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When you read wiring diagrams:

INCIDENT™.

» Read Gl section, “HOW TO READ WIRING DIAGRAMS™.

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

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

Supplemental Restraint System (SRS) “AIR
BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, heips 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), sensors, a diagnosis 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 collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.

* |mproper maintenance, including incorrect removal and installation of the SRS, can lead to pet-
sonal injury caused by unintentional activation of the system.

¢ Do not use electrical test equipment on any circuit related to the SRS uniess 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 the
repair or inspection work. The open/short circuit of the related switches, sensors, solenoid valves,
etc. will cause the MIL to light up.

¢ Be sure to connect and lock the connectors securely after the work. The loose {(unlocked) connec-
tor will cause the MIL to light up due to the open circuit. (Be sure to connect the connector with-
out water, grease, dirt, bent terminals, etc. in it.)

¢ Be sure to route and clamp 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 the work. The misconnected or disconnected rub-
ber tube may cause the MIL to light up due to the malfunction of the EGR system or the fuel injec-
tion system, etc.

¢ Be sure to erase the unnecessary (already fixed) malfunction information in the ECM or AT con-
trol unit before returning the vehicle to the customer.

EC-3
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PRECAUTIONS AND PREPARATION

BATTERY

® Always use a 12 welt baltery as power
SOUrce.

& Do not attempt 1o disconnect battery
cables while engine is running.

ECCS PARTS HANDLING

e Handle mass air flow sensor carefully to
avoid damage.

* Do not disassemble mass air flow
SENSOT.

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

e Do not disassemble [ACV-AAC valve.

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

& Do not shock or jar the camshaft
pasition sensor or crankshaft position
sensor {OBD).

162

Engine Fuel & Emission Control System

ECM

® Do not disassemble ECM (ECCS control

module}.

* Do not turn diagnosis test mode selecter

forcibly.

* |f a battery terminal is disconnected,
the memory will return to the ECM
value.

The ECCS will now start to self-centrol
at its inittal value. Engine operation can
vary slightly when the terminal Is
disconnected. However, this is not an
indication of a problem. Do not replace
parts because of a slight variation.

WHEN STARTING

* Do not depress accelerator pedal whan
starting.

® |[mmediately after slarting, do not rev up
angine unnecessariy.

® Do not rev up engine just prior to
shiuldown.

EC-4

WIRELESS EQUIPMENT

* When installing CB ham radic 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 ECM.

2} Keep the antenna feeder line more than
20 em (7.2 in) away from the harness
of electronic controls.

Do not let them run parallel for a long
distance.

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

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

FUEL PUMP

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

e Tighten fuel hose clamps to the
specified torque.

ECCS HARNESS HANDLING

® Securely connect ECCS harness
connectors.
A pogr connection can cause an
extremely high (surge) voltage to
develop in coll and condenser, thus
resulting in damage to ICs.

¢ Keep ECCS harness at least 10 ¢cm (3.9
in) away from adjacent harnesses, to
prevent an ECCS system malfunction
due to receiving external noise,
degraded operation of ICs, etc.

* Kesp ECCS parts and harnessas dry.
¢ Before removing parts, turn off ignition
switch and then disconnect battery

ground cable.

SEF702R



PRECAUTIONS AND PREPARATION

Special Service Tools

The actual shapes of Kent-Moore tools may differ from those of special service tools illustrated here.

Tool number
(Kent-Moore No.) Description o
Tool name &
(1) Kv109D0010
{(J-36777-1) Measuring ignition timing i
ignition timing il
adapter coil
(2) Kv10114200 e
(J-36777-4)
Adapter harness
ke

NTG54

KV10114400 Loosening or tightening heated oxygen sensor [FE

(J-38365) a
Heated oxygen sensor @D
wrench el

NT&36 a: 22 mm {0.87 in)

H

EC-5 163



PRECAUTIONS AND PREPARATION

SEF283H

Tightened Loosened

SEF308Q

SEF291H

Pen‘orm ECM in-
putfoutput 5|gna|
inspection before

replacement
__*‘“’ ﬂtb OIIE
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~ Y A
/ AN
MEF040QD
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~ -

/ 1\

SEF051P
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Precautions

Before connecting or disconnecting the ECM harness
connector, turn ignition switch OFF and disconnect nega-
tive bhattery terminal. Failure to do sc may damage the
ECM. Because battery voltage Is applied to ECM even if
ignition switch is furned off.

When connecting ECM harness connector, tighten secur-
ing bolt until the gap between the orange indicators dis-
appears.

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

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

Before replacing ECM, perform ECM input/foutput signal
inspection and make sure whether ECM functiohs prop-
erly or not. (See page EC-95.)

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" if the repair is completed. The
“OVERALL FUNCTION CHECK"” should be a good result if
the repair is completed.

EC-6



PRECAUTIONS AND PREPARATION
Precautions (Cont’d)

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

v Accidental contact of probes will cause a short circuit and

\ damage the ECM power transistor.

Battery
voltage

al
T
Shor‘t\K Harness connector y
for sotencid valve E ¥
LG

Solencid valve

Circuit tester

G
]
()
||'—(:i—42
“ut
fud

SEF348N

FE
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

FUSIBLE LINK

Circuit Diagram

166
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram (Cont’d)
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location
NON-TURBOCHARGER MODELS

EGR valve -

'y IAA unit and TAGV-air Front heated
Fuel damper -~ Y regulator oxygen sensor LH
Front heated oxygen-. - k

—

e

RH : \ 'ﬁ—:—-_ZD Fuel pressure regulator
seneet W\?\w Mmml‘ \“‘b‘—bf‘ Ly "/""A)/j;(contrgl solenoid salve
J —
|% !

| = ’}-_ N
\\é ‘m / ~Fuel filter

EVAF' canister purge
control solenoid valve
Canister control vacuum
J o check switch
Ignition coil and - = Tt —
- 4 R f T4 <) ]
spark plug #1 | _— gl =i e ) SN 0N

EGRC-solenoid valve \

~ |

— Ignition coil relay

~~— ECCS relay

Intake air ‘

temperature sensor- NG

!

rﬁ—:- A .
! ; Cooling fan relay
Fuel temperature sensor B | Y  Throttle positicn switch
Enai lant t t | EVAP canister and throttle position sensor
ngine coolant temperature sensor * Camshafl position sensor
Mass air flow sensor~ - Power steering cil pressure switch

-Fuel pressurs regulator

Throttle position sensor and

Front heated oxygen
throttle position switch

Fuel pressure gansor RH

Camshaft position

Senscr [

'F'\EN ! -"\"'I
b g
! L =2
. __ OXygen sensor —
LH L

IACV-AAC valve and IACV-FICD
solenoid valve

~IACY-air regulator

s Glove box

Front
heated Y heated
oxygen L oxygen A . f
sensor LH " sensor RH = Diagnostic
test mode
“CaR valve selector

lL-EG.F? temperature sensor

SEF582R
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont’d)

TURBOCHARGER MODELS

EGR valve 3,
\
\\‘.
y _~ Front heated @”
Fue! damper y IAA unit and IACV-air ~~  oxygen sensor LH
Front heated oxygen-. 0 " \\ regulator P
sensor RH RS S — ', A il
‘}\\ﬂ‘j\w m )m?‘:—l‘:;ﬁ_ﬂ_r[__f[—[m?’:—ﬁm‘ ) 7~ Wastegate valve control Bl
y - ,-g—__‘,__‘?‘";;:\‘@_‘l}:k_;%f o L / sclenoid valve LH
) P Fuel pressure regulator

]

N N
EGRC-sclenoid valve fimd — . ;
% — e e A — N /‘/'L:/’3 control sclenoid valve Bl
f oF N\ ; )N v il
=S e ;T v s IR .
! \&,?__1((, 5 B TR e '?' ] \ | .- Fuel fiter
) Y 2 Mgt % EVAP canister purge
control solenoid valve |G

ESS = =
Wastegate valve~. AN 1 '\:’f\.—ﬁl-a?—" e Ry b
. N, (. S = ‘M ! '
control solencid | \H‘“’\ (“i jq-ﬂhr.é.\ﬂ s Canister control vacuum
“ N = ’ ‘ N I- f check swilch

valve RH = :
‘l | . f i - j Ignition coil relay
Ignition coil and =l L= : / _
| ‘ - _ = __———Cooling fan sub-relay

spark plug #1 i

Power transistor unit

Intake air | il
temperature sensor—| |~ o
o
\ r :
S il

i L
Cooling fan ralay

Fuel temperature sensor - Throttle position switch ﬂT

/ EVAP canister and throttle position
Engine coolant temperature sensor sensor
Turbocharger boost sensor y | Camshaft position sensor F@
Mass air flow sensor~ L Power steering oll pressure switch =

- Fuel pressure regulator
Throttle position sensor and W

. i | ; astegate valve control _
throttle position switch \  solenoid vaive oo OXYIEN  solenoid valve EA

ﬁ £ o =T, sensor LH P M‘/{‘T
i ;  Front J" i \ [
heated\, 2| |
oxygen \

sensor |

Wastegate valve control

n
1

o

Camshaft position <

sensor gR
catalyst
IACV-AAC valve and |ACVY-FICD F;@
sclenoid valve | ~ |ACV-air regulator e
, y
| / o + Glove box
ST -~ By
P
Front U Front H&
heated * heated R LS
oxygen ; I oxygen % ‘ ' Diagnostic
sensor LH - A I:\sensc»r RH | test mode EL
LT selector
W ‘__,, v [-\."‘Jil"
1 EGR valve e
EGR temperature sensor (O

SEF523R
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont’d)

Under vehicle view

Behind front turn signal lamp RH

A 44
Intake air
temperature sensor -

Crankshaft position
sensor (OBD)

OF

SEFB96R SEF598R

Under the air duct ~47/ [ [ IV v Under vehicle view \ ©
Wy —3 @ [ Throttle body ,/ /\\ - \

\
EVAP canister purge

-4
control solencid valve % %77—-&.{:\/
%\ Rear heated \\
\x \( .2 oxygen sensor RH \
\_\
m <

SEF&00R SEF920QA

P,
< G} P
07 o
L}
[}
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

NON-TURBOCHARGER MODELS
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Refer to “Systern Diagram” in ENGINE AND EMISSION CONTROL SYSTEM for vacuum control system.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing (Cont’d)

TURBOCHARGER MODELS
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Refer to “System Diagram” in ENGINE AND EMISSION CONTROL SYSTEM for vacuum control system.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

| Camshaft position sensor

“1

LCrankshaﬂ position sensor (OBD)

| Mass air flow senser

I Engine coolant temperature sensor

I Front heated oxygen sensors

Ugnition switch

i Throttle position sensor

| Neutral position switch (M/T)

LAir conditioner switch

ECM

| Knock sensor

{ECCS
contrel

1

modutg)

* EGR temperature sensor

¢ Intake air temperature sensor

* Canister control vacuum check
switch

LBattery voltage

‘ Power steering oil pressure switch

| Vehicle speed sensor

*3

Rear heated oxygen sensors

"2

LA/T control unit

4

f Turbocharger boost sensor

T ITIIITIl T

Fuel injection &
mixture ratio contral

——br Injectors

Electronic ignition system

I——b-l Power transistor

Idle air control system

|—» IACV-AAC vaive and IACV-FICD

solenoid valve

Fuel pump control

Fuet pump relay and fuel pump

—|—>

control module

Front heated oxygen sensor
monitor & on board diagnostic
system

Malfunction indicator lamp
*| (On the instrument paned)

EGR control

I——»i EGRC-solenoid valve

Front heated oxygen sensor
heater control

Front heated oxygen sensor
"1 heater

Cooling fan control

—I——blgoling fan relay

Air conditicner cut control

H Air conditioner relay

EVAP canister purge flow control ’—-—> EVAP canister purge control

solenoid valve

Rear heated oxygen sensor
heater contral

Rear heated oxygen sensor
™ heater

Fuel pressure regulator control

H- Fuel pressure regulator control

solenoid valve

Wastegate valve control*4

Wastegate valve control solenoid

P—»

valve

*1: These sensors are not used 1o control the engine system. They are used only for the on hoard diagnosis.
*2: The DTC related 1o A/T and gear position will be sent to ECM.
“3: Thig sensor is not used to control the engine system under normal conditions.

*4: Turbocharger models only
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshalft position sensor

Multiport Fuel Injection (MFI) System

Engine speed and piston position

Y

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

h 4

Front heated oxygen sensor

Density of oxygen in exhaust gas

h 4

Throttle position sensor

Throttle position

Neutral position switch (M/T) Neutral position

Throttle valve idle position

AT control unit (A/T)

Vehicle speed sensor Vehicle speed

ECM
(ECCS
control
module)

4

Injector

\d

ignition switch Start signal

\ 4

Air conditioner conditions

Air conditioner switch

Battery Battery voltage

Y

Turbecharger boost sensor™1

Turbocharger boost pressure

Rear heated oxygen sensor’2

Density of oxygen in exhaust gas

*1: Turbocharger models only

Y

*2: This sensor is not used to control the engine systermn under normal conditions.

BASIC MULTIPORT FUEL INJECTION
SYSTEM

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

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

The amount of fuel injected is compensated for to
improve engine performance. This will be made
under various operating conditions as listed below.
(Fuel increase)

s  During warm-up

When starting the engine

During acceleration

Hot-engine operation

High-load, high-speed operation

Fuel decrease)

During deceleration

During high speed operation

e > @ & & @
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOQP

CONTROL ECM
(ECCS
control

Feedback s;gnal module)

Front
heated
oxygen

sensoer

\, Fuel injection
Combustion @

Injection pulse

MEFO25DA,

Multiport Fuel Injection (MFI) System (Cont’d)
MIXTURE RATIO FEEDBACK 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 NCx emissions. This sys-
tem uses a front heated oxygen sensor in the exhaust manifold to
monitor if the engine is rich or lean. The ECM adjusts the injection
pulse width according to the sensor voltage signal. For more infor-
mation about front heated oxygen sensor, refer to EC-133, 150.
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

Maifunction of front heated oxygen sensor or its circuit
Insufficient activation of front heated oxygen sensor at low
engine coclant temperature

High-engine coolant temperature

During warm-up

When starting the engine

When fuel pressure regulator control solencid valve is “ON”

. & & 0

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 pos-
sible. However, the hasic mixture ratio is not necessarily controlled
as originally designed. Both Manufacturing differences (i.e. mass
air flow sensor hot film) and characteristic changes during opera-
tion (i.e. injector clogging) directly affect mixture ratio.
Accordingly, the difference between the basic and theoretical mix-
ture ratios is menitored in this system. This is then computed in
terms of “injection pulse duration” to automatically compensate 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 signal from
the front heated oxygen sensor indicates whether the mixture ratio
is RICH or LEAN compared to the theorstical 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.

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

EC-19
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

No. 1 cylinder
No. 2 cylinder
No. 3 cylinder
No. 4 cylinder
No. 5 cylinder
No. 6 cylinder

Ne. 1 cylinder
No. 2 cylinder
Na. 3 gylinder
No. 4 cylinder
No. 5 cylinder
No. 6 cylinder

@ Simultaneous multiport fuel injection system

il ) ]

I f

1 I I

L M n
l—— 1 engine cycle —J

& Sequential multiport fuel injection system

1

o

M

!
J'1
M
}=——— 1 engine cycle——|

SEC254B
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Multiport Fuel Injection (MFI) System (Cont’d)
FUEL INJECTION SYSTEM

Two types of systems are used.

Sequential multiport fuel injection system

Fuel is injected into each cylinder during each engine cycle accord-
ing to the firing order. This system is used when the engine is run-
ning.

Simultaneous multiport fuel injection system

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

simultaneously transmitted from the ECM.

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

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

FUEL SHUT-OFF

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

EC-20



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Electronic Ignition (EI) System
INPUT/QUTPUT SIGNAL LINE

Camshalt position sensor Engine speed and piston position

@l
Mass air fiow sensor Amount of intake air
Engine coolant temperature sensor Engine coolant lemperature 34
Throttle position sensor Throttle position and throttle valve 5—7|. |
> £l
idle position ECM
Vehicle speed sensor Vehicle speed Power tran-
» (ECCS » P 7
. control sistor |
lgnition switch Start signal module)

Knock sensor Engine knocking

Neutral position switch (M/T} Neutral position

A/T control unit (A/T)

4
=0
[r]

Battery Battery voltage

h 4

i SYSTEM DESCRIPTION o

(meso) The ignition timing is controlled by the ECM to maintain the best = :

A air-fuel ratio for every running condition of the engine.

The ignition timing data is stored in the ECM. This data forms the gp

map shown.

The ECM detects information such as the injection pulse width and

1.00 camshaft position sensor signal. Responding to this information, &g

ignition signals are transmitted to the power transistor. ’
e.g. N: 1,800 rpm, Tp: 1.50 msec

N A °BTDC )

600 1,000 1,400 1,800 2200 . . = o o . ik
Engine speed (rpm) seeraoml DURing the following conditions, the ignition timing is revised by the

-
2]
<

-k
M
L]

0.75

Injection puise width

ECM according to the other data stored in the ECM.

1 At starting |3
2  During warm-up

3 Atidle

4  Hot engine operation B
5 At acceleration

The knock sensor retard system is designed only for emergencies.
The basic ignition timing is programmed within the anti-knocking &7
zone, if recommended fuel is used under dry conditions. The retard
system does not operate under normal driving conditions. )
If engine knocking oceurs, the knock sensor monitors the condition.  F&
The signal is transmitted to the ECM (ECCS control module}. The
ECM retards the igniticn timing to eliminate the knocking condition.

Tzl
)

=1
i
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/QUTPUT SIGNAL LINE

Air conditioner switch

Air Conditioning Cut Control

Air conditioner “ON” signal

Y

Throttle position sensor

Throttle valve opening angle

Y

Camshaft position sensor

Engine speed

Y

Engine coolant temperature sensor

Engine cooclant temperature

h 4

AST contrel unit

Neutral position

Ignition switch

Start signal

SYSTEM DESCRIPTION

This system improves engine operation when the air

conditioner is used.

Under the following conditions, the air conditioner is

turned off.

* When the accelerator pedal is fully depressed.

* When cranking the engine.
s At high engine speeds.
L

When engine coolant temperature is exces-

sively high.

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

Fuel Cut Control (at no

speed)

Vehicle speed

ECM
(ECCS
control
module)

Air condli-
tioner
relay

load & high engine

A/T control unit

Neutral position

Y

Throttle position sensor

Throttle position

h 4

Engine coclant temperature senser

Engine coclant temperature

Camshaft position sensor

Engine speed

P
>

180

if the engine speed is above 3,000 rpm with no load {for example,
in neutrai and engine speed over 3,000 rpm) fuel will be cut off after
some time. The exact time when the fuel is cut off varies based on

engine speed.

Fuel cut will operate until the engine speed reaches 1,500 rpm,
then fuel cut is cancelled.

NOTE:

This function is different than deceleration control listed
under multiport fuel injection on EC-18.

EC-22

ECM
{(ECCS
control
module)

Yy

Injectors




EVAPORATIVE EMISSION SYSTEM

Description

Canister control
vacuum check switch]

Fuel check valve

. EVAP canister purge contral solenoid valve
To air cleaner

Throttle valve

EVAP vapor vent line

Intake manifold

=

with vacuum
refief valve

0
>

&7 4& : Fuel vapor

Fuel filler cap

Main purge
orifice
‘ | EVAP canister purge
p contrel vaive |l
T
\\_________

Constant purge orifice

& ol

— EVAP canister {3 Al

SEF924Q

@

®o

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 control
valve is closed. Only a small amount of vapor flows into the intake
manifold through the constant purge orifice.

As the engine speed increases and the throttle vacuum rises, the
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 to port &. [Approximately —13.3 to —20.0 kPa
(=100 to =150 mmHg, —3.94 to -5.91 inHg)]

s Cover port @ by hand.

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

EC-23
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EVAPORATIVE EMISSION SYSTEM

Except 2 seater
7 = =
E Fuel tank side

{a A
« Fuel vapor

EVAP canister side

SEC309AD

Fuel tank side

Check
valve
function

valve

| Valve C Roilover
function

I/ Ball

EVAP canister side

SEF426ND

Fuel tank side

SEF427N
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Inspection (Cont’d)
FUEL CHECK VALVE (With rollover vaive)

Check valve operation

1.

2.

3.

Blow air through connector on fuel tank side.

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

Blow air through connector on EVAP canister side.

Air flow should be smoothly directed toward fuel tank side.

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

Rollover valve operation

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

FUEL TANK VACUUM RELIEF VALVE

Wipe clean valve housing.

Suck air through the cap. A slight resistance accompanied by
valve ciicks indicates that valve A is in good mechanical con-
dition. Note alsc that, by further sucking air, the resistance
should disappear with valve clicks.

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

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

EVAP CANISTER PURGE CONTROL SOLENOID VALVE
Refer to EC-232.

CANISTER CONTROL VACUUM CHECK SWITCH
Refer to EC-292,

EC-24



POSITIVE CRANKCASE VENTILATION

Description

This system returns blow-by gas to both the intake
manifold and air inlet tubes. o

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

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

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

The ventilating air is then drawn from air inlet tubes
into crankcase through a hose. The hose connects
the air inlet tubes and the rocker cover.

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

Under any condition, scme of the flow goes through
the hose connection to the air inlet tubes. This will
occur on vehicles with an excessively high blow-by.

5 L
= Y

PCV valve ~

PCV valve

<5 Fresh air
+ : Blow-by gas

Engine not running
or backfiring

_,_n_f
L |

Idling or Acceleration
decelerating or high load

L= - L=

SEF3701A

Cruising

[E e

SEF244Q

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.

Inspection

PCV (Positive Crankcase Ventilation) VALVE

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

EC-25
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BASIC SERVICE PROCEDURE

B FUFL PRES RELFASE R D

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

m
[ ST,&LRT

il

SEF823K

A N

Fuse block:
;14:4_:__%
ME T

-

1Hood lever

Y | |‘
)

[
S o)
™~— Fuel pump relay “J
Ay LS
door

!
Driver's side MEF382E]

2

feed hose
&)
SEF369l

Fuel pressure

SEF718B
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Fuel Pressure Release
Before disconnecting fuel line, release fuel pressure from fuel

line

® 2

to eliminate danger.

Start engine.

Perform “FUEL PRESSURE RELEASE” in “WORK
SUPPORT"” mode with CONSULT.

{Touch “START” and after engine stalls, crank it two or
three times to release all fuel pressure.)

3. Turn ignition switch off.

‘ﬁr‘ Disconnect fuel pump relay.
& Start engine.

After engine stalls, crank it two or three times to release
all fuel praessure.
Turn ignition switch off and reconnect fuel pump relay.

B L=

Fuel Pressure Check

N e

W

7.
8.
9

When reconnecting fuel line, always use new clamps.
Make sure that clamp screw does not contact adjacent
parts.

Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure.

Release fuel pressure to zero.

Disconnect fuel hose between fuel filter and fuel tube (engine
side).

Install pressure gauge between fuel filter and fuel tube.

Start engine and check for fuel leakage.

Read the indication of fuel pressure gauge.
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 kg/cm?, 43.4 psi)
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.
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BASIC SERVICE PROCEDURE

ﬁw RS Injector Removal and Installation

1. Release fuel pressure to zero.
2. Remove intake manifold collector (Refer to TIMING CHAIN in
EM section).
3. Disconnect vacuum hose from fuel pressure regulator. &l
4. Disconnect fuel hoses from fuel tube assembly.
5. Disconnect injector harness connectors.
6. Remove injectors with fuel tube assembly. B,

SEF754P Eh
7. Push out any malfunctioning injector from fuel tube assembly.
Insulator Do not extract injector by pinching connector. Lo
Injector 8. Replace or clean injector as necessary.
cL
SEF755P =
- 9. Install injector to fuel tube assembly. -
B @les-s2nm : ) , T
AL (0.25 - 0.33 kg-m, Always replace O-rings and insulators with new ones.
insulator —1__u " T 217 - 28.6 in-Ib) Lubricate O-rings with a smear of engine oil.
L ~— Locate plate &7
‘ UKE%T an this side. AT
0-ring < -—%
\\ L‘%-r‘
“H D

Fuel tube —~. q 5

assembly S
=
//flnsulator F"‘:"'
-~ i

i SEF245Q0C _
10. Install injectors with fuel tube assembly to intake manifold. Rif.
Tighten in numerical order shewn in the figure.
a) First, tighten all bolts to 9.3 to 10.8 N-m (0.95 t0 1.1 kg-m, 6.9 -
to 8.0 fi-lb). Bl
b} Then, tighten all bolts to 16 to 25 N-m (1.6 to 2.0 kg-m, 12 to
19 ft-Ib}. -
11. Install fuel hoses to fuel tube assembly. ST
Lubricate fuel hoses with a smear of engine oil.
12. Reinstall any parts removed in reverse order of removal. ng
m CAUTION:
- SEF754PAL - After properly connecting fuel hose to injector and fuel tube
assembly, check connection for fuel leakage. BT
1
5
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BASIC SERVICE PROCEDURE

# MONITOR % NO FAIL []

CMPS+RPM {POS)  7Z20rpm

| RECORD

SEF621N

— P~

% wire
\

Suitable high-tension’

e /5

Cut

- Y—

high-tension wire

Insulating tape

L
Approx. rots
22 ©.87) PPP

Suitable Electrode —/

-
25 (0.98)

Tor
Pull <

\

Unit: mm (in)

SEF311QB|

T sEFo32!
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Direct Ignition System — How to Check Idle
Speed and Ignition Timing

IDLE SPEED

s Using CONSULT
Check idle speed in “DATA MONITOR” mode with CONSULT.

IGNITION TIMING
Any of following three methods may be used.
* Method A (Without SST)

1. Remove No. 1 ignition coil.

2. Connect No. 1 ignition coil and No. 1 spark plug with a suitable
high-tension wire. Attach timing light as in the above proce-
dures. Enlarge the end of the suitable high-tension wire with
insulating tape as shown.

3. Check ignition timing.

4. For the above procedures, enlarge the end of a suitable high-
tension wire with insulating tape as shown.

e Method B (Without SST)

1. Attach timing light to loop wire as shown.
2. Check ignition timing.
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BASIC SERVICE PROCEDURE

- 8 No 1 TS
N R igniﬂgg_'/m;\

e

T e
— - I T
e _;Q ///»;
e b
- SEF0371

B N
‘J’\:\_ %\7 Léi;@fj‘;z%; No. 1 ignition

P Timing YT A el -
A/ ) light V LR TN
' e ’ "~ SEF03BIA
. ~KV109D0010
‘-ﬂ ;(fw /-36777-1)

\

\

' ~KV10114200
N\ ; (J-36777-4)

N

SEF039!B

Direct lgnition System — How to Check Idle
Speed and Ignition Timing (Cont’d)

¢ Method C (With SST)

1. Disconnect No. 1 ignition coil harness connector.

2. Connect 85T and clamp wire with timing light as shown.
3. Check ignition timing.

Align direction marks on SST and timing light clamp if align- Tis

ing mark is punched.

EC-29
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BASIC SERVICE PROCEDURE

PREPARATION
Make sure that the foliowing parts are in

1.

¢ & & 0o 9

good order.
Battery
Ignition system

Engine oil and coolant levels

Fuses

ECM harness connector

Vacuum hoses
Air intake system

(Oil filler cap, oil level gauge, etc.)

Fuel pressure

Engine compression
EGR valve operation

Throttle valve

EVAP canister purge control valve

Overall inspection sequence

INSPECTION START

Y

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment
2,

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

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

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

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

Perform on board diagnostic sys- NG .| Repair or replace.
tem. "
OK
¥
Check & adjust ignition timing. v
- b
Ad
Check & adjust idle speed. NG
CK
Y
Check function of front heated oxy- NG . | Check hamesses for front NG . | Repair or replace hamess{es).
gen sensars, "] heated oxygen sensors. -
OK oK
A 2
Check CO%. NG .| Check emiggion control parts
"| and repair or replace if neces-
OK p p
sary.
y k
Replace front heated oxy-
gen sensors.
A 4 Y
INSPECTION END  OKj Gheck function of front NG
h heated oxygen sensors.

188
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio

2 Adjustment (Cont’d)
TEMP ‘.'.E'.' START
N — '
120 270 Visually check the following: Gl
* Air cleaner clogging
* Hoses and ducts for leaks
¢ EGR valve operation A
¢ Electrical connectors i
* Gasket
' » Throttle valve and throttle position sensor operation
SEF246F &
|—— h 4
= i Start engine and warm it up until engine coolant tempera- e
\\\\\\\\\\ | ”ll///// ture indicator points to the middle of gauge. G
N4 57
G 4 | B
N 6 N
I = "a Open engine hood and run engine at about 2,000 rpm for
= 7 = about 2 minutes under no-load.
— =
= ‘3 Fe
g 0 8 g 4
= x1000 r/min NS Perform diagnostic test mode i (Self-diaghostic results) ~
(Diagnostic Test Mode 1I). oL
SEF247F
OK ¢ NG
E Repair or replace components as necessary. BT
\_|/ :
~ -~ Does engine run smoothly? AT
—HCHECK — OK e
- ~ “ Clean injectors. 9
/1N B,
Race engine two or three times under no-load, then run @
engine at idle speed. - @ it
SEFO51P
v A
Disconnact throttle position sensor harness connector.
y BR
Check ignition timing with a timing light.
Non-turbocharger
M/T: 10°+£2°
A/T: 10°£2° (in “N”* position)
Turbocharger B
M/T: 15°£2°
AT 15°£2° (in “N” position)
OK ¢ NG BT
Adjust ignition timing by turning cam-
shaft position sensor after loosening i
securing bolts. H&
r EL
Connect throttle position sensor har- .
ness connector to throttle position
Sensor. (%
4 LA
® ®
SEF703R
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio
Non-turbocharger models Adjustment (Cont’d)

®
l A

Connect throttle position sensor harness
connector.

k 4
Check idle speed.
Read idle speed in “DATA MONI-
TOR" mode with CONSULT.
CR

<% Check idl d.
.é' eck idle spee

Non-turbocharger
M/T: 700+50 rpm
A/T: 77050 rpm (in “N” position)
Turbocharger
M/T: 700+50 rpm (U.S.A.)
75050 rpm (Canada)
AfT: 75050 rpm (in “N”’ position)

SEF740LA

OK NG
-&Throttle position sensor h J
harness connester \ @ Disconnect throttle position sensor harness
Py \ \\ connector,
—~ 5\’.1

adjusting screw.
Relay box

2
0
N ‘ la n
@r N
'8 50 Adjust idle speed by turning idle speed

Non-turbocharger
M/T: 650£50 rpm

SEF’%H AIT: 72050 rpm (in “N” position)
Turbocharger
r MONITOR v NO FAIL D M/T: 65050 rpm {U.5.A.)
70050 rpm {Canada)
CMPS-RPM {PCS}  720rpm AST: 700+£50 rpm (in "N position)
Connect throttle position sensor harness
connector.
[ RECORD :
BEFB21N Run engine at about 2,600 rpm for about 2 @

minutes under no-load.

v
)
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldie Mixture Ratio

Adjustment (Cont’d)
l
’_Set the diagnosis made of ECM to Diagnostic @l
Test Mode Hl (Front heated oxygen sensor
monitor).
MA
Y i,
SEF247F Check front heated oxygen sensor LH signal. Monitor does El
1) See “FR 02 MNTR-B2" in “DATA | Mot fluctuate.
E MONITOR” mode. Malfunction indicator
2) Maintaining engine at 2,000 pm lamp does not biink. LG
under no-load {engine is warmed up
sufficiently.), check that the monitor
fluctuates between “LEAN" and
*RICH” more than 5 times during 10
seconds. e
1 time: RICH — LEAN - RICH FiE
2 times: RICH — LEAN — RICH —
LEAN — RICH @L
SEF857D OR v
.v@‘ Make sure that malfunction indicator
42/ lamp goes on more than 5 times during T
 MONITOR % NOFALL [] 10 seconds at 2,000 rpm. H
CMPS+RFM (POS) 2087rpm OK Less than 5 times
£R O2 MNTR-B1 LEAN 4 AT
FR 02 MNTR-B2 RICH Replace front heated oxygen sensor LH. @
v =2
OK Check front heated oxygen sensor LH signal. NG _‘®
1) See “FR O2 MNTR-B2" in “DATA 4 " =
| RECORD MONITOR” mode. FA
SEF925Q 2) Maintaining engine at 2,000 rpm
under no-load (engine is warmed up RA
sufficiently.), check that the monitor U
I / fluctuates between “LEAN" and
\ “RICH” more than 5 times during 10 S
~ -~ B
seconds.
—HCHECK — 1 t!me: RICH — LEAN — RICH
2 times: RICH — LEAN — RICH — &7
~ ~ LEAN — RICH '”
/ 1\ OR
@ Make sure that maifunction indicator B4
lamp goes on mare than 5 times during e
SEF051P 10 seconds at 2,000 rpm.
A 4 o
BT
© ®
&
EL
(D
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
% MONITOR % NOFAL [] © ®
CMPSsRPM (POS)  2087rpm l N
FR O2 MNTR-B1  LEAN _
FR 02 MNTR-B2 RICH Check front heated oxygen sensor RH signal. Monitor does
1) See “FR O2 MNTR-B1” in “DATA MONI- | not fluctuate.
TOR” mode. Malfunction
2) Maintaining engine at 2,000 pm under indicator Iamp
no-load (engine is warmed up does not blink.

| RECORD | sufficiently.), check that the monitor fluctu-
SEFg29Q ates hetween “LEAN" and “RICH” more
than 5 times during 10 seconds.

1 time: RICH — LEAN — RICH

2 times: RICH — LEAN — RICH —

N/ LEAN — RICH ©
™~ -~ OR

.'nﬁ'. Make sure that malfunction indicator lamp
goes on more than 5 times during 10 sec-
~ ~ onds at 2,000 rpm.

/ | \ OK Less than 5 times

END
SEF051P v

Replace front heated oxygen sensar BRH.

NG

Check front heated oxygen sensor RH signal.
1) See “FR 02 MNTR-B1" in “DATA MONI-
< TOR” mode.

2) Maintaining engine at 2,000 rpm under
nc-load (engine is warmed up
sufficiently.), check that the monitor fluctu-
ates between “LEAN” and “RICH" more
than 5 times during 10 seccnds.

