.
\@ 2.9 - 3.9 Nm _ 7. Replace or clean injector as necessary.
(0-30 - 0.3% kg-m, 26.0 - 33.9 inlb) | o Always replace O-rings with new ones. &l
¢ Lubricate O-rings with engine oil.
8. Install injector to injector fuel tube assembly. A
=M
insulators

SEF968R L@'

9. Install injectors with fuel tube assembly to intake manifold.
Tighten in numerical order shown in the figure.
a} First, tighten all bolts to 6 to 7 N-m (0.6 to 0.7 kg-m, 4.3 to 5.1

ft-Ib).
b) Then, tighten all bolts to 10.8 to 14.7 N-m (1.1 to 1.5 kg-m, 8 [FE
to 11 ft-ib).
10. Reinstall any part removed in reverse order of removal.
CAUTION: L
After properly connecting fuel hose to injector and fuel tube,
check connection for fuel leakage. -
B
Fast Idle Cam (FIC) Inspection and Adjustment
# MONITOR % NOFAL [] @ 1. Turn ignition switch “ON”. AT
2. See “COCLAN TEMP/S” in “DATA MONITOR” mode
COOLAN TEMP/S  25°C with CONSULT.

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

PE
l RECORD | Ei,
SEFQ52R
@ 1. Turn ignition switch “OFF”. -
2. Disconnect engine temperature sensor harness con- ™
nector and check resistance as shown in the figure.
- 3. Start engine and warm it up. ER
When the resistance of engine temperature sensor is =~
1.65 to 2.4 k), make sure that the center of mark (&) is
aligned with mark &) as shown in the figure. o
SEF536H
* If NG, adjust by turning adjusting screw. Eill
Mark &) Lock nut:
{cam follower lever) [(@]: 0.98 - 1.96 N-m (10 - 20 kg-cm, 8.7 - 17.4 in-lb)
il
Mark ©)
Mark
({fast idle cam) =
EL
Adjusting N
screw B
Lock nut Thermo-element SEFS70R
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BASIC SERVICE PROCEDURE

Mark (&)

{cam follower lever)

Mark ©

(fast idle cam)

SEF971R

Fast Idle Cam (FIC) Inspection and Adjustment

- {(Cont’d)

4, Start engine and warm it up.

@

5.

5.

When engine temperature is 80+£5°C (176+9°F), check
the following.

The center of mark @& is aligned with mark (©).

The cam follower lever’s roller is not touching the fast
idle cam.

When the resistance of engine temperature sensor is
0.26 to 0.39 k2, check the following.

The center of mark (&) is aligned with mark (©).

The cam follower lever's roller is not touching the fast
idle cam.

Iif NG, replace thermo-element and perform the above inspec-
tion and adjustment again.

EC-24



BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment .

PREPARATION 2. On air conditioner equipped models, checks

1. Make sure that the following paris are in should be carried out while the air condi-
tioner is “OFF”. A

good order. . L )
s Battery 3. On automatic transmission equipped
« Ignition system models, when checking idle rpm, ignition
* Engine oil and coolant levels timing and mixture ratio, checks should be El
s Fuses carried out while shift lever is in “N” posi-
¢ ECM harness connector tion. _ .
e Vacuum hoses 4. When measuring “CO” percentage, insert [
* Air intake system probe mere than 40 cm (15.7 in) into tail pipe.
* Fuel pressure defogger. . )
* Engine compression 6. Keep front wheels pointed straight ahead.
¢ EGR valve operation 7. Make the check after the cooling fan has =2
E
* Throttie vaive stopped. -
* EVAP canister purge controi valve
Overall inspection sequence VT
B
INSPECTION START
&T
Y
Perform on board diagnostic sys- NG .| Repair or replace.
tem. - TE
OK
¥ BT
Check & adjust ignition timing. P Y o
4
¥ B4,
Check & adjust idle speed. NG | Check IACV-AAC valve.
OK i,
A d
A4 ¢
Check function of front heated oxy- NG Check harnesses far front NG Repair or replace hamess(es). B
gen sensors. " heated oxygen sensors. "
OK OK 7
v =
Check CO%. NG .| Check emission control parts
OK | and repair or replace if neces- B3
sary. ’
v F Y B
Replace front heated oxy- =T
gen sensors.
12
Y jF
INSPECTION END _ OK| check function of front NG
B heated oxygen sensors. EL
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BASIC SERVICE PROCEDURE

emp <E
(¢ 7)
120 270

SEF246F

x 1000 r/min

SEF247F

SEFQ51P

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

START

!

Visually check the following:

* Air cleaner clogging

* Hoses and ducts for leaks

* EGR valve operation

* Elecirical connectors

* (Gasket

* Throttle valve and throttle pasition sensor operation

y

Lis
Start engine and warm it up until engine coolant tempera-
ture indicator points to the middle of gauge.

Ensure engine stays below 1,000 rpm.

E v

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

y

Perform diagnostic test mode Il (Sel-diagnostic results)

{Diagnostic Test Mode I1). Refer to EC-35.
OK NG

< Repair or replace components as necessary.

B

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

Race engine {2,000 - 3,000 rpm) two or three times
under nec-load, then run engine at idle speed.

e——®

¥

—_

Turn off engine and disconnect throttle position sensor

o) \\\4\

< Alr duct ;

Throttle positicn sensor
harness_connector

SEF975R

narness connector.

Start and race engine (2,000 - 3,000 rpm) twe or three
times under no-load, then run at idle speed.

y

Check ignition timing with a timing light.

15°+2° BTDC (in “N” position)

oK ¢ NG

Adjust ignitich timing by turning dis-
tributor after loosening securing
bolts.

v

Turn off engine and connect throttle
position sensor harness connector to
L : throttle position sensor.
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

Timing
indicator

Check idle speed.

Read idle speed in “DATA MONITOR” mode with GONSULT. R
Check idle speed.
1020 @ o .
OK ¢
20 °BTDC 70050 rpm (in “N” position) |
SEF371S ¢ NG H;.@

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

b
s (‘ ' Adjust idle speed by turning idle speed adjusting screw. [FE
Ce”’ RY

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

; @ Check idle speed.
T

Throttle pesition sensor 700450 r in SN iti
harness connector i SEFS72R +50 rpm (in position) T

)
o S

D EGRGBPT valve // v
. — N "IK\LF
( /C" . / Turn off engine and connect throttle position sensor harness connector. il
et r
. N ¢

“@Close

Start and race engine (2,600 ~ 3,000 rpm) 2 or 3 times under no-load then
run at idle speed.

PE
ll 4
Check idle speed.
=
SEFOTSR Read idle speed in "DATA MONITOR” mode with GONSULT. i
OR
1] ‘irﬁ' Check idle speed. (=t
* MONITOR % NOFAL [] & ke
CMPSsRFM (POS) 750 rpm 750£50 rpm (in “N” position)
OK ¢ NG ER
Check [ACV-AAC valve and replace if necessary. Refer to
EC-204. 8T
I RECORD E(I}?é:gillfxcv-AAC valve harness and repair if necessary. Refer to a8
SEF9768
Check ECM function™ b bsti ‘ ther ki d ECM i
W \\\\\\Hl ,l', I I/ ", ec unction” by substituting another known goo .
\\\\ 4 5 //// ]
\b\\\ 3 ;’, ¥ 3 (31
—
. 6 é Run engine at about 2,600 rpm for about 2 minutes under O
a no-load.
7 "a‘ ‘L EL
s .J ©
= 1000 Hmmin g * ECM may be the cause a problem, but this is rarely the case. i
SEF247F




BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
¥r MONITOR ¥z NOFAL [] ®
CMPSsRPM (POS)  2087rpm l
FR 02 MNTR-B1 LEAN
FR 02 MNTR-B2 RICH Check front heated oxygen sensor LH signal. Monitor does
/@\ 1. See “FR 02 MNTR-B2" in “DATA not fluctuate.
= MONITOR” mode. Malfunction indicator
2. Rurning engine at 2,000 rpm under lamp does not blink.
ne-load (engine is warmed up
[ RECORD sufficiently.), check that the monitor
SEF920G fluctuates between “LEAN" and
“RICH” more than 5 times during 10
seconds.

1 time: RICH — LEAN — RICH
2 times: RICH — LEAN — RICH —
LEAN — RICH
CR
. Set “Left bank front heated oxygen
sensor monitor” in the Diagnostic
Test Mode II. Refer to EC-35.
2. Make sure that malfunction indicator
tamp goas on more than 5 times dur-

SEF957D ing 10 seconds at 2,000 rpm.
OK i Less than 5 times
r LH.
\ l / Replace front heated oxygen sensor L @
e
b4
—MCHECK —™ OK | Gheck front heated oxygeh sensor LH signal. NG ‘®
- ~ 1. See “FR 02 MNTR-B2" in “DATA L N
MONITCR™ mode.
/ ‘ \ 2. Running engine at 2,000 ypm under

no-load {engine is warmed up
sufficiently.), check that the monitor
SEFOS1P fluctuates between “LEAN" and
“RICH” more than 5 times during 10
seconds.

1 time: RICH — LEAN — RICH

2 times: RICH — LEAN — RICH —

LEAN — RICH
OR
.ﬁ‘ 1. Set “Left bank front heated oxygen
& sensor mohitor” in the Diaghostic

Test Mode Il. Refer to EC-356.

2. Make sure that malfunction indicator
lamp goes on more than 5 times dur-
ing 10 seconds at 2,000 rpm.

176 EC-28



BASIC SERVICE PROCEDURE
Idle Speed/ignition Timing/Idle Mixture Ratio

Adjustment (Cont’d)
¥r MONITOR  ¥r NO FAIL [] © ®
It
CMPSRPM (POS)  2087rpm l . 4 .
FR 02 MNTR-B1 LEAN
FR 02 MNTR-B2 RICH Check front heated oxygen sensor RH signal. Monitor does [l
=N 1. See “FR 02 MNTR-B1” in “DATA MONI- | not fluctuate. o
TOR” mode. Malfunction
2. Maintaining engine at 2,000 rom undar indicator lamp B
no-load {engine is warmed up does not blink. )
L RECORD sufficiently.), check that the monitor fluctu-
SEF929Q ates between “LEAN” and “RICH” more LG
than 5 times during 10 seconds.
1 time: RICH — LEAN — RICH
2 times: RICH — LEAN — RICH —
LEAN — RICH ©
OR
.'i:'n?"l’. 1. Set “Right bank front heated oxygen sen- BE
L=, sor monitor” in the Diagnostic Test Mode
Il. Refer to EC-35.
2. Make sure that maifunction indicator ©l.
lamp goes on more than 5 times during
10 secends at 2,000 rpm.
T
SEFe57D OK Less than 5 times
b4
END iT
|
N7 | |
P CHECK — Replace front heated oxygen sensor BH. TF
-~ armN ~ r £B
| Check front heated oxygen sensor RH signal. NG
1. See “FR 02 MNTR-B1” in “DATA MON-
TOR™ mode. &
SEF051P 2. Maintaining engine at 2,000 rpm under
no-load (engine is warmed up
sufficiently.), check that the menitor fluctu- R
ates between "LEAN” and “RICH” more
than 5 times during 10 seconds. N
1 time: RICH — LEAN — RICH BR
2 times: RICH — LEAN — RICH —
LEAN — RICH
OR ST
@ 1. Set “Right bank front heated oxygen sen-
sor monitor” in the Diagnostic Test Mode "
Il. Refer to EC-35. RS
2. Make sure that malfunction indicator
lamp goes on more than 5 times during =
10 seconds at 2,000 rpm. BT
OK
gt
END
EL
fX
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BASIC SERVICE PROCEDURE

Front heated oxygen sensor

RH harness connector

DISCONNEGT DISCQNNECT

ECM |0|00NNECTOR|[
46
SEF0258
—
Frent heated oxygen sensor
LH harness connector
DISCONNECT DIECUNNEET
- @@) s
LLJ_) ECM |O|CONNECTDH||
57
SEF0255

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

©

Check front heated oxygen sensor RH hamess:;

1. Turn off engine and disconnect battery ground cable.

2. Disconnect ECM SMJ harness connector from ECM.

3. Discennect front heated oxygen sensor BH harness connec-
tor. )

4. Check for continuity between terminal No. of ECM SMJ
hamess cennector and harness connector for front heated
oxygen sensor RH.

Continuity exists. ... 0K
Continuily does not exist. ........cvrecvicarireesnneniacears NG
oK NG

F

Repair or replace harness.

h 4

Connect ECM SMJ harness connector to ECM.

Check front heated oxygen sensor LH harness:

1. Turn off engine and disconnect battery ground cable.

2. Disconnect ECM SMJ harness connector from ECM.

3. Disconnect front heated oxygen sensor LH harness connec-
tor.

4. Check for continuity between terminal No. @ of ECM SMJ
harness connector and harness connector for front heated
oxygen sensor LH.

Continuity eXists. ... OK
Continuity does not exist. ......ccccoemveenieeeemirrerc e eesenes NG
OK NG

Repair or replace harness.

k.

Connect ECM SMJ harmess connector to ECM.

EC-30




BASIC SERVICE PROCEDURE

=

macTveTesT [

COOLANT TEMP 20°C
========== MONITOR zzz=zzz==:

CMPS*RPM (POS) 1175rpm

INJ PULSE-B2 2.7msec

INJ PULSE-B1 2.7/msec

IGN TIMING 10BTDC

[yl
[Qul[_uP_}[ DWN ][Qd|

MEC792B

Engine coclant temperature
sensor harness conaector

i

2.5k Q resistor SEF322Q

TEMP =B

ll—)j
120 270

SEF246F

Idle Speed/lgnition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©)

. l

1. Select “COOLANT TEMP” in “ACTIVE TEST" mode.
2. Set “COOLANT TEMP” o 20°C (68°F) by touching

“DWN" and "Qd".
OR
.h*%" 1. Disconnect engine coolant temperature sensor harness
A3 connector.
2. Connect a resistor (2.5 k{)) between terminals of
engine coolant temperature sensor hamess connector.
P v

Start engine and warm it up untl! engine coolant temperature indi-
cator points to the middle of gauge.

Q] ,

Race engine (2,000 - 3,000 rpm) two or three times under
no-load, then run enging at idle speed.

Check "CO” %.

OK

Idle CO: 0.2 - 8%

After checking CO%,

1. Disconnect the resistor from terminals of engine coolant tem-
perature sensor.

2. Connect engine coclant temperature sensor hasness connector
to engine coclant temperature sensor.

NG

Connect front heated oxygen sensor harness connectors to front

heated oxygen sensor.

SEF248F

Check fuel pressure regulator. Refer to EC-21.

Check mass air fiow sensor and its circuit. Refer to EC-239

Check injector and its circuit. Refer to EC-239.
Clean or replace if necessary.

r

Check engine coolant temperature sensor and its circuit. Refer to
EC-103.

Check ECM function* by substituting another known good ECM.

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

EC-31
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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 malfunc-
tions related to sensors or actuators. The malfunction indicator lamp (MIL) on the instrument panel lights up
when the same malifunction is detected in two consecutive trips (Two Trip Detection Logic).

Two Trip Detection Logic

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

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

MiL

ltems 15t trip 2nd trip

. Blinking Lignting up | lighting up
Misfire {(Possible three way catalyst damage}— DTC: PO300-P0306 (0701-0603) is being detected X
Misfire {Possible three way catalyst damage)}— DTC: P0O300-P0306 {0701-0603) has been detected X
Threa way catalyst function — DTC: P0420 {0702), P0430 (0703) X
Closed loop control — DTC; P0O130 (0307), P0O150 (0308) X
Except above X

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

Diagnostic Trouble Code (DTC)

HOW TO READ DTC |

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

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

1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode |l (Self-Diagnostic
Results) Examples: 0101, 0201, 1003, 1104, etc.
These DTCs are centrolled by NISSAN.

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

¢ Output of the trouble code means that the indicated circuit has a maifunction. However, in case of
the Mode Il and GST they do not indicate whether the malfunction is still occurring or occurred in
the past and returned to normal.
CONSULT can identify them. Therefore, using CONSULT (if available} is recommended.

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

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

Selecting Mode 4 with GST (Generic Scan Tool).

@ Changing the diagnostic test made from Diagnostic Test Mode Il to Mode 1. (Refer to EC-35.)

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

¢ When you erase the DTC, using CONSULT or GST is easier and quicker than switching the diag-
nostic test modes.

HOW TO ERASE DTC (With CONSULT)

* “If a DTC is displayed for both ECM and A/T control unit, it needs to be erased for both ECM and
A/T control unit.

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

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

least 3 seconds and then turn it “ON” (Engine stopped) again.

Turn CONSULT “ON” and touch “A/T™.

Touch “SELF-DIAG RESULTS".

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

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS”.

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

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

How to erase DTC (With CONSULT)

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

M SELECT SYSTEM | | m SELECT DIAG MODE B SELF-DIAG RESULTS B |:|

ENGINE | | SELF-DIAG RESULTS
|
|
|
|
|

FAILURE DETECTED
SHIFT SOLENOID/V A

AT | DATA MONITOR

N
|
)
]:> | ECM PART NUMBER { [>
7
]

|
I
|
3

Ll
| ERASE || PRINT || FFdata |

|
|
|
|
I
|
l

| EGM PART NUMBER |E{ASE || PRINT || FFdata |

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

Turn CONSULT “ON", and touch Touch “SELF-DIAG RESULTS". 4. Touch “ERASE". (The DTC in the
AT AT control unit will be erased.}
Touch < | Touch < ]_‘

| W SELECT SYSTEM | [ [m  SELECT DIAG MODE DI B SELF-DiAG RESULTS B [

I ENGINE " | | WORK SUPPORT ' FAILURE DETECTED  TIME

i AT o | | SELF-DIAG RESULTS | SHIFTSOLENODV A 0

| | [:> | DATA MONITOR | |:> [P0O750]

| | [ AcTIvE TEST I

| | | FuNCTION TEST ]

5

SEF3345

(&) HOW TO ERASE DTC (With GST)
¢ [f the diagnostic trouble code is not for A/T related items (refer to EC-72), skip step 2.
1. If the ignition switch stays “ON" after repair work, be sure to turn ignition switch “OFF” once. Wait at least

5 seconds and then turn it “ON” (engine stopped) again.

2. Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titled “TROUBLE
DIAGNQOSIS”, “Self-diagnosis”. (The engine warm-up step can be skipped when performing the diagno-
sis only 1o erase the DTC.)

3. Select Mode 4 with GST (Generic Scan Tool}.

{9 HOW TO ERASE DTC (No Tools)

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

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

5 seconds and then turn it “ON” again.

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

3. Change the diagnostic test mode from Mode [l to Mode |, (See page EC-35.)

Freeze Frame Data

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

Stored data is called Freeze Frame Data.

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

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

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

EC-33

il

14

181



182

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Freeze Frame Data (Cont’d)

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

Priority Detected iterns
Misfires — DTC: PO300-P0306 (0701-0603)
1 Fuel Injection System Function — DTC: P0171 (0115), PO172
(6114), PO174 (0210), PO175 (0209)
2 Except the above items (includes A/T items)

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

malfunction for the misfire.

Malfunction Indicator Lamp (MIL)

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

¢ |f the malfunction indicator lamp does not light up, refer to EL
section (“WARNING LAMPS AND CHIME”) or see EC-255.

2. When the engine is started, the malfunction indicator lamp
should go off.

If the lamp remains on, the on board diaghostic system has
detected an engine system malfunction.

SEF051P

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

1. BULB CHECK

2. MALFUNCTION
WARNING

3. SELF-DIAGNOSTIC
RESULTS

4. FRONT HEATED OXY-
GEN SENSOR MONI-
TCR

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

etc.).

: This is a usuai driving condition. When a malfunction is detected twice

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

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

* “Misfire (Possible three way catalyst damage)”

* “Three way catalyst function”

® “Closed loop control”

: This function allows diagnostic trouble codes to be read.

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

by front heated oxygen sensor, to be read.

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

. Piagnostic Diagnostic
Condition Test Mode | Test Mode Il
Engine
stopped SELF-DIAGNOSTIC
BULB CHECK
Ignition switch v RESULTS
in “ON" posi- i
tion Engine
N ) . FRONT HEATED
C@) g MAV'\‘;::ICJ éON OXYGEN SENSOR
@ ) MONITOR
EC-34



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Tutn ignition switch

(C@ “"ON”". (Do not start
@ engine.)

y

Diagnostic Test Mode { — BULB
CHECK

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

(Turn diagnostic test mode selec-
tor on ECM fully clockwise.)

A

Wait at least 2 seconds.

(Turn diagnostic test mode selec-
tor fully counterciockwise.)

b4

DIAGNOSTIC TEST MODE [l
— SELF-DIAGNOSTIC
RESULTS

N 1

Y

&) »

Diagnostic Test Mode |
— MALFUNCTION WARNING

h 4

&

Start engine.

& 6

Diagnostic Test Mode
— FRONT HEATED CXYGEN SENSOR
MONITOR {Left bank)

Start engine.

h 4

Turn diagnostic fest mode selector on
ECM fully clockwise.

A4
Wait at least 2 seconds.

h 4

Tumn diagnostic test mode selector on
ECM tully counterclockwise.

¥

Diagnostic Test Mode il
— FRONT HEATED OXYGEN SENSOR
MONITOR (Right bank)

h

Turn diagnostic test mode selector on
ECM fully clockwise.

A

Wait at least 2 seconds.

Y

-— Turn diagnostic test mode selector on
ECM fully counterclockwise.

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

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

When ignition switch is turnéd off during diagnosis,
power to ECM will drop after approx. 5 seconds.

The diagnosis will automatically return to Diagnostic Test
Mode I.

Turn back diagnostic test mode selector to the fully coun-
terclockwise position whenever vehicle is in use.

EC-35

ENG
s
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE I—BULB CHECK

in this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it remains
OFF, check the bulb. Refer to EL section ("WARNING LAMPS AND CHIME") or see EC-255.

DIAGNOSTIC TEST MODE 1—MALFUNCTION WARNING

MALFUNCTION
INDICATOR LAMP

Condition

When the malfunction is detected or the ECM’'s CPU is malfunctioning. (The *1 trip” or “2 trip” is shown in

ON the “MIL lllumination” of the “DTC Chart™.) Refer to EC-62.

OFF No malfunction.

* These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode I¥ (SELF-DIAGNCSTIC
RESULTS).
DIAGNOSTIC TEST MODE II—-SELF-DIAGNOSTIC RESULTS

in this mode, a diagnostic trouble code is indicated by the number of blinks of the MALFUNCTION INDICA-
TOR LAMP as shown below.

Example: Diagnostic trouble code No. 0102 and No. 0403
06 0.3 0.6 03
ON — — —
OFF
I )
T
0% ' 03 21 06 09 21
] —_— Unit: second
i i Di i i .
| Diagnostic trouble code No. D102 iagnostic troubie code No. 0403 SEF2980Q

Example: Diagnoslic trouble code No. 1003
08 0.3

L JUTTUUUUTAN_UT,

2.1

Diagnostic trouble code No. 1003 Unit: second
SEF162PA

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

In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“0505” refers to no malfunction. (See DIAGNQOSTIC TROUBLE CODE CHART, EC-62.)

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

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

is changed from Diagnostic Test Mode Il to Diagnostic Test Mode {. (Refer to “HOW TO SWITCH DIAGNOS-

TIC TEST MODES” on previous page.)

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

s Be careful not 1o erase the stored memory before starting trouble diagnoses.

EC-36



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 gas Air fuef ratio feedback contro

condition (],
ON Lean
Closed loop system
OFF Rich =]
“Remains ON or OFF Any condition Open loop system
*: Maintains conditions just before switching to open loop. 1@

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

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

How to switch monitored sensor from left bank to right bank or vice versa
¢ The following procedure sheould be performed while the engine is running. GL

1. Turn diagnostic test mode selector on ECM fully clockwise.
2. Wait at least 2 seconds. T
3. Turn diagnostic test mode selector on ECM fully counterclockwise. Ll
[Left side — Right side] .
02 02 AT
ON - = —
) Ir
OFF / (8
v -’ 06 3.0 v ED
Left side T Right side
monitor tndication maonitor
of change
) =
Right side — Left sid Fids
[Right side eft side] 0.2
on i Fid
)
OFF z {
— 0.2 26 - Y =
Right side m Left side
monitor of change monitor Unit: second 5T
SEF134M
v
BL
i)Y
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DETECTABLE ITEMS

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

When the same malfunction is detected in two consecutive trips, the MIL will come on. For details, refer
to “Two Trip Detection Logic” on EC-32.

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

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

SUMMARY CHART

ltems MIL (goes off) DTC, Freeze Frame Data (no display}
Fuel Injection System 3 {pattern C) 80 (pattern B}
Misfire 3 {pattern C) 80 (pallemn B)
Except the above 3 (pattern B) 40 (pattern A)

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

EC-38



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

<EXHAUST QUALITY DETERIORATION>", “FUEL INJECTION SYSTEM”

OBD System Operation Chart (Cont’d)
RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DRIVING PATTERNS FOR “MISFIRE

6]
- This driving pattern satisfies C and B patterns.
/ - NG This driving pattern  This driving pattern
Vehicle NG y i Detection satisfies B but satisfies C EM
speed Delecnon// eiee not C. but not B.
\ | . I | : | 'l
[t ‘ : || ! |
A I | | BN an it f N -
= I‘ ‘ . i Lls
e [N v . f ! | ! l f |
= | ; ! g | ] | |
& IGN ON' | ] ! | 11 1 i i L ¥
& oo b I b I i i ) P Y
L L U [ N N (A R
oo b : I | i | L | i ¥ .
SO T L A T i
| I :‘ ! ¥ } i :} o fl o i[ g L a
S 1 Y A A
I?Mrlw—isu Lo h bbb MiLights up. 1y g 4; o ____J__!_____l‘__ el
A Mg”_ p.-__}_—T‘_—‘ ) |vj:7ﬁ7 J\1H _u _U. u | MIL goes off. [ o T
Wl / ¢ e J— — R I DR 4 J’.—L.—-—-—--.Lt——
= - rmax | N ! S | | Vo : P | [ !
i_;/ gcoes off. : \_:_ ;r H— ‘ 7 . ;1! r2 X 2 \SI 4 5 \ ?t-rn--———-k | T
Counterfffw-{-f——-—— ,—4"——1‘-}— 0 TIL - = ‘U—I_ _____ .‘!_rn____.xl ______r__,_,ﬁ,Tf:ﬁffiii\lluA i
i r vl I [ N r H ! * | 1
T A T .
o o A T 1 | ! - i Al
A e
= ¥ | [ ' ' i | L ol \ fo 5| -
S o loispLay 1 !l ! ¥ J ) K _ IDISPLAYH o TF
2 =TT T T I B T T o i N AN | DISPLAY
S DISPLAY 3 | | ' ! o L n I | R
£ — l.,_ ._l‘.I____,;__}___J_l____.._-rr..,ky I R i.g _ Jﬂ,,,,,__.r_ _____ _:_l___, . S -
8 R | : - ; ' ; 6 -+ -
3 B 0] 0 ] B
=~ Counter - . - - —T
w | T . | : : J . I | 1 | ‘ |
S o o TR g i H L ] .
5 coli H : 11 : :\ y ;; L ;I ) Ny Do N Fi
P Lo 1 | ! ' ' i ists, | |
v : (! S ‘E Lo ;J I . DTC exists. ' oT1e exists. [ ?ILCE'E?S'IS | I!
I | DTceasts. || ! X | | TIME: 2 L TIME: 4| N SRS L rg
Lol TME e 1 H b }j by . J | DTC exists, | A
SELF- 'DTC exists. J\' OTC exists. DTC exists.  |[DTC exists.| ;| DTC exists. | |1 0TC exists, | TIME 79 | Ing
A DIAGNOSTIC mige: o AITIME: 1] TIME: 0 LITIME: 1] e 3l v 4 iJ i
3 screen — — L2l l f:’“ Ly A F7~4L oy b J-}’ixﬂ b ﬂﬁ' — T H'/\ EE
%] | " \ ' | i i [ : il X =i}
-] ] S T R L O T R A i
S, DATA MONTOR | TR R M X f T i
\ Bl [ : : i I \ |
(AUTO IEPM_F_ e e et o
1 ' | |
Other i‘ 2 :_i_fr} 1 | i } I I !( J‘ l‘ Jl [‘ { I | ! 1 :
screen \4//N 7 o
* e
5 5t
AEC5286
*1. When the same malfunction is detected in two consecutive *6: DATA MONITOR (AUTO TRIG) can display the malfunc- 2T
trips, MIL will fight up. tich at the moment it is detected.
“2: MIL will go off after vehicle is driven three times (pattem *7: The malfunction can not be displayed because the timing
C) without any malfunctions. to set DATA MONITOR {(AUTO TRIG) screen was missed 14
*3: When a malfunction is detected for the first time, the DTC against the NG detection. i
and the freeze frame data will be stored in ECM. *8: The DTC and the freeze frame data will nat be displayed
"4: The DTG and the freeze frame data will not e displayed any longer after vehicle is driven 80 times (pattern B) with- 1
any longer after vehicle is driven 80 times (pattern B) with- out the sarne malfunction. -
out the same malfunction. _ n (The DTC and the freeze frame data still remain in ECM.)
{The DTC and the freeze frame data still remain in ECM.)
*5: Other screen except DATA MONITOH (AUTO TRIG) can [0
not display the malfunction,
EC-39 187
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

Engine o
coolant °C (°F)
temperalure
(1) Engine coolant temperature should go over 70°C (158°F).
70 (158)
40 {104)
20 (68)
(2) Engine coolant temperature should change mere than 20°C
. (68°F) after starting engine.
IGN ON IGN OFF
1
Engine ! i
speed : Vl&] Ignition switch should be changed from “ON" to “OFF".
rpm I |
: I (4y Engine speed should go over 400 rpm.
' i
|
400 — T —_———a e ——— — -
T
0 by J
AECH74

{Driving pattern B)

Driving pattern B means vehicle operation is as follows:

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

* The B counter will reset when the malfunction is detected twice regardiess of the driving pattern.
¢ The B counter will count the number of times driving pattern B is satisfied without the malfunction.
s The DTC will not be displayed after the B counter reaches 80.

{Driving pattern C)

Driving pattern C means vehicle operation is as follows:
(1) Driving pattern A should be satisfied.
(2) The following conditions should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) 375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x (1+0.1) [%]
Engine coolant temperature {T) condition:
¢ When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C {(158°F).
*  When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than or
equal to 70°C (158°F).
Exampie:
If the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated foad value; 27 - 33%, Engine coolant temperature: more
than 70°C {158°F)
* The C counter will be cleared when the malfunction is detected regardless of (1), (2). (*1 in “OBD SYS-
TEM OPERATION CHART")
* The C counter will be counted up when (1), (2} are satisfied without the same maifunction.
¢  The MIL wili go off when the C counter reaches 3. (*2 in “OBD SYSTEM OPERATION CHART™)
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ON BOARD DIAGNOSTIC

SYSTEM DESCRIPTION

OBD Syst

em Operation Chart (Cont’d)

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

e

NG

This driving pattern satisfies with A and B patterns.

This driving pattern

Vehicle NG NG Detection This driving pattem
speed  Detection Detection satisfies with A but not B.  satisfies with B but not A,
/\ ] I ' | |
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SELF- Eog TME Ol L I ‘| X I | DTC exists. | |
DIAGNOSTIC [DTC exists. |, |DTC ems}s |DTC exists. ;l DTG exists. |1 BTC exists ] TIME: 33 | 'NG
A RESULTS  |TIME: 0 TIME: 1] |TIME:0 ;}TIME: 1i | TIME: 3 H ‘BT
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AEC527
*1: When the same malfunction is detected in two consecutive *6: DATA MONITOR (AUTO TRIG) can display the malfunc-
trips, MIL will light up. tion at the momant it is detected.
*2: MIL wilt go off after vehicle is driven three times (pattern *7: The matfunction can not be displayed because the timing
B) without any malfunctions. to set DATA MONITOR (AUTO TRIG) screen was missed
*3: When a malfunction is detected for the first time, the DTC against the NG detection.
and the freeze frame data will be stored in ECM. *8: The DTC and the freeze frame data will not be displayed
*4: The DTC and the freeze frame data will not be displayed after vehicle is driven 40 times {pattern A) without the
after vehicle is driven 40 times (pattern A) without the same malfunction.
same maifunction. o (The DTC and the freeze frame data still remain in ECM.)
(The DTG and the freeze frame data still remain in ECM.}
*5: Other screen except DATA MONITOR (AUTO TRIG) can

not display the malfunction.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

EXPLANATION FOR DRIVING PATTERNS EXCEPT FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM”

{Driving pattern A)

Engine .
coolant C (°F)
temperature

70 {158)

40 (104)

20 (68)

(2) Engine coolant temperature should change more than 20°C
(68°F) after starting engine.

]. i time «—=
IGN ON IGN IOFF
Engine : |
speed I Vlf:l] Ignition switch should be changed from “ON" to “OFF".
rpm : |
] I (4} Engine speed should go over 400 rpm.
! i
400 |- M _____
o0

AECS574

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

(Driving pattern B)

Driving pattern B means vehicle operation is as follows:

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

s The B counter will be cleared when the malfunction is detected twice regardiess of the driving pattern (*1
in “OBD SYSTEM OPERATION CHART”).

® The B counter will be counted up when driving pattern B is satisfied without any maifunctions.

¢ The MiL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART").
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

7 CONSULT

Daie Ink corneclo” | CONSULT INSPECTION PROCEDURE .

1. Turn off ignition switch.
2. Connect “CONSULT"” to data link connector for CONSULT. -
(Data link connector for CONSULT s iocated behind the fuse [

box cover.)
Bl
SEF979R L@
3. Turn on ignition switch.
[l _seLecT sYSTEM 1 4. Touch “START".
ENGINE 5. Touch "ENGINE”.
6. Perform each diagnostic test mode according to each service

For further information, see the CONSULT Operation Manual.

|
I procedure. EE
|
|

I
I
I
I
|
I

3 (5
STEIFBQSK LK)
[l seecToamooe [ AT
| WoRK suPPORT |
| SELF-DIAG RESULTS | TF
| DATA MONITOR |
[ acTive TEsT | 20
[ FuncTion TEST |
| ECM PART NUMBER | 72
SEF2885
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i
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4
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE
- E
ltem v;ggl( g:s:g DATA | ACTIVE FTl:gﬁ' I::;Afuz:
PORT NOSTIC [MONITOR| TEST TEST DATA
RESULTS *1
Camshaft position sensor X X X
Mass air flow sensor X
Engine coolant temperature sensor X X X X
Front heated oxygen sensors X X X
Rear heated oxygen sensors X X
Vehicle speed sensor X X X X
Throttie position sensor X X X
EGR temperature sensor X X
Intake air temperature sensor X X
INPUT
Crankshaft position sensor (OBD) X
Knock sensor X
4 Ignition switch (start signal) X
E Closed throttle position switch X
; Air conditioner switch X
% Park/Neutral position switch X X X
é Power steering oil pressure switch X X
8 Ambient air temperature switch X
8 Battery voltage X
B Injectors X X X
X {igni-
Power transistor {gnition timing) tion sig- X X X
nat)
IACV-AAC valve X X X X X
Air conditioner relay
QUTPUT Fuel pump relay X X X X
EGRC-solenocid valve (EGR valve &
EVAP canister purge controt sclenoid X X X X
valve)
Front heated oxygen sensor heater X X
Rear heated oxygen sensor heater X X
Calculated lcad value X X
X: Applicable

*1: The items appear on CONSULT screen in FREEZE FRAME DATA mode only if a diagnostic trouble code {DTC) is detected. For
details, refer to EC-52.



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Cont’d)

Diagnostic test mode

Function

Work support

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

Self-diagnostic results

Self-diagnostic results can be read and
erased quickly.

Freeze frame data

ECM stores the driving cendition at the
moment a malfunction is detected, and stored
data can be read. For details, refer to "Freeze
Frame Data” (EG-52).

Data monitor

Input/Cutput data in the ECM can be read.

Active test

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

ECM part numbers

ECM part numbers can be read.

Function test

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

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

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

= [GN SW "ON"

* ENG NOT RUNNING

* ACC PEDAL NOT PRESSED

When adjusting throttle position
sensor initial pasition

IACV-AAC VALVE ADJ

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

* ENGINE WARMED UP

* NO-LOAD

When adjusting idle speed

FUEL PRESSURE RELEASE

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

When releasing fuel pressure
from fuel line

EC-45
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SELF-DIAGNOSTIC MODE

Regarding items detected in “SELF-DIAG RESULTS” mode, refer to “Diagnostic Trouble Code (DTC)
chart”. (See EC-62.)

DATA MONITOR MODE

CONSULT (Cont'd)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Dascription

Remarks

CMPS:RPM
{POS) [rpm]

Indicates the engine speed computed
from the POS signal (1° signal) of the
camshaft position sensor.

MAS AIR/FL. SE [V]

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

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

COOLAN TEMP/S
[°CJ or [°F]

The engine coolant temperature (deter-
mined by the signal voltage of the engine
coolant temperature sensor) is displayed.

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

FR 02 SEN-B2 [V]

FR 02 SEN-B1 [V]

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

RR 02 SEN-B1 [V]

RR 02 SEN-B2 [V]

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

FR 02 MNTR-B2
[RICH/LEAN]

FR 02 MNTR-B1
[RICH/LEAN]

O10 | O O O OO0

Display of front heated oxygen sensor
signal during air-fuel ratio feedback con-
trol:

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

LEAN ... means the mixture became
“lean”, and control is being affected
toward 3 rich mixture.

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

When the air-fuel ratic feedback is
clamped, the value just before the
clamping is displayed continuously.

RR 02 MNTR-B1
[RICH/LEAN]

RR 02 MNTR-B2
[RICH/LEAN]

O

Display of rear heated oxygen sensor
signal:

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

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

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

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

OO0 100 |0 OO0 O OO

O

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

NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
Regarding R50 madel, “B1” indicates right bank and “B2" indicates left bank.
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‘ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
Monitored itemn ECM Main
[Unit] input signals Description Remarks
signals

BATTERY VOLT [V]

The power supply veltage of ECM is dis-
plaved,

THRTL POS SEN [V]

Q
Q

The throttle position sensor signal volt-
age is displayed.

EGR TEMP SEN [V]

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

INT/A TEMP SE [°C]
or [°F]

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

START SIGNAL
[ON/OFF]

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

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

CLSD THL/P SW
[ON/OFF]

indicates [ON/OFF] condition frem the
throttle position sensor signal.

AIR COND SIG
[ON/OFF]

Indicates {ON/OFF] condition of the air
conditioner switch as determined by the
air conditioner signal.

P/N POSI SW
[ON/OFF]

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

PW/ST SIGNAL
[ON/CFF}

TON/OFF] condition of the power steering
oil pressure switch determined by the
power steering oil pressure signal is indi-
cated.

AMB TEMP SW
[ON/OFF]

Indicates [ON/OFF] condition from the
ambient air temperature switch signal

IGNITION SW
[ON/GFF]

OO O OO OO0 OO

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

INd PULSE-B2 [msec]

INJ PULSE-B1 [msec]

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

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

B/FUEL SCHDL
[msec]

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

IGN TIMING [BTDC]

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

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

IACV-AAC/HY [%]

OO0 O OO 0000

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

A/F ALPHA-B2 [%]

A/F ALPHA-B1 [%]

The mean value of the air-fuel ratio feed-
back correction factor per cycle is indi-
cated.

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

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

AIR COND RLY
[ON/OFF]

The air conditioner relay control condition
{determined by ECM according to the
input signal} is indicated.

FUEL PUMP RLY
[ON/OFF]

O 10

Indicates the fuel pump relay control
condition determined by ECM according
to the input signals.

EGRC SOLV
[ON/OFF]

The control condition of the EGR valve &
EVAP canister purge control solenoid
valve (determined by ECM according to
the input signal) is indicated.

ON ... EGR operation is cut-off

OFF ... EGR is operational

FR 02 HTR-B1
[ON/OFF]

FR 02 HTR-B2
[ON/OFF]

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

EC-47
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
Monitored item ECM Main
[Unit] input sianals Description Remarks
signals 9
RR 02 HTR-B1 Indicates [ON/OFF] condition of rear
[ON/QFF] heated oxygen sensor heater determined
AR 02 HTR-B2 by ECM according to the input signals.
[ON/OFF]

CAL/LD VALUE [%]

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

ABSOL TH-P/S [%]

“Absolute throttle position sensor” indi-
cates the throttle opening computed by
ECM according to the signai voltage of
the throttle position sensor.

MASS AIRFLOW
[g-mis]

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

VOLTAGE
v

Voltage measured by the voltage probe.

PULSE
[msec] or {Hz] ar [%]

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

* Only “#” is displayed if ftem is unable to
be measured.

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

CONSULT (Cont'd)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM {REMEDY)

FUEL INJECTION

Engine: Return to the original trouble
condition

Change the amount of fuel injection
using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connectar
Fuel injectors

Front heated oxygen senscr

Engine: After warming up, idle the

IACV-AACHV engine. Engine speed changes according to the | * Harness and connector
OPENING * Change the |ACVY-AAC valve opening | opening percent. * |[ACV-AAC valve
percent using CONSULT.
* Engine: Return to the original trouble
ENG COOLANT cor?dilion I If trouble symptom disappears, see : Ea’F‘ESS and connector
ngine coolant temperature sensor
TEMP » Change the engine coolant CHECK ITEM. e Fuel injectors
temperature using CONSULT.
* Engine: Return to the original trouble
candition if trouble symptom disappears, see
IGNITION TIMING + Timing light; Set CHECK ITEM ' » Adijust initial ignition timing
* Retar¢ the ignition timing using ’
CONSULT.
s Engine: After warming up, idle the * Hamess and connector
_ engine. * Compression
* A/C switch “OQFF" . . * Injectors
POWER BALANGCE | | Shift tover "N Engine runs rough or digs. . Péwer transistor
¢ Cut off each injector signal one at a ¢ Spark plugs
time using CONSULT. * Ignition coils

FUEL PUMP RELAY

* Ignition switch: ON (Engine stopped)

Tum the fuel pump relay “ON” and
“0OFF” using CONSULT and listen 1o
operating sound.

Fuel pump relay makes the operating
sound.

Harness and connector
Fuel pump retay

EGRC SCLENCID
VALVE

Ignition switch: ON

Turn solenoid valve "ON” and “"OFF”
with the CONSULT and listen to
operating sound.

Solenoid valve makes an operating
sound.

Harness and connector
Solencid valve

SELF-LEARNING
CONT

In this test, the coeflicient of self-learning control mixture ratio returns to the original coefficient by touching “CLEAR” on the

screen.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
FUNCTION TEST MODE

FUNCTT'CE’D" TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)

* |gnition switch: ON

SELF-DIAG (Engine stopped)

RESULTS * Displays the results of on- board
diagnostic system.

— Objective system

Ignition switch: ON
9 » Hamess and connactor

'(I'ii:g':t?s SLOSFi)tFi);: )sensor circuit is Frotle vale: OFF * ot postion sensor (Closed
p opened throtile position)

tested when throttle is opened ",
i |
and closed fully. (“IDLE * Throttle position sensor (Closed

CLOSED THROTTLE

Pos! POSITION” is the test item name throttie position) adjustment
for the vehicles in which idle is Throttle valve: * Throttle linkage
selected by throttle position closed ON * Verify operation in DATA
SEnsor.) ’ P MONITOR mode.

Harness and connector
Throttle position sensar
s Throitle position sensor
adjustment

Ignition switch:; ON
(Engine stopped)
Throttle position sensor circuit is

Range (Throttle

THROTTLE POSI valve fully opened | More than

SEN CKT — Thrattl .
tested when throttle is opened il C:gtst;d;ralve 3.0v * Throttle linkage
and closed fully. y * Verify operation in DATA
MONITOR mode.
* |gniti itch: ON
(gE: I‘ijnnessvtvc;c ecg Out of N/P OFF * Harness and connector
PARK/NEUT POSI Jine SIOppeey | positions « Inhibitor switch
¢ Inhibitor positicn switch circuit is . i .
SW CKT ) . ¢ Linkage or Inhibitor switch
tested when shift lever is In N/P . o adiustment
manipulated. n positions N ]
* |gnitf itch:
gnltrpn switch: ON * Harness and connector
(Engine stopped) « Fuel pum
FUEL PUMP & Fuel pump circuit is tested by There is pressure pulsation on o Fuel pump rela
CIRCUIT checking the pulsation in fuel the fuel feed hose. p P y
, * Fuel filter clogging
pressure when fuei tube is
. * Fuel level
pinched.
* |gnition switch: ON
(Engine stopped) The solenoid valve makes an | * Harness and connector
EGRC SOV * EGR valve and EVAP canister i .
) operating sound every 3 ¢ EGR valve and EVAP canister
CIRCUIT purge control solenoid valve .
seconds. purge control solenoid valve

circuit is tested by checking
solenoid valve operating noise.

Ignition switch; ON — START
Start signal circuit is tested when
engine is started by operating the
starter. Battery voltage and engine
coolant temperature before Start signal: OFF — ON
cranking, and average battery
voltage, mass air flow sensor
output voltage and cranking speed
during cranking are displayed.