1 time: RICH — LEAN — RICH
2 times: RICH — LEAN — RICH —
LEAN — RICH
OR
@ Make sure that malfunction indicator lamp
goes on more than 5 times during 10 sec-
onds at 2,000 rpm.

0K

h 4

END
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/idle Mixture Ratio
Front heated oxygen sensor Ad-iUStment (Cont,d)
RH harness connector ©

DISCONNECT gy
A E@ Check front heated oxygen sensor RH hamess:
T.8. —— 1) Turn off engine and disconnect battery ground cable.
7
1 ™ Ecm  |o[connecTor]| 2) Disconnect ECM SMJ hamess connector from ECM. Gl
50 3) Disconnect front heated oxygen sensor RH harness connec-
tor. )
4) Check for continuity between terminal No. 50 of ECM SMJ [,
| : (_ harness connector and harness connector for front heated
oxygen sensor RH. _
SEF930Q El]
(O] CoNtiNUILY EXISTS. ..o e eee s e e OK [+
Fronl heated oxygen sensor Continuity does not exist. .....cuisnene.. NG L\FL
LH harness connector L
DISCONNECT m ey OK NG
p &
A€ '
(—H—) [ Eecw  JolconnecTom || Repair or replace harness. ®
51 r
Connect ECM SMJ harness connector io ECM. FE
2 &y = © |
SEF931Q Check front heated oxygen sensor LH harness: o
1) Turn off engine and disconnect battery ground cable.
2) Disconnect ECM SMJ harness connector from ECM. T
3) Disconnect front heated oxygen sensor LH harness cannec-
tor,
4) Check for continuity between terminal No. 51 of ECM SMJ AT
harness connector and harness connector for front heated
oxygen sensor LH.
BE
Continuity exists. .. oK
Continuity does not exist, ...ciaimmrmin s NG B
OK NG
r
i ’E}-"E‘a
Repair or replace harness. @ T
r
Connect ECM SMJ harness connector to ECM. BE
M a7
i,
T
EL
(D)
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BASIC SERVICE PROCEDURE

[

B acTveTesT A

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

CMPS*RPM {POS} 1175rpm

INJ PULSE-B2 2.7msec

INJ PULSE-B1 2./msec

IGN TIMING 10BTDC

[
[ DWN ][Qd]

MECVS2B

lQu|| uP

€ &

Engine coolant temperature
sensor harness connector

i

2.5k Q resistor SEF9320)

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
@

= l

-E

o

TEMP

l‘_)j

120 270

SEF246F

SEFZ248F

194

1) Select “COOLANT TEMP” in “ACTIVE TEST” mode.
2) Set "COQOLANT TEMP” tc 20°C (68°F) by touching
"DWN” and “Qd”.
OR
‘ﬁ? 1) Disconnect engine coolant temperature sensor hamess
é‘,‘ connactor.
2) Connect a resistor (2.5 k(}} between terminals of
engine coolant temperature sensor harness connector.
Q] y
Start engine and warm it up until engine coclant temperature indi-
cator points to the middle of gauge.
IE h 4
Race engine two or three times under no-load, then run engine at
idle speed.
OK
Check “CO” %. _,@
ldle CO: 0.2 - 8%
After checking CO%,
1) Discennect the resistor from terminais of engine coolant tem-
perature sensor.
2) Connect engine coolant temperature sensor harness connec-
tor to engine coolant temperature sensor.
NG
r
Connect front heated oxygen sensor harness connectors to front
heated oxygen sensor.
Check fuel pressure regulator. " ®
Check mass air flow sensor.
A
Check injector.
Clean or replace i necessary.
Check engine coolant temperature sensor.
Check ECM function* by substituting another known good ECM. __,@

*: ECM may be the cause of a problem, but this is rarely the case.
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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-
tiocns related to sensors or actuators. The malfunction indicator lamp (MIL) on the instrument panel lights up
when the same malfunction is detected in two consecutive trips (two trip detection logic).

5
il

Two Trip Detection Logic

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

If the same malfunction is detected again during next drive, this second detection causes the malfunction
indicator lamp to light up. {2nd trip} (See EC-44)) B
The “trip” in the “Two Trip Detection Logic” means performing of the “DTC CONFIRMATION PROCEDURE”. =%
Specific on board diagnostic items will light up or blink the MIL even in the 1st trip as below.

M

MIL iLis
ltems 1st trip
2nd trip lighting up
Blinking Lighting up EC
Misfire (Possible three way catalyst damage) X
— DTC: PO300 - PO306 {0701 - 0603} is being detected FE
Misfire (Possible three way catalyst damage) ¥ -
— DTC: PO300 - PO306 (0701 - 0803) has been detected
Three way catalyst function — DTC: PQ420 {Q702), PO430 el
X
{0703)
Closed foop control — DTC: PC130 {0307), PO150 (0308} X BT
Except above X -
Diagnostic Trouble Code (DTC) ol
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 1l {Self-Diagnostic B
Results) Examples: 0101, 0201, 1003, 1104, etc.
These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Teaol) Examples: P0340, P1320, P0O705, P0750, etc. B
These DTCs are prescribed by SAE J2012. ©
(CONSLULT alse displays the malfunctioning component or system.)

* Output of the diagnostic trouble code indicates that the indicated circuit has a malfunction. g
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. &7

HOW TO ERASE DTC

The diagnostic trouble code can be erased by the following methods.
Sefecting “ERASE” in the “SELF-DIAG RESULTS” mode with CONSULT

o)

153

) Selecting Mode 4 with GST (Generic Scan Tool)

.{,;J}g;‘;. Changing the diagnostic test mode from Diagnostic Test Mode [ to Mode | by turning the mode selector

~—" on the ECM (Refer to EC-41.) i,
if the battery terminal is disconnected, the diagnostic trouble code will be lost within 24 hours.

* When you erase the DTC, using CONSULT or GST is easier and quicker than switching the mode _
selector on the ECM. EL
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

Note: If the diagnostic trouble code is not for A/T related items (see EC-82), skip steps 2 through 4.
1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at Jeast

5 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.} And touch “BACK" twice.
Touch “ENGINE".

Touch “SELF-DIAG RESULTS™.

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

s NZUTRAWND

and A/T control unit.

If DTCs are displayed for both ECM and A/T control unit, they need to be erased individually for both ECM

How to erase DTC (With CONSULT)

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

=

| [::> [ Ecu PART NUMBER
] I
| l

Il seLect system | [ seLect pine Mooe [ M seLr-piaG Resuirs I L]
| ENGINE ] I SELF-DIAG RESULTS | FAILURE DETECTED

| AT i | [ pATA MONITOR SHIFT SOLENOID/V A

l

|
|
|
|
I | !

by
[ ERASE || PRINT |

Touch I Touch
FI “BACK" “BACK".

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

ECM wiil be erased.)

I SELECT SYSTEM | [l secect ome mooe [ W seLF-DiaG ResuLTs B L

| ENGINE . | [ work supPoRT | FAILURE DETECTED TIME

| AT I [SELF DIAG RESULTS l SHIFT SOLENOIDVA 0

| | |:Jl> [ paTA MONITOR b | |::> (Po750)

[ | [ AcTIvE TEST |

| | [FuncTion TEST | n

| | | FREEZE FRAME DATA | [ ERASE |[ PRINT ]
5. Touch “ENGINE". 6. Touch “SELF-DIAG RESULTS. 7. Touch “ERASE™. (The DTC in the

SEF338QA

&) HOW TO ERASE DTC (With GST)

Note: If the diagnostic trouble code is not for A/T related items (see page EC-82), skip step 2.
1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait for at

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

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

sis only to erase the DTC.)
3. Select Mode 4 with GST (Generic Scan Tool)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Trouble Code (DTC) (Cont’d)

%y HOW TO ERASE DTC (No Tools)

Note: If the diagnostic trouble code is not for A/T related items (see EC-82), skip step 2.

1. If the ignition switch stays “ON” after repair work, be sure fo turn ignition switch “OFF” once. Wait at least
5 seconds and then tum it “ON” again.

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

3. Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM. (See
EC-41.)

Freeze Frame Data

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

Stored data is called Freeze Frame Data.

This data is useful for determining whether the vehicle was running or stopped, the engine warmed up or not,
the air-fuel ratio lean or rich, etc. at the time of the malfunction.

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

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

Priority Detected itams
Misfires — DTC: PO300-PO306 (0701-0603)
1 Fuel injection System Function — DTC: PQ171 (0115), PC172
(0114), PO174 {0210), PO175 {0209)
2 Except the above items (includes A/T items)

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

Malfunction Indicator Lamp (MIL)

1. The malfunction indicator lamp will light up when the ignition
switch is turned ON without the engine running. This is for
checking the blown lamp.

e |f the malfunction indicator lamp does not light up, see the

M Ifunction indicator famp WARNING LAMPS AND CHIME in the EL section.
\ T (Or see EC-337.)
GICERAEI =D, 2. When the engine is started, the malfunction indicator lamp
/ should go off.
— If the lamp remains on, the on board diagnostic system has
SEF461M detected an engine system malfunction.

o
B

e
=3

29
(s

a0
—l

El

Q
)
2
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

1. BULB CHECK : This function checks the bulb for damage (blown, open circuit, etc.) of
the malfunction indicator lamp.
2. MALFUNCTION : This is a usual driving condition. When a malfunction is detected twice
WARNING (2 trip detection logic), the malfunction indicator lamp will light up to

inform the driver that a malfunction has been detected.
Only the following malfunctions will light up or blink the MIL even in the
1st trip.
* “Misfire (possible three way catalyst damage)”
¢ “Three way catalyst function”
* “Closed loop control”
3. SELF-DIAGNOSTIC : By using this function, the diagnostic trouble codes can be read.
RESULTS
4. FRONT HEATED OXY- : In this mode, the fuel mixture condition (lean or rich) monitored by front
GEN SENSOR MONI- heated oxygen sensor can be read.
TOR
How to switch the diagnostic test (function) mades and details of the above functions are described later. (See
EC-41.)

o Diagnostic Diagnostic
t
Condtion Test Mode | Test Mode ||
Engine
stopped SELF-DIAGNOSTIC
BULB CHECK
Ignition switch v RESULTS
in “ON” posi- 4
tion Engine
(C" running MALFUNCTION FRONT HEATED
A5 WARNING OXYGEN SENSOR
b MONITOR
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)

HOW TO SWITCH DIAGNOSTIC TEST MODES

C'! =\ Turn ignition switch “ON”.
(Do not start engine.)
o
Gl
Y
. . W
(D:EEEOKSHC Test Mode | — BULB > (ﬁm D @ p| Diagnostic Test Mode | hiA
. — MALFUNCTION WARNING L
Start engine.
y W
(Turn diagnostic test mode selector on
ECM fully clockwise)
y FE
Wait at least 2 seconds.
Y @”:
T
Al
{Turn diagnostic test mode selector
fully counterclockwise.)
PD
A
DIAGNOSTIC TEST MODE I @@ B Diagnostic Test Mode I X
— SELF-DIAGNOSTIC RESULTS v -\_J » — FRONT HEATED OXYGEN SEN- F&
Start engine. SOR MONITCR
v * R
*1: If the selector is turned fully clockwise at this time, the diagnostic @ﬁ
trouble code will be erased from the backup memory in the ECM.
§T
y ¢ Switching the modes is not possible when the engine is BS
Wait at least 2 seconds. running. T
¢  When ignition switch is turned off during diagnosis,
y power to ECM will drop after approx. 5 seconds. BT
The diagnosis will automatically return to Diagnhostic Test ~
Mode I.
* Turn back diagnhostic test mode selector to the fully coun- Al
terclockwise position whenever vehicle is in use. "
EL
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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 INDICATCR LAMP on the instrument panel should stay ON. If it remains
OFF, check the bulb. (See the WARNING LAMPS AND CHIME in the EL section. Or see EC-337.)

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION
INDICATOR LAMP

Condition

When the malfunction (The “1 trip” or “2 trip” is shown in the “MIL llumination” of the “DTC Chart”. See

ON EC-70.) is detected or the ECM’s CPU Is malfunctioning.
OFF No malfunction
* These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode Il (SELF-DIAGNOSTIC
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 coce No. 0102 and No. 0403

0.6 0.3 06 0.3

N

ON [~ = —
] ——‘
OFF 1

T
09 ' 03 2.1 0.6 0.9 21
Unit: second
Diagnostic trouble code No. 0102 Diagnostic trouble code No. 0403 SEF2980

Example: Diagnostic trouble code No. 1003
0.8 03

Diagnostic trouble code Neo. 1003 Unit: second
SEF162PA

Long (0.6 second) blinking indicates the two LH digits of number and short {0.3 second) blinking indicates the
two RH digits of number. For example, the malfunction indicator lamp blinks 10 times for 6 seconds (0.6 sec
x 10 times) and then it biinks 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 switch.

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-70.)

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

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

is changed from Diagnostic Test Mode Il to Diagnostic Test Mode 1. (Refer to “HOW TO SWITCH DIAGNOS-

TIC TEST MODES".)

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

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

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 (MIL) (Cont’d)

MALFUNCTION INDICATOR LAMP

Fuel mixture condition in the exhaust gas

Air fuel ratio feedback control

condition

&l

ON

Lean

OFF

Rich

Closed loop controt

Bl

*Remains ON or OFF

Any condition

Open loop control

*: Maintains conditions just before switching to open loop.

To check the front heated oxygen sensor function, start engine in the Diagnostic Test Mode Il and warm it up

until engine cooclant temperature indicator points to the middle of the gauge.

Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Then make sure that the

MALFUNCTION INDICATOR LAMP comes ON more than 5 times every 10 seconds when measured at 2,000

rpm under no-load.

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

. . . . Fe
¢ The following procedure should be performed while the engine is running. e
1. Turn diagnostic test mode selector on ECM fully clockwise.
2. Wait at least 2 seconds. &L
3. Turn diagnostic test mode selector on ECM fully counterclockwise.
[ Left side — Right side] T
02 02
OFF /,L-r _l)8
v ” 0.6 30 ° N / El]
Left side S’ Right side
monitor Indication monitor
of change =)
Fir
ight side — Left sid
[Right side — Left side] 02
ON B b
)
OFF 8 {
~ 0.2 26 v
Right side W Left side
manitor of change monitor Unit: second S\)T
SEF134M
BT
EL
[3)4
201
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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
memory.

When the same malfunction is detected in two consecutive trips, the MIL will come on. For details, refer
to “Two Trip Detection Logic” on EC-37.

The MIL will go off after the vehicle is driven 3 times with no malfunction. The drive is counted only when
the recorded driving pattern is met (as stored in the ECM). If another maifunction occurs while counting,
the counter will reset. The MIL will remain on until the vehicle is driven (in the recorded driving patiern) 3
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 Fuel Injection System, the DTC and freeze frame data can
be displayed until the vehicle is driven 80 times. The “TIME” IN “SELF-DIAGNOSTIC RESULTS” mode
of CONSULT will count in response to the number of times the vehicle is driven.

SUMMARY CHART

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

Details about patterns “A”, “B”, and “C” are on EC-46.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD System Operation Chart (Cont’d)

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

This driving pattern satisfies ¢ and B patterns. &l
This driving pattern i i
. NG ® - This driving pattern
Vehicle NG NG Detection satisfies 8 but satisfies C
speed N but not B. F i

A i | g

c i I

g i | ! _

E | | I =l

> IGN ON | ; | | \ Il | i-\[ (! | | Co |

s L Cl I LJ .

9 jeNaFFt 1] b ' ! 1 /| i | ! o L

v told | | HER [ I Ly 0 | L I I

T A B I I | ‘ X I b H
L o 1] | i H I || Lo i
Y Loy bl I Y ¥ ' ! I [ !
Lol o o | | I i !} I Loy |
MiIL H Pl [ ! | [l " | 1 U i
\ I I 0 T ) MIL lights up. | i f \ |
lights up. —— g [ ghts up. | | Ll | I | |
anis e ﬂ| T Jﬁl A i ey ’ I K jffmTCg?&s?f?fr[*777#77777T'" R
ﬁ MiL H +— N AL Y N o E Y R . : Lyl LL =
S goes off. —IMaX, L] I T I K ¥ T |
R b I Il IO N L | - - —— ] _ | s
Counter T :lf i Tl g I "F‘T il T!r i H T"‘L ““T:‘" Tols
o [ [ I il I |
oo I TR I K l || I 3 | |
Lo TR I L ¥ !l ¥ | Lo Il

A L [ Lo H I I ' h k | I i

-] i il by I ( I K ¥ |l | |

a | I H i i I I ¥ | o !

o NO DISPLAY | (| ! || [y ! ;

E DISPLAY ~ T TS o T — H H H t 1 H H :”r'rE:ISPLAYJ‘ NO

g o U T N Y U SRR SN | R | S SO | N B _4_XLESF'LAY £

© max | ! HEEER :T h L [l H I | J\j i

N g — 4 7‘*4H7i77’++7+"_l+____|"'___“"""'“"J“_"'L_“"_T\ _____ o g--b——sgoLl_

E Counter ——2 0 . ! 9 ! 2 : :J T a T

- e __ 1" S

- H I i I L | - 1 T F b

O L N I L ;| ¥ [ I . 1

= o I . o 1 K | I . |

a o A N I | ! | | \ I

v : i U T I | DTG xits. 1 OTC exis | orc e i

| OT ists. ! | I exists. ! exlsls || DTC exists.
o pessis ] g |1 TME: 2 | TIME: 4 | (TIME: 5 | 8
SELF- I /| H } H L I l: :: Jf [ H i ‘[D'I;Cexists.|
DIAGNOSTIC 1 DTC exists. || DTG exists.  DTC exists. {|DTC exists.| ;| DTC exists. l EDTC exists. | TIME: 79 |INO
RESULTS | TIME: 0 TIME: 11¢ TIME: 0 | TIME: 1 I TIME: 3 [ | TIME: 4 | | M I DTC

A screen J»AML——— \:AJT__H %F*LJ‘? ’_M:] T[L—A“_‘J - -’—-_—A—\lll — haa

- | I ! | I =

par} ! [ ! ! 1 11 I I _

> Other screen ‘ i!r. | H —L :\ ——IH’———H————‘I‘—————“'————I ____l_—4————4-f—- EE

4 DATA MONITCR ;4 o L;G" oo Iy H ' ¥ L H[ f : [l‘

= . . | | i [ |

g (auTO TRIG) J,J_ﬁ‘ , H S S N & E A S S .

v/ screen | IIT\ |II | I N bl I [ 1] .
Other n Ll Ll 1l Ll Ll il J il gT
screen )

t5 *7
B
TRz
SEF299Q)
al

*6: DATA MONITOR (AUTO TRIG) can display the malfunc-
tion at the moment it is detected.
*7: The malfunction can not be displayed because the timing g
without any malfunctions. to set DATA MONITOR {AUTO TRIG) screen was missed i
*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 AL
L|

*4: The DTC and the freeze frame data will not be displayed any langer after vehicle is driven 80 times (paltern B} with-

any longer after vehicle is driven 80 times (pattern B) with- out the same malfunction.
out the same malfunction. (The DTC and the freeze frame data still remain in ECM.)

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

*5: Other scraen except DATA MONITOR (AUTO TRIG) can
not display the malfunction.

*1: When the same malfunction is detected in two consecutive
trips, MIL will light up.
*2: MIL will go off after vehicle is driven 3 times {pattern C}
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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 (°A)
temperature
{1) Engine coolant temperature should go over 70°C (158°F).
70 (158)
40 (104)
20 {68)
! (2) Engine coolant temperature shoutd change more than 20°C
] ! - [6B°F} after starting engine.
| o time —=
IGN ON IGN OFF
| !
Engine ! {
gpged : ://—(3) Ignition switch should be changed from “ON" to "OFF™.
rpm ! |
} | (4} Engine speed should go over 400 rpm
{ |
400 —-—I _____ —— g\ ———-
0—=F I
SEF759P

{Driving pattern B)

Driving pattern B means the vehicle operation as follows:

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

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

(Driving pattern C)

Driving pattern C means the vehicle operation 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:
e When the freeze frame data shows lower than 70°C (158°F), “T" shouid 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).
Example:
If the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed; 475 - 1,225 rpm, Calculated load 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 malfunction.
¢ The MIL will go off when the C counter reaches 3. (*2 in "OBD SYSTEM OPERATION CHART")
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OBD System Operation Chart (Cont’d)

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

Py
This driving pattern satisfies with A and B patterns. @l
: NG . .
Vehicle NG NG Detection | M driving pattern This driving pattern ]
A speed Detection Detectluoln ’ satisfies ‘l""th A bL'“ not BI | satlsﬂes with B but not A ‘ W2
'r
l Tl T N
o ! RN i:r }' |} L ” I{ | } il y
o 0 j AT i i il Jll '} ‘| \ i Bt
® IGNONT 1 1T I[N '] i I (! L L ”T j
5 | ] ‘r U | i
7 R 1 -
GN OFF | i N . ‘ | I 1 \ ' ; LG
Il N i I t i i iy i [ 'l -
Lo o ey T ¥ | ! oy !
Lo I ol I | | ! | H
| Co ! . i I i i | I I
ool N i | M I [ [
T oo fl ! I X /! K I I
ML j 1! :' : :I ! H MILIiglr'i[tsup '} l|‘ ‘: ;l I‘ i H
fights up. . _ 16 __ _ al | | I
AR 1|L1I T AT f r Il i’@f"‘o‘;s“&f“ e EH]
o ML L1 LIS N S O N 1Y I 1 S g ! Ly ed | FE
2  goes off. |max} M ; ' I (1 rl ) ; 1! | ‘”_i
Voo R ] A L L |l 13 4 5 ¥ |
oy e LS N - S==ee e S A S 1
s s e A R e S N
| | ! \ )
A A i I T R
A S L T
i | | | [l I K | I ! f [T
| I I 1| i | | [ Lo I
a ! i EI | M i: ll l: I i ‘[ |[ I ||
E _DISPLAY | R O R M L i ! il 1 L, DISPLAY) 1o
g ~Tg o T I H T H T P it | -
= NO DISPLAY ——F—i————'rF—F—LL——‘——r-lr————'+gffuf—fi'ﬁferLff#Lff—— it~ (lDisPLay AT
¥ max | ! R D fi [ | ! L J ! L
2 4 . — " _ 1¢~4r---{|-~|»k<|f-ffb+f——-w{r—m_|§|_..__._._,é;__w_..4__ﬁ_nr_| wwwww 4 —— -6+ 4L
w . e ————— T Tl 1
& Counter | H oo T ]r F: il ,i_‘r It h | ‘T H B
e [l N L I X I ! I I b K
a il IR i ¥ I : ¥ H !
% L A N \ ' y |1 | '
. A R G | otcetts  1lptcedsis 107G axists. | =
! xists, 111 | - |1DYC exist axists.| .
o ?ILCEEB'S‘.S' TR ¥ | [TME: 21 l;TIME: 4| || TIME: 5| iy 8
SELF- I 1 ¥ ! : P I [ H ! M i 'DTC exists.| |
DIAGNOSTIC \DTC exists. I|DTC e)usts } DTC exists H DTG exists.| || DTC exists. } I DTC exists. (TIME: 39 } INO B
TIME: © T TIME; | : ‘ =
. :‘cizngS__iA+‘L__ l mlE 11 { 1 .;_E_—JLTIME. 1I :!TIME, 3 | TIME: 4| { 1/—’ﬂl I/D\'I’C:
I i I | N i | T
5 Other screen L I i \l | I K § i ¥ i i | 5 =)
=) . T T T TT_—“H————H-————H———— ‘——‘—r‘{-“**ﬂ“ ER
2 DATA MONTOR || Lel o i H I k i (i Eo ¥
8 (AUTO TRIG)- 4 S B St I S e e
v sereen ! | 1 I il I |l ] I il
Other L } ) 1] 11 1l Il I i3 - 1l QT
screan *7 e
*5
SEF300Q

1

*6: DATA MONITOR (AUTO TRIG} can display the malfunc-
tion at the moment it is detected.
*7. The malfunction can not be displayed because the timing 4
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 El

*4; The DTC and the freeze frame data will not be displayed any longer after vehicle is driven 40 times (pattern A) with-

any longer after vehicle is driven 40 times (pattern A) with- out the same malfunction.
out the same malfunction. (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 MONITOR (AUTO TRIG) can
not display the malfunction.

*1: When the same malifunction is detected in two consecutive
trips, MIL will light up.
*2: MIL will go off after vehicle is driven 3 times {pattern B)
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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 . o
coolant C °F)
temperature
(1) Engine coolant temperature should go over 70°C (158°F).
70 (158)
40 (104)
20 (68)
(2) Engine coolant temperature should change more than 20°C
(68°F) after starting engine,
IGN ON IGN OFF
! 1
Engine ! |
speed : :/—(3) Ignition switch should be changed from “ON" to “OFF".
rpm ! |
: |—(4) Engine speed should go over 400 rpm.
| | _
400 —-—I ————— —_—_——r
0 h—=f T
SEF759P

* The A counter will be cleared when the maifunction 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 the vehicle operation as follows:

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

¢ The B counter will be cleared when the malfunction is detected twice 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 malfunctions.

*  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

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.
2. Connect “CONSULT™ to data link connector for CONSULT. al
(Data link connector for CONSULT is located under LH dash

Under LH dash panel /

——

panel.)
Data link connector
for CONSULT I 2 &P
3. Turn on ignition switch.
NISSAN 4. Touch “START". e
CONSULT
UE950
i .
START EHE
| SUB MODE | GL
SEF257R
5. Touch “ENGINE". -
th SELECTLSYSTEM T
ENGINE
AT

Ny

i~y

N I

I
I
I
I
I
I

SEF895K

20
[

6. Perform each diagnostic test mode according to each service [
[l seLecT piAG Mope [ orocedure. &

[WORK SUPPORT | For further information, see the CONSULT Operation Manual.

A=)
| SELF-DIAG RESULTS ] B
| DATA MONITOR |

(\‘I
| ACTIVE TEST | §]
| FUNCTION TEST |
| FREEZE FRAME DATA ] ’

SEF572Q

BT
| [ SELECT DIAG MODE EI|
[EcM PART NUMBER | 1

fial}
EL

i

I
I
I
I
I

me—d

SEF374Q)
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CONSULT (Contd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION.

DIAGNOSTIC TEST MODE

SELF-
ltem WORK DIAG- DATA ACTIVE FUNC- | FREEZE
SUP- NOSTIC | MONITOR| TEST TION FRAME
PORT RESULTS TEST DATA*1

Crankshaft position sensor (OBD) X

Camshaft position sensor

Mass air flow sensor

Engine coolant temperature sensor

Front heated oxygen sensors

Hear heated oxygen sensors

Vehicle speed sensor

Throttle position sensor X

EGR temperature sensor

Pl o A g P B 2 B

Intake air temperature sensor

INPUT Knock sensor

Fuel temperature sensor

AR A4 g ol B gD S B

Turbocharger boost sensor

Ignition switch (start signal)

Closed throttle position (throttle position
sensor signal)

Air conditioner switch

Park/Neutral position switch X

=

Power steering oil prassure switch

Canister control vacuum check switch X

Battery voltage

ECCS COMPONENT PARTS

Injectors

X {Ignition

Power transistor (Ignition timing) slgnal)

IACV-AAC valve X X

KX = 1x
HIx| = |x

IACV-FICD solencid valve

Air conditioner relay

>
>

Fusel pump relay X

>
bt

Cooling fan

EGRC-solenoid valve

T
ouTPU Front heated oxygen sensor heaters

EVAP canister purge control solenoid
valve

L P A A bd b4 Bod o P S R G P o g D B - b g B

xR xx

Fuel pressure regulator control sclenoid
valve

>

Wastegate valve control solenoid valve™2

Rear heated oxygen sensor heaters X

FPCM x

KX R X X

X

Calculated load value

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-59.
*2: Turbocharger models
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Contd)

Diagnostic test mode

Function

Work support

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

Self-diagnostic resuits

Self-diagnostic results can be read and
erased quickly.

Data monitor

Input/Qutput data in the ECM can be read.

Active test

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

Function test

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

Freeze frame data

ECM stores the driving condition at the
moment a malfunction is detected, and the
stored data can be read. [Regarding the
details, refer 1o “Freeze Frame Data” (EC-
39).]

ECM part numbers

ECM part numbers can be read.

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

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

* |GN Sw "ON”

* ENG NOT RUNNING

* ACC PEDAL NOT PRESSED

When adjusting throttle position
sensor initial position

IACV-AAC/V ADY

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-51

Gl

s

£
[iat}

R&

[0

209



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont'd)

SELF-DIAGNOSTIC MODE

Regarding items detected in “SELF-DIAG RESULTS” mode, refer to “Diagnostic Trouble Code {DTC)
chart”. (See EC-70.)

DATA MONITOR MCDE

Monitored item ECM Main o
[Unit] inpus signals Description Remarks

signals
CMPS-RPM Indicates the engine speed computed
(POS) [rpm] O O from the POS signal (1° signal) of the

camshaft position sensor.

CMPS-RPM Indicates the engine speed computed ¢ The accuracy of detection becomes poor
(REF) [rpm] from the REF signal (120° signal) of the if angine speed drops below the idle

camshalft position sensor.

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

MAS AIR/FL SE [V]

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

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

COOLAN TEMP/S
["Cl or [°F]

The engine coolant temperature {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 cngine cool-
ant temperature determined by the ECM
is dispfayed.

FR 02 SEN-B2 [V]

FR O2 SEN-B1 [V]

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

RR 02 SEN-B1 [V]

RR 02 SEN-B2 [V]

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

FR O2 MNTR-B2
[RICH/LLEAN]

FR O2 MNTR-B1
[RICH/LEAN]

OO0 O O O O

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 a rich mixture.

After urning ON the ignition switch,
"RIGH" is displayed until air-fuel mixture
ratic feedback control begins.

When the air-fuel ratio feedback is
clamped, the value just before the
clamping is displayed continucusly.

RR 02 MNTR-B1
[RICH/LEAN]

BR 02 MNTR-B2
[RICH/LEAN]

Display of rear heated oxygen sensor
signal:

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

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

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

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

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

BATTERY VOLT [V]

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

OO OO0 O OOl O O] O

OO0 O

The throttie position senscr signal volt-
age is displayed.

NOTE: _
Any monitored item that does not match the vehicle being diagnosed is deleted from the display auiomaticaly.
Regarding Z32 model, “B1” indicates right bank and "B2" indicates left bank.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

Monitored ftem
[Unit]

ECM
input
signals

Main
signals

Description

Remarks

FUEL TEMP SEN [°C]
or [°F]

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

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

Indicates [ON/QFF] condition from the

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

[ON/OFF] O starter signal. played regardless of the starter signal.
CLSD THL/P SW * Indicates [ON/OFF] condition from the
[ON/OFF] throttie position sensor signal.
AIR COND SIG * Indicates [ON/OFF] condition of the air
[ON/CFF] O conditioner switch as determined by the
air cenditionar signal.
P/N POSI SwW * |ndicates [ON/OFF] condition from the
[ON/OQFF] park/neutral position switch signal.
PW/ST SIGNAL * [ON/OFF] condition of the power steering
{ON/OFF] O oil pressure switch determined by the

power steering oil pressure signal is indi-
cated.

TURBO BST SEN*2
(vl

The signal voltage of the turbocharger
boost sensor is displayed.

IGNITION SW
[ON/OFF]

O 1O 000000

Indicates [ON/QOFF] conditicn from igni-
tion switch.

INJ PULSE-B2 [msec]

INJ PULSE-B1 [msec]

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

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

B/FUEL SCHDL
Imsec]

“Base tfuel scheduie” indicates the fuel
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.

* When the engine is stopped, a certain
vaiue is indicated.

IACV-AAC/HV [%]

OO0 O |0

Indicates the IACV-AAC valve control
value computed by ECM accoerding to
the input signals.

A/F ALPHA-B2 [9%]

AfF ALPHA-B1 [%)]

The mean value of the air-fuel ratio fead-
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 ¢ The air conditioner relay control condition

[ON/OFF} O (determined by ECM according to the
input signals) is indicated.

FUEL PUMF RLY * Indicates the fuel pump relay control

[ON/OFF] O condition determined by EGM according
{o the input signals,

COOLING FAN * The control condition of the cooling fan

[ON/OFF]*1 (determined by ECM according to the

HILOW/OFF]*2

O

input signals) is indicated.
CN ... Operation

Hi ... High speed operation
LOW ... Low speed operation
OFF ... Stop

*1: Non-turbocharger models

*2: Turbocharger models
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

Monitored item
[Unit]

ECM
input
signals

Main
signais

Description

Remarks

P/REG CONT/
[ON/OFF)

Indicates [ON/OFF] condition of the fuel
pressure regulator control solenoid valve
determined by ECM according to the
input signals.

ON ... High fuel pressure

OFF ... Low fusl pressure

W/G SOLNV-BT1*2
[ON/OFF]

W/G SOLV-B2*2
[ON/OFF}]

Indicates [ON/OFF] condition of the
wastegate valve contrel solenoid valve
determined by ECM according to the
input signats.

CN ... High turbocharger pressure
OFF ... Low turbocharger pressure

IACV-FICD S/V
[ON/OFF]

Indicates [ON/OFF] condition of IACV-
FICD solenoid valve determined by ECM
according to the input signal.

EGRC SOL/V
[ON/OFF]

The control condition of the EGRC-sole-
noid valve (determined by ECM accord-
ing to the input signals) is indicated.
ON ... EGR operation is cut-off

OFF ... EGR is cperational

PURG CONT 5/V
[ON/OFF]

The control condition of the EVAP canis-
ter purge control solenoid valve {com-
puted by ECM according to the input sig-
nals) is indicated.

ON ... EVAP canister purge is opera-
tional

OFF ... EVAP canister purge operation is
cut-off

CANI CON VC 8W
[ON/OFF]

Indicates [ON/OFF] condition of the can-
ister cortrol vacuum check switch.

ON ... EVAP canister purge is cut-off
OFF ... EVAP canister purge is opera-
tional

FR 02 HTR-B1
[ON/OFF]

FR Oz HTR-B2
[ON/OFF]

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

RR 02 HTR-B1
[ON/OFF]

RR 02 HTR-B2
[ON/OFF]

Indicates [ON/OFF] condition of rear
heated oxygen sensor healer determined
by ECM according to the input signals.