* Harness and connector
* Ignition switch

START SIGNAL
CIRCUIT
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
FUNCEES TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
* Ignition switch: ON
(Engine running) Locked posilion ON * Harness and connector
PW/ST SIGNAL * Power steering circuit is tested « Power steering oil pressure switch
CIRCUIT when steering wheel is rotated . g . P
, ' N * Power steering oit pump
fully and then set to a straight line | Neutral position OFF

running position.

VEHICLE SPEED
SEN CKT

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

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

Harness and connector
Vehicle speed sensor
Speedometer

IGN TIMING ADJ

After warming up, idle the engine.
fgnition timing is checked by read-
ing ignition timing with a timing
light and checking whether it
agrees with specifications.

The timing light indicates the
same value on the screen.

Adjust ignition timing (by moving
camshaft position sensor or dis-
tributor)

e Camshaft position sensor drive
mechanism

MIXTURE RATIO
TEST

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

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

INJECTION SYS (Injector, fuel

pressure regulator, hamess or

conhnector)

IGNITION SYS (Spark plug,

power transistor, ignition coil, har-

ness or connector)

e VACUUM SYS (Intake air leaks)

* Front heated oxygen sensor cir-
cuit

* Front heated oxygen sensor
operation

* Fuel pressure high or low

Mass air flow sensor

{ACV-AACH
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 0%, 20%
and 80%.

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

Hamess and connector

* |ACV-AAC valve

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

* |AS (ldle adjusting screw) adjust-

ment

POWER BALANCE

L J

After warming up, idle the engine.
Injector operation of each cylinder
is stopped one after another, and
resultant change in engine rota-
tion is examined to evaluate com-
bustion of each cylinder. (This is
only displayed for models where a
sequential multiport fuel injection
system is used.)

Ditference in engine speed is
greater than 25 rpm before
and after cutting off the injec-
tor of each cylinder.

Injector circuit (Injecter, harness or
connector)

Ignition circuit {(Spark plug, ignition
coil with power transistor harmess
or connector}

* Compression

* Valve timing

EC-51
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
FREEZE FRAME DATA OF SELF-DIAGNOSTIC RESULTS MODE
Freeze ‘I‘r;;ne data Description
DIAG TROUBLE

CODE
[PXXXX]

ECCS component part/control sysiem has a trouble code, it is displayed as “PXXXX”. [Relfer to “Alpha-
betical & P No. Index for DTC (EC-256).]

FUEL SYS-B1*1

FUEL SYS-B2*1

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

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)
“MODE 4”: Closed loop - using heated oxygen sensor{s) as feedback for fuel contral
“MQODE 5": Open loop - has not yet satisfied condition to go to closed Ipop

CAL/LD VALUE [%]

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

COOLANT TEMP
[°Cl or [°F]

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

S-FUEL TRIM-B1 [%]

S-FUEL TRIM-B2 [%]

“Short term fuel trim” at the mement a malfunction is detected is displayed.
The short term fuel trim indicates dynamic or instantaneous feedback compensation to the base fuel
schadule.

L-FUEL TRIM-B1 [%]

L-FUEL TRIM-B2 [%]

“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]

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

VHCL SPEED [km/h]
or [mph]

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

*1: Regarding R50 model,

“B1” indicates right bank and “B2" indicates ieft 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 triggers and they can be selected by touching “SETTING” in “DATA MONITOR”
mode.
1. “AUTO TRIG” (Automatic trigger):

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

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

2. “MANU TRIG” (Manual trigger):

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

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

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

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

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

2. “MANU TRIG” ~

¢ If the malfunction is displayed as soon as "DATA MONITOR?” is selected, reset CONSULT to “MANU 4

TRIG". By selecting “MANU TRIG” you can monitor and store the data. The data can be utilized for fur-
ther diagnosis, such as a comparison with the value for the normal operating condition.

|l seieet montor mem | [l seT Recompingcono | | I SET RECORDING COND |

ECM INPUT SIGNALS INCRETRN 1anu TRIG | | AUTO TRIG  |TUITIRGGTE

]

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

I
I
||
o

T |

l
|
l
|
setina ||  START

*SETTING” *AUTC TRIG” “MANU TRIG™
A malfunction can be A maifunction can not be
displayed on “DATA displayed on "DATA
MONITCR" screen MONITOR" screen
automatically i detected. automaticalty even if
detacted.
SEF5290Q
EC-53

&)
.

2,

._‘L;_H

g
r

(DX

201



202

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST): Sample

SEF13%P

SEF980R

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

Press [ENTER]

Sample screen*

SEF321Q

OBD L FUNCTIONS

FO: DATA LIST

F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

F4: CLEAR DIAG INFO
F5: 028 TEST RESULTS
F&: READINESS TESTS
F7: ON-BOARD TESTS
F8: EXPAND DIAG PROT
F9: UNIT CONVERSION

Sample screen

SEF3335)

Generic Scan Tool (GST)

DESCRIPTION

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

1IS09141 is used as the protocol.

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

GST INSPECTION PROCEDURE

1. Turn off ignition switch.

2. Connect “GST"” to data link connector for GST. (Data link con-
nector for GST is located under LH dash panel near the fuse
box cover.)

3. Turn on ignition switch.

4. Enter the program according to instruction on the screen or in
the operation manual.

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

shown.)

5. Perform each diagnostic mode according to each service pro-
cedure.

For further information, see the GST Operation Manual of the
tool maker.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Generic Scan Tool (GST) (Cont’d)

FUNCTION
Diagnostic test mode Function &
MODE 1 (DATA LIST) ThIS mode gains acct.as.s tq current emission-refated data values, .mciudlng analog
inputs and outputs, digital inputs and ocutputs, and system status information.
]
This mode gains access to emission-related data value which were stored by ECM s
MODE 2 (Freeze data) during the freeze frame. Refer to “FREEZE FRAME DATA OF SELF-DIAGNOSTIC
RESULTS MODE" (EC-52). sl
MODE 3 (DTCs) This mode gains access to emission-related powertrain trouble codes which were )
stored by ECM.
This mode can clear all emission-related diagnostic information. This includes: LG

s Clear number of diagnostic trouble codes (MODE 1)
* Clear diagnostic trouble codes (MODE 3)

MODE 4 (CLEAR DIAG INFO) e Clear trouble code for freeze frame data (MODE 1)
¢ Clear freeze frame data (MODE 2)

* Clear oxygen sensor test data (MODE 5) —
s Reset status of system monitoring test (MODE 1} FE

This mode gains access to the on board heated oxygen sensor maonitering test

MODE 5 (028 test results)
results. GL

Al
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TROUBLE DIAGNOSIS — Introduction

Sensers

% ECM
e &

Actuators

MEFO36D

SEF233G
7
0 ) -+
+
NS
e
W\
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 actuators.
It is essential that both input and output signals are proper and
stable. At the same time, it is important that there are no problems
such as vacuum leaks, fouled spark plugs, or other problems with
the engine.

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

A visual check only may not find the cause of the problems. A road
test with CONSULT (or GST) or a circuit tester connected should
be performed. Follow the “Work Flow” on the next page.

Before undertaking actual checks, take a few minutes to taik with
a customer who approaches with a driveability complaint. The cus-
tomer can supply good information about such preblems, espe-
cially intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “Diagnostic Worksheet” like
the example on EC-57 should be used.

Start your diagnosis by looking for “conventionail” problems first.
This will help troubleshoot driveability problems on an electrenically
controlled engine vehicle.

EC-56



TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet
KEY POINTS There are many operating conditions that lead to the malfuncticn

_ of engine components. A good grasp of such conditions can make £
WHAT ... Vehicle & engine model troubleshooting faster and more accurate.
WHEN ..... Date, Frequencies In general, each customer feels differently about a problem. It is
WHERE ... Road conditions important to fully understand the symptoms or conditions for a
HOW ... Operating conditions, customer complaint.
Weather conditions, Utilize a diagnostic worksheet like the one shown below in order to =
Symptoms organize all the information for troubleshooting. -
SEF207L. Lo
WORKSHEET SAMPLE
Customer name  MR/MS Maodel & Year ViN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date EB
 Impossible to start J No combustion U Partial combustion
- C Partial combustion affected by throftle position
tartabilit i
[ Startability O Partial combustion NOT affected by throttle pesition oL
O3 Possible but hard to start [ Cthers [ ]
7 Idling [ No fast idle [J Unstable J High fdie O Low idle T
O Others | ]
Symptoms
0 Stumble 1 Surge 0 Knock U7 Lack of power A
O] Driveability O Intake backfire 0 Exhaust backfire #
1 Others [ ]
O At the time of start 0 While idling TF
O Engine stall 2 While accelerating L While decelerating
[l Just after stopping 1 While loading
Incident ooourTence 0 Just after delivery O Recently ED
O In the morning (1] At night [J In the daytime
Frequency O All the time [J Under certain conditions 1 Sometimes o
i
Weather conditions [ Not affected
Weather L] Fine ' Raining _l Snewing 7 Others [ 1 .
Temperature COHot  ™JWarm O Cool L Cold O Humid °F
[~ Cold [ During warm-up [0 After warm-up
EE
Engine conditions Engine speed L . | . i ) i | i
o 2,000 4,000 6,000 8,000 rpm
ST
Road conditions O In town O In suburbs 1 Highway O Off road {up/down)
[T Not affected B8
71 At starting [Z While idling [ At racing -
O While accelerating 1 While cruising
Driving conditions [ While decelerating [ Whife turning (RH/LH} Bl
Vehicle speed [T N N NN SN S T E SR I T |
10 20 30 40 50 60 MPH Ha
Malfunction indicator lamp - 1 Turned on - Not turned on
EL
|24



TROUBLE DIAGNOSIS — Work Flow

Work Flow
CHECK IN
h 4
Listen to customer complaints. (Get symptoms.} e STEP |
Y
Check, print out or write down, and erase Diagnostic Trouble Code {DTC} and
Freeze Frame Data (Pre-check). e, STEPII
Symptoms No symptoms, except MIL
coilected. lights up, or Malfunction
Code exists at STEP lf.
A4
Verify the symptom by driving in the condition the cus- *
tomer deSCl’IbEd ............................................................................................ STEP “[
Normal Code Malfunction Code
(at STEP 1) (at STEP II)
Ad A
Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE”. O STEPR IV
¥
Choose the appl‘OprlaiE actlon :.2 ....................................... STEP V
Malfunction Code (at STEP il or IV} Normal Cade (at hoth STEP 1l and 1V)
¥
BASIC INSPECTION
SYMPTOM BASIS {at STEP | or Ill)
................................................................ »
4
Perform inspections —
according to Symptom
Matrix Chart.
¥ J
TROUBLE DIAGNOSIS FOR DTC PXXXX. STEP VI
¥
REPAIR/REPLACE

NG} FINAL CHECK

Confirm that the incident is completely fixed by petforming BASIC INSPECTION and
DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK). Then, | STEP ViI
erase the unnecessary (already fixed) DTCs in ECM and A/T contrel unit.

CK

r

CHECK OUT

*1: If the incident eannot be duplicated, refer to Gl section (“Incident Simulation Tests”, “HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT™).

*2: If the on board diagnostic system cannot be performed, check main power supply and ground circuit. Refer to
“TROUBLE DIAGNOSIS FOR POWER SUPPLY”, EC-89.
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TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP DESCRIPTION
STEP | Get detailed information about the conditions and the environment when the incident/symptom occurred using ithe
“DIAGNOSTIC WORKSHEET” as shown an the next page.
Before confirming the concern, check and write down {print cut using CONSULT or Generic Scan Tool) the Diag-
nostic Trouble Code (DTC) and the freeze frame data, then erase the code and the data. Refer to EC-32.) The
STEP Il DTC and the freeze frame data can be usad when duplicating the incident at STEP Ill & 1V,
Study the relationship between the cause, specified by DTC, and the symptom described by the customer. (The
“Symptom Matrix Chart” will be useful. Refer to EC-78.)
Try to confirm the symptom and under what conditions the incident occurs,
The "DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Connect CONSULT
STEP 1l to the vehicle in DATA MONITOR {(AUTC TRIG) mode and check real time diagnosis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. Refer to Gl section.
If the malfunction code is detected, skip STEP IV and perform STEP V.
Try to detect the Diagnostic Trouble Code (DTC) by driving in {or perfarming) the “DTC CONFIRMATION
PROCEDURE”. Check and read the DTC and freeze frame data by using CONSULT or Generic Scan Tool.
During the DTC verification, be sure to connact CONSULT to the vehicle in DATA MONITOR {(AUTO TRIG) mode
STEP IV and check real time diagnasis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. Refer to Gl section.
In case the “DTC CONFIRMATION PROCEDURE” is nat available, perform the “OVERALL FUNCTION CHECK"
instead. The DTC cannot be displayed by this check, however, this simplified “check” is an effective alternative.
The “NG” result of the “OVERALL FUNCTION CHECK” is the same as the DTC detection.
Take the appropriate action based on the results of STEP | through IV.
STEP V If the malfunction code is indicated, proceed toc TROUBLE DIAGNOSIS FOR DTC PXXXX,
If the normal code is indicated, proceed to the BASIC INSPECTION. Refer to EC-80. Then perform inspections
according to the Symptom Matrix Chart. Refer to EC-76.
ldentify where to begin diagnosis based on the relationship study between symptom and possible causes. Inspect
the system for mechanical binding, loose connectors or wiring damage using {lracing) “Harness Layouts”.
Gently shake the related connectors, components or wiring harness with CONSULT set in “DATA MONITOR
(AUTO TRIG)” mode.
STEP Vi Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-
SULT. Refer to EC-79.
The "DHAGNOSTIC PROCEDURE” in EC section contains a description based on open circuit inspection. A short
circuit inspection is also required for the circuit check in the DHAGNCGSTIC PROCEDURE. For details, refer to G
section {“Circuit Inspection”, “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT").
Repair or replace the malfunction parts.
Once you have repaired the circuit or replaced a component, you need to run the engine in the same conditions
and circumstances which resulted in the customer’s initfal complaint.
Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code (Diagnostic trouble code No.
STEF Vil 0505 or POO0O} is detected. If the incident is still detected in the final check. perform STEP VI by using a different

method frem the previous one.
Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) DTC in ECM and
A/T control unit. (Refer to EC-32.)

EC-59
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TROUBLE DIAGNOSIS — Basic Inspection

SEF1421

Basic Iinspection
Precaution:

Perform Basic Inspection without electrical or mechanical

[oads applied;

* Headlamp switch is OFF,

* Ajr conditioner switch is OFF,
* Rear defogger switch is OFF,
[ ]

Data link connector
for CONSULT

BEFORE STARTING

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

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

* Harness connectors for improper con-
nections

* Vacuum hoses for splits, kinks, or
improper connections

* Wiring for improper connections,
pinches, or cuts

Throttle position sensor

harness connector SEF972R

B v

CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT” to the data link con-
nector for CONSULT and select
“ENGINE” from the menu. Refer to
EC-43.

Y

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

DOES ENGINE START?

Na

Goto M.

Yes

y

Timing
light
4
.
v
i

SEF284G

CHECK IGNITION TIMING.

NG

1. Warm up engine sufficiently.
2. Stop engine and disconnect throttle
position sensor harness connector.
Start engine.
Check ignitien timing at idle using tim-
ing light.
Ignition timing:

15°+2° BTDC

3.
4.

OK

¥

.| Adjust ignition timing by

turning distributor.

CHECK IDLE ADJ. SCREW INITIAL SET

NG

Y

RPM.

Does engine speed fall to the following
speed?

700+50 rpm (A/T in “N” position)

¢0K

(Go to @ cn next page.)

EC-60
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TROUBLE DIAGNOSIS — Basic Inspection

@‘3\\\\\

r.a '.7 "”“/
’\-/ .ﬂ@
ﬁ

Throtile posmon sensor

B

harness_connector G5
,___-" DISCONNECT
SEF975R
m % DlSOONNECJ
T.
Throttle position @EE
switch connector [
SEF342R

Basic Inspection (Cont’d)
®

G i

CHECK CLOSED THROTTLE POSITION NGL Adjust continuity signal by
SWITCH IDLE POSITION. rotating throttle position
1. Disconnect throttle position sensor har- sensor body.
ness connecter and closed throttle
position switch harness connector.
2. Check continuity bet\;.']een clos;ad @ A
throtile position switch terminals
and under the following condition. I\RIIE?IIEJR“YJLE POSITION
* Raise engine speed to 2,000 rpm. ’ " '
* Gradually lower engine speed. 1. Warm up engine suffi-
Engine speed at the point throttle posi- ciently and stop.
tion switch switches from OFF (No con- Select "CLSD
tinuity) THL/P SW” in
— ON (continuity exists): 950+150 rpm “DATA MONITOR”
- mode with CON-
OK SULT before stop-
ping engine.

2. Reconnect throttle
position sensor har-
ness connector and
closed throttle position
switch harness con-
nector.

3. Tumn ignition switch
HONH‘

v 4. Turn ignition switch
— “OFF" and wait at
Reconnect throttle position sensor har- least 5 seconds.
ness connactor and closed throttle posi- 5. = Repeat steps
tion switch harness connector. 3. and 4. until
“CLSD THL/P
SW” in "DATA
- MONITOR™
mode with
CONSULT
changes to
l(ON!l-
Repeat steps
3.and 4. 20
times.
- NG

CHECK IDLE SPEED
E Read the engine idle speed in
“DATA MONITOR” mode with
CONSULT,
75050 rpm
(in “N” position)
OR

Y

Check idie speed.
750150 rpm
(in “N” position)

®

OK

b4

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

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

Refer to “ON BOARD DIAGNOQSTIC SYS8-
TEM DESCRIPTION" (EC-32) and “HOW
TO ERASE DTC” in AT section.

OK

r

INSPECTION END

EC-61

Adjust idle speed. Refer to
EC-25.
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

Diagnostic Trouble Code (DTC) Chart

Diagnostic
trouble code

Detected items

No. {Screen terms for Malfunction is detected when ..
CONSULT MIL CONSULT, “SELF-DIAG
GST RESULTS” made)
(PO0O0D} | 0505 | No failure * No maifunction related to OBD system is detected by both ECM and A/T control
(NO SELF DIAGNOSTIC unit.
FAILURE INDICATED...)
P3100 0102 | Mass air flow sensor circuit | ® An excessively high or Tow voltage is sent to ECM.
(MASS AIR FLOW SEN) s Voltage sent to ECM is not practical when compared with the camshaft position
sensor signal and throttle position sensor signals.
PO110 | 0401 | Intake air temperature sen- | * An excessively low or high voltage from the sensor is sent to ECM.
sor circuit
(INT AIR TEMP SEN}
* Rationally incorrect voltage from the sensor is sent to ECM, compared with the
voltage signal from engine coolant temperature sensor.
P0O115 | 0103 | Engine coolant temperature |  An excessively high or low voltage from the sensor is sent to ECM.
sensor circuit
(COCLANT TEMP SEN)
PO120 0403 | Throttle position sensor cir- | ® An excessively low or high voltage from the sensor is sent to ECM.
culit * Rationally incorrect voltage from the sensor is sent to ECM compared with the
(THROTTLE POSI SEN) voltage signals from mass air flow sensor, camshaft positicn sensor and |IACV-
AAC valve.
PO125 | 0908 | Engine coclant temperature | ® Voltage sent to ECM from the sensor is not practical, even when seme time has
sensor function passed after starting the engine.
(*COOLANT TEMP SEN) * Engine coolant temperature is insufficient for closed loop fuel control,
P0130 0307 | Closed locp centrol (right * The closed ioop control function for right bank does not operate even when
bank} vehicle is driving in the specified condition.
(CLOSED LOGP-B1}
P0130 0503 | Front heated oxygen sensor | ® An excessively high voltage from the sensor is sent to ECM.
(right bank} circuit * The voltage from the sensor is constantly approx. 0.3V,
{(FRONT 02 SENSOR-B1) [ * The maximum and minimum voltages from the sensor are not reached to the
specified voltages.
+ |t takes more time for the sensor to respond between rich and lean than the
specified time.
P0O135 0901 | Front heated oxygen sensor | # The current amperage in the heater circuit is out of the normal range.
heater (right bank} circuit (An impropey voltage drop sighal is sent to ECM through the heater}
{(FR O2 SEN HTR-B1)

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

Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE”

IGN: ON

: Turning the ignition switch ON is required far checking the function of the sensar, switch, solenocid and circuit.

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

LIFTING

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

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

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK”

IGN: ON
RUNNING :
LIFTING

DRIVING

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

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

. Lifting up the vehicle, running engine and spinning wheels are required for the ECM {o detect a malfunction (if one
exists).
: Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction {if one exists).
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

X: Applicable
—: Not applicable &
“DTC " 2 '
CONFIRMA- “OVERALL | Fail MIL Reference .
Check liems TION FUNCTION | Safe flumination | Page Ji
(Possible Cause) PROCEDURE” |CHECK” System
Quick Ref. Quick Ref.
* No failure - EE]
* Harmess or connectors A
(The sensor circuit is open or shorted.) RUNNING RUNNING X 2 trip EC-93 LG
* Mass air flow sensor
* Harness or connectors
(The sensor circuit is open or shorted.) IGN: ON
¢ Intake air femperature sensar _ _ 2 trip - EC-98
¢ ntake air temperature sensor LIFTING EE
s Hamess or connectors
{The sensor circuit is open or shorted.) IGN: ON — X 2 trip EC-103
* Engine coolant temperature sensor el
* Hamess or connectors
{The sensor circuit is open or shorted.) . . . .
» Throtile position sensor IGN: ON X 2 trip EC-107 .
T
¢ Harness ot connectors
(High resistance in the sensor circuit) _ . . 3
» Engine coolant temperature sensor RUNNING 2 trip EC-112 AT
¢ Thermostat ’
* The front heated oxygen sensor (right bank) circuit
is open ot shorted. . - : a
* Front heated oxygen sensor (right bank) RUNNING 1 trip EC-117 TF
* Front heated oxygen sensor heater {right bank)
* Harness or connectors
(The sensor circuit is open or sherted.) Ep
: ::r_ont heated oxygen sensor (right bank} _ RUNNING . 2 trip EC-118
njectors
* Intake air leaks -
s Fuel pressure (7
¢ Harness or connectors
{The heater circuit is open or shorted.} RUNNING — — 2 trip EC-123
s Front heated oxygen sensor heater (right bank) RA,
*1: # This is Quick Reference of "DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.

*2: « The “OVERALL FUNCTICN CHECK” is a simplified and effective way to inspect a component or gircuit. BE
In some cases, the “OVERALL FUNCTION CHECK?” is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIRMATION o
PROCEDURE".

When no DTG CONFIRMATION PROCEDURE is available, the “NG” result of the OVERALL FUNCTION CHECK can be con-
sidered to mean the same as a DTC detection. §T
® During an “NG"” OVERALL FUNCTION CHECK, the DTC might not be confirmed.
* This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX. B
BT
&
gt
EL
(B4
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

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

Diagnastic
trouble code

Detected items

No. (Screen terms for Malfunction is detected when ...
CONSULT CONSULT, “SELF-DIAG
GST MIL RESULTS” mode)
P0136 | 0707 [ Rear heated oxygen sensor | ¢ An excessively high voltage from the sensor is sent to ECM.
(right bank) circuit * The voltage from the sensor is constantly approx. 0.3V.
(REAR O2 SENSOR-B1) * The maximum and minimum voltages from the sensor are not reached to the
specified voltages.
* |t takes more time for the sensor to respond between rich and lean than the
specified time.
PO141 0902 | Rear heated oxygen sensor | * The current amperage in the heater circuit is out of the normal range.
heater (right bank) circuit {An improper voltage drop signal is sant to ECM through the heater.}
(RR O2 SEN HTR-B1)
PO150 | 0303 | Front heated oxygen sensar | ® An excessively high vollage from the sensor is sent to EGM.
{left bank) circuit * The voliage from the sensor is constantly approx. 0.3V,
(FRONT O2 SENSOR-B2) | e The maximum and minimum voltages from the sensor are not reached to the
specified voltages.
¢ |t takes more time for the sensor to respond between rich and lean than the
specified time. :
P0O150 0308 | Closed loop controi (left * The closed loop control function does not operate even when vehicle is driving
bank) in the specified condition.
{CLOSED LOOP-B2)
PO155 1001 | Front heated oxygen sensor | ® The current amperage in the heater circuit is out of the normal range.
heater (left bank) circuit {An improper voltage drap signal is sent to ECM through the heater.)
{(FR 02 SEN HTR-B2)
P0O156 0708 | Rear heated oxygen sensor | ® An excessively high voltage from the sensor is sent to ECM.
(left bank) circuit * The voltage from the sensor is constantly approx. 0.3V,
(REAR G2 SENSOR-B2) * The maximum and minimum voltages from the sensor are not reached to the
specitied voltages.
# |t takes more time for the sensor to respond between rich and lean than the
specified time.
PO161 1002 | Rear heated oxygen sensor | ¢ The current amperage in the heater circuit is out of the normal range.
heater (left bank) circuit (An improper voltage drop signal is sent to ECM through the heater.)
{RR O2 SEN HTR-B2)
P0O171 0115 | Fuel injection system func- | ® Fuel injection system does not operate properly.
tion (right bank) (lean side} | ® The amount of mixture ratio compensation is too large.
(FUEL SYS LEAN/BK1) (The mixture ratio is too lean.)

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

Abbreviations for Quick Reference of “"DTC CONFIRMATION PROCEDURE”

IGN: ON

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

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

LIFTING
DRIVING

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

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK”

IGN: ON
RUNNING :
LIFTING

DRIVING

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

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

: Lifting up the vehicle, running engine and spinning wheels are required for the ECM to detect a malfunction {if one
exists).
: Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction {if one exists).
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

X: Applicable
—: Not applicable G
“DTC *1 2
CONFIRMA.- “OVERALL | Fail MIL Reference .
%hec'f ltems TION FUNCTION |Sate lllumination | Page A
(Possible Cause) PROCEDURE” |CHECK” System
Quick Ref. Quick Ref.
* Harness or connectors B4
{The senscr circuit is open or shorted.} i
* Rear heated oxygen sensor {right bank) o RUNNING _ . _
* Fuel pressure (DRIVING) 2 frip EC-126
* [njectors LG

* |ntake air leaks

* Harness or conneclors
(The heater circuit is open or shorted.) RUNNING — — 2 trip EC-131
* Rear heated oxygen sensor heater {right bank)

* Harness of connectors
(The sensor circuit is open or sharted.)
* Frant heated oxygen sensor (left bank) . e
Injectors — RUNNING — 2 trip EC-135 FlE
Intake air icaks
Fuel pressure

* The front heated oxygen sensor (left bank) circuit is Gl

open or shorted. .
Front heated oxygen sensor (left bank) - RUNNING - 1 trip EC-117

Front heated oxygen sensor healer {left bank}

Harness or connectors
{The heater circuit is open or shorted.) RUNNING — — 2 trip EC-140
Front heated oxygen sensor heater (left bank)

Harness or connectors &7
{The sensor circuit is open or shoited.)
Rear heated oxygen sensor {left bank) o RUNNING ;

Fuetl pressure (DRIVING) - 2 trip EG-143
Injectors T
Intake air leaks

Harness or connectors
{The heater circuit is open or shorted.) RUNNING — — 2 trip EC-148
Rear heated oxygen sensor heater (left bank)

Intake air leaks

Front heated oxygen sensor (right bank)
Injector {right bank) =
Exhaust gas lsaks RUNNING — — 2 trip EC-151 o
Incarrect fuel pressure
Lack of fuel

Mass air flow sensor =)

:  This is Quick Reference of “DTC CONFIRMATION PROCEDURE”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC PX3CXX.

: @ The "OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a component or circuit. BN
In some cases, the “OVERALL FUNCTION CHECK"” is used rather than a “DIAGNOSTIC TRQUBLE CODE CONFIRMATION
PROCEDURE".

When no DTC CONFIRMATION PROCEDURE is avaitable, the “NG” result of the OVERALL FUNCTION CHECK can be con-
sidered tc mean the same as a DTC detection. &
* During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.
* This is Quick Reference of "OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX. S

—_

*
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

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

Diagnostic
trouble code

Detected items

Malfunction is detected when ...

No. CO(Sé:reen tgrm?: for
ONSULT NSULT, "SELF-DIAG
¢ GsT | ML RESULTS"” mode)
PO172 0114 [ Fuel injection system func- | ® Fuel injection system does not operate properly.
tion (right bank) (rich side} |® The amount of mixture ratio compensation is too large.
(FUEL SYS RICH/BK1) {The mixture ratic is too rich.)
PO174 | 0210 | Fuel injection system func- | ® Fuel injection system does not operate properly.
tion (left bank) (lean side) * The amount of mixture ratio compensation is too large.
(FUEL SYS LEAN/BK2) {The mixture ratio is too lean.)
P0175 | 0209 | Fuel injection system func- | ¢ Fuel injection system does not operate properly.
tion (left bank) (rich side) ® The amount of mixture ratic compensation is lco large.
{FUEL SYS RICH/BK2) (The mixture ratio is too rich.)
PO300 | 0701 | Multiple cylinders’ misfire {Three way catalyst damage) {Exhaust guality detericration}
{MULTI CYL MISFIRE) The misfire occurs, which will damage | The misfire occurs, which will not dam-
P0301 0608 | No. 1 cylinder's misfire three way catalyst by overheating. age three way catalyst but will affect
(CYL 1 MISFIRE} emission detetioration.
Po302 0607 | No. 2 cylinder's misfire
(CYL 2 MISFIRE)
PQ303 0606 | No. 3 cylinder's misfire
(CYL 3 MISFIRE)
P304 10605 | No. 4 cylinder's misfire
(CYL 4 MISFIRE)
P0O305 | 0604 [ No. 5 cylinder's misfire
CYL 5 MISFIRE)
PO306 | 0603 | Na. 6 cylinder's misfire
CYL 6 MISFIRE)
P0325 | 0304 | Knock sensor circuit * An excessively low or high voltage from the sensor is sent to ECM.
(*4) {KNOCK SENSOR}
P0335 | 0802 | Crankshait position sensor | * The proper pulse signal from the sensor is not sent to ECM while the engine is
(OBD) circuit running with the specified engine speed.
[CRANK POS SEN (OBD)]
PO340 0101 | Camshait position sensor » Either 1° or 1207 signal is not sent to ECM for the first few seconds during

circuit
(CAMSHAFT POSI SEN}

engine cranking.

= Either 1° or 120° signal is not sent to ECM often enough while the engine
speed is higher than the specified engine speed.

* The relation between 1° and 120° signal is not in the normal range during the
specified engine speed.

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

Abbreviations for Quick Reference of “"DTC CONFIRMATION PROCEDURE"

IGN: ON

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

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

LIFTING
DRIVING

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

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK”

IGN: ON
RUNNING :
LIFTING

DRIVING

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

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

: Lifting up the vehicl
exists).
: Driving the vehicle in the specified pattern is required for the ECM lo detecl a malfunction (if one exists).

e, running engine and spinning wheels are required for the ECM 10 detect a maifunction (if one

*4: Freeze frame data is not stored in the ECM for the “Knock sensor”. The MIL will not light up for a “Knock sensor” malfunction.
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

X: Applicable
—: Not applicable [

“DTC *1 2
CONFIRMA- “OVERALL | Fail MIL Reference

Check ltems TION FUNCTION | Safe lllumination | Page i) 2
(Possible Cause) PROCEDURE” |CHECK” System
Quick Ref. Quick Ref.

* Front heated oxygen sensor (right bank} =
Injectors {right bank)
Exhaust gas leaks RUNNING . — 2 trip EC-156
Incorrect fuel pressure
Mass air flow sensor [,
Intake air leaks

Front heated oxygen sensor (left bank)
Injectors (left bank)

Exhaust gas leaks RUNNING — — 2 trip EC-161
Incorrect fuel pressure
Lack of fusl

Mass air flow sensor
Front heated oxygen sensor {left bank) FE
Injectors (left bank)
Exhaust gas leaks RUNNING — — 2 trip EC-166
Incorrect fuel pressure ~
Mass air flow sensor GL

*® & b & o9 [0 8NP S 0 e s

Improper spark plug

The secondary ignition control circuit is open or
shorted. {Three way e
Insufficient compression cataiyst [T
Incorrect fuel pressure damage)
EGR valve
The injector circuit is open or shorted. 1 trip AT
Injectors DRIVING — — EC-171 ks
Intake air leaks {Exhaust
Lack of fuel quality dete-
Magnetized drive plate ricration} TE

2 trip

Harness or connectors
{The sensor circuit is open or shorted.) RUNNING — — — EC-175
Knock sensor

* Hamess or connectors

{The sensor circuit is open or shorted.) _ _ . )
* Crankshaft position sensor (OBD) RUNNING 2 trip EC-178
* Dead (Weak) battery

* Hamess or connectors B
{The sensor circuit is open ot shorted.)

* Camshaft position sensor

* Starter motor (EL section) _ . . i .

» Starting system circuit (EL section) RUNNING 2 trip EC-182 i

+ Dead (Weak} battery

o
=

*1:  This is Quick Reference of “DTC CONFIRMATION PROCEDURE”.
Details are described in each TROUBLE DIAGNGSIS FOR DTC PXXXX.
*2: « The “OVERALL FUNCTION CHECK” is a simplitied and effective way to inspect a component or circuit.
In some cases, the “OVERALL FUNCTION CHECK” is used rather than a "DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE".
When no DTC CONFIRMATION PROCEDURE s available, the “NG” result of the OVERALL FUNCTION CHECK can be con-
sidered to mean the same as a DTC detection. BT
* During an “NG" OVERALL FUNCTION CHECK, the DTC might not be confirmed.
* This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX, o

[
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

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

Diagnaostic
trouble code

Detected items

No. (Screen terms far Malfuncticn is detected when ..,
CONSULT MiL CONSULT, “SELF-DIAG

GST RESULTS” mode)

P0400 | 0302 | EGR function * The EGR flow is excessively low or high during the specified driving condition.
(EGR SYSTEM)

P0O402 | 0306 | EGRC-BPT valve function * EGRC-BPT valve does not operate properly.
(EGRC-BPT VALVE)

Po420 | 0702 | Three way catalyst function | ® Three way catalyst does not operate properly.
(right bank) * Three way catalysi does not have enough oxygen storage capacity.
(TW CATALYST SYS-B1)

P0430 | 0703 | Three way catalyst function | » Three way catalyst does not operate properly.
{left bank) * Three way catalyst does not have enough oxygen storage capacity.
{TW CATALYST SYS-B2)

P0O500 | 0104 | Vehicle speed sensor circuit | ® The almost 0 km/h {0 MPH) signal from the sensor is sent to ECM even when
(VEHICLE SPEED SEN) vehicle is driving.

P0O505 0205 | Idle speed control function | ® The idle speed control function does not cperate propetly.
{IACV-AAC VALVE)

P0O6CO0 — [ Signal circuit from A/T con- | » ECM receives incorrect voitage from A/T control unit continuously.

("5) trol unit to ECM * This DTC can be detected using “DATA MONITOR (AUTO TRIG)” with CON-

(A&/T COMM LINE} SULT.

P0OG05 | 0301 | ECM * ECM calculation function is malfunctioning.
(ECM)

PQ705 1003 | Park/Neutral positicn swiich | ® The signal of the park/neutral position swilch is not changed in the process of
circuit engine starting and driving.
(PARK/NEUT POSI SW)

£1320 0201 | Igniticn signal circuit * The ignition signal in the primary circuit is not sent to ECM during engine crank-
{IGN SIGNAL-PRIMARY) ing or running.

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

Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE”

IGN: ON

; Turning the ignition swilch ON is required for checking the function of the sensor, switch, solenoid and circuit.

RUNNING : Running engine is required for checking the function of the senscr, switch, sclenocid and circuit.

LIFTING

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

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

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK”

IGN: ON
RUNNING :
LIFTING

DRIVING

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

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

. Lifting up the vehicle, running engine and spinning wheels are required for the ECM to detect a malfunction (if one
exists).
: Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable ~
—: Not applicable !

Check ltems
(Possible Cause)

“DTC *1
CONFIRMA-
TION
PROCEDURE"
Quick Ref.

“OVERALL
FUNCTION
CHECK”
Quick Ref.

2

Fail
Safe
System

ML

lllumination

Reference
Page

* EGR valve stuck closed, open or leak
* Passage obstructed

* EGRC-sclenoid valve

EGR valve vacuum tube leaks

EGR temperature sensor

RUNNING

2 trip

EC-187

EGRC-BPT valve
Rubber tube (obstructed, loose or disconnected)

RUNNING

2 trip

Three way catalyst
Exhaust tube
Injectors

injector leaks
intake air loaks

RUNNING

1 tip

Three way catalyst
Exhaust tube
Injectars

Injector leaks
Intake air leaks

RUNNING

1 trip

EC-197 |

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

DRIVING

LIFTING

2 trip

EC-200

Harness or connectors
(The IACV-AAC valve circuit is shorted.)
s JACV-AAC valve
* Harness or connectors
{The IACV-AAC valve circuit is open.)
¢ |ACY-AAC valve

HUNNING

2 trip

EC-204

* Harness or connectors

{The circuit between ECM and A/T control unit is
open or shorted.)

A/T controb unit

RUNNING

EC-208

* ECM
(ECCS control module)

IGN: ON

2 trip

EC-21 =

Harness or connectors

{The inhibitor switch circuit is open or shorted.)
Harness or connectors

{The circuit between ECM and A/T control unit ig
open or shorted.}

® |nhibitor switch

A/T control unit

1GMN: ON

2 trip

EC213  RA

[
B fai}

* Hamess or connectors (The primary ignition control
circuit is open or shorted.)

Power transistor unit

lgnition coil

Camshaft position sensor

Camshalft position senscr circuit

RUNNING

2 trip

EC-219

fer]
=]

[T

*

s

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

Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.

PROCEDURE”.

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

it

0.
=]

When no DTC CONFIRMATION PROCEDURE is available, the “NG” result of the OVERALL FUNCTION CHECK can be con-

sidered to mean the same as a DTC detection.

® During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.
* This is Quick Reference of “OVERALL FUNCTION CHECK”.
Details are described in each TROUBLE DIAGNOSIS FOR DTG PXXXX.

EC-69
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TROUBLE DIAGNOSIS — General Description

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

ENGINE RELATED ITEMS

Diagnostic Detected items
trouble code
No. C)(Sscreen tgrms for G Malfunction is detected when ...
NSULT CONSULT, “SELF-DIA
COGSS#J MiL RESULTS” mode)
P1336 | 0905 | Crankshaft position sensor | ® The chipping of the drive plate gear tooth (cog) is detected by ECM.

(OBD)
[CRANK P/S (OBD)-COG]

P1400 | 1005 | EGR valve and EVAP can- | * An improper voltage signai is sent to ECM through the solenoid valve.
ister purge control solenoid
valve

(EGRC SOLENOID/V)

P1401 0305 | EGR temperature sensor * An excessively low or high voltage from the sensor is sent to ECM, even when
circuit engine coolant temperature is low or high.
{(EGR TEMF SENSOR)

P1605 | 0804 | A/T diagnosis communica- | ® An incorrect signal from A/T control unit is sent to ECM.
tion line
(A/T DIAG COMM LINE)

P1800 | 0208 | Overheat * An excessively low voltage (high engine coolant temperature} from engine cool-
{OVER HEAT) ant temperature sensor is sent to ECM.

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

Abbreviations for Quick Reference of “DTC CONFIRMATION PROGEDURE”

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

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

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

Abbreviations for Quick Reference of "OVERALL FUNCTION CHECK”
IGN: ON  : Turning the ignition switch ON is required for the ECM to detect a malfunction (if cne exists).
RUNNING : Running engine is required for the ECM to detect a malfunction {if one exists).
LIFTING : Lifting up the vehicle, running engine and spinning wheels are required for the ECM to detect a maifunction {if one
exists).
DRIVING : Driving the vehicle in the specified pattern is required for the ECM to detect & malfunction (if one exists).
*5: In case of this diagnostic item, the freeze frame data will not be stored in ECM.
This diagnosis does not have the 2 trip detection lagic, and will not light up the MIL.
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TROUBLE DIAGNOSIS — General Description

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

X: Applicabte
—: Not applicable

Check ltems
(Possible Cause)

“DTC *1
CONFIRMA-
TION
PROCEDURE”
Quick Ref.

*2
“OVERALL
FUNCTION
CHECK”
Quick Ref.

Fail
Safe
System

MIL
Hlumination

Reference
Page

® Harness or connectors

* Crankshaft position sensor (OBD)
¢ Drive plate {A/T models)

¢ Flywheel (M/T models)

RUNNING

2 trip

EC-224

* Harness or conhectors
{The EGR valve and EVAP canister purge controi
solenoid valve circuit is open or shorted.)

* EGR valve and EVAP canister purge control sole-
noid valve

IGN: ON

2 trip

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

s EGR temperature sensor

& Malfunction of EGR or EGRC-solenoid valve

RUNNING

2 trip

* Harness or connectors

{The communicaticn line circuit is open or shorted.)
* A/T contro! unit
s Dead (Weak) battery

IGN: ON

2 trip

EC-236

Refer to “Overheat cause analysis”, ENGINE COOL-
ING SYSTEM in LC section.

IGN: ON
{(RUNNING}

—*3

LC section

*1: # This is Quick Reference of “DTC CONFIRMATION PRCCEDURE”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX,

“2: » The "OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a compenent or circuit.
in some cases, the “OVERALL FUNCTION CHECK" is used rather than a “DIAGNQOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE”.

When no DTC CONFIRMATION PROCEDURE Is available, the “NG” result of the OVERALL FUNCTION CHECK can be con-

sidered to mean the same as a DTC detection.

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

* This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNOSIS FCR DTC PXXXX.

*3: « When this malfunction is detected, MIL lights up as a warning.

EC-71
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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.)

Diagnaostic
trouble code

Detected items

No. ion i
T (Screen terms for CONSULT. Malfunction is detected when ...
MIL “SELF-DIAG RESULTS"” mode)

GST

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

PO710 1208 | Fluid temperature sensor * A/T confrol unit receives an excessively low or high voltage from the
(FLUID TEMP SENSOR} sensor,

PG720 1102 | Revolution sensor * A/T control unit does not receive the proper voltage signal from the
(VHCL SPEED SEN-A/T) SENsor.

PO725 1207 | Engine speed signal = A/T control unit does not receive the proper voltage signal from the
{ENGINE SPEED SIG) ECM.

P0O731 1103 | Improper shifting to 1st gear position | ® A/T cannot be shifted to the 1st gear position even electtical circuit is
(A/T 15T SIGNAL) good.

PO732 1104 | Improper shifting to 2nd gear posi- * A/T cannot be shifted to the 2nd gear position even electrical circuit is
tion good.
(AT 2ND SIGNAL)

P0733 1105 | Improper shifting to 3rd gear position | ® AT cannct be shifted to the 3rd gear position even electrical circuit is
(AT 3RD SIGNAL) good.

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

PO740 1204 | T/C clutch solenoid valve * AT controt unit detects the improper voltage drop when it tries tc oper-
{(TOR CONV CLUTCH 3V, ate the solenoid valve.

PO745 1205 [ Line pressure sclengid valve * A/T contrel unit detects the improper voltage drop when it tries to oper-
(LINE PRESSURE S/V) ate the soclenoid valve.

P0750 1108 | Shift solenoid vatve A * A/T control unit detects the improper voltage drop when it tries to oper-
(SHIFT SOLENOID/V A) ate the solenoid valve.

PO755 1201 | Shift solenoid valve B  A/T control unit detects the improper voltage drop when it tries to oper-
{(SHIFT SOLENOID/V B) ate the solenoid valve.

P1705 1206 | Throttle position sensor * A/T control unit receives an excessively low or high voltage from the
Throttle position switch SEensor,
(THRTL POSI] SEN-A/T)

P1760 1203 | Overrun clutch solenoid valve * A/T control unit detects the improper voltage drop when it tries to oper-

(OVERRUN CLUTCH S/vV)

ate the sclenocid valve.

*1:

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

Pattern 2 should meet a and c.

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

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

a: Selector lever is in “D" positicn.

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

¢: Throttle opening is over 1/8.

d: Engine speed is over 450 rpm.

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

*: For detalls, refer to each DTC CONFIRMATION PROCE-
DURE in AT section.
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable
—: Not applicable

“DTC *{ 2 &l
CONFIRMA- "OVERALL Fail MIL Reference
Check ltems TION FUNCTION Safe lumination Page
(Possible Cause) PROCEDURE”| CHECK” System S
Quick Ref. Quick Ref.
e Harness or connectors —;
(The switch circuit is open or shorted.) DRIVING — - 2 trip el

(pattern 1)

Inhibitor switch
Harness or connectors

- DRIVING 0
(The sensor circuit is open or shorted.) (pattern 6) — X 2 trip S
# Fluid temperature sensor P
Harness or co-nne.ct.ors DRIVING ‘
(The sensor circuit is open or shorted.) (patterm 2) — X 2 trip
Revolution sensor p
Harness or connectors DRIVING =2

(The signal circuit is open or shorted.) (pattem 5) — X 2 frip

Shift solenoid valve A

Shift solenoid valve B GlL
Overrun clutch solenoid valve
Line pressure sclenaid valve

* Each clutch [T
¢ Hydraulic control circuit DRIVING — — 2 trip
(pattern 3) See “Self-
diagnosis”, Al
s “TROUBLE
; . DIAG-
: * T/C clutch solenoid valve NOSES” in AT TF
® Harness or connectors section.
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip -
e T/C clutch solencid valve ED)
®* Harness or connectors
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip ;
* Line pressure solenoid valve FA
® Hamess or connectors
(The solenoid circuit is open or shorted.) IGN: ON — X 2 trip .
¢ Shift solenoid valve A Bid
* Harness or connectors
(The solenoid circuit is open or sherted.) IGN; ON — X 2 trip
¢ Shift solencid valve B ER
* Harness or connectors '
(The sensor circuit is open or shorted.) DRIVING . X 2 trip .
s Throttle position sensor {pattern 4) ST

* Throttle position switch
* Hamess or connectors

{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip B
* Qverrun clutch solenoid valve

*1; e This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNOSIS FOR OTC PXXXX.
*2: » The “OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a component or circuit.
In some cases, the “OVERALL FUNCTION CHECK” is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIRMATICN
PROCEDURE". H
When no DTC CONFIRMATION PROCEDURE is available, the "NG” result of the OVERALL FUNCTION CHECK can be con- o
sidered to mean the same as a DTC detection.
* During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed. .
* This is Quick Reference of “OVERALL FUNCTION CHECK?™. el
Details are described in each TROWBLE DIAGNOSIS FOR DTC PXOXOOK.




TROUBLE DIAGNOSIS — General Description

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

INSPECTION PRIORITY
If some DTCs are displayed at the same time, perform inspections cne by cne based on the following prior-

ity chart.

Priority

Detected items (DTC)

!

1

« ECM (POB05, 0301)

* Mass air flow sensor circuit
(P0O10C, 0102)

* Throttle position sensor circuit
(PO120, 0403)

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

¢ AT diagnosis communication line
(P1605, 0804)

* Camshaft position sensor circuit
(P0340, 0101)

* Vehicle speed sensor circuit
(P0500, 0104}

» Intake air temperature senscr cir-
cuit {P0110, 0401)

* Knock sensor circuit {P0325,
0304)

Engine coolant temperature sensor
circuit (PO115, 0103} (PO125,
0908)

Ignition signal circuit (P1320,
0201)

Park/Neutral position switch eircuit
{PO705, 1003}

s EGR temperature sensor circuit
(P1401, 0305)

* AT related sensors, solenoid
valves and switches {(P0705-
P0710, 1101-1208)

s Front heated cxygen senscr
heater circuit (P0O135, 0901)
{P0155, 1001)

» Crankshaft position sensor (OBD)
circuit (P0335, 0802) (P1336,
0905)

Frant heated oxygen sensor circuit
(PO130, 0503) (PO150, 0303)

Rear heated oxygen sensor circuit
(P0138, 0707) (PO156, 0708)

Rear heated oxygen sensor heater
circuit (PO141, 0902) (PO161,
1002)

* EGR function (P0400, 0302)

« EGRC-BPT valve function (P0402,
0306)

* JACV-AAC valve circuit
(P0O505, 0205)

* Misfire {(P0O306 - PO300, 0603 -
0701)

* Closed loop control
(PO130, 0307) (P0O150, 0308}

1103 - 1106)

Improper shifting (PG731 - PO734,

Fuel injection system function
(PO172, 0114), (PO171, 0115},
(PO175, 0209), (P0174, 0210)

Three way catalyst function
{P0420, 0702) (P043Q, 0703)

Signal circuit from A/T control unit
to ECM {P0B00)

222
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

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

DTC No.

CONSULT MiL
GST

Detected items Engine operaling condition in fail-safe mode

PC100 0102 Mass air flow sensor cir- | Engine spaeed will not rise more than 2,400 rpm due to the fuel cut.
cuit

PO115 0103 Engine coolant tempera- | Engine coolant temperature will be determined based on the time after
ture sensor circuit turning ignition switch “ON” or *START".

Condition Engine coolant temperature decided

Just as ignition switch is turned CON or

Stor 20°C (68°F)

More than approx. 6 minutes after igni-

tion ON or Start 8O°C (176°F)

20 - 80°C (68 - 176°F)

Except as shown above (Depends on the time)

P0120 0403 Throttle position sensor | Throttle position will be determined based on the injected fuel amount and
circuit the engine speed.
Therefore, acceleration will be poor.

Condition Driving condition

When engine is idling Normal

When accelerating Poor acceleration

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

This prevents extra enrichment.

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

— — ECM Fail-safe system activating condition when ECM is malfunctiening
The computing functicn of the ECM was judged to be malfunctioning.
When the fail-safe system activates (i.e., if the ECM detects a malfunction
condition in the CPU of ECM), the MALFUNCTION INDICATOR LAMP on
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, and IACV-AAC valve operation are controlled under cer-
tain limitations.

Operation

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

Fuel injection Simuitaneous multiport fuel injection system

Ignition timing Ignition timing is fixed at the preset valve

Fuel pumg relay is “ON" when engine is running andg “OFF"”

Fuel pump when engine stalls

IACV-AAC valve Fult open

EC-75
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
T
% g
= T
< =
wi
i = E:( % =4 i
o 7 w g =|8|&
= < (27 a4 o |5
% il I 2 F 7 >l e
SYSTEM o o) 512 4 g Pl 152 & | Reference page
— Basic engine control system u = | 2124 g clE ol&lz2
&T g lw| = |04 = 5
(218 |g|2|35|g|5|glals|s
Tl a2 = =S I ol = = 2215 2
El2lelo Ol = | w E | O |5
bl 28] |alYlclae|@|w|wl|k
Elolz122laoia|a = I~
o |9 = o | = c = | = | >
= X L = = w 5] wn T
g Yl | |Q|8|L || |6 |5
a2 | E| T |« o 2/ |w|wl|H
clo|lad |z |S|5|21518lulalolE
<z |lw|la|lg | Z2|lela|lalz|X|xX]|<
T|lW|TrxT|we |3 |T|ec | @m0 |w|Wd|d
AA | AB|ACIAD | AE | AF [AG | AH | AJ | AK | AL | AM | HA
Fuel Fuel pump circuit o e LRGN OO O ) |EC-244
Fuel pressure regulator system e Sl OOl OlC|O o EC-21
Injector circuit LN AN AN O * O & EC-239
Evaporative emission system Olololo|lOo|lO|lO|lO]| O O EC-18
Air Positive crankcase ventilation system Ol* | OO0l Oolo1®e OO0 Ol O EC-20
Incorrect idle speed adjustment . L . L NONES O EC-25
IACV-AAC valve circuit O|l* | OlOlC| . * | OO O O |EC-204
IACVY-FICD solenoid valve circuit OO ECREORNONNORNONNEGH NS O EC-252
Ignition Incorrect ignition timing adjustment LAR RN B A B * O bt EC-25
tgnition circuit bl b hd L . LINN®) . EC-219
EGR EGR valve & EVAP canister purge control .
EC-22
solenoid valve circuit C o110 O c-228
EGR system ol A LI L O §)] O EC-187
Main power supply and ground circuit S 1 OO OlD O Ol 0O O | EC-89
Air conditioney circuit OREEONNCREONES! O O O (O | HA section
® | High Possibility Item (continued on next page)

("3 ; Low Possibility ltem
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYMPTOM
T
z &
= T
= 9
T '3(_: W _
o = = L
R o4 o Ele|z |8
i 0] M | E|C| <
=3 P = I wlulx =]
- (@] O ) o = L (&)
2| |c|5|= 512132
L AT )
SYSTEM E gl2]|0 g - 1512 A |Reference page
— ECCS system w Z | e Y= Fle|d|E |2
o cla|TialElz| g[8
E cla |k S|le |51z |la| 3
Elaizd = z ZITIE| R 272 |5 g
[ = = Q Q i < L L O i
e | f1Z2(0 |8 =2 1% |c|@2]lwu|lw|g
alw|9]2 Llufe|l|g|l=|=2]=
ElEjel2]|=]= | aolalz
2|l |00 X |s|E]lz|lo|la|X
SlalalZ|%|z|S2|8 /S |88
< |z|Ww|E|2]9]|> A SRR =
|| T e |3J|lT | |2@|o|lo|U|W|aod
AA | AB | AC | AD| AE | AF | AG | AH | AJ | AK | AL | AM I HA
ECCS Camshaft position sensor circuit b L L4 L4 . * O L EC-182
Mass air flow sensor circuit ¢ | 0| e * O b EC-33
Front heated oxygen sensor circuit bd * (O O o EC-118, 135
Engine coolant temperature sensorcircuit | ®* | OO 1O 1 O[O * | OO O EC-103, 112
Throttle position sensor circuit . L . e LGN NS bt EC-107
222:red throttle position sensor adjust- - . - » elolo O EC-60
Vehicle speed sensor circuit @) O O EG-200
Knock sensor circuit Q1O O O EC-175
ECM QIOID|10|10 1010 OO0 EC-211, 75
Start signal circuit O EC-242
Park/Neutral positiorn switch circuit O O o1 0 O EC-213
Power steering oil pressure switch circuit O Ol O EC-249

¢ : High Possibility ltem
(O ; Low Possibility ltem
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"TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYSTEM

— Engine mechanical & other

SYMPTOM

& | HESITATION/SURGING/FLAT SPOT
& | SPARK KNOCK/DETONATION

& | LACK OF POWER/POOR ACCELERATION

Z 'HIGH IDLE/LOW IDLE

5 ROUGH IDLE/HUNTING

Z | IDLING VIBRATION

& SLOW/NO RETURN TQ IDLE

% OVERHEATS/WATER TEMPERATURE HIGH

Z 1 EXCESSIVE FUEL CONSUMPTION

Z | EXCESSIVE OIL CONSUMPTION

% BATTERY DEAD (UNDER CHARGE)

Reference page

Fuel

Fuel tank

Fuel piping

O

Vapor lock

Valve deposit

Poor fugl (Heavy weight gasoling, Low
octane)

O |C] |00 [HARD/NO START/RESTART (EXCP. HA)

Air

Air duct

Air cleaner

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

O

o O |OC] O [O0|00| & ENGINE STALL

o O |OO] O[O O

e O OO C O] O

e O OO o |0

O |0} O 101 O

Throtile bedy, Throttle wire

Q

FE section

Air ieakage from intake manifold/
Collector/Gasket

.
O

Cranking

Battery

Alternator circuit

OO

o

O] O

o

o] olNe;

OO0y G |0 O[Ol O |0 |0

e]le]

Starter circuit

EL section

Flywheel

Clutch interlock switch

CL saction

Inhibitor switch

AT section

Engine

Cylinder head

Cylinder head gasket

Cylinder block

Piston

Piston ring

elle) el

Connecting rod

Bearing

Crankshaft

Valve
mechanism

Timing belt

Camshaft

Intake valve

Exhaust valve

OO

Hydraulic lash adjuster

Exhaust

Exhaust manifold/Tube/Muffler/Gasket

#|ODIOO[O| o] «|CO0IO|0|C|C

Three way catalyst

Lubrication

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

¢ OO0 [OOIO| ] s|OOCIOIC|C|CIOICIO] =[O0 ©

LI o] ol elislellel Nl ole])s]e] elle

L ellelielelelelX Je] el el ele] elele
s (OOCIOCOI0IIOIDICIOIIDIOID

Qil level {Low)/Filthy oil

Cooling

Radiator/Hose/Radiator filler cap

Thermostat

Water pump

L1I@]K]

Water gallery

Cooling fan

Coolant lavel (low)/Contaminated coolant

o] o] @lie]e]elie
0] 6] &l 6][e]) 8}

iollelieleliel ool nen o] olie] el oliele] Klelolerel el elle
o]ie] elle] o) alie] e ol olie)e] el el o] elele]elels] el

O0|CO|0[CO| O

ol elielelelele]
ol elielielielielle)

Q0|10

OIC|OC|OOI0] O [ClOI0OICCICIOICIODICIDID

® : High Possibility item
(O ; Low Possibility Item
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor
Mode

Remarks:
¢ Specification data are reference values.
* Specification data are output/input values which are detected or supplied by the ECM at the connector.
* Specification data may not be directly related to their components signals/values/operations. _
i.e. Adjust ignition timing with a timing light befare monitering IGN TIMING, because the monitor may show the specification data
in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data calculated by the
ECM according to the signals input from the camshaft position sensor and other ignition fiming related sensors. EM
* |f the real-time diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air flow
sensar, first check to see if the fuel pump control circuit is normal.

h)
MONITOR ITEM CONDITION SPECIFICATION L\L‘a
_ * Tachometer: Connect Almost the same speed as the CON-
CMPSRPM (POS) 1, Run engine and compare tachometer indication with the CONSULT value. SULT value.
# Engine: After warming up tdle 1.0-1.7v
& Air conditioner switch: “OFF” )
MAS AIR/FL SE * Shilt lever: "N" F:
¢ No-load 2,000 rpm 1.65-21V
CCQLAN TEMP/S * Engine: After warming up Mare than 70°C (158°F)
FR 02 SEN-B2 CL
.................................. 0- 0.3V < Approx. 0.6 - 1.0V
FR ©2 SEN-B1
* Engine: After warming up Maintaining engine speed at 2,000 rpm naT
FR 02 MNTR-B2 LEAN « RICH 4 |
.................................. Changes more than & times
FR 02 MNTR-B1 during 10 seconds.
RR O2 SEN-B1 A
0- 0.3V & Approx. 0.6 - 1.0V
RR 02 SEN-B2
* Engine: After warming up Maintaining engine speed at 2,600 rpm ~
RR 02 MNTR-B1 T
.................................. LEAN < RICH
RA 02 MNTR-B2
R
VHCL SPEED SE * Tum drive wheels and compare speedometer indication with the CONSULT Almost the same speed as PD
value the CONSULT value
BATTERY VOLT * |gnition switch: ON (Engine stopped) 11 - 14V i
THATL POS SEN « Ignition switch: ON Throttle valve: fully closed 0.35 - 0.65V
(Engine stopped) Throitle valve: fully opened Approx. 4.0V
T i
EGR TEMP SEN s Engine: After warming up Less than 4.5V [P
START SIGNAL * Igniticn switch: ON — START — ON OFF — ON — OFF
6LSD THLP sw | © lgaition switch: ON Throttle valve: Idie position ON B[R
(Engine stapped) Throtile valve: Slightly open OFF
Air conditioner switch: “OFF” OFF ar
* Engine: After warming up, idle the
AIR COND SIG engine Air conditioner switch: “ON” ON
(Gompressor operates.)
Shift lever: “P" or “N” ON (K
P/N POSI SW * |gnition switch: ON
Except above OFF
‘ ‘ ] Steering wheel in neutral position OFF BT
PWIST SIGNAL . Englme: After warming up, idie the Horward direction)
engine
The steering wheel is tumed ON
= Ignition swiich: ON Below 23.5°C (74°F) OFF [H&
AMB TEMP SW * Compare ambient temperature with
the following: Above 23.5°C (74°F) ON
L
B
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM CCNDITION SPECIFICATION
IGNITION SwW * [gnition switch: ON — OFF ON — OFF
! * FEngine: After warming up Il 4-
INJ PULSE-B2 * Ajr conditioner switch: “OFF" © 2.4 - 3.2 msec
.................................. o Shift lever "N”
INJ PULSE-B1 » 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
. ) Idie 10° BTDC
IGN TIMING ditto
2,000 rpm More than 25° BTDC
idle 10 - 20%
IACV-AACH ditto
2,000 rpm —
AF ALPHA-B2
.................................. * Engine: After warming up Maintaining engine speed at 2,000 rpm | 54 - 155%
AF ALPHA-B1
AIR COND RLY * Air conditioner switch: OFF — ON OFF -» ON
* [gnition switch is turned to ON (Operates for 5 seconds) ON
EUEL PUMP RLY * Engine running and cranking
Except as shown above QFF
= Engine: After warming up i
. L e " e ON
EGRC SOV . AIr_GOﬂdltIOTer;’SWItCh. OFF
# Shift lever: “N . .
e No-ioad Engine speed is 2,000 rpm. OFF
FR 02 HTR-B1 * Engine speed: Idle ON
FHOQHTRBQ """""" * Engine speed: Above 3,200 rpm QFF
RR 02 HTR-B1 » Engine speed: Idle ' ON
RROQHTRB2 ....... * Engine speed: Above 3,200 rpm QOFF
¢ Engine: After warming up il _ o
* Air conditioner switch: “OFF” die 18.5 - 26.0%
CALLD VALUE . apg
» Shift lever: “N .
 No-load 2,500 rpm 18.0 - 21.0%
Throtile valve: fully closed 0.0%

Ignition switch: ON

ABSOL TH-P/S .
(Engine stopped) Throtile valve: fully opered Approx. 80%
* Engine: After warming up Idle 35-48
. - . 3-48gm/s
* Air conditioner switch: "OFF”
MASS AIRFLOW | s shift tever: "N
* No-load 2,500 rpm 12.0 - 14.9 g'm/s



TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data Monitor
Mode

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

THRTL POS SEN, ABSOL TH-P/S, CLSD THL/P SW

Below is the data for “THRTL POS SEN”, “ABSOL TH-P/S” and “CLSD THL/P SW” when depressing the
accelerator pedal with the ignition switch “ON”". i
The signal of “THRTL POS SEN” and "ABSOL TH-P/S” should rise gradually without any intermittent drop or
rise after “CLSD THL/P SW" is changed from “ON” to “OFF".

CLSD THL/P SW -00"09 ABSOL THeP/S -00"09 THRTL POS SEN -00"09 LG
10:22 +02"69 10:22 % +02"68 10:22 x0.1V +02"69
OFF ON 0 25 56 75 100 0 13 26 38 51
> H > > i
Fal  t°| i PR t
Release - | ¢+ ] ’
........ E
Full i '
Depress ; i .
|
i I sEFosep
o BT
CMPS-RPM (POS), MAS AIR/FL SE, THRTL POS SEN, RR 02 SEN-B1, FR 02 SEN-B1, INJ
PULSE-B1 i

Below is the data for “CMPS-RPM (POS)”, “MAS AIR/FL SE”, “THRTL POS SEN”, “RR 02 SEN-B1”, “FR **
02 SEN-B1” and “INJ PULSE-B1” when revving engine quickly up to 4,800 rpm under no Joad after warm-
ing up engine sufficiently. TE
Each value is for reference, the exact value may vary. !

=+ o

883 o
?8 % Pl
o
£ BE
g + “CMPS+*RPM (POS)” should increase gradually
S84 while depressing the accelerater pedal and
* should decrease graduaily after refeasing B,

the pedal without any irermittent drop or rise.

CMPSsRPM (POS)
18

uy
o
[#)]
o~
ST
3 .E 0 oa
33 RS
82
e
g
BT
it E
L) Lo .
QT e . » “MAS AIR/FL SE” should increase when
% depressing the accelerator pedal and shouid Fi,
3 . - decrease at the moment “THRTL POS SEN" is
% % closed {accelerator pedal is released).
<8 =
< 3o
= A
SEF935Q It
Nl
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-00"06
+04"67

THRTL PGS SEN

-00"06
+04"67

-00"06 RR 02 SEN-Bi

+04"67

FR 02 SEN-B1

09:25

-00"06

INJ PULSE-B1

09:25

%01V

09:25

x0.01V

128
]

09:25

xC.01V
128
1

+04"67

MSEC

51
i

38
1

26
i

13
]

256
J

102
1

64
1

Major Sensor Reference Graph in Data Monitor

Mode (Cont’d)

+*THRTL POS SEN” should increase while
depressing the accelerator pedel and should
decrease while releasing it.

256
3

182
1

EC-82

«RR 02 SEN-B1” may increase immediately after
depressing the accelerator pedel and may
decrease after releasing the pedal.

«‘FR 02 SEN-B1" may increase immediately after
depressing the accelerator pedel and may
decrease after releasing the pedal.

+{NJ PULSE-B1" should increase when depressing
the accelerator pedal and should dscrease
when the pedal is released.

SEF9380Q



TROUBLE DIAGNOSIS — General Description

View with instrument lower cover ECM Terminals and Reference Value

removed { (4] \%’\[Q PREPARATION
~

1N

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

Lower steering * Remove glove box bucket.

column cover * Remove lower finisher panel by reaching through the glove [
box and releasing the spring clips.

SEF98tR L@

@

2. Remove ECM harness protector.

ECM harness protecic W
rness protecior AECA13 MT

3. Perform all voltage measurements with the connector con-
nected. Extend tester probe as shown to perform tests easily. AF
¢ Open harness securing clip to make testing easier.

* Use extreme care not to touch 2 pins at one time.

* Data is for comparison and may not be exact. TE
FD
BA
A
R
&1
Thin wire Tester probe

SEFS67]  ECM HARNESS CONNECTOR TERMINAL LAYOUT

S
ho1fio2fios| fodhosios 4ola1| [53]54]s5| KA
107/108109| {10t11[112 %%w;igegeggjigo
113f1afis| [1efi17fiis B Jodlsoaed o

o D3
H.S. SEF064P

EC-83 031
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TROUBLE DIAGNOSIS — General Description

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

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
TION
MINAL COLOR ITEM CONDITIO (DC Voltage)
NO.
[Engine is running. | Approximately 0.9V
Idle speed {AC voltage)
1 w/B Ignition signal
{Engine is running. | 1.1 - 1.3v*
L Engine speed is 2,000 rpm (AC voltage)
Engine is running. 1 - B.5V*
2 W/G Ignition check I J GA '
idle speed {AC voltage)
[Engine is running. | 3.0 - 3.4V*
Idle speed (AC voltage)
3 W Tachometer
[Engine is runnirg. | 3.5 . 3.EV*
L Engine speed is 2,000 rpm (AC voltage)
]Engine is running.|
[Ignition switch “OFF”| 0- 1V
For a few seconds after turning ignition switch
4 L/B ECCS relay (Self-shutoff) “OFF"
Jlgnition switch "OFF”
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14v)
switch “OFF”
[ignition switch “ON"
7 Y/G AT check signal 0-3.0V
|Engine is running.|
lgnition switch “ON”
L For 5 seconds after tuming ignition switch 0.7 - 0.9V
HON’!
8 RAL Fuet pump relay |Engine is running.‘
[Ignition swilch "ON"|
BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14v)
switch “ON”"
[Ignition switch “ON”|
Idle speed oV
Ambient air temperature is above 23.5°C (74°F)
9 S/OR Ambient air temperature Air conditioner is operating
switch [Ignition switch “ON"
BATTERY VOLTAGE
Idle speed
Ambient air temperature is below 23.5°C (74°F) (11 - 14V)
Air conditioner is operating
[Engine is running.]
10 B ECCS ground Engine ground

L Idle speed

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

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NQ.
jEngine is running.]
Approximately OV
Both A/C switch and blower switch are “ON™
15 G/R Air conditioner relay T -
[Engine is rurning ] BATTERY VOLTAGE
A/C switch is “OFF” (11 - 14v)
[Ignition switch “ON"] Approximately 0.7V
18 G/R Malfunction indicator lamp [Engine is runningll BATTERY VOLTAGE
Idie speed (11 - 14v)
|Engine is running.|
19 B ECCS ground |_ Engine ground
Idle speed
lfgnition switch “ON” Approximately 0V
20 | BY Start signai BATTERY VOLTAGE
|Ignlt|0n switch “START | (8 - 12V)
‘Engine is running.‘
Both air conditioner switch and blower switch | Approximatefy 0V
21 B/W Air conditioner switch are “ON” (Compressor operates)
[Engine is running. BATTERY VOLTAGE
Air conditioner switch is “OFF” {11 -14V)
|Igni1ion switch “ON"|
Neutral position switch Gear position is “Neutral” (M/T models) Approximately 0V
02 LB (M/T models) Gear position is “N” or “P” {(A/T models)
inhibitor switch (A/T mod- — P—
els) [ignition switch “ON"| BATTERY VOLTAGE
Excopt the above gear position (8-12V)
[Ignition switch "ON”
0.4 - 0.6V
Accelerator pedal released
23 W Throttle position sensor
}Ignition switch “ON"|
Approximately 4V
Accelerator pedal fully depressed
[Ignition switch “ON”
24 | PUMW | AT signal No. 1 [Engine 1s running| 6 - 8V
Idle speed
|Engine is running.‘
Approximately 0V
; ; N Steering wheel is being tumed
o5 /B Power steering oil pres

sure switch

{Engine is running.|

Steering wheel is not being turned

Approximately 5V

"1 Any mode except “OFF”, ambient temperature above 10°C (50°F).

EC-85
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL ITE
COLOR M CONDITION {DC Voltage)
NO.
]Engine is running.| | v
. Approximately 1.9 - 2.1V*
26 W/L Vehicle spaed sensor Lift up the vehicle. (AC voltage)
In 1st gear position
Intake air temperature 0- 5.0V
28 YL sensor P lEngine is running.| Cutput voltage varies with
intake air temperature.
Ignition switch “ON"
29 F/B A/T signal No. 2 [Engine is running.| 5 -8V
ldle speed
30 P AT signal No. 3 [Ignition switch “ON”[ ov
[Ignition switch “ON”
L Approximately 0.4V
- b Throttle position sensor Accelerator pedal released
signal {Ignition switch “ON"’|
|_ Approximately 4V
Accelerator pedal fully depressed
[Ignition swiich “OFF ov
38 B/wW Ignition switch oo Sa O BATTERY VOLTAGE
{lg | (i1 - 14V)
|Engine is running. |
39 B ECCS ground Engine ground
ldle speed
40 L Camshaft position sensor |Engine i running.| Approximately 1.1V¥*
44 L (Reference signal) I_ Idle Speed (AC Voltage)
a1 B Camshaft position sensor | [ENgine is running.} Approximately 2.5v*
(Position signal) L Idle speed (AC voltage)
N i Engine ground
43 5 ECCS ground [Engine is runnlng.] {Probe this terminal with
Idle speed © tester probe when
measuring.)
IEngine is running.]
4 W Front heated oxygen sen- |_ 0 - Approximately 1.0V
6 sor (RH) After warming up sufficlently and engine speed | (periodically change)
is 2,000 rpm
[Engine is running.| (Warm-up condition}
1.3-1.7V
Idle speed
47 W Mass air flow sensor
[Engine is running.’ (Warm-up condition)
1.7-21V
Engine speed is 2,000 rpm
Mass air flow sensor |[Engine is unning.| {(Warm-up condition) -
48 B Approximately OV
ground Idie speed
Throttle position se — - .
49 P/B rotlie position sensar |Ign|tion switch “ON" ] Approximately 5Y
power supply
|Engine is running. | (Warm-up condition)
50 B Sensors’ ground Approximately OV

Idle speed

*: Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)
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ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA .
Mllll\é)AL COLOR ITEM CONDITION (DC Voltage) &
0-5v i
[ - : ies with K&
51 LG/R Zr:glr;gncs(;?lant tempera ‘Engine S runn‘mg.l (;:Jtpu voltage varies wi i
gine coolant tempera
ture.
— B
[Engine is running.|
Rear heated oxygen sen- .
52 LW sor (RH) L Atter warming up sufficiently and engine speed | O - Approximately 1.0V e
is 2,000 rpm =
53 L Crankshaft position sensor |Engine is running.| (A/T: N range, M/T. Neutral) Approximately 1.4V*
(OBD) L die speed (Air conditioner switch “OFF?) (AC voltage)
|Engine is running. |
54 W Knock sensor l__ Approximately 2.5V FE
idle speed
Engine is running.
| B ] 8- 11V Gl
ldle speed
55 | OR IACV-AAC valve [Engine is running. | BT
Rear window defogger is operating 5.8V
Steering wheel is being turned
Air conditioner is operating &T
Headiamps are in high position o
56 | BW ' TTERY VOLTAGE
Power supply for ECM |ignition switch “ON”J BATTERY VOLTAG TE
681 B/W (11 - 14V)
[Engfne is running.j _
Front heated oxygen sen- '_ 0 - Approximately 1.0V 2]
57 W sor (LH) After warming up sufficiently and engine speed (petiodically changes)
is 2,000 mom
Engine g (B
; ngine is running.
58 LG/R Data link connector far |_ - 10V
GST Idle speaed (GST is disconnected)
B
!Engf’ne is running.] (Warm-up condition) s
L Less than 4.5V
tdle speed N
62 P/G EGR temperature sensor iS04
|[Engine is running.} (Warm-up condition)
0-15V
EGR system is operating T
64 w [Engine s running.J Approximatsly OV
Data link connector for ;
65 | L CONSULT L 1dle speec (CONSULT is connected and Approximately 4 - 9V 0%
68 | OR turned on} Approximately 3.5V*
BATTERY VOLTAGE 5
70 | WR | Power supply (Back-up) | [Ignition swilch “OFF"] (1 - 14v) Ell
lEngine is running.| w
Rear heated oxygen sen- . lFugs
101 PUR | (LH) L After warming up sufficiently and engine speed 0 - Approximately 1.0V
. is 2,000 rpm
*: Average voftage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.} EL
1B
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR TEM CONDITION (DG Vokage)
NO.
102 w Injector No. 1
104 Y/R Injector No. 3
107 v Injector No. 2 . : BATTERY VOLTAGE
Engine is running
109 | wiL Injector No. 4 {11 - 14V}
11 WG Injector No. 5
114 W/B Injector No. 6
{Engine is running.|
_ _ Approximately 0.4V
101 Rear heated oxygen sen- Engine speed is below 3,200 rpm
sor heater (LH) [Engine is running.|
BATTERY VOLTAGE
Engine speed is above 3,200 rpm
]Engine is running.| (Warm-up eondition) BATTERY VOLTAGE
Engine speed is 2,000 rpm (11 - 14V)
EGR valve & EVAP canis- — . "
103 LW ter purge control solenoid tEngme is runnmg.! (Warm-up condition)
valve Lift up the vehicle
Engine speed is above 2,000 tpm 0.8-0.9v
ldle speed
In 1st gear position
[Engine is running. |
106 | B ECCS ground Engine ground
Idle speed
(Engine is running.]
) ) Approximately 0.4V
“o UM Front heated oxygen sen- Engine speed is below 3,200 rpm
sor heater (LH) [Engine is running.]
BATTERY VCOLTAGE
Engine speed is above 3,200 rppm
|Engine is running. |
112 B ECCS ground Engine ground
Idle speed
Engine is running. BATTERY VOLTAGE
113 B/W Current return | [ Vv G
idie speed (11 - 14V}
'Engine is runnlng.w
_ ) Approximately 0.4V
15 oL Front heated oxygen sen- Engine speed is below 3,200 rpm
sor heater (RR) [Engine is running. | BATTERY VOLTAGE
L Engine speed is above 3,200 rpm (11 - 14V}
[Engine is running|
. . Approximately 0.4V
s | PUG Rear heated oxygen sen- Engine speed is below 3,200 rpm
sor hoater (RA) [Engine is running. | BATTERY VOLTAGE
Engine speed is above 3,200 rpm (11 - 14v)
|Engine is running.J
118 B ECCS ground L_ Engine ground
Idle speed

EC-88



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

— &)

BATTERY EC-MAIN-01
|
® ® | B
1 1 Refer to EL-POWER. [
40A 7.5A 104
e ] mm  Dotectable line for DTC -
% T mumm : Non-detectabls line for DTC Bl
Wflpu WI/R RIIW -
W/PU ® ? I | [k
[l WR  WR  RW
START | (GNITION Gl &1 =1
ECCS
6" 6[! RELAY
s “Ton ol o
N ER ] =
LB

BAW  WH
B/W
I W/R = To EC-INJECT el
| | "
B/W W/R (/B BW BAW
iTTE""""'.}\A} """" ll """""""""" 'l """"""" Iag]] i
Al
BW W/A Vs  BW B/W
| | ] |
T W/R LB BW — B/W i
I_:_I.@ G- eI & 6
BAW W/R LB  BW BAW ET
® E
B/W W/R LB BMW BW  BW R
il Foll I Iz [51 || ||113I
1GNSW BAT SSOFF ECMP ECMP CRTN o
ECM {ECGS CONTROL MODULE) 8r
Refer to last page (Foldout page). RS
MHz] .
31511 1123|341 5]6]7 5|7
AR slofidifidi 141516@ 3f6 ED ET
W GY BR
1 )
i [
101f102[103] [1o4f1osf108] el
1071108[109] [110]111]112
113[114]115] [118{117]118 i
94

SEF888R

EC-89 037



TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
EC-MAIN-02
ECM (ECCS GONTROL MODULE)
GND-| GND-I GND-E  GND-E  GND-E GND-C  GND-G
R 5 [ A2 ES) S
B B B B B B B
| I M : Dctectable line for DTC
. . e : Non-detectable line for DTC
@ ¢ ®

@—u
I
==

®—c

|||—
|||—

)
o
=)
3
n

10111021103 104110561106
107[108|108G¢ |1iC] 11112
H3ns] [nejring

SEF890R
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

I[__Eon - CDNNECTEIRJE

L=

CONNEET

SEF065P

Main Power Supply and Ground Circuit

(Cont’d)

INSPECTION START

Start engine.
Is engine running?

No

. € .

|0| CONNECTOR]|

@ o

“sEF05ER

ECM

m CONNECT

HS.

(| Ecwm IOICONNECTOH”
5661113
[

@
i L_ﬂ

SEFOS7R

Yes

E :

CHECK POWER SUP-

PLY-L.

1. Turn ignition switch
“ON”

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

Voltage: Battery volt-

age
If NG, check the following.
* Harness cconnectors

@. @
¢ Harness connectors

COREGY

* Marness for open or
short between ECM and
ignition switch

If NG, repair harness or

connectors.

‘LOK

Go to “CHECK
GROUND CIRCUIT” an
next page.

CHECK POWER SUPPLY-Il.

1. Stop engine.

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

Voltage: Battery voltage

NG

Y

- DISCONNECT “ . DlscuuNEcT

I Ecm

}O] CONNECTOR||
S56¢51+113
[N

[Q]

SEF8275

OK

y

Check the following.

® Harness connectors
(F22).

arness connectors

),

e 7.5A fuse

* Harness for open or
short between ECM and
battery

If NG, repair harness or

connectors.

CHECK POWER SUPPLY-IIL.

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

2. Check voltage between ECM terminals

68, 1, (77) and ground with CON-
SULT or tester.

Voltage:

After turning ignition switch “OFF",
battery voltage will exist for a few
gsconds, then drop to approximately

oK

NG
Case-2

Go to [B] “CHECK
GROUND CIRCUIT” an
next page.

Case-1: Battery voltage does

Case-2: Battery voltage exists

not exist.

for more than a few
seconds.

Case-1

v
®

EC-91

Y

Go to “CHECK ECCS
RELAY" on next page.

A

El

FD

239
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

(QO L ECCS Talay

\,

Main Power Supply and Ground Circuit

(Contd) @
B I

DISLEUNES
[___EcM__|c[connecTOR]| . E@

10,192,139, 43,106,112, 118

e o

(5

AEC498

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

OK

Y

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

connector.

INSPECTION END

EC-92

Fuel pump relay ] NG }
/\I\ @Q\\ CHECK HARNESS CONTINUITY ,| Check the following.
\ ’% BETWEEN ECCS RELAY AND ECM * Harness connectors
Q q\\: 1. Discannect ECM hamess connector. (),
N \ 2. Disconnect ECCS relay hamess con- * Harness connectors
P nector. (e,
3. Check harness continuity hetween EGM * Harness for open or
i terminals &6), 1), (312} and relay ter- short between relay and
BATTERY =~ minal ECM
/A@usnble link & relay boxn Continuity should exist. lf NG, repair harness of
. SEF0208 If OK, check harness for short. connactars.
OK
BISCOMNECT v
IS. E‘l{} @) CHECK VOLTAGE BETWEEN ECCS NG | check the following.
== RELAY AND GROUND. "| * Harness connectors
5[7 Check voltage between relay terminals (Es6),
2l @ and ground with CONSULT or * Harmess for open or
tester. short between ECCS
Voltage: Battery voltage relay and battery
If NG, repair harness ar
@& o OK connectors.
SEF0295 r
CHECK OUTPUT SIGNAL CIRCUIT, NG‘__ Repair harness or connec-
Check harness continuity between ECM 7l tors.
”‘“"’""E“ wscameer | | tarminal (@) and relay terminal (2).
- Continuity should exist.
If OK, check hamess for short.
[ Ecwm IOI CONNECTOR || ?-
7 g OK
hd
CHECK ECCS RELAY. NG | Replace ECCS relay.
@ 1. Apply 12V direct current between relay i
| terminals (1) and (2
2. Check_continuily between relay termi-
SEF030S nals and @ and
12v (1) - (2)) applied:
Continuity exists.
No voltage applied:
[ — No centinuity
— O
53 oK
.
Lo CHECK GROUND CIRCUIT. NG | Check the foliowing.
1. Turn ignition switch “OFF”. * Harness connecfors
AL 2. Disconnect ECM harness connector. (Fz3), (M)
63— 3. Check harness continuity between ECM * Harness connectors
terminals (9, (9, @9, 43, G, D, (ED
SECD0ZE (1iz), (318) and engine ground. * Harness for open or

short between ECM and
ground
If NG, repair harness or
connectors.




TROUBLE DIAGNOSIS FOR DTC P0100

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

The mass air flow sensor is placed in the stream of intake air. It
measures the intake flow rate by measuring a part of the entire
intake flow. It consists of a hot wire that is supplied with electric
current from the ECM. The temperature of the hot wire is controlied
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.

el

b
| \M it}
S

Therefore, the ECM must supply more electric current to maintain Ex
the temperature of the hot wire as air flow increases. The ECM
serarry  detects the air flow by means of this current change. e
Diagnostic
Trouble Malfunction is detected when ... ChPTCK ems £C
{Possible Cause)
Code No.
PG100 A) An excessively high or low voltage from the sensor is | # Hamess or connectors EE
0102 sent to ECM. (The sensor circuit is open or shorted.)
........................................................................................... * Mass air flow sensor
B), C) Voltage sent to ECM is not practical when com- el
pared with the camshaft position sensor and “’
throttle position sensor signals.
M7

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A" first. If DTC cannot be
confirmed, perform “Pracedure for malfunction B”. if DTC still can-
not be confirmed, perform “OVERALL FUNCTION CHECK”, “Pro- _
cedure for malfunction C*'.

Praocedure for malfunction A

1) Turn ignition switch “ON", and wait at least 6 seconds. [
2) Select "DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 3 seconds.
OR A
1) Turn ignition switch “ON”, and wait at least 6 seconds. :
2) Start engine and wait at least 3 seconds.
3) Select "MODE 3" with GST.
OR
voy 1) Turn ignition switch “ON”, and wait at least 6 seconds.
2) Sfart engine and wait at least 3 seconds.
3) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
4) Perform “Diagnostic Test Mode 11" (Self-diagnostic
resuits) with ECM.

&)

=0

=]
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TROUBLE DIAGNOSIS FOR DTC P0100

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

(Cont’d)

Procedure for malfunction B

B J

Turn ignition switch “ON”,

Select “DATA MONITOR"” mode with CONSULT.

Start engine and warm it up sufficientiy.

Run engine for at least 10 seconds at idle speed.
OR

& N

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

OK

NG

MAS AIR/FL SE +00"21 MAS AIRfFL SE +00721

15:48

0 13 26 38 51
1L L k. 4
— %

x0.1V  +02"45 15:48

x0.1V  +02°45
0 13 26 38 Bi

T

SEF998N
FUEL SYS #1 OPEN
FUEL SYS #2 UNUSED
CALC LOAD 22%
COOLANT TEMP 30°C
O z
ENGINE SPD 1000RPM
VEHICLE SFD Okm/h
IGN ADVANGE R
INTAKE AIR 26°C
MAF 0.0gm/sec
THROTTLE POS 0%
028 LOCATION 3
Sserhil
o
025 B1,82 0.080V
SEF003P

== m CONNECT
= iqCONNECTon”E
47

/]

@
0]

SEF999N

&

Turn ignition switch "ON”.

Start engine and warm it up sufficiently.

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

Perform “Diagnostic Test Mede II" (Self-diagnostic
results) with ECM,

OVERALL FUNCTION CHECK

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

Procedure for malfunction C

)
3)
4)

5)

Turn ignition switch “ON".
Start engine and warm it up sufficiently.
Select “DATA MONITOR"” mode with CONSULT.
Check the voltage of mass air flow sensor with “DATA
MONITOR”.
Check for linear voltage rise in response to increases to
about 4,000 rpm in engine speed.

CR

Turn ignition switch “ON”.

Start engine and warm it up sufficiently.

Select “MODE 1" with GST.

Check the mass air flow with “MODE 1”.

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

@ 3

OR
Turn ignition switch “ON".
Start engine and warm it up sufficiently.
Check the voltage between ECM terminal and
ground.
Check for lingar voltage rise in response to increases to
about 4,000 rpm in engine speed.

EC-94



TROUBLE DIAGNOSIS FOR DTC P0100

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

{Cont’d)
&l
BATTERY EC-MAFS-01
| .
% 7.2A Rafer tc EL-POWER. _ B
82
- mumm - Detectable line for DTC
WTHH weammwa ;. Non-detectable tine for DTC
| E
e B/W
) s 6
,—-—|r_|W'R r,_lmw““ FL oW SENSOR
1 ; ECCS
é 6” 6” RELAY Lol 2]
Q ? W B
=l o) k- -
ue  BWw : - :
A l [ -
i I GL
1 |
L/B B/W | |
a2 | | n
| | it ||
' ! JOINT
LB  BW
: : __Elz CONNEGTOR
! I —I &F
I I 1R
UB  BW : : B
2 3 | | TF
T L) | .
LB Bw I I
I I N
I I I D
| 1
| I
® | 1 )
I | | &
i : :
® 1 | ‘ I I =
I S . o B ALt
LB B'lw BAW W T B _‘L ' =
H 7 — —
[-—l—l [—l—l I-J-I Fos5 -
41 6] [61] 1 IGEs) B
SSOFF ECMP ECMP QA+ QA
ST
ECM {ECCS GONTROL MODULE)
Refer to last page (Foldout page). ES
= : ED.
5|7 il2]3]4]5==C = e]|7]8ls]in
als 11[12[13f14)1 15i17|1a|192021222324@ BT
=] <> )
-- ENERENERE HA
10[1o2l10d [104[108[ 108 S
107(108]108] [11o{111]112
na|t14ft1sl {11e[117|112
|4

SEFE9R
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TROUBLE DIAGNOSIS FOR DTC P0100

S5 NN

TRl J M ir fl
"i.('"ﬁ' = /[ seisssoralr:arﬁgssfk
— m ® _I:connector

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

(Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTION START

=

SR iz

r® Er

AEC&H

‘ =
CHECK GROQUND CIRCUIT.
1

(3
= nijj:s;nli; SEF0315

L 4

CHECK POWER SUPPLY. NG_ Check the following.

1. Tum ignition switch “OFF". * Harness connectors

2. Disconnect mass air flow sensor har- (F23), (Maz)
ness connector. * Harness connectors

3. Turn ignition switch “ON™. D}

4. Check valtage between terminal @ * Harness for open or
and ground with CONSULT or tester. short between ECCS
Vollage: Battery positive voliage relay and mass air flow

sensor
OK If NG, repair harness or
connectors.
NG :
»| Bepair harness or connec-
. Turn ignition switch “OFF”. tors.

2. Disconnect ECM harness connector.

3. Loosen and retighten engine ground
SCraws.

4. Check harness continuity between ter-
minal @ and ECM terminal .

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

CHECK INPUT SIGNAL CIRCUIT. NGv Repair harness or connec-

Check hamess continuity between termi- tors.

nal @ and ECM terminal @

Continuity should exist.

If OK, check harness for short.

OK
v
NG

CIBCOMNECT DISCCHREC]
M€ A€

CHECK COMPONENT

{(Mass air flow sensor).

Refer to “COMPONENT INSPECTION”
on next page.

[ Eom__olconnECTOR]| 112]3
49

OK

v

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

Trouble is not fixed.

b4

AEC777

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

DISCONNECT &3 DISGONRECT
A€ A€
L=

[__ecm__[o]connEcToR]| ‘
a7 :

hd

INSPECTION END

G5

AEC?TBJ

EC-96

4

Replace mass air flow sen-
30r.




TROUBLE DIAGNOSIS FOR DTC P0100

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

(Cont’d)

i} @ @ o /BN COMPONENT INSPECTION af

CTRm

Mass air flow sensor

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

el

= Conditions Voitage V e
Ignition switch "ON” (Engine stopped.) Less than 1.0

SEF983R —— — e
Idle {Engine is warmed-up sufficiently.} 13-1.7 =

Idle to about 4,000 rpm* 1.3 - 1.7 to Approx. 4.0
*: Check for linear voltage rise in response io increases to about 4,000 rpm
in engine speed.

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

i)

A=
15

=

Gl

L)

SEF832J

TF
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TROUBLE DIAGNOSIS FOR DTC P0110

\ﬁ- Front bumper

Intake air temperature sensor -

harness connecter /.~

Intake Air Temperature Sensor (DTC: 0401)

The intake air temperature sensor is mounted fo the air duct hous-
ing. The sensor detects intake air temperature and transmits a sig-
nal to the ECM.