CAL/LD VALUE [%]

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

ABSOL TH-P/S [%]

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

MASS AIRFLOW
[gm/s]

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

FPCM F/P VOLT [V]

The voltage between fuel pump and fuel
pump control module (FPCM) is dis-
played.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

Monitored item ECM Main

[Unit] input sianals Description Remarks
signals g

FPCM ¢ The control condition of the fuel pump

[H/LOW]*1 control module (FPCM) (determined by

[H/MID/LOW]*2

ECM according to the input signals) is
indicated.

HI ... High amcunt of fusl flow

MID ... Middle amount of fuel flow
LOW ... Low amount of fuel flow

VOLTAGE * \oltage measured by the voltage probe.
(V]
PULSE s Pulse width, frequency or duty cycle s Only “#” is displayed if item is unable to

[msec] or [Hz] ar [%]

measured by the pulse probe.

be measured.

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

“1; Non-turbocharger models

*2: Turbocharger models

EC-55
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the original trouble
condition

Change the amount of fue! injection
using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

* Harness and conneclor
« Fuel injectors
* Front heated oxygen sensor

IACV-AACH
CPENING

Engine: After warming up, idle the
engine.

Change the IACVY-AAC valve opening
percent using CONSULT.

Engine speed changes accerding to the
opening percent.

* Harness and connector
* |ACV-AAC valve

ENG COCLANT
TEMP

Engine: Return to the original trouble
condition

Change the engine coolant
temperature using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

* Harnass and connector
* Engine coolant temperature sensor
*+ Fuel injectors

IGNITION TIMING

Engine: Retum to the original trouble
condition

Timing light: Set

Retard the ignition timing using
CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

* Adjust initial ignition timing

POWER BALANCE

Engine: After warming up, idle the
engine.

A/C switch “OFF”

Shift lever “"N”

* Cut off each injector signal one at a

fime using CONSULT.

Engine runs rough or dies.

Harness and connector
Compression

Injectors

Power transistor

Spark plugs

Ignition coifs

& & & 0

COOCLING FAN

= |gnition switch. ON

Turn the cooling fan “ON" and “OFF”
using CONSULT.

Cooling fan moves and stops.

Hamess and connector
* Cooling fan mctor

IACV-FICD SOL/V

Engine: After warming up, idie the
engine.

A/C switch “CFF"

Shift lever "N"

Turn the IACV-FICD solenoid valve
“ON” with the CONSULT,

Engine speed will increase momentarily
by approx. 200 rpm.

* Harness and connecior
* [ACV-FICD solenoid valve

FUEL PUMP RELAY

Ignition switch: ON (Engine stopped)
Turn the fuel pump relay “ON" and
“OFF” using CONSULT and listen fo
operating sound.

Fuel pump relay makes the operating
sound.

* Hamess and connector
& Fuel pump relay

Ignition switch: ON

EGRC SOLENOID ® Turn spiencid valve “ON” and "OFF” | Solenoid valve makes an operating * Harness and connector
VALVE with the CONSULT and listen to sound. « Solenoid valve
operating sound.
* (gniticn switch: ON
P/REG CONT * Tumn solenoid valve "ON" and "OFF” | Solenoid valve makes an operating * Harness and connector
souwv with the CONSULT and listen to sound. * Solencid valve

operating sound,

SELF-LEARNING
CONT

In this test, the coefficient of self-learning control mixiure ratio returns to the origin

screen.

af coefficient by touching “CLEAR” on the

PURG CONT S/V

« Start engine.

Turn the EVAP canister purge controi
solenoid valve "ON” and “OFF” using
CONSULT and listen for operating
sound.

EVAP canister purge control solenoid
valve makes an operating sound.
Check vacuum signal for EVAP canister
purge controf valve.

S/V CN ... Vacuum does not exist.

S/V OFF ... Vacuum exists.

* Harness and connector

* EVAP canister purge control solenoid
valve

* Vacuum hose

FPCM

* Start engine.

Tum the FPCM between “LOW”",
“MID™ and “HI” using CONSULT and
check that “FPCM F/P VOLT” of
CONSULT changes.

“FPCM F/P VOLT” of CONSULT
changes as follows;

HI ... Approx. 0V

MID ... Approx. 8.5V*2

LOW ... Approx. 5.5v*1, 7.5V"2

* Harness and connector
* FPCM

*1: Non-turbocharger models
*2: Turbocharger models
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CONSULT (Cont’d)

FUNCTION TEST MODE

FUNCTION TEST

TEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
* [gnition switch: ON
SELF-DIAG " (Engine stopped) -
RESULTS ® Displays the results of on- board Objective system
diagnostic system.
* Ignition switch: ON » Hamess and connector
(Engine stopped) Throttle vaive: amess ent ¢ |
* Throttle position sensor circuit is OFF * Throttle position sensor (Closad
tested wﬁen throttle is opened opened throttle position)
CLOSED THRQTTL and closed fully. (“IDLE P * Throttle position sensor (Closed
POSI : POSITION" is )tlhe test iem name throttle position} adjustment
for the vehicles in which idle is Throttle valve: ® Throtlle linkage
selected by throttle position closed ON * Verity operation in DATA
conson) y P MONITOR mode.
* Harness and connector
* Ignition switch: ON Range (Throttle ¢ Throttie position sensor
THROTTLE POSI (Bngine stopped) . valve fully opened | More than | |rotie position sensor
* Throttle position sensor circuit is adjustment
SEN CKT . — Throttle valve | 3.0V .
tested when throttle is opened fully closed) * Throtile finkage
and closed fully. Y * Verify operation in DATA
MONITOR moede.
* Ignition switch: ON Out of N/P * Hamess and connector
PARK/NEUT POSI (Engine stopped) ositions OFF ¢ Neutral position swilch or inhibitor
SW CKT * |nhibitor/Neutral position switch P switch
circuit is tested when shift lever is In N/P positions ON ® |inkage or Inhibitor switch
manipulated. P adjustment

Ignition switch: ON
(Engine stopped)

Harness and connector
Fuel pump

FUEL PUMP * Fuel pump circuit is tested by There is pressure pulsation on Fuel pump relay
CIRCUIT checking the pulsation in fuel the fuel feed hose. = Fuel filter clogging
pressure when fuel tube is * Fuel level
pinched. * FPCM
® Igniticn switch: ON
EGRC SOLV . (Elz(ggg-es:itzsop]zd&aive circuit is IS:rzz:wzanuﬁzl‘;i:r; ‘;95 | Hamess and connector
CIRCUIT » FGRC-solenoid valve

tested by checking solenocid valve
operating noise.

seconds.

P/REG CONT S/V
CKT

Ignition switch: ON

(Engine stopped)

& Fuel pressure regulator control
solencid valve circuit is tested by
checking solenoid valve operating
noise.

The solencid valve makes an

operating sound svery 3
seconds.

Harness and connector
Fuel pressure regulator control
sclenoid valve

COOLING FAN
CIRCUIT

Ignition switch: ON

(Engine stopped)

Cooling fan circuit is tested when
cooling fan is rotafed.

The cooling fan rotales and

stops every 3 seconds.

* Harness and connector
* Cooling fan motor
* Cooling fan relay

START SIGNAL
CIRCUIT

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

Start signal: OFF — ON

* Harness and connector
® |gnition switch

EC-57
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

FUNCTION TEST
ITEM

CONDITION

CHECK ITEM (REMEDY)

PW/ST SIGNAL
CIRCUIT

* Ignition switch: ON
(Engine running)

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

JUDGEMENT
Locked position ON
Neutral position OFF

* Hamess and connector
» Power steering oil pressure switch
* Power steering oil pump

VEHICLE SPEED
SEN CKT

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

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

* Harness and connector
* Vehicle speed sensor
* Speedometer

IGN TIMING ADJ

* After warming up, idle the engine.
Ignition timing is checked by
reading ignition timing with a
timing light and checking whether
it agrees with specifications.

The timing light indicates the
same value on the screen.

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

Camshalft position sensor drive
mechanism

MIXTURE RATIO
TEST

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

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

INJECTION SYS {Injector, fuel
pressure regulator, hamess or
connector)

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

* VACUUM SYS (Intake air leaks}
Front heated oxygen sensor
circuit

* Front heated oxygen sensor
operation

Fuel pressure high or low
Mass air flow sensor

POWER BALANCE

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

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

* Injector circuit (Injector, harness or
connector)

Ignition eircuit (Spark plug, power

transistor, ignition coil, harness or

connector)

Compression

Valve timing

After warming up, idle the engine.
IACV-AAC valve system is tested

Difference in engine speed is

* Harness and connectar
s |[ACV-AAC valve

IACV-AAC/N by detecting change in engine greater than 150 rpm between | ® Air passage restriction between
SYSTEM speed when IACV-AAC valve when valve opening is at 80% air inlet and IACV-AAC valve

opening is changed to 0%, 20% and 20%. * |AS {Idle adjusting screw)

and 80%. adjustment

* After warming up, idle the engine.

f{ifmtfih;pg; Difference in engine speed is . H d 1
IACV-FICD SV . F:?:Dsst:erﬁ is tested by greater than 50 rom between | ST I ST
SYSTEM ) ) ; {ACV-FICD solenoid valve .

detecting change in engine speed | ON" and “OFF". * Air passage

when IACV-FICD solenoid valve

is ON and OFF.
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CONSULT (Cont'd)

FREEZE FRAME DATA

Freeze frame data
ftem

Description

DIAG TROUBLE
CODE
[PXXXX]

ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to “Alpha-
betical & P No. Index for DTC (EC-338).]

FUEL SYS-B1*1

FUEL SYS-B2*1

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

One made in the following is displayed.

“MODE 2”: Open loop due to detected system malfunction

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

CAL/LD VALUE [%]

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

COOLANT TEMP
[°C] or [°F]

The engine coclant termperature at the moment a maliunction is detected is displayed.

S-FUEL TRIM-B1 [%]

S-FUEL TRIM-B2 [%)]

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

L-FUEL TRIM-B1 [%]

L-FUEL TRIM-B2 [%]

s “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 scheduie
than short term fue! trim.

ENGINE SPEED
[rpm]

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

VHCL SPEED [km/hj
or {mph]

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

“1. Regarding Z32 model, “B1” indicates right bank and “B2” indicates left 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”
maode.
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 continuousty until a malfunction is detected. However, DATA MONI-
TOR cannot continue any longer after the malfunction detecticon.
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 continucusly even though a malfunction is detected.
Use these triggers as follows:

1. “AUTO TRIG”
e While trying to detect the DTC by performing the “DTC CONFIRMATION PROCEDURE", be sure to

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

¢ While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)” mode, especially in case the incident is intermittent.
When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors, compo-
nents and harness in the “DTC CONFIRMATION PROCEDURE", the moment a malfunction is found
the DTC will be displayed. (Refer to Gl section, “Incident Simulation Tests” in “HOW TO PERFORM
EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT".)

2. "MANU TRIG”

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

[y setect monmor mem | | seT Recoroinoono | [ I seT mecompin cone |

ECM INPUT SIGNALS IOCRCTERN vanu Tric | | auvto TRic | RYERNTIRETE

|
SELECTION FROM MENU | |
1L
|
|

I
1 L |
I I |
I I |
I l |

T |

SETTING ]| START

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

SEFL29Q
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Generlc Scan Tool (GST): Sample Generic Scan Tool (GST)

DESCRIPTION

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

ISO9141 is used as the protocol.

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

D

{ai‘

manual. "
SEF139P EN

GST INSPECTION PROCEDURE

1. Tum off ignition switch. Fe

2. Connect “GST” to data link connector for GST. {Data link con-
nector for GST is located under LH dash panel.)

FEE
Data link connector @L
for GST | MEC817B
3. Turn ON ignition switch. e
4. Enter the program according to instruction on the screen or in M
VTX GENERIC OBD It the Optleration manual. _ ) _
PROGRAM CARD (*: Regarding GST screens in this section, sample screens are
RELEASE B; 11/04/94 shown.) b
PE
Press [ENTER]
=5,
i)
Sample screen* SEF321Q
5. Perform each diagnostic mode according to each service pro- B
OBD Il FUNCTIONS cedure.
0: READINESS TESTS For further information, see the GST Operation Manual of the
tool maker. EE
2: FREEZE DATA
3: TROUBLE CODES
4. CLEAR CODES
5 02 TEST RESULTS Sil
6: EXPAND DIAG PROT <
9. UNIT CONVERSION
Sample screen” SEF303QA
BT
EL
S
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool (GST) (Cont’d)

Diagnosiic test mode

Function

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

DE 1 RRENT DATA
MODE (cu ) and outputs, digital inputs and outputs, and system status information.
This mode accesses to emission-related data value which were stored by ECM dus-
MODE 2 (FREEZE DATA) ing the freeze frame. [For details, refer to “Freeze Frame Data” (EC-59).]
MODE 3 (TROUBLE CODES) This mode accesses to emission-related power train trouble codes which were stored
by ECM.
This mode can clear all emission-related diagnostic infermation. This includes:
o Clear number of diagnostic trouble codes (MODE 1)
¢ Clear diagnostic trouble codes (MODE 3)
MGDE 4 (CLEAR CODES) s Clear trouble code for freeze frame data (MODE 1)
* Clear freeze frame data (MODE 2)
* Clear heated oxygen sensor test data (MODE 5)
& Reset status of system monitoring test (MODE 1)
MODE & (02 TEST RESULTS) This mode accesses to the on board heated oxygen sensor monitering test resulis.
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TROUBLE DIAGNOSIS — Introduction

Sensors

By

Actuators

'S

MEF036D

SEF233G

SEF234G

Introduction

The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc. The ECM
accepts input signals from sensors and instantly drives actuators.
It is essential that both input and output sighals 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 diaghose 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 undenriaking actual checks, take a few minutes to talk with
a customer who approaches with a driveability complaint. The cus-
temer can supply good information about such problems, espe-
cially intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “Diagnostic Worksheet” like
the example on next page shouid be used.

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

EC-63
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TROUBLE DIAGNOSIS — Introduction

WHEN ... Date, Freguencies
WHERE..... Road conditions

Weather conditions,

HOW ... Operating conditions,

Diagnostic Worksheet

KEY POINTS There are many operating conditions that lead to the malfunctions
of engine components.
WHAT ... Vehicle & engine model A good knowledge of such conditions can make trouble-shooting

faster and more accurate.
In general, each customer may feel differently about a given prob-
fem. It is important to fully understand the symptoms or conditions
for a customer complaint.

Engine conditions

Symptoms Utilize a diagnostic worksheet like the one shown below in order to
organize all the information for troubleshooting.
SEF907L
WORKSHEET SAMPLE
Customer name MR/MS Maodel & Year _ VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
O Impessible to start LI No combustion O Partial combustion
. O Partial combustion affected by throttle position
tartabilit
[ Startabitity O Partial combustion NOT affected by throttle position
[ Possible but hard to start O Others [ o ]
i [ Nofastidle  1Unstable  OHighidle  Cllowide
9 O Cthers [ ]
Symptoms
— Stumble [ Surge 1 Knock 1 Lack of power
O Driveability (- Intake backfire O Exhaust backfire
01 Others [ ]
C] At the time of start U While idiing
O Engine stall O While accelerating O While decelerating
21 Just after stopping [0 While loading
. J Just after delivery O Recently
Incident occurrence - . . .
I In the morning O At night 2 In the daytime
Frequency O All the time [J Under certain conditions O Sometimes
Weather conditions O Not affected
Weather O Fine ! Raining 1 Snowing O Others | ]
Temperature O Hot O Warm O Gool O Cold O Humid °F
0O Cold 1 During warm-up O After warm-up

Engine speed ! . I . { . [ . [
0 2,000 4,000 6,000 8,000 rpm

Road conditions

O In town O In suburbs O Highway O Off road (up/down)

Briving conditions

O Not affected

O At starting 1 While idling O At racing
O White accelerating M While cruising

LI While decelerating [ While turning (RH/LH)

Vehicle speed L 1 w1 1o 1
10 20 30 40 50 60 MPH

Malfunction indicator lamp

[ Turned on [0 Not turned on

222
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TROUBLE DIAGNOSIS — Work Flow

Work Flow
CHECK IN
; &
. . el
Listen to customer complaints. {Get symptoms.) STEP |
Y (A
Check, print out (write down)} and clear Diagnostic Trouble Code (DTC) and Freeze
Frame Data (Pre-CheCk). ........................................... STEP ||
]
Symptoms collected. No symptoms, except MIL
kghts up or Malfunction
Code exists at STEP Il. Le
Y
Verify the symptom by driving in the condition the cus- .
_ 1
tomer descnbed ............................................................................................ STEP ”I
Normal Code Malfuncton Code
(at STEP 1) at STEP Il .
( ) 7E
h 4 ¥
Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE”. | A STEP IV el
Y
Choose the appropriate action. *2 """"""""""""""""""""" STEP V MT
Malfunction Code {at STEP II or IV) Normal Code (at bath STEP Il and V)
v
BASIC INSPECTION AT
SYMPTOM BASIS (at STEP | or Ill)
............................................................. 5 .J—EJD/\
Y
Perform inspections 7
according to Symptom 2
Matrix Chart.
, v RA
TROUBLE DIAGNOSIS FOR DTG PXXXX. STEP VI
2=
, ot
REPAIR/REPLACE
o ST
A A
NG| FINAL CHECK

Confirm that the incident is completely fixed by performing BASIC INSPECTION and RS

DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK), " STEP VI
Then, erase the unnecessary {already fixed) DTCs in ECM and A/T control unit.
OK -
r
CHECK QUT [,

*1: If the incident cannot be duplicated, see “Incident Simulation Tests” of “HOW TO PERFORM EFFICIENT DIAGNO-
SIS FOR AN ELECTRICAL INCIDENT” in Gi section. EL

*2: if the on board diagnostic system cannot be performed, check main power supply and ground circuit (See TROUBLE
DIAGNOSIS FOR POWER SUPPLY, EC-103).
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TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP

DESCRIPTION

STEP |

Get detailed informaticn about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORK SHEET”, EC-64.

STEP il

Befare confirming the concern, check and write down (print out using CONSULT or Generic Scan Tool} the Diag-
nostic Trouble Code (DTC} and the freeze frame data, then erase the code and the data. (Refer to EC-37.) The

DTC and the freeze frame data can be used when duplicating the incident at STEP Il & V.

Study the relationship between the cause, specified by DTC, and the symptom described by the customer. {The

“Symptom Matrix Chart” will be useiul. See EC-87.)

STEFP HI

Try to confirm the symptom and under what conditions the incident occcurs.

The "DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Connect CONSULT
to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis results.

If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl secticn.)

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

STEP IV

Try to detect the Diagnostic Trouble Code {(DTC) by driving in (or performing) the “DTC CONFIRMATION
PROCEDURE”. Check and read the DTC and freeze frame data by using CONSULT or Genetic Scan Toal.
During the DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR {AUTO TRIG) mode
and check real time diagnosis results.

If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. {Refer to Gl section.)

In case the “DTC CONFIRMATION PROCEDURE™ is not available, perform the “OVERALL FUNCTION CHECK”
instead. The DTC cannot be displayed by this check, however, this simplified “check” is an effective alternative.
The "NG" result of the “OVERALL FUNCTION CHECK" is the same as the DTC detection.

STEFP V

Take the appropriate action based on the results of STEP 1 through V.

If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC PXXXX.

If the normal code is indicated, proceed to the BASIC INSPECTION, on next page. Then perform inspections
according to the Symptom Matrix Chart. (Refer to EC-87.}

STEP V!

Identify where to begin diagnosis based on the relationship study betwean symptom and possible causes. Inspect
the system for mechanical binding, loose connectors or wiring damage using (tracing) “Hamess Layouts”.

Gently shake the related connectors, components or wiring harness with CONSULT set in “DATA MONITOR
{AUTO TRIG}" mode.

Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-
SULT. Refer to EC-90.

The "DIAGNOSTIC 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 DIAGNOSTIC PROCEDURE. For details, refer to Gl
section ("HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspection”).
Repair or replace the malfunction parts.

STEP VI

Once you have repaired the circuit or replaced a component, you need to run the engine in the same conditions
and circumstances which resulied in the customer’s initial complaint.

Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code (Diagnostic trouble code No.
PO0O0D0 or G505) is detected. If the incident is stiil detected in the final check, perform STEP VI by using a different
method from the previcus one.

Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) DTC in ECM and
A/T controt unit. (Refer to EC-37.)
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection

Precaution:

Perform Basic Inspection without electrical or mechanical
loads applied;

¢ Headlamp switch is OFF, &l
* Air conditioner switch is OFF,

* Rear defogger switch is OFF, L
* Steering wheel is in the straight-ahead position, etc. A

seF142| | BEFORE STARTING E
1. Check service records for any recent
repairs of related probtems, or the cur-

E / / rent need for scheduled maintenance. .
y /7 / 2. Open engine hood and check the fol- L&
f lowing:
\ * Harness connectors for improper con-
/ nections

* Vacuum hoses for splits, kinks, or
improper connections

¢ Wiring for improper connections,
pinches, or cuts

2 -
| =) FE
|
( \\_ /f ‘{ El v
\[%Oo A CONNECT CONSULT TO THE VEHICLE. CL
TR L/ sEroaqm| | Connect “CONSULT” to the data link con- =

nector for CONSULT and select
“ENGINE" from the menu. (Refer to page

EC-49.) T
,
No J'E‘.:I_T
DOES ENGINE START? s Golo .
Yes
D) : . S
CHECK IGNITION TIMING. »| Adjust ignition timing by
Warm up engine sufficiently and check tuming camshaft position
ignition timing at idle using timing light. Sensor. 2
(Refer to page EC-28.) gl
SEF144 Ignition timing:
Non-turbocharger
E M/T: 10°22° Tl
AST: 10°22° (in “N”* position) i
Turbocharger
M/T: 15°22°
AlT: 15°£2° (in “N”’ position) BE
OK
No o
CHECK IDLE ADJ. SCREW INITIAL SET »| Adjust engine speed by 8T
RPM. turning idle adjusting
When disconnecting throttle position sen- screw.
sor harness connector, does engine speed e
fall to the following speed? ]
(Refer to EC-28.)
SEF284G Non-turbocharger
M/T: 650+50 rpm N Bill
Throttle position sensor AfT: 720+50 rpm (in “N” position) e
“hamess connectar ; T”Rﬁﬁfggai%% rom (U.S.A)
70050 rpm (Canada) 16
A/T: 70050 rpm (in “N” position) F&
1 Yes
EL
(Go to @ on next page.}
[

i)

SEF703R
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)
T

A& E

Throttle position CHECK CLOSED THROTTLE POSITION NG__ Adjust continuity signal by
switch connactor SWITCH IDLE POSITION (A/T models rotating throttle positicn
only). sensor body, Then go to

1 1. Disconnect thretile position sensor har-

ness connector and throttle position
switch harness connector.

2. Check continuity between throttle posi-
e o MECT793B tion switch connector terminals (8) and
@ under the following conditions.

G * Raise engine speed to 2,000 rpm.
. W THRTL POS SEN ADJ .D » Gradually lower engine speed.
* kK ADJ MONITOR % %% Continuity should exist (closed throttle
position switch closes) at 970=150 rpm
THRTL POS SEN 0.52v ) (Transmission in “N” position) for non-
turbocharger models, at 950=+150 rpm
======== MONITOR =======5 {Transmission in "N’ position) for tur-
CMPSsRPM (REF)  Grpm bocharger models.
CLSDTHUP ON
OK
F
SEF165P| | Reconnect throtlle position senser har-
ness connector and throttle position switch
harness connector.

A€ T |

= CHECK THROTTLE POSITION SENSOR | NG Adjust output veltage to
(884 IDLE POSITION (M/T models only). | 0.50v by rotating throttle
. 1. Perfarm “THRTL POS SEN position sensor body.
@ ADJ” in “WORK SUPPORT” Then go to @
s e_q mode.

1 2. Check that output voltage ol

" MEC319E thrattle position sensor is 0.35
to 0.65V. (Throttle valve fully @
closes.) and “CLSD THL/P SW"
stays "ON”. i

OR

RESETTING IDLE POSI-

Measure cutput voltage of throttle
.?" TION MEMORY

A2/ position sensor using voltmeter,
and check that it is 0.35 to 0.65V. 1. Warm up engine suffi-
(Throttie valve fully closed.) ciently.
2. Tumn ignition switch
OK “OFF" and wait at least
5 seconds.

3. Disconnect throttle posi-
tion harness connector.

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

5. Reconnect throttle posi-
tion hamess connector
while running engine.

@y
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)

CHECK IDLE SPEED. NG | Adjust idle speed. (See
Read the engine idle speed in "| EC-30.) B
“DATA MONITOR” mode with

CONSULT.
Non-turbocharger
M/T: 700450 rpm
AIT: 77050 rpm (in “N’* posi-
tion) ]
Turbocharger
M/T: 700+50 rpm (U.S.A.)
750+50 rpm (Canada) LG
AIT: 75050 rpm {in “N”
position}
CR
“:_E’. Check idle speed.

REN Non-turbocharger L
M/T: 700+50 rpm TS
A/T: 77050 rpm (in “N” posi-
tion)
P
Turbocharger O
M/T: 70050 rpm (U.S.A.)
750+50 rpm {Canada) -
AIT: 750£50 rpm (in “N”’ posi- L
tion)
OK AT
v
After this inspection, unnecessary diag-
nostic trouble code No. might be dis- B
F 3
played.
Erase the stored memory in ECM and AT
control unit. EA,
Refer to “ON BOARD DIAGNOSTIC SYS-
TEM DESCRIPTION” (EC-37) and “HOW
TO ERASE DTC” in AT section. B
OK
4
=i
INSPECTION END Bl
8T
F‘S\_&'
BT
£
Jose
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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” mode)
(P0O000} | 0505 | No failure * No malfunction related to OBD system is detected by both ECM and A/T control
(NO SELF DIAGNOSTIC unit.
FAILURE INDICATED...)
P0O100 | 0102 | Mass air flow sensor circuit | # An excessively high or low voltage from the sensor is sent to ECM.
{MASS AIR FLOW SEN)}) * Voltage sent to ECM is not practical when compared with the camshaft position
sensor and throttle position sensor signals.
P0O110 | 0401 | Intake air temperature sen- | ® An excessively low or high vollage from the sensor is sent to ECM.
sQOr circuit
(INT AIR TEMP SEN})
# Rationally incorrect voltage from the sensor is sent o ECM, compared with the
voltage signal from engine coolant temperature sensor.
P0O115 | 0103 | Engine coclant temperature | ® An excessively high or low veltage from the sensor is sent 1o ECM.
sensot circuit
{COOLANT TEMP SEN)
P0120 | 0403 | Throttle position sensor cir- | ® An excessively low or high voltage from the sensor is sent to ECM.
cuit * Raticnally incorrect voltage from the sensor is sent to ECM compared with the
(THROTTLE POSI SEN) voltage signals from mass air flow sensor, camshaft position sensor and IACV-
AAG vaive.
P0125 | 0908 | Engine coolant temperature | * Voltage sent 1o ECM from the sensor is not practical, even when some time has
senscr function passed after starting the engine.
{(*COOLANT TEMP SEN) * Engine coolant temperature is insufficient for closed loop fuel control.
P0130 0307 | Closed loop control (right * The closed loop control function for right bank does not operate even when
bank) vehicle is driving in the specified condition.
(CLOSED LOOP-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 {o the
specified voitages.
* [t takes more time for the sensor to respond between rich and lean than the
specified time.
PC135 | 0901 ; Front 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 sent to ECM through the heater.)
(FR 02 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 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 pattern is required.

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK”

IGN: ON
RUNNING :
LIFTING

DRIVING

228

: 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 deiect 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
“DTC *1 2
CONFIRMA- “"OVERALL | Fail MIL Reference @
Checlf ltens TION FUNCTION | Safe lllumination | Page 4
(Possibie Cause) PROCEDURE” | CHECK” System
Quick Ref. Quick Ref.
* No failure
* Harness or connectors =)
(The sensor circuit is open or shorted.) RUNNING RUNNING X 2 trip EC-108 o
* Mass air flow sensor
¢ Harness or conneclors .
(The sensor circuit is opan or shorted.) [GN: ON LG
¢ Intake air temperature sensor _ _ 2 trip EC-113
o Intake air temperature sensor | LIFTNG

* Harness or connectors
{The sensor circuit is open or shorted.) IGN: ON — X 2 trip EC-118

* Engine coolant temperature sensor IFE
* Harness or connectors

(The sensor circuit is open or shorted.) . . . 3
e Throttle position sensor IGN: ON X 2 trip EC-122 7

Harness or connectors

(High resistance in the sensor circuit) . . . .
* Engine coolant kemperature sensor RUNNING 2 trip EC127 LT
* Thermostat

The front heated oxygen sensor (right bank) circuit
is open or shorted. _ _ ; . BT
* Front heated oxygen sensor {right bank) RUNNING 1 trip EC-132 A
* Front heated oxygen sensor heater (right bank)

® Harness or connectors

{The sensor circuit is open or shorted.) =]
: Erj‘oar;;zated oxygen sensor (right bank} _ RUNNING _ 2 trip EC-133
* Intake air leaks =
* Fuel pressure e
® Harness or connsctors

{The heater circuit is open or shorted.} RUNNING — — 2 trip EC-138
* Front heated oxygen sensor heater (right bank) BA

*1. @ This is Quick Reference of “DTC CONFIRMATION PROCEDURE”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC 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 CONFIRMATION
PROCEDURE”.
When no DTG CONFIRMATION PROCEDURE is available, the "NG” result of the OVERALL FUNCTION CHECK can be con- G\T
sidered to mean the same as a DTC detection. E
® 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. EG}

lera)]
jisl]

[T
e
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

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

Diagnostic
trouble code

Detected items

No. (Screen terms for Malfunction is detected when ...
CONSULT CONSULT, “SELF-DIAG
GST MIL RESULTS” mode)
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 02 SENSOR-B1} ® The maximum and minimum veltages 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.
FO141 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 fs sent to ECM through the heater.)
{RR 02 SEN HTR-B1)
PO150 | 0303 | Front 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.
(FRONT O2 SENSQOR-B2) | ¢ 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.
P0150 | 0308 | Closed loop control {left ¢ The closed loop control function does not operate even when vehicle is driving
(*3) bank) in the specified condition.
{CLOSED LOOP-B2)
P0O155 1001 | Front heated oxygen sensor | ® The current amperage in the heater circuit is out of the normal range.
heater (teft bank) circuit (An improper voltage drop signal is sent to ECM through the heater.)
{(FR 02 SEN HTR-B2}
P0156 | 0708 | Rear heated oxygen sensor | ® An excessively high voliage from the sensor is sent to ECM.
(left bank) circuit * The voltage from the sensor is constantly approx. 0.3V.
(REAR O2 SENSOR-B2) * 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.
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 02 SEN HTR-B2)
PO171 0115 [ Fuel injection system func- | ® Fuel injection system does not operate propetly.

tion (right bank) (lean side)
(FUEL 3YS LEAN/BK1)

* The amount of mixture ratio compensation is too large.
{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: CN

: 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

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

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

Abbreviations for Quick Reference of “OVERALL FUNCTICON CHECK”

IGN: ON

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

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

LIFTING

: Lifting up the vehicle, running engine and spinning wheels are required for the ECM to detect a ma'function (if one
exists).

DRIVING : Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction {if one exists).
*3: Using CONSULT, “P0130” will be displayed.
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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 Items TION FUNCTION | Safe llumination | Page
(Possible Cause) PROCEDURE” |CHECK™ System
Quick Ref. Quick Ref.
¢ Harness or connectors
(The sensor circuit is open or shorted.)
* Rear heated oxygen sensor (right bank) _ RUNNING _ 2 1l EC-141
* Fuel pressure (DRIVING) P
* Injectors
* Intake air leaks
* Harness or connectors
(The heater circuit is open or shorted.) RUNNING — — 2 trip EC-146
* Rear heated oxygen sensor heater (right bank)
® Harness or connectors
(The sensor circuit is open or( shorted.g
* Front heated oxygen sensor (left bank _ _q .
e Injectors RUNNING 2 trip
* |ntake air leaks
* Fuel pressure
* The front heated oxygen sensor (left bank) circuit is
open or shorted. . - ; _
» Front heated oxygen sensor (left bank) RUNNING 1 trip EC-132
* Front heated oxygen sensor heater (left bank}
* Harness or connectors
{The heater circuit is open or shorted.) RUNNING — — 2 trip EC-155
* Front heated oxygen sensor heater (left bank)
¢ Harness or connectors
{The sensor circuit is opan or shorted.)
* Rear heated oxygen sensor {left bank) . RUNNING _ ’ ~
* Fuel pressure {DRIVING) 2 trip EC-158
® Injectors
* Intake air leaks
* Harness or connectors
{The heater circuit is open or shorted.} RUNNING — — 2 trip EC-163
s Rear heated oxygen sensor heater {left bank)
* Intake air leaks
* Front heated oxygen sensor (right bank)
* Injector {right bank)
* Exhaust gas leaks RUNNING — — 2 trip EC-167
* |ncorrect fuel pressure
* Lack of fuel
* Mass air flow sensor
*1: ® This is Quick Reference of “DTC CONFIRMATION PROCEDURE’.
Details are described in each TROUBLE DIAGNOSIS FOR DTC 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 CONFIRMATION

PROCCEDURE".

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 DIAGNQOSIS FOR DTG PXXXX.

EC-73
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

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

Diagnostic
trouble code

Dstected items

Malfunction is detected when ...