The temperature sensing unit uses a thermistor which is sensitive
to the change in temperature. Electrical resistance of the thermistor
decreases in response to the temperature rise.

This sensor is not used to control the engine system. It is used only
for the on board diaghosis.

SEF984R
201 Intake air temperature Voltage
PO Resistance k(}
s C (°F) (V}
ab
g ar Acceptable 20 (68) 3.5 21-29
g 80 (176) 1.23 0.27 - 0.38
& 1.0}
» 0B
w
& 04}
0.2}
010 1 L L L 1
20 0 20 40 60 80 100
(-4} (32) (68) (104)(140) (176}(212)
Temperature *C (*F} SEFQ12P
Diagnaostic
Trouble Code Malfunction is detected when ... Check liems
No (Possible Cause)
PO110 A) An axcessively low or high voltage from the sensor is | » Harness or connectors
04m sent to ECM. (The sensar circuit is open or shorted.)

coolant temperature sensor,

B) Rationally incorract voltage from the sensor is sent to
ECM, compared with the voltage signal from engine

.1* Intake air temperature sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A" first. f DTC cannot be
confirmed, perform “Procedure for malfunction B”.
Procedure for maifunction A
1} Turn ignition switch “ON",
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
OR
Turn ignition switch “ON” and wait at least 5 seconds.
2y Select MODE 3 with GST.
OR
Turn ignition switch “ON” and wait at least 5 seconds.
Turn ignition switch “"OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform diagnostic test mode 1l (Self-diagnostic results)
with ECM. ‘

EC-98



TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (DTC: 0401)

(Cont'd)
Procedure for malfunction B

1) Lift up vehicle and open engine hood.
2) Wait until engine coolant temperature is less than 90°C
(194°F). A
{a) Turn ignition switch “ON".
{b) Select “DATA MONITOR” mode with CONSULT.
(c) Check the engine coolant temperature. B
(d) If the engine coolant temperature is not iess than
RECORD | 90°C (194°F), turn ignition switch “OFF” and cool
SEF002P down engine. L

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

&
&lo,

Perform the foliowing steps before engine coolant tem-

FUEL SYS #1 OPEN perature is above 90°C {194°F).
o UNUSED 3) Turn ignition switch “ON".
4} Select "DATA MONITOR” mode with CONSULT.
) oo enare. .
6 ift selector lever to “D” position. FE
5P Okmv/h
IGN ADVANGE 50 7) Hold vehicle speed at 70 - 80 km/h (43 - 50 MPH) for 2
INTAKE AIR 25°C ;
MAF 0.0gm/sec minutes.
THRCTILE POS 0% OR Tl
025 LOCATION 2 i . ) G
02S B1,51 0.380V i 1} Lift up vehicle and open engine hood.
8%?3?,15‘.21 0.00%(7 = 2) Wait until engine coolant temperature is less than 30°C .
SEF950N (194°F), (14
(a) Turn ignition switch “ON”.
— (b) Select MODE 1 with GST. i
T L {ER {c) Check the engine coolant temperature. AL
I[ ECH !:f CONNECTOR” Ej] JE (d} If the engine coolant temperature is not less than
90°C (194°F), turn ignition switch “OFF" and cocl e
down engine. 5

¢ Perform the foliowing steps before engine coolant tem-

perature is above 80°C (184°F).
o

3) Start engine.
"'ﬁ 4} Shift selector lever to “D” position.
A A= 5) Hold vehicle speed at 70 - 80 km/h (43 - 50 MPH) for2
T aeroos minutes. P2
6) Select MODE 3 with GST.

OR
1} Lift up vehicle and open engine hood.

2) Wait until engine coolant temperature is less than 90°C
(194°F). 3
{a) Turn ignition switch “ON". ek

(b} Check voltage between ECM terminal &) and
ground. e
Voltage: More than 1.0 (V) e

(c) If the voltage is not more than 1.0 (V), turn ignition

switch “OFF” and cool down engine. Ba

¢ Perform the following steps before the voltage is below "~
1.0V.

3) Start engine. BT

4) Shift selector lever to “D” position.

5) Hold vehicle speed at 70 - 80 km/h (43 - 50 MPH) for 2
minutes. A

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

7) Perform diagnostic test mode Il {Self-diagnostic results) g1
with ECM.

JBX
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (DTC: 0401)

(Cont’d)
INTAKE AIR EC-IATS_01
TEMPERATURE
SENSGR
[@—I
2 1
LI_I—_Il |_i—_l_l_l N : Detectable line for DTC
YiL B — : Non-datectable line for DTC
(&> AT models
YiL B
o D A
10G
YiL B
YiL B
=
YL B
I 2
O e —— B *
8
I==]
SENS
AT
GND CONTROL
YiL B UNIT
I—l—l rl—| Mi3)
[28] [50]
TAMB GND-A
ECM (ECCS CONTROL MODULE)
Refer to last page (Foldout page).
.

o] il2|3[—[4[5]6]7 il2]sl4]s="_ al7{8[9]i0
‘l 8 91011‘[?213141516 11[12[1a[14]1 5l el 7|1 shgl2of1le2l23 W32

[1¥]

-
)
[
s
fia)

i HEEEE @ P e P e P 3132333435} 0
ARHBIGEEEDRRZE <55 5 S O O R 0 e W
W H.S.

as|39
8 [42]43
49]50

10110201 03] 104105108
w7108|108t |1i0f111(112

113|114 115] [116[117]118

SEFB92R

EC-100



TROUBLE DIAGNOSIS FOR DTC P0110

R N

1y
_

—

Intake air temperature sensor

harness connector {7

\\\E?_ Front bumper

SEF984R
= DISCONNECT
€ Qi
am
RS
) SEF394R
B
L [Q] ﬂ
SEF395R

Intake Air Temperature Sensor (DTC: 0401)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK COMPONENT

(intake air temperature sensor).

Refer to “COMPONENT INSPECTION”
on next page.

h 4

oK

Y

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

Trouble is not fixed.

4

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

Reconnect ECM harness connector and
retest.

L4

INSPECTION END

EC-101

;

CHECK POWER SUPPLY. NG__ Check the following.

1. Turn ignition switch “OFF". * Harness connectors

2. Disconnect intake air temperature sen- (F22). (mea)
sor harness connector. * Harness connectors

3. Turn ignition switch “ON”. (mD), (1D

4. Check voltage between terminal @ ¢ Harness for open or
and ground. short between ECM and
Voltage: intake air temperature

Approximately 5V sensor
OK if NG, repair harness or
connectors.
B y .

CHECK GROUND CIRCUIT. NG | Check the following.

1. Turn ignition switch “OFF". "| * Hamess connectors

2. Check harness continuity between ter- (Fzz), (M33)
minal (‘D and engine ground. * Harness connectors
Continuity should exist. (), (Mez) (A/T models)
If OK, check hamess for short. ® Harness connectors

5% @,

* Harness for open or
shart between ECM and
intake air temperature
sensor

* Hamess for open or
short between A/T con-
trol unit and intake air
temperature sensor

If NG, repair harness or

connectors

r
NG

Replace iniake air tem-
nerature sensor.

hE

20
e

EL

K
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TROUBLE DIAGNOSIS FOR DTC P0110

SEF947Q

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

Intake air temperature sensor
Check resistance as shown in the figure.

Resistance ki)

00 0o o=

20F

- N R DO N oo
—T T T T T 1T

Acceptable

20 0 20 40 60 80 10C
{(-4) {32} (68) (104) 40} (178)(212)
Tempserature °C {°F)

SEF012P)

Intake air t

niake e::é ?:F:;)erature Resistance k{l
20 (68) 21-29
80 (176) 0.27 - 0.38

If NG, replace intake air temperature sensor.

EC-102



TROUBLE DIAGNOSIS FOR DTC P0115

Sensor

(-

/O

Terminal

Engine Coolant Temperature Sensor (ECTS)
(DTC: 0103)

The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the

engine coolant temperature input. The sensor uses a thermistor

which is sensitive to the change in temperature. The electrical

—7 resistance of the thermistor decreases as temperature increases.

SEF594K]

kO
=2
T

Resistance kKQ

oo o o

—~ N b PR N RO
——

Acceptable

{Reference data)

Engine coolant tempera-
ture
°C (°F)
-0 (4 4.4 7.0-11.4
20 (68) 3.5 21-29

50 (122) 2.2 0.68 - 1.00

Voltage Resistance
v} (kid)

39 0 2

0 60 8‘0 100

{-d4} (32) (Gg) (1‘%]4) {t40) (176) (212)

Temperature °C (°F)

90 {194) 0.9 0.236 - 0.260

SEF012P

Diagnostic
Trouble Cade
No.

Malfunction is detected when ...

Check Items
{Possible Cause)

PO115
0103

sent to ECM.

* An excessively high or low voltage from the sensor is | ¢ Harness or connectors

(The sensor circuit is open or shorted.}
* Engine coolant temperature sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” moede with CONSULT.
3) Wait at least 5 seconds.
OR
@ 1) Turn ignition switch “ON” and wait at least 5 seconds.
=" 2} Select “MODE 3” with GST.
OR
@ 1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Turn ignition switch "OFF", wait at least 5 seconds and
then turn “ON™,
3) Perform “Diagnoslic Test Mode II" (Self-diaghostic
resuits) with ECM.

EC-103

)

i
([

EtY)

BT

)

C) fh
[P

B

ezl
=
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TROUBLE DIAGNOSIS FOR DTC P0115

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

ENGINE COOLANT EC-ECTS-OT
TEMPERATURE
SENSOR
0 1
L'ITI—' LITI—I s Detectable line for DTC
LG/R B wewe - Non-detectable line for DTC
@ AT models
Fod) (@22
O w7 — B ﬁ
B
=51
SENS
AT
GND CONTROL
UNIT

[51] [oll
W GND-A

ECM (ECCS CONTROL MODULE}

s 1|2lia4]sl 6] 7]8]9]i0
R EEEERESD S 265 032

(BB TDEEEE @ PR 2 G o e ) T ] e S
[s18i7]8] [16[1 718]1920[21]22 38l37]38j30140]41|42[a3)s4]as|46la 7|48

101f102]103| Hoa|ios|ios

107108{108] [11Op111 112

[29lad3 1]320a3]

113114115 [MS117]118

SEF893R



TROUBLE DIAGNOSIS FOR DTC P0115

ngme coalant temperature
sensor harness connector

\
' l

w
L.ﬂ’f
,;r‘y

x 'S DJSi‘I’IbUI /
/\ SEF985R

\\“ \

Engine Coolant Temperature Sensor (ECTS)

(DTC: 0103) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

. DISCONNEST

GT)
')\{ ?

D G
SEF541P
D\SGDNNECT
[~ -
SEF542P

y

CHECK POWER SUPPLY.

1. Tum ignition switch “OFF”.

2. Disconnect engine coolant temperature
sensor hamess connector,

3. Turn ignition switch “ON".

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

Approximately 5V

NG

Repair harness or connec-
tors.

CHECK COMPONENT

{Enging coolant temperature sensor).
Refer to "COMPONENT INSPECTION”
on next page.

b4

OK

v

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

Trouble is not fixed.

A J

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

Y

INSPECTION END

EC-105

OK
,L':] r
CHECK GROUND CIRCUIT. NG‘_ Check the following.
1. Turn ignition switch “OFF". * Harness connectors
2. Check harness conlinuily between ter- (Fz3), (M32) (A/T modsls)
minal @ and engine ground. * Harness for open or
Continuity should exist. short between ECM and
It OK, check harness for short. engine cootant tempera-
ture sensor
OK o
* Harness for open or
short between A/T con-
trol unit and engine cool-
ant temperaiure sensor
If NG, repair hamess or
connectors.
4
NG

Replace engine cooiant
temperature sensor.

12,

&

i
=

U

&L

BAT

AT

P

F&
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

S (DTC: 0103) (Cont'd)
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure.
Temperature °C (°F} Hesistance k{2
20 (68) 21-29
50 (122) 0.68 - 1.00
SEF152P 90 (194) 0.236 - 0.260
20F )
gt If NG, replace engine coolant temperature sensor.
el
a 4 Acceptable
s
& oaf
0.2
0.1 1L L 1 i 1 1 1
-20 0 20 40 60 80 100
(-4) (32) (68)(104) (140)(176)i212)
Temperature °C (°F} SEF012P

EC-106



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (DTC: 0403)

The throttle position senscr responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which transforms
the throttle position into output voitage, and emits the voltage sig-
nal 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 receiv-
ing the signal from the throttle position sensor. This sensor controls
engine operation such as fuel cut. On the other hand, the “Wide
open and closed throttle position switch”, which is built into the
throttle position sensor unit, is not used for engine control.

Supply voltage: 5Y
{Applied between terminal

=3
Wide open 2 No. 1 and 3)
throttle S 6.0
position o '
switch g Output voltage between
(@) ] (4) y 6 Closed Z terminal No. 2 and 3) y
o] @5 %05 throtlle & 4.0
\8) A 4 position E
1 switch e
M Throtte 8 /
— @D
o B2} 2 position % 2.0
() 3 sensor a /
4]
o
=
[
= 0
a 0 45 80 135
3
O Throttie valve opening angle {deg)
SEF579R
Diagnostic
o Check Items
Trouble Malfunction is detected when ... .
Code No {Possible Cause}
PO120 * An excessively low or high voltage from the sensor is | ® Hamess or connectors

0403

sont to ECM. {The sensor circuit is open or shorted.)
* Voltage sent to ECM is not practical when compared | » Throtile position sensor

with mass air flow sensor and camshaft position sen-

sor signals.

EC-107

TF

EL

[
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TROUBLE DIAGNOSIS FOR DTC P0120

¥z MONITOR ¥ NO FAIL []
THRTL POS SEN 0.48V
ABSOL THP/S 0.0%
RECORD
[m SEF024P
NG data O data
THRTL POS SEN 00'00 THATL POS SEN 00'00
1538 x0TV +03'54 15:38 x01V  +03'54
s} 1? 2§ S.B 51 4] 1_3 2§ 3.5 ﬂ
TT. T
b h
LY ‘."'---.
ABSOL TH+FP/S 00'0n  ABSCL THeP/S 00"00
15:36 % +03"64 1538 % +03"54

Q

25 50 75 1od 0

%

S |

[ J

THRTL ABSOL
TH/P

AT

THRTL ABSOL
POS THPO

15:38 SEN SEN 15:38 SEN
V) (%) (v} {%)
00"36 214 399 00°46 288 57.4
00"37 2206 413 00"47 300 605
Q0"38 226 427 00"48 312 B33
0039 232 444 0049 324 6.1
00"41 226 427 00'50 334 689
00"42 220 413 00'51 346 714
00"43 258 504 00'52 356 742
00"44 266 525 00’53 388 770
00745 276 54.9 00's4 3.80 79.8
SEFQ21P
EONNECT .
M€ &
I Ecm  [o]comnecror]]
23 43 (ground)
® O SEF418R

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

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

1)

Turn ignition switch “ON”,

Select “MANU TRIG” and “HI SPEED” in

MONITOR” mode with CONSULT.

Select “THRTL POS SEN" and “ABSOL TH/PS” in

“DATA MONITOR"” mode with CONSULT.

Press RECORD on CONSULT SCREEN at the same

time accelerator pedal is depressed.

Print out the recorded data and check the following:

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

* The voltage rise is linear in response to accelerator
pedal depression.

* The voltage when accelerator pedal fully depressed
is approximately 4V.

OR

“DATA

1)

Turn ignition switch "ON".

Check the voltage between ECM terminal @3 and

{ground) and check the following:

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

* The voltage rise is linear in response to accelerator
pedal depression.

s The voltage when accelerator pedal fully depressed
is approximately 4V.

EC-108



TROUBLE DIAGNOSIS FOR DTC P0120

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

@]
THROTTLE EC-TPS-01
POSITICN
AN SENSOR o
t i
I 3 | Ulzi EMJ . - Dotectable line for DTC
P/B W B e MNon-cletectable line for DTG EM
™~
|C -
I | 7
| | LG
[ I
I I
I !
| |
i I
t |
| | @ FE
: I| O e’ — B
I |
] oL
| |
i I
1 I
B
' ' T
{ : [E3l
] W
i I GONTROL AT
1 1 UNIT i
[ l
I [
L f TF
: : JOINT
F CONNECTOR
N E —
I ! D
[ I L|1T|_J
I i B
I I
! ' I F&
| | B
| I i | I
F/B W B L = '
F25 (E20)
5] 2ol o] &
SENP TPS GND-A BR
ST
ECM (ECCS CONTRGL MODULF)
2] <
NNk NNRAARARAGD)
BR L BT
== _
11234 [9 o[ 23145 |§| R e R A e R e e 6 )
5161781 16[17118]19[20121)22 Bi37138139140 1 [42°[43l444 514614 7148 |A .
iyl
101]102[103] EL
107|108)109
13l114[115
o

SEF914R



TROUBLE DIAGNQSIS FOR DTC P0120

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

DIAGNOSTIC PROCEDURE

INSPECTION START

%

[Q]

e

J)

SEF0355

A€

=

I

EcM__ O] CONNECTOR ]|

23 -

Q]

&

% DISCONNECT
Vel 3

E®

SEF566P

258

CHECK COMPONENT

(Throttle position sensor).

Refer to “COMPONENT INSPECTION”
on next page.

h 4

y
CHECK POWER SUPPLY. NGr Repair hamass or connec-
1. Turn ignition switch “QFF”. tors. :
2. Disconnect throttle position sensor har-
NIEss connector.
3. Turn ignition switch “ON".
Throttle position sensor 4. Check voltage between terminal @
harness connector and ground with CONSULT or tester,
SEF972R Voltage: Approximately 5V
OK
) I'-:'] ¥ NG
ey By (‘ . CHECK GROUND CIRCUIT. »| Check the following.
s E}] c‘w e 1. Turn ignition switch “OFF”. * Harness connectors
- ‘ 2. Loosen and retighten engine ground @ @ (AT models)
3 SCrew. * Harness for open or
[ 3. Check harness continuity between ter- short between ECM and
minal and engine ground. throttle position sensor
Continuity should exist. * Harness continuity
If OK, check harness for short. between A/T control unit
and throttle position sen-
P OK sor
= If NG, repair harness or
SEF034S connectors.
C
[E] Engine ground == © Cl Y NG :
P CHECK INPUT SIGNAL CIRCUIT. » Repair harness or connec-
¢ — 1. Disconnect ECM hamess connector. fors.
2. Check harpess continuity between ECM
terminal and terminal .
Continuity should exist.
If OK, check harness for short.
¢OK
AS\BJUST THROTTLE POSITION SEN-
R.
Perform “Basic Inspection”, EC-80.
¢0K
NG

Replace throttle position
sensor. To adjust it, per-
form “Basic Inspection”,
EC-60.

lOK

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

J,Trouble is not fixed.

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

nector and retest.

INSPECTION END

EC-110




TROUBLE DIAGNOSIS FOR DTC P0120

Throttle position

@ sensor
(]

2

%ﬂ DISCONNECT
VI3
3|2

SEFY77R

Throttle Position Sensor (DTC: 0403) (Cont’d)
COMPONENT INSPECTION
Throttle position sensor

1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals @ and 3@
changes when opening throttle valve manually.

Throttle valve conditions Resistance [at 25°C {77°F)]
Completely closed Approximateiy 0.5 k()
Partially open 0.5 - 4 k{}
Completely open Approximately 4 k(}

If NG, replace throttle position sensor.
To adjust it, perform “Basic Inspection”, EC-60.

EC-111
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

Terminal
sensor (DTC: 0908)
The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage signal
A from the ECM. The modified signal returns to the ECM as the
engine coolant temperature input. The sensor uses a thermistor
which is sensitive to the change in temperature. The electrical
/ Q ~— resistance of the thermistor decreases as temperature increases.
Gasket
SEF594K
20t {Reference data)
r Engi lant
§ L ?e?:]neef;tira; Voltage Resistance
g ik v) (ke)
C (°F)
g 2
2 4ol ~10 (14) 4.4 9.2
@ 08T
§ o4t 20 (68) 3.5 21-29
0.2} 50 (122) 2.2 0.68 - 1.00
O 25 @ 80 80 100 90 (194) 0.9 0.236 - 0.260
(-4} (32) (68) (104)(140(176)(212)
Temperature "G (°F) SEFG12P
Diagnostic
Trouble Malfunction is detected when ... Ch?Ck Items
(Possible Cause)
Code No.
PO125 ¢ Voltage sent to ECM from the sensor is not practical, | ® Harness or connactors
0208 even when some time has passed after starting the (High resistance in the circuit)
engine. * Engine coolant temperature sensor
* ngine coolant temperature is insufficient for closed & Thermostat
loop fuel control.

EC-112



TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

(DTC: 0908) (Cont’d)

W MONITOR  3¥ NO FAlL OVERALL FUNCTION CHECK &

COOLAN TEMP/S 30°C . ) i e
Use this procedure to check the overall function of the engine

coolant temperature sensor circuit. During this check, a DTC might
not be confirmed. R4,
Note: if both DTC P0115 (0103) and P0125 (0908) are displayed,
first perform TROUBLE DIAGNOSIS FOR DTC P0115.

Refer to EC-103.

/(Y 1) Turnignition switch “ON”.

| RECORD SIEFOOZP \E/ 2) Select “COOLANT TEMP/S” in “DATA MONITOR”
mode with CONSULT. L

]|

e

3} Start engine and run it at idle speed.

4) Check that the engine coolant temperature rises to
CALGLOAD ek 25°C (77°F) or more within 15 minutes, (Be careful not
E'Sﬁéﬁﬁj gg to overheat englne.)OR
1000RPM =
%&%@Efs;g% 005%] @ 1) Tum ignition switch “ON". hE
INTAKE AIR 26°C = 2) Select "MODE 17 with GST.
M S TTLE POS 0.0gm/sec 3) Start engine and run it at idle speed. oL
028 LOGATION 0_6803 4) Check that the engine coolant temperature rises to ~
Q2FT B1,S1 0% 25°C (77°F) or more within 15 minutes. {Be careful not
028 B1,52 C.080v to overheat engine.) -
SEF0O3P OR LT
¢uey 1) Turn ignition switch “ON”.
oL\ y » c /BNy 2y Probedvoltage meter between ECM terminal &) and o
ground.
T CoRECT 3) Start engine and run it at idle speed.
|| ECM [0 CONNEC@‘ E}i 4) Check that voltage of engine coolant temperature -
51

changes to less than 3.3 (V) within 15 minutes. {Be

t careful not to overheat engine.)
P
)

&)

= I ..:',
SEF004P




TROUBLE DIAGNOSIS FOR DTC P0125
Engine Coolant Temperature (ECT) Sensor
(DTC: 0908) (Cont’d)

ENGINE COOLANT EC-ECTS-01
TEMPERATURE
SENSCR
’_@—!
2 i
LL.‘_—“ I—Li_-’-l EES - Deicctable fine for DTG
LG/R B : Non-detectable line for DTC
@ 1 AT models
(CER)
O mm . — B ﬁ
B
[E3L
SENS
AT
GND CONTROL
UNIT
w1z

LG/B B
bGil el
TwW GND-A

ECM(ECCS CONTROL MODULE)

== 1Jelalalsle. _—={6[7]e]ofi
HEEEBERRERZS 99294

no

e EIRREBERIE |§| PR P Pl A P e e e ] 32333435“ G
pef37laapalaoaif+alaafadlaslagiariae][ =+

101[102)103] {104]105[106
107R031109] [11o] 11112

EXEEEER

M3114]115] 116117118

SEF893R



TROUBLE DIAGNOSIS FOR DTC P0125

’* (&7 e

Englne coolant temperature

( ‘ sensor h&”'IESS connector
Y
I' /*h'\ h, g
>\ S Dwstnbutor /
/\ SEFQSSR

DISCONNECT

s
TS.

o=l

(il2

SEF541P

)

. DISCONMECT l

[Q]

SEFG42P

Engine Coolant Temperature (ECT) Sensor

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

INSPECTION START

y
CHECK POWER SUPPLY. NG.__ Repair harness or connec-
1. Tumn ignition switch “OFF”. tors.
2. Discannect engine cooclant temperature
sensor hamess connector.
3. Turn ignition switch “"ON",
4. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage:
Approximately 5V
oK
B y
CHECK GROUND CIRCUIT. NG.; Check the following.
1. Turn ignition switch “OFF". * Harness connectors
2. Check harmess continuity between ter- (F28), (32) (A/T models)
minal and engine ground. ¢ Harness for open or
Continuity should exist. short between ECM and
If OK, check harness for short. engine coolant tempera-
ture sensor
OK * Harness for open or
short between A/T con-
trol unit and engine cool-
ant temperature sensor
If NG, repair hammess or
connectors.
A
CHECK COMPONENT NG Replace engine coolant
(Engine coolant temperature sensor). temperature sensor.
Refer toc “COMPONENT INSPECTION”
on next page.
OK
¥
NG

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

Y

OK
hJ

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

h 4

Trouble is not fixed.

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

¥

INSPECTION END

EC-115

CHECK COMPONENT
(Thermostat).

Refer to LC section
(“Thermostat”, “ENGINE
COOLING SYSTEM™).

If NG, replace it.

263



TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

8 (DTC: 0908) (Cont’d)
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure.
Temperature °C (°F) Resistance k{}
20 (68) 21-29
50 (122) 0.68-1.0
SEF152P 90 (194) 0.236 - 0.260
20t ]
gk If NG, replace engine coolant temperature sensor.
af
a 4 Acceptable
x -
g 2
£ L8F
B ol
C.2f
0.t I L L L 1 L
- 0 20 40 60 80 100
(-4) (32) (68} (104)(140) (176 (212)
Temperature *C (°F) SEFO12P

EC-116



TROUBLE DIAGNOSIS FOR DTC P0130, P0O150

Closed Loop Control (DTC: 0307, 0308)

CMPS*RPM (POS)
FR 02 MNTR-B2
FR 02 MNTR-B1

* The closed loop control has the one trip detection logic.
Diagnostic
Trouble Malfunction is detected when ... Che.mk ltems
(Possible Cause)
Code N,
"P0O130 * The closed loop control function for right bank does * The front heated oxygen sensor {right ban'k) circuit is
0307 not operate even when vehicle is driving in the speci- open or shorted.
fied condition. * Front heated oxygen sensor (right bank)
* Front heated oxygen sensor heater {right bank)
PC150 * The closed loop control function for left bank does not | ®* The front heated oxygen sensor {left bank) circuit is
0308 operate even when vehicle is driving in the specified open or shorted.
condition. ¢ Front heated oxygen sensor (left bank)
* Front heated oxygen sensor heater {left bank}
OVERALL FUNCTION CHECK
# MONITOR  %¢ NOFALL [] Use this procedure to check the overall function of the closed icop

2000r control. During this check, a DTC might not be confirmed.

prm . . .

RICH 1) Start engine and warm it up sufficiently.

RICH 2) Select “MANU TRIG” and "“HI SPEED” in "DATA
MONITOR"” mode with CONSULT, and select “FRO2
MNTR-B1{B2)".

3) Hold engine speed at 2,000 rpm under no load during
the following steps.

RECORD

J 4) Touch “RECORD” on CONSULT screen.

SEFS51Q 5) Check the following.

¢ “FR 02 MNTR-B1(B2)” in “DATA MONITOR” mode
changes from “RICH” to “LEAN” to “RICH” 5 times in
10 seconds.
5 times (cycles) are counted as shown below:

cycle | 1] 2| 3| 4] 5]
FR 02 MNTR-B1(B2) R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR-B1(B2)", “RICH”
L = “FR O2 MNTR-B1(B2)", “LEAN”
OR

@ 1} Start engine and warm it up sufficiently.
2) Make sure that malfunction indicator lamp comes on
more than 5 times within 10 seconds while keeping at
2,000 rpm in Diagnostic Test Mode |i (Front heated oxy-
gen sensor monitor).

DIAGNOSTIC PROCEDURE

For right bank

Refer to TROUBLE DIAGNQOSIS FOR DTC P0130, EC-118.
Refer to TROUBLE DIAGNGSIS FOR DTC P0135, EC-123.
For left bank

Refer to TROUBLE DIAGNOSIS FOR DTC P0O150, EC-135.
Refer to TROUBLE DIAGNOQOSIS FOR DTC PD155, EG-140.

EC-117

&l
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e
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TROUBLE DIAGNOSIS FOR DTC P0130

Louver
Holder

Heater pad /
i =——f=ex

"_’-v=ﬁ.zlffllfﬂﬂr
4_15\\\ ALV ({{/’\/\' \‘\ \\,

Zirgonia tube 2

SEF463R

-

Qutput voltage V. [v]

0 1
Rich —=—— |deal ratic —= Lean

Mixture ratio

Front Heated Oxygen Sensor (Front HO2S)
(Right bank) (DTC: 0503)

The front heated oxygen sensor (right bank) is placed into the front
tube (right bank). It detects the amount of oxygen in the exhaust
gas compared to the outside air. The front heated oxygen sensor
(right bank) has a closed-end tube made of ceramic zirconia. The
zirconia generates voltage from approximately 1V in richer condi-
ticns to OV in leaner conditions. The front healed oxygen sensor
{right bank) signal is sent to the ECM. The ECM adjusts the injec-
tion pulse duration to achieve the ideal air-fuel ratio. The ideal air-
fuel ratio occurs near the radical change from 1V to OV.

SEF288D
Diagnostic Trouble N Check ltems
Code No. Malfunction is detected when ... (Possible Gause)
P0130 * An excessively high voltage from the sensor is sent to ECM. | * Harness or connectors
0503 * The voltage from the senscr is constantly approx. 0.3V. (The sensor circuit is open or shorted.)
« The maximum and minimum voltages from the sensor are not | ® Front heated oxygen senser (right bank)
reached to the specified voltages. * Fuel pressure
¢ |t takes more time for the sensor to respond between rich and | ¢ Injectors
lean than the specified time. * Intake air leaks
I OVERALL FUNCTION CHECK

* MONITOR — %x NO FAIL Use this procedure to check the overall function of the front heated
CMPSPHPM {POS) 2137rpm oxygen sensor circuit. During this check, a DTG might not be con-
MAS AIR/FL SE 1.98v firmed.

ElggléASr\lE-ll\-ﬂng/S 083%0 Start engine and warm it up sufficiently.

FE O2 MNTR-B1 LEAN 2) Select “MANU TF{I_G’ and “Hl SPEED In“ DATA
INJ PULSE-B1 2 Emsec MONITOR” mode with CONSULT, and select “FR 02

SEN-B1” and “FR 02 MNTR-B1".
Iy 3) Hold engine speed at 2,000 rpm under no Ioad during
{ RECORD the following steps.
SEF952Q 4) Touch “RECORD” on CONSULT screen.

5) Check the following.

* “‘FR 02 MNTR-B1” in “DATA MONITOR” mode
changes from “RICH” to “LEAN” to “RICH” 5 times in
10 seconds.
5 times (cycles) are counted as shown below:

cycle| 1]2]314]5]
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R

R = "FR 02 MNTR-B1”, “RICH"
= “FR O2 MNTR-B1", “LEAN"

EC-118



TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(nght bank) (DTC: 0503) (Cont’d)

“FR Q2 SEN-B1” voliage goes above 0.6V ai least
once.

* “FR O2 SEN-B1” voltage goes below 0.35V at ieast
once.

* The voltage never exceeds 1.0V.

3 B &
CMPS FR 02 o & Mo
17:51 *RFM SEN ' aximum « Maximum voltage
: (POS) -B1 \ S
{rpm) (V) [ £ I O D should be over 0.6V
0913 2050 0.19 t b ' ' ' al least one time.
09"11 2050 018 -z oo T
09°09 2050 0.18 mEFE4 o o e
09'07 2037 0.18 A N S R Minimum voitage
09"05 2037 0.18 'E'r;\J o Vo I Lo HE ! should be below 0.35V
0903 2080 023 ~ L O T A S T S at least one time.
) L] ! v ‘ A i 1 [ \
09°01 2012 0.43 o L NS L ‘o N
& ) i i Minimum )
GRAPH ~
e SEF953Q)
OR
e @.@) @ 1) Start engine and warm it up sufficiently.
Hs. E} @iﬂj 2) Set voltmeter probes between ECM terminal {sensor
signal) and @3 {(engine ground).
o . . .
ECY COnJECTOR C—fé)\-H 3) Check the following with engine speed held at 2,000

48

43

4

\g:s

6

SEF4B6R

rpm constant under no load.

s Malfunction indicator lamp goes on mere than 5 times
within 10 seconds in Diagnostic Test Mode 1l (FRONT
HEATED OXYGEN SENSOR MONITOR).

* The maximum voltage is over 0.6V at least one time.

¢ The minimum voltage is below 0.35V at least ane time.
The voltage never exceeds 1.0V,

EC-119
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TROUBLE DIAGNOSIS FOR DTC P0130
Front Heated Oxygen Sensor (Front HO2S)
(Right bank) (DTC: 0503) (Cont’d)

IGNITION SWITGH : - _
| |
i FUSE  |Refer to EL-POWER.
% 101, BLOC
I  Detectable line for DTC
1 e | Non-detactable line for DTC
s1ul) l
BAW
BAW
Em]
FRONT HEATED
OXYGEN SENSOR RH
(L) [2]
PU W
I -
|< ol
| I
] {
| |
| |
* | |
| |
] I
| l JC%F':JIRI—ECTOH
] Eh
| [ 3
1 | IL'_I.-—I_I
I { B
| i
| |
| | *
| |
B/W | 1
M32 | i
723 ' f
| | B
| | I
I i ® I |
A 1
PU W = =
I_l_l Fos F20
115 [46]
02HFR 02FR

ECM (ECCS CONTROL MODULE]

Refer to last page {Foldout page).

a =
DK RNE 2|2|2|2|2]E?>

1[2][3[a[s5f=. —=[6|7]8][3]i0
111213141516}17]18|192021222324
101]102[103] |104]105]106 4 2c[21[22]2 38
1orhosfiog| [ne[nifira o || O || BEEEE (7
113h14|ns| [118]117|118 15 Roi30131132/33 49
345536057]
SEF898R
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TROUBLE DIAGNOSIS FOR DTC P0130

e Soater W\
Front heated oxygen sensor
\ harness connecior RH \“’ \

SEF987R

lof connecTonl
46

I Ecwm

E DIECONNECT

4 &
]

(1]2]3

)

SEFQ735|

d AR sEFoais
WactvetesTlH [
SELF-LEARN B1: 100%
CONTROL B2 : 100%
z=z=z=z=zz MONITOR z==zzzz=z:
CMPS*RPM (REF) 812rpm
COQOLAN TEMP/S 93°C
FR Q2 SEN-B1 091V
A/ ALPHA-B1 102%
l CLEAR |
SEF955Q)
>~
‘H \
\_-/
et Mass air flow
" ""ﬁ“a /[ [ sensor harness
= QM LAk connector \
Rt s il e
(.

2

el

SEF382R

Front Heated Oxygen Sensor (Front HO2S)
(Right bank) (DTC: 0503) (Cont’d)

PIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect front healed oxygen sensor
RH harness connector and ECM har-
ness connector.

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

4. Check harpess continuity hetween ECM
terminal (or ferminal {(2)} and
ground.

Continuity should not exist.

It OK, check harnass for short.

NG

Repair harness or connec-

Y

iOK

Loosen and retighten engine ground
SCrews.

E Y

tors.

CLEAR THE SELF-LEARNING DATA

1. Start engine and warm it up sufficiently.
2. Select "SELF-LEARNING

CONT” in “ACTIVE TEST"
mode with CONSULT.

. Clear the self-learning control
coefiicient by touching
“CLEAR".

4. Run engine for at least 10 min-

utes at idle speed.

Are the DTCs PO171, PO172
detected? Is it difficuit to start
engine?

w

Yes

Go to "TROUBLE DIAG-

2. Turn ignition switch “OFF”.

3. Disconnect mass air fliow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and raconnect
mass air flow sensor harness
connector.

. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode |1

. Erase the diagnostic test mode
It (Self-diagnostic resuits)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
.

[

o

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

¥ No

@

EC-121

NOSIS FOR DTC PO171,
PO172", EC-161, 156.

(Gl

FE

5
e

i

ERY

]
=)

/2]
=
i

o9
(@5
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(Right bank) {(DTC: 0503) (Cont’d)
oy

;

CHECK COMPONENT NG | Repiace front heated oxy-
[Front heated oxygen sensor heater {right "1 gen sensor (right bank).
bank]].

Refer to "COMPONENT INSPECTION”
below.

OK
Y

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

Trouble is not fixed.

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

h A

INSPECTION END

18.

DISCONNECT

(&

SEF586Q)

COMPONENT INSPECTION

Front heated oxygen sensor heater
Check resistance between terminals @) and (1.
Resistance: 2.3 - 4.3() at 25°C (77°F)
Check continuity between terminals @) and (1), @) and 2.
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m {19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-122



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Right
bank) (DTC: 0901)

SYSTEM DESCRIPTION

HitA
ECM Front
. i {ECCS heated oxy-
h j Engine speed >
Camshatft position sensor » control gen sensor &
maodule) heaters
LG
The ECM performs ON/OFF control of the front OPERATION
heated oxygen sensor heaters corresponding to the EC
engine speed Engine speed rpm Front heated oxygen sensot
. heaters
Above 3,200 OFF EE
Below 3,200 ON
Gl
Diagnostic Trouble Malunction is detected when ... Ch?Ck ems
Code No. {Possible Cause) BT
P0O135 * The curreni amperage in the front heated oxygen * Harness or connectors )
0901 sensor heater (Right bank) circuit is out of the nor- (The front heated oxygen sensor heater circuit is
mal range. open ar shorted.) AT
(An improper voltage drop signal is sent to ECM * Front heated oxygen sensor heater (Right bank)
through the front heated oxygen sensor heater.)
T

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE =
1) Turn ignition switch “ON” and select “DATA MONITOR”

mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle g

speed.
OR
@ 1} Start engine and run it for at least 5 seconds at idle 3
speed. _
2) Select "MODE 3” with GST.
OR BR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.

2} Tumn ignition switch “OFF”, wait at least 5 seconds and &7
then turn “ON”,

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

Jo3¢



TROUBLE DIAGNOSIS FOR DTC P0135

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

IGNITION SWITCH EC'FO2H'R‘O1

ON or START
M |
— FUSE | Refer to EL-POWER.
104 |BLOCK
(/B) e - Detectable fine for DTC
T — Non-detectable line for DTC
31U
BAW

B/w

Jr

FRONT HEATED
OXYGEN SENSOR RH

[

PU W
-
| |
| |
| |
i |
| |
I |
| |
I ! %%'SEECTOH
] 2
| |
| | Lz
| | B
| |
| |
| | +
| |
I [
[ I
i |
| |
1 | ?
|__| . I I
<-fo— 1 L

=
(}
By
)
)
o
&
)
]
=)

ECM (ECCS CONTROL MODULE]

Refer to last page (Foldout page).
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1or10afioa] [11a]11 10 O 24{2512602 7128 T45[ 45| [444E146[5758/595
EERIEEE 1 Aade 63646
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TROUBLE DIAGNOSIS FOR DTC P0135

Loy \
Front heated oxygen sansor
_ } harness cornnector AH \Y )

SEFY87TR

s @

DISCOMNECT

<

@
0]

SEF646P
. DISCOMNECT . msmnuacr
[ Ecm |0|CONNECTOH|| Gz
15
J
SEFQ37S

A

DISCONNELT

SEF586Q

Front Heated Oxygen Sensor Heater (Right

bank) (DTC: 0901) (Cont’d)
DIAGNOSTIC PROCEDURE __

INSPECTION START

v

CHECK POWER SUPPLY. NG

1. Disconnect front heated oxygen sensor
RH harmess connector.

2. Tum ignition switch “ON™.

3. Check voltage between terminal @ and
ground.

Voltage: Battery voltage

OK

. [ Check the following.
"[ * Harness connectors

GONCY)

* Harness connector

* 25A fuse

* Harness for open ar short
between front heated
oxygen sensor BH and
fuse

If NG, repair harness or

connectors.

CHECK GROUND CIRCUIT. NG

1. Turn ignition switch “OFF.

2. Disconnect ECM harness connector.

3. Check hamess continuily between termi-
nat (1) and ECM terminai (T8).
Continuity should exist.

If OK, check harness for shott.

lOK

Repair harness or connec-
tars.

CHECK COMPONENT NG

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

below.
L oK

Disconnect and reconnect harness connec-
ifors in the circuit. Then retest.

¢ Trouble is not fixed.

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

Y

INSPECTION END

COMPONENT INSPECTION

Front heated oxygen sensor heater

Replace front heated oxy-
gen sensor {right bank).

Check resistance between terminals 3) and (0.
Resistance: 2.3~ 4.3(} at 25°C (77°F)
Check continuity between terminals 2 and (1), ® and @.

Continuity should not exist.

It NG, replace the front heated oxygen sensor.

CAUTION:

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

such as a concrete floor; use a new one.

EC-125
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TROUBLE DIAGNOSIS FOR DTC P0136

Heater pad

x_‘l :

e
N = 5
Hh\‘_\\ ~i

SR

Zirconia tube

SEF327R

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

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

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

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 0V in leaner
conditions.

Under normal conditions the rear heated oxygen sensar is not used
for engine control operation.

Dlaggc{:)lssjt;c ;{r)c"uble Malfunction is detected when ... (pg:s?;:;“gaml_;e)
P0136 * An excessively high voltage from the sensor is sent to ECM. | # Harness or connectors
0707 * The voltage from the sensor is constantly approx. 0.3V. {The sensor circuit is open or shorted.)
* The maximum and minimum voltages from the sensor are not | ®* Rear healed oxygen sensor (Right
reached to the specified voltages. bank)
* |t takes more time for the senscr to respond between rich and | ® Fuel pressure
lean than the specified time. * |njectors

* |ntake air leaks

EC-126



TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S)

(Right bank) (DTC: 0707) (Cont’d)

macTveTesTB L OVERALL FUNCTION CHECK .
FUEL INGECTION 25% Use this procedure to check the overall function of the rear heated =
zz==zzzz=x MONITOR ===z====== oxygen sensor circuit. During this check, a DTC might not be con-
CMPS*RPM (POS) 725rpm flrmed. WA
EE%@%ER‘E 8;3?\‘;' 1) Start er}‘gine and warm it up ‘sufficient[y. ) )
2) Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR O2 SEN-B1” as the monitor item with g}y
CONSULT. :
M ur | pwn l[Qd] 3) Check “RR 02 SEN-B1” at idle speed when adjusting
MEC79cE “FUEL INJECTION” to £25%. 18

“RR 02 SEN-B1” should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.

% G “RR 02 SEN-B1” should be below 0.43V at least
. once when the “FUEL INJECTION" is —25%.
I ecm_|o]connecor]] . fé\_H OR
5z b . .ﬁ* 1) Start engine and warm it up sufficiently. FE
o tied Er } Set voltmeter probes between ECM terminals 2 (sen-
i /}5 sor signal) and @ (engine ground).
o 6 3) Check the voltage when racing up to 4,000 rpm under ©L
no load at least 10 times.
® S (depress and release accelerator pedal as soon as pos-
SEF988R sible) [

The voltage should be above 0.48V and below 0.43V

at least once during this procedure. i
If the voltage can be confirmed in step 3, step 4 is &7
not necessary.

4) Keep vehicle at idling for 10 minutes, then check the I
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position. -
The voltage should be above 0.48V and below 0.43V PD
at least once during this procedure.

(Reterence data)

ol
j:r_;;)

The voltage should be above
0.48V at least one time.

684
I
i
H
1
H
'
— .
24
Tizza

oo)
on)

. . The voltage should be below
- ‘e 0.43V at least one time.

.................................

@R

4 SEF989R

o
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TROUBLE DIAGNOSIS FOR DTC P0136

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

EC-RRO2RH-01

IGNITION SWITCH
ON or START
]
: FUSE |Refer to EL-POWER.
g 10A |BLOCK
(J/8) e : Detectable line for DTC
— —  Non-detectable line for DTC
310 l
B/W
BAW
4 ||
REAR HEATED
OXYGEN SENSOR RH
T A (R
PUIG LW B
'l
F=K"
| |
l |
1 I
| |
A ! !
] '
| }
[ I J%INT
i I _|:2 CONNEGTOR
ry e
l I o
N e
] | B
| i 4
| |
| |
! | ®
B | I EE——
e a R l
I |
F23
BIW | ! B
| I l
| [ ®
o X B
i B A
PUIG LW = =
I__l_] F25 F20
116 [52]
02RHR  02SRH
ECM (ECCS CONTRGL MODULE)
Refer to lasl page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0136

N\

harness connector
X e D

Rear heated oxygen sensor

SEF990R

" e &

|| EcM 9| CONNECTOR”
52

an

SEF0413

DISCOMNECT

A€ &

SEF042S

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

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK INPUT SIGNAL CIRCUIT.

1. Turmn ignition switch “OFF".

2. Remove lower instrument center panel.
Refer to BT secticn (“INSTRUMENT
PANEL").

* Rear heated oxygen sensor hamess
connectors are located under the lower
instrument center panel.

3. Disconnect rear heated oxygen sensor
RH hamess connector and ECM har-
ness connector.

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

5. Check harness centinuity between ECM
terminal @ (or terminal @) and
ground.

Continuity showd not exist.
If OK, check harness for short.

- &

NG

.| Check the following.

* Harness connectors

. &%eszcﬁ))r open or short
between ECM and rear
heated oxygen sensor
RH

H NG, repair harness or

connectors.

CHECK GROUND CIRCUIT.

1. Loosen and retighten engine ground
SCrews.

2. Check hamess continuity between termi-
nal and engine ground.
Continuity should exist.
If OK, check harness for short.

NG

OK

\d

. | Repair harness or connec-
T tors. -

CHECK COMPONENT

{Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION™ on
next page.

NG

OK
A

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

Trouble is not fixed.

Check ECM pin terminals for damage and

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

L 4

INSPECTION END

EC-129

Replace rear heated oxy-

"1 gen sensar RH.
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TROUBLE DIAGNOSIS FOR DTC P0136

V. (T
€ | @

S
i

T.8

(/\4 3
1
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1
e

&
i\

- e o=

@

SEF9745

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

COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check the following.

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

2. Check continuity.

Terminal No. Continuity
@ and @, @, o
@and . @, @
It NG, replace the rear heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-130



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Right
bank) (DTC: 0902)

ey
&l
SYSTEM DESCRIPTION
| A,
ECM Rear
. ECCS heated oxy-
i Engine speed ( p Nealed oxy
Camshaft position sensor 9 P 1 controf gen sensor El]
module) heaters
7
b
The ECM performs ON/OFF control of the rear OPERATION
heated oxygen sensor heaters corresponding to the EC
; ) Rear heated oxygen sengor
engine speed. Engine speed rpm heaters
Above 3,200 OFF £
Below 3,200 ON
&L
Diagnostic Trouble Malfunction is detected when ... Che‘ck ftems
Code No. (Possible Cause) BT
PO141 ® The current amperage in the rear heated oxygen J
. Co * Harness or connectors
0902 sensor heater (Right bank) circuit is out of the nor- R
(The rear heated oxygen sensor heater circuit is .
mal range. Al
(An improper voliage drop signal is sent to ECM open or shorted ) -
* R h heater {Righ k
through the rear heated oxygen sensor heater.) ear heated oxygen sensor heater (Right bank)
TF

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idie g

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

2) Turn ignition switch “OFF”, wait at least 5 seconds and &7
then turn “ON”,

3) Perform "Diagnostic Test Mode 1l (Self-diaghostic
results)” with ECM. RS



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Right
bank) (DTC: 0902) (Cont’d)

R EC-RO2H-R-01
|
. FUSE Refer to EL-PCWER.
104 |BLOCK
(J7B) mawm : Detectable line for DTG
—— Non-getectable line for DTC

REAR HEATED
OXYGEN SENSOR RH

JOINT

CONNECTOR
—1=

]

.|E

= @ = — @ ———
I||-mj

0
1
o
n
(=]

ECM {ECCS CONTROL MODULE)

Raler to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0141

NS

Rear heated oxygen senscr

harness connector RH’ 7
(5— o \.-‘ Q
- <%y

-

SEF990R

Rear Heated Oxygen Sensor Heater (Right

bank) (DTC: 0902) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

2

iy

SEF0445)

CHECK POWER SUPPLY. NG

1. Disconnect rear heated oxygen sensor
{right bank) harness connector.

2. Turn ignition switch “ON".

3. Check voltage between terminal @ and
ground.

Voltage: Battery voltage

OK

. | Check the following.
"| * Harness connectors

(2,
* Harness connectors
(F22),
* Harness connector
* 10A fuse
* Harness for open or short
between rear heated oxy-
gen sensor RH and fuse
ff NG, repair harness or
connectors.

E
HE O A€

[ Ecm

lolconnecToR]| 61 2
116 4

[Q]

SEF0455

CHECK GROUND CIRCUIT. NG

1. Turn ignition switch "OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between termi-
nal (1) and ECM terminal (Ti6).
Continuity should exist.

If OK, check harness for short.

OK

Y

. | Repair harness or connec-
7] tors.

CHECK COMPONENT NG

(Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION" on
next page.

OK

Y

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

Trouble is not fixed.

Check ECM pin terminals for damage and

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

hd

INSPECTION END

EC-133

Replace rear heated oxy-
gen sensor {right bank).
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TROUBLE DIAGNOSIS FOR DTC P0141

DISCONNEG T

®

-

SEF9745

Rear Heated Oxygen Sensor Heater (Right
bank) (DTC: 0902) (Cont’d)

COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check the following.

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

2. Check continuity.

Terminal No. Continuity
OFZIONOXO) .
@ ad D. @, @
If NG, replace the rear heated oxygen sensor.
CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in} onto a hard surface
such as a concrete floor; use a new one.

EC-134



TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor (Front HO2S)
(Left bank) (DTC: 0303) o

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 oxygen sensor (left ik
bank} has a closed-end tube made of ceramic zirconia. The zirco-
nia generates voltage from approximately 1V in richer conditions to
0V in leaner conditions. The front heated oxygen sensor {left bank) [E}

Zirconta tube signal is sent to the ECM. The ECM adjusts the injection pulse
duration to achieve the ideal air-fuel ratio. The ideal air-fuel ratio
SEF483R]  occeurs near the radical change from 1V to OV. L&
Z 9
>
4]
g BE
g
Z
5 el
I} Ll
0 { i
Rich —=—— Ideal ratio ——= Lean
Mixture ratio SEF288D [T
Diagnostic Trouble e Check ltems BT
Code No. Malfunction is detected when ... (Possible Cause) S
PO150 * An excessively high voltage from the sensor is sent to ECM. | ® Hamess or connsctors
0303 * The voltage from the sensor is constantly approx. 0.3V. {The sensor circuit is open or shorted.} A
* The maximum and minimum voltages from the sensor are not { ® Front heated oxygen sensor (left bank)
reached to the specified voltages. ¢ Fuel pressure o
* |t takes more time for the sensor to respond betwsen rich and | * Injectors o
lean than the specified time. s |ntake air leaks
FA
W OVERALL FUNCTION CHECK BA
¥ MONITOR v NO FAIL Use this procedure to check the overall function of the front heated
CMPSsRPM (POS) 2137rpm oxygen sensor circuit. During this check, a DTC might not be con-
MAS AIR/FL. SE 1.96V firmed. 58
COOLAN TEMP/S 84°C @. 1) Start engine and warm it up sufficientty.
FR 02 SEN-B2 0.37v = 2) Select "MANU TRIG” and “HI SPEED” in “DATA .
FR 02 MNTR-B2 LEAN » . T 8T
MONITOR” mode with CONSULT, and select “FR O2
INJ PULSE-B2 2.emsec SEN-B2” and “FR O2 MNTR-B2”,
m 3) Hold engine speed at 2,000 rom under no ioad during pe
| RECORD ' the following steps.
SEF962Q 4} Touch “RECORD” on CONSULT screen.
5} Check the following. 5T

e “FR 02 MNTR-B2" in “DATA MONITOR” mode
changes from “RICH” to “LEAN” to “BICH” 5 times in
10 seconds. (&
5 times (cycles) are counted as shown below:

cyce|11213]|4]|5| EL
FR O2 MNTR-B2 R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR-B2”, “RICH" e
L = “FR O2 MNTR-B2”, “LEAN"
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TROUBLE DIAGNOSIS FOR DTC P0150

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

“FR 02 SEN-B2” voltage goes above 0.6V at least

once.
e “FR 02 SEN-B2” voltage goes below 0.35V at least
once. '
& The voltage never exceeds 1.0V.
g WO
o o N
CMPS FR 02 o & ,
17:51 'ﬁggﬂ) ?gzN T ‘Ma)qmunj‘ . . . » Maximum voltage
Erpm) ) FRY FEY LY S A should be aver 0.6V
09" 3 2050 019 o Lo o o o at least one time.
09"11 2050 0.18 g - '
0909 2050 0.18 823 : : ' : . i
0907 2037 0.18 e R Ml:”'”l‘(‘j”; "‘g‘?ge 05y
0905 2037 0.18 4 T T A should be oelow 0.35
0903 2060 023 o Vo Yol *‘\ ; Vo) v ! at least one time.
09'01 2012 043 o L) S i Ny N
T i ) ‘Minimum' )
GRAPH ~
e SEFE61Q
OR

W ) A e 1} Start engine and warm it up sufficiently. ‘
e @ij @"ﬂ .L»E]. 2} Set voltmeter probes between ECM terminal 67 (sensor
signal) and @3 (engine ground).

[ _Ecm_Idlcomecror] ZEN 3) Check the following with engine speed held at 2,000
T T o rpm constant under no load.
\ (3 s Malfunction indicator lamp goes on more than 5 times
E E; within 10 seconds in Diagnostic Test Mode Il (FRONT
HEATED OXYGEN SENSOR MONITOR).
® o *  The maximum voltage is over 0.6V at least one time.

¢+ The minimum voltage is below 0.35V at least one time.
SEF9S1R » The voltage never exceeds 1.0V.

EC-136



TROUBLE DIAGNOSIS FOR DTC P0150

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

s
(@il
IGNITION SWITGH EC-FRO2LH-01
ON or START
|
] FUSE Refer to EL-POWER. Hi&
% 10A %SCK il
) . Detectable line for DTC
t — : Non-detectable line for DTC _
o I E
BW any
=1 LG
FRONT HEATED
OXYGEN SENSOR LH
(L I E
PUMW w B
(e il
i I
| | o
I I L
| |
A 1 1
1 | y
| t #T
| i .(J%NT o
I I _E NNECTOR
B Ch -
] | 1 oL
1 1 |_|_.|
| | B
I =
: ! 13
i |
I I A
BAY I I .
b P
Fe3 ' !
| | B
| | =gy
| | I I i
el @— .—I BI
i L
PUMW w _ 5;_ J;;} A
[Frrayl |I 57 ||
0ZHFL 02FL
ECM (ECCS CONTROL MODULE) £T
Refer to last page (Foldout page). F@‘
= =
I BHE 2|2|2|2|2—| BT
w L C
1]2]s]4[sf=" —=]6]7|ale]i9
111213141516!17|18E192021222324 B
1wifio2f103 [ro4ft05]rod L
107{108[109| [110]111]112
ngynaiis| [nef1r7jig
15 .
£ 10

SEF894R
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TROUBLE DIAGNOSIS FOR DTC P0150

Front heated oxygen
sensor harness connel

clor LH

SEF992R

F e OHE

O| CONNECTOR
57

(125

(@] 'J
SEF048S
Engine ground == =
s s g
N

= WacTveTesTE [
SELF-LEARN 100%
CONTROL
=z========= MONITOR z========:
CMPSeRPM (POS) 812rpm
COQLAN TEMP/S 93°C
FR Q2 SEN-B2 0.91v
AF ALPHA-B2 102%
m
CLEAR |

SEF964Q

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

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

’_CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “CFF”,

2. Disconnect front heated oxygen sensor
LH harness connector and ECM har-
ness connectar.

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

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

Continuity should not exist.
It OK, check harness for short.

NG

lOK

Loosen and retighter engine ground
SCrews.

E A 4

Repair harness or connec-
fors.

CLEAR THE SEILF-LEARNING DATA.

1. Start engine and warm it up sufficiently.

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

3. Clear the self-learning control
coefficient by touching
“CGLEAR”.

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

Are the DTCs P0174, PO175
detected? Is it difficult to start
engine?

Yes

Y

3. Disconnect mass air flow sensor
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. 0102 is displayed in
Diagnostic Test Mode 1.

6. Erase the diagnostic test mode
Il (Self-diagnostic results)
memory. Make sure diagnostic
trouble code Neo. 0505 is dis-
ﬁlayed in Diagnostic Test Mode

OR
@ 2. Tum ignition switch “OFF”.

7. Run engine for at least 10 min-
utes at idle speed.
Are the DTCs 0209, 0210
detected? Is it difficult to start
engine?

¥ No

®

EC-138

Go to "TROUBLE DIAG-
NOSIS FCR DTC P0174,
P0O175”, EC-161, 166.




TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor (Front HO2S)
(Left bank) g))TC: 0303) (Cont’d)

l < Gl
CHECK COMPONENT NG‘_‘ Replace front heated oxy-
[Front heated oxygen sensor heater (left " gen sensor {left bank). [0
bank}].
Refer to "COMPONENT INSPECTION"
below. El

OK
Y
LG

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

Trouble is not fixed.

). 4
Check ECM pin terminals for damage and
check the connection of ECM harness FE
connector. Reconnect ECM harness con-
nector and retest.

INSPECTION END

COMPONENT INSPECTION

Front heated oxygen sensor heater

Check resistance between terminals @) and ().
Resistance: 2.3 - 4.3() at 25°C (77°F) TF
Check continuity between terminals @ and (1), 3 and @.
Continuity should not exist.
If NG, replace the front heated oxygen sensor. D
CAUTION:
Discard any heated oxygen sensor which has been dropped _
from a height of more than 0.5 m (19.7 in) onto a hard surface P
such as a concrete floor; use a new one.

iLE)
15.
DISCOMNECT

€
(&)

SEF586Q

EL

()X

EC-139 , o7
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TROUBLE DIAGNOSIS FOR DTC P0155

Front Heated Oxygen Sensor Heater (Left bank)
(DTC: 1001)

SYSTEM DESCRIPTION

Camshaft position sensor

The ECM performs ON/OFF contrel of the front
heated oxygen sensor heaters corresponding to the

engine speed.

ECM Front
Engine speed (ECCS » heated oxy-
*| control gen sensor
module} healers

OPERATION
. Front heated oxygen sensor
Engine speed rpm heaters
Above 3,200 OFF
Below 3,200 ON

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. (Possible Cause)
PO155 * The current amperage in the front heated oxygen * Harness or connectors
1001 sensor heater (Left bank) circuit is out of the normal (The front heated oxygen sensor heater circuit is
range. open or shorted.)
{An improper voltage drop signal is sent to ECM = Front heated oxygen senscr heater (Left bank)

through the front heated oxygen sensor heater.)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Turn ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT.
Start engine and run it for at least 5 seconds at idle
speed.

OR

Start engine and run it for at ieast 5 seconds at idle
speed.
Select “MODE 3” with GST.

OR

ey 1
"

3)

Start engine and run it for at least 5 seconds at idle
speed.

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

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

EC-140



TROUBLE DIAGNOSIS FOR DTC P0155

Front Heated Oxygen Sensor Heater (Left bank)
(DTC: 1001) (Cont’d)

@

R EC-FO2H-L-01
|
] FUSE Refer to EL-POWER. 418
% 10A E}?I%CK A
m— : Deteciable line for DTG
t —  Non-detectable line for DTC )
J1Em] Bl -
BIW
BAN
=1 Le
FRONT HEATED
OXYGEN SENGOR LH
2]
W
9 E
r—r"
i !
I I A
I I GL
| I
I I
| | =0
| | il
| | : JOINT
I I __E CONNECTOR
| = p
i I 1 :
| | L]
{ | B
I I .
I | TF
| I
I I }
BAW | i ‘
|—.—| | | F@
| f
B : : B
| i I Fiaa
e @ — .J Bl
- L e

PUAN W = B4
T10]] 57l
O2HFL C2FL _
BR
ECM (ECCS CONTROL MODULE) §T
RS
Refer 1o last page (Foldout page}. b=
]
|1f1|1|1|1§> : g
W L _ BT
12345k = 6[7]8]9]i0
112} 3 4[1 501 6§t 7|1 81 gfeal2 2o afoa &
Toif1cefrod] [rodfrosfios 112]3 EL
rorfaslios] o] Lelelrislo]
HIEEE
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TROUBLE DIAGNOSIS FOR DTC P0155

SEFg%92R

<

®

SEF646P

|

ECM

}0] connECTOR]f

110

[Q]

SEF050S

E3)
TS.

DISCONNECT

€
(&

SEF586Q

Front Heated Oxygen Sensor Heater (Left bank)

(DTC: 1001) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

hJ

CHECK POWER SUPPLY.

1. Disconnect front heated oxygen sensor
l.H harness connector.

2. Turn ignition switch “ON".

3. Check voltage between terminal @ and
ground.

Voltage: Battery voltage

NG

. i Check the following.

OK

B v

" & Marness connectors

), ()

* Harness connector

* 10A fuse

* Harness for open or short
between front heated
oxygen sensar LH and
fuse

If NG, repair harness or

connectors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch "OFF".

2. Disconnect ECM hamess connector.

3. Check harness continuity between termi-
nat (1) and ECM terminal (i2).
Continuity should exist.

If OK, check hammess for shart.

NG

.| Repair harness or connec-

OK

Y

" tars.

CHECK COMPONENT

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

NG

.| Replace front heated oxy-

OK

b4

Disconnect and reconnect harness connec-
tors in the circuil. Then retest.

Trouble is not fixed.

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

¥

INSPECTION END

COMPONENT INSPECTION

| gen sensor (left bank).

Front heated oxygen sensor heater

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

Check continuity between terminals 2) and (1), ® and (2.
Continuity should not exist.

If NG, replace the front heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in} onto a hard surface
such as a concrete floor; use a new one.

EC-142



TROUBLE DIAGNOSIS FOR DTC P0156

Heater pad

/Holder
A \ 3 "

Zirconia tube

SEF327R|

ON BOARD DIAGNOSIS LOGIC

Rear Heated Oxygen Sensor (Rear HO2S) (Left
bank) (DTC: 0708)

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

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to OV in leaner
conditions.

Under normal conditions the rear heated oxygen sensor is not used
for engine control operaticn.

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

Diagnostic Trouble

Malfunction is detected when ...

Check Items

Code No. (Possible Cause)
PO1566 * An excessively high voltage from the sensor is sent to ECM. | ® Hamess or connectors
0708 ¢ The voltage from the sensor is constantty approx. 0.3V. {The sensaor circuit is open or shorted.)
¢ The maximum and minimum voltages from the sensor are not | * Rear heated oxygen sensor (Left bank)
reached to the specified voltages. * Fuel pressure
= |t takes more time for the sensor to respond between rich and | * injectors
lean than the specified time. * Intake air leaks
EC-143
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TROUBLE DIAGNOSIS FOR DTC P0156

Bmactivetestl [

FUEL INJECTION 25%
—o====z=z=x MONITOR =zzz==zzc-=:

CMPS+*RPM (POS) 725rpm

FR Q2 SEN-B2 0.94V

RR O2 SEN-B2 091V

M _up_ ][ Dwn J[Qd]

MEC798B

[ Ecm HCONNECTOH” o f&\H

66 43

&

SEF993R

Rear Heated Oxygen Sensor (Rear HO2S) (Left
bank) (DTC: 0708) (Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear heated
oxygen sensor circuit. During this check, a DTC might not be con-
firmed. _

1) Start engine and warm it up sufficiently.

2) Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR 02 SEN-B2” as the monitor item with
CONSULT.

3) Check “RR 02 SEN-B2" at idle speed when adjusting
“FUEL INJECTION” to +25%.

“RR 02 SEN-B2” should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.
“RR 02 SEN-B2” should be below 0.43V at least
once when the “FUEL INJECTION” is -25%.
OR
@ 1) Start engine and warm it up sufficiently.

2) Set volimeter probes between ECM terminals (sen-
sor signal) and {engine ground).

3) Check the voltage when racing up to 4,000 rpm under
no load at least 10 times.

{depress and release accelerator pedai as soon as pos-
siblg)

The voltage should be above 0.48V and below 0.43V
at least once during this procedure,

If the voltage can be confirmed in step 3, step 4 is
not necessary.

4) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in 3rd gear position.

The voltage should be above 0.48V and below 0.43V
at least once during this procedure.

...............

"_ }The voltage should be above

{Reference data)

0.48V at lsast one time.

0.43V at ieast one time.

---------------------------------

}The voltage should be below

SEF989R

EC-144



TROUBLE DIAGNOSIS FOR DTC P0156

Rear Heated Oxygen Sensor (Rear HO2S) (Left
bank) (DTC: 0708) (Cont’d)

2l
IGNITION SWITCH - - =
yTiON ST EC-RRO2LH-01
|
: FUSE [Referto EL-POWER, A
10A |BLOCK s
(J/B) . - Detectable line for DTC
t e - Non-getectable line for DTC
] | El
B/W
B/W
il LS
BEAR HEATED
OXYGEN SENSOR LH
(I 0 R N
PU/R w B B
c K> FE
=K~
1 I
| ! .
i [ GL
| |
+ 1 I
I I
| I MT
I | J%lNT CTOR
[ I ——Eg CONNE
B E 1 -
i f Z e
, . L]
i ] B
I | 4 .
| | TF
1 I
| |
BAW i |- 1 ] o
] e I 0
I I
F23
o 1 : :
| | ] r1 Fa
ke ® 5
| 1 e _
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AT K &
F3 F21
qp I Kl K KRNl B3 B E EA L v BT
1]2]s]4]5 =6 7[8]910
111 2l15]1 44 5]1 6|1 7[1 8] gz 0l jeSizale HA,
Il
oifio]iod] 4 EE] 38 L
107f108[109 10 O 4252627128 1
113]114[115 19 ECECENEAER 49
435363
|34]35136]37] B
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TROUBLE DIAGNOSIS FOR DTC P0156

Rear Heated Oxygen Sensor (Rear HO2S) (Left
bank) (DTC: 0708) (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START

¥
Fear heated oxygen || CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
,::\\____senscr harnessi 1. Disconnect rear heated oxygen sensor | ® Harness connectors
conpector LH \S\ (left bank) harmess connector and ECM (Fz),
\\\FQ@M:\\ﬂ harness connector. s Harness for open or short
: SEF294R| | 2. Check harness continuity between ECM between ECM and rear
terminal and terminal @ heated oxygen sensor LH
oy Ly i Continuity should exist. if NG, repair harmess or
Hs. Eé} @ Eé} 3. Check harhess continuily between ECM connectors.
—n 5 terminal (or terminal ®) and
Il Ecm  lo|connecTorl| ground.

66 Continuity should not exist.

If OK, check hamess for short.

@ I

CHECK GROUND CIRCUIT. NG | Repair harness or connec-
1. Loosen and retighten engine ground tors.

=

SEF0525 SCrews.
2. Check harness continuity between termi-

nal @ and engine ground.
Continuity should exist.
If OK, check harness for short.

IOK

CHECK COMPONENT NG Replace rear heated oxy-
(Rear heated oxygen sensor heater). | gen sensor.

¥

Refer to “"COMPONENT INSPECTION" on
next page.

OK
A 2

MBI SEF0318| | Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

B
DISCONNECT @e v Trouble is not fixed.
1.8. E}J Check ECM pin terminals for damage and
ﬂ-ﬁ check the connection of ECM harness con-
34/ nector. Reconnect ECM harness cannector

and retest.

!

l ! INSPECTION END
- hn

SEF0535

204 EC-146



TROUBLE DIAGNOSIS FOR DTC P0156

Rear Heated Oxygen Sensor (Rear HO2S) (Left

bank) (DTC: 0708) (Cont’d)

_s‘ 2] @ COMPONENT INSPECTION o
- Rear heated oxygen sensor heater
[Q] Check the following. ,
1. Check resistance between terminals @) and (1. BAA

Resistance: 2.3 - 4.3Q) at 25°C (77°F)

1 — 2. Check continuity. e
I
A Mg Terminal No. Continuity
DMSCONNECT ra
: ~'-_--1: @and(D! @l@ No L@
! [ | @and® @ @
o . -t - —l
If NG, replace the rear heated oxygen sensor.
mrm——— N CAUTION:
1 ! Discard any heated oxygen sensor which has been dropped
' / from a height of more than 0.5 m (19.7 in) onto a hard surface .
E e % such as a concrete floor; use a new one.
: /\4 3 ———
GISCONNEGT lr i :
€0 ! oL
ro el
- wus N S
SEF9748 BT
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TR
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FA&
BR
ST
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TROUBLE DIAGNOSIS FOR DTC P0161

Rear Heated Oxygen Sensor Heater (Left bank)
(DTC: 1002)

SYSTEM DESCRIPTION

Camshaft position sensor

The ECM performs ON/OFF control of the rear

ECM Rear
Engine speed (ECCS »| heated oxy-

control gen sensor

module) heaters

OPERATION

heated oxygen sensor heaters corresponding to the
enqgine speed Engine speed rpm Rear heated oxygen sensor
9 P ’ heaters
Above 3,200 OFF
Below 3,200 ON
Diagnostic Trouble Lo Check ltems
Code No. Malfunction is detected when .... (Possible Cause)
PO161 * The current amperage in the rear heated oxygsn * Harness or connectors
1002 sensor heater (Left bank) circuit is out of the normal (The rear heated oxygen sensor heater circuit is
range. open or shorted.)
{An improper voltage drop signal is sent to ECM * Rear heated oxygen sensor heater {Left bank)
through the rear heated oxygen sensor heater.)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

® 7

2)

Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
Start engine and run it for at least 5 seconds at idle
speed.

OR

&
2)

Start engine and run it for at least 5 seconds at idle
speed.
Select “MODE 3" with GST.

@

2)

3)

OR
Start engine and run it for at least 5 seconds at idle
speed.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
Perform “Diagnostic Test Mode il (Self-diagnostic
results)” with ECM.

EC-148



TROUBLE DIAGNOSIS FOR DTC P0161

Rear Heated Oxygen Sensor Heater (Left bank)
(DTC: 1002) (Cont’d)

6
IGNITION SW/ITCH EC-RQO2H-L-01 d
I
! FUSE |Refer to EL-POWER. i
oA |BLOCK A,
(/B) mwm— : Detectabie line for DTG
I : wemmeen . NON-detectable line for DTC
B3] =
B
B/W
. LG
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-+ FE
~
o
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I 1
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TROUBLE DIAGNOSIS FOR DTC P0161

Rear heated oxygen
-~
———.__ Sensor harness

= connector\\Ly_\\LS

SEFg94R

4

S O
SEF0445

Rear Heated Oxygen Sensor Heater (Left bank)

(DTC: 1002) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK POWER SUPPLY.

1. Disconnect rear heated oxygen sensor
LH harness connactor.

2. Turn ignitiors switch “ON”.

3. Check voltage between terminal @ and
ground.
Voltage: Battery voitage

NG

.| Check the following.

CK

[a A 4

"1 & Harness connectors

(=), (w)
» Harness connectors
* 10A fuse
* Hamess for open or short
hetween rear heated oxy-
gen sensor LH and fuse
If NG, repair harness or
connectors.

CHECK GRQUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connactor.

3. Check harness continuity between termi-
nal (1) and ECM terminal (7).
Continuity should exist.

If OK, check harness for short.

NG

4€ O de

HEE S CONNECTOH_“

101

(Q]

SEF0555

A @

HSCONNECT

(]

1 -y
3 - -y
DISCONNE:

¢

e

- e ol -

fiss!
15,

DISCONNECT

R

B

4
!
i
4
1
1

SEF9748

OK

hd

| tors.

Repair harness or connec-

CHECK COMPONENT

(Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION”
below.

NG

OK
A 4

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

Trouble is not fixed.

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

L J

INSPECTION END

COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check the following.

Replace rear heated oxy-
gen sensor (left bank).

1. Check resistance between terminals (4 and (1).
Resistance: 2.3 - 4.30) at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
@ad(D.®. @ o
@ad® @ @

If NG, replace the rear heated oxygen sensot.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-150



TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Right bank)
(Lean side) (DTC: 0115)

&

ON BOARD DIAGNOSIS LOGIC
With the Air/Fuel Mixture Ratio Self-Learning Controf, the actual mixture ratio can be brought closely to the

theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The A
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.
in case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.}), the 0
ECM judges the condition as the fuel injection systern malfunction and light up the MIL (2 trip detection logic). = 2
ECM
. Density of oxygen in exhaust gas (ECCS - LG
Frant heated oxygen sensors (Mixiure ratic feedback signal) ™ control » Injectors
module)
Diagnostic Trouble o Check Items
Code No. Malfunction is detected when ... (Possible Cause) EE
PO171 * Fuel injection system does not operate properly. * Intake air leaks
0115 * The amount of mixture ratic compensation is too large. (The | * Front heated oxygen sensar (right bank) GL
mixture ratio is too lean.) * Injectors {right bank) )
¢ Exhaust gas leaks
* |ncorrect fuel pressure T
¢ Lack of fuel
* Mass air flow sensor
AT
TF
PO
A
DIAGNOSTIC TROUBLE CODE CONFIRMATION a4
WacTiveTesT® [ PROCEDURE (Overall) &
SELF-LEARN B1 : 100% 1) Start engine and warm it up sufficiently.

O RO NITOR —aealo%e 2) Turn ignition switch “OFF” and wait at least 5 seconds. B
CMPSsRPM (POS} Orpm 3} Turn ignition switch “ON” and select “SELF-LEARN
COOLAN TEMP/S 93°C CONTROL"” in “ACTIVE TEST” mode with CONSULT.

FR (02 SEN-B1 0.01V 4) Clear the self-learning control coefficient by touching §7
AF ALPHA-BA 100% “CLEAR”.
mi 5) Select “DATA MONITOR” mode with CONSULT.
CLEAR [ 6) Start engine again and run it for at least 10 minutes at RS
SEF967Q idle speed.
The DTC P0171 should be detected at this stage, if a
malfunction exists. BT
7) U itis difficult to start engine at step 6, the fuel injection
system has a malfunction, too.
OR HA
EL
I[B)



TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Right bank)
(Lean side) (DTC: 0115) (Cont’d)

.'IEI*. 1) Disconnect mass air flow sensor harness connector.
42/ 2) Start engine and run it for at least 3 seconds at idle
speed.
3) Stop engine and reconnect mass air flow sensor har-
ness connector.
4) Turn ignition switch “ON”,
5) Perform Diagnostic Test Mode |l (Self-diagnostic
results) with ECM. Make sure DTC 0102 is detected.
6) Erase the DTC 0102 by changing from Diagnostic Test
SEF9BSR Mode Il to Diagnostic Test Mode |.
7} Perform Diagnostic Test Mode il (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.
8) Start engine again and run it for at least 10 minutes at
idle speed.
The DTC 0115 should be detected at this stage, if a
malfunction exists. :
9) |If itis difficuit to start engine at step 8, the fuel injection
system also has a malfunction.

300 EC-152



TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Right bank)
(Lean side) (DTC: 0115) (Cont’d)

aan
IGNITION SWITGH - - &l
ey ToNSuT EC-FUELRH-01
| I
® - : FUSE |Refer to EL-POWER. e
] g 10A {B.JIFI(BD)CK i
7.5A 10A ; , .
M Detectable line for DTC )
lex) e : Non-deteciabie fine for DTC 1214
| | §
WiR RAW BAN
l LG
B LG
|—l—|
WiR RAW BEW
] =1 1
ECCS
é g[l BI] RELAY BAY FE
9 =1
P 3 FRONT HEATED
u LIT]—I— ® ® . OXYGEN SENSORRH
LB W/R | I GL
1 2
WA W/R W/R [N LITI—I—
pU W
=1 3] =1 X i
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B WiR NO,_1 NO. 3 NO. 5 I I
2G| = A=S" 8G 1 1 1 JOINT -
26| Ed |—.—' |—,—| I—ITI—I | ! CONNECTOR
LB WiR w YR WG } :
| I |
| | —|2
LB WiR WiR w YR wiG I ] =
[—l—[ I_._I Fi01 i i | 1 I—r—, PD
= Hagp L a1 L1 1
) WR WIR W YiR WG o I j
| | B
B
| I '
[ [ J I |
LB w YR W/G PU W Loz
= B B e F25
[<] 102 104 [iE 115l I[26] BE
SSOFF INJ IN iNJ 02HR  02FR =
#1 #3 #5
ST
ECM {ECCS CONTRCL MODULE)
Refer to last page (Foldout page). ﬁ@
(ET), (M1)
@ EDe. dbe@ =
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TROUBLE DIAGNOSIS FOR DTC P0171

SEFQe9P

Front heated oxygen se

harness connector RH \

SEFe87R

E ' DISCONNECT “ . DISCONNECT

IOI CONNECTOR|

g

ECM

SEF0735)

302

Fuel Injection System Function (Right bank)
(Lean side) (DTC: 0115) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

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

l
CHECK EXHAUST AIR LEAK. NG_ Repair or replace.
Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.
¢ OK
NG

. Repair or replace.

1. Turn ignition switch “OFF”.

2. Disconnect front heated oxygen sensor
RH harness connector and ECM har-
ness connector.

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

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

Continuity should not exist.
If OK, check harness for short.

‘OK

SOr.
l OK
Bj
CHECK FRONT HEATED OXYGEN SEN- | NG | Repair hamess or connec-
SOR (RIGHT BANK). ™ tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-21.
2. Install fuel pressure gauge and check
fuel pressure.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 250.1 kPa
{2.55 kg/cm?, 36.3 psi)

When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 299.1 kPa

(3.05 kglfem?, 43.4 psi)

NG

jOK

.| Check fuel pump and cir-
"1 cuit. Refer to EC-244.

CHECK MASS AIR FLOW SENSCR.

E Check “MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT.

3.3 - 4.8 g-m/sec: at idling . .
12.0 - 14.9 gm/sec: at 2,500 rpm

NG

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

Refer to EC-93.

OR
Check “mass air flow” in MODE 1
with GST.
3.3 - 4.8 g'mysec: at idling
12.0 - 14.9 g-m/sec: at 2,500 rpm

v OK

®

EC-154




TROUBLE DIAGNOSIS FOR DTC P0171

W ACTIVETEST M

* %k POWER BALANCE * # *
z===z===-: MONITOR
CMPS*RPM (POS)
MAS AIR/FL. SE
IACV-AACHY

737rpm

1.20V
26%

O

Bl 2[3][4]
[siiell Il |

TEST

f—

START

SEFS68Q

——

@) T

At idle

Suitable tool

MEC703B

SEF595Q

Fuel Injection System Function (Right bank)
(Lean side) (DTC: 0115) (Cont’d)

!

CHECK FUNCTION OF INJECTORS
(RIGHT BANK).

1. Install aif parts removed.

2. Start engine.

3. Perform “POWER BALANCE” in
“ACTIVE TEST” mode with
CONSULT.

4. Make sure that each circuit pro-

speed drop.

NG

CR
Listen to each injector operating
sound.
Clicking noise should be
heard.

duces a mementary engine
9

OK

hd

Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle.

L4

1. Turmn ignition switch “OFF",

2. Disconnect injector harness connectors
on left bank.

3. Remove injector gallery on right bank.
Refer to EC-22.
Keep fuel hose and all injectors con-
nected te injector gallery.
The injector harness connectors an right
bank should remain connected.

D] v

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-239.
Repair harness or connec-
tors.

1. Disconnect all ignition coil hamess con-
nectors.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.

NG

OK

A

Check ECM pin terminals for damage and

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

¥

INSPECTION END

EC-155

Replace injectors from
which fuel does not spray
out,

FE

GL

MIT

TF

FA

303
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TROUBLE DIAGNOSIS FOR DTC P0172

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to carrect the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.), the
ECM judges the condition as the fuel injection system maliunction and light up the MIL (2 trip detection logic).

Fuel Injection System Function (Right bank)
(Rich side) (DTC: 0114)

ECM
Density of oxygen in exhaust gas (ECCS
Front heated oxygen sensors (Mixture ratio feedback signal) ™ control ™ Injectors
module)
Diagnostic Trouble Check Items

Malfunction is detected when ...

Code No. {Possible Cause)
PO172 * Fuel injection system does not oparate properly. * Front heated oxygen sensor {right bank}
o114 * The amount of mixture ratio compensation is too large. (The | * Injectors (right bank)

mixture ratic is too rich.)

* Exhaust gas leaks
* |Incorrect fuel pressure
* Mass air flow sensor

macTvetesTB [
SELF-LEARN B1:100%
CONTROL B2 : 100%
—zzo=zz==x MONITOR =====z====
CMPSRPM (POS) Orpm
COOQLAN TEMP/S 93°C
FR Q2 SEN-B1 0.8V
A/F ALPHA-B1 100%
|
[ CLEAR
SEF968Q

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)

@ 1) Start engine and warm it up sufficiently.
= 2} Turn ignition switch “OFF” and wait at least 5 seconds.
3} Tum ignition switch “ON” and select “SELF-LEARN
CONTROL" in “ACTIVE TEST” mode with CONSULT.
4) Clear the self-learning control coefficient by touching
“CLEAR".
5) Select “DATA MONITCR” mode with CONSULT.
6) Start engine again and run it for at least 10 minutes at
idle speed.
The DTC P0172 should be detected at this stage, if a
malfunction exists.
7) I it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too.
OR

EC-156



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel injection System Function (Right bank)

< (Rich side) (DTC: 0114) (Cont’d)

@ 1) Disconnect mass air flow sensor harness connector.
2

{ : ) Start engine and run it for at least 3 seconds at idle ¥
--\ 5 Mass air flow
/f\ sensor harnesslfk speed.

{ o/

""‘i conﬂector AN 3) Stop engine and reconnect mass air flow sensor har-

ness connector.
fi“ ‘
N\\ ow

(cl

/4_]}]

4) Turn ignition switch “"ON".

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

6} Erase the DTC 0102 by changing from Diagnostic Test

SEF982R Mode 1l to Diagnostic Test Mode | L

7) Perform Diagnostic Test Mode I (Seif-diagnostic
results) with ECM. Make sure DTG 0505 is detected.
8) Start engine again and run it for at least 10 minutes at
idle speed.
The DTC 0114 should be detected at this stage, if a
malffunction exists. 5
9} if it is difficult to start engine at step 8, the fuel injection ~
system also has a malfunction.

&5
=

&)
k|

=)
B
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)
(Rlch side) (DTC: 0114) (Cont'd)

oueny - [PSesw] ] EC-FUELRH-0f
| ' 3 | g .
@ . _ 1 FUSE  |Refer to EL-POWER.
| [
(Mi0) : .
g % L - o mmmm : Detectable line for DTG
.31U . — : Non-detectable line for OTC
| | | .
WiR RAW Biw :
BAW
Lle
W/R RAW B!lW
I il - I
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6” 6‘] RELAY BV
el ¢ il
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L/B W/R I I l
1 2
WiR WiR WiR L |—|7I—|
[l Iz ] T 3.
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LB WiR NO. 1 ND. 3 NO. 5 | |
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Refer to last page {Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0172

SEF09gP

Fuel Injection System Function (Right

bank)’

(Rich side) (DTC: 0114) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

n __l

CHECK FOR EXHAUST AIR LEAK.

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

NG

» Repair or replace.

/@\ N
Front heated oxygen sensor
\ harness connactor RH \Y \

SEF987R

OK

E A\

| M€ QA

(122>

[0 connEcTOR]|

el

&l -

([ Ecm

SEFQ73S

CHECK FRONT HEATED OXYGEN SEN-

SOR (RIGHT BANK).

1. Turn ignition switch “"OFF”.

2. Disconnect front heated oxygen sensor
RH harness connector and ECM har-
ness cohnector.

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

4. Check hamess continuity between ECM
terminal {or terminal @) and
ground.

Continuity should not exist.
If OK, check harnass for short.

NG

.| Repair harness or connec-

J'OK

| tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-21.
2. Install fuel pressure gauge and check
fuel pressure.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 250.1 kPa
(2.55 kgicm?, 36.3 psi)

When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 299.1 kPa

(3.05 kgiem?, 43.4 psi)

NG

Check fuel pump and cir-

Y

iOK

cuit, Refer to EC-244.

CHECK MASS AIR FLOW SENSOR.
@ Check “MASS AIR FLOW" in
“DATA MONITOR" mode with
CONSULT.
3.3 - 4.8 g-misec: at idling
12.0 - 14.9 g-m/sec: at 2,500 rpm
OR

NG

.| Check connectors for

“1 rusted terminals or loose
cohnections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-93.

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

3.3 - 4.8 g'm/sec: at idling

12.0 - 14.9 g-m/sec: at 2,500 rpm

@

¥ OK

®

EC-159

TP
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TROUBLE DIAGNOSIS FOR DTC P0172

BmactivetesTl [
* % % POWER BALANCE % % *

Zzzzo=o==z MONITOR ====z=cz=:
CMPSsRPM (POS} 737rpm
MAS AIR/FL. SE 1.20V
|ACV-AACN 26%
ER(21[3][4] rest
[5][6] || sTART
SEF968Q
= A ] 7
@@ iy /f;@
Click
c/:‘,, A
— Suitable taol
/] Cliek
C/,-c p
MEC7038

Fuel Injection System Function (Right bank)
(Rich side) (DTC: 0114) (Cont’d)

!

CHECK FUNCTION OF INJECTORS
(RIGHT BANK).

1. Install all parts removed.

2. Start engine.

3. Perform "POWER BALANCE" in
“ACTIVE TEST” mode with
CONSLULT.

4. Make sure that each circuit pro-
duces a momentaty engine
speed drop.

OR

NG

@ 3. Listen to each injector operating
sound.
Clicking noise should be
heard.

CK
Y

Remove injector assembiy.
Refer to EC-22.
Keep fuel hose and all injectors connacted

to injectar gallery.

Caonfirm that the engine is cooled down
and there are no fire hazards near the
vehicle.

Y

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-239.
Repair harness or connec-
{ors.

1. Disconnect all injector harness connec-
tors.

2. Disconnect all ignition coil hamess con-
nectors.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

Drips

Does not drip.
A

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

Replace the injectors fram
which fuel is dripping.

and retest.

INSPECTION END

EC-160




TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Left bank)
(Lean side) (DTC: 0210)

8

ON BOARD DIAGNOSIS LOGIC
With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the
thearetical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The bl
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.), the 5l
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic). 2
ECM
DEI"ISIty of oxygen in exhaust gas (ECCS - 7'@:
Front heated oxygen sensors {Mixture ratio feedback signal) ™ conirol > Injectors
module)
Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when ... (Possible Cause) e
PO174 * Fuel injection system does not operate properly. * |ntake air ieaks
0210 * The amount of mixture ratic compensation is too large. {The |+* Frent heated oxygen sensor (ieft bank) ol
mixture ratio is too lean.) * |njectors {left bank) -
® Exhaust gas leaks
* Incorrect fuel pressure MT
¢ Lack of fuel
* Mass air flow sensor
AT
TF
PO
FA
DIAGNOSTIC TROUBLE CODE CONFIRMATION 2
BMactveresT @ [ PROCEDURE (Overali) o
SELF-LEARN B1:100% (g 1) Start engine and warm it up sufficiently.

- O NToR a0, &/ 2) Tum ignition switch “OFF” and wait at least 5 seconds. &%
CMPS*RPM (POS) orom 3) Turn ignition switch “ON” and select “SELF-LEARN
COOLAN TEMP/S 93°C CONTROL” in "ACTIVE TEST” mode with CONSULT.

FR 02 SEN-B2 0.01V 4) Clear the self-learning control coefficient by touching ST
AF ALPHA-B2 100% “CLEAR".
n 5) Select "DATA MONITOR” mode with CONSULT.
CLEAR ] 6) Start engine again and run it for at least 10 minutes at FiS
SEFE70Q idle speed.
The DTC P0174 should be detected at this slage, it a
malfunction exists. BT
7) If it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too. )
OR HA
Bl

By
123



TROUBLE DIAGNOSIS FOR DTC P0174
Fuel Injection System Function (Left bank)

2 (Lean side) (DTC: 0210) (Cont’d)
@‘9 1) Disconnect mass air flow sensor harness connector.
j . 2) Start engine and run it for at least 3 seconds at idie
TSR Mass air flow d
“"‘i‘@ sensor hamess{K speea. .
= Q@‘ﬁ\ L8 T cannector . 3} Stop engine and reconnect mass air flow sensor har-
) AN N 1119 ZS] ness connector.

4) Turn ignition switch “ON".

5) Perform Diagnostic Test Mode Il (Sel-diagnostic
results) with ECM. Make sure DTC 0102 is detected.

6} Erase the DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode .

7) Perform Diagnostic Test Mode i (Self-diagnostic
resuits) with ECM. Make sure DTC 0505 is detected.

8) Start engine again and run it for at least 10 minutes at
idle speed.
The DTC 0210 should be detected at this stage, if a
malfunction exists.

9) If it is difficult to start engine at step 8, the fuel injection
system also has a malfunction.