No. {Screen terms for
CONSULT CONSLLT, “SELF-DIAG
GST MIL RESULTS” mode)
PO172 0114 | Fuel injection system func- | » Fuel injection system does not operate properly.
tion {right bank) (rich side) | * The amount of mixiure ratioc compensation is too large.
(FUEL SYS RICH/BK1) (The mixiure ratio is too rich.)
PQO174 0210 | Fuel injection sysiem func- | ® Fuel injection system does not operate properly.
tion (ieft bank) {lean side) * The amount of mixture ratio compensation is tooc large.
(FUEL SYS LEAN/BK2) (The mixture ratio is too lean.)
P75 0209 | Fuel injection system func- | Fuel injection system does not operate properly.
tion (left bank) (rich side} * The amount of mixture ratio compensation is too large.
(FUEL SYS RICH/BK2) (The mixture ratio is too rich.)
P0O180 0402 | Fuel temperature sensor * An excessively low or high voltage signal from the fuel temperature sensor is
"4 circuit sent to ECM.
(FUEL TEMP SENSOR)
P0O300 0701 | Multiple cylinders’ misfire {Three way catalyst damage) {Exhaust quality deterigration}
{MULTI CYL MISFIRE) The misfire occurs, which will damage | The misfire occurs, which will not dam-
P0301 0608 | No. 1 cylinder's mistire three way catalyst by overheating. age three way catalyst but will affect
{CYL 1 MISFIRE} emission deterioration.
PQ302 | 0607 | No. 2 cylinders misfire
(CYL 2 MISFIRE}
PO303 0606 | No. 3 cylinder's misfire
(CYL 3 MISFIRE)
PO304 0605 | No. 4 cylinder's misfire
(CYL 4 MISFIRE)
PO30C5 0604 | No. 5 cylinder's misfire
{CYL 5 MISFIRE)
P0306 0603 | No. 6 cylinder's misfire
{CYL 6 MISFIRE)
P0325 0304 | Knock sensor circuit * An excessively low or high voltage from the sensor fs sent to ECM.
(*4) {KNOCK SENSOR)
P0O335 0802 | Crankshaft position sensor | * The proper pulss signal from the sensor is not sent to ECM while the engine is
(OBD) circuit running with the specified engine speed.
[CRANK POS SEN (OBDj}]
P0340 | 0101 | Camshaft position sensor ¢ Either 1° or 120° signal is not sent to ECM for the first few seconds during
circuit engine cranking.
(CAMSHART POSI SEN] | et ettt e et e te e oo e steatee e et eeaue e e e e emt e ot e aes b et mms s emseeemseeeeeensenenseasseansesaseenan
* 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 malfunciions.

Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE"

IGN: ON
RUNNING :
LIFTING
DRIVING

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

Running engine is required for checking the function of the sensor, switch, sclenoid and circuit.

: Lifting up the vehicle, running engine and spinning wheels are required.
: Driving the vehicle in the specified paitern 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 one exists).

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

LIFTING

: Lifting up the vehicle, running engine and spinning wheels are required for the ECM to deiect a malfunction {if one
exists).

DRIVING : Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).
*4; Freeze frame data is not stored in the ECM for these maifunctions. The MIL will not light up for these malfunctions.
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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.

*2
“OVERALL
FUNCTION
CHECK”
Quick Ref.

Fail
Safe
System

MIL

Hlumination

Reference
Page

* Front heated oxygen sensor (right bank)
* |njecters (right bank)

Exhaust gas leaks

Incorrect fuel pressure

Mass air flow sensor

RUNNING

2 trip

EC-173

Intake air leaks

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

Exhaust gas leaks

Incorrect fuel pressure

Lack of fuel

Mass air flow sensor

RUNNING

2 trip

EC-179

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

Exhaust gas leaks

Incorrect fuel pressure

Mass air flow sensar

RUNNING

2 trip

EC-185

(& 5 2 0 8|0 08008 a0

Harness or connectors

{Fuel temperature sensor circuit is open or
shorted.)

Fuel temperature sensor

IGN: ON

EC-191

Improper spark plug

The secondary ignition control circuit is open or
shorted.

Insufficient compression

Incorrect fuel pressure

EGR valve

The injector circuit is open or shorted.
Injectors

Intake air leaks

Lack of fuel

Magnetized drive plate (Flywheel)

DRIVING

(Three way

C

atalyst

damage)

1 trip

{Exhaust

quality dete-

rioration}

2 trip

EC-194

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

RUNNING

EC-199

Harness or connectors

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

RUNNING

2 trip

EC-202

Harness or connectors

(The sensor circuit is open or shorted.)
Camshaft position sensor

Starter motor (EL section)

Starting system circuit (EL section)
Dead {(Weak) battery

RUNNING

2 trip

EC-206

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

Details are described in gach TROQUBLE DIAGNOSIS FOR DTC 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 CONFIRMATION

PROCEDURE".

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

sidered o 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.

EC-75
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

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

Diagnostic
trouble code

Detected items

No. {Screen terms for Malfunction is detected when ...
CONSULT MIL CONSULT, “SELF-DIAG

GST RESULTS" mcde)

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

P0420 | 0702 | Three way cafalyst function | ® Three way catalyst does not operate properly.
(right bank) * Three way catalyst does not have enough oxygen slorage capacity.
{TW CATALYST SYS-B1)

P0430 | 0703 | Three way catalyst function | ® Three way catalyst does not cperate properly.
{left bank) * Three way cataiyst does not have enough cxygen storage capacity.
(TW CATALYST SYS-B2)

P0443 0807 | EVAP canister purge control ; ® An improper voltage signal is sent to ECM through the EVAP canister purge

solenoid valve circuit
(PURG CONT/V & S/V)

control solenoid valve.

* The vacuum signal is not sent to EVAP canister purge control valve under the
specified driving condition even though EVAP canister purge contral solenoid
valve is OFF.

* The vacuum signal is sent to EVAP canister purge control valve even though
EVAP canister purge control solenoid valve is ON.

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
RUNNING :
LIFTING
DRIVING

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

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

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

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK”

IGN: ON
RUNNING :
LIFTING

DRIVING

234

: Turning the ignition switch ON is required for the ECM to detect a malfunction (if ocne 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 appilicable

Check ltems
(Possible Cause)

"DTC 1
CONFIRMA-
TION
PROCEDURE"
Quuick Ref.

2
“OVERALL
FUNCTION
CHECK"
Quick Raf,

Fail
Safe
System

MiL
lllumination

Reference
Page

« EGR valve stuck closed, open or leak
Passage obstructed

EGRC-solonoid valve

EGR valve vacuum lube leaks

EGR temperalure sensor

RUNNING

2 trip

EC-211

Three way catalyst
Exhaust tube
Injectors

Injector leaks
Intake air leaks

RUNNING

1 trip

Three way catalyst
Exhaust tube
Injectors

Injector leaks
Intake air leaks

RUNNING

1 trip

Harness or cennectors

(The EVAP canister purge control solenoid valve
ciredit is open or shorted.)

* Harnass or connectors

{The EVAP canisier purge control solenoid valve
circuit is shorted.)

EVAP canister purge control solenoid valve
Mass air flow sensor

Throttle positicn sensor

£ngine coolant temperature sensor

EGR valve

intake air system

{Intake air leaks)

* Hoses

EVAP canister purge control valve {built into EVAP
canister)

# Canister control vacuum check switch

* Harness or connectors
(The EVAP canister purge contrel solenoid valve
circuit is open.)

* EVAP canister purge control solenoid valve

* Hoses
{(Hoses are connacled incorrectly.)

» Canister control vacuum check switch

RUNNING

RUNNING

2 trip

EC-223

*1:

* This is Quick Reference of “DTC CONFIRMATION PROCEDURE".

Details are described in each TROUBLE DHAGNOSIS FOR DTC 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 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 canfirmed.
¢ This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNOSIS FGR DTC PXXXX.

EC-77
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

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

Ciagnostic Detected items
trouble code
[} (Screen terms for Malfunction is detected when ...
CONSULT | v CONSULT, “SELF-DIAG
GST RESULTS"” mode)
P0O500 | 0104 | Vehicle speed sensor circuit | ® The aimost 0 km/h (0 MPH) signal from the sensor is sent to ECM even when
{(VEHICLE SPEED SENj) vehicle is driving.
PO5Q5 | 0205 | Idle speed control function | ® The idle speed contral function does not operate properly.
(IACV-AAC VALVE)
P0600 — | Signal circuit from A/T con- | ® ECM receives incorrect voltage 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.
PO605 | 030t (E%I\ﬁﬂ) ¢ ECM calcutation function is malfunctioning.
E
PO705 | 1003 | Park/Neutral position switch | ® The signal of the park/neutral position switch is not changed in the process of
circuit engine starting and driving.
{PARK/NEUT PCSI SW)
P1150 1306 | Wastegate valve conirol * An excessively low or high voltage signal from the wastegate valve control sole-
(*4) solencid valve circuit noid valve for right bank is sent to ECM.
Right bank)
W/G CONT S/V-BANK1)
P1155 1307 | Wastegate valve controf * An excessively low or high valtage signal from the wastegate valve control sole-
"4) solenaid valve circuit noid valve for left bank is sent to ECM.
(Left bank)
(W/G CONT S/V-BANK2)
P1160 0206 | Turbocharger boost senscr | An excessively low or high voltage from the sensor is sent to ECM.
circuit
(TURBO BOOST SENSOR}
* There is [ittle difference between the sensor output voltage when under high
boost pressure conditions and when under low boost pressure conditions.

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

Abbraviations 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

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

RUNNING : Running engine is required for the ECM 1o 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 a 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 logic, and will not light up the MIL.
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

X: Applicable
—: Not applicable
“OTC *1 2
CONFIRMA- | “OVERALL Fail MIL Reference  &r
%heC'fb'fefgs TION FUNCTION | Safe Mumination | Page Gl
(Possible Cause) PROCEDURE”| CHECK” System
Quick Ref. Quick Ref.

* Harness or connectors
{The sensor circuit is open or shorted.} DRIVING LIFTING — 2 trip EC-233

* Vehicle speed sensar
. H?r”?isc 3r ’g‘:ognectors
e -AAC valve circuit is shorted.) . S
« IACV-AAC valve IGN: ON Sl
.............................................................................................................. — — 2 trip EC-237
* Harmess or connectors
(The IACV-AAC valve circuit is open.) RUNNING L&

* |ACV-AAC valve =
* Harness or connectors

(The circuit between ECM and A/T control unit is _ _ . :

open or shorted.) RUNNING EC-241
* AT control unit
* ECM )

{ECCS control module} RUNNING - X 2 trip EC-244 ~
* Hamess or connectors JEB

(The switch circuit is open ar shorted.)
* Harness or connectors
{The circuit between ECM and A/T control unit is ) ;
open or shorted.) — IGN: ON — 2 trip EC-246 2L
Neutral position switch
Inhibitor switch
AT control unit )
Harness of connectors i
(Wastegate valve control sclenoid valve circuit is
open or shorted.) IGN: ON - — — EC-250
* Wastegate valve controi solencid valve {Right .
bank). AT
. IE-IV?Irness or coTnectors {sol
astegate valve control solenoid valve circuit is .
open of shorted). IGN: ON - EC-250 o
Wastegate valve control solenoid valve (Left bank). BT
I(—_Il_atrrgjess’r1 or conguactom
urbocharger bhoost sensor circuit is open or )
shorted.) IGN: ON -
Turbocharger bogst sensor [
Harness or connectors
(Turbocharger boost sensor circuit is open or
|s_|hc>r‘ted.) e
* Hose ; i
(Hosedto thzla turbgc):harger boost sensor is discon- - 2 trp EC-254
nected or clogged.
 Intake system - RUNNING -
(Air feaks from intake air system.) EE
* Exhaust system
{(Exhaust gas leaks from exhaust system.)
Turbocharger -
Turbocharger boost sensor ST

*1:. ® This is Quick Reference of “DTC CONFIRMATION PROCEDURE”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC 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 CONFIRMATION
PROCEDURE”.
When no DTC CONFIRMATION PROCEDURE is available, the “NG" result of the OVERALL FUNCTION CHECK can be con- l'g}IT
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 DTC PXXXX. [t

*4: Freeze frame data is not stored in the ECM for these malfunctions. The MIL will not light up for these malfunctions.
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

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

Diagnostic Detected items
trouble code
No. (Screen terms for Malfunction is detected when ...
CONSULT MIL CONSULT, “SELF-DIAG
GST RESULTS” mode)
P1220 1305 | FPCM circuit * An improper voltage signal from the FPCM, which is supplied to the fuel
{FPCM) pump, is detected by ECM.
P1320 0201 | Ignition signal circuit ¢ The ignition signal in the primary circuit is not sent to ECM during engine
(IGN SIGNAL-PRIMARY} cranking or running.
P1336 0905 | Crankshaft position sensor | ® Chipping of the drive plate (Flywheel) gear tooth {cog) is detected by ECM.
(OBD)
[CRANK F/S {(OBD)-COG]
P1400 1005 | EGRC-solenoid valve * An improper voltage signal is sent to ECM through the solenoid valve.
(EGRC SOLENOID/V)
P1401 0305 | EGR temperature sensor * An excessively low or high voltage from the sensor is sent to ECM, even
circult when engine coolant temperature is low or high.
{EGR TEMP SENSOR}
P1443 0113 | Canister control vacuum * The canister control vacuum check switch remains “OFF” even though no
check switch circuit vacuum is supptied to the EVAP canister purge centrol valve.
(CAN CONT VC CHK SW)
P1605 0804 | AT diagnosis communica- | ®* An incorrect signal from A/T control unit is sent to ECM.
tien fine
(AT DIAG COMM LINE)
P1900 1308 | Cooling fan circuit * Cooling fan does not operate properly.
(COOLING FAN) (Overheat)
= Cooling system does not operate properly.
{Overheat)
* Engine coolant was noi added to the systemn using the proper filling method.

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
RUNNING :
LIFTING
DRIVING

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

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

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

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK”

IGN: ON
RUNNING :
LIFTING

DRIVING

238

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

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

exists).

: Lifting up the vehicle, running engine and spinning wheels are required for the ECM to detect a maifuncticn {if one

: 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 “1 “
CONFIRMA- | “OVERALL | Fall MIL Reference
Check ltoms TION FUNCTION | Safe llumination | Page &l
(Possible Cause) PROGEDURE”| CHECK” System
Quick Ref. Quick Ref.

* Harness or connectors

(The FPCM circuit is open or shorted.) — RUNNING — 2 trip EC-260
* FPCM

Harness or connectors {The primary ignition control i
circuit is open or shorted.) =]
Power transistor unit .
Ignition coil RUNNING — — 2 trip EC-266
Camshaft position sensor .
Camshaft position sensor circuit L
Harness or conneclors
Crankshaft position sensor (OBD) RUNNING — — 2 trip EC-275
Drive plate {Flywheel)

Harness or connectors
(The EGRC-solenoid vaive circuit is open or _ IGN: ON _ 2 trip EC-279
shorted.)
EGRC-solencid valve FE
Harness or connectors

{The EGR temperalure sensor circuit is open or
shorted.) — RUNNING — 2 trip EC-283 -
* EGR temperature sensor iGL
Malfunction of EGR or EGRC-solenoid valve
Harness or conneciors

(The canister control vacuum check switch circuit R
is open.) Wil
* Hoses
(Hoses are connected incorrectly.) RUNNING — — 2 trip EC-288
Throtlle positien sensor
Engine coolant temperature sensor AT
EVAP canister purge control solenoid vaive
Canister control vacuum check switch
Harness or connectors

{The communication line circuit is open or shorted.) IGN: ON
A/T control unit .
Dead (Weak) battery
* Harness or connectors. =
(The cooling fan circuit is open or shorted.)
Cooling fan

Radiator hose -
Radiator IGN: ON : R
* Radiator cap (RUNNING) 2 trip EC-296
* Water pump
* Thermostat _
For more information, refer to “MAIN 12 CAUSES OF ol
OVERHEATING”, (EC-309).

*1: & This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNQOSIS FOR DTC PXXXX.
“2: ¢ The “OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a component or circuit.
In some cases, the “OVERALL FUNGTION CHECK” is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE".
When no OTC 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 cenfirmed.
* This is Quick Reference of “OVERALL FUNCTION CHECK”. ET
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.

— — 2 trip EC-293
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TROUBLE DIAGNOSIS — General Description

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

Diagnostic
trouble code

Detected items

No. Maifunction is detected when ...
(Screen terms for CONSULT, afunclion 15 detected when
CONSULT )
ML *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 « AT conirol unit receives an excessively low or high voltage from the
(FLUID TEMP SENSOR} sensor,

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

PO725 1207 | Engine speed signal * A/T control unit does nat receive the proper voltage signal from the
{ENGINE SPEED SIG) ECM.

P0O731 1103 | Improper shifting to 1st gear positicn | * A/T cannot be shifted to the 1st gear position even electrical circuit is
(AT 18T SIGNAL) good.

PQ732 1104 | Improper shifting to 2nd gear posi- * A/T cannot be shifled o the 2nd gear posilion even electrical circuil is
tion good.
(A/T 2ND SIGNAL)

PO733 1105 | Improper shifting to 3rd gear position | * A/T cannot be shifted to the 3rd gear positicn even electrical circuit is
(A/T 3RD SIGNAL) good.

P0734 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)

P0O740 1204 | T/C clutch solenoid valve o AT control unit detects the improper veltage drop when it tries to oper-
(TOR CONV CLUTCH SV) ate the solenoid valve.

PO745 1205 | Line pressure solenoid valve * A/T contral unit detects the improper voltage drop when it tries to oper-
{LINE PRESSURE 5/V) ate the soclenoid vaive.

PO750 1108 | Shift soleneid valve A * A/T control unit detects the improper voltage drop when it tries to oper-
(SHIFT SOLENQID/V A) ate the solenoid valve.

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

P1705 1206 | Throttle position sensor » A/T controf unit receives an excessively low ar high voltage frem the
Throitle position switch SENSOT. '
{THRTL POSI SEN-A/T)

P1780 1203 | Overrun ciutch solenoid valve * A/T control unit detects the improper voltage drop when it tries to oper-

(OVERRUN CLUTCH S/V)

ate the solenoid valve.

*1;

240

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

Pattern 2 should meet a and ¢.

Paitern 3 should meet a through e.
Pattern 4 should meet a and h.

Pattern 5 should meet a through ¢.
Pattern 6 should meet a through d.

a: Selector lever is in “D” position.

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

: Throtle opening is over 1/8.

: Engine speed is gver 450 rpm.

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

For details, refer to each DTC CONFIRMATION PROCE-
DURE in AT section.

LVEFD OO0
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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 ftems TION FUNCTION | Safe llumination | Page
(Possible Cause) PROCEDURE" | CHECK” System '
Quick Ref. Quick Ref.
* Hamess or connectors
{The switch circuit is open or shorted.) DRIVING — — 2 trip
« Inhibitor switch (pattern 1)
* Hamness or conhectors
(The sensaor circuit is open or shorted.) DRIVING — X 2 trip
) (pattern 6)
* Fluid temperature sensor
¢ Harness or connectors
(The sensor circuit is open or shorted.) DRIVING — X 2 trip
) (pattern 2)
¢ Revolution sensor
* Harness or connectors
(The signal circuit is open or shorted.) (E:tm':lg) — X 2 trip
* Shift sofenoid valve A
¢ Shift solenoid valve B
s QOverrun clutch solenoid valve
* Line pressure solenoid valve
* Each clutch
* Hydraulic control circuit DRIVING _ — 2 trip
(pattern 3) See “Selt-
diagnosis”,
...................................................................... “TROUBLE
® T/C clutch solenoid valve NOSEEQ?;n AT
* Harness or connectors section.
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip
* T/C clutch solenoid valve
» Harness or cennectors
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip
® Line pressure solenoid valve
* Harness or connectors
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip
s Shift solengid valve A
* Harness or connectors
(The solencid circuit is open or shorted.) IGN: CN — X 2 trip
» Shift solencid valve B
* Harmness or connectors
{The sensor circuit is open or shorted.) DRIVING o X 2 trip
¢ Throttle position sensor {pattern 4)
s Throttle position switch
* Harness or connectors
(The solenoid circuit is open or shorted.) IGN: ON — X 2 trip

= Overrun clutch solenoid valve

*1: & This is Quick Reference of “DTC CONFIRMAT!ON PROCEDURE".
Details are described in each TROUBLE DIAGNQSIS FOR DTC PXXXX.

*2: « The “OVERALL FUNCTION CHECK?” is a simplified and effective way to inspect a compoenent or circuit.
In some cases, the “OVERALL FUNCTION CHECK” is used rather than a “DIAGNQSTIC 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 FOR DTC PXXXX.

EC-83
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TROUBLE DIAGNOSIS — General Description

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

INSPECTION PRIORITY
if some DTCs are displayed at the same time, periorm inspections one by one based on the following prior-

ity chant.

Priority

Detected items (DTC)

1

s ECM (P0605, 0301)

» Mass air flow sensor circuit
(PO100, 0102)

* Throttle position sensor circuit
{P0120, 0403)

* EGRC-sclenoid valve circuit
{P1400, 1005)

¢ A/T diagnosis communication line
(P1605, 0804)

* Wastegate valve control solenoid
valve circuit (P1150, 1306) (P1155,
1307)

» Camshaft position sensor circuit
{P0340, 0101}

* Vehicle speed sensor circuit
(PO500, 0104)

* Intake air temperature sensor cir-
cuit (PO110, 0401)

® Knock sensor circuit (P0325,
0304)

* Crankshaft position sensor (OBD)
cireuit (P0335, 0802) (P13386,
0905)

* Turbocharger boost sensor circuit
(P1160, 02086}

* Engine coolant temperature sensor
cireuit (PO115, D103) (PO125,
0908)

¢ Ignition signal circuit (P1320,
0201)

* Park/Neutral position switch circuit
(PO705, 1003)

* Canister control vacuum check
switch circuit (P1443, 1505}

* Fuel temperature sensor circuit
(P0O180, 0402)

* EGR temperature sensor circuit
(P1401, 0305)

* EVAP canister purge control sole-
noid valve circuit (P0443, 0807)

s AT related sensors, solenoid
valves and switches (P0705-
F0710, 1101-1208)

* Front heated oxygen sensor
heater circuit (PO135, 0901)
(PO155, 1001)

* Cooling fan circuit (P1800, 1308)

* Front heated oxygen sensor circuit
(P0130, 0503) (PO150, 0303)

* Rear heated oxygen sensor circuit
(P0136, 0707) (PO156, 0708)

* Rear heated oxygen sensocr heater
circuit (P0O141, 0902) (PO161,
1002)

* EGR function (P0400, 0302)

* |ACV-AAC valve circuit
(PO505, 0205)

* Misfire (PO306 - PO300, 0603 -
0701)

Closed loop control
(P0130, 0307) (PO150, 0308)

Improper shifting (P0731 - PO734,
1103 - 1106)

Fuel pump control module (FPCM)
circuit (P1220, 1305)

* Fuel injection system function
(PO172, 0114), (PO171, 0115),
(F0O175, 0209), (PO174, 0210)

» Three way catalyst function
{P0420, 0702) (P0430, 0703}

* Signa! circuit from A/T control unit
to ECM (P0600)
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

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

DTC No. . : . L
Detected items Engine operating condition in fail-safe mode
CONSULT MIL 3l
GST s
PO100 0102 | Mass air flow sensor cir- | Engine speed will not rise more than 2,400 rpm due to the fuel cut.
cuit
P0O115 0103 | Engine coolant tempera- | Engine coolant temperature will be determined based on the time after
ture sensor eircuit turning ignition switch “ON" or “START".
B
Condition Engine coolant temperature decided
Just as ignition switch is turned ON er o B P
Start 40°C {104°F) L\\Uj
More than 4 minutes after ignition Star 80°C (178°F)
40 - BO°C (104 - 176°F)
Except as shown above (Depends on he time)
PO120 0403 | Throttle position sensar | Throttle position will be determined based on the amount of mass air flow FE
circuit and the engine speed.
Therefore, acceleration wilf be poor.
Driving condition
When engine is idling Normal
When accelerating Poor acceleration T
Po180 0402 | Fuel temperature sensor | Fuel temperature will be determined based on the time after turing ignition i
circuit switch "ON" or "START". o
Condition Fuel temperature decided B
Just as ignition switch is turned ON or 40°C (104°F)
Start
More than 4 minutes after ignition Start 80°C {176°F) Fr
40 - 80°C (104 - 176°F)
Except as shown above (Depends on the time) .
R
— — Start signal circuit If the ECM always receives a start signai, the ECM will judge the start sig-
nal "OFF” when engine speed is above 1,000 rpm. EE
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. ﬁ_
a7
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart (Cont’d)

DTC No.

CONSULT
GST

MIL

Detected items

Engine operating condition in fail-safe mode

ECM

Fail-safe system activating condition when ECM is malfunctioning
The computing function of the ECM was judged to be malfunctioning.
When the fail-safe system activates, i.e. if the ECM detects a malfuncticn
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, fusl injection, ignition timing, fuel
pump operation, IACV-AAC valve operation and cooling fan operation are
controlled under certain limitations.

Operation
Engine speed Engine speed will not rise more than 3,000 rpm.
Fuel injection Simultaneous multiport fuel injection system
Ignition timing Ignition timing is fixed at the preset value.
Fuel pump relay is “ON™ when engine is running

Fuel pump and “OFF" when engine stalls.
IACY-AAC valve Fully open

. Cooting fan relay “ON" when engine is running, and
Cooling fan “OFF” when engine stalls.
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Symptom Matrix Chart

SYMPTOM
I
% o
— I
< ot -
T . g u _ i
: w
S o u 218|>|¢
> o o < = 5 o
o ] Elo |2 £
= Zlclg Llzglz|&8)35
£ L&z S|2|a|2c
SYSTEM P s 2o @ ol Bz |3 | w
- . o0 e 15 w |l = i 5 o | Reference page
— Basic engine control system o =z | £ 8 S0 E c |52z
| |elelzlelzlsiE|LE|gle|2 Ef
IFE I EEE
Fl21z|813|2|a|clelaly o
DielEs|lz|d | |a|® SRR
oc|l@l=2lgl |zl Flz]z]|> (e
2wk olo|zx £ w ol il
= = \'4 = O] = I [7s] 1] I
2 G|plZ|si5|2/2]8 8]8]|8lE
< |lz|l0i & |92 |5 A SR8k
T |Ww|I|w®w | 3| Tl 8 |m|0|W|Wi{d
AA | AB [ AC | AD | AE | AF AG | AH | AJ | AK | AL [ AM | HA
Fuel Fuel pump circuit .| L RO R OO O EC-260, 316
Fuel pressure regulator system el (OO0 OlOOlO @) EC-26
Injector circuit . . LA NG bd . L EC-311 FE
Evaporative emission system OO 1T S 1OoO{O 10100 O EC-23
Air Positive crankcase ventlilation system R NONROREONNORNOENGHERONES] OO EC-25 )
Incorrect idle speed adjustment Ol 0 s OO * O EC-30 @L
IACV-AAC valve circuit . e g 4 b b EC-237
tACV-FICD solenoid valve circuit O 1O EC-333
Ignition Incorrect ignition timing adjustment OO . g . . L EC-30 ﬂf:‘}tTr'
Ignition circuit . hd . b . . . d EC-266
EGR EGRC-solenoid valve circuit @) L4 OO O EC-279
EGR system O|lOo|l*|*]O il B @) FC-231 AT
Main power supply and ground circuit s 1Ol O O ¢ » Oro O EC-103
Coaling ! Cooling fan circuit COTOlOolIolClolT ool o) | O 9] EC-296
Air conditioner circuit ODO1O1TO1O0101C|lOo|l0Oo] 0O @] @) HA section h@@

® : High Possibility Item
: Low Possibility Item
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Symptom Matrix Chart (Cont’d)

SYMPTOM
h
z 5
— I
= O
I = W .
o [ o = m
S o L El&|lz|¢
>3 o ] <C = O o
w izl o Tle | &%
= = Q il |2 |a|s
E il B 22 c:r)J -
SYSTEM b glZ219 g o E|g|2 B | Reference page
— ECCS system ) 2 121914 é Fle |8 218 Pag
T sl glalzlz|g|E|2]8]2
= (o | 5 S|e(s|=zlml 3
Tlalz |2zl |R12|2(8|%
L1290 Bloli<|h T|a|=
L2 |2 |2 c | gD wl
w|Eel3 Flsl =218 Elw|wla
o =z LE] ] = < = =
Q = » TN - = > o ] & 5] >
|8 |/ «|l0|8|Z|a|E | ool
2ic|a|E|s5|Z|2|2(8|6(818|E
il o = >
TG E|G|3|= Bl a|la |8 |8|&]8
AA | AB | AC [AD | AE ! AF |AG | AH [ AJ | AK | AL | AM | HA
ECCS Camshaft position sensor circuit . EC-206
Mass air flow sensor circuit LN ¢ )| - L L4 L EC-108
Front heated oxygen sensor circuit Ol *l O] . . b . EC-133, 150
Engine coolant temperature sensor circuit | ® | @ L NS NONEON I LS O EC-118, 127
Throttle position sensor circuit L . 1O L N®] . EC-122
Incorrect throtile position sensor adjust- o | O alelolale O EC-67
ment
Vehicle speed sensor circuit O O O EC-233
Knack sensor circuit * | OO O EC-199
ECM O OO0 10| C|C|O]1O1O EC-85, 244
Start signal circuit O EC-314
Park/Neutral position switch circuit @] O O O EC-246
Power steering oil pressure switch circuit O [ONE®)] EC-330

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

SYMPTOM

SYSTEM

— Engine mechanical & other Heference page

HIGH IDLE/LCW IDLE
ROUGH IDLE/HUNTING

IDLING VIBRATION

& | HESITATION/SURGING/FLAT SPOT

& | SPARK KNOCK/DETONATION

#| LACK OF POWER/POOR ACCELERATION
& | SLOW/NO RETURN TC IDLE

= | OVERHEATS/WATER TEMPERATURE HIGH
£| EXCESSIVE FUEL CONSUMPTION

Z| EXCESSIVE OIL CONSUMPTION

% | BATTERY DEAD {UNDER CHARGE)

b
|
=
@
X
T

Fuel Fuel tank
Fuel piping
Vapor lock
Valve deposit O
Poor fuel (Heavy weight gasoline, Low
octane)

Air Air duct

Air cleaner

Air leakage from air duct
(Mass air flow sehsor — throttie body)

Throttle body, Throtile wire A
Air leakage from intake manifold/ .
Collector/Gasket

Cranking Battery

Alternater circuit

Starter circuit

Drive plate (Flywheel)

Inhibitor switch

Theft warning circuit

Engine Cylinder head

Cylinder head gasket

Cylinder block

Pistan

Piston ring

Connecting rod

Bearing

Crankshaft

Valve Timing belt

mechanism | Camshaft

Intake valve

Exhaust valve

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

Lubricaticn | Qil pan/Oit strainer/Oil pump/Oil filter/Qil
galiery

Qil level (Low)/Filthy oil

GCocling Radiator/Hose/Radiator filler cap
Thermostat

Water pump

Water gallery

Cooling fan

Coolant level (low)/Contaminated coolant

|| Z| HARD/NG START/RESTART (EXCP. HA)

O

O

o O |00 O [O]0(C{OD| 5| ENGINE STALL
O
O
<

* O OO O O
¢ OO0 O
OO |00 O |0 o

FE section H I

s OO |CIC O Io
s 1O O O] O O IC
©H

O

.
.
O
.
@]

010
O
O

010

2|0

elle}

EL secticn

— EE
AT section
EL section

010

@] Q

el el elle]

Q1C

o (e eC| el eje| el ol o3| o o el
o O[O0 e e o OO0 T O

e |SleDle|e o o DIOIOOID| e
LG OIR I IR K lie]e]lelle]l slRIR"

LIS IR K]

eliv] olie]ie] ol elnoN eliv]io] ool o] vle]e]e]le]elle]e)

olejelelelelslRenely llel'el el ellelelelellelelRle)
DOPRDODC] O |[CIO|O 9| o| o | OOIO|OD]| 0| »
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(Sl e e]ee]e]e

g
.
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O

® . High Passibility ltem
(O Low Possibility ltem DX
B
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

¢ Specification data are reference values,
= Specification data are output/input values which are detected or supplied by the ECM at the connector.
* Specification data may not be directly related to their componenis signals/vaiues/operations.
i.e. Adjust ignition timing with a timing light before monitoring 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 accerding to the signals input from the camshaft position sensor and other ignition timing related sensors.
s |f the real-time diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air flow
sensor, first check to see if the fuel pump control circuit is normal.

MONITOR ITEM

CONDITION

SPECIFICATION

CMPS-RPM (POS)

GMPS-RPM {REF)

* Tachometer: Connect
Run engine and compare tachometer indication with the CONSULT value.

Almost the same speed as the CON-
SULT value.

MAS AIR/FL SE

Engine: After warming up

Air conditioner switch: “CFF”
Shift lever: “N”

No-load

Idle

1.0- 1.7V

2,000 rpm

1.5-21V

COCLAN TEMP/S

Engine: Afier warming up

More than 70°C {158°F)

FR O2 SEN-B2

FR 02 SEN-B1

FR 02 MNTR-B2

FR Q2 MNTR-B1

Engine: Aftar warming up

Maintaining engine speed at 2,000 rpm

0- 0.3V < Approx, 0.6 - 1.0V

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

RR 02 SEN-B1

RR 02 SEN-B2

RR 0z MNTR-B1

RR O2 MNTR-B2

Engine: After warming up

Maintaining engine speed at 2,000 rpm

0 - 0.3V < Approx. 0.6 - 1.0V

LEAN ¢ RICH

VHCL SPEED SE

Tum drive wheels and compare speedometer indication with the CONSULT

Almost the same speed as

valug the CONSULT value
BATTERY VOLT * |gnition switch: ON (Engine stopped) 11 - 14v
- P - Throttle valve: fully closed 0.35 - 0.65V
THARTL POS SEN Igmtlpn switch: ON
(Engine stopped) Throttle valve: fully opened Approx. 4.0V

EGR TEMP SEN

Engine: After warming up

Less than 4.5V

START SIGMAL ¢ |gniticn switch: ON — START — ON OFF — ON — OFF
- i it Throttle valve: Idle position ON
CLSD THL/P SW Ignmgn switch: ON
(Engine stopped) Throttle valve: Slightly open OFF
Air conditioner switch: “OFF” OFF
* Engine: After warming up, idle the
AIR COND SIG engine Air conditioner switch: “ON” OoN
{Compressor operates.}
Shift lever: “P” or “N”" ON
P/N PCSI SW * [gnition switch: ON
Except above OFF
. . ) Steering wheel in neutral position OFF
PYW/ST SIGNAL . E:Silrr:ee: After warming up, idle the {torward direction)
The steering wheel is turned ON

TURBQ BST SEN

Engine: After warming up

Idie

Approximately 2.7V

Revving engine up to 5,000 rpm from
idle with wide open throtile.

Approximately 3.0V
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION
IGNITICN SwW * [gnition switch: ON — OFF CN — OFF
] * Engine: After warming up Il 54.30
INJ PULSE-82 * Air conditioner switch: “OFF” © ’ - MBSE.
.................................. « Shift laver “N*
INJ PULSE-B1 o Noload 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
ldle 10° BTDC*1  15° BTDC*2
IGN TIMING ditto
2,000 rpm Mare than 25° BTDC
. ldle 10 - 50%
IACV-AAC/V ditto
2,000 rpm —
A/F ALPHA-B2
.................................. » Engine: Alter warming up Maintaining engine speed at 2,000 rpm 52 - 159%*1 50 - 159%"2
A/F ALPHA-B1

AIR COND RLY * Air conditioner switch:  OFF -» ON OFF -3 ON
* Ignition switch is turned to ON {Operates for 5 seconds) ON
FUEL PUMP RLY _ | * Engine running and cranking
Except as shown above OFF
Engine coolant temperature is 104°C "
& After warming up engine, idle (21%u|:) or less P OFF*1
the engine. - - -
s Air conditioner switch: “OFE” Engine coolant temperature is 105°C ON*1
(221°F) or morg
COOLING FAN EngTe cooclant temperature is 84°C OFF*2
) o (201°F) or less
* &f;e;:\;rr]:mg up engine, idie Engine coolant temperature is between LOW2
* Ajr conditioner switch: “ON" 95°C (2037F) and 99°C (210°F
Engine coolant temperature is 100°C w
(212°F} or more HIGH"2
W/G SCOL/V-B1
.................................. * Enging: After warming up Idle OFF
W/G S0Lv-82
For 30 seccnds after starting engine when fuel temperature is above 75°C ON
P/REG CONT/V {(167°F)
Except as shown above OFF
Air conditioner switch: OFF OFF
IAGV FICD SV Enging: Running Air conditioner switch: ON -
(Compressor operates)
* Engine: After warming up Idle ON
. Nodoad ' Engine speed is 2,000 rpm. OFF
CAN CON VC SW * Engine: After warming up Idle ON
PURG CONT S/ * [gnition switch: ON OFF
FR 02 HTR-B1 * Engine speed: |die ON
FROQHTRBQ """""" * Engine speed: Above 2,900 rpm*1, Above 2,800 rpm*2 OFF
RR 02 HTR-B1 * Engine speed: Idle ON
HHQQHTHBQ ......... ¢ Engine speed: Above 3,600 rpm OFF

CAL/LD VALUE

Engine: After warming up

Air conditioner switch: "QFF”
Shift lever: “N”

No-load

Ll M/T | 14.1 - 293%™ 12.6 - 26.4%"2
e

AT |15.3-32.0%"1  13.9 - 20.1%*2

M/T [ 13.6 - 26.6%"1 101 - 19.8%"2
2,500 rpm

AT | 14.1 - 27.5%"1  10.0 - 19.5%"2

ABSOL TH-P/S

* Ignition switch: ON
{Engine stopped)

Throttle valve: fully closed

0.0%

Throttle valve: fully opened

Approx. 88%

*1: Non-turbocharger models
*2: Turbocharger models

EC-91
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION
) ) M/T | 2.3 - 4.8 gm/sec*1 2.6 - 5.3 g-misec™2
* Engine: After warming up Idle v Yy 55 600 5
i iti Heh: ™ 5 2.9 - 6.0 gm/sec” .9 - 8.0 gm/sec”
MASS AIRFLOW . Alr‘condltl?rler”swrtch. QFF g -
* Shift lever. “N M/T (7.9 - 15.5 gm/sec*1 8.3 - 18.1 g'm/sec™?
* No-load 2,500 rpm
AT (8.7 - 16.9 gm/sec™t 8.8 - 17.2 gm/sec*2
Within 30 seconds after starting engine HI*1
For a perrgd of 1Q seconds, 30 seconds Hl or LOW*
after starting engine
Mor_e than 40 seconds after starting LOW"1
engine
FPCM ditto — - -
Within 5 seconds after starting engine MID*2

For a period of 10 seconds, 5 seconds
after starting engine

LOW, MID or HI*2

More than 15 seconds afier starting
engine

LOwW=2

*1: Non-turbocharger models
*2: Turbocharger models
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data Monitor
Mode

The following are the major sensor reference graphs in “DATA MONITOR"” mode.
(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 1A
accelerator pedal with the ignition switch “ON". S
The signal of “THRTL POS SEN" and “ABSOL TH-P/3” should rise gradually without any intermittent drop or

rise after “CLSD THL/P SW” is changed from “ON" to “OFF". E}
CLSD THLP SW -0C*'09  ABSOL THsP/S -00"09 THRTL POS SEN 0009
10:22 +02"69 10:22 % +02"69 10:22 x0.1V +02"69
OFF ON .0 25 5D 75 100 0 13 26 38 51 16
Full > i« S Mo
Release B '
_______ : ‘
Full i : -
Depress i : Ee
¥
; Y cErossp
Gl

CMPS-RPM (POS), MAS AIR/FL SE, THRTL POS SEN, RR 02 SEN-B1, FR 02 SEN-B1, INJ
PULSE-B1 [T
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 load after warm-

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

| 883 )
=
89
v @« — .
i = .
c FA
g_ :- * "CMPS+*HPM {POS)" should increase gradually
w28 while depressing the accelerator pedal and
o ’ should decrease gradually after releasing FE
= the pedal without any intermittent drop or rise.
% g - =
(=2
¢ & © ¢
o7
©5n G-
8o b 8
o
ST,
g
> -
T w e .
ga . » “MAS AIR/FL SE” should increase when wa
= : ’ deprassing the accelerator pedal and shouid i
4 : et e e e decrease at the moment “THRTL POS SEN" is
IE:L‘ o clesed {accelerator pedal is released).
8 L
@
L2 co
= ry
VT
seFessa | O
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252

-00"06

THRTL POS SEN

09:25

-00"06

-00"06 RR 02 SEN-B1

+04"67

FR ©2 SEN-B1

0%:25

-00"06
+04"67

'NJ PULSE-B1

09:25

+04"67

x0.1V

¥0.01V +04"67

128

09:25

x0.01V
128

MSEC

51

38

26

13

256

192

64

256

192

64

20

15

10

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.

«“RR 2 SEN-B1” may increase immediately after
depressing the accelerator pedel and may
decrease after releasing the pedal.

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

+*INJ PULSE-B1” should increase when depressing
the accelerater pedal and should decrease
when the pedal is released.

SEF9360Q
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TROUBLE DIAGNOSIS — General Description

N Wy

f;ij ECM Terminals and Reference Value

PREPARATION
e ' 1. ECM is located behind the front passenger side dash. For this
TR . inspection, remove the front passenger side dash. @l
= B
Front !
*”/“'_'Lw a’ . / \ jbﬂu—u
L
ECM harness connector ~ L
e ] MEF859F (=6

2. Remove ECM harness protector.

ECM harness protector A
Gl

MEF140D

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

r

Thin wire Tester probe

serse7l  ECM HARNESS CONNECTOR TERMINAL LAYOUT

E HS. [

[44]45] 46]47] [64]65]66] EL
|48[49|50|51|52|53163|69|70i71|
[54]55]56] 57]58] 73] 74| 75] 76]

[59[60]61]62] 63] |77|78|79J

101102{103{104y {105(106/107|108
1091 $10[1113112] §113[{114{115|116
117|118 119120 [121]122{123]124

B

SEF533P
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE

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

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
]Engine is running.| Approximately 0.4 -
1 L Ignition signal (No. 1) Idie speed 0.5VX (AC voltage)
2 L/OR Ignition signal {No. 2) _ : . ]
3 L/R Ignition signal {No. 3) |Eng|ne 15 runmng.| g\%;ilrimmately 0.5
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 OR ECCS relay {Self-shutoff) “OFF"
[ignition switch "OFF”
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V}
switch “OFF”
: [Engine is running.]
5 Y/R Tachometer Approximately 1V
Idle speed
_ |Ignition switch “ON”|
3] R A/T diagnosis signal IE — . l 0-3.0V
ngine is running.
|Engine is running.‘ Approximately 0.4 -
7 LW ignition signal (No. 4) Idle speed 0.5V* (AC voltage)
8 L'B tgnition signal {No. 5) - _ ) i
9 Ly tgnition signal {No. &) lEnglne s runnmg.‘ gpé;:!r‘okmmately 0.5
Engine speed is 2,000 rpm (AC vollage)
|Enga’ne is runmng.|
10 B ECCS ground Engine ground
Idle speed
Ignition switch “ON”
For 5 seconds after turning ignition switch 0-1V
SON?
1 B/P Fuel pump relay |Engine is running.]
|tgnition swilch “ON” BATTERY VOLTAGE
L 5 seconds after lurning ignition switch “ON” (11 -14V)
[Engine is running.|
0-0.5Y
_ Air conditioner switch is “ON".
12 OR Air canditioner relay S :
|Engine is running. | BATTERY VOLTAGE
Air conditioner switch is “OFF”. (11 - 14V)
[Engine is running.|
BATTERY VOLTAGE
] Cooling fan is not operating. (11 - 14V)
13 W Cooling fan sub-relay Cooling fan is operating at low speed.

(High speed)

|Engine is running. |

Gooling fan is operating at high speed.

0- 0.5V

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

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITICN (DC voltage}
NO.
|Engine is running | BATTERY VOLTAGE
" L Cooling fan relay Cooling fan is not operating. (11-14v)
(Low speed) [Engine is running.|
C-05V
Cooling fan is operating.
|Engine is running. [ {Warm-up condition})
Idle speed {Within 30 seconds after starting Approximately 5V
engine)
|Engine is running.l {Warm-up condition)
. Fuel pump control module .
1571 | BP (FPCM) Idle speed (For a period of 10 seconds, 30 Approximately 2 « 5V
seconds after starting engine)
[Engine is running.| (Warm-up condition)
ldle speed (More than 40 seconds after start- | APProximately 2V
ing engine)
IEngine is running.| (Warm-up condition)
tdle speed (Within 5 seconds after starting Approximately 5V
engine)
{Engine is running.| (Warm-up candition}
. Fuel pump control module .
15%2 | BP (FPCM) Idle speed (For a period of 10 seconds, 5 sec- | APProximately 2 & 5V
onds after starting engine)
|Engine is running. | (Warm-up condition)
Idle speed (More than 15 seconds after start- | APProximately 2V
ing engine}
[Engine is running.| (Warm-up condition)
Idle speed (Within 5 seconds after starting Approximately 2V
engine)
|Engine is running.| (Warm-up condition)
. Fuel pump control medule .
162 | PU (FPCM) Idle speed (For a period of 10 seconds, 5 sec- | APProximately 2 < 5V
onds after starting engine)
|Engine is running.| (Warm-up condition)
Idle speed {More than 15 seconds after start- | APProximately 2v
ing engine)
[Ignition switch “ON”] Approximately OV
18 Y/iG Malfunction indicator lamp |Engine is running.| BATTERY VOLTAGE
Idle speed (11 - 14Y)
[Engine is running. |
19 B ECCS ground Engine ground
|dle speed
J Ignition switch “ON” Approximately OV
20 BfY Start signal BATTERY VOLTAGE
[Ignition switch “START'| (1 - 14V) oLTAe

*1: Non-turbocharger models
*2. Turbocharger modsls
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
iEngine is running.l
Air conditioner switch is "ON". (Compressor 0-1v
21 SB Air conditioner switch operates.)
|Engine is running | BATTERY VOLTAGE
|_ Air conditioner switch is “OFF”. {11 - 14V)
[Ignition switch “ON"]
o ] |: Gear position is “N” or “P”. (A/T madels) Approximately OV
20 YiL Inhibitor switch/Neutral Gear position is neutral. (M/T models)
position switch
|Ignition switch “ON”
Approximately 5V
Except the above gear position
Ignition swiich “ON"| (Warm-up condition)
|_ 0.35 - 0.65V
Accelerator pedal released
23 W Throttle position sensor
Ignition switch “ON"
‘ ’ Approximately 4V
Accelerator pedal fully depressed
|Ignition switch “OFF”I ov
24 B/R lgnition switch e BATTERY VOLTAGE
[l9 (11 - 14V)
(Engine is running.|
25 B ECCS ground Engine ground
Idle speed
|Engine is running]
. Approximately 2.5V
26 | Y/G Vehicle speed sensor L Jack up front wheels and run engine atidie in | (¢ volage)
“1” position.
|Egniti0n switch “ON”|
Approximately 8V
a1 LG/R Throttle position switch Acceleralor pedal released
(Closed position) [Ignition switch “ON”
Approximately OV
Accelerator pedal depressed
|Engine is running.]
32 B ECCS ground Engine ground
Idle speed
B | LG Canister control vacuum [Tgnition switch "ON"| ov
check switch
|Ignition switch “ON”| (Warm-up condition)
0.3-04V
- VR Throttle position sensor Accelerator pedal released
signal [fgnition switch “ON”
Approximately 3V
Accelerator pedai fully depressed
[Engine is running.|
39 G Power steering oil pres- Steering wheel is being tumad.
sure switch [Engine is running.]
Approximately 5V
Steering wheel is not being turned.

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

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
D
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
42 OR/L Sensor's power supply ]lgnition switch “ON”| Approximately 5V &
[Engine is running.| {(Warm-up condition)
43 B Sensor's ground ov
ldle speed B8
44 G/B Camshaft position sensor /Engine is running. | Approximately 2.1V %
48 B (REF) idte speed {AC voltage) 5
Camshaft position sensor (Engine is running | Approximately 2.5V
45 | W )
(POS) L idie speed (AC voltage) LG
o - imately 1.0 -
Crankshaft position sensor |Engine is running | Approximately 1.0
47 OR OBD) 1.4V
{ Idle speed (AC valtage)
Front heated oxygen sen- |Engine is running.—|
50 W sor (Right bank) _ o . 0 - Approximately 1.0V FE
51 W Front heated oxygen sen- .After warming up sufficiently and engine speed | (periodically change)
sor {Left bank) is 2,000 rpm.
CL
0-5.0v
52 BR Fuel temperature sensor |Engine is running Qutput voltage varies with
fuel temperature. T
]Engine is running.| (Warm-up condition)
10-1.7V )
idle speed AT
54 W Mass air flow sensor
[Engine is running (Warm-up condition)
15-2.1v .
Engine speed is 2,000 rpm. FD
; Engine is running. | (Warm-up condition)
55 B Mass air flow sensor | J Approximately OV £
ground Idle speed =
Rear heated oxygen sen- |Engine is running.‘ )
56 | W sor (Right bank) . v 1.0V BA
57 L Rear heated oxygen sen- After warming up sufficiently and engine speed 0 - Approximately 1.0
sor {Left bank) is 2,000 rpm.
513
0-5.0V ER
. ) ies with
59 YIG Engine coolant tempera Engine running.| Output voliage varies wi
ture sensor engine coolant tempera- aT
ture. =
Intake air temperature 0-5.0v B
80 L P [Engine is running. ! Output voltage varies with RS
sensor . )
intake air temperature.
|Engine is running.] {(Warm-up condition) Ei
Approximately 2.7V
Idle speed
. Turbocharger boost sen- .
6172 | W sor |Engir|e is running.| {(Warm-up condition) H&,
Revving engine up to 5,000 rpm from idle with | APProximately 3.0V
wide open throttle. EL
*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
*2: Turbocharger models "
([D7
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
ITEM NDITION
MINAL | ooon CONDITIO (DG voltage}
NO.
Bgine is runnin@ (Warm-up condition)
L 1o spead (Within 30 seconds after starting Approximately OV
engine)
(Engine is running.| (Warm-up condition)
. Fuel pump control module .
621 | W (FPCM) check idle speed (For a period of 10 seconds, 30 Approximately 0 « 5V
seconds after starting engine}
[Engine is running.] (Warm-up condition)
Idle speed (More than 40 seconds after start- | ApProximately 5V
ing engine}
|Engine is running.‘ {Warm-up condition}
Idle speed {Within 5 seconds after starting Approximately 6.5V
engine)
[Engine is running.| {Warm-up condition)
. Fus! pump control module .
6272 | W (FPCM) check Idle speed (For a period of 10 seconds, 5 sec- | APProximately 0 <> 7.5V
onds after starting engine)
!Engine is running.] {Warm-up condition)
L Idle speed (More than 15 seconds after start- | APProximately 7.5V
ing engine)
'Engine s running.| (Warm-up condition)
Less than 4.5V
ldle speed
63 OR/B EGR temperature sensor
[Engine is running.] (Warm-up condition)
I_ 0-1.0V
EGR system is operating.
[Engine s running.|
64 w Knock sensor 2.0-3.0V
Idle speed
67 |w _ R—— BATTERY VOLTAGE
72 W Power supply for ECM ]Ignltlon switch “ON | (1 - 14v)
Data link connector for '9"‘1'()”_8&10"@
69 PU L 6- 10V
GST GST is disconnected.
73 PU A/T signal No. 1 ‘Ignnion switch “ON" 6 -8V
74 F/B A/T signal No. 2 Jlgniﬁon switch “ON” 6 - 8V
75 L |Engine is running.| Approximately 0V
78 W Data link connector for l: Idle speed Approximately 5V
CONSULT Connact CONSULT and select DATA MONI-
78 CR TOR mode. Approximately 3.5V
7 P A/T signal No. 3 [Ignition switch "ON"| ov

*1: Non-turbocharger madels
*2: Turbocharger models
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
A TEM
MINAL COLOR ITE CONDITION (DC voltage)
NO.
[lgnition switch “"ON"
Approximately 8Y
Accelerator pedal released
S - Throttle position switch [ignition switch “ON” BATTERY VOLTAGE
power supply Accelerator pedal depressed halfway (11-14v)
|Ignitf0n switch “ON”
ov
Accelerator pedal fully depressed
80 W/B Power supply (Back-up} 'Ignition switch “OFF”I BATTERY VOLTAGE
(11 - 14V)
[Engine is running.|
7-14v
Idie speed
101 | GIL IAGV-AAC valve {Engine is running. |
Steering wheel is being turned. 5. 10V
Air conditioner is operating. )
Rear window defogger is “ON”.
Headlamps are “ON”.
102 w Injector No. 1
104 W/R Injector No. 3
106 L Injector No. 5 LEng'me is running.J BATTERY VOLTAGE
109 W/G Injector No. 2 Idle speed {11 - 14V)
i1 w/B Injecter No. 4
13 WYL Injector No. 6
’Engine is running.|
l_ 0-05V
Idle speed
103 BR EGRC-solenoid vaive — .
|Engine is running. | BATTERY VOLTAGE
Engine speed is 2,000 rpm. {11 -14v)
[Engine is running. |
0-05V
w7 | ra Rear heated oxygen sen- Engine speed s below 3,600 rpm.
sor heater (Right bank NG | :
( 19 ) !Eng!ne 15 runmng.| BATTERY VOLTAGE
Engine speed is above 3,600 rpm. (11 -14V)
Engine is running
108 B ECCS ground Engine ground
Idle speed
EVAP canister purge con- — : BATTERY VOLTAGE
4 I TG
n Bl trol solenoid valve | gnition switch "ON (11 - 14V)
lEngine is running.J
Air conditioner switch is “ON”. (Compressor 0-asv
15 | R IACV-FICD solenoid valve operates.)

lEngine is run ning.J

Air conditioner switch is “OFF”.

BATTERY VOLTAGE
(11 - 14V}
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Engine is running.|
116 B ECCS ground L Engine ground
Idle speed
Y VOLTAGE
117 W/B Counter current return ngniiion switch “ON”’ ﬁﬁ'ﬁﬁi) OLTAG
Wastegate valve control _ i
11872 | SB solenoid valve RH {Engine is running. | BATTERY VOLTAGE
1222 | 5B Wastegate valve control I_ die speed (11 - 14V)
solenoid valve LH
|Engine is running. |
I— Engine speed is below 2,900 rpm*1, 2,800 0-0.5v
Front heated oxygen sen- rpm’2.
119 B .
sor heater {Right bank) |Engine s running.|
L BATTERY VOLTAGE
Engine speed is above 2,900 rpm*1, 2,800 (1 - 14v)
rem*2.
|Engine i running. | {Fuel temperature is above 75°C
(167°F}.]
Idle speed (Within 30 seconds afler starting 0-05V
120 v Fuel pressure.regulator engine)
centrol solenoid valve — .
|Engine s running. | BATTERY VOLTAGE
L Except above condition (11 - 14V}
[Engine is running |
Engine speed is below 2,900 rpom*1, 2,800 0-058v
Front heated oxygen sen- pm*2.
121 B
sor heater {Left bank) [Engine Ts running.|
L BATTERY VOLTAGE
Engine speed is above 2,800 rpm*1, 2,800 (11 - 14v)
rpm*2.
[Engine is running. |
_ _ 0- 0.5V
123 R Rear heated oxygen sen- Engine speed is below 3,600 rpm.
sor heater (Left bank) {Engine is running.] BATTERY VOLTAGE
l— Engine speed is above 3,600 rpm. (11 -14v)
|Engine is running. |
124 B ECCS ground |_ Engine ground
Idle speed

*1: Non-turbocharger models
*2: Turbocharger models
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit
EC-MAIN-0O1

BATTERY mmm : Detectable line e
for DTC
. —

: Non—detectable

line for DTC i
BLUE
§ (2] § ISOIAl Refer to EL-POWER.
y ; G
W W/B
|
30A )
[d] LG
vld -
e ® o
i |
" W/B W/B ]
c ™ h
SRR
IGNITION N
ST | SWITCH 5 L‘g.l oL
OFF ~@- G 5 L3
ACC |ON oR W
1 I i}
B/R
W/B OR W
Hem He e
B/R W/B OR W
i) | | D
B/R o o
| | |
B/R W/B  W/B  OR W W y
Iz Bl M7l __ 4] E71 (721
IGN BATT CRTN SSOFF ECMP ECMP ECM
= (ECCS o
CONTROL ok
MODULE)
€D ]
RS
3 - s 1|2
112]3] EX1 €2 APRR\ED apERe® [EL @ EEEbhE @& .
4/5[6] W 5] € 456 oy \Ge[7Zl8/) BR [43]5( W olioliffi2[i31a W 1)

101]102{103]04] [1osfiosiiozjtos] _ 141213] | 4] % 2l
109f110141]112] (113]114]t45)156 EEEE 10 )
PR RS FEE EEEN PP P2 [ 1Y e e s e E 43 RV H.S.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
EC-MAIN-0Q2
mmm : Detectable line
for DTC
mm : Non—detectable
line for DTC
ECM
(ECCS
VoDuL ST
GND GND GND GND GND GND GND
-C -C -1 -1 -E -E -£
[E5] [E2f] [@a] [@8] [Hod [l 124
B B B B B B B
® o o—9
¢ ® T o
B B B B
£ + + +
€D €D

104j102{103{104j [105{106]$07]108
109{¢0/144[142] 1113}114| 415116
117]148)149{120] |421]122]123{124

GY H.S.

HEC100
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

m CONNEET
HS.
[L_Ecm ]'-STGONNECTOF!”
7%
*
D O
1._,
SEF600P
=

m DISCONNECT
CA €

[ecwm To[ conniecTon

10,19.25,32,108,116,124
At e

o LE
U

SEF606P

Start engine. Yes | Go to “CHECK POWER
Is engine running? "| SUPPLY-II" on next pags.
No
¥
CHECK POWER SUPPLY-1. NG | Check the following.
1. Turn ignition switch "ON". | * Harness connectors
2. Check voltage between ECM terminal ),
and ground with CONSULT or * Harness for open or
tester. short between ECM and
Voltage: Battery voitage ignition switch
oK If NG, repair harness or
connectors.
B
CHECK GROUND CIRCUIT-., NG | Repair hamess or connec-

1. Turn ignition switch “"OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM
terminals @0), @9), @, @2, (1e8),
(1), and engine ground.
Continuity should exist.

If OK, check harness for short.

OK

A 4

Go to “TROUBLE DIAGNOSIS FOR DTC
P1320”, EC-266.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

E
(Cont’d)
H.s. 9
[ 2ow ol comecran] CHECK POWER SUPPLY-IL. NG | Check the following.
o117 1. Stop engine. * Harness connectors
2. Check voltage between ECM terminals 1), (F)
@9, (i) and ground with CONSULT * 30A fusible link
or tester. ¢ Harness for open or
Voltage: Battery voltage short between ECM and
x B S oK battery
@lﬂﬂ = If NG, repair hamess or
SEF939Q
connectors,
E W CONNECT E ,
HS. CHECK POWER SUPPLY-II. OK | Go to “CHECK GROUND
T ecm |9 CONNECTOH” 1. ICU)I:FI“gnItIDn switch "ON" and then CIRCUITHI” on next page.

e 2. Check voltage between ECM terminals

€, @2 and ground with CONSULT or
% tester.
1 :
I ! Voltage: Case-1: Battery voltage does not

GG —eo e | o g
= , Case-2: Battery voltage exists for
SEF940Q for a few seconds, then dl’Dp to more than a few seconds.
approximately 0V.
NG
Case-2 | o to “CHECK ECCS
"] RELAY” on next page.
Case-1
B h 4
CHECK POWER SUPPLY-IV. NGL Check the following.
1. Disconnect ECCS relay. | » Harness for open or
2. Check voltage between terminals @ short between ECCS
SEF607R (3 and ground with CONSULT or relay and 30A fusible link
tester. If NG, repair harness or
i DISCORNECLT Voltage: Battery voitage cannectors.
18 OK
> y
H CHECK HARNESS CONTINUITY NG | Check the fallowing.
BETWEEN ECCS RELAY AND ECM. "| » Harness connectors
1. Disconnect ECM harness connector. (E10),
© O 2. Check haress continuity betwesen ECM * Harness for open or
Cﬁa t terminals €7, @2 and terminal (5). short between ECM and
L Continuity should exist. ECCS relay
" SEFE04P If OK, check harness for shor. If NG, repair harness or
connectors.
J, OK
@

@ DISCONNECT E DISCONNECT
AE TAE

[ Ecm_[o] comnector] =3t

67,72 3]

‘
SEF603P
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

m DISCONNECT = OISCONNECT
’ lll‘

CONNECTOR]| 5 ] a

=

-

[ _EcMm

SEFGOSP

SEF090M

'm DISCOMNECT
H.S. ié}

[ €cm o[ comnectar]

10,19.2532,108,116,124
—_— e

=

SEF&06P

Main Power Supply and Ground Circuit

(Cont'd) @

CHECK OUTPUT SIGNAL CIRCUIT.
Check harness continuity between ECM
ferminal @ and terminal @
Continuity should exist.

If OK, check harness for short.

NG

.| Check the following.

OK

b4

* Hamess conneciors
GDNG,

* Harness for open or
short between ECM and
ECCS relay

If NG, repair harness or

connectors.

CHECK ECCS RELAY.
1. Apply 12V direct current between relay
terminals @ and @
2. Check continuity between relay termi-
nals @ and @
12v ((1) - (2)) applied:
Continuity exists.
No voltage applied:
No continuity

NG

Replace ECCS relay.

OK

n
y

CHECK GROUND CIRCUIT-II.

1. Turn ignition swilch “OFF”.

2. Loosen and retighten engine ground
SCIEws. :

3. Disconnect ECM harness connector.

4. Check harness continuity between ECM
terminals , , @, @, (iog),
(i1s), and engine ground.

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

NG

.| Repair hamess or connec-

OK

y

Disconnect and reconnect 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.

r

INSPECTION END
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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 film that is supplied with electric
current from the ECM. The temperature of the hot film is controlled
by the ECM a certain amount. The heat generated by the hot film
is reduced as the intake air flows around it. The more air, the
greater the heat loss.

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

SEC221B
Diagnostic
Trouble Malfunction is detected when ... PCh?Ck ltems
Code No. (Possible Cause)
PO100 A) An excessively high or low voltage from the sensor is | * Harness or connectors
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-
pared with the camshaft position sensor and
throttle position sensor signals.
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Procedure 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
@L@ 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
@ 1} Turn ignition switch “ON”, and wait at least 6 seconds.
2) Start 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 Il (Self-diagnostic results)
with ECM,
266 EC-108



TROUBLE DIAGNOSIS FOR DTC P0100

OK NG

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

15:48 X011V +02°45 15:48 x0.1V  +02"45
0 1.3 2.6 3.8 5.1 g 13 2[6 3[8 5.1
:
{
SEF398N
CALC LOAD 20%
COQLANT TEMP a5°'C
SHORT FT #1 2%
LONG FT #1 0%
SHORT FT #2 4%
LONG FT #2 0%
ENGINE SPD 2637RPM
VEHICLE SPD OMPH
IGN ADVANCE 41.0°
[NTAKE AlR 41°C
MAF 14.1gm/sec
THROTTLE POS 3%
SEF534P

= CONNSCT
[ Ecm |O|CONNECT0R”£}
54

@ O

=

Sy

,g
A

SEF535P

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

1) Turn ignition switch “ON”.
2) Select "DATA MONITOR” mode with CONSULT.
3) Start engine and warm it up sufficiently.
4y Wait at least 10 seconds at idle speed.
OR

(= 1) Turn ignition switch “ON”.
4 2) Start engine and warm it up sufficiently.
3) Wait at least 10 seconds at idle speed.
4) Select “MODE 3” with GST.
OR
(hoy 1) Turn ignition switch “ON”.
- 2) Start engine and warm it up sufficiently.

3) Wait at least 10 seconds at idle speed.

4} Turn ignition switch "OFF”, walit at least 5 seconds and

then turn “ON".

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

with ECM.
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the mass air flow

sensor circuit. During this check, a DTC might not be confirmed.
Procedure for malfunction C

= 1} Turn ignition switch “ON”.
2

) Select "DATA MONITOR” mode with CONSULT.
3) Start engine and warm it up sufficiently.
)

MONITOR".

5) Check for linear voltage rise in response to increases to

about 4,000 rpm in engine speed.

Check the voltage of mass air flow sensor with “DATA

OR

g@) 1) Turn ignition switch “ON"".
= 2) Start engine and warm it up sufficiently.
3) Select “MODE 1” with GST.
4) Check the mass air flow with “MODE 1”.
5) Check for linear mass air flow rise in response to
increases to about 4,000 rpm in engine speed.
CR
@@ 1} Turn ignition switch “ON”.
~" 2} Start engine and warm it up sufficiently.

3) Check the voltage between ECM terminal and

ground.

4) Check for linear voltage rise in response to increases to

about 4,000 rpm in engine speed.

EC-109
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (DTC: 0102)

(Cont’d)
EC-MAFS-01
BATTERY '
30A Refer to EL-POWER. mmm . [Detectable line
§ for OTC
== . Non-detectable
] line for DTC
W/B
®
| l MASS AIR
W/B W/ FLOW SENSOR
=] r'-]rz-,
9 :
3 Y
OR W 2
W
Y
~ A
T 1
OR W | i
| |
@'—-@ '-r'@ I |
OR W ! ; il
I | f i
I I
t |
| I
| i
® A--1.
| " »
@
1 I
OR W W B W
e Bl il ezilliE 17170
4 671 _I[72 [B5]_I[54] | | |
SSOFF  ECMP ECMP QA- QA+
B B B B B
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MEF543C
&
HPHEE

I

SEF&08R

[ﬂ BISCONNEET DISCONNECT
€ QA€

ra—

| Ecm |0|00NNECTOR[|
55

f‘[ [Q]
” SEF609R

[_Ecm H_CONNECTOR” o 31314]%8]3

54

[Q]

SEFEB10R

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

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK COMPONENT

(Mass air fiow sensor).
Refer to “COMPONENT INSPECTION"
on next page.

oK

r

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

Trouble is not fixed.

¥

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

INSPECTION END

EC-111

h 4

v
CHECK POWER SUPPLY. NGV Check the following.
1. Turn ignition switch “OFF”. * Harness for open or
2. Disconnect mass air flow sensor har- short between mass air
ness connector. flow sensor and ECM
3. Turn ignition switch “ON". * Harness for open or
4. Check voltage between terminal @ short between mass air
and ground with CONSULT or tester. flow senscr and harness
Voltage: Battery voltage connactor (F23)
If NG, repair harness or
OK connector.
Bl :
CHECK GROUND CIRCUIT. NG‘ Repair harness or connec-
1. Tum ignition switch "OFF”. tors.
2. Disconnect ECM harness connector.
3. Loosen and retighten engine ground
SCrews,
4. Check hamess continuity between ter-
minal and ECM terminal @ termi-
nal and engine ground.
Continuity should exist.
If OK, check harness for short.
OK
Y
CHECK INPUT SIGNAL CIRCUIT, NG} Repair harness or cennec-
Check hamess continuity between termi- fors.
nal and ECM terminal .
Continuity should exist.
If OK, check harness for short.
OK
y
NG

Replace mass air flow sen-
sor.

o
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CONRECT
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SEF61IR

SEC187B
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Mass Air Flow Sensor (MAFS) (DTC: 0102)

(Cont’d)
COMPONENT INSPECTION

Mass air flow sensor
1. Turn ignition switch “ON".

2. Start engine and warm it up sufficiently.

3. Check voltage between terminal (&) and ground.

Conditions Voltage (V}
Ignition switch “ON" {Engine stopped.} Less than 1.0
Idle (Engine is warmed-up sufficiently.) 1.0-1.7

ldle to about 4,000 rpm*

1.0 - 1.7 to Approx. 4.0

*: Check for linear voltage rise in response to increase to about

4,000 rpm in engine speed.

4. If NG, remove mass air flow sensor from air duct. Check hot

film for damage or dust.