‘s
=2

:f"" &) h @
NX%M’

SEF982R
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TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Left bank)
(Lean side) (DTC: 0210) (Cont’d)

A
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| ]
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% % |.31'U.| — Non-detectable line for DTG R
[ ] ]
WR RAW B
|
L5
B
I M32
F23
WiR RAW
I ,
ECGS o
6[| é'[| RELAY B e
ol o =1
2 3 FRONT HEATED
I—ITI—I |—|]_I—| ® ® OXYGEN SENSORRH (],
/B WiR I I I
i 2
W/R W/R WiR |—L|—l—-| LITI—| -
il i ] PR T
INJECTOR INJECTOR INJECTOR -
LB WiR NO. 2 NO. 4 NO. 6 I I
iy i F108 Ll AT
_____ } {
°G 3G 1 1 1 JOINT
Eq &g I—ITI—I I—lTI—‘ LI?I—J ! ! CONNECTCR
LB WR N WiL WiB | | F21
| [ TE
| |
4 ‘ I | e
1 |
/R W/R Y wiL W/B [ [ (L] )
(M32) W33 (FioD) i I
He [ 7] -89 V] :
G e el ]
LB WiR WiR ¥ WiL W/B I i l -4
)
I I
i | ® I I g
AN L S8,
L 5 !
1 4
UB ¥ WiL W/B PUR W F725 =
Il il [mEL Jimml ol _IE71] B
SSOFF N INJ INJ 02HFL  02FL
#2 4 8
Sy
ECM (ECCS CONTROL MOBULE)
Refer to last page (Foldout page). RS
ED, @D
ARGy <= @| @
= 5 g \5675;}6‘(’ = W L 2] 2T22]2]2] A M10 BT
D=HEl
1]2]3|Cl4l5]|€6]7 il2|sl4fs=_ _—>f6]7]8[8]10
5]7 ™32)
T8 (EBEF':') A BCIEEREET M- njizfrelr4fisprei7h eioop reolealpd = A
W HS.
K 1 )
to1]102]io] [ro4fras]ros EL
1e7[108]108} [ricftrifuiz
13 114] 11} [11]117]118
1T

SEFR03R

311



312

TROUBLE DIAGNOSIS FOR DTC P0174

SEFQ99P

Front heated oxygen
sensor harness connector LH

SEF992R
E DISCONNECT (‘ % DISCONNECT
A€ G M€
r— [
[ecm o comecTor] SIFEY
a7
-
SEF048S

Fuel Injection System Function (Left bank)
(Lean side) (DTC: 0210) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

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

NG

Repair or replace.

J,OK

CHECK FOR INTAKE AIR LEAK.
Start engine and run i{ at idle. Listen for an
intake air leak after mass air flow sensor.

NG

Repait or replace.

lOK

CHECK FRONT HEATED OXYGEN SEN-

SOR (LEFT BANK).

1. Turn ignition switch “"OFF”.

2. Disconnect front heated oxygen sensor
LH harness connecter and ECM harness
cohnector.

3. Check harness continuity between ECM
terminal @ and terminal (2).
Continuity should exist.

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

Continuity should not exist.
if OK, check harness for short.

NG

Repair harness or connec-

‘OK

tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure o zero.
Refer to EC-21.
2. Install fuel pressure gauge and check
fuel pressure.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 250.1 kPa
{2.55 kgicm?, 36.3 psi)

When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 299.1 kPa

(3.05 kgicm?, 43.4 psi)

NG

Check fuel pump and cir-

J,OK

| cuit. Refer to EC-244.

CHECK MASS AIR FLOW SENSOR.
Check "MASS AIR FLOW” in
"DATA MONITOR” mode with
CONSULT.
2.5 - 6.0 g'm/sec: at idling
8.5 - 19.0 g-m/sec: at 2,500 rpm
OR

NG

Check connectors for

Y

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

Refer to EC-93.

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

2.5 - 6.0 gm/sec: at idling

9.5 - 19.0 g'm/sec: at 2,500 rpm

[
ﬁ:]ll ]

+OKI

®

EC-164



TROUBLE DIAGNOSIS FOR DTC P0174

BMacTiveresTl O
* %k k POWER BALANCE % * %
—===zz==z= MONITOR =s5====zz=:
CMPSsRPM (POS) 737rpm
MAS AIR/FL SE 1.20V
IACV-AACHA 26%
Iy
LRI 4]] Test
56 I || START

SEFS71Q)

Suitable tool

MEC703B

SEF595Q)

Fuel Injection System Function (Left bank)
(Lean side) (DTC: 0210) (Cont’d)

l
CHECK FUNCTION OF INJECTORS NG | perform TROUBLE DIAG-

(LEFT BANK).
1. Install all parts removed.
2. Start engine.

3. Perform “POWER BALANCE" in
“ACTIVE TEST” mode with
CONSULT.

4. Make sure that each circuit pro-
duces a momenlary engine
speed drop.

OR
@ 3. Listen 1o cach Injector operating
sound.
Clicking noise should be
heard.

OK

L4

Confirm that the engire is cooled down
and there are no fire hazards near the

vehicle.
v

1. Turn ignition switch “OFF",

2. Disconnect injector harmess connectors
on right bank.

3. Remave injector gallery on left bank.
Refer to EC-22.
Keep fuef hose and all injectors con-
nected fo injector gallery.
The injector harness connactors on left
bank should remain connected.

E] A4

| NOSIS FOR NON-DE-

TECTABLE ITEMS,
“Injectors™, EC-239.
Repair harness or connec-
tors.

1. Disconnect all ignition coil hamess con-
nectors.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injector.

NG

| Replace injectars from

iOK

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

and retest.
v

INSPECTION END

EC-165

| which fuel doas.not spray

out.

G

=

I
\Jﬂiﬁ‘ﬁ

Eld

LG
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TROUBLE DIAGNOSIS FOR DTC P0175

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Seli-Learning Control, the actual mixture ratio can be brought closely to the
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.
In case the amount of the compensation value is exiremely large (The actual mixture ratio is too rich.), the
ECM judges the candition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

Fuel Injection System Function (Left bank)
(Rich side) (DTC: 0209)

ECM
Density of oxygen in exhaust gas (ECCS
Front heated oxygen sensors (Mixture rafio feedback signal) ™ control » |njectors
module)
Diagnostic Trouble Check Items

Malfuncticn is detected when ...

Code No. (Possible Cause}
PO175 * Fuel injection system does not operate properly. * Front heated oxygen sensor (left bank)
0209 * The amount of mixture ratio compensation is too large. (The | ® Injectors {left bank)

mixture ratio is too rich.)

= Exhaust gas leaks
* Incorrect fuel pressure
* Mass air flow sensor

BacTiveTEsTE [
SELF-LEARN B1:100%
CONTROL B2 : 100%

=zz=z=====z= MONITOR ==zzzz===-
CMPSsRPM (POS) Orpm
COOLAN TEMP/S 93°C
FA 02 SEN-B2 a8V
A/F ALPHA-B2 100%
M|
[ CLEAR
SEFS72Q

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE (Overall)

1) Start engine and warm it up sufficiently.

2} Turn ignition switch “OFF” and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “SELF-LEARN
CONTROL" in “ACTIVE TEST" mode with CONSULT.

4) Clear the self-learning control coefficient by touching
“CLEAR".

5) Select “DATA MONITOR” mode with CONSULT.

6) Start engine again and run it for at least 10 minutes at
idle speed.
The DTC P0175 should be detected at this stage, il a
malfunction exists.

7) If it is difficult to start engine at step 6, the fuel injection
system has a malfunction, t00.

OR
EC-166



TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)

(Rich side) (DTC: 0209) (Cont'd)

@ 1) Disconnect mass air flow sensor haress connector.

' Mass al flow 2) Start engine and run it for at least 3 seconds at idle Gl
4 sensor harness'—q\ speed. ) '

WHLE s connector . 3) Stop engine and reconnect mass air flow sensor har- M&

ness connector.

-(-%ﬁw;\,g.-.\ | ‘ S . P
=5 \o;'—i —_ ; Turn ignition switch “ON”.
\\\ v »@]!P 5) Perform Diagnostic Test Mode Il (Self-diagnostic U
\ " l D results) with ECM. Make sure DTC 0102 is detected. =
’ 6) Erase the DTC 0102 by changing from Diagnostic Test

SEF982R Mode Il to Diagnostic Test Mode |.

7) Perform Diagnostic Test Mode |l (Self-diagnostic
resufts) with ECM. Make sure DTC 0505 is detected.
8) Start engine again and run it for at least 10 minutes at

idle speed.
The DTC 0209 should be detected at this stage, if a
malfunction exists. EE

9) Ifitis difficult to start engine at step 8, the fuel injection
system also has a malfunction.

5
373

l=i=]

=
25
=
g

EL

By -
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TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)
(Rich side) (DTC: 0209) (Cont’d)

BATTERY IGNITION SWITCH EC-FUELLH-01

| I

® : FUSE  |Refer 1o EL-POWER.
i % 104 BLOCK

7.5A 10A 3 )
' MM : Detlectable line for DTC

% (‘5 w —  Non-detectable line for DTC
L] | ]

W/R RAY BIW

WR R
] L1 L |
E
é 6[| éﬂ FeCa bW
ed @ =]
FRONT HEATED
I—Li——" |—|Ii|—| ® ® OXYGEN SENSCA RH
LB WR I I I
1 2
W/R W/R W/R I_I I—|_|_|—I
PU/R W
INJECTOR INJECTCR INJECTOR r~._ . A
LB W/R NO. 2 NQO. 4 NG. 6 | ]
B Fig R
_____ JOINT
LLL.JI LI—;—-'-' |—!1TI—| N CONNEGT OR
LB WiR ¥ WiL WB : I' 7
A i §o
B RN g5t
‘ I | AR —lm
W/R WA Y Wil w/B | |
P10 (F o ==
1 N7 1 L. >— . 5 B
e Cle Ll e
L'B W/R W/R Y WL w/B I | I
I |
| | . I |
F1@- B
- 4 i
LB Y W/L W/B PU/R W FES FEO
=l [Fo7]l [Tios]l 1l ool 711
SSOFF INJ INJ INS.J 02HFL  02FL
#2 #4 #

ECM (ECCS CONTROL MODULE)

Refer to last page {Foldout page).

ED . D)

[ ] [ ]
Mo CREH® @ 5 @
5 5 = \slsl7]s/ o B W DA ABABEAH 3
=]
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TROUBLE DIAGNOSIS FOR DTC P0175

SEFQ99P

SEF292R

" A€

DRSCONNECT

pa——

|

ECM

o] connecronr]|

57

SEF0488

Fuel Injection System Function (Left bank)
(Rich side) (DTC: 0209) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

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

NG

Repair or replace.

lyst.
l OK
B

CHECK FRONT HEATED OXYGEN SEN-

SOR (LEFT BANK).

1. Turn ignition switch “OFF™.

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

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

4. Check hamess continuity between ECM
terminal @ (or terminal {2}) and
ground.

Continuity should not exist.
If OK, check harness for short.

NG

Repair harness or connec-

¢OK

tors.

CHECK FUEL PRESSURE.
1. Release fuel pressurg io zero.
Refer to EC-21.
2. Install fuel pressure gauge and check
fuel pressure.
At idling:
When fuel pressure regulator valve
vacuum hese is connected.
Approximately 250.1 kPa
(2.55 kgfem?, 36.3 psi)

When fuel pressure reguiator valve
vacuum hose is disconnected.
Approximately 298.1 kPa

(3.05 kg/cm?, 43.4 psi)

NG

Check fuel pump and cir-

¢0K

| cuit. Refer to EG-244.

CHECK MASS AIR FLOW SENSOH.
Check “MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT,
3.3 - 4.8 g-m/sec: at idling
12.0 - 14.9 g'm/sec: at 2,500 rpm
OR

NG

Check connectors for

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

Refer to EG-93.

G-T-'r Check “mass air flow” in MODE 1
with GST.
3.3 - 4.8 gm/sec: at idling
12.0 - 14.9 g'm/sec: at 2,500 rpm

+OK

®

EC-169
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TROUBLE DIAGNOSIS FOR DTC P0175

W AcTVETEST B

* % % POWER BALANCE * * %
MONITOR
CMPS*RPM {POS)
MAS AIR/FL SE
IACV-AAC/V

737rpm

1.20V
26%

]

L] |

TEST
START

(1] 3][4]
[51lell 1|

SEFS71Q

At idle

Suitable tool

MEC703B|

Fuel Injection System Function (Left bank)
(Rich side) (DTC: 0209) (Cont’d)

|

CHECK FUNCTION OF INJECTORS

(LEFT BANK).

1. Instadl all parts removed.

2. Start engine.

3. Perform “POWER BALANCE"” in

“ACTIVE TEST" mode with

CONSULT.

4. Make sure that each circuit pro-
duces a momentary engine
speed drop.

NG

Y

OR
3. Listen to each injector operating
sound.
Clicking noise should be
heard.

K

Y

Remove injector assembly.

Refer o EC-22.

Keep fuel hose and all injectors connected
to injector gallery.

4

Confirm that the engine is ccoled down
and there are no fire hazards near the
vehicle.

v

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-239.
Repair harness or connec-
tors.

1. Disconnect all injector harness connec-
tors.

2. Disconnect all ignition coil harness con-
nectors.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

Drips

#Does not drip.

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

and retest.

INSPECTION END

EC-170

Replace the injectors from

"| which fuel is dripping.




TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0603)

ON BOARD DIAGNOSIS LOGIC
If a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen-

sor (OBD), the misfire is diagnosed.
The misfire detection logic consists of the following two conditions.

Engine speed ECM

Crankshaft position sensor (OBD)

¥

1. One Trip Detection Logic {Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction indi-
cator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the misfire
every 200 revolutions.
If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will change
from blinking to lighting up.
(After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will cause
three way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic (Exhaust quality deterioration)
When a misfire that will not damage the three way catalyst (but will affect exhaust emission)} occurs, the
malfunction indicator lamp will light up based on the second consecutive trip detection logic. In this
condition, ECM monitors the misfire for each 1,000 revolutions of the engine.

Diagnosti¢c Trouble N Check Iltems
Maklunct .
Code No. aifunction is detected when (Possible Cause)
P0O300 {0701} * Multiple cylinders misfirs, * Improper spark plug
s Insufficient compression
P0301 (0608) ® No. 1 cylinder misfires. * Incorrect fuel pressure
P0302 (0607) * No. 2 cylinder misfires. ° EGRvabve
* |njector circuit is open or shoried
P0303 (D606) * No. 3 cylinder misfires. ¢ Injectors
. 4 ol . * |Intake air leak
P0304 (0605) No. 4 cylinder misfires. * |gnition secondary circuit is open or
PO305 (0604) * No. 5 cylinder misfires. shorted
* Lack of fuel
P0306 (0603) * No. 6 cylinder misfires. * Magnetized flywheel (drive plate)

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE (Overall)

1) Turn ignition switch “ON", and select “DATA MONITOR” mode with CONSULT.
2} Start engine and warm it up sufficiently.
3} Turn ignition switch “OFF” and wait at least 5 seconds.
4) Start engine again and drive at 1,500 - 4,000 rpm for at least 8 minutes.
OR

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 5 seconds.

Start engine again and drive at 1,500 - 4,000 rpm for at least 8 minutes.
Select "“MODE 3" with GST.

KA AL A

CR

Start engine and warm it up sufficiently.

Turn ignition switch “OFF" and wait at least 5 seconds.

Start engine again and drive at 1,500 - 4,000 rpm for at least 8 minutes.
Perform “Diagnostic Test Mode 1l {Self-diagnostic results)” with ECM,

G N =
e o vt v

EC-171

@

(A

=

=
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R
T
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X
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0603) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed. Listen
for the sound of the intake air feak.

NG

Discover air leak location

¥

OK

A4

and repair.

79N\

Injector harness connector

SEC547A
= MacTivetesTl O
* % % POWER BALANCE * % #
—zmzzzzz==z MONITOR zzzzzozem=s
CMPS*RPM (POS)  737spm
MAS AIR/FL SE 1.20V
IACV-AAC 26%
m
[ I3[ 4]] Test
516l [ | sTART
SEF971Q
B

-Suitable tool

MEC703B

Ignition wire

Spark plug

SEF036S

CHECK FOR EXHAUST SYSTEM CLOG-
GING.

Stop engine and visually check exhaust
tube, three way catalyst and muffler for

NG

Repair or replace it.

dents.
i OK

CHECK EGR FUNCTION.
Perform OVERALL FUNCTION CHECK
(Procedure for malfunction B) for EGR

NG

Repair EGR system.

Function.
l oK

Refer to EC-187.
B8]
PERFORM POWER BALANCE TEST.

1. Perform “POWER BALANCE” in

“ACTIVE TEST" mode.
Is there any cylinder which does
not produce a momentary
engine speed drop?
OR

No

Go to on next page.

When disconnecting each injector
harness connector one at a time, is
there any cylinder which does not
preduce a momentary engine
speed drop?

Yes

Y

CHECK INJECTOR. .
Does sach injector make an operating
sound at idle?

Check injector(s) and cir-

Yes

E] L 4

h 4

cuit(s). Refer to EC-238.

CHECK IGNITION SPARK.

. Disconnect ignitiors wire from spark
plug.

. Connect a known good spark plug to
the ignition wire.

. Place end of spark plug against a suit-
able ground and crank engine.

. Check for spark.

NG

CHECK COMPONENT

hd

320

OK

(Go to @ on next page.)

EC-172

(Ignition wires).
Refer to “COMPONENT

INSPECTION", EC-174.
OK J' NG
Replace.

Y

Check ignition coil, power
transistor and their circuits.
Refer to EC-219,




TROQUBLE DIAGNOSIS FOR DTC P0300 - P0306

SEF156t

( _q__——_;messure
T I/ gauge
b, %/f

Return hose
/4

Fged hose

a &‘
SEF864R

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0603) (Cont’d)
@

l

CHECK SPARK PLUGS.
RBemove the spark plugs and check for
fouiing, etc.

NG

N Repair or replace spark

OK

4

"1 plug(s).

CHECK FUEL PRESSURE.
1. Release fuel pressure lo zero. Refer to
EC-21.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/icm?, 34 psi)

NG

. | Check fuel pump and cir-

OK

A

cuit.

CHECK COMPRESSION PRESSURE.
Refer to EM section.
» Check compression pressure.
Standard:
kPa (kg/cm?, psi)/300 rpm
1,196 (12.2, 173)
Minimum:
kPa (kg/cm?, psi)}300 rpm
883 (9.0, 128}
Difference between each cylinder:
kPa (kg/cm?, psi)/300 rpm

NG

Check pistons, piston rings,

" | valves, valve seats and cyl-

inder head gaskets.

98 (1.0, 14)
OK
L4
CHECK IGNITION TIMING. NGL Adjust ignition timing.
Perform “Basic Inspection”, EC-60.
OK
L
CHECK MASS AIR FLOW SENSOR. NG | Check connectors for

Check "MASS AIR FLOW" in
“DATA MONITOR” mode with
CONSULT.

OR

Check “MASS AIR FLOW” in

MQODE 1 with GST.
3.3 - 4.8 gom/sec: at idling
12.0 - 14.9 g-m/sec: at 2,500 rpm

¢+ OK
{Go to on next page.)

EC-173

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

Refer io EC-93.

If NG, repair or replace it.

6L

M

AT

E i

o
153

321



322

'TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

No. 6 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0603) (Cont'd)

v

CHECK SYMPTOM MATRIX CHART.
Check items on the rough idle symptom in
“Symptom Matrix Chart”, EG-76.

NG | Repair or replace.

OK

Y

Some tests may cause a Diagnostic
Trouble Code to be set.
Erase the DTC frem the ECM memory

| after performing the tests. Refer to EC-32.

Y

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

L 4

INSPECTION END

SEF174P

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

COMPONENT INSPECTION

~Ignition wires

1. Inspect wires for cracks, damage, burned terminals and for

improper fit.

2. Measure the resistance of wires to their distributor cap termi-
nal. Move each wire while testing to check for intermittent

breaks.
Resistance: _
Cylinder No. Resistance kil [at 25°C (77°F)]

1 Approximately 6.5
2 Approximately 10.0
3 Approximately 8.5
4 Approximately 12.5
5 Approximately 9

6 Approximately 11.0

" If the resistance exceeds the above specification, inspect igni-
tion wire to distributor cap connection. Clean connection or
replace the ignition wire with a new one.

EC-174



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (DTC: 0304)

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

r i
_' - -
Piezoelectric e!(r:rmerlt//T
Vo SEF332| e

* Freeze frame data will not be stored in the ECM for the knock sensor. The MIL will not light for knock
sensor malfunction.

Diagnostic |
Trouble Code Malfunction is detected when ... Check items FE
No {Possible Cause)
PQ325 * An excessively low or high voltage from the knock * Harness or connectors eL
0304 sensor is sent to ECM. (The knock sensor circuit is open or shorted.}
* Knock sensor
BT
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
AT

1) Turn igniticn switch “ON” and select "DATA MONITOR”
mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle TE

speed.
OR
1) Start engine and run it for at least 5 seconds at idle pp,
speed.
2) Select “MODE 3" with GST.
OR 7
@ 1) Start engine and run it for at least 5 seconds at idle
speed.

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

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

jile)]
=

BT

EL



TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (DTC: 0304) (Cont’d)
EC-KS-01

ECM (ECCS CONTROL MODULE) m : Detectable line for DTC
wesmmm ;. Non-detectable line for DTC

w
gt

wW

) @—

| |

| }

| |

| |

I 1

f i

P.._ ," '_III—] éEEIIJEECTOH

T
&

KNOCK
SENSOR

4'—
1] @ == & e o0
|||-mj

0
(L]
M
no
(=]

] 41 EIEI AN <
" \5678} AR 2|2|2|2]2f
J———
1011ezfi0a] |10a]i05]108 1]2f3] 4]
1o7j1csftog] [rof ]z [sle]718]9] [10] O 53
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SEFB04R
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TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (DTC: 0304) (Cont’d)
Engine ground == = DIAGNOSTIC PROCEDURE

INSPECTICN START @
l
- , A
Loosen and retighten engine ground
SCrews.
[
] B |
AR o/ seroats| | CHECK INPUT SIGNAL CIRCUIT-1. NG | Repair hamess or connec- e
1. Turn ignition switch “OFF”, tors. =
@ = L) 2. Discennect ECM harness connector and
~ Knock sensor s knock senscr sub-harness connector.
< "~ sub-harness connector-_ 3. Check harmess continuity between sub-
& 7 .
N T 7o harmess connector terminal @ and

7] ECM terminat .

P pr Continuity should exist. 2=
AN AR

It OK, check harness for short.

< w8 1P
s @‘\‘@J/‘ > oL

. S Q% - v
.O;{‘\L NS CHECK INPUT SIGNAL CIRCUIT-2, NG | Check the following.
\{‘ S Check resistance between terminal @ | » Harness for open or short T
SEF996R] | and engine ground. between knock sensor W
Resistance: sub-harness connector
El 500 - 620 ke [at 25°C (77°F)] and knock sensor ,_
s DISCONNECT (_ Y Foay If OK, check harness tor short. If NG, repair harness or AT
Ws. E@ ct:@ K Géj] It is necessary to use an ohmmeter connectors.
—_— y 'M which can measure more than 10 M{). * Knock sensor {Compo-
([ ecm lofconnecTor]| 1]2]3[4 D) nent inspection) TE
oy = slel7 [6) OK If NG, replace knock sen-
SOF.
@ Disconnect and reconnect hamess connec-
tors in the circuit. Then retest.
- - Fa&
SEF032S ¥ Trouble is not fixed.
Check ECM pin terminals for damage and
check the connection of ECM harness con- B

nector. Reconnect ECM hamess connector

DISCONNECT
A& e

15. l
AR ’
@E@ INSPECTION END
ST
SEF0335
COMPONENT INSPECTION BT
& DISCONNECT 2
Gg} | Knock sensor _
P . e Use an ohmmeter which can measure more than 10 MQ. gl
2l1) 1. Disconnect knock sensor harness connector.
& 2. Check resistance between terminal @ and ground.
Resistance: 500 - 620 k() [at 25°C (77°F)] EL
CAUTION:
@ Do not use any knock sensors that have been dropped or
be o physically damaged. Use only new ones. _ o3¢

SEF546P
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TROUBLE DIAGNOSIS FOR DTC P0335

Permanent magnet

SEF956N

N

Rear heated oxygéﬁ densor
~

Q Crankshaft posi'cicm SENSor

(OBD)),”( 7/\ \
UK

Transmlssmn

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802)

The crankshaft position sensor (OBD) is located on the transaxle
housing facing the gear teeth (cogs) of the flywheel or drive plate.
It detects the fluctuation of the engine revolution.

The sensor consists of a permanent magnet, core and coil.

When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due io the changing magnetic field, the voltage from the sensor
changes.

The ECM receives the voltage signal and detects the fluctuation of
the engine revolfution.

This sensor is not directly used to control the engine system. It is
used only for the on board diagnosis of misfire.

Engine front SEF987R
Diagnostic
Trouble Code Malfunction is detected when .... Cth‘Ck Items
(Possible Cause)
No.
P0O335 * The proper puise signal from the crankshaft position * Harness or connectors
0802 sensor (OBD) is not sent to ECM while the engine is (The crankshaft position sensor (OBD) circuit is

running at the specified engine speed.

open.)
* Crankshaft position sensor (OBD)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON" and seiect “DATA MONITOR"

mode with CONSULT.
2) Start engine and run it for at least 15 seconds at idle

speed.
OR
& 1} Start engine and run it for at least 15 seconds at idle
speed.
2) Select “MODE 3” with GST.
OR
@ 1) Startdengine and run it for at least 15 seconds at idle
speed.

23y Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”,

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

EC-178



TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802) (Cont’d)

EC-CKPS-01
CRANKSHAFT
POSITION
SENSOR (OBD) o
GID) (A
1 > WIS : Detectable line for DTC
LlTl—l I—L'.‘I—J m—: Non-detectable line for DTC
L BW Eli
S —
[ I
| I L&
| I
[ f
! !
I {
I I
LT T e —
L BAW FE
F100
(L3 L s
L Bw oL
F__ _____ _’—
[ I
| ] =
I | 1
I t
I I
| | I
, , AT
I I
[ |
| [ E
| " TF
[ |
JOINT
S N = T 1— |ConNECTOR
————— call PD
L)
B _
1 FA
emil)
I Gild
L
[l - I
53
1 B
A
= 2 =
25 §T
ECM (ECCS GONTROL MODULE)
RS
BT
A E z]3]4y
ey e EErEEE @0
A
worioz]ioa| frod[vos]r06 POz 12223 EL
1orfice[109] [1x0111friz 2425[26(27128] 1 =0 |
13| 1141115 |116[117]118 @ W
EDEEEREH 5%
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TROUBLE DIAGNOSIS FOR DTC P0335

! /
__Rear heated oxygeﬁ sensor

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: 0802) (Cont’d)
DIAGNOSTIC PROCEDURE

//%%

INSPECTION START

Transmmsmn

Engine front SEF997R

DISCONMECT
.’ € 24

DISCONNECT
2

L Ecm —lOrCONNECTOR"
53

SEF0395

SEF0385

Y

CHECK INPUT SIGNAL CIRCUIT. . NG_ Check the following.

1. Turn ignition switch “OFF”. | » Hamess connectors

2. Disconnect crankshaft position sensor (),

(CBD) and ECM harness connectors. * Harness for open or

3. Check continuity between ECM terminal short between ECM and
63 and terminal (1. crankshaft position sen-
Continuity should exist. sor (OBD)

If OK, check harness for short. {if NG, repair harness or
oK connectors.
E ¥

CHECK GROUND CIRCUIT. _ NG_ Check the following.

1. Loosen and retighten engine ground "] = Harness connectors
SCrews. (Fs),

2. Check harness continuity between ter- » Harness for open or
minal @ and engine ground. short between crankshaft
Continuity should exist. position sensor {OBD}
If OK, check harness for short, harness connector and

engine ground
OK If NG, repair harness or
connectors.
A
NG

CHECK COMPONENT

[Crankshaft position sensor (OBD))
Refer to “COMPONENT INSPECTION”
on next page.

Y

K
vo

Disconnect and reconnect harness cennec-
tors in the circuit. Then retest.

¥ Trouble is not fixed.

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

v

INSPECTION END

EC-180

Replace crankshait posi-
tion sensor (QBD).




TROUBLE DIAGNOSIS FOR DTC P0335

SEF960N

(

SEF151P

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802) (Cont’d)

COMPONENT INSPECTION
Crankshaft position sensor (OBD)

1.

2.
3.
4

Disconnect crankshaft position sensor {OBD) harness connec-
ior.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 432 - 528(2
[at 25°C (77°F)]
If NG, replace crankshaft position sensor (OBD).

EC-181

Gl

BT

JiE
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TROUBLE DIAGNOSIS FOR DTC P0340

Rotor head

Igrition coil
with power

transistor
SEF998R

120° signa! slit for No_ 1 cylinder

120° signal siit
SEF614B

Camshaft Position Sensor (CMPS)(DTC: 0101)

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

The camshaft position sensor has a rotor plate and a wave-form-
ing circuit. The rotor plate has 360 slits for a 1° (POS) signal and
6 slits for a 120° (REF) signal. The wave-forming circuit consists
of Light Emitting Diodes (LED) and photo diodes.

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

Rotor plate
Diagnhostic Ch
I eck Items
Trout')\I‘% Code Malfunction is detected when .... (Possible Cause)
P0340 A} Either 1° or 120° signal Is not sent to ECM for the * Harness or connectors
010 first few seconds during engine cranking. {The camshaft position sensor circuit is open or

specified engine speed.

B) Either 1° or 120° signal is not sent to ECM often .
encugh while the engine speed is higher than the -

C) The relation between 1° and 120° signal is not in the
nermal range during the specified engine speed.

shorted.)
s Camshaft position sensor
Starter motor (Refer to EL. section.)
Starting system circuit {Refer to EL section.}
Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.
Perform “Procedure for malfunction A” first. if DTC cannot be
confirmed, perform “Procedure for malfunction B and C”.
Procedure for malfunction A
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Crank engine for at least 2 seconds.

OR
1) Crank engine for at least 2 seconds.

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

Select “MODE 3” with GST.
OR

3) Perform “Diagnostic Test Mode I” (Self-diagnostic

results) with ECM.

Crank engine for af least 2 seconds.

EC-182



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS)(DTC: 0101)
(Cont’d)
Procedure for malfunction B and C
1) Turn ignition switch "ON”. _
2} Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for at least 2 seconds at idle 3

speed.
OR
{%—g 1) Start engine and run it for at least 2 seconds at idle gy
speed.
2) Select “MODE 3” with GST.
OR LG
(voy 1) Start engine and run it for at least 2 seconds at idle
speed.

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

3} Perform “Diagnostic Test Mode 11" (Self-diagnostic
results} with ECM. PE

GL

[T



TROUBLE DIAGNOSIS FOR DTC P0340
Camshaft Position Sensor (CMPS)(DTC: 0101)
(Cont’d)

BATTERY EC-CMPS-01

Refer to "EL-POWER'".

7.5A

m : Dcisctable line for DTC
e Non-detectable line for DTC

Za =
‘itfb'

—4-

CAMSHAFT
WwiR - WiR POSITION
I_I_l |_L| SENSO
[ 7] (Distributor)
ECCS
% 6[] 6[| RELAY LAl kel L)
? ? BAW L B
2 6 _
(L2 |Led) I
LB BW : :
A i i
I |
I [
LB BW I |
’—'-] I—J—I@ i i
: :
/B BW | |
I | i I
' I
JOINT
t ! CONNECTOR
UB  BW | | —'—‘“Z—l
I_J_l I_LI | I T
2 e | | e
/B BW | | li
1 |
I I
I I I — E e
@ I I
I | |
E- — — — |
® -~ Fe B
| o .
B BW B BIW L L 0L B8
SSOFF ECMP ECMP FOS REF REF

Refer to last page (Foldout page).

= I — ED. @D
T 3[7 ]
(ERLERE [ DO EHEEEEE N
GY BR

1
MR E 2TEF2|2[2| i

1011102(103] 104
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TROUBLE DIAGNOSIS FOR DTC P0340
Camshaft Position Sensor (CMPS)YDTC: 0101)

T (Cont’d)
DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

N
S
D
Y
/
)

% INSPECTION START
AN ¢ i
= N D v
" Camshatt - <] ol CHECK POWER SUPPLY. NG | Check the following. |
, position sensor  © - R S 1. Turn ignition switch “OFF”. "| ® Harness connectors Eld
harne'ss connaptor o s ’ﬁ 2. Disconnect camshaft position sensor (F21), (Wiz)
W &, harness connector. ¢ Harness connectors
//ﬂ—”‘—\\\( SEF999R) | 3. Tum ignition switch “ON”. @), D LG
4. Check voltage between terminal (8) * Harness for open or short
and ground with CONSULT or tester. between camshaft posi-
Voltage: Battery voltage tion sensor and ECCS

& DISCONNECT relay
. Gé} @-@) OK i NG, repair hamess or
(I T8 connectors. EE

E] h 4
CHECK INPUT SIGNAL CIRCUIT. NG, | Repair hamess or connec- | o
1. Tum ignition switch “OFF”, " tors. -
® O 2. Disconnect ECM harness connector.
= 3. Check harness continuity between sen- e
SEF040S sor terminal (4) and ECM terminals BT
- , sensor terminal @ and ECM ter-
Bl Engine ground == = minals @9), @4). .
Continuity should exist. &l
If OK, check harness for short.
OK TF
L4
CHECK GROUND CIRCUIT. NG | |t NG, repair hamess o
1. Loosen and refighten engine ground " | connectors. PR
SCrews.
2. Check harmess continuity between sen-
sor terminal (8) and engine ground. =

Continuity should exist.

If QK, check harmess for short.

DISCONNECT

E @ & BISGONNEGT F’( fﬁ'\
j OK i

A€ O) A€ ‘.
T ecm IPSFCONNECTOR" B3 [58) CHECK COMPONENT NG | Replace camshaft position .
= T (Camshaft position sensor). "| sensor. i

— Refer to “COMPONENT INSPECTION”
@ on hext page.

QK ST

¥
@ Disconnect and reconnect harness con- B&
necters in the circuit. Then retest. =

SEF0438

Trouble is not fixed.

' 27

Check ECM pin ferminals for damage and

o 5SS oy check the connection of ECM harness

ESI (Cﬁ%‘ connector. Reconnect ECM hamess con- [
nector and retest.

GRERER . ‘

h 4 Eﬂ_
INSPECTION END

[Q]
R B

SEF0465

EC-185 333
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TROUBLE DIAGNOSIS FOR DTC P0340

SEF0475

SEF001S

Camshaft Position Sensor (CMPS)(DTC: 0101)
(Cont’d)
COMPONENT INSPECTION

Camshaft position sensor

1. Start engine.

2. Check voltage between camshaft position sensor terminals
3@, @ and ground with AC range.

Condition Terminal Voltage
Approximately 1.0V*
@ and ground (AC)

Engine running at idle
Approximately 2.4V*

(AC)

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

@ and ground

If NG, replace distributor assembly with camshaft position sen-
SOr.

3. Remove distributor cap. Visually check signai plate for damage
or dust.

After this inspection, DTC P0340 (0101) might be displayed
with camshaft position sensor functioning properly. Erase the
stored memoty.

EC-186



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302)

SYSTEM DESCRIPTION

This system cuts and controls vacuum applied to the
EGR valve and EVAP canister to suit engine oper-
ating conditions. This cut-and-control operation is
accomplished through the ECM and the EGR valve
& EVAP canister purge control solenoid valve. When

Low engine coolant temperature

Engine starting

High-speed engine operation

Engine idling

Excessively high engine coolant temperature

&d
2

Camshaft position sensor Engine speed .
o EGR valve WA
- . : ECM & EVAP
Mass air flow sensor Amount of intake air
* (ECCS canister
. control "} purge con- T
Engine coolant temperature sensor Engine coolant temperature o module) trol sole- =
) noid valve
Ignition switch Start signal _» LG

the ECM detects any of the following conditions, Mass air flow sensor maliunction

current flows through the solenoid wvalve. This L
causes the port vacuum to be discharged into the

atmosphere. The EGR valve and EVAP canister

remain closed. BT

EGR and vacuum EGR valve & EVAP canister purge control solenoid valve

EVAP canister
purge control valve —j

AT

Ignition switch
{power supply}

ECM
J EGR temperature sensor
—>

ECM

o

Throtile

SEF220R

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve controls the amount of exhaust gas routed 1o 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.

geoCo
boGoo

. SEF783K

EGR valve and EVAP canister purge control solenoid
valve

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

When the ECM sends an OFF signal, the vacuum signal passes
through the solencid valve. The signal then reaches the EGR valve
and EVAP canister. '

To EGR valve
and EVAP canister

To intake ’

air flow

Vacuum
signal

SEF240PE
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont’'d)

EGR temperature
nsor "
sens is diagnosed.
EGR
temperature
ECM
SEF073P,

ON BOARD DIAGNOSIS LOGIC

'f the absence of EGR flow is detected by EGR temperature sen-
sor under the condition that calls for EGR, a low-flow malfunction

If EGR temperature sensor detects EGR flow under the condition
that does not call for EGR, a high-flow malfunction is diagnosed.

Diagnostic Trouble

Malfunction is detected when ...

Check {tems

Code No. (Possible Cause)
P0400 A) The exhaust gas recirculation (EGR) flow is exces- | ® EGR valve stuck closed
0302 sively low during the specified driving condition. * EGRC-BPT valve leaking

B} The exhaust gas recirculation (EGR} flow is exces-
sively high during the specified driving condition.

* Passage blocked

* EGR valve & EVAP canister purge control solenoid
valve

* Tube leaking for EGR valve

» EGR temperature sensor

* EGR valve & EVAP canister purge control solenoid
valve

* EGR valve leaking or stuck open

» EGR temperature sensor

OVERALL FUNCTION CHECK
Use this procedure to check the overall EGR function. During this check, a DTC might not be confirmed.

Before starting with the following procedure, check the engine coolant temperature of the freeze frame data
with CONSULT or Generic Scan Tool.
If the engine coolant temperature is higher than or equal to 75°C {167°F), perform only “Procedure for mal-

function A”.

If the engine coolant temperature is lower than 75°C (167°F), perform both “Procedure for malfunction A” and
“Procedure for malfunction B”.

EC-188



TROUBLE DIAGNOSIS FOR DTC P0400

EGR ?émperatur
sensor harness [
I, connector "%
“\.‘i . g

SEF00238

cID
|

ML
1

® O

!

AEC783

—

CONNECT
“e

r.-‘v

[ ECM_ |O[CONNECTOR] '
Ceon Pl ¢
t
SEFi174P
b

- T AN )\;a‘ 5‘ )
Y0 { EGR valve & EVAP canister -
=17 ) _purge control solenoid valve
harngss connector
G/ e 0
@. ’ N - )

%, =
SV SUE

EGR Function (DTC: 0302) (Cont’d)

Procedure for malfunction A

1) Start engine and warm it up sufficiently.

2) Check the EGR valve lifting when revving from 2,000 rpm up
to 4,000 rpm under no load.
EGR valve should lift up and down without sticking.

If EGR valve does not lift up and down, try again with either of the

following methods:

¢  Select “"EGRC SOLENCQID VALVE” in "ACTIVE TEST”

mode with CONSULT and turn the solencid valve
“QFF". '
@ ¢ Disconnect EGR valve & EVAP canister purge control
solenoid valve harness connector.
(The DTC for EGR valve & EVAP canister purge con-
trol solenoid valve will be displayed, however, ignore it.)
3) Check voltage between EGR temperature sensor harness con-
nector terminal (1) and ground at idle speed.
Less than 4.5V should exist,
4) Turn ignition switch “OFF”.
Check harness continuity between EGR temperature sensor
harness connector terminal (2) and ECM terminal o).
Continuity should exist.
5) Perform “COMPONENTS INSPECTION", “EGR temperature
sensor”. Refer to EC-194.

Check the EGR valve
litting when rewvving
engine from 2,000 rpm
up to 4,000 rpm.

SEF642Q

EC-189
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TROUBLE DIAGNOSIS FOR DTC P0400

WACTVETESTE [
ecrcsowy  ON

==—=MONITOR===
CMPS-APN (REF) 800rpm

YW onorF | OFF |

AEC508

— = CONNELT
T _En_d CONNEcToR”e
51

m L[
!

SEF851N

EGR Function (DTC: 0302) (Cont’d)
Procedure for malfunction B

1) Start engine.
2) Select "EGRC SOLENOCID VALVE” in “ACTIVE TEST”

mode with CONSULT and turn the solenoid valve “ON”.
3) Check for the EGR valve lifting when revving from 2,000
rpm up to 4,000 rpm under no oad.
EGR valve should be closed and should not lift up.
OR

1) Confirm the engine coofant temperature is lower than
75°C (167°F} in "Mode 17 with generic scan tool.
Perform the following steps before its temperature
becomes higher than 75°C (167°F).

2) Start engine.

3) Check for the EGR valve lifting when revving from 2,000
rpm up to 4,000 rpm under no lead.

EGR valve should be closed and should not lift up.

OR

1)  Confirm the voltage between ECM terminal &} and
ground is higher than 1.44V.
Perform the following steps before the voltage becomes
lower than 1.44V.

2} Start engine.

3) Check for the EGR valve lifting when revving from 2,000
rpm up to 4,000 rpm under ne load.

EGR valve should be closed and should not lift up.

Overall function check

Check the EGR valve
lifting when revving
engine from 2,000 rpm
up to 4,000 rpm.

SEF642Q

EC-190



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont'd)

IGNITICN SWITCH - -
TN ST EC-EGRC1-01
I
: FUSE |Refertc EL-POWER,
% 108 |BLOCK
J W : Dotoctable line for DTC 73
—+ e . Non-detectabie line for DTC
[]14U|| A AT models
BAW EM
EGR LG
TEMPERATURE
SENSOR
B
I’L] 1 .
17
L
BAW P/G B
FE
Ch
BT
Bw Fa3 |
[2] EGR VALVE & O (D BB ‘ e
EVAP CANISTER &1
PURGE CONTROL )
SOLENCID V ALVE
[ e
|
Lw
B
|[35||
SENS FA
AT §
GND CONTROL
Lw P/G B UNIT
M13
[l &= o]l RA&
EGR EGRTS GND-A
ECM (ECCS CONTROL MCDULE)
8T
Refer to last page {Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Contd)

DIAGNOSTIC PROCEDURE

INSPECTION START

Vacuum hose connected—//.

o EGR valve
_ ! SEF048S

j}% Improper connection

—=..

SEF102L

BMEGRC SOL/V CIRCUIT B

DOES THE SCLENQID

CHECK COMPONENT
(EGR valve & EVAP canister purge control
solenoid valve).

1. Turn ignition switch "ON".

2. Perform “EGRC S0V
CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.

OR

Y

VALVE MAKE
AN QPERATING SOUND

EVERY 3 SECONDS?

nexT I NO YES

MEF957D

BACTVETESTE  []
ON

EGRC SOV

1. Tuin ignition switch “ON”.

2. Turn EGR valve & EVAP canis-
ter purge control solenoid valve
“ON” and “OFF” in “ACTIVE
TEST” mode with CONSULT
ahd check operating sound.

OR

1. Warm up engine sufficiently.

2. Turn ignition switch “OFF” and
walit at least 5 seconds.

3. Tuin ignition switch “ON".

4. Check operating sound of the
solenoid valve when disconnect-
ing and reconnecting EGR valve
& EVAP canisier purge control
solenoid valve harness connec-
tor.

&

MEF298F

340

oK

®

EC-192

Y
CHECK VACUUM SOURCE TOEGR ) OF | CHECK COMPONENTS
VALVE. (EGR valve).
1. Start engine and warm it up sufficiently. Refer to “COMPONENTS
2. Rev engine speed at about 2,000 - INSPECTION”, EC-194.
4,000 rpm.
3. Disconnect vacuum hose to EGR valve. NG
4. Make sure that vacuum exists.
Vacuum should exist, Replace EGR valve.
NG
B ,
CHECK VACUUM HOSE. NG| Repair or replace vacuum
Check vacuum hose for clogging, cracks hose.
or improper connection.
OK
v
NG

Repair or replace EGR
valve & EVAP canister
purge control solenoid
valve circuit.




TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Contd)
®

CHECK COMPONENT NGk Replace EGR valve &

{EGR valve & EVAP canister purge control | EVAP canister purge con-

solenoid valve), trol solenoid valve. ]
Refer to “COMPONENT INSPECTION”

on next page.

=

OK

A 4
CHECK COMPONENT NG | Reptace EVAP canister.
(EVAP canister).

Refer to "COMPONENT INSPECTION”
on next page.

L
=
G

OK

4
CHEGK VACUUM HOSE. NG | Replace vacuum hose. E
Check vacuum hose into canister for

clogging, cracks or improper connaction,

OK GL
Y
CHECK COMPONENT NG | Replace EGRC-BPT valve. |
(EGRC-BPT valve). > T
Refer to “COMPONENT INSPECTION”
on next page. .
° AT
oK
¥
Disconnect and reconnect harness con- TF

nectors in the circuit. Then retest.

Trouble is not fixed.
¥ EBD
Check ECM pin ferminals for damage and
check the connection of ECM harness

connector. Reconnect ECM harness con- FE
nector and retast.

F

Check resistance of EGR temperature
sensor. BE
See next page.

. S]]
INSPECTION END

EL

EC-193 341
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR valve

AECa19

i

EVAP canister

SEF171PB

' Apply pressure

SEFQ83P

EGR Function (DTC: 0302) (Cont’d)
COMPONENT INSPECTION

EGR valve

Apply vacuum to EGR vacuum port with 2 hand vacuum pump.
EGR valve spring should lift.

it NG, replace EGR valve.