EC-112
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Behind front turn signal lamp RH Intake Air Temperature Sensor (DTC: 0401)
LSS // — The intake air temperature sensor is mounted to the air duct
Intake air temperature {behind front turn signal lamp RH). The sensor detects intake air
iggig;t:;fr”ess temperature and transmits a signal to the ECM.
The temperature sensing unit uses a thermistor, which is sensitive e
to the change in temperature. Electrical resistance of the thermistor ™
decreases in response to the femperature rise.
This sensor is not used to control the engine system. Itis used only pga
for the on board diagnosis. )
SEF597R =l
. {Reference data)
=
g: Intake Eg(r: tt(aon’;ferature Resistance (k0)
3 ar Acceptable
s 2 ~10 (14) 7.0-11.4
508 20 (68) 21-29
§ 04f B0 (176) 0.27 - 0.38 EE
0.2t '
1o )R R P
20 0 20 40 60 80 100
{-4) (32) (68) {104) {140 (176} (212} AL
Temperature °C (°F) SEFQT 2P £
Diagnostic MT
Trouble Code Malfunction is detected when ... (Pc?:s?tf:; ltgg;ze)
No.
PO110 A) An excessively low or high voltage from the sensor is | * Harness or coennectors AT
0401 sent to EGM. {The sensor ¢ircuit is open or shorted.)
........................................................................................... « [ntake air temperature sensor
B) Raticnally incorrect voltage from the sensor is sent to P[D,
ECM, compared with the voltage signal from engine
coolant temperature sensor. -
ﬁg‘\\j
DIAGNOSTIC TROUBLE CODE CONFIRMATION TR
¥ MONITOR  ¥¢ NO FAIL PROCEDURE
30°C :
COOLAN TEMP/S Procedure for malfunction A Ba
1} Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3} Wait at least 5 seconds. §T
OR
&y 1) Turn ignition switch “ON™ and wait at least 5 seconds. 7
= 2) Select MODE 3 with GST. B
RECORD ) on '
SEFo02P @ 1) Turn ignition switch “ON"" and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and BT
N v e i SFEN then turn “ON”.
CALC LOAD 31 3) Perform diagnostic test mode 1l (Self-diagnostic results) )
COOLANT TEMP e ; oy
SHORT FT #1 0% with ECM. &
LONG FT #1 0%
SHORT FT #2 ‘ 0% .
LONG FT #2 0% EL
ENGINE SPD ORPM
VEHICLE SPD OMPH
IGN ADVANCE 1.0°
INTAKE AIR 25°C a4

SEF549P,
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[ =cm o] CONNECTOH”
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@ Gy

iy

" SEF945G
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Intake Air Temperature Sensor (DTC: 0401)
(Cont’d)

Procedure for malfunction B

1) Lift up vehicle and open engine hood.
2) Wait until engine cooclant temperature is less than 80°C

(194°F).

(@) Turn ignition switch “ON".

(b) Select “DATA MONITOR” mode with CONSULT.

{c) Check the engine coolant temperature.

{d) If the engine coolant temperature is not less than
80°C (194°F), turn ignition switch “OFF” and cool
down engine.

* Perform the foliowing steps beiore engine coolant tem-
perature is above 90°C (194°F).

3) Turn ignition switch “ON".

4} Select *DATA MONITOR” mode with CONSULT.

5) Start engine.

6) Shift selector lever to “D” position (A/T), or set shift lever
o 4th gear position (M/T).

7) Hold vehicle speed at 70 to 80 km/h (43 to 50 MPH) for

2 minutes.
OR

1) Lift up vehicle and open engine hood.
2) Wait until engine coolant temperature is less than 90°C

(194°F).

{a} Turn ignition switch “ON",

{b) Select MODE 1 with GST.

(c} Check the engine coclant temperature.

(d) If the engine coolant temperature is not less than
90°C (194°F), turn ignition switch “OFF” and cool
down engine.

* Perform the following sleps before engine coolant tem-
perature is above 90°C (194°F).

3) Start engine.

4) Shift selector lever to “D” position {A/T), or set shift lever

to 4th gear position (M/T).

5) Hold vehicle speed at 70 to 80 km/h (43 to 50 MPH) for

2 minutes.

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).
(@ Turn ignition switch “ON".
{b) Check voltage between ECM terminal &9 and ground.
Voltage: More than 1.0 (V)
(c) If the voltage is not more than 1.0 (V), turn ignition
switch “OFF" and cool down engine.
* Perform the following steps before the voltage is below
1.0V.
3) Start engine.
4} Shift selector lever to “D” position (A/T), or set shift lever
to 4th gear position (M/T).
5) Hold vehicle speed at 70 to 80 km/h {43 to 50 MPH) far
2 minutes.
6) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON". _
7) Perform diagnostic test mode H (Self-diagnostic results)
with ECM.

EC-114
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Intake Air Temperature Sensor (DTC: 0401)

(Cont’d)
&l
[,
mmm : Detectable line
INTAKE AIR
TEMPERATURE for DTC
SENSOR = : Non-detectable EM
line for OTC ‘
IR} L] QGT»: A/T models
L B LG
FE
OmeATY
| 6L
L B
B Hen Y
€22 F29 “
L B
AT
=)
L B B FA
[Fa 43l =Sl
TAMB GND SENS D8
-A GND A
EEl
ECM (ECCS CONTROL MODULE) A/T CONTROL UNIT
5T
RS
€25 g
GY 5
BT
1]2[3]4[]9]10[11]12]13!14
5{6]718] [16/17]18]19{2021 4
101]102{103(104| [105[t06}107]108 l EL
1oof1 1o[t1)112] [1aaltafissiiis
147[118]149[t20] [121]122[123]124 GY H.S.
D

HEG102
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Behind front turn signal lamp RH

e
Intake air temperature //

sensor harness
connector {7

SEF597R

N

MECS108
A€ &
i3
rr
-IT-/IECSH B
274

Intake Air Temperature Sensor (DTC: 0401)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". » Harness connactors
2. Disconnect intake air temperature sen- (E12), (F35)
sor harness coennector. * Harness for open or
3. Turn igniticn switch “ON". short between ECM and
4. Check voliage between terminal @ intake air temperature
and ground. sensor
Voltage: If NG, repair harmess or
Approximately 5V connectors.
OK
B y
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “"QFF". | = Hamess connectors
2. Check harness continuity between ter- (E1D),
minal @ and engine ground. * Harness for open or
Continuity should exist. short between ECM and
If OK, check harness for short. intake air temperature
oK sensar
* Harness for open or
short between A/T con-
trol unit and intake air
temperature sensor
If NG, repair harness or
connectors,
r
NG

CHECK COMPONENT

h 4

(Intake air temperature sensor).
Refer to “COMPONENT INSPECTION”
on next page.

OK

r

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

Trouble is not fixad.

Check ECM pin terminals for damage and
check the connection of ECM hamess
connecior.

Heconnect ECM harness connector and
retest.

¥

INSPECTION END

EC-116

Replace intake air tem-
perature sensor.
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Intake Air Temperature Sensor (DTC: 0401)

(Cont’d)
COMPONENT INSPECTION

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

SEF947Q Y

50 {Reference data)

intake air temperature
OC (OF)
20 (68) 21-29
» 80 {176) 0.27 - 0.38

Resistance k1
Acceptable

Resistance kL

e e o o=

I = =
T

020 40 80 80 100
(-4) (32) (68) (104) (140) (176)(212)
Temperature °C (°F}

SEF012P|
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TROUBLE DIAGNOSIS FOR DTC P0115

Sensor

(.

Terminal

Gasket

SEF594K]

—1
(=]

T T

Resistance k0

oo o o
~~ N A MO N RO
"t

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

The engine coolant temperature sensor is used to detect the
~ engine coolant temperature. The sensor medifies a voltage signal
from the ECM. The medified 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
/ O —— resistance of the thermistor decreases as temperature increases.

{Reference data)

Acceptabie

Engine coolant tempera-

C (°F)

Voltage Resistance

ture V) (k)

-10 (14) 4.4 7.0-114

20 (68) 35 21-29

50 (122) 22 0.68 - 1.00

4) (32) (gg) (104) (140) (178) (212}

40 60 BO 160

90 (194} 0.98 0.236 - 0.260

Temperature °C (*F)

SEF012P

110 (230) 0.64 0.143 - 0.153

Diagnostic
Trouble Code
No.

Malfunction is detected when ...

Check ltems
{Possible Cause)

PG115
0103

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

sent to ECM.

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

276

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Turn ignition switch “"ON™.
Select “DATA MONITOR” mode with CONSULT.
Wait at least 5 seconds.

OR

o

Turn ignition switch “ON” and wait at least 5 seconds.
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”.

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

- EC-118
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Engine Coolant Temperature Sensor (ECTS)
(DTC: 0103) (Cont’'d)

== © Detectable lipe L
ENGINE COOLANT -
TEMPERATURE for DTC
G EEB SENSOR = Non-detectable .
€D line for DTC =
[2] W @T>: A/T models
Y/G B .G
FE
=
OmiT s B B
) ET‘
D
Y/G B B [B4
5a) 23] =51
TW GND SENS Tl fay
—A GND A
ECM (ECCS CONTROL MODULE) A/T CONTROL UNIT
ST
= &S
(12]3[4 X
\5[6|7]8/ &Y A2 oy -
21
1[2]3]4] [S[20[111213l1a ]
5(6|7]8] [1617]18]19/0}21

101}1021103104] (105{206{1071108
109110]111|112f 1113{114]115116
{47]118119)120] [124j122)123[124

SIR[N

ElL,
GY | MK

HEC103
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@ness connector
\ P

temperature sensor

SEF802R

E DISCONNECT
A€
2

e
i E

7’

@ ~
7SEF541P
,E E DISCONNELT W
€
[Q]
=SEF542F’

- Engine Coolant Temperature Sensor (ECTS)

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

INSPECTION START

v

278

CHECK COMPONENT

Y

{Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION"
on next page.

oK

Y

Disconnect and reconnect harness con-
nectars 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.

r

INSPECTION END

EC-120

CHECK POWER SUPPLY. NG_ Repair harness or connec-
1. Turn ignition switch “OFF". "] tors.
2. Discennect engine coglant temperature
sensor harness connector.
3. Turn ignition switch “ON".
4, Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage:
Approximately 5V
oK
E Y
CHECK GROUND CIRCUIT. NG | check the following.
1. Turn ignition switch “QFF". "] » Harness conneciors
2. Check hamess continuity between ter- GO}
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 sensar
oK * Harness for open or
short between A/T con-
trol unit and engine cool-
ant temperature sensor
If NG, repair harness or
connectors,
Y
NG

Replace engine coolant
temperature sensor.
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Engine Coolant Temperature Sensor (ECTS)

N (DTC: 0103) (Cont’d)
COMPONENT INSPECTION
Engine coolant temperature sensor
. e
Check resistance as shown in the figure. a
{Reference data)
- Temperature °C {°F) Resistance kQ [
20 (68) 21-29
SEF152P 50 (122) 0.68 - 1.00 E]
or 90 (194) 0.236 - 0.260
gk _ L&
&r If NG, replace engine coolant temperature sensor.
g ar Acceplable
w  2F
g 48
F 04f -
= B
0.2f
[t)] f 1 L1 1 2
20 0 20 40 60 BO 100
(-4) {32) (68) (104){150)(1’?6)(212) '?H—_,
Temperature °C {°F) SEF012P Wi
i
AT
5
B
it
BR
&
&L,
I35
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Throttle Position Sensor (DTC: 0403)

The throttle position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which transforms
the throttle position into ocutput voltage, 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 one controls
engine operation such as fuel cut. In addition, a “Wide open and
closed throttie position switch” is built into the throttle position sen-
sOr unit.

Supply voltage: 5V
{Applied between terminal

=
o No. 1 and 3)
Wide open o 6.0
/ throttle 5
position cu
; . Qutput voltage between
(o) — (4) i G4 (s:\;wtcr; 2 terminat No. 2 and 3 y
ose =
= ”E ;' C5 | throttle £ 40
t O g Position %
4y switch ‘;
Throttle 2
g': 2 position % 20 /
== 3] sensor & /
]
=]
it
=
=
é— u0 a5 90 135
© Throttle valve opening angle {deg}
MECB935A
Diagnostic - Check Items
Trouble Malfunction is detected when ... .
{Possible Cause}
Code No.
PO120 * An excessively low or high voltage from the sensor is [ * Harness or connectors
0403 sent to ECM. (The sensor circuit is open or shorted.)
» Ratiohally incorrect voltage is sent to ECM compared | ® Throttle position sensor
with the signals from mass air flow sensor, camshaft
position sensor and |ACVY-AAC valve.
280 EC-122



TROUBLE DIAGNOSIS FOR DTC P0120

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

N OVERALL FUNCTION CHECK
W MONITOR 3% NO FALL Use this procedure to check the overall function of the throttle
THRTL POS SEN 0.48v . o . , , ’
AHRTLEOS 5 o 0% ﬁ:)rﬁrggn sensor circuit. During this check, a DTC might not be con
1} Start engine and warm it up sufficiently. @l
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON”.
4) Select “MANU TRIG” and “HI SPEED" in "DATA [z
MONITOR” mode with CONSULT.
RECORD | 5) Select “THRTL POS SEN” and “ABSOL TH-P/S” in
i SEF024P “DATA MONITOR” mode with CONSULT. El
6) Press RECORD on CONSULT SCREEN at the same
time accelerator pedal is depressed.
S < 5. . B 7) Print out the recorded data and check the following: |
- LR e * The voltage when accelerator pedal fully released is
ol Iy [ S ———— approximately 0.35 - 0.65V.
* The voltage rise is linear in response to accelerator
o S pedal depression.
""" M “] * The voltage when accelerator pedal fully depressed
ABSOL TH-P/S 00700  ABSOL THP/S 00700 IS appr OXImately 4Vv. FE
N OR
» ; » —_ ‘ia' 1) Start engine and warm it up sufficiently.
[ A2/ 2} Turn ignition switch “OFF” and wait at least 5 seconds. GL
e 3) Turn ignition switch “ON".
| 4) Check the voltage between ECM terminal @3 and @38
"I (ground) and check the following: T
THRTL ABSOL THRTL ABSOL * The voltage when accelerator pedal fully released is
1538 EON LENC 1538 Aon 1RO approximately 0.35 - 0.65V. .
v %) ) (%) * The voltage rise is linear in response to acceferator &
00:3? 214 399 00::46 288 574 peda| depression_
ey 250 B o7 200 oS * The voltage when accelerator pedal fully depressed __
00"39 232 444 0049 3.24 661 is approximately 4V. PC
00"41 226 427 00"50 3.34 68.9
00'42 220 413  00'51 346 714
00°43 258 504  00'52 356 742
0044 266 525 00’53 368 77.0 F&
0045 276 549 0054 3.80 79.8 -
SEFQ21P
CONNECT d@hal
M€
[ Ecm__[o[connecTon]| BR
23 25 (ground)
S¥
® RS
SEF364Q
BT
A,
EL
1D
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Throttle Position Sensor (DTC: 0403) (Cont’d)

EC-TP5-01
THROTTLE
POSITION
SENSOR _— ?etegtable line
or OTC
- = : Non-detectable
EL line for DTC
‘ * {&T> . A/T models
€10D
(Ea]
€2D
W B
3
|
|
|
|
.'
I
i O T = B @ B
}
|
|
|
.....
OR/L W B B
£ —o—¢ ]
[43] 1[23]l__Y43] [35]
SENP TPS GND SENS
-A GND
B B B B
= &4+ L L
ECM (ECCS CONTROL MODULE) A/T CONTROL UNIT
[\ 1
(1]2) (1]2[3]4) €23 (S
\3[4/ &Y \5/6[7]8/ 6Y dlz[3 BR
| i |

1]2]3]a][9 101112131415@ 24]5
516]718] [16l17]18/1920{21[22

=
B
]
3
w
&)
g
IS
i
b 5
i

104j102}103{104; 1105}1061307]108]
109]110{111)112] 1113/114{115116
117]116{119)120] [121]122]123(124

HEC104
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.~

EThrome position sersor -

DISCCNNECT

|iss
TS.

SEF564P

bowl top:: grill

SEF565P

W DISCONNECT DISCONNECT
HS. T5. E@

T ==
o connecror]] (12
23

[_Ecw

&

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

DIAGNOSTIC PROCEDURE

INSPECTION START

y
NG
CHECK POWER SUPPLY. »| Check the following.
1. Turn ignition switch “OFF”. * Harness connectors
2. Disconnect throttle position sensor har- ,
ness connector. ¢ Harness for open or
3. Turn ignition switch “ON". short between ECM and
4. Check voltage between terminal throttle position sensor
and ground with CONSULT or tester. If NG, repair harness or
Voltage: Approximately 5V connectors,
OK
2 " NG
CHECK GROUND CIRCUIT. »| Check the following.
1. Turn ignition switch “OFF”. * Harness connectors
2. Loosen and retighten engine ground @,
sCrew. * Harness connectors
3. Check harness continuity between ter- , @
minal and engine ground. ® Harness for open or
Continuity should exist. short between throttle
If OK, check harness for short. position sensor and
ECM
OK * Harness for open or
shart between throttle
position sensor and A/T
control unit
If NG, repair harness or
connectors.
v NG
CHECK INPUT SIGNAL CIRCUIT. p| Check the following.
1. Disconnect ECM harness connector. * Harness connectors
2. Check hammess continuity between ECM .
terminal and terminal @ * Harness for open or
Continuity should exist. short between ECM and
If OK, check hamess for short. throttle position sensor
If NG, repair harness or
OK connectors.
IS\DJUST THROTTLE POSITION SEN-
OR.
Perform BASIC INSPECTION, EC-67.
¢ oK
NG

CHECK COMPONENT

{Throttle position sensor).

Refer to “COMPONENT INSPECTION”
on next page.

Replace throttle position
sensor. To adjust it, per-
forrm BASIC INSPECTION,
EC-67.

¢OK

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

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harmess
CcONNector.

Reconnect ECM harness connector and

retest.
'

INSPECTION END

SEF566P)

EC-125

@)

A

EM

[ A
Lo

2
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DIAGNOSIS FOR DTC P0120

\Throttie position senscr

DISCONNECT
harness connector\‘@ L5 53]
R SIANVAN \%Q 1s.

SEF708R

284

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

Throttle position sensor

1. Start engine and warm it up sufficiently.

2. Turn ignition switch “"OFF”.

3. Disconnect throttle position sensor harness connector.

4. Make sure that resistance between terminals @ and @
changes when opening throttle valve manualily.

Throttle valve conditions Resistance at 25°C (77°F)
Completely closed Approximately 0.5 k{}
Partially cpen 0.5 - 4.0 k2
Completely open Approximately 4.0 k(2

If NG, replace throttle position sensor.
To adjust throttle position sensor, perform “BASIC

INSPECTION”, EC-67.

EC-126



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
ﬂ:__-— 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
/ O resistance of the thermistor decreases as temperature increases.
Gasket
SEF594K
20t (Reference data)
or Engine coalant
g L :egmn:erz:tu e Voltage Resistance
4k
g il Acceplable °G (°F) (V) (ke1)
Q@
£ 1ol -10 (14) 44 7.0-114
& 08
B o4l 20 (68) 3.5 2.1-29
0.2+ 50 (122) 2.2 0.68 - 1.00
0.1l L L L L L 1
20 0 20 40 60 80 100 90 (194} 0.98 0.236 - 0.260
(-4) (32) (66)(104)(140) 17B)(212)
Temperature °C {°F} SEF012P 110 (230) 0.64 0.143 - 0.153
Diagnostic
Trouble Malfunction is detected when ... ChFTCk ltems
(Possible Cause)
Code No.
P0O125 * Voltage sent to ECM from the sensor is not practical, | * Harness or connectors
0908 even when same time has passed after starting the (High resistance in the circuit)
engine. ¢ Engine coolant temperature sensor
* Engine coolant temperature is insufficient for closed ¢ Thermostat
loop fuel control,

EC-127
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor
(DTC: 0908) (Cont’d)
Y MONITOR ¥r NO FAIL

COOLLAN TEMP/S e OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the engine

coolant temperature sensor circuit. During this check, a DTC might

not be confirmed.

Note: If both DTC P0115 (0103) and P0125 (0908) are displayed,
first perform TROUBLE DIAGNOSIS FOR DTC P0115
(0103), EC-118.

I RECORD I 1) Turn ignition switch “ON”.

SEF002P 2) Select “COOLANT TEMP/S” in “DATA MONITOR”
mode with CONSULT.
FUEL SYS #1 OPEN 3) Start engine and run it at idle speed.
FLEL SIS #2 OFEN 4) Check that the engine coolant temperature rises to
25°C (77°F) or more within 15 minutes. (Be careful not
LSSGHTFE;H goﬁ to overheat engine.) .
SHORT FT #2 0%
LONG FT #2 0% 1) Turn ignition switch “ON”.
ENeinEseD 106580M 2) Select “MODE 1” with GST.
IGN ADVANCE 15.0° 3) Start engine and run it at idle speed.
INTAKE AIR 25°C 4) Check that the engine coolant temperature rises to
25°C (77°F) or more. within 15 minutes. (Be careful not
SEF729P to overheat engine.)
4 ‘12% ll’urt; ignition switch Otl)\l oM terminal ]
robe voHage meter between - ermina an
BCQH" Cf@“ ground. |
[ _"‘"—J 3) Start engine and run it at idle speed.
|L_Eom 1:' CONNECTOR] 4) Check that voltage of engine coolant temperature
changes to less than 3.3 (V) within 15 minutes. (Be
@@ careful not fo overheat engine.)

<

o BT

SEFg48P

@
@
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TROUBLE DIAGNOSIS FOR DTC P0125

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

EC-ECTS-01

HE,
ENGINE COOLANT mmm . Detectable line W
TN TEMPERATURE faor DTC

A7 SENSOR aewm : Non-detectable e
line for DTC EH]

2] 1] A/T models
Y/G B L
=5
oL
€29 T

O T =— B B
AT
Y/G B B BA,
[Eal 238 =51
TW GND SENS o/
-A GND R,
BF
ECM (ECCS CONTROL MODULE) A/T CONTROL UNIT
ST
< RS
(]2]3]4y €29 ]
\&6[6]7]8/ GY GY
—_— BT
1234 91011121314|15E[2324 26[27]26]2oB0f3 13235 @

516781 [16]17]1e{19/2021]22] ] [38[37[36[30]40(a1]aclazlaalec a6 ]a7]a8] | w .S M,
fial]

adacjaa7] BaEEEe] [67]

ag50l 7071 ) EL
ST (|| oy | M
Edb0f61 HIEIE S.

117)448)146)1201 |124)422|123]124) E[%E[Emm

) 3 T s G M e e A E T
togfizofii[te] Juafrignse| (2161718191 g

HEC103
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TROUBLE DIAGNOSIS FOR DTC P0125

temperature sensor

QHBSS connector
~

SEF602R

@D O
-SEF541P
[E E DISCONNTCT
CAE
Galo
[Q]
-:SEF542P

288

Engine Coolant Temperature (ECT) Sensor

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

INSPECTION START

CHECK THERMOSTAT OPERATION.

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

J,OK

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

¢ Trouble is not fixed.

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

nector and retest,

INSPECTION END

EC-130

hd

L

A 4
|—EHECK POWER SUPPLY. NG, Repair harmess or connec-
1. Tutn ignition switch “OFF". tors.
2. Disconnect engine coolant temperature
senser harmess connactor,
8. Turn ignitioh switch “ON”.
4. Check voltage between terminal
and ground with CONSULT or tester.
Voltage:
Approximately 5V
oK
B Y NG
CHECK GROUND CIRCUIT. » Check the following.
1. Turn ignition switch “OFF". * Harness connectors
2. Check harness continuity between ter- @,
minal and engine ground. s 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 harness or
connectors.
 J NG
CHECK COMPONENT » Replace engine coolant
(Engine coolant temperature sensor}). temperature sensoer.
Refer to “COMPONENT INSPECTION”
on next page.
+ OK
NG

CHECK COMPONENT.
(Thermaostat)

Refer to LC section (*Ther-
mostat™).

If NG, replace it.




TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

N (DTC: 0908) (Cont’d)
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure.
{Reference data)
e Temperature °C (°F) Resistance (k1)
20 (68) 2.1-29
SEF152P 50 (122) 0868-1.0
” 90 (194) 0.236 - 0.260
1 -
§: If NG, replace engine coolant temperature sensor.
g 4r Acceptable
z 2
T o8F
§ o4t
0.2t
39 20 46 60 80 100
(-4) (32) (68)(104) (1:10) (1?6) (212
Temperature °“C {°F) SEF012P

EC-131
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TROUBLE DIAGNOSIS FOR DTC P0130, P0150

Closed Loop Control (DTC: 0307, 0308)

* The closed loop control has the one trip detection logic.

Diagnostic

oo h
Trouble Malfunction is detected when ... c ?Ck Hems
{Possible Cause)
Code No.
PC130 * The clesed loop control function for right bank does * The front heated oxygen sensor (right bank) circuit is
0307 nct 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)
P0O150” s The closed loop control function for left bank does not | ® The front heated oxygen sensor (left bank) circuit is
0308 cperate 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)

*: Using CONSLULT, “P0130" will be displayed in this case.

¥ MONITOR ¥ NOFAIL []
CMPSeRPM (POS)  200Crpm
FR O2 MNTR-B2  RICH 1)
FR 02 MNTR-BT  RICH =/ 2) Select
[ RECORD
SEF91Q 5)

290

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed loop

control. During this check, a DTC might not be confirmed.

Start engine and warm it up sufficiently.

“MANU TRIG”
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.

4) Touch “RECORD” on CONSULT screen.

Check the following.

¢ “FR 02 MNTR-B1(B2)” in “DATA MONITOR” mode

and “HI SPEED" in “DATA

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 02 MNTR-B1{B2)", “LEAN"

OR

N1
B 2

Start engine and warm it up sufficiently.
Make sure that malfunction indicater lamp goes on

more than 5 times within 10 seconds while keeping at
2,000 rpm in Diagnostic Test Mode Il {(Front heated oxy-
gen sensor monitor).

DIAGNOSTIC PROCEDURE

For right bank

Refer to TROUBLE DIAGNOSIS FOR DTC P0130, EC-133.
Refer to TROUBLE DIAGNOS!IS FOR DTC P0135, EC-138.

For left bank

Refer to TROUBLE DIAGNOSIS FOR DTC P0150, EC-150.
Refer to TROUBLE DIAGNOSIS FOR DTC P0155, EC-155.

EC-132



TROUBLE DIAGNOSIS FOR DTC P0130

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

T g gas compared to the outside air. The front heated oxygen sensor
A r SN (right bank) has a closed-end tube made of ceramic zirconia. The

W .
= zirconia generates voltage from approximately 1V in richer condi-

tions to OV in leaner conditions. The front heated oxygen sensor
Zirconia tube (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- 5

SEF482R|  fuel ratio occurs near the radical change from 1V to OV.

L&
E
=
fer]
£
2
= e
5 &
o
0 '
Rich —— |deal ratio ——= Lean A
Mixture ratio bk
SEF288D
Diagnostic Trouble o Check Items T
M
Code No. alfunction is detected when (Possible Cause)
P0130 s An excessively high voltage from the sensor is sent to ECM. [ ® Harness or connectars o
0503 * The voltage from the sensor is constantly approx. 0.3V. {The sensor circuit is open or shorted.) o
* The maximum and minimum valtages from the sensor are not | ® Front heated oxygen sensor (right bank)
reached to the specified voliages. * Fuel pressure .
« [t takes more time for the senscr to respond between rich and | ¢ Injectors Pl
lean than the specified time. * Intake air leaks
B
= OVERALL FUNCTION CHECK R
NITH NO FAIL . .
W MONITOR 57 NO Use this procedure to check the overall function of the front heated
CMPSRPM (POS) 2137rpm OXygen sensor circuit. During this check, a DTC might not be con- EE
MAS AIR/FL SE 1.96V firmed.
COOLAN TEMP/S 84°C = 1} Start engine and warm it up sufficiently.
FR 02 SEM B1 0.37v 2} Select “MANU TRIG” and “Hl SPEED” in “DATA &T
FR 02 MNTR-B1 LEAN ) . EA)
INJ PULSE-B1 2.6msec MONITOR” mode with CONSULT, and select “FR O2
SEN-B1” and “FR O2 MNTR-B1”, B
m 3) Hold engine speed at 2,000 rpm under no load during =&
| RECORD the following steps.
SEF952Q 4) Touch “RECORD” on CONSULT screen. o
5) Check the following. BT

e “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:
cycej1|2]|3|4]|5] EL
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR-B1”, “RICH”
L = “FR O2 MNTR-B1”, “LEAN"

EC-133 291



TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(thht bank) (DTC: 0503) (Cont’d)

“FR 02 SEN-B1” voltage goes above 0.6V at least
once.

[T Ecm__[o]connecton]

&GN

O

50

/BNy

25

= |

* “FR 02 SEN-B1" voltage goes below 0.35V at |least
once.
¢ The voltage never exceeds 1.0V.
3 38
CMPS FR 02 S aT _
17:51 *RPM SEN P Maxlmunl . ; B = Maximum voltage
El":cr)ns)) =1 PR / Y SN N \‘| H “‘ should be cver 0.8V
0g3 2050 0.1(\91) ot ooy at least one time.
0911 2050 0.18 — gqr | ' :
n, m 2 ! ' i 1 B " ] .
83..8? gggg 3::2 g f . . e * Minimumn voltage
0905 2037 018 i A A U T A T should be below 0.35V
0903 20860 0.23 iy \ ;' Vo Voo Vo Vo ! al least one time.
09'01 2092 0.43 C L i 5 Ny NS
. - . . R X
r GRAPH w E Minimum
e SEF953Q
OR
Gd , ‘ﬁ" 1) Start engine and warm it up sufficiently.
HS. gl £y 2) Setvoltmeter probes between ECM terminal 68 (sensor

signal} and @ {engine ground).

Check the following with engine speed held at 2,000
rem constant under no load.

Malfunction indicator lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode Il (FRONT
HEATED OXYGEN SENSCR MONITOR).

*  The maximum voltage is over 0.6V at least one time.
¢ The minimum voltage is below 0.35V at least one time.
The voltage never exceeds 1.0V.

™ &5 3)

SEF615P

292
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(Right bank) (DTC: 0503) (Cont’d)

EC-FRO2RH-01

vt
IGNITION SWITCH &)
ON or START mmm : Detectable line
I for DTC
— - table [l 2
15A Refer to EL-POMWER. fon-detecta s
g line for DTC
1) .
B/R E
| LG
B/R
&5&
€29
B/R
I [5E
B8/R £
=
FRONT HEATED GL
OXYGEN SENSCR RH
€32
[ER FV T
B W
3K ,
. i
N W
N N _
1 B PD
' B
1
N B
I l Fﬂu
& |
B W I R
|-| |-| *o—0—9
02HFR 02SFR ECM
(ECCS BR
CONTROL
MODULE) B B B B
4 L L L T
ES
~l1
/12]3[aN — E3D BT
\5|6|7I8/ BR 1[2]3 ey
101]102}103[104] [105{106]t07]108 1[2]3 EL
sosfuoftitfurz| [raaftsdfissfizs EEEEEE[EJEE 0/|| O
17[1gjtas)s20] [124)seltedsed SiEheree L19] CAE P H. S, -
A

HEC105
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TROUBLE DIAGNOSIS FOR DTC P0130

RS/

intake manifcld

]

of U2 R
Front heated oxygen sensor
RH harness connector 1

-
xS MEF875FE|

CISCONMECT DIECONMECT
ian|
HS. TS.

[

ECM_|0| CONNECTOR]|

50

SEF617P

'Cow| top‘ grill

BrcTveTesTR [
SELF-LEARN B1:100%
CONTROL B2 : 100%

========== MONITOR =========:
CMPS*RPM (REF) 812rpm
COOLAN TEMP/S 93°C
FR 02 SEN-B1 Q.81V
A/F ALPHA-B1 102%
| CLEAR l
SEF855Q
—
T

| "%?E- N

Mass air flow sensor
harness connector

Front Heated Oxygen Sensor (Front HO2S)
(Right bank) (DTC: 0503) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

:

CHECK INPUT SIGNAL CIRCUIT,

1. Tum ignition switch “OFF”.

2. Disconnect front heated oxvgen sensor
RH harmess connector and ECM har-
ness connector.

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

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

Continuity should not exist.

If OK, check harness for short.

NG

»| Repair harness or connec-

OK

¥

Loosen and retighten engine ground
SCrews.

El '

fors.

CLEAR THE SELF-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 centrol
coefficient by touching
“CLEAR".

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

Are the DTCs P0171, P0172
detected? Is it difficult to start

Yes

Go to “TROUBLE DIAG-

engine?
CR
.1‘_?‘ 2. Turn ignition switch “OFF”,
A=,/ 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 low sensor harness
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mede l.

6. Erase the diagnostic test mode
Il {Self-diagnostic resulis)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
1.

7. Run engire for at least 10 min-
utes at idle speed,

Are the DTCs 0114, 0115
detected? Is it difficult to start

engine?
v No

®

EC-136

NOSIS FOR DTC PO171,
P0172”, EC-167, 173.




TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(Right bank) (DTC: 0503) (Cont’d)
®

!

CHECK COMPONENT NG | Replace front heated oxy- al
[Front heated oxygen sensor heater (right "| gen sensor {right bank). -
bank}].
Refer to "COMPONENT INSPECTICN” [4
below. o
oK _
4 Elf

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

Trouble is net fixed.

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

nector and retest. B
Y

INSPECTION END L
T
ﬁT
B
F&
COMPONENT INSPECTION Bl

T Front heated oxygen sensor heater
(53 Check resistance between terminals (3 and @. o

Resistance: 2.3 - 4.3() at 25°C (77°F)
Check continuity between terminals 2 and ), 3@ and (2.
Continuity should not exist. 8T
If NG, replace the front heated oxygen sensor.
CAUTION: R
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.

GISCONNECT

&

SEF586Q

EC-137 295



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Right
bank) (DTC: 0901)

SYSTEM DESCRIPTION

Camshaft position sensor

ECM Front
-Engine speed (ECCS i heated oxy-
> control gen sensar
module) heaters

The ECM performs ON/QFF control of the front CPERATION
heated oxygen sensor heaters corresponding to the
engine speed Endine Encine sosed mm | O heated oxy-
g P ’ g 9 P P gen sensor healers
Above 2,900 QFF
Non-turbocharger
Below 2,900 ON
Above 2,800 OFF
Turbocharger
Below 2,800 ON
Check Items

Diagnostic Trouble

Mallunction is detected when ...

Code No. (Possible Cause)
PO135 * The current amperage in the front heated oxygen * Harness or connactors
a9n1 sensocr heater (Right bank) circuit is out of the nor- (The front heated oxygen sensor heater circuit is

mal range.

(The improper voltage drop signal is sent to ECM .
through the frent heated oxygen sensor heater.)

open or shored.)
Front heated axygen sensor heater (Right bank)

296

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

DI

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

2) Start engine and run it for at least 5 seconds at idle
speed.
- OR
(&), 1) Start engine and run it for at least 5 seconds at idle
< speed.
2) Select “MODE 3” with GST.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

EC-138



TROUBLE DIAGNOSIS FOR DTC P0135

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

] A
IGNITION SWITCH &l
ON or START mmm : Detectable line
' for DTC
. a0
S 154 Refer to EL-POWER. . \gn-detectsble i,
line for DTC
BiF* | el
B/R LG
€12
L-—I
B/R
B/R FE
=1
FRONT HEATED 6L
OXYGEN SENSOR RH
€3D
e bt
B W
2 E .
b 4
A
] |
L] PO
il
il
| |
| o
t1®
B W I F;r,\.
Nifmi
Air  Isol o—0—0
02HFR 0Q2SFR ECM )
(ECCS =)
CONTROL
MODULE) B B B B
4L L A A ST
EDD o
1
(1]2[3[ — _
\G[6[7l8/ BR 1[2]3 &Y BT
HA,
1
1102103104 [tos]10el107]108 EL
TS PO VI O | R PR R A @!EQE 10| [| O W
urjuajtiofiey |tets2ltefted  ieneiirg [49) SRV H.S.
224

HEC106
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TROUBLE DIAGNOSIS FOR DTC P0135

/7 a S D
[:‘> lmake mamfold &
chm \ / collector F!H|

QJI—'j
“I

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

DIAGNOSTIC PROCEDURE

INSPECTION START

23
{ 1s.

QISCONWECT

€
&

SEF586Q)

298

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

\1 N—
7 N!.{: - ¥
"'- "'_ A \ CHECK POWER SUPPLY. NG | Check the following.
N ’ =) ks A 1. Disconnect front heated oxygen sensor | * Harnass connectors
& Ay Front heated oxygen sensor RH harness connector. ! @
A Rﬂ harness connector 1 2. Tum ignition switch “ON". ¢ 15A fuse
- MEFs75FB| | 3. Check voltage between terminal @ and * Harness for open or short
ground. between front heated
BISCONNEST Voltage: Batiery voltage oxygen sensor RH and
A€ o
TS If NG, repair harness or
5 connectors.
= A
CHECK GROUND CIRCUIT. NG Repair harness or connec-
@ 1. Tum ignition switch “OFF"". | tors.
2. Disconnect ECM harness connector.
@ & 3. Check harness continuity between termi-
"\‘b = nal () and ECM terminal (i1).
d Continuity should exist.
SEF646P If CK, check harmess for short.
E DISCONNZDT DISCONNECT OK
W v
HS. E% . CHECK COMPONENT NGL Replace front heated oxy-
T ey (Front heated oxygen sensor heater). "1 gen sensor (right bank).
BE
L_£cm _[olcomectorfl G o Refer to “COMPONENT INSPECTION”
ne below.
OK
Y
Disconnect and reconnect haress connec-
C tors in the circuit. Then retest.
@ Trouble is not fixed.
SEF647P

Front heated oxygen sensor heater

Check resistance between terminats @ and (1.
Resistance: 2.3 - 4.3() at 25°C (77°F)

Check continuity between terminals (2 and @, (3 and (@.
Continuity should not exist.

If NG, replace the front heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m {19.7 In) onto a hard surface
such as a concrete floor; use a new one.

EC-140



TROUBLE DIAGNOSIS FOR DTC P0136

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

Heater pad Holder The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas. N
Even if switching characteristics of the front heated oxygen sensor &l
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. y
ser327R|  Under normal conditions the rear heated oxygen sensar is not used [Ef
for engine control operation.

AR

N>
: :\\\ ‘\\“...‘\“.(g/&/(@ﬁ

Zirconia tube

ON BOARD DIAGNOSIS LOGIC HT
The rear heated oxygen sensor has a much longer swilching 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 o Check ltems =
Code No. Malfunction is detected when ... (Possibls Cause)
PQ136 * An excessively high voltage from the sensor is entered to * Harness cr connectors =a
0707 ECM. (The sensor circuit is open or shorted.) -~
* The voltage from the sensor is constantly approx. 0.3V. * Rear heated oxygen sensor (Right
¢ The maximum and minimum voltages from the sensor are not bank)
reached to the specified voltages. * Fuel pressure
¢ |t takes maora time for the sensor o respond between rich and | ® Injectors
lean than the specified time. s intake air leaks e

I

(8
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TROUBLE DIAGNOSIS FOR DTC P0136

BacrvetesTH [

FUEL INJECTION 25%
========== MONITOR =zz=z=z=z=z:z==

CMPS=RPM (POS) 725rpm

FR O2 SEN-B1 0,94V

RR Oz SEN-B1 09V

M uP [ pwnN JQd]

MEC796B
m CONNECT R
M4 E
[ Ecm__[ofconnecton]
56 28

3
LEJ e
@ O oo

¥ ) Cf(ﬁ—H

SEF&35P

Rear Heated Oxygen Sensor (Rear HO2S)
(Right bank) (DTC: 0707) (Cont’d)
OVERALL FUNCTION CHECK

This procedure can be used for checking the overall function of the
rear heated oxygen sensor circuit. During this check, a DTC might
not be confirmed.

1)
2)

3)

Start engine and warm it up sufficiently.
Select “FUEL INJECTION” in "ACTIVE TEST” mode,
and select “RR 02 SEN-B1" as the monitor item with
CONSULT.
Check “RR 02 SEN-B1” at idle speed when adjusting
“FUEL INJECTION” to +25%.
“RR 02 SEN-B1’’ should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.
“RR Q2 SEN-B1” should be below 0.43V at least
once when the “FUEL INJECTION” is -25%.

OR

4)

Start engine and warm it up sufficiently.

Set voltmeter probes between ECM terminals &8)(sen-
sor signal} and @3 (engine ground).

Check the voltage when racing up to 4,000 rpm under
no load at least 10 times.

(depress and release accelerator pedal as soon as pos-
sible)

The voltage shouid 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.

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.

—C1'43
+04'65

x0.01V
128
1

1 23710-0J210

DATE: 10,08 1393

SYST: ENGINE
Pt

RA 02 SEN-B1

09:22

The voltage should be above
0.48Y at least one time,

The voliage shouid be below
e | 043V 3t least one time.

MEC797B

300
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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 STARY 2
| mmw : Detectable line
154 Aefer to EL-POWER. for
= : Non-detectable 2,
s line for DTC
B/A i
L B/R 5/R = <l
&2 €& ), _
I_._l -
B/R
41
REAR HEATED
OXYGEN SENSOR RH ——
) =
ot wt g oL
¢ :
! e b BT
f\ _ ‘m
R/l agn M B H Er
G} —--H--17}--
5%
R/L W B E
q.__ |
N i B2,
4 ) t._l
=l
R/L W 9 Ouu@uu
o7l =&l
O2HAR  02SRR g -
(Eccs
CONTROL. 8B 8 B B '
MODULE) - = = & -
€1 E1D 2l
~] =]
(A12]3]4\ €25 (if2y ¢62 123 J]4]5]6]7]| ®93 e
\5[6]7l8/ BR \3[4/ &Y Bio[10/1412113/t4]15]16| BR 8T
[,
| —— |
104102103104 [ros]toef107]108 4] popla) 123 124125 ,ﬁm@m,;;, FEEEs EL
toguofstlal [efudutee) (DISLAIBION o | O | C7E0ZE f54150) MMIEOR1R03ESEAAIT ED
if|uefssqiren] [torftecfiealted SyErgima (18] oo aoaE (243 36 79 190] || GY |MLEH
1B

HEC107
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TROUBLE DIAGNOSIS FOR DTC P0136

Rear heated
oxygen sensor RH
harness connector

Under the passenger's seat

f@ j SEFG04R

ECM

AE G AE
112

o] CONNECTOR”

58

é?‘)

o] " |

SEF708R

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

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”,

2. Remove passenger’s seat. Refer to BT
section (“SEAT”).

* Rear heated oxygen sensor RH harness
connector is located under the passen-
ger's seat.

3. Disconrect rear heated oxygen sensor
RH harness connector and ECM hai-
ness connector.

4. Check harness continuity between ECM
terminal and terminai @
Continuity should exist.

5. Check harness continuity between ECM
terminal {or terminal @) and
ground.

Continuity should not exist.
If OK, check harness for short.

NG

bowl top' gril!

g lOK

. | Check the follawing.
"| ® Harness connectors

.

* Harness for open or short
between ECM and rear
heated oxygen sensor
RH

If NG, repair harness or

connectors.

CHECK GROUND CIRCUIT.

1. Loosen and retighten engine ground
SCrews.

2. Check harness continuity between termi-
naj and engine ground.
Continuity should exist.
If OK, check harness for short.

NG

i

. | Check the following.
| * Hamess connectors

.

® Harness for open or short
between rear heated oxy-
gen sensor RH and
engine ground

If NG, repair harness or

connectors.

CHECK COMPONENT

(Rear heated oxygen sensecr heater).
Refer to “COMPONENT [INSPECTION" on
next page.

NG

OK
L

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

v Trouble is not fixed.

MEF527G
B
& HSCONNECT "
A& &
A2
3fa/
| @ N
- SEF710R
302

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

\d

INSPECTION END

EC-144

. | Replace rear heated oxy-
"| gen sensor RH.




TROUBLE DIAGNOSIS FOR DTC P0136

i

DISCONNECT

A =
B /w_s,——--ﬂ

4
|
|
|
|

o | /
TS. l__,__,%-
DISCONNECT | 413 -
1 1
1 ‘ 1
: Tl
| S WA

SEF711R

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 terminals (@ and (1).
Resistance: 2.3 - 4.3() at 25°C {77°F)

2. Check continuity.

Terminal No. Continuity
@ ®.0.@ .
@ and D, @, @

If NG, replace the rear heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-145
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Right
bank) (DTC: 0902)

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

The ECM performs ON/OFF confrol of the rear
heated oxygen sensor heaters corresponding to the
engine speed.

ECM Rear

(ECCS ,| heated oxy-
™ control gen sensor

module) heaters

OPERATION

. Rear heated oxygen sensor
Engine speed rpm Yo

heaters
Above 3,600 OFF
Below 3,600 ON

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. {(Possible Cause)
PO141 * The current amperage in the rear heated oxygen  Hamess or connectors
0802 sensor heater (Right bank) circuit is out of the nor-

mal range.

(The improper voltage drop signal is sent to ECM
through the rear heated oxygen sensor heater.)

{The rear heated oxygen sensor heater circuit is
open or shorted.)
* Rear heated oxygen sensor heater (Right bank)

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
speed.
OR
QETJ 1) Start engine and run it for at least 5 seconds at idie
speed.
2) Select “MODE 3” with GST.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.
2) Turn ignition switch *OFF", wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode |l (Self-diagnostic

results)” with ECM.

304 EC-146



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Right
bank) (DTC: 0902) (Cont'd)

EC-RO2H-R-01

IGNITION SWITCH

ON or STAAT il
mmm : (Detectable line
15A Refer to EL-POWER. for DTC
= Non-detectable [,
line for DTC e
B/R |
L El
B/R B/R 1
o
@ LG
L ima)
B/R
el
REAR HEATED
OXYGEN SENSOR RH
D FE
[N 21 L2]
v I el
‘ 1
} ] BT
f\ _ B $_|
H/L W B ﬁ:;‘T
P -7 --TF
B
R/L W B ED:
f ) T
I\ = ? A
i —— i Ffﬂ
1. o
A/L W ® *o—0o—o RA
o7l Bal
O2HRA 02SRR ECM BE
(ECCS
CONTROL B B B 8
MODULE) = £ L+ X -
E1D ST
RS
[ | =
(1]2]3[4a\ EEB ]2\ ¢E2 1[2[3[c[4]5]6]7] #8d
\&l6/7]8) BR 3[4/ &Y ololol[3h3l{415]16] eR BT
101{102]163(104] [105]106]107]108 ES ' BAFSIEE EL
T Y e | TE NUAG AT 32| 4 D363 70i71] (75
117148{1 19{120} |121{122/123124 43 B0l eI CI A H. S
[

HEC108
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TROUBLE DIAGNOSIS FOR DTC P0141

Under the passenger’'s seat

Rear heated
oxygen sensor RH
harness connector

/

N
O e

/ﬂ

&)

Rear Heated Oxygen Sensor Heater (Right

bank) (DTC: 0902) (Cont'd)
DIAGNOSTIC PROCEDURE

ks
T.

& @

1
3

Ln

SEF712R

@ DISCONNECT I DISCONNEC[

|o| CONNECTOR]|
107

I[ ECM

[@]

SEF713R

INSPECTION START

l

CHECK POWER SUPPLY. NG_ Check the following.

1. Remove passenger's seat. Refer to BT "| ® Hamess connectors
section (“SEAT"). E12).

* Rear heated oxygen senscor RH harness * Harness connectors
connector is located under the passen- {F5),
ger's seat. s 15A fuse

2. Disconnect rear heated oxygen sensor * Harness for open or short
RH harness connector. between rear heated cxy-

3. Tum ignition switch “ON", gen sensct RH and fuse

4. Check voltage between terminal @ and If NG, repair harness or
ground. connectors.

Voltage: Battery voltage
oK
B ¥

CHECK GROUND CIRCUIT. NG | Ghack the following.

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

2. Disconnect ECM harness connactor. (Fs5),

3. Check harness continuity between termi- ¢ Harness for open or short
nal (1) and ECM terminal (107). between ECM and rear
Continuity should exist. heated oxygen sensor
If OK, check harness for short. RH

OK If NG, repair harness or
connectors.
hd B
NG Replace rear heated oxy-

CHECK COMPONENT

{Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION" on
next page.

OK
¥

306

Discannect 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.

¥

INSPECTION END

EC-148

h 4

gen sensor {right bank).




TROUBLE DIAGNOSIS FOR DTC P0141

& L_@J

-

A ——
AN

DISCOMNEECT

@

1
o ———0
DISCONNECT 413 ————-.

&

SEF711R

Rear Heated Oxygen Sensor Heater (Right
bank) (DTC: 0902) (Cont’d)

COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check the following. al
1. Check resistance between terminals @) and (1. -
Resistance: 2.3 - 4.3(} at 25°C {77°F)

2. Check continuity. B
Terminal No. Continuity
@ and @, ®. @ o EX
@and . @, @
If NG, replace the rear heated oxygen sensor. L&
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-149 307



TROUBLE DIAGNOSIS FOR DTC P0150

Louver

_—1|4\\"—'-4{{<‘<\,’((\\\

Zirconia tube

SEF463R

Output voitage V. [v]

) Hi

Rich -—<—— ideal ratic ——— Lean

Mixture ratio

Front Heated Oxygen Sensor (Front HO2S)
(Left bank) (DTC: 0303)

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
hank} 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)
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
occurs near the radical change from 1V to OV.

SEF288D
Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
PO150 * An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors
0303 * The voltage from the sensor is constantly approx. 0.3V. (The sensor circuit is open or shorted.)
* The maximum and minimum voitages from the sensor are not | ® Front heated oxygen sensor (left bank)
reached to the specified voltages. * Fuel pressure
* It takes more time for the sensor to respond between rich and | ® Injectors
lean than the specified time. * |ntake air leaks
n OVERALL FUNCTION CHECK
W MONITOR 5% NOFAIL Use this procedure to check the overall function of the front heated
CMPSsRPM (POS) 2137mpm oxygen sensor circuit. During this check, a DTC might not be con-
MAS AIR/FL SE 1.96V firmed.
COOLAN TEMP/S 84°C 1) Start engine and warm it up sufficiently.
FR O2 SEN-B2 0.37V 2) Select “MANU TRIG” and “HI SPEED” in “DATA
FR 02 MNTR-B2 LEAN MONITOR” mode with CONSULT, and select “FR 02
INJ PULSE-B2 2.6msec SEN"BZ” and “FR 02 MNTR_B2H
i 3) Hold engine speed at 2,000 rpm under no load during
| RECORD the following steps.
SEFS62Q 4) Touch “RECORD” on CONSULT screen.
5) Check the following.
e “FR 02 MNTR-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-B2 R-L-R-L-R-L-R-L-R-L-R
R = "FR 02 MNTR-B2”, “RICH"
L ="FR 02 MNTR-B2", “LEAN"
308
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TROUBLE DIAGNOSIS FOR DTC P0150

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

¢ “FR O2Z SEN-B2" voltage goes above 0.6V at least

once.
* “FR 02 SEN-B2” voltage goes below 0.35V at least
once. el
* The voltage never exceeds 1.0V,
38 & ' -
CMPS FR 02 >N _ A
17514 *BPM SEN e 9 Max'mU":" N i 3 * Maximum voltage -
Erpp?ns)) ‘ S LY J \\ F should be over 0.6V
0913 2050 0.19 N ooy by e at least one time. 55
091 2050 0.18 z o ' ' : : '~-
0909 2030 018 8 5 & | L o « Minimum veltage
09'07 2037 0.18 P S R T ooy
09'05 2037 0.18 3}_{ . “ : '.“ i -.‘ ; Lo i sheuld be belgw 0.35V L@
09'03 2060 0.23 o o Vo V) Ll Lo H at least one fime. =N
09'01 2012 0.43 o N s
GRAPH i E Minimum
- e SEFI61Q
FE
oL
CR e
o CORECT purdin ‘isr‘ 1) Start engine and warm it up sufficiently. P
HS. E} 3 [ &/ 2) Setvoltmeter probes between ECM terminal &) (sensor
. = & 3 signal) and &5 (engine ground). -
[Ecm__|of connEcTor]| 3) Check the following with engine speed held at 2,000
A = rpm constant under no load.
G) ¢ Malfunction indicator lamp goes on more than 5 times R
Q) within 10 seconds in Diagnostic Test Mode Il (FRONT "=
& O HEATED OXYGEN SENSCR MONITOR).
6 i Cf§ H ¢ The maximum voltage is over 0.6V at least one time. =,
e The minimum voltage is below 0.35V at least one time. ‘"
SEFE27P » The voltage never exceeds 1.0V.
[
rlimi
8T
BT
A,
EL
(B

EC-151 309



TROUBLE DIAGNOSIS FOR DTC P0150

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

EC-FRO2LH-01

IGNITION SWITCH
ON or START mmm : Detectable line
| for DTC
15A Refer to EL-POWER.  — Jino reccsanle
§ line for DTC
| ]
B/R
| _
B/R
&2
B/R
B/R
=1
FRONT HEATED
OXYGEN SENSOR LH
O =
B W
iR
\
b
N N
N
N W
N W
N N
. N
iR
N N
LR
8 W |
[l (5101 *o—o—o
O2HFL 025FL ECM
(ECCS
CONTROL
MODULE) B B B B
L+ L L L
E1D
=3
— /A12]3[4\
112]2 6y \5|6]7|8/ ER

104]102f103f104] [105[106[107]108 1[213] (4] ojo1lze] 23] 24
S,
tosftioftiiftg| [rrsfnafissfiae] (5161718101 O || 5L (5

117]118)119]120] [{21}122]123}124 15]16]47]18

o L L

GY H.S.

HEC109
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TROUBLE DIAGNOSIS FOR DTC P0150

Front Heated Oxygen Sensor (Front HO2S)
EPNTE I ~ (Left bank) (DTC: 0303) (Cont’d)

__71%‘ Front heated oxygen sensor

DIAGNOSTIC PROCEDURE

INSPECTION START

Y
\ \ & CHECK INPUT SIGNAL CIRCUIT. NG_ Repair harness or connec- ]2
&} a X/ 4 g, 1. Turn ignition switch “OFF”. tors.
et ‘)I' LI 2. Disconnect front heated oxygen sensor
\)\ 09 I Ln;ﬁ::té?afgold LH harness connector and ECM har- .
MEF874FB ness connector. Ef]

3. Check hamess continuity between ECM

DISCONNEST Sy [Py terminal 67 and terminal (2).
-@ Eé}] .’ g Continuity should exist. e
H.S 1S. 4. Check harness continuity between ECM "
I Eowm o[ connECTOR]| g'?‘rgmuir:‘;’ @D (or terminal (2)) and
51

Continuity should not exist.
If OK, check hamess for short.

, E
re L
Loosen and refighten engine ground
Ci@ SCTEWS.
= el
hd F—=’  SEFG20P
bowl top grilt E 2 Yes E]T
\ CLEAR THE SELF-LEARNING DATA. » Go to “TROUBLE DIAG- 5
1. Start engine and warm it up sufficiently. NOSIS FOR DTC P0O174,
2. Select “SELF-LEARNING PO175", EC-179, 185. i
CONT” in "ACTIVE TEST” T

mode with CONSULT.

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

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

Are the DTCs P0174, P0O175 5k
—" MEF527G detected? Is it difficult to start )
engine?
OR —n
B <= 2. Tum ignition switch “OFF", i
B ACTIVETEST B D ‘E’ 3. Disconnect mass air flow sensor
SELF-LEARN harness connector, and restart
CONTROL B1:100% and run engine for at least 3 Bl
B2: 100% seconds at idle speed.
szzzzzzzos MONITOR =====zzz== 4. Stop engine and reconnect
CMPSeRPM (POS) 812rpm mass air flow sensor harness e
COOLAN TEMP/S 93°C connector. 5|
FR 02 SEN-B2 0.91V 5. Make sure diagnostic trouble
AF ALPHA-B2 102% code No. 0102 is displayed in
| Diagnostic Test Mode 11 BS
6. Erase the diagnostic test mode “j‘
CLEAR I H (Self-diagnostic results)

MECS18B . .
memory. Make sure diagnostic

trouble code No. 0505 is dis- BT
played in Diagnostic Test Mode
I

7. Run engine for at least 10 min-
utes at idle speed.
Are the DTCs 0209, 0210
detected? Is it difficult to start
engine? [EL

MEF543C

EC-153 31



TROUBLE DIAGNOSIS FOR DTC P0150

OrSCONNECT

€
&

SEF586Q)

312

Front Heated Oxygen Sensor (Front HO2S)
(Left bank) &\?TC: 0303) (Cont’d)

|

CHECK COMPONENT NG | Replace front heated oxy-
[Front heated oxygen sensor heater (left "] gen sensor {left bank).
bank)].
Refer to "COMPONENT INSPECTMON”
below.

OK

r

Disconnect and reconnect harnass 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.

L 4

INSPECTION END

COMPONENT INSPECTION

Front heated oxygen sensor heater

Check resistance between terminals @ and ().
Resistance: 2.3 - 4.3(Q) at 25°C (77°F)
Check continuity between terminals (2) and 1), ® and (@.
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-154



TROUBLE DIAGNOSIS FOR DTC P0155

Front Heated Oxygen Sensor Heater (Left bank)
(DTC: 1001)

SYSTEM DESCRIPTION

3
G
ECM Front
. ECCS heated -
" Engine speed ( p Nealed oxy e
Camshaft position sensor g P » control gen sensor A,
module) heaters
BT

The ECM performs ON/OFF control of the front OPERATION

heated oxygen sensor heaters corresponding to the
engine speed Engine Engine speed rpm Front heated oxy-
) gen sensor heaters
Above 2,900 OFF
Non-turbocharger
Below 2,900 ON
Above 2,800 OFF JEE
Turbocharger
Below 2,800 ON
ol
Di tic Troubl
1agnostic Trouble Malfunction is detected when .... Chprk ftems
Code No. (Possible Cause) WIT
P0O155 * The current amperage in the front heated oxygen * Harness or conneclors
1001 sensor heater (Left bank) circuit is out of the normal (The front heated oxygen sensor heater circuit is i
range. open or shorted.) AT
(The improper voltage drop signal is sent to ECM * Front heated oxygen sensor heater (Left bank}
through the front heated oxygen sensor heater.)
2D

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE g
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 |5

speed.
— OR
@ 1) Start engine and run it for at least 5 seconds at idle 3
= speed.
2) Select "MODE 3”7 with GST.
CR ST
Tsdo%l 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 RS
then turn “ON".

3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. E1

L

EC-155 313



TROUBLE DIAGNOSIS FOR DTC P0155

Front Heated Oxygen Sensor Heater (Left bank)
(DTC: 1001) (Cont’d)

EC-FO2H-L-01

IGNITION SWITCH
ON or START mmm : Detectable line
l for DTC
memem © NOn—detectable
% Refer to EL-POWER. line for DTC
B/R
B/R
Tl
I£2])
€5
B/R
B/R
[31]
FRONT HEATED
OXYGEN SENSOR LH
Ea pa
B W
1,
| |
bt
Pl
[l
R
| |
N
I |
| |
i1
t1®
B W I
[ 51 *o—0—0
O2HFL 025FL ECM
(ECCS
CONTROL
MODULE) B B B B8
<& & L L
1D E29 €38
— AR €29
GY \5[6]7|8/ BR
T
14f102[103104) [1osaoefto7]tag] _ [112]3] {4] 20121[22) ES
togf10{114112] |113]t14j115]116] @m@] 10| O @@Eﬂﬁégél? EES
i7|1seftigjseo] pRelseltalied Sisairmg 149 6Rg Jaoar] 142143 CLEFH.S.

HEC11Q
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TROUBLE DIAGNOSIS FOR DTC P0155

ST RN
Front heated oxygen sansor

Il Intake manifold
Il collector LH

MEF8&74FB

Front Heated Oxygen Sensor Heater (Left bank)

(DTC: 1001) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

jiae
1S.

L
® @0

DISCONMECT

SEF848P

CHECK POWER SUPPLY, NG

1. Disconnect front heated oxygen sensor
LH harness connector.

2. Tum ignition switch “ON".

3. Check voltage between terminal @ and
ground.

Voltage: Battery voltage

OK

B Y

' | Check the following.
| ¢ Hamess connectors

&2, &

s 15A fuse

* Hamess for open or short
hetween front heated
oxygen sensor LH 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 continuity between termi-
nal (1) and ECM terminal (121).
Continuity should exist.

If QK, check hamess for short,

B

DiBCONNECT

|_Ecm

S. Gé} W DISCONNEET
—t )
|of connecToR| . Eé}

121 1

OK

Y

Repair harness or connec-
tors.

CHECK COMPONENT NG

(Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION”
below.

OK
¥

Disconnect and reconnect harness cennec-
tars in the circuit. Then retest.

SEF642P

A

JECONNEL ™

&

SEF586Q

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 (left bank).

Check resistance between terminals (3) and ().
Resistance: 2.3 - 4.30) at 25°C (77°F)
Check continuity between terminals ) and (1), 3) and (@.

Continuity should not exist.

If NG, replace the front heated oxygen sensor.

CAUTION:

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

such as a concrete floor; use a hew one.

EC-157

€l

M

Shi

@
g

)
=

7]

315



TROUBLE DIAGNOSIS FOR DTC P0156

Heater pad/
. e

/HO'der

Zirconia tutl

SEF327R

ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching time between rich and lean than the front heated
oxygen sensor. The oxygen storage capacity before the three way catalyst causes the 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) (Left
bank) (DTC: 0708)

The rear heated oxygen sensor (Rear HO2S), 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 sensor is not used
for engine control operation.

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. (Possible Cause)
PG156 * An excessively high voltage from the sensor is entered to * Harness ar connectors
0708 ECM. (The sensocr circuit is open or shorted.)

* The voltage from the sensor is constantly approx. 0.3V.

* 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.

Rear heated oxygen sensor (Left bank}
Fuel pressurs

Injectors

Intake air leaks

316
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TROUBLE DIAGNOSIS FOR DTC P0156

Rear Heated Oxygen Sensor (Rear HO2S) (Left

bank) (DTC: 0708) (Cont’d)

macveTesT @ L OVERALL FUNCTION CHECK
FUEL INJECTION 25% This procedure can be used for checking the overall function of the
=======2== MONITOR =z====z==z rear heated oxygen sensor circuit. During this check, a DTC might
CMPS+RPM {POS) 725rpm not be confirmed. (G}
b %E:'_BBE o 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 1A
CONSULT.
M ur | Dwn JiQd] 8) Check “RR 02 SEN-B2” at idle speed when adjusting ___
MECT988 *FUEL INJECTION” to +25%. i

“RR 02 SEN-B2” should be above 0.48V at least

once when the “FUEL INJECTION” is -25%.
ECM  |©|connecToR]f OR

fé)\ 57 % @ 1) Start engine and warm it up sufficiently.

C H 2) Set voltmeter probes between ECM terminals GD{sen-
£ sor signal} and @3 (engine ground). o

2/2:5 3) Check the voltage when racing up 1o 4,000 rpm under "=

o) P A once when the “FUEL INJECTION” is +25%. ~
. E} @@ “RR 02 SEN-B2” should be below 0.43V at least LU
I Tl

- A no foad at feast 10 times.
° ® o (depress and release accelerator pedal as soon as pos- o

MEC7995 sible) v

The voltage should be above 0.48V and below 0.43V

at least once during this procedure.

If the voltage can be confirthed in step 3, step 4 is

not necessary.

)

4y Keep vehicle at idling for 10 minutes, then check the A

voltage. Or check the voltage when coasting from 80

km/h (50 MPH) in 3rd gear position. EE

The voltage should be above 0.48V and below 0.43V

at least once during this procedure.

FE g FA
- o
g
o
) -
Dif‘r“x
2 =]
o NN
o s T
@ e =) ——
) % g % .............................. ED’JUI':'J
ZzZ7 A [
Zo0 X - | ' \ The vollage should be above
g [ =] 1 1 .
e w h 1 0.48Y at least one time.
Ca e 8 e 1 h The voitage should be below ST
o B N ISR e et nam s e, e | 0.43Y at least one time. N
Pl e )
nwoo LS oo - MECS00B
LA
BT
HA
EL

EC-159 ‘ 31/



TROUBLE DIAGNOSIS FOR DTC P0156

Rear Heated Oxygen Sensor (Rear H02S) (Left
bank) (DTC: 0708) (Cont’'d)

EC-RRO2LH-01

IGNITION SWITCH| |
ON or START
I . mmm : [Detectable line
154 Refer to EL-POWER. for DTC
= : Non-detectable
s line for DTC
B/R ]
L B/R < 3] B/R -
€D €25 . B/R
LT
B/R
4]
REAR HEATED
OXYGEN SENSOR LH
M55
R/W 4 W f B ‘
N - Y
f---1
q P
R/W W B
A -'_l_[b -r._l- i
—— - gt - - gk - -
H/wGEB W B
f I
q @
i ---R
i f----1
}\ _ b_
R/W W ® O=m@uu@
23] 71
O2HAL 02SRL ECM
(ECCS
CONTROL B B B B
MODULE) = & 2 &
E1D E1D €20 E39
=l =
/1]2]3[4\ €2 (12 MED 1[2[3[=[4]5]6]7] ™23
&[617]8/ BR 3|4/ ©GY slalioit2[13[1415[15] BR

109|110 11445142{ {113|114]115(116) 5l6[7]8[S] m

[14]12]13]14
w|tejugli0) [filielied  TisnEiTe

101/102{103]104] [105]106(107| 106 1[2]3

e R EE
0
59 63 e (80 | CY lafalh

HEC111

-y
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TROUBLE DIAGNOSIS FOR DTC P0156

Under the driver’s seat

\

Rear heated oxygen sensor
LH harness connector

AT

SEF605R

Rear Heated Oxygen Sensor (Rear HO2S) (Left

bank) (DTC: 0708) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

(L ecm @]‘%\

f—

[0 connecTOR]|
57

EF714R

Towl top gril

HE

SEF710R

CHECK INPUT SIGNAL CIRCUIT. NG | check the following.

1. Tum ignition switch "OFF”. | ® Harness connectors

2. Removs driver's seat. Refer to BT sec- (Fs),
tion (“"SEAT™). * Harness for open or short

* Rear heated oxygen sensor LH harness between ECM and rear
connector is located under the driver's heated oxygen sensor LH
seat. If NG, repair harness or

3. Disconnect rear heated cxygen sensor connectors.

LH harness connector and ECM harness
connector.

4. Check harness continuity between ECM
terminal &7 and terminal (2).

Continuity should exist.

5. Check harness continuity between ECM
terminal {or terminal @) and
ground.

Continuity should not exist.
If OK, check haress for short.
OK
E

CHECK GROUND CIRCUIT. NG | Check the following.

1. Loosen and retighten engine ground | » Harness connectors
SCrews. {F),

2. Check harness continuity between termi- ¢ Harness for open or short
nal and engine ground. between rear heated oxy-
Continuity should exist. gen sensor LH and
If OK, check harness for short. engine ground

If NG, repair harness or
OK connectors.
A J
NG

CHECK COMPONENT

(Rear heated oxygen sensor heater).
Refer to “"COMPONENT INSPECTION" on
next page.

OK

A 4

Disconnect and reconnect harmess connec-
tors in the circuit. Then retest.

i Trouble is not fixed.

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

¥

INSPECTION END

EC-161

Replace rear heated oxy-
gen sensor.

B
il

1)

I

9=

=1

@5

o2

JE
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TROUBLE DIAGNOSIS FOR DTC P0156

4

=

DISCONNECT ‘

A

DISCONNECT ]

- -
- ———

&

SEF711R

320

Rear Heated Oxygen Sensor (Rear HO2S) (Left
bank) (DTC: 0708) (Cont’d)

COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check the following.

1. Check resistance between terminais @) and (1).
Resistance: 2.3 - 4.3() at 25°C (77°F)

2. Check continuity.

Terminal No. Continuity
@and D.®. @ "
@aa® @.@
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-162



TROUBLE DIAGNOSIS FOR DTC P0161

Rear Heated Oxygen Sensor Heater (Left bank)
(DTC: 1002)

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

The ECM performs ON/OFF control of the rear
heated oxygen sensor heaters corresponding to the
engine speed.

ECM Rear

(ECCS .| heated oxy-
¥ control "| gen sensor

moduie) heaters

OPERATION

h
Engine speed rpm Rear heated oxygen sensor

heaters
Above 3,600 OFF
Below 3,600 ON

Diagnostic Trouble

Malfunction is detected when ...