EGR valve & EVAP canister purge control solenoid
valve
Check solencid valve, foliowing the table as shown below;

Air passage Air passage
Conditions continuity continuity
between @ and between @ and ©
12V direct current supply
) Y N
between terminals @ and @ °8 ©
No supply No Yes

If NG, replace EGR valve & EVAP canister control solenoid valve.

EVAP canister

Gently blow air from (@&).
No leakage should exist.

EGR temperature sensor

Check resistance change and resistance value.
{Reference data)

EGR temperature Voltage Resistance
°C (°F) (V) (M)
0(32) 4.81 7.9-97

50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10

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 apply-
ing 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-194



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (DTC: 0306)

ECM

gmtionﬁ_‘
switch
Throttle ---- m

| Air duct

body i
EGR valve & EVAP canister

purge control solenoid valve

To EGR
Vacuumn source
valve
Air v = e e——
fflter—\ —u—-
~.~ 2 - 5 *‘ ECM
Air EGR vatve
bleed
C 0
Diaphragm o 0 EGR
Q0 temperature
Sensor
Exhaust pressure ‘ EGRC-BPT Intake
valve | Vg L manifold
_____ Exhaust
————— manifald
SEF221R

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure t¢ activate the diaphragm, controlling thretile body vacuum
applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to positioning of
the EGR valve or to engine operation.

ON BOARD DIAGNOSIS LOGIC

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will increase.
If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGR & EVAP canis-
ter purge control solenoid valve. If the engine roughness is reduced at that time, the EGRC-BPT valve mal-

function is indicated.
Diagnostic Trouble Code Malfunction is detected when ... Ch?Ck ftems
No. (Possible Cause)
PO402 * The EGRC-BPT valve does not operate properly. | « EGRC-BPT valve
0308 * Misconnected rubber tube
» Blocked rubber tube

OVERALL FUNCTION CHECK
Use this procedure 1o check the overall function of the EGRC-BPT valve. During this check, a DTC might not

be confirmed.
1. Disconnect the rubber tube to the EGR valve and EVAP canister purge control solenoid vaive at the

EGRC-BPT valve.
2. Disconnect the rubber tube to the EGR valve & EVAP canister purge control solencid valve at the throtile

body.
Con‘{'nect the throttle body and the EGRC-BPT valve with a rubber tube.
3. Start engine.
4. Check for the EGR valve lifting with engine at less than 1,500 rpm under no load.
EGR valve should remain closed.
5. Check the EGR valve lifting when revving from 2,000 rpm up to 4,000 rpm under no load.
EGR valve should lift up, and go down without sticking when the engine is returned to idle.
6. Check rubber tube between EGR valve & EVAP canister purge control solenoid valve and throttle body
for misconnection, cracks or bleckages.

EC-195
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TROUBLE DIAGNOSIS FOR DTC P0402
EGRC-BPT Valve Function (DTC: 0306) (Cont’d)
Fue! pressure regulato
Intake manifold e . \y_\

collector

Check the EGR valve lifting.

Throttle body —_ \

L

2 (o
EGR valve & ©

EVAP canister K

purge controi ‘
solenoid valve
;{ ) %n View A
N 'Iﬁ‘)

SEF004S

COMPONENT INSPECTION

EGRC-BPT valve

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

2. Vacuum from the other port and check leakage without apply-
ing any pressure from under EGR-BPT valve.
Leakage should exist.

X No pressure
SEF172P
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TROUBLE DIAGNOSIS FOR DTC P0420, P0430

Three Way Catalyst Function (DTC: 0702, 0703)

ON BOARD DIAGNOSIS LOGIC

ECM (ECCS control module)

Front

heated

oxygen

sensor

J Three
Exh way
xhaust
catalyst

gas _—

Rear

heated
oxygen
Sensor

A\

The ECM monitors the switching frequency ratio of
front and rear heated oxygen sensors.

A three way catalyst with high oxygen storage
capacity will indicate a low switching frequency of
rear heated oxygen sensor. As oxygen storage
capacity decreases, the rear heated oxygen sensor
switching frequency will increase.

When the frequency ratio of front and rear heated
oxygen sensors approaches a specified limit value,
the second stage diagnosis is applied.

The second stage diagnosis switches the mixiure
ratio feedback control using front heated oxygen
sensor to rear heated oxygen sensor.

Then the 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 speci-
fied level, the three way catalyst malfunction is diag-
nosed.

Diagnostic Trouble

Maifunction is detected when ...

Check ltems

Code No. {Possible Cause)
For right bank * Three way catalyst does not operate properly. ¢ Three way catalyst .
P0O420 * Three way catalyst does not have enough oxygen storage ® Exhaust tube
0702 capacity. ® |ntake air leaks
For left bank * |njectors
P0430 s Injector leaks
0703

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the three way catalyst.
During this check, a DTC might not be confirmed.

EC-197
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TROUBLE DIAGNOSIS FOR DTC P0420, P0430

¥r MONITOR ¥ NOFAIL [ ]
CMPSsRPM (POS)  2037rpm
FR O2 SEN-B2 {.68Y
FR 02 SEN-BA 0.08v
RR 02 SEN-B1 0.05V
RR 02 SEN-B2 0.04v
FR G2 MNTR-B2 RICH
FR 02 MNTR-B1 LEAN
RR G2 MNTR-B1 LEAN
RR 02 MNTR-B2 LEAN
l RECORD |
. SEFZ88Q
CONNECT "
AE O E
I_Ecm|oconnecTor]l . f&\H
46 43 52 43 3
o it 4,
i\ e
s 3
@ O < S

SEF0055

T_EcM__[o[connEcToR]| R _@\H
57 43 66 43 3
RS AL l‘fl‘
15'\ 2’,5
o™ ‘5
VI |V
2 Sy [P Sq

Three Way Catalyst Function (DTC: 0702, 0703)
(Cont’d)

1) Start engine and warm it up sufficiently.
2} Set “MANU TRIG” and “HI SPEED”, then select “FR

02 SEN-B1”, “FR 02 SEN-B2”, “RR 02 SEN-B1”, “RR
02 SEN-B2”, “FR 02 MNTR-B2", “FR 02 MNTR-B1",
“RR 02 MNTR-B1”, "RR 02 MNTR-B2” 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 MNTR-B1” or “RR 02
MNTR-B2” is very less than that of “FR 02 MNTR-B1”
or “FR 02 MNTR-B2".

Switching frequency ratio =

Rear heated oxygen sensor switching frequency

Front heated oxygen sensor switching frequency

This ratio should be less than 0.7.
If the ratio is greater than above, the three way catalyst
is not operating properly.

Note: If the “FR 02 MNTR-B1” or “FR O2 MNTR-B2” does

not indicate “RICH” and “LEAN" periodically more
than 5 times within 10 seconds at step 3, perform
TROUBLE DIAGNOSIS FOR DTC P0130 or PO150
first. (See EC-118 or EC-135.)

OR

SEFQ085

1)

3)
4)

Start engine and warm it up sufficiently.

Set voltmeters probes between ECM terminals @) [front
heated oxygen sensor (right bank) signal], & [front
heated oxygen sensor (left bank) signal] and @3 (engine
ground), and ECM terminals 62 [rear heated oxygen
sensor (right bank) signall, €9 [rear heated oxygen sen-
sor (left bank) signal] and @3 (engine ground).

Keep engine speed at 2,000 rpm constant under no
load.

Make sure that the voltage switching frequency (high &
low) between ECM terminais &2 and @3, or & and
is very less than that of ECM terminals and @, or
6D and @3.

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 0.7.
If the ratio is greater than above, it means three way
catalyst does not operate properly.

Note: If the voltage at terminal @) or &) does not switch

periodically more than 5 times within 10 seconds at
step 3, periorm TROUBLE DIAGNOSIS FOR DTC
P0130 or PG15Q first. (See EC-118 or EC-135.)

EC-198



TROUBLE DIAGNOSIS FOR DTC P0420, P0430

Three Way Catalyst Function (DTC: 0702, 0703)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v
CHECK EXHAUST SYSTEM. NG | Repair or replace it.
Visually check exhaust tubes and muffler "
for dent.
OK
SEF039P ¥
CHECK EXHAUST AIR LEAK. NG_ Repair or replace.
Bl Py t Stant engine and run it at idle. Listen for an
% Ejl @) exhaust air leak before the three way cata-
= lyst.
[ ecm |o[connecTon]
102,104,107, 108,111,114 lOK
CHECK INTAKE AIR LEAK. NG Repair or replace.
Start engine and run it at idle. Listen for an >
ﬂ intake air leak after the mass air flow sen-
5 o SOf.
= SEF399R lOK
B
CHECK INJECTORS. NG | Peiform TROUBLE DIAG-
1. Refer to WIRING DIAGRAM for NOSIS FCR NON-DE-
Injectors, EC-239. TECTABLE ITEMS,
2. Check voltage between ECM terminals “Injector”, EC-239.
Gz, (o), (en), Gow), (i) and Repair harness or connec-
and ground with CONSULT or tester. tors.
Battery voltage should exist.
3. Turn ignition switch “OFF”,
OK
¥
Remove injector assembly.
| Refer to EC-22.
Keep fuel hose and all injectors connected
to injector gallery.
1. Disconnect camshaft position sensor Drips | Replace the injector(s) from

harness connector.

2. Turn ignition switch "ON".
Make sure fuel does not drip from injec-
tor.

| which fuel is dripping.

l Does not drip Trouble
is not
Check ECM pin terminals for damage and  |[fixed | Replace three way catalyst.

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

+ Trouble is fixed

INSPECTION END

EC-199
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle speed
sensor

Vehicle Speed Sensor (VSS) (DTC: 0104)

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

AEC110
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck Items
N (Possible Cause)
0.

P0500 * The almost 0 km/h (0 MPH) signal from vehicle speed { ®* Harness cr connector

0104 sensor is sent to ECM even when vehicle is being (The vehicle speed sensor circuit is open or shorted.)
driven. s Vehicle speed sensor

M VvEHICLE SPEED SEN CKTH

AFTER TOUCH START.
DRIVE VEHICLE
AT 10km/h (Bmph} OR
MORE WITHIN 15 sec

[ next ) START |
MEF5590
W MONITOR W NO FAIL D
VHCL SPEED SE 20km/h
P/N POSI SW OFF
| RECORD ]
SEF241N
FUEL SYS #1 CLOSED
FUEL SYS #2 UNUSED
CALC LOAD 57%
COOLANT TEMP 87°C
TORG T #t 3¢
= L
ENGINE SPD 2225RPM
VERICLE SPD 57MPL
IGN ADVANCE 349
INTAKE AIR 43°C
MAF 26.2gm/sec
THROTTLE POS 12%
025 LOCATION 3
Reeriil
025 B1,82 0.070V
SEF242N

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the vehicle
speed sensor circuit. During this check, a DTC might not be con-
firmed.

® 2

Jack up drive wheels.
Start engine.
3) Perform "VEHICLE SPEED SEN CKT” in “FUNCTION
TEST” mode with CONSULT.

CR

1) Jack up drive wheels.

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

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

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

OR

EC-200



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (DTC: 0104)
(Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Start engine and warm it up sudficiently.
2) Perform test drive for at least 10 seconds continuously
under the following recommended condition.
Engine speed : 1,800 - 2,600 rpm (M/T models)
1,400 - 2,800 rpm (A/T models) [Ej

ND
TeaLs

el
p=

intake
manifold vacuum : M/T —-53.3 to —-40.0 kPa
(—-400 to -300 mmHg, LG
-15.75 to -11.81 inHg)
A/T -53.3 to —-33.3 kPa
(400 to —250 mmHg,
-15.75 to —9.84 inHg)
Gear position : Suitable position {except “N” or
“P" position) E
3) Stop the vehicle, turn ignition switch “OFF”, wait at least
5 seconds and then turn “ON".
4) Perform “Diagnostic Test Mode II” (Self-diagnostic GL
rasults) with ECM.

Even though Diagnostic Trouble Code is not detected, per-
form the above test drive at least one more time.

1%

EC-201 - 219
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (DTC: 0104)

)
(Cont’d)
IGNITION SWITCH - -
ON or START EC VSS 01
|
1 -|
FUSE Refer to EL-PCWER.
1DA
BLOCK .
m— : Detectable line for DTC
1 : Non-detectable line for DTC
19U]
w/B
W/B COMBINATION
METER
[i5]]  (SPEEDOMETER) (M24), (Mz5)
|
SPEEDOMETER —-——~Z|£|-B
ILod| [L2]f L8]]
viL : S/B GrY
Wil /B G/Y
w32
(A R i |
F23
WL S/B @Y
B B
Wi 8B Y = e
T I @
26 |L2| L]
VSP : I
ECM {ECCS CONTROL \S/EEI‘IECDLE
MODULE
) SENSOR
Refer to last page (Foldout page).
L 12]a]af=" =>I5]6]7]8 1[2[3][2]5 6[7]8]9]10
g [1o]1 1]t 2f13]14{15l1 6]1 7] Bl19]e0 11 1213141516I17i18[192021222324
12]3]4 /2 567 IBE/a\E A=
M24
A BIEH EETEE 23 ao5||26]27 12629130 W
1fio2:03] |1oah10s)
o7]108]109] [110§111
113|114115| 116117

SEF308R



TROUBLE DIAGNOSIS FOR DTC P0500
Vehicle Speed Sensor (VSS) (DTC: 0104)

(Cont'd)
DRSCONNECT n & DISCONNECT
& &) @& | DIAGNOSTIC PROCEDURE al
[ecm_|ofconnecTos]] A2 INSPECTION START
% (il A
[Q] v NG EM
CHECK INPUT SIGNAL CIRCUIT. .| Check the following.
1. Turn ignition switch "OFF”. | * Harness connectors
SEF051S| | 2. Disconnect ECM harness connector (z2), LS
and combination meter harness con- * Hamess for open or
nector. short between ECM and
3. Check harness continuity between ECM combination meter
terminal and meter terminal . If NG, repair harness or
Continuity should exist. connectors.
If OK, check harmess for short. e
OK
r _/{:L
CHECK SPEEDOMETER FUNCTION. NGL Check the following.
Make sure that speedometer functions * Harness connectors
properly. @, BT
OK # Harness for open or
short between combina-
tion meter and vehicle ey
speed sensor
If NG, repair harness or
connectors. TE
Check vehicle speed sen-
sor and its circuit.
Refer to EL section. PO
A4
Disconnect and reconnect harness con- A
nectors in the circuit. Then retest.
J Troubie is not fixed. BA
r

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

h
INSPECTION END RS
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TROUBLE DIAGNOSIS FOR DTC P0505

SYSTEM DESCRIPTION

Camshalt position sensor

Engine speed

Idle Air Control Valve (IACV) — Auxiliary Air

Control (AAC) Valve (DTC: 0205)

Y

Mass air flow sensor

Amount of intake air

b4

Engine coolani temperature sensor

Engine coolant temperature

Ignition switch

Start signai

¥

Throttle position sensor

Throttle position

Park/Neutral position switch

» ECM
Throtfle vaive idie position (ECCS
control
Neutral position rmodule)

Air conditioner switch

Air conditioner operation

Power steering oil pressure switch

Power steering load signal

h 4

Battery

Battery voliage

4

Y

Vehicle speed sensor

Vehicle speed

Y

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

engine foad (air conditioner and power steering).

SEF040E

COMPONENT DESCRIPTION
IACV-AAC valve

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

higher the idle speed.

EC-204

» IACV-AAC valve




TROUBLE DIAGNOSIS FOR DTC P0505

Idie Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... )
No (Possible Cause}
P0505 A) The IACV-AAC valve does not operate properly. * Harness or connectors
02056 (The IACV-AAC valve cireuit is open.)

¢ |ACV-AAC valve

B) The IACV-AAC valve does not operate properly. * Harness or connactars

(The 1ACV-AAC valve circuit is shorted.)
IACV-AAC valve

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

Procedure for malfunction A

Turn ignition switch "ON".
Select "DATA MONITOR” mode with CONSULT.
Wait at least 2 seconds.

OR

Turn ignition switch "ON” and wait at least 2 seconds.
Select “MODE 3” with GST.

=N
)
3)
@
2)
!
2)
3)

OR
Turn ignition switch “ON" and wait at least 2 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.

Procedure for malfunction B

1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF" and wait at least 5 seconds.
3) Turn ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT.
4} Start engine and run it for at least 1 minute at idle
speed.
OR
= 1) Start engine and warm it up sufficiently.
= 2} Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine again and run it for at least 1 minute at idle
speed.
4) Select "MODE 3” with GST.
OR
J@ 1) Start engine and warm it up sufficilentiy.
2) Turn ignition switch “OFF" and wait at least 5 seconds.
3) Start engine again and run it for at least 1 minute at idle
speed.
4y Tumn ignition switch “OFF"”, wait at least 5 seconds and
then turn “ON".
5) Perform “Diagnostic Test Mode H (Self-diagnostic
results)” with ECM.
EC-205
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TROUBLE DIAGNQOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)

IGNITION SWITCH EC'AAC/V‘01

ON or START

! FUSE Refer to "EL-POWER".

1A |BLOC
(J/B) M : Detectable line for DTC
+ — Non-detectable line for BTC

BAY
B/W

IACV-AAC
VALVE

G S

Fi0i
x
OR
[E5]
AAC

ECM (ECCS CONTROL MODULE)

Refer to last page (Foldout page).

M@ D
5|61718
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TROUBLE DIAGNOSIS FOR DTC P0505

EGRC-BPT valve

|
o
|ACV-AAC valve

*ﬁ%
harness connector

Ky
NI

A€ HE

[—]
KD O

SEFQ548)

B

ECM

i connzcToR]|

55

Q]

SEF0563

T

DISCONNECT
A€ &

2

(@]

SEF0575

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK PCWER SUPPLY.

1. Stop engine.

2. Disconnect IACV-AAC valve harness
connector.

3. Turh ignition switch “ON”.

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

NG

E Y

oK

Check the following.

* Harness connectors
(GID]

* Harness connectors
(F5), (W)

* 10A fuse

* Harness for open or short
between IACV-AAC valve
harness connector and
fuse

If NG, repair harness or

connectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

Iif OK, check harness for short.

NG

lOK

Check the following.

* Hamess connectors
CFe,

® Harness for open or short
between IACV-AAC valve
and ECM

i NG, repair harness or

connectors.

CHECK COMPONENT

(IACV-AAC valve).

Refer to “COMPONENT INSPECTION”
below.

NG

$o

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

J Trouble is not fixed.

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

and retest.

INSPECTION END

COMPONENT INSPECTION
IACV-AAC valve

Replace IACV-AAC valve.

Disconnect IACV-AAC valve harness connector.

* (Check JACV-AAC valve resistance.

Resistance:

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

* Check for broken spring.

EC-207
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TROUBLE DIAGNOSIS FOR DTC P0600

AIT Control (DTC: 0504)

These circuit lines are used to control the smooth shifting up and
down of A/T during the hard acceleration/deceleration.
Voltage signals are exchanged between ECM and A/T control unit.

Diagnostic
Check ltem
Trouble Malfunction is detected when ... )
(Possible Cause)

Code No.

POG0O0 , . * Harness or connectors
L]
0504 ECM receives incorrect voltage from A/T control unit {The circuit between ECM and A/T contrel unit is open
continuously.
or shorted.)

*: This DTC can be detected only by “DATA MONITOR (AUTO TRIG)” with CONSULT.

OVERALL FUNCTION CHECK

CONNECT
H.S. ij] @@ {@; 9‘; Use this procedure to check the overall function of the A/T control.
— During this check, a DTC might not be confirmed.
|__eom__lof connecron]| 1) Turn ignition switch “ON".
24 23 2) Start engine.

3) Check voltage between
ECM terminal @ and ground.
ECM terminal @9 and ground.
Voltage: Approximately 7V

<

@
0}

AEC558




TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (DTC: 0504) (Cont’d)

EC-AT/C-01
AT CONTROL UNIT @l

. : Octectable line for DTG [
— NoN-detectable line for DTC

oI N

PU/W P/B P [E[4

I
€3

FE
PUWY /B P
e S i S |
(Fz2) L
PUNY /B 8
anr
TF
T’T-D
PUAN P/B P D
2| [zl Eal
DT DT2 DT3 Ei
E.‘@:\
ECM (ECCS CONTROL MODULE)
Refer to last page (Foldout page).
1123l 4]5]6]7 —
GE 1011]1213141516 RS
3
BEERIBCEHEERE @ R P P 2 e A e L e R, S Bl
5617 28] [te[i7[efTeleolifz2 Ge[a7[zeBofol 1hzpahafislep 7
[
10tfiozfrod] frodfrosfrog
1o7f108rcal frio]11[nz ol
13|114[H5 |116[117]118
153

SEF310R
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TROUBLE DIAGNOSIS FOR DTC P0600

Lowsr steering
column cover

SEF981R

B X

A/T contrel unit

connector
for GST

/ \K\\\ SEFO0BRS
V DISCONNECT “ ﬂ !|
o AT GUNIT O] CONNEGTOR
- GE} 12 1118 \%
ECH CONNECTOR
¢ 23 30 DISCCMNELT
("'
ﬁ:ﬁ
) SEF156P
E m DISCONNECT
H.S.
|:~1'1
ﬁ EcM_ [O] CONNH;@I
24, 25, 30
S;F157P

A/T Control (DTC: 0504) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v
CHECK INPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF”. ® Harness connhectors
2. Disconnect ECM harness connector (Fzz), (Man)
and A/T control unit harness connector. ® Harness for open or
3. Check hamess continuity between ECM short between ECM and
terminal and terminal , ECM ter- A/T control unit.
minal and terminal @ ECM termi- If NG, repair harmess or
nal and terminal @ connectors.
Continuity should exist.
OK
B ¥
NG

CHECK INPUT SIGNAL CIRCUIT.

h 4

Check harness continuity between ECM
terminal @ and ground, ECM terminal

and ground, ECM terminal @0 and

ground.

Continuity should not exist.

OK

y

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

Troubte is not fixed.

b4

Check ECM pin terminals and A/T control
unit pin terminals for damage and check
the connection of ECM harness connectar.
Reconnect ECM harness connector and
retest.

Y

INSPECTION END

EC-210

Check the harness for
open or short between
ECM and A/T control unit.
If NG, repair harness.




TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (DTC: 0301)

The ECM consists of a microcomputer, diagnostic test mode
selector, and connectors for signal input and output and for power
supply. The unit controls the engine.

SEC220B

Diagnostic Troubie
Code No.

Check item

Malfunction is detected when ... (Possible Cause)

POB05
0301

* ECM calculation function is malfunctioning. * ECM
{ECCS control module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Turn ignition switch “ON”.
2) Select “DATA MONITOR"” mode with CONSULT.
3) Wait at least 2 seconds.
OR
@ 1) Tun ignition switch “ON”.
2} Select “Mode 3” with GST.
3) Wait at least 2 seconds.
OR
1) Turn ignition switch “ON".
2) Wait at least 2 seconds.
3) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “"ON”.
4) Perform “Diagnostic Test Mode 11" (Self-diagnostic
results} with ECM.

EC-211
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (DTC: 0301) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

1) Turn ignition switch “ON",
2) Select "SELF DIAG RESULTS”
mode with CONSULT.
3) Touch “ERASE”.
CR
i 1) Turn ignition switch “ON”.
2) Select MODE 4 with GST.
3) Touch “ERASE".
OR
@ 1} Turn ignition switch “QN”.
- 2) Erase the Diagnostic Test Mode
Il (Self-diagnostic results)
memory.

Y

PERFORM SELF-DIAGNOSIS.
. Select “SELF DIAG RESULTS"
mode with CONSULT.
OR
4 a@ Select MODE 3 with GST.
==

OR
@ PERFORM “Diagnostic Test Mode
i (SELF-DIAGNOSTIC

RESULTS).

!

Is the DTG POBOS {0301) displayed YE’S.; Replace ECM.

again?
J, No

INSPECTION END




TROUBLE DIAGNOSIS FOR DTC P0705

Neutral position switch

SEFQ09S

Park/Neutral Position Switch (DTC: 1003)

When the gear position is “P" (A/T models only) or “N”, park/
neutral position switch is “ON”. _

ECM detects the park/neutral position when continuity with ground
exists.

Diagnostic

heck It
Trouble Code Malfunction is detected when .... N G.'\C ems
{Possible Cause)
No.
PO705 = The signal of the park/neutral position switch is not * Harness or connectors
1003 changed in the process of engine starting and driving. (The neutral position switch or inhibitor switch circuit

is open or shorted.)
¢ Inhibitor switch

W PARKNEUT POSI sw CKT ll
SHIFT

out of N/P -ranGE
THEN

TOUCH START

| next || START |
SEF262N
Y¢ MONITOR ¥ NO FALL [
PIN POSI SW ON
[ RECORD |
SEF963N

- — COMNECT

\____Eon Mccwscma”%e
22

(%]

" SEFeEAN

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the park/neutral
position switch circuit. During this check, a DTC might not be con-
firmed.
@ 1) Turn ignition switch “ON".

2} Perform “PARK/NEUT POSI SW CKT” in “FUNCTION

TEST” mode with CONSULT.

CR
2} Select “P/N POS! SW” in “DATA MONITCR"” mode with
CONSULT.
3) Check the “P/N POS! SW” signal under the following
conditions.
Condition (Gear position) Signal
“P" and “N™ position ON
Except the above position OFF
OR

1) Turn ignition switch “ON”.
2) Check voltage between ECM terminal @ and body
ground under the following conditions.

®

Condition (Gear positicon) Voltage (V)

“P” and “N” position Approximately O

Except the above position Approximately 5

EC-213

el

A
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (DTC: 1003)
(Cont’d)

EC-PNP/SW-01

ECM (ECCS CONTROL
MODULE)

-  Detectable line for DTC
manee . Non-getectable line for DTC

B

/B @ T AT modets

I @: M/T medels

LB  With anti-theft system

i @ : Without anti-theft system
/B 1WAy - - - VB
oy - -y
LB -
552 LB
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)
a3l
EC-PNP/SW-02 *
IGNITICN SWITCH ;
BATTERY ON or START A
| |
! FUSE -+ FUUSE  |Refer to “EL-POWER",
% 755 | BLOGK 108 BLOCK £
: E
p | r
LW} 44y
LG
racedin Y/B wam W/R
preccding < —
YiL Y/B
Tl Gl :
[o} JVF}L\%FN-I—ING I : Detectable line for DTC
RELAY = : Non-gdetectable line for DTC
WAy : With arti-theft system FE
|L_—ﬁ—-[_| [L—-i.«-]J WD - Without anti-thett system
LG ¥
To SMART W/R I
ENTRANCE‘_I Gl
CONTROL ll
UNIT @
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TROUBLE DIAGNOSIS FOR DTC P0705

Neutral position switch
harness connector i

SEFQ11S

A€ B
2)

d -
SEF058S

™ ecm _ |o[connectonl| ﬁ
22

SEF0595

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)
DIAGNOSTIC PROCEDURE

Neutral position switch (M/T mod-
els)

INSPECTION START

A4
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF. | ® Harness connectors
2. Disconnect neutral position switch har- (Ez00),
ness connectar. » Harness for open or short
3. Check harness continuity between termi- between neutral position
nal (2) and body ground. switch and body ground
Continuity should exist. If NG, repair harness or
If OK, check harness for shott. connectors.
OK
E v
NG

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connectaor.

2. Check harness continuity between ECM
terminal @) and terminal (1).
Continuity should exist.

If OK, check harness for short.

OK

A J

Check the following.
* Harness connectors

. @D

® Harness connectors

(&52).

» MHamess connectors
3), (F22)

* Harness for open or short
between ECM and neu-
tral position swiich

If NG, repair harness or

connectors.

CHECK COMPONENT

NG

Y

(Neutral position switch).
Refer to MT section.

lOK

Disconnect and reconneact harness connec-
tors in the circuit. Then retest.

I Trouble is not fixed.

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

and retest.

INSPECTION END

EC-216

Replace neutral position
switch.




TROUBLE DIAGNOSIS FOR DTC P0705

View with protector removed

= Inhibitor switch
harness connector .
v \
VLD h\
.,
s B

Front
N

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)

Inhibitor switch (A/T models)

INSPECTION START

hd

]

BATTERY

Fusible

link & relay boxn
SEF0208

% DISCOMNECT
A€

am

@ >
@@-J’l

SEF0748

CHECK POWER SUPPLY. NG [ Chack the tollowing.
1. Disconnect inhibitor switch hamess con- 7| ® 10A fuse
nector. * Harness for open or shart
2. Turn ignition switch “ON”. between inhibitor switch
3. Check voltage between terminal @ and fuse
and ground with CONSULT or taster. if NG, repair hamess or
Voltage: Battery voltage connectors.
OK
B \d
CHECK QUTPUT SIGNAL CIRCUIT-I. NG_ Check the following.
1. Tumn ignition switch “OFF”. | ® Theft warning relay (With
2. Disconnect park/neutral position relay anti-theft system)
harmess connecior. * Harness for open or shart
3. Check harness continuity between relay beitween paosition switch
terminal @ and park/neutral position and relay
switch terminal (1). If NG, repair harmess or
Continuity should exist. cannectors.
If OK, check harness for short.
CK
CHECK GROUND CIRCUIT. NG; Check the following.
1. Turn ignition switch “OFF”. * Hamess for open or short
2. Disconnect inhibitor relay harness con- between inhibitor relay
nector. and body grotind
3. Check_harness continuity between termi- If NG, repair harness or
nals . and body ground. connectors.
Continuity should exist.
it OK, check harness for short.
OK
=
CHECK INPUT SIGNAL CIRCUIT. NG_‘ Check the following.
1. Disconnect ECM harness connector. | ® Harness connectors
2. Check hamess continuity betwaen ECM (uD), CE1D
terminal and terminal (6). * Harness for open or short
Continuity should exist. between ECM and inhibi-
If OK, check harness for short. tor relay
If NG, repair harness or
l OK connectors.
NG

CHECK COMPONENT

Y

{(Inhibitor switch).
Refer to AT section.

JVOK

E DHSCONNECT (_‘ & DHSCONNECT
4 & &) 24
i 2] 1
3]s]
5
SEF075S
E DISCONNECT (&
T )
l=E
jale]
7

=

SEFO765

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

¢ Trouble is not fixed.

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

and retest.

INSPECTION END

EC-217

Replace inhibitor switch.
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TROUBLE DIAGNOSIS FOR DTC P0705

.DISI:DNECT @ . DISCONNECT
2
I ecm |OECONNECT0F;|| 3
22

SEF077S

Park/Neutral Position Switch (DTC: 1003)
(Cont’d)

EC-218



TROUBLE DIAGNOSIS FOR DTC P1320

Light
amitting
diode

Rotor head

Ignition Signal (DTC: 0201)
COMPONENT DESCRIPTION
Ignition coil & power transistor

The ignition signal from the ECM is sent to the power transistor. 575
The power transistor switches on and off the ignition coil primary
circuit. As the primary circuit is turned on and off, the proper high

Photo diode Jgnition oo voltage is induced in the coil secondary circuit. E
with power
transistor
SEF398R LG
Diagnostic
Trouble Malfunction is detected when ... Chgck ltems
(Possible Cause)}
Code No.
P1320 * The ignition signal in the primary circuit is not sent to | ®* Harness or connectors e
0201 ECM during engine cranking or running. {The ignition primary circuit is open or shorted.)

¢ Power transistor uni.

* Resistor L
¢ Camshaft position sensor

* Camshaft position sensor circuit

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Note: If both DTC P0340 (0101) and P1320 (0201) are dis- AT
played, perform TROUBLE DIAGNOSIS FOR DTC P0340
first. Refer to EC-182.
E 1) Turn ignition switch “"ON”.
= 2) Select “DATA MONITOR" mode with CONSULT.
3) Start engine. {If engine does not run, turn ignition switch b
to “START” for at least 5 seconds.)

OR
1@ 1) Turn ignition switch “ON”. 2,

2) Start engine. (If engine does not run, turn ignition switch
to “START” for at least 5§ seconds.)

3) Select MODE 3 with GST. BA

CR '
nay 1) Turn ignition switch “ON”.

2) Startengine. (if engine does not run, turn ignition switch g
to “START” for at least 5 seconds.)

3) Turn ignition switch “OFF” and wait at least 5 seconds,
then turn “ON”. &7

4} Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM,
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (DTC: 0201) (Cont’d)

BATTERY EC-IGN/SG-01
|
40A Refer to "EL-POWER". — : Detectable line for DTC
El - MNon-detectable line for DTG
WPU
SN
ST
OFF sT
&
g B ON
ACGC
=] BAW = To EC-MAIN
B/W |
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|
@ Ty
71
POWER
SNITION - TRANSISTOR
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;
|
] G 2]
i W/B B
L BR
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T |E=
1
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? M
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I_]_I ,J-_].”_U_I ,I_-l., ,—r—l,SPARK [ ot N
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TROUBLE DIAGNOSIS FOR DTC P1320

s (%@%7%
- Condenser

e
ey d{ﬂ”’ Power transistor
a\g; Fe=my - harness connector:

SEF0125

Ignition Signal (DTC: 0201) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTICN START

!

Turn ignition switch “OFF”, and restart
engine. ‘
Is engine running?

Yes

& DiSCOMNECT
A€

@ e

<]

® e |

AECB98
B
DISCONNECT
‘4 €
T.5.
GELLID

!

AECE99

(&)

Eﬁxgﬁr DISCONNECT

H.S. T.5. Es}

|C_Ecm __[o[conmecTon]] (—[T% 3
1

wl e

AEC700

No
v

CHECK POWER SUPPLY. NGr Check the following.

1. Turn ignition switch “OFF”. * Hamess connectors

2. Disconnect ignition coil harmess con- (22), (33)
nector. * Harness connectors

3. Turn ignition switch “ON". CIRED)

4. Check voltage between terminal @ * Harness continuity
and ground with CONSULT or tester. between igniticn coil and
Voltage: Battery voltage ignition switch

If NG, repair harness or
oK connectors.
8 :

CHECK GROUND CIRCUIT. NG_ Repair harness or connec-

1. Turn ignition switch “OFF". tars.

2. Disconnect power transistor harness
connector.

3. Check harness continuity between ter-
minal and engine ground.

Continuity should exist.
oK
h J

CHECK INPUT SIGNAL CIRCUIT. NG, Repair harness or connec-

1. Disconnect ECM harness connector. fors.

2. Check harness continuity between ECM
terminal and power transistor termi-
nal .

Continuity should exist.
OK
y
NG

CHECK COMPONENTS

{ignition coil, power transistaor).

Refer to "COMPONENT INSPECTION”,
EC-223.

CK

hd

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

Trouble is not fixed.

Y

Check ECM pin terminals for damage or
the connaction of EGM harness connector.
Reconnect ECM harness connector and

retest.
!

INSPECTION END

EC-221

Replace malfunctioning
componeni(s).

@

i

Z#

369
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TROUBLE DIAGNOSIS FOR DTC P1320

HAE @ AE

<l

CISCONNECT
2
2

SEF060S)
®
. DISCONMECT @U . DISCONNECT
[ Ecwm |0|GONNECTO il [Tz

2

[Q]

SEF0815)

lgnition Signal (DTC: 0201) (Cont’d)

®

a |

CHECK INPUT SIGNAL CIRCUIT.

1. Stop engine.

2. Disconnect ignition coil harness con-
nector.

3. Strip tape covering resistor.

. Disconnect ECM harness connector.

5. Check harness continuity between igni-
tion coil terminal and resistor termi-
nal @ resistor terminal C‘D and ECM

terminal (2).

Continuity should exist.

B

NG

OK

r

.| Repair hamess or connec-
1 tors.

CHECK COMPONENTS

{Resiston).

Refer to "COMPONENT INSPECTION”
oh next page.

NG

oK

4

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

Trouble is not fixed.

4

Check ECM pin terminals for damage aor

the connection of ECM harness connector.

Reconnect ECM harnass connector and
retest.

k4

INSPECTION END

EC-222

Replace resistor.




TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (DTC: 0201) (Cont’'d)

COMPONENT INSPECTION

e = Distributor
J DISCONMECT agm " -
Naaw Gé} Ignition coil @l
A 7 LS. 1. Disconnect ignition coil harness connector.,
y A 2. Check resistance as shown in the figure.
R,
Terminal Resistance [at 25°C {77°F)] B
Q) @ - (8) (Primary coil) 05-1.00
@ - (9 (Secondary coil) Approximately 12 k2 E)

For checking secondary coil, remove distributor cap and mea-
SEF0133 sure resistance between coil tower metal tip & and terminal LE

If NG, replace distributor assembly as a unit.

\ Q] el

|

(@) LcCoil tower matal tip

SEF014S BT
— o i Power transistor
IStributor i . . s
\Eg ! .E@ 1. Disconnect camshaft position sensor & power transistor har- £
= :%{i . ness connector and ignition coil harness connector.
ST o BIS[4[2TV | 5 Check power transistor resistance between terminals &) and e
- - de ® |

Terminals Resistance Resuit
n} "\
Except O£} oK PD
and (8)
[Q] ® ® 00 NG
. . %
SEF0158 If NG, replace distributor assembly. T
Resistor RE
. . DASCQNNECT : it
Distributor E@ 1. Disconnect resistor harness connector.
= 2. Check resistance between terminals (1) and (2
¢ Resistance: Approximately 2.2 k{} [at 25°C (77°F)] BE
. If NG, replace resistor.

SEF01653
BT
T
EL
Io
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TROUBLE DIAGNOSIS FOR DTC P1336

ZCoil

L Permanent magnet

SEFQ56N

: e
{ \‘Rear heated oxygen sensor

V%

Crankshaft position sensor

%(OBD) 7’3/ ' \

R

Transmisgion
o

SEFQ7R

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905)

The crankshaft position sensor (OBD) is located on the transmis-
sion housing facing the gear teeth {cogs) of the flywheel or drive
plate. It detects the fluctuation of the engine revolution.

The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sensor
changes.

The ECM receives the voltage signal and detects the fluctuation of
the engine revolution.

This sensor is not directly used to control the engine system.

It is used only for the on board diagnosis of misfire.

Diagnostio Check ltems
Trouble Code Malfunction is detected when .... -
{Possible Cause)
No.
P1336 * A chipping of the flywheel or drive plate gear tooth * Harness or connectors
0905 {cog) is detected by the ECM. ¢ Crankshaft position sensor (OBD)

* Flywheel (Drive plate)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1} Turnignition switch "ON"" and setect “DATA MONITOR”

mode with CONSULT.
2) Start engine and run it for at least 4 minutes at idle

speed,
OR
Start engine and run it for at least 4 minutes at idle

speed.
2) Select “MODE 3" with GST.

OR
@ 1) Start engine and run it for at least 4 minutes at idle
speed.
2} Turn ignition switch “OFF”, wait at least 5 seconds and
then tum “ON".
3) Perform “Diagnostic Test Mode 11" (Self-diagnostic
results) with ECM.

] |
j—ry
—

EC-224



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905) (Cont’d)

el
&
CRANKSHAFT EC-CKPS-01
POSITICN
SENSOR (OBD) A
.
1 = T : Detectable line for DTC
Ll—.-l_l LlTI_l e . Non-detectable line for DTC =)
L B/W Sl
S S =
i - |
I I L&
I I
| |
[ |
i !
I I
L LT e——
& @ -
..... 2],
L L B cL
F_ ————— -. —
I I
1 : MT
I I
! !
| ]
[ [ é—nf
! I
I I
| i -
| : TE
| (
JOINT
T R Y | [ 1, |CONNECTOR
_____ |.__—| ED:
[
1 A
cul
L
[sall i I I
53
® ER
B
1 -
F25 F20 BT

ECM (EGCS CONTROL MODULE)

BT
it AIEIETEN <
‘A HE (g_%) NN RDNE 2|2]2|2]2|
1o1f10zjies] Jroaf1os|ios EL
1o7foaptae] f11of1it]1i2
waltie|ns]| lisfz]is
15X
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)

Visually check for chipping flywheel or
drive plate gear tooth {cog).

- 3
/ Rear heated oxygéﬁ gensar (COG) (DTC' 0905) (cont d)
\/ DIAGNOSTIC PROCEDURE
e
B
Crankshait pcsmon sensor INSPECTION START
=(0BD) 7K |/
,
gl CHECK INPUT SIGNAL CIRCUIT. NG Check the following.
1. Tum ignition switch “OFF". | * Harness connectors
2. Disconnect crankshaft position sensor F), ()
Transrmssmn (OBD) and ECM harness conneciors. * Hamess for open or
Engme front SEF997R| | 3. Check continuity between ECM terminal short between ECM and
and terminal crankshaft position sen-
Continuity should exist. sor (OBD) harness con-
J— — If OK, check harness for short. nector
Eéj] = If NG, repair harness or
T.5. H.S. OK connectors.
ECM  |o/CONNECTOR
& [ [ | B v “
CHECK GROUND CIRCUIT. »| Check the following.
1. Turn ignition switch “OFF”, ® Harness connectors
2. Check harness continuity between ter- . i), (F5)
minal and engine ground. * Harness for open or
Continuity should exist. short between EGM and
If OK, check harness for short. crankshaft position sen-
AECT40 sor (OBD) harness con-
= OK nector
B] msmwm Y If NG, repair harness or
[ [ Loosen and retighten the fixing bolt of the connectors.
T.5. l crankshaft position sensor (OBD). Then
retest.
cﬁ@
Trouble is not fixed.
NG
. CHECK COMPONENT p! Replace crankshaft posi-
[Crankshaft position sensor (OBD}). tion sensor (OBD).
Refer to “"COMPONENT INSPECTION"
on next page.
OK
AECTAT L 2
Disconnect and reconnect hamess con-
nectors in the circuit. Then retest.
Trouble is not fixed.
Check ECM pin terminals for damage and
check the connhection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.
Trouble is not fixed.
NG

Replace the flywheel or
drive plate.

OK

¥

INSPECTION END

EC-226




TROUBLE DIAGNOSIS FOR DTC P1336

SEFS80N
5
S
g
@ SEF151P

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905) (Cont’d)

COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1. Disconnect crankshaft position sensor (OBD) harness connec-

2.
3.
4

tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 166.5 - 203.5()

EC-227

[at 20°C (68°F)]

A

E

=

L

FE

&

CL

BAYT

AT

i
(o]

=)
&)

(G
=3

DX

375



376

TROUBLE DIAGNOSIS FOR DTC P1400

To EGR valve
and EVAP canister

To intake
f

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005)

The EGR valve and EVAP canister purge control solenoid valve
responds to signals from the ECM. When the ECM sends an ON
(ground) signai, the coil in the solenoid valve is energized. A

>
£
5 ; .
‘;’gﬂi‘f‘“ plunger will then move to cut the vacuum signal from the throttle
body to the EGR valve and EVAP canister purge valve.
When the ECM sends an OFF signal, the vacuum signal passes
through the solenoid valve. The signal then reaches the EGR valve
and EVAP canister.
SEF240PF
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck Items
{Possible Cause}
No.
P1400 * An improper voltage signal is sent to ECM through * Rarness or connectors
1005 EGR valve & EVAP canister purge control solenoid (The EGR valve & EVAP canister purge control sole-

valve,

noid valve circuit is open or shoited.)
* EGR valve & EVAP canister purge control solenoid
valve

WEGRC SOLNV CIRCUITH
DOES THE SOLENOID
VALVE MAKE
AN DOPERATING SOUND

EVERY 3 SECONDS?

Lne JNO J[YES |

MEF982D

W ACTIVE TEST @ L
ON

= = == MONITOR = = ==
CMPS.RPM (REF) Orpm

EGRC SOL/V

ON TR OFF |

EF353F

4 € 0

[[__Ecm__|o[connecTonR]]
103

KD EX

AEC639

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGR valve
and EVAP canister purge control solenoid valve circuit. During this
check, a DTC might not be confirmed.
1) Turn ignition switch “ON".
2) Perform “EGRC SOV CIRCUIT” in “FUNCTION
TEST’ mode with CONSULT.
OR

@ 1) Turn ignition switch “ON”.

2) Perform “EGRC SOLENOQID VALVE” in “ACTIVE
TEST” mode with CONSULT and check the operating
sound, according to ON/OFF switching.

OR
(hoy 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine again.
4) Check the voltage between ECM terminal and
ground at idle speed.
Voltage: 0.8 - 0.9V

5) Check that the voltage changes to battery voltage and
returns to 0.8 - 0.8V when the engine speed increases
to about 3,600 rpm.

EC-228



TROUBLE DIAGNOSIS FOR DTC P1400

EGR Valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005) (Cont’d)

=Y
IGNITION SWITGH - _ @l
TN ST EC-EGRC/V-01
1 .
] FUSE {Refer to "EL-POWER". 315,
104 |BLOCK _ [ifl&
(4/B) R : Detectable line for BTC
t ——  Non-detectable line for DTC
[IMUl e
BW

(Gl
B/W FE
MT
B/W
21 EGR VALVE & il
EVAP CANISTER
PURGE CONTROL
SOLENQID VALVE __
] iF
LAY
El
EA,
LA =
(B
IR i)
|l103||
EGR
ECM (ECCS CONTROL MODULE) &T
Refer to last page (Foldout page). PD{@
[5<] ] )
B W BT
2(3l4]5k_ sl7}8
HEEREEEEENSZ A
[,
102{103| [104]105[106 Eﬂ_—
108{109] [110}111]112
Ma4f1s{ [1ef117]118
[BX

SEFS16R
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TROUBLE DIAGNOSIS FOR DTC P1400

EGR Valve and EVAP Canister Purge Control

Solenoid Valve (DTC: 1005) (Cont’d)
DIAGNOSTIC PROCEDURE
EGH valve & EVAP canister -
purge control solenoid valve INSPECTION START
harness connector “
/G / «,,u : .
CHECK POWER SUPPLY. NG | Check the following.
/4 1. Disconnect EGR valve & EVAP canister "1 ® Harness connectors
\ W 1@ purge control solenoid valve hamess (F23), (M32)
connector. = 10A fuse
SEFOC3Si 1 2 Turn ignition switch “ON". e Harness for open or short
3. Check voltage between terminal @ and between EGR valve &
ground with CONSULT or tester. EVAP canister purge con-
ST Voltage: Battery voltage trol solencid valve har-
EE'D] . OK ness connecter and fuse
If NG, repair hamess or
connectors.
B
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
1P 4 1. Turn ignition switch “OFF". 7| tors.
= 2. Disconnect ECM harness connector.
seFoess| | 3. Check harness continuity between ECM
terminal and terminal (1).
E] Continuity should exist.
o e T e If OK, check harness for short.
53 HS. OK
- il A
112) [ ecm  (o[connEcToR]| || CHECK COMPONENT NG | Replace EGR valve &
103 (EGR valve & EVAP canister purge control | EVAP canister purge con-
solenoid valve). trol solenoid valve.
Refer to "COMPONENT INSPECTION”
@ on next page.
OK
SEF064S Y

Disconnect and reconnect harness connec-
fors in the circuit. Then retest.

i Trouble is not fixed.

Check ECM pin terminals for damage and

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

A4

INSPECTION END

EC-230




TROUBLE DIAGNOSIS FOR DTC P1400

EGR Valve and EVAP Canister Purge Control

Solenoid Valve (DTC: 1005) (Cont’d)
COMPONENT INSPECTION

EGR valve and EVAP canister purge control solenoid
valve

Check air passage continuity.

Air passage Air passage Bl
Condition continuity continuity :

between (B and between (&) and (€

AECH1Y 12V direct current supply 15

between terminals @ Yes No

and @

No supply No Yes

If NG, replace solenoid valve. EE

EC-231 379
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TROUBLE DIAGNOSIS FOR DTC P1401

Sensor element EGR Temperature Sensor (DTC: 0305)
; The EGR temperature sensor detects temperature changes in the
(ﬁ EGR passage way. When the EGR valve opens, hot exhaust gases
- | flow, and the temperature in the passage way changes. The EGR

Tightening nut

Gasket

temperature sensor is a thermistor that modifies a voltage signal
sent from the ECM. This modified signal then returns to the ECM
as an input signal. As the temperature increases, EGR temperature
sensor resistance decreases. This sensor is not directly used to
control the engine system.

Connector

SEF599K

10,000

1,000

100 -

Resistance ki

10

—_

{Reference data)

EGR temperature Voltage Resistance
C (R V) (M)
0 (32) 4.81 7.9-97
50 (122) 2.82 0.57 - 0.70
100 (212) 08 0.08 - 0.10

1
) 50
(32) (122)

Temperature °G (°F)

1 1 1
100 150 200
212) {302) (392)

SEF5260Q

Diagnaostic Trouble

Malfunction is detected when ... Check Items

Code No. (Possible Cause)
P1401 A} An excessively low voltage from the EGR tem- | # Hamess or connectors
0305 perature sensor is sent to ECM even when {The EGR temperature sensor circuit is shorted.}
engine coolant temperature is low. * EGR temperature sensor

» Malfunction of EGR function, EGRC-BPT valve or
EGR valve & EVAP canister purge control solenoid

valve
B} An excessively high voltage from the EGR ®* Hamess or connectors
temperature sensor is sent to ECM even when {The EGR temperature sensar circuit is open.)
engina coolant temperature is high. * EGR temperature sensor

* Malfunction of EGR function, EGRC-BFT valve or
EGR valve & EVAP canister purge control solenoid
valve

EC-232



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (DTC: 0305) (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGR tem-

% MONITOR % NO FILE D

CKPSsRPM (POS) Orpm perature sensor. During this check, a DTC might not be confirmed. &l

COOLAN TEMP/S 20°C Procedure for malfunction A and B

EGR TEMP SEN 4.3V . .

INT/A TEMP SE 22°C /@Y 1) Turnignition switch “ON” and select “DATAMONITOR” 575
B/ mode with CONSULT.

2) Confirm that engine coolant temperature and intake air
temperature are lower than 40°C (104°F). (If necessary, gy
wait until the temperatures equal atmospheric tempera-
ture.)

SEF3580 3) Confirm that “EGR TEMP SEN” reading is between 172
3.45V and 5.0V.

4) Start engine and warm it up sufficiently.

Lift up the 5) Run engine at idle for at least 2 minutes.
iGF‘ha‘ﬂ"e 6) Confirm that EGR valve is not lifting. If NG, go to
y nane TROUBLE DIAGNOSES FOR DTC P0400 and P0402,

EC-187 and 195. e
7) Read “EGR TEMP SEN" at about 1,500 rpm with EGR
valve lifted up to the full position by hand.
Voltage should decrease to less than 1.0V. GL.
8) If step 7 is OK, perform TROUBLE DIAGNOSES FOR
DTC P0O400, P0402 and P1400, EC-187, 195 and 228.
SEF360Q OR [T
Turn ignition switch “ON". &
coRHEET Confirm that voltage between ECM terminals ,
B C@H and ground are more than 2.72V. (If necessary, wait &
- - until engine coolant temperature and intake air tem-
[ Ecm |0100NNECTOH|| perature equal atmospheric temperature.)
3} Confirm that voltage between ECM terminal and TF
ground is between 3.45V and 5.0V.
4) Start engine and warm it up sufficiently.

4
24
PN =
St S’

28 51 &2

5) Run engine at idie for at least 2 minutes. FD

6} Confirm that EGR valve is not lifting. if NG, go to
@ S TROUBLE DIAGNOSES FOR DTC P0400 and P0402, .
EC-187 and 195. F&

SEFe30R 7) Check voltage between ECM terminal &) and ground at

about 1,500 rpm with EGR valve lifted up to the full

CONNEGT N s ﬁ_{z\_
W 3 AR position by hand.
E} C%) @TJJ C (5 A Voltage should decrease to less than 1.0V.

= = 8) If step 7 is OK, perform TROUBLE DIAGNOSES FOR
L_Ecu E’Q'CON“ECTO”" DTC P0400, PO402 and P1400, EC-187, 195 and 228. =N
ST
SR 1 RS

SEF301R

193,



TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor (DTC: 0305) (Cont’d)

EC-EGR/TS-01

EGR
TEMPERATURE
SENSCR
F12
Lo &0
I : Detectable line for DTC
PG B m— : Non-detestable line for DTG
&> AT models
F23
O o— - B B ﬁ
B
|] 35 ||
SENS
AT
GND CONTROL
UNIT .

P/G B8

EGRTS GND-A

ECM (ECCS CONTROL MODULE)

— i B E B == FlH EIEHE
HIEEEEEHEEDRSEEZ MV::Q

314|910
17}

(2] L]
-~
m
D

101f102}103] |104
w7|oglog] {110
114f113] [re

1

L

SEF917R

382 EC-234



TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor (DTC: 0305) (Cont’d)

DIAGNOSTIC PROCEDURE

% SR tamperare INSPECTION START al
— GO X
BN CHECK POWER SUPPLY. NGk Repair harness or connec- [MIA
1. Disconnect EGR temperature sensor "1 tors.
harness connector.
2. Turn ignition switch "ON™. Ei
3. Check voltage betwsen terminal @ and !
ground with CONSULT or tester.
SEF002S Voltage: Approximately 5V e
OK
DISCONNECT B l NG
'ﬁ?ﬂ CHECK GROUND CIRCUIT. Check the following.
T.S. E 1. Turn ignition switch "CFF”, ® Harness connectors
1T2) 2. Check hamess continuity between termi- (7)), (u32) (A/T modefs)
nal @ and engine ground. * Harness for open or shor
Continuity should exist. between ECM and EGR e
. If OK, check harness for shart. temperature sensor har-
& oK ness connector
. * Hamess for open or short &L
C“ 3 E@ between AT control unit
J = and EGR temperature
sensor BT
AECT720 If NG, repair harness or U
connector.
& DISCONNECT W ¥ J@\T
s Eé}] tﬁa) CHECK COMPONENT NG | Replace EGR temperature “
' {EGR temperature sensor). | sensor.
D Refer to “COMPONENT INSPECTION" ‘
below. TF
%
a Y
. T-J\!_D\
Disconnect and reconnect harness connec- T
tors in the circuit. Then retest.
= l Trouble is not fixed. B
AECT721
Check ECM pin terminals for damage and
check the connection of ECM harness con- .
nactor. Reconnect ECM harness connector RA
and retest.
l BR
INSPECTION END
ST
COMPONENT INSPECTION BT
am EGR temperature sensor
Check resistance change and resistance value. [FIA
{Reference data)
EGR temperature Voltage Resistance EL
°C (°F) v) (MY
@ 0 (32) 4.81 79-97
50 (122) 2.82 0.57 - 0.70 I3
= 100 (212) 08 0.08 - 0.10
SEF643Q

If NG, replace EGR temperature sensor.




TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line (DTC:
0804)

The malfunction information related to A/T (Automatic Transaxle) is
transferred through the line {circuit) from A/T control unit to ECM.
Therefore, be sure to erase the malfunction information such as
DTC not only in A/T control unit but also ECM after the A/T related

repair.
Diagnostic
Check
Trouble Malfunction is detected when ... e.c ltems
{Possible Cause)
Code No.
Pt605 * An incorrect signal from A/T control units is sent to * Harness or connectors
0804 ECM. {The communication line circuit between ECM and A/T
control unit ts open or shorted.)
* Dead (Weak) battery
s AST control unit

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Turn ignition switch “ON".
2) Select "“DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 40 seconds.
OR
g@ 1) Turn ignition switch “ON”.
S/ 2) Start engine and wait at least 40 seconds.
3) Select “MODE 3" with GST.
OR
oy 1) Turn ignition switch “ON”.
2) Start engine and wait at least 40 seconds.
3) Turn ignition switch "OFF”, wait at least 5 seconds and
then turn “ON”.
4) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-236



TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line (DTC:
0804) (Cont’d)

EC-ATDIAG-01 ©
AT CONTROL 4
AR (1714,
mmm : Detoctable line for DTG
oBD2 —  NON-detectable line for DTG
j2s]) [El
YiG
LC
FE
YiG
-
12
Y/G
AT
&T
Tk
B
YiG
71 P
ATCK
R&
ECM (ECCS CONTROL MODULE)
b =N
R
8T
12 [B[]4]5]6]7
gl oho1]1213 1516
BT
===
THEHEEEEDE @ X P P i ) P ) | SR SR e B
AAHBIEEEEREE ela7i3slzalokazfiafihslala e A,
II———-x1
1ifiozfiod] frodfros]ros 1]2]3 12223 BL
yorfioslios| friofnifz| Lelel7ig]s] O Paf2speR 78| 3 =
1l afas| e[z Emmmﬁmﬁ EEZIEEE W H.S
IEIRIGIGIE IEEEGE 9.
[k

SEFg924R
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TROUBLE DIAGNOSIS FOR DTC P1605

View with instrument lower cover
VNN
v i

Lower steering
column cover

=4

A/T control unit
harriess connector
/"'- -

&) SEFC17S

DISCONNECT
DISCONNECT n@ Hs
u,s. iﬁ:}] L ATscruniT 9] CONNECTOH”

A/T Diagnosis Communication Line (DTC: "

0804) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK INPUT SIGNAL. CIRCUIT.

NG

1. Turn ignition switch “OFF”.

2. Bisconnect ECM hamess connector
and A/T control unit harness connector.

3. Check harness continuity between ECM
terminal @ and A/T control unit termi-
nai @35). '
Continuity should exist.
If OK, check harness for short.

OK
¥

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

Trouble is not fixed.

Y

Check ECM pin terminals and A/T control
unit pin terminals for damage and check
the connection of ECM harness connector.
Reconnect ECM harness connector and
retest.

45

[ _Ecm Jo[connecTor]|
7

[Q]

SEF420R

h 4

INSPECTION END

EC-238

Check the following.

¢ Harness connectors
@, (2D

* Harness for open or
short between ECM and
A/T control unit,

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
- @&
BATTERY EC-INJECT-01
|
® ' (42
l Refer to "EL-POWER".
7.58 108 .
mmmm  Detectable line for DTC -~
% % J —  Non-detectable line for DTG S
WiR RAW
L&
@ @ o o ®
W/R RAW
- [l I I I l
é d’[I 6[' ECCS, W/R W/R WiR WA W/R W/R FE
ol ¢ [ [ [Exl [Eal 71 T nec-
L2 L2]] INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR TOR
NO. 1 NO. 3 NO. 5 NO. 2 NO. 4 NO B AL
L wh
EN| K] K] L 58] i
) w Y/R WG ¥ WiL W/B MT
W/R
AT
26]F 5y 1S
UB WIR
TE
;] W/R W/R W Y/R W/G ¥ WiL W/B
52 L Aae2d o0 o0 bed O
O 2 - & &y R g O @@
Tz Foz (F8) (F5) (Fe) (F2)
LB /R W/R W ™ ¥/R WiG Y @ WiL ® W/B -
)
| I R
LB w YR WiG Y WiL WiB
|| 7 | ozl [Foall [ |J1_0_7I| I[iogl] [l BR
SSOFF INJ INJ NJ INJ INJ INJ
#1 #3 #5 #2 #4 #6
N\ 7/ AN /
Right bank _ Left bank ST
ECM (ECCS CONTROL MODULE)
= 7 N Refer o last page (Foldout page). BS
D @ 6w 6 .. D @
B B B B B B GY B
R REIEEE 2|2|2|2|2| BY
[H=H|
1[2]3[=al4]:]6]7 1]2|3]a]sl= —>d6|7]8]9
o1 8[9 101111213141516 EEEEEKEEDRSZZRZ -
3l6] BR GY &
M 102|103 104 Eﬂ;-
107]10sf10g] 110
wafir4lns] [116
D3

SEF918R



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Bali valve—
i

SEFg12)

HMacrveresTl O

* % % POWER BALANCE * % %
MONITOR
CMPS*RPM (POS)
MAS AIR/FL SE
IACV-AAC

B2 [3][4] rest

5]l 6 ][ [[ ][ START

737rpm

1.20V
26%

SEF988Q

— 9 4 Suitabfe tool
/l Chck
C/,-c!r
MEC703B
B h?]‘”i DISCONRECT @_,‘ . b
A € ()}
=<
2
‘
O O

AEC755

m DISCONMECT
HS, é:]] @ DISCONNECT
A€
ECM  [O] CONNECTOR T8,
.102'1D4'1D?'1DQ'111 '1141 ﬁ
SEF411R

Injector (Cont’d)
COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the ECM
supplies a ground to the injector circuit, the coil in the injector is
energized. The energized coifl pulls the needle valve back and
allows fuel to flow through the injector into the intake manifold. The
amount of fuel injected depends upon the injection pulse duration.
Pulse duration is the length of time the injector remains open. The
ECM centrols the injection pulse duration based on engine fuel

needs.

DIAGNOSTIC PROCEDURE

INSPECTION START

l

a

CHECK OVERALL FUNCTION.
1. Start engine.

2. Perform "POWER BALANCE” in
“ACTIVE TEST” mode with
CONSULT.

3. Make sure that each circuit pro-
duces a momentary engine
speed drop.

CR

OK

. Start engine.

. Listen to each injector operating
sound.
Clicking noise should be

heard.
i NG

INSPECTION END

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect injector harness connactor.

3. Turn ignition switch “ON",

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

NG

OK

.| Check the following.

® Hamess connectors

(), (33)

* Harness connectors

CDREGD.

* ECCS relay

* 10A fuse

* Harness for open or short
between injector and bat-
tery

If NG, repair harness or

connectors.

CHECK CUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Discannect ECM harness connector.

3. Check harness continuity between injec-
tor harness connector terminal and

ECM terminals (162, (164, (7)), (KD,
G, G,

Continuity should exist.

If OK, check harness for short.

NG

388

+OK

@

EC-240

.| Check the following.
"| ® Hamess connectors

), (F5)

* Harness connectors
GID}

* Harness for open or short
between ECM and injec-
tor

If NG, repair hamess or

connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)
®
' q

CHECK COMPONENT NG | Raplace injector.
{Injector). ke
Refer to “COMPONENT INSPECTION” e
beiow. S
OK
Y 3

Discohnect and reconnect harness connec-
iors in the circuit. Then retest.

L Trouble is not fixed. LG

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

and retest.
L FE
INSPECTION END
Gl
T
COMPONENT INSPECTION
. DISCCNNEST g ] AT
G@ Cﬁ]ﬂ] @ Injector !
/@ 1. Disconnect injector harness connector.
C’_f) S 2. Check resistance between terminais as shown in the figure.  TF
@ Resistance: 10 - 140} [at 25°C (77°F)]
If NG, replace injector.
w ED
-
-
AECGS59 i

R
7S
BT
I8
El
o



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal
IGNlTlg#quWITCH EC' S/S l G'01

i

! FUSE Refer to "EL-POWER".

7.5A ale?)CK

. : Detectable line for DTC

—1 e Noi-detectable line for DTC

I_E:J_I

B

e

B/Y

]2

]
]
=

ECM (ECCS CONTROL MODULE)

Refer to last page (Foldout page).

M32

Hi2hshafis(1sh 718l gleof21]e2lealz4

%

40i141] 15315445

20121222 28]3
]2|3|2l§|262728 424 44|45]46457|58]59]6:

podaifodad (1~ Terlss 5686 B
EE‘.EE .I Hﬂﬁi@@

0

101 102|103 104]105]108)
107, 1081109 L A
1 114[175 116]117]118]

£

(=]

[

SEF919R
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Start Signal (Cont’d)

DIAGNOSTIC PROCEDURE
B START SIGNAL CKT W
INSPECTION START @]
1. CLOSE THROTTLE, SHIFT -
TO P OR N RANGE.
2. TOUCH START AND A
START ENGINE A b4 oK E
IMMEDIATELY CHECK OVERALL FUNCTION. INSPECTION END
1. Turn ignition switch “ON".
2. Perform “START SIGNAL CKT” B
in “FUNCTION TEST” mode with =l
| next )| START |} GONSULT.
OR
SEF191L 1. Turn ignition switch “ON”. e
2. Check “START SIGNAL" in
¥r MONITOR %t NO FaiL [] C%Arjgmgmmﬂ mode with
START SIGNAL OFF o p
CLSD THIP SW ON N
AIR COND SIG OFF IGN “START" ON FE
P/N POSI SW ON
OR
.’E’. 1. Tum ignition switch to “START". BL
A=k, 2, Check voltage between ECM
terminal and ground.
| RECORD | Vohage: T
SEF111P Ignition switch “START” it
5V
Except above AT
— Y Ly Approximately 0V AL
ECH CONNECTOR
I of | <8 € TG
20
Check if 7.5A fuse is OK, NG_ Replace 7.5A fuse. T?
B O lOK :
] 2 PD
@ @ 7 ] L CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
) -« 1} Turn ignition switch “OFF”. "1 ® Hamess connectors _
2) Disconnect ECM hamess conneclor and @), (F3) B
SEF109P 7.5A fuse. * Harness for open or short
3} Check hamess continuity between ECM between ECM and fuse
E] terminal @9 and fuse block. block B4,
= DISCONNEET T DISCONNECT Continuity should exist. If NG, repair harness or
m E}] @ Géj] If OK, check harness for short. connectors.
= Fuse OK BE
([ Ecm  Jo[connecTonl| g block Y
20 Disconnect and reconnect hameass connec-
tors in the circuit. Then retest. 8T
@ i Trouble is not fixed.
Check ECM pin terminals for damage and =]
check the connection of ECM harness con- it
SEF0863| | nector. Reconnect ECM harness connector
and retest, -
B
¥
INSPECTION END 115
Tlimd
EL
([
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump
SYSTEM DESCRIPTION

Engine speed
Camshatft position sensor > ECM —
(ECCS » oum
Start signal control Eelayp
Ignition switch » module)
The ECM activates the fuel pump for several sec- Condit Fuel N
onds after the ignition switch is turned on to improve ondition ue’ pump operation
) = ; e i
engine startability. If the ECM receives a 120° sig Ignition switch is tumed to ON. Operates for
nal from the camshaft position sensor, it knows that 5 seconds
the engine is rotating, and causes the pump to per- Engine running and cranking Operates
form. If the 120° signal is not received when the — -
ignition switch is on, the engine stalls. The ECM When engine is stopped Stops In 1.5 seconds
stops pump operation and prevents battery Except as shown above Stops

discharging, thereby improving safety. The ECM
does not directly drive the fuel pump. It controls the
ON/OFF fuel pump relay, which in turn controls the
fuel pump.

COMPONENT DESCRIPTION

The fuel pump with a fuel damper is an in-tank type (the pump and
damper are located in the fuel tank). ‘

SEF0185

EC-244



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)

IGNITION SWITCH EC'F/PUMP"O1
ON or START @”
i |
— FUSE Refer 1o "EL-POWER".
% 15 [BLOCK
i
- MM  Detectable line for DTC

N
a
Lo

—  Non-deteclable line for DTG

m
2

nnl
ELE

(M1)
@
B/Y | LS
| WiL
® |—l—|
| I
B/Y B/Y WiL
21 (el
FUEL PUMP o
6” RELAY FE
?
L) )
&l
RIL wiL
I W BT
RiL WiL ) I—l—l
GED ;
Gt - ==~ ol
E3 FUEL AT
RiL WL PUMP &
:
e T
i B
|—l—|
ED
R/L
. w2,
RIL I I
i} 2 3 RA
FPRLY B22 B11
ECM (ECGS CONTROL
MODULE) a7
Refer to last page (Foldout page).
— W10) . , =
@ [ =l o
3 BEEDEEEEE RS ZE W m '
=
5
W HS. N
I 1 2
1021103
1081109 =
14]115] LEL
[5x4

SEF920R
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

™~ LTy
Fusible link & relay boxp
SEF0205

B3]
€ G

3]
[ (I

4

(]

SEF067S

Rear seat access
—

Fuel pump

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥
F&HECK OVERALL FUNCTION., OK INSPECTION END
1. Turn ignition swilch “ON”, "
2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation showld be felt
on the fuel feed hose for 5 seconds
after ignition switch is turned “ON".
lNG
E
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". »| o Harness connectors
2. Disconnect fuel pump relay. CED), ()
3. Turn ignition switch *ON”, * 15A fuse
4, Check voltage between terminals @ * Harness continuity
@ and ground with CONSULT or tester. between fuse and fuel
Voitage: Battery voltage pump relay
oK If NG, repair harness or
connectors.
Y
CHECK POWER AND GROUND CIRCUIT. | NG [ Check the following.
1. Turn ignition switch “OFF”, 7| * Harness connectors
2. Disconnect fuel pump hamess connec- (vz),
tor. * Hamess continuity
3. Check harness continuity between termi- between fuel pump and
nal @ and body ground, terminal @ body ground
and fuel pump relay connector terminal * Harness continuity
. between fuel pump and
Continuity should exist. fuel pump relay
oK It NG, repair harness or
connectors.
[s} Y
NG | Check the following.

CHECK QUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal and fuel pump relay con-
nector terminal @

Continuity should exist.

Y

harness connector SEF0215

OK

®

EC-246

® Harness connectors

GD?

* Hamess connectots
(i),

* Harness continuity
between ECM and fuel
pump relay

If NG, repair harness or

connactors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump (Cont’d)

®
%—D DISCOMMECT l a
T.S. Eﬁjﬂ Gl
2 CHECK COMPONENT NG¥ Replace fuel pump relay.
{Fuel pump relay). " B4
1. Reconnect fuel pump relay, fuel R
pump harness connector and
ECM harness connector. B
2. Turn ignition switch “ON".
= 3. Turn fuel pump relay “ON” and
“OFF” in “ACTIVE TEST” mode Le
= DISCONNEST o DISCOANECT with CONSULT and check oper-
s ié:j] Géj] ating sound.
8. S OR
B 3 a “ﬁ’l. Refer to “COMPONENT INSPEC-
1 s & TION” on next page.
l OK [
CHECK COMPONENT NG | Replace fuel pump.
) -Q (Fuel pump). " L
@@ Refer to “COMPONENT INSPECTION"
on next page.
AECT58 OK T
v
D] Disconnect and reconnect harness connec-
DISCONNECT @ mgeomeer | | tOrs in the circuit. Then retest. AT
ié} 1.5 _i@ l Trouble is not fixed.
|l ecm [ofconnecTon; z 2] | Check ECM pin terminais for damage or TF
8 5] the connection of ECM hamess connector.
Reconnect ECM harness connector and =
retest. PD
v
INSPECTION END F&
SEF068S
&

WACTVETESTE [ ]

FUEL PUMP RELAY ON

= = = MONITOR = == =
CMPS-RPM{REF} Orpm
8T

MEF308F
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEF511P

e

SEF0225

Fuel Pump (Cont’d)
COMPONENT INSPECTION

Fuel pump relay
Check continuity between terminals 3) and (5.

Conditicns Continuity

12V direct current supply

. Yas
between terminals @ and

No current supply No

If NG, replace relay.

Fuel pump

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals (1) and (2).
Resistance: 0.2 - 5.0Q [at 25°C (77°F)]
If NG, replace fuel pump.

EC-248



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-01 Y

ECM [‘\“’ﬂf’}‘
(ECCS CONTROL willims
MODULE)
(F29)
I IR : Detectable fine for DTC =0
|—215——| m—: Non-detectable iine for DTC B
RB
LG
LD
2]
L CED)
I B
R/B
M1
) s
EA1
Ay @D
I HT
R/B
€48
G T
E®
TF
2
POWER
STEERING =
QFF OIL PRESSURE )
_ @ ON  |SWITCH
=kl
B
I BR
B
£
= e
E101 #
=
Refer to fast page (Foldout page). ES
<2 D2
(1] 2
G & _
w GY &
3|45l o
EEEEHEE A
102 103] 104|105} 05 EL
108J109F 110111112
114 115| 116}117}118
Mo

SEFS21R
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ﬁ Fower steering oil

] -
pressure switch

1
N ‘
' SEFT45R

A
- 8l Pw/ST SIGNAL CIRCUIT I

HCLD STEERING WHEEL
IN A FULL

LOCKED rosmion
THEN
TOUCH START

| Next || START |

Power Steering Oil Pressure Switch (Cont’d)
COMPONENT DESCRIPTION

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and
adjust for the increased load.

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION. OK INSPECTION END
1. Turn ignition switch “ON".
2. Perform “PW/ST SIGNAL CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

1. Start engine.
2, Check “"PW/ST SIGNAL” in

“DATA MONITOR" mode with
CONSULT.
Steering is in neutral
position:

OFF
Steering is turned:

ON

MEF023E
#MONITOR #NO FAIL  []
PW/ST SIGNAL OFF
I RECORD |
SEF591]

_ CONNEST
&5

[ Eom  [o CONNECTOR]| |

28

‘
&

e

e rn
e
i

OR
@ 1. Start engine,
2. Check voltage between ECM
terminal @ and ground.
Voltage:
When steering wheel is
turned quickly.
Approximately 0V

Except above
Approximately 5V

SEF126P

JNG
@

EC-250



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Power Steering Oil Pressure Switch (Cont’d)

E DISCONNECT 2y l @ :
HE & ) .
CHECK GROUND CIRCUIT, NGL Repair harness or connec-
1. Turn ignition switch “OFF”, "\ tors. ME
I=d
2. Disconnect power steering cil pressure
@ switch harness connector.
3. Check harness continuity between termi- El
. 1 nal @ and engine ground.
) Continuity should exist.
SEF069S OK k LG
¥
DISCONNEET mmmw CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
. . 1. Disconnect ECM harness connector. 7 tors.
2. Check harness continuity between ECM
I ecwm |O[CQNNECTOR]| 5 terminal @8 and terminal (2). EE
25 Continuity should exist.
‘LOK
Gl
el CHECK COMPONENT NG | Replace power steering oil
(Power steering oil pressure switch). "1 pressure switch.
seroras| | Refer to "COMPONENT INSPECTION” T
below.
‘L oK i
AT
Disconnect and reconnect harness connec-
tors in the circuit. Then retest.
: ) F
J, Trouble is not fixed.
Check ECM pin terminals for damage and
check the connection of ECM harness con- FD
nector. Reconnect ECM harness connector :
and retest.
i i
INSPECTION END .
ER
8T
COMPONENT INSPECTION BT
%B DESCOMNEST N - - N
A @3 i Power steering oil pressure switch
o 1. Disconnect power steering oil pressure switch hamess con- RA
10 nector then start engine.
' 2. Check continuity between terminals (1) and (2). el
Conditicns Continuity
Steering wheel is being turned Yes IO
Steering wheel is not being turned No -
ASCTB2 If NG, replace power steering oil pressure switch.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

IGNITION ON EC-FICD-01
[ |
L FUSE |Refer to EL-POWER.
7.5 |BLOCK
% (J/B)
- N : Deiectable line for DTC
I_7|W_| s - Non-detectable ling for DTC
Giw
® e P To AIR COMPRESSOR
BAY
I_LI
GIW AW BW F100
2]l =1l BAW
AR =
é 6[| EEE‘AD\}TIONEH [1] IAGY-FICD G/OR
? Sakop
Ly qLe ) A
G/A B/W Iifl + G/OR @&
| G:(IJR
G/OR |
G/OR GIOR
GR BW } st
i il Ll o e
-@- ne Y/R £ -- mAMBIENTAIR
1 G/OR TEMPERATURE
G B IR SWITCH
..EC'M
[t L2 ]
* DIODE B
G/R B/W
e
T T LI
GiR B/W ' G/?H
GI(IJFI : B
1
" o |
|+ + L
GR G/OR E13 E41
[l [9]
ACRLY TASW

ECM (ECCS CONTROL MODULE)

Refer to last page {Foldout page}.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEIACV-FICD /
solencnd va\ve IACV-FICD
JI'}1] solencid valve harness
connector SEF0245
\\\\\\\l it lfH.';/, “(/5
\\ f
$\\ 3
R SN
S k?"’
’? B
// * 1000 r/min .

MEFG34E

\\Lfsmenold valve IACV-FICD
Y [ || sclenoid valve harness

A
@mcv FICD 3

connactor SEF0245

18]

[]

SEF071S

IACV-FICD Solenoid Valve (Cont’d)

COMPONENT DESCRIPTION

When the air conditioner is on, the IACV-FICD solenoid valve sup-

plies additional air to adjust to the increased load.

DIAGNOSTIC PROCEDURE

INSPECTION START

A4

CHECK OVERALL FUNCTION.
1. Start engine and warm it up sufficiently.
2. Check idie speed.
75050 rpm (in “N” position)
If NG, adjust idle speed.
3. Turn air conditioner switch and blower
fan switch “ON'".
4. Recheck idle speed.
800 rpm or more (in “N”’ position)

OK

h 4

NG
y

INSPECTION END

Check if air conditioner compressor func-
fions normally.

NG

B h 4

OK

Refer o HA section
(“TROUBLE DIAG-
NOSES").

CHECK FOWER SUPPLY.

1. Stop engine.

2. Disconnect IACV-FICD solenoid valve
harness connector.

3. Start engine, then turn air conditioner
switch and blower fan “ON".

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

NG

A4

OK

EC-253

Check the following.
* 7.5A fuse
* Harness connectors

D, G

* Harness connectors

GDRCEY

* Harness connectors

D, D

s Harness for open or
short between IACV-

FICD solenoid valve har-

ness connector and air
conditioner relay
If NG, repair harness or
connectors.

&

FE

l

W=

LT

e
&I

ag
[&D

g
—

T,

401
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’d)

@
E DHSCONNECT ‘
HAE &
-
NG
CHECK GROUND CIRCUIT. » Check the following.
1. Turn ignition switch “QFF". * Harness connectors
@ 2. Check harness cantinuity between ter- Fony, (F5)
I ! minal @ and body grounad. * Harness connectors
B 1 Continuity shouid exist. (),
- oK * Harness connectors
SEF0725 D, ED
* Ambient air temperature
switch
* Diode
* Harnass for open or
short hetween IACY-
FICD solenoid valve and
ground
H NG, repair harness ar
connhectors.
A
CHECK COMPONENT NG.: Heplace [ACV-FICD scle-
(JACV-FICD soclencid valve). noid valve.
Refer to “COMPONENT INSPECTION”
below.
OK
y
Disconnect and reconnect harness con-
nectors in the circuit. Then retest.
Trouble is not fixed.
Y
Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector. Then retest.
E DISCONNECT
Is. Eé} ¥
INSPECTION END
L2 1 e —
@) COMPONENT INSPECTION
IACV-FICD solenoid valve
Disconnect IACV-FICD solenoid valve harness connector.
e Check for clicking sound when applying 12V direct current to
terminals.
SEF721Q
e Check plunger for seizing or sticking.
Washer *  Check for broken spring.
i Spring
Plunger
SEF097K|

EC-254




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

IGNITION SWITCH
ON or START BATTERY

(J/B)
10A 104 7.5A
% %

'Eé”
i

L
I FUSE " "
BLOCK Refer to "EL-POWER".

EC-MIL-01

mm : Deotectable tine for DTC
mmemn . Non-detectable line for OTC

W/B BAW DATA LINK
|—'—| CONNECTOR_(R17)
[51! comeimarion [7 )l FOR CONSULT
METER
{MALEUNCTION
INDICATOR
LAMP)

L

&
={
=

Y/L DATA LINK

CONNECTOR{M9 )
I 1 IFOR GST -

oR w L oR @ LG/R B
{=2)
----- ST A v s [Eap=s{in]
B B
OR W L OR 1 L LG/R
B B B
OR T L oR LGR ‘ ‘
[§5 [Eall el [l E L
MiL CSR csT CsC GST =, = = =
5 @@
ECM {(ECCS CONTROL MODULE)
Refer to last page (Foldout page).
T2[3[4V=2N5][6]7 o 2R aTs [ T7] emy
BB R EHIEEL 1516 AR EEIEEE
W GY
12]3]a]5 = 671890 t]2]a]a[5[6]7(8
11[12[13{1 411 51161 7]18]19]204 L HRELER

TO1}102{1031 {104[105[106|
107]108[108] [110)111]112
113 114{115] (1161117[118]

SEF922R
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TROUBLE DIAGNOSIS — Index

ALPHABETICAL INDEX FOR DTC

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

CTC

DTC

ltems Reference ltems Reference
{CONSULT screen terms) MIL* Cgf;?iszT page ngigj MIL* (CONSULT screen terms) page
A/T 15T SIGNAL 1103 PO731 AT section PODOD o505 | NO SELF DIAGNOSTIC _
AT 2ND SIGNAL 1104 PO732 AT section FAILURE INDICATED
AT 3RD SIGNAL 1105 PG733 AT section PO100 0102 | MASS AIR FLOW SEN EC-93
A/T 4TH SIG OR TCC 106 PC734 AT section POT10 G401 | INT AIR TEMP SEN EC-98
AT COMM LINE 0504 POBO0 EG-208 PO115 0103 | COCLANT TEMP SEN EC-103
AT DIAG COMM LINE 0804 P1605 EC-236 PO120 0403 | THROTTLE POSI SEN EC-107
CAMSHAFT POSI SEN 0101 P0340 EC-182 P0125 0908 |*COOLANT TEMP SEN EC-112
CLOSED LOOP-B1 0307 P0130 EC-117 P0130 0307 | CLOSED LOOP-B1 EC-117
CLOSED LOOP-B2 0308 PO150"3 EC-117 P0130 0503 | FRONT 02 SENSOR-B1 EC-118
COOLANT TEMP SEN 0103 PO115 EC-103 P0135 0901 |FR 02 SEN HTR-B1 EC-123
*COOLANT TEMP SEN 0908 PO125 EC-112 PO136 0707 |RAEAR 02 SENSCR-B1 EC-126
CRANK P/S (OBD) COG 0905 P1336 EC-224 PO141 0902 |RR 02 SEN HTR-B1 EC-131
CRANK POS SEN (OBD) 0802 P0335 EC-178 PO150"3 0308 |CLOSED LOOP-B2 EC-117
CYL 1 MISFIRE 0608 PO301 EC-171 P0150 0303 | FRONT 02 SENSCR-B2 EC-135
CYL 2 MISFIRE 0607 PO302 EC-171 PO155 1001 |FR 02 SEN HTR-B2 EC-140
CYL 3 MISFIRE 0606 P0O303 EC-171 P0156 0708 | REAR O2 SENSOR-B2 EC-143
CYL 4 MISFIRE 0805 P0304 EC-171 PO161 1002 |RR O2 SEN HTR-B2 EC-148
CYL 5 MISFIRE D604 P0305 EC-171 PO171 0115 | FUEL SYS LEAN/BK1 EC-151
CYL 6 MISFIRE 0603 P0305 EC-171 PO172 0114 |FUEL SYS RICH/BK1 EC-156
ECM 0301 POG0S EC-211 PO174 0210 | FUEL SYS LEAN/BK2 EC-161
EGR SYSTEM 0302 PO400 EC-187 PO175 0209 | FUEL SYS RICH/BK2 EC-166
EGR TEMP SENSOR 0305 P1401 EC-232 PO300 0701 | MULTI CYL MISFIRE EGC-171
EGRC SOLENOIDNV 1005 P1400 "EC-228 £0301 0608 |CYL 1 MISFIRE EC-171
EGRC-BPT VALVE 0306 P0402 EC-195 P0302 0607 |CYL 2 MISFIRE EC-171
ENGINE SPEED SIG 1207 PO725 AT section P0303 0606 |CYL 3 MISFIRE EC-171
FLUID TEMP SENSOR 1208 FO710 AT section P0304 0605 |CYL 4 MISFIRE EC-171
FR 02 SEN HTR-B1 0901 F0135 EC-123 P0305 0604 |CYL 5 MISFIRE EC-171
FR O2 SEN HTR-B2 1001 PO155 EC-140 PO306 0603 |CYL 6 MISFIRE EC-171
FRONT O2 SENSOR-B1 0503 P0130 EG-118 P0325 0304 | KNOCK SENSOR EC-175
FRONT 02 SENSOR-B2 0303 PC150 EC-135 P0335 0802 | CRANK POS SEN (OBD) EC-178
FUEL SYS LEAN/BK1 0115 POT71 EC-151 P0340 0101 | CAMSHAFT POS! SEN EC-182
FUEL SYS LEAN/BK2 0210 PO174 EC-161 PO400 0302 |EGR SYSTEM EC-187
FUEL SYS RICH/BKA 0114 PO172 EC-158 Po402 0306 | EGRC-BPT VALVE EC-195
FUEL SYS RICH/BK2 0209 PO175 EC-166 P0420 0702 | TW CATALYST EC-197
IACV-AAC VALVE 0205 PO505 EC-204 P0430 0703 | SYSTEM
IGN SIGNAL-PRIMARY 0201 P1320 EC-219 P0500 0104 | VEHICLE SPEED SEN EC-200
INHIBITOR SWITCH 1101 P0705 AT section P0505 0205 | IACV-AAC VALVE EC-204
INT AIR TEMP SEN 0401 PO110 EC-98 PO6O0 0504 | A/T COMM LINE EC-208
KNOCK SENSOR 0304 P0325 EC-175 P0605 0301 | ECM EC-211
LINE PRESSURE S/V 1205 POT745 AT section PO705 1003 | PARK/NEUT POSI SW EC-213
MASS AIR FLOW SEN o102 PC100 EC-93 PO705 1101 | INHIBITOR SWITCH AT section
MULTI CYL MISFIRE 0701 PC300 EC-171 PO71C 1208 | FLUID TEMP SENSOR AT section
CVERRUN CLUTCH S/V 1203 P1760 AT section P0720 1102 | VHCL SPEED SEN AT AT section
PARK/NEUT PCSI SW 1003 PO705 EC-213 P0725 1207 | ENGINE SPEED SIG AT section
REAR 02 SENSOR-B1 0707 P0136 EC-126 PO731 103 | AT 1ST SIGNAL AT section
REAR 02 SENSOR-B2 0708 PO156 EC-143 PO732 1104 | AT 2ND SIGNAL AT section
RR 02 SEN HTR-B1 0902 PO141 EC-131 P0733 1105 | A/T 3RD SIGNAL AT seciion
RR 02 SEN HTR-B2 1002 PO161 EC-148 PC734 1106 | AT 4TH SIG OR TCG AT section
SHIFT SOLENOQID/V A 1108 PO750 AT section PO740 1204 | TOR CONV CLUTCH 5V AT section
SHIFT SOLENOID/Y B 1201 PO755 AT saclion PO745 1205 | LINE PRESSURE S/V AT section
THROTTLE POSI SEN 0403 PO120 EC-107 P0750 1108 | SHIFT SOLENCID/V A AT section
THRTL POSI SEN AT 1206 P1705 AT section PO755 1201 | SHIFT SOLENGID/V B AT section
TOR CONV CLUTCH SV 1204 PO740 AT section P1320 0201 | IGN SIGNAL-PRIMARY EC-219
TW CATALYST c702 P0420 P1336 0905 | CRANK P/S (OBD) COG EC-224
SYSTEM 0703 PO430 EC-197 P1400 1005 |EGRC SOLENOID/V EC-228
VEHICLE SPEED SEN 0104 pPosoc 'l EC-200 P1401 0305 |EGR TEMP SENSOR EC-232 .
VHCL SPEED SEN A/T 1102 PO720 AT section P1605 0804 | A/T DIAG COMM LINE EC-236
: P1705 1206 | THRTL POSI SEN A/T AT section
*1: These are controlled by NISSAN. P1760 1203 | OVERRUN CLUTCH SV AT section
P1900 0208 | OVER HEAT EC-62
*2: These are prescribed by SAE J2012.
EC-256



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

FUEL FRESSURE REGULATOR
Fuel pressure at idling
kPa {(kg/om?, psi)

. Approximately

Vacuum hose is connected 235 (2.4, 34)
Vacuum hose is disconnected Approximately
294 (3.0, 43}

Inspection and Adjustment

Idle speed* pm

No-load™2 N
{in “N" position} 75050 {70073)

Air conditionar: ON

{in “N” position) 800 or more

Ignition timing 15°+2° BTDC

Closed throtile positicn switch touch
speed ("OFF” to “ON} (in “N” 950150
position) pm

*1. Feedback controlled and needs no adjustments

*2: Under the following conditions:
* Air conditioner switch: OFF
¢ Electric load: OFF (Lights, heater fan & rear detogger)
s Steering wheel: Kept in straight-ahead position

"3: Disconnect throttle position sensor

IGNITION COIL

Primary voltage i 12

Primary resistance

|t 20°C {68°F)] O Approximately 1.0

Secondary resistance

{at 20°C (68°F)] k(1 Apprommately 10

EGR TEMPERATURE SENSOR

EGR termperature Valtage Resistance
°C (°F) (V) (M&)
0 (32) 4.81 78-97
50 {122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10

FRONT HEATED OXYGEN SENSOR
HEATER

Rasistance [at 25°C (77°F)] Ly 23-43
FUEL PUMP
Resistance [at 25°C (77°F)] Q 0.2-50

IACV-AAC VALVE

Resistance [at 26°C (77°F)] 9] Approximately 10.0

MASS AIR FLOW SENSOR INJECTOR

Supply voltage v Battery voltage (11 - 14) Resistance [at 25°C (77°F)] & 10 - 14
Output voltage at idle vV 1.3-1.7"

Mass air flow (Using CONSULT 3.3 - 4.8 at idle*

or GST) gmysec 12,0 - 14.9 at 2,500 rpm” RESISTOR

*: Engine is warmed up sufficiently and rurning under no-load.

ENGINE COOLANT TEMPERATURE
SENSOR

Resistance [at 25°C (77°F)]  k{} Approximately 2.2

THROTTLE POSITION SENSOR

Ternperature °C (°F) Resistance k{}

20 (68) 21-23
50 (122) 0.66 - 1.00
90 (194) 0.235 - 0.260

Resistance ki)

Throttle valve conditions [at 25°C (77°F)]

Completely closed Approximately 0.5

Partiaily open 05-40

Compietely open Approximately 4.0

EC-257
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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 %
(Using CONSULT or GST)

Resistance fat 25°C (77°F}} Q 23-43

At idle

18.0 - 26.0

At 2,500 rpm

18.0-21.0

CRANKSHAFT POSITION SENSOR (OBD)

Resistance [at 20°C (68°F)] 0 166.5 - 203.5
INTAKE AIR TEMPERATURE SENSOR
Temperature °C (°F) Resistance k(}
20 (68) 21-219
80 (176) 0.27 - 0.38
EC-258
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