Check Items

Code No. {Possible Cause)
PO161 * The current amperage in the rear heated oxygen * 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 shoried.)

(The 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
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle
speed.
OR
=y 1) Start engine and run it for at least 5 seconds at idle
= speed.
2) Select “MODE 3” with GST.
- OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.
2y Turn ignition switch “OFF”, wait at least 5 seconds and
then turn "ON”.
3) Perform “Diagnostic Test Mode [l (Self-diagnostic

results)” with ECM.

EC-163

[

B

[
L‘-&)

Rl

=)

o
—

j=1=l]
G2

321



TROUBLE DIAGNOSIS FOR DTC P0161

Rear Heated Oxygen Sensor Heater (Left bank)
(DTC: 1002) (Cont’d)

EC-RO2H-L-01

IGNITION SWITCH
ON or START

mma : [Detectable line
15A Refer to EL-POWER. for DTC
= Non-detectable
line for OTC
B/R _
L B/R B/R —I
B/R
=5
CEE)
B/R

[l

REAR HEATED
OXYGEN SENSOR LH

(52

s}

{4

=

- ———

!
|
i
\

- I -
PN
f
I
§
\
-~

R/W W B
F'{/w W B
»

/ "‘—_7‘\
#
\ 1
! !
| \ ] !
| ,' | "
vl

R/W W ® o—o—0
E7z]| =71
D2HAL 025RL ECM
(ECCS
CONTROL B B B B
MODULE) +<L &£ L L
F1d F39
<1 [l
(1[2]3[a\ E2B (1]2\ #ED 1[2[3[COl4]5[6]7] ¢8D
\5|6]7[8/ BR \3l4/ GY slol10/11]12]13]14]15]18] BA

e EEREIEE

[11]12/13]14]
ujteftigteo] [efs22ftealted] SiEnerioe

=

161]1024103]104| 1105|106| 107108 112]3 e 4445/46/47| 6415566
g toftafi 12| [1xalraftas]nns] (16171819 @E@@@@
50] H.S
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TROUBLE DIAGNOSIS FOR DTC P0161

Under the driver’'s seat

Rear heated oxygen sensor
LH harness connector

AN

SEF805R

Rear Heated Oxygen Sensor Heater (Left bank)

(DTC: 1002) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

RISCONNECT

& 1@

i)

&Ly
iy

SEF712R

B]

[ EcM

|elconnecToR]|
123

A€ &

A€
B

[Q]

SEF713R

CHECK COMPONENT

(Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION” on
next page.

¥

OK
v

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,

Y

INSPECTION END

EC-165

¥

CHECK POWER SUPPLY. NG‘ Check the following.

t. Remove driver's seat. Refer lo BT sec- 7| * Marness conneclors
tion (“SEAT”). CDRGD)]

* Rear heated oxygen sensor LM harness * Hamess connectors
connector is located under the drivers (),
seat. * 15A fuse

2. Disconnect rear heated oxygen sensor ¢ Harness for open or short
LH harness connector. between rear heated oxy-

3. Turn igniticn switch “ON". gen sensor LM and fuse

4. Check voltage between terminal @ and If NG, repair harness or
ground. connectors.

Voltage: Batlery voltage
OK
E Y

CHECK GROUND CIRCUIT. NG | Check the following.

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

2. Disconnect ECM harness conneclor. (F),

3. Check hamess continuity between termi- ® Harness for open or short
nal (1) and ECM terminal (323). between ECM and rear
Continuity should exist. heated oxygen sensor LH
If OK, check harness for short. If NG, repair harness or

conneciors.
OK
¥
NG

Replace rear heated oxy-
gen sensor (left bank).

n)
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o
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TROUBLE DIAGNOSIS FOR DTC P0161

iza

% 2 1-—-——|
1.5 /\& 3 —t— - -y
DISCONNECT 1
4 1
B~
I
[
N PO
e )
1
I_—_.
1
TS ’ 2T
DISCONNECT | 4[5 —e————
1 1
1 1
A Y
| R U O R

&)

SEF711R

324

Rear Heated Oxygen Sensor Heater (Left bank)
(DTC: 1002) (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check the following.

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

2. Check continuity.

Terminal No. Continuity
@ad® @@ o
®and @, @, ®
If NG, replace the rear heated oxygen sensor.

CAUTION:

Discard any heated oxydgen 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.
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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 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 extremely large (The actual mixture ratio is too lean.), the [z
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

, , ECM
Density of oxygen in exhaust gas (ECCS . Eiid
Front heated oxygen sensors (Mixture ratio fesdback signal) ™ control | Injectors
module) e
=\
Diagnostic Trouble o Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
PO171 * Fuel injection system does not operate properly. * Intake air leaks
0118 * The amount of mixture ratio compensation is too large. (The | ® Front heated oxygen sensor (right bank) FE
mixture ratio is too lean.) * Injectors {right bank)
¢ Exhaust gas leaks N
¢ |Incarrect fuel pressure Gl
* Lack of fuel
* Mass air flow sensor
BT
AT
[
DIAGNOSTIC TROUBLE CODE CONFIRMATION R
macvetestl [ PROCEDURE (Overall)
SELF-LEARN B1 1 100% 1) Start engine and warm it up sufficiently.
O RO NITOR ot 2) Turn ignition switch “OFF” and wait at least 5 seconds. =0
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 T
A/F ALPHA-BA 100% “CLEAR".
I 5) Select “DATA MONITOR” mode with CONSULT. o
= 6) Start engine again and run it for at least 10 minutes at RS
CLEAR J : gine ag
SEF967Q idle Speed.
The DTC PO171 shouid be detected at this stage, if a 5T
malfunction exists. =
7} I it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too. s
OR i)
&L
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Right bank)
(Lean side) (DTC: 0115) (Cont’d)

‘."rui. 1) Disconnect mass air flow sensor harness connector.
& 2} Start engine and run it for at least 3 seconds at idle
speed.
3) Stop engine and reconnect mass air flow sensor har-
ness connector.
4) Turn ignition switch “ON".
/ 5) Perform Diagnostic Test Mode | (Self-diagnostic
4 results) with ECM. Make sure DTC 0102 is detected.
// ; 8) Erase the DTC 0102 by changing from Diagnostic Test
MEF543C 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 it is difficult to start engine at step 8, the fusl injection
system also has a malfunction.

326 EC-168



TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Right bank)
(Lean side) (DTC: 0115) (Cont’'d)

EC-FUELRH-01

BATTERY (Via 7 Gl
i - IGNITION SWITCH
fuszblie link) ON or START
§ 204 Refer to EL-POWER. | WA
15A Refer to EL-POWER.
Ca] :
y : § i
l—'—m B/R | N
W ‘ I LE
B/R ke
1 €D
H_LII waww : Detectable line
OFF ST | IGNITION for DTC
SWITCH B/A = Non-detectable
o I " line for DTC
‘@[ =) FE
B/R FRONT HEATED
@ OXYGEN SENSOR RH
B/R € o
i 2
A Lil [L2] B
® ® B ¥ T
I ] 1 1z
B{H E{E B/R ‘ { “
A7
2 =] 2 | | &
INJECTOR (21 INJECTOR L] INJECTOR NN
No.1 No.3 No.5 : :
€59 (F=E)] €52 Pl =
(1] ] 1] ] P0
W W/R L I :
I I I t]® 4,
W W/R L B W I
I[fo21 104 I[z081 [119] [l o—0—90 B
INJ INJ INJ 02HFR 025FR =
#1 #3 #5
B B 8 B BR
= &£ L L
ECM (ECCS CONTROL MODULE) 8T
12 RS
23] @D ARBENED | €52 €53 E5d |[1]2 3al5[6]7]8] M9D
45/6] W ‘Sl6l7l8/ BR (@23 gy (@ B B B 2[3]5] W [O[o[iii2ishe W a7
1
ks
1
104]102[103f104) [1os]1ogftovf10g 12]3] [4] 5
109]£10]111[112] (t13{11a|{B]t16 [!I-E] /|| O =N
17[ug|1sglizo] [12a]s22ftedt2d] TEmeriong 119
1B

HEC113
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TROUBLE DIAGNOSIS FOR DTC P0171

SEF099P

Fuel Injection System Function (Right bank)
(Lean side) (DTC: 0115) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for
an exhaust air leak before three way cata-

NG

Repair or replace.

:
!

(] L
Front heated oxygen sensor
RH harmess connector (7

o

S

MEF875FB
B & [ e
A€ A€
[ Eom_[olcomeoron] G
50

&

SEFG17P

lyst.
l OK

Y

CHECK FOR INTAKE AIR LEAK.

Start engine and run it at idle. Listen for
an intake air leak after the mass air flow
$ENnsor.

OK
B v

NG

Repair or replace.

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 connector.

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

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

Continuity should not exist.
If OK, check harness for short.

328

OK

Y

NG

Repair harness or connec-
tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-26.
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/em?, 36.3 psi)

When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 299.1 kPa

(3.05 kgfem?, 43.4 psi)

NG

Check fuel pump and cir-

Y

lOK
®

EC-170

cuit. Refer to EC-260, 316.




TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Right bank)
(Lean side) (DTC: 0115) (Cont’d)

®

!

CHECK MASS AIR FLOW SENSOR.
Check "MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT.
At idling:
2.3 - 4.8 g'm/sec (Non-turbo-
charger models with M/T)
2.9 - 6.0 gm/sec (Non-turbo-
charger models with A/T)
2.6 - 5.3 gm/sec (Turbocharger
models with M/T)
2.9 - 6.0 g-m/sec (Turbocharger
models with A/T)
At 2,500 rpm:
7.9 - 15.5 g-mfsec (Non-turbo-
charger models with M/T)
8.7 - 16.9 g-m/sec (Non-turbo-
charger models with A/T)
9.3 - 18.1 gm/sec (Turbo-
charger models with M/T)
8.8 - 17.2 g-m/sec {Turbo-
charger models with A/T)

CR
G@ Check “mass air flow” in MODE 1
=" with GST.
At idling:
2.3 - 4.8 gm/sec (Non-turbo-
charger models with M/T)
2.9 - 6.0 g-m/sec (Non-turbo-
charger models with A/T}
2.6 - 5.3 gm/sec (Turbocharger
models with M/T)
2.9 - 6.0 g-m/sec (Turbocharger
models with A/T)
At 2,500 rpm:

7.9 - 15.5 g-m/sec {(Non-turbo-
charger models with M/T)
8.7 - 16.9 gm/sec (Non-turbo-
charger models with AT)
9.3 - 18.1 g-m/sec (Turbo-
charger models with M/T)
8.8 - 17.2 g:m/sec (Turbo-
charger models with A/T)

iOK

EC-171

NG

Check connectors for
rusted terminats or loose
connections in the mass air
flow sensor circuit or
engine grounds.

Refer to EC-108.

Bl

BR

ST

=5
&)
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TROUBLE DIAGNOSIS FOR DTC P0171

B AcTivETEST B
* k% POWER BALANCE * * %

|

zzo=cz===z MONITOR ==========
CMPS*RPM (POS) 737rpm
MAS AIR/FL SE 1.20V
IACN-AACH 26%
lyj
BB 213 ][4] test
(5061 [ ]| srant

SEF968Q

R z
GCligk
C/,-“r
=5 ) Suitable tool
/1 GlieK
C/,-c P
MEC703B
D]
SEF595Q
330

Fuel Injection System Function (Right bank)
(Lean side) (DTC: 0115) (Cont’d)

l

CHECK FUNCTION OF INJECTORS

(RIGHT BANK).

1. Instal? all parts removed.

2. Start engine.

3. Perform “POWER BALANCE” in

“ACTIVE TEST” mode with
CONSULT.

. Make sure that each circuit pro-
duces a momentary engine
speed drop.

OR

NG

Perform TROUBLE DIAG-

. Listen to each injector operating
sound.
Clicking noise should be
heard.

OK
v

Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle.

hd

1. Turn ignition switch “OFF".

2. Disconnect injector harness connectors
on left bank.

Remove injector gallery on right bank.
Refer 1o EC-27.

Keep fuel hose and all injectors con-
nected to injector gallery.

The injector harness connectors an right
bank should remain cennected.

3.

D !

h 4

NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-311.
Repair harness or connec-
tors.

1. Disconnect all ignition ceil harness con-
nectors.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.

NG

Replace injectors from

oK
Y

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

Y

INSPECTION £ND

EC-172

which fuel does not spray
out.




TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)
(Rich side) (DTC: 0114)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the g
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 extremely large (The actual mixture ratfio is too rich.), the g
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).
ECM B
Density of oxygen in exhaust gas (ECCS : [El
Front heated oxygen sensors (Mixiure ratio feedback signal) ™ control > Injectors
maodule) L3
Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
PO172 ® Fuel injection system does not aperate properly. * Front heated oxygen sensor (right bank)
0114 * The amount of mixture ratio compensation is too large. (The | ® Injectors (right bank) FE
mixture ratio is too rich.) e Exhaust gas leaks
* |ncarrect fuel pressure .
* Mass air flow sensor CL
LT
AT
[=
DIAGNOSTIC TROUBLE CODE CONFIRMATION R
mrcTivetesTl [ PROCEDURE (Overall)
SELF-LEARN B1:100% 1) Start engine and warm it up sufficiently. s
O NITOR ot 2) Turn ignition switch “OFF” and wait at least 5 seconds. =%
CMPS'RPM (POS) orpm 3) Turn ignition switch "ON" and select "SELF-LEARN
COOLAN TEMP/S 93°C CONTROL” in “ACTIVE TEST” mode with CONSULT. a7
FR OZ SEN-B1 0.9V ' 4) Clear the self-tearning control coefficient by touching ="
A/F ALPHA-B1 100% “CLEAR".
m 5) Select “DATA MONITOR” mode with CONSULT. 2@
L CLEAR 6) Start engine again and run it for at least 10 minutes at i
SEFO69C idie speed.

The DTC P0172 should be detected at this stage, if a BT
malfunction exists. =
7) If it is difficult to start engine at step 6. the fuel injection

system has a malfunction, 100, e
OR Tl

EL

o
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)

® 2

332

(Rich side) (DTC: 0114) (Cont’d)

Disconnect mass air flow sensor harness connector.
Start engine and run it for at least 3 seconds at idle
speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON”.

Perform Diagnostic Test Mode 1l (Self-diagnostic
results) with ECM. Make sure DTC 0102 is detected.
Erase the DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode |.

Perform Diagnostic Test Mode I (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.
Start engine again and run it for at least 10 minutes at
idle speed.

The DTC 0114 should be detected at this stage, if a
malfunction exists.

If it is difficult to start engine at step 8, the fuel injection
system aiso has a malfunction.

EC-174



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)
(Rich side) (DTC: 0114) (Cont’d)

EC-FUELRH-01

BATTERY (Via 7 a3l
: ; IGNITION SWITCH
fu51b1|e 1ink) ON or START
Refer to EL-POWER. I e
Uil
g !i_—s—A] § Refer to EL-POWER. .
" ) b
W - b El
B/R
= | -
r:l_l B/R L%
1
| | aT @ mmw : [Detectable line
CJF:‘/. %ﬁ'}%ﬁw B/R . Lur DTC
N === : Non-detectable
o I line for DTC
ACC [ON B/A
[ | =
H th e
B/R FRONT HEATED
I'"_I@ OXYGEN SENSOR RAH -
U2 &= &2 el
8" O =
o @ B W [T
i i | £33
B/R B/R B/R ‘ I fl
| | I P
= =1 =1 I B A7
INJECTOR [21 INJECTOR [2] INJECTOR N B
No.1 No.3 No .5 g I
(F=T) E53 52D i1 o
4] 4] 1] ] ED
W W/R L N
I | | tj® =
W W/R L B W I
o2l 104 [l (119 =9l o—0—9 B
INJ INJ INJ O2HFR 02SFR
#1 #3 #5
B8 B B8 B DR
£ L X L

@
=]

ECM (ECCS CONTROL MODULE)

..UJ
el

{[2]3] €D 1[2][3][4\ E=D @-- 1[2 3[4|5[6[7[8] ¢19D
4]sf6] w \g[6[7]8/ BR GY g I14[3[5] w [ofwltfa3e] W o
[HA,

| —— |

101]402(103]104| [105{108{107]108) 44}45]4647| _|6465(66] ail
1oftro]ti3[142] fix3ftsaftas]te O Aaedot 53737697;gi

117]118]119[420] |124[1e2f123{1e4 53 ey 180) || 6Y LdER
s

HEC113
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)
(Rich side) (DTC: 0114) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

B

. DISCONNECT

[_Ecm To[ connecTor |
50

& DISCOMKNECT
S4€
e

i

SEFG17P

334

4, Check harness continuity between ECM
terminal {or terminal @) and
ground.

Continuity should not exist.
If OK, check harness for short.

OK

\d

l
CHECK FOR EXHAUST AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for an o
exhaust air leak before the three way cata-
seFogop| | ISt
7o = OK
[:> / g[ Intake manlfoIdJ B
Front *- collector HH
T 7~ CHECK FRONT HEATED OXYGEN SEN- NG; Repair harness or connec-
/8 ” A SOR (RIGHT BANK). * tors.
F: ‘ 1. Turn ignition switch “OFF”.
\\!.l - "‘ 3 1']_ 2. Disconnect front heated oxygen sensor
7 ﬁ' SEZaip RH harness connector and ECM har-
l -"’EQ
/ L7 s \ . ness connector.
o £ “Front heated o Oxygen sensor 3. Check harness continuity between ECM
N RH harness connector 1 terminal and terminal @
"j:)/ o MEF875FB Continuity should exist.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-26.
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 reguiator valve
vacuum hose is disconnected.
Approximately 298.1 kPa

(3.05 kgfcm?, 43.4 psi)

NG | Check fuel pump and cir-

Y

lOK
@

EC-176

cuit. Refer to EC-260, 316.




TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)
(Rich side) (DTC: 0114) (Cont’d)

@
CHECK MASS AIR FLOW SENSOR. NG | Check connectors for &l
@ Check “MASS AIR FLOW” in "1 rusted terminals or loose
“"DATA MONITOR” mode with connections in the mass air
CONSULT. flow sensor circuit or engine [l
At idling: grounds,
2.3 - 4.8 gm/sec {(Non-turbo- Refer to EC-108.
charger models with M/T) ElR

2.9 - 6.0 g-mv/sec (Non-turbo-
charger models with A/T) _
2.6 - 5.3 g-m/sec (Turbocharger LG
models with M/T)

2.9 - 6.0 g-m/sec (Turbocharger
models with A/T) EC
At 2,500 rpm:

7.9 - 15.5 g-m/sec (Non-turbo-

charger models with M/T) E
8.7 - 16.9 g-m/sec (Non-turbo-
charger models with A/T}) ~
9.3 - 18.1 gm/sec (Turbo- Gl
charger models with M/T)
8.8 - 17.2 g-m/sec (Turbo- o
charger models with A/T) T
OR
e@f Check “mass air flow" in MODE 1 a7
with GST. o
At idling:
2.3 - 4.8 g-m/sec (Non-turbo- ER)
charger models with M/T)
2.9 - 6.0 g-m/sec (Non-turbo-
charger models with A/T) 248
2.6 - 5.3 g'm/sec (Turbocharger e
models with M/T)
2.9 - 6.0 g-m/sec (Turbocharger BA
models with A/T)
At 2,500 rpm:
7.9 - 15.5 g-m/sec (Non-turbo- BR

charger models with M/T)

8.7 - 16.9 g-m/sec (Non-turbo-
charger models with A/T) a7
9.3 - 18.1 gmy/sec (Turbo-
charger models with M/T)
8.8 - 17.2 g-m/sec {Turbo- ELS
charger models with A/T)

ICE BT
EL

—
=
=45
=g

EC-177 335



TROUBLE DIAGNOSIS FOR DTC P0172

B AcTive TEST H

* % % POWER BALANGCE * # *
MONITOR
CMPSsRPM (POS)
MAS AIR/FL SE
IACV-AACHY

737rpm
1.20v
26%

O

Is]le]l 1 ]

TEST

]

START

SEF968Q

At idle

Suitable teol

A,

I

Click
C/"f-‘lr

MEC703B

336

Fuel Injection System Function (Right bank)
(Rich side) (DTC: 0114) (Cont’d)

l
CHECK FUNCTION OF INJECTORS NG | Perform TROUBLE DIAG-
(RIGHT BANK). 7| NOSIS FOR NON-DE-
1. Install all parts removed. TECTABLE ITEMS,
2. Start engine. “Injectors”, EC-311.
. 3. Perform “POWER BALANGE" in Repair harness or connac-
@ “ACTIVE TEST” mode with tors.
CONSULT.
4. Make sura that each circuit pro-
duces a momentary engine
speed drop.
CR
{=p\ 3. Listen to each injector operating
)
4= sound.
Clicking noise should be
heard.
OK
Y
Remove injector assembly.
Refer to EC-27.
Keep fuel hose and all injectors connected
to injector gallery.
Y
Confirm that the engine is cocled down
and there are no fire hazards near the
vehicle.
A J
1. Disconnect all injector harness connec-  [DNiPS | Aeplace the injectors from

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.

Does not drip.

r

Check ECM pin terminals for damage and

check the connection of ECM harmess con-
nector, Reconnect ECM harness connector
and retest.

hd

INSPECTION END

EC-178

" | which fuel is dripping.




TROUBLE DIAGNOSIS FOR DTC P0174

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.
in case the amount of the compensation value is extremely large {The actual mixture ratio is too lean.), the
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

Fuel Injection System Function (Left bank)
(Lean side) (DTC: 0210)

Diagnostic Trouble
Code No.

Malfunction is detected when ...

) ) ECM
Density of oxygen in exhaust gas (ECCS
Front heated oxygen sensors (Mixture ratio feedoack signal) ™ control » Injectors
module)
Check ltems

(Possible Cause)

PO174
0210

* Fuel injection system does not operate properly.
* The amount of mixture ratio compensation is too large. (The
mixture ratio is too lean.)

* |ntake air leaks

* Front heated oxygen sensor (left bank)
¢ injectors {left bank}

® Exhaust gas leaks

* |ncorrect fuel pressure

* Lack of fuel

* Mass air flow sensor

macTvetestl [
SELF-LEARN B : 100%
CONTROL B2 : 100%
=zzozzzzms MONITOR zzzzzzzzzc
CMPSRPM {(POS) Orpm
COOLAN TEMP/S 93°C
FR (2 SEN-B2 0.0tV
AF ALPHA-B2 100%
i
CLEAR B
SEF970Q

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE (Overall)

® 2

“CLEAR".

Start engine and warm it up sufficiently.
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 contral coefficient by touching

5) Select “DATA MONITOR” mode with CONSULT.

6) Start engine again and run it for at least 10 minutes at

idle speed.

The DTC P0174 should be detected at this stage, if a

malfunction exists.

7) If it is difficult to start engine at step 6, the fuel injection

system has a malfunction, too.

EC-179

OR

A
Bl

LG

RE
Ck

T
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[DX

337



TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Left bank)
e (Lean side) (DTC: 0210) (Cont’d)

‘P‘ 1) Disconnect mass air flow sensor harness connector.

&/ 2) Start engine and run it for at least 3 seconds at idle

Mass air flow sensor speed.

{ 2rnees connector 3) Stop engine and reconnect mass air flow sensor har-
ness connector.

4) Tum ignition switch “ON”.

5) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 0102 is detected.

6) Erase the DTC 0102 by changing from Diagnostic Test
Mode 1l to Diagnostic Test Mode I.

7} Perform Diagnostic Test Mode I (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.

8) Start engine again and run it for at ieast 10 minutes at
idle speed.
The DTC 0210 should he detected at this stage, if a
malfunction exists.

9} |Ifitis difficult to start engine at step 8, the fuel injection
system also has a malfunction.

338 EC-180



TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Left bank)
(Lean side) (DTC: 0210) (Cont’d)

EC-FUELLH-01

BATTERY (Via . ]
fusible 1ink) IGNITION SWITCH
30A Refer to EL-POWER. l WA
(3] § 1350A Refer to EL-POWER.
" - v &Y
=y €L B/R
L | =
l B/R L&
1 €
LU - mmm : Detectable line
AL R A,
NS | " line for DIC
ACC [ON B/R
& il FE
B/R FAONT HEATED
OXYGEN SENSOR LH &l
42
B{R g =
@ @ B W 1)
] ] | B
B/R B/R B/R i1
=] il 2] v <
INJECTOR INJECTOR INJECTOR AR
é No.2 No .4 No.& : :
E5D ] El
(L] L] (L] ] L
W/G W/B W/L R
| | | e g
W/G W/B W/L B W I
[fzos1 111 113 [121] [51] o—eo—0 e
INJ INJ INJ O2HFL 02SFL
#2 #4 #6
B B B B °F
4L L &L &
€D F1D 3 30 .
ECM (ECCS CONTROL MODULE) &1
~ [N [ e
112[3| €D (AT213[4 €28 €49 €0 &BD [12 3]4[5[6]7]8] BB
ilsls] W Q23 oy ‘&l6i7]8) BR B B 8 (435 W [9[oifi2[3 W T
104102 103;104( [£05{106{107(108 2%51272 230 E]I;
o[ 110[t13}112] [1eaftsalt1s]te6
33343536,37] A5ElEeb7EE737 475,75
R EI B EEE Ilaalalgi o] , 73747576

HEC114

EC-181 339



TROUBLE DIAGNOSIS FOR DTC P0174

SEF099P

BTN
ront heated oxygen sensor

AN
90‘ Intake manifold
Il coliector LH

B m DISCONNECT
A€

[__Ecm__|o[connecTon]|
51

MEF874FB

& DISCONNEC™
Vel 3

1]

(3

SEF629P

340

Fuel Injection System Function (Left bank)
(Lean side) (DTC: 0210) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air [eak before three way catalyst.

NG

Repair or replace.

OK

Y

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle. Listen for an
intake air leak after mass air flow sensor.

NG

Repair or replace.

S

CHECK FRONT HEATED OXYGEN SEN-

SOR (LEFT BANK).

1. Turn ignition switch “OFF".

2. Discornect front heated oxygen sensor
LLH harness cennector and ECM harness
connactor.

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

4. Check harness continuity between ECM
terminal @ {or terminal @) and
ground.

Continuity should not exist.
If OK, check harness for short.

NG

Repair harness or connec-

lOK

tors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-26.
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 kg/em?, 43.4 psi)

NG

Check fuel pump and cir-

lOK
®

EC-182

¥

cuit. Refer to EC-260, 316.




TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Left bank)
(Lean side) (DTC: 0210) (Cont’'d)

®
CHECK MASS AIR FLOW SENSOR. NG | Check connectors for ief
Check “MASS AIR FLOW" in | rusted terminals or loose
“DATA MONITOR™ mode with connections in the mass air
CONSULT. - | flow sensor circuit or engine 412,
At idling: grounds.
2.3 - 4.8 gm/sec (Non-turbo- Refer to EC-108. -~
charger models with M/T) El

2.9 - 6.0 g-m/sec (Non-turbo-
charger models with A/T) B
2.6 - 5.3 gm/sec (Turbocharger L
models with M/T)
2.9 - 6.0 g-m/sec (Turbocharger
models with A/T)

At 2,500 rpm:
7.9 - 15.5 g-mfsec (Non-turbo-
charger modeis with M/T) FE
8.7 - 16.9 g-m/sec {Non-turbo-
charger models with A/T) N
9.3 - 18.1 g-m/sec (Turbo- GL
charger models with M/T)
8.8 - 17.2 g-m/sec (Turbo- -
charger models with A/T) &

OR
@ Check “mass air flow” in MODE 1 i
: with GST.

At idling:
2.3 - 4.8 gm/sec (Non-turbo-
charger models with M/T)
2.9 - 6.0 gm/sec (Non-turbo-
charger models with A/T)
2.6 - 5.3 g-mfsec (Turbocharger
maodels with M/T)
2.9 - 6.0 g-m/sec (Turbocharger
models with A/T)

At 2,500 rpm:
7.9 - 15.5 g'm/sec {Non-turbo-
charger models with M/T)
8.7 - 16.9 g-m/sec (Non-turbo-
charger models with A/T) &
9.3 - 18.1 g'm/sec (Turbo-
charger models with M/T)
8.8 - 17.2 g-m/sec (Turbo- BS
charger models with A/T)

m

T

20

=

OK
} 5T
[RA
E
(R

EC-183 3l



TROUBLE DIAGNOSIS FOR DTC P0174

BactivetesTl [
* %% POWER BALANCE % % %
—========- MONITOR =======z=:
CMPS+«RPM (POS) 737rpm
MAS AIR/FL SE 1.20V
IACV-AACHY 26%
M
(1 EA[31[4 ] TesT
(516l |l | START
SEF971Q
.
p 7
@ LD %

At idle

cf"‘-'/r
=W Suitable tool
71 Cliek
Cry, i
MEC703B
SEF595Q
342

- Fuel Injection System Function (Left bank)
(Lean side) (DTC: 0210) (Cont’d)

CHECK FUNCTION OF INJECTORS

{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 momentary engine
speed drop.

OR

NG

Y

Perform TROUBLE DIAG-

3. Listen to each injector operating
sound.
Clicking noise should be
heard.

OK
L 4

Confirm that the engine is cooled down
and there are no fire hazards near the
vehicle.

A J

1. Turn ignition switch “QFF".

2. Disconnect injector harness connectors
on right bank.

Remove injector galiery on left bank.
Refer to EC-27.

Keep fuel hose and all injectors con-
nected to injector gallery.

The injector harness connectors on left
bank should remain connected.

3.

m v

NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-311.
Repair haress or connec-
fors.

1. Disconnect all ignition coil harness con-
nectors.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays cut from injector.

NG

Replace injectors from

OK

Y

Check ECM pin terminals for damage and

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

hd

INSPECTICN END

EC-184

" | which fuel does not spray

out.




TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)
(Rich side) (DTC: 0209)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the @
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.

In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.), the [z
ECM judges the condition as the fuel injection system malfunction and light up the MiL (2 trip detection logic)..

. . ECM =
Density of oxygen in exhaust gas (ECCS 2
Front heated oxygen sensors {Mixture ratio feedback signal) ™ control » Injectors
module} L&
Diagnostic Trouble N Check tems
Code No. . Malfunction is detected when ... (Possible Cause)
P0O175 ¢ Fuel injection system does not operate propetly. * Front heated oxygen sensor {left bank) B
0209 ¢ The amount of mixture ratio compensation is too large. (The | ® Injectors {left bank) [FE
mixture rafio is too rich.) * Exhaust gas leaks
¢ |Incarrect fuel pressure .
» Mass air flow sensar GL
T
AT
P
DIAGNOSTIC TROUBLE CODE CONFIRMATION =S
macTiveTesTlH [ PROCEDURE (Overall)

SELF-LEARN B1:100% 1) Start engine and warm it up sufficiently. -
__CONTROL B2 100% 2) Turn ignition switch “OFF” and wait at least 5 seconds. S0
.......... MONITOR =====zz==: o ) k1 p

CMPS*RPM (POS) Qrpm 3) Turn ignition switch “ON” and select "SELF-LEARN
COCLAN TEMP/S 93°C CONTROL" in “ACT'VE TEST” mod_elwith CONSULT &
FR 02 SEN-B? 0.9V 4) Clear the self-iearning control coefficient by touching <
AJF ALPHA-B2 100% “CLEAR".
Iy 5) Select “DATA MONITOR" mode with CONSULT. RS
CLEAR 8) Stan engine again and run it for at least 10 minutes at ™
SEFS720Q) idle speed.

The DTC P0175 should be detected at this stage, il a BT
malfunction exists. =
7) i it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too. [
OR o

EC-185 343



TROUBLE DIAGNOSIS FOR DTC P0175

=

Mass air flow sensor
o harness connector

MEF543C

344

Fuel Injection System Function (Left bank)
(Rich side) (DTC: 0209) (Cont’d)

® 3

Disconnect mass air flow sensor harness connector.
Start engine and run it for at least 3 seconds at idle
speed.

Stop engine and reconnect mass air flow sensor har-
ness connector,

Turn ignition switch “ON".

Perform Diagnostic Test Meode |l (Self-diagnostic
results) with ECM. Make sure DTC 0102 is detected.
Erase the DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode L.

Perform Diagnostic Test Mode I (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.
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.

if it is difficult to start engine at step 8, the fuel injection
system also has a malfunction.

EC-186



TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)
(Rich side) (DTC: 0209) (Cont’d)

EC-FUELLH-01

BATTERY (Via T Gl
I : IGNITION SWITCH
fus:blei 1ink) ON or STAAT
Refer to EL-POWER. | A
30A 15A (A
Refer to EL-POWER.
Cd] g
L} -
W - ; Eli
B/R
| . .
i B/R LE
1 €12
L] || msmm : Detectable line
OFF ST | IGNITION @ for DTC
SWITCH B/A . Noh-
“ = Non-detectable
o M35 l line for DTC
ll l_iJ?l_l FE
B/R FRONT HEATED
|3 ) OXYGEN SENSOR LH ol
';‘ iy L2 .
1 2
| .
® o B W (AT
] ] 1 3P
B/R E{_H‘ B/R ‘ } fll
2 2 2 I | 5
(2] INJECTOR [Z1 INJECTOR [ INJECTOR Pl
é No.2 No.4 No.6& f :
€5D W )
] [1] ] ] P
W/G W/B W/L L
| | tle® e
W/G W/B W/L B W I
{[xo] [FwEi] (F¥E] [121] Gl o—0o—0 BA;
INJ INJ INJ 02HFI. 02SFL
#2 #4 #6
)|y
B B B B |D\_'1E
= L L L
F28) .
ECM (ECCS CONTROL MODULE) S
1[2[3] €D ARE[A B K €49 60 EED (12 3[4[5[6]718] (5D
45[6] W @d2[® gy \&5l6l7|8/ BR @ g B g 4|3[5] W [o[iofiffio3lia W a7
A
| p—
101]102[103f104] [105[108[107[108 1[2]3] [4] EQEN NE el
walt1of111]112] [13ftsaltis] i 51 EE] )| O EEE?J%%EEE e
urjussfugften] [1adlte2ltesfied  igigaae) (19 a3l Jaoaq 142143
11353

HEC114
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TROUBLE DIAGNQOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)
(Rich side) (DTC: 0209) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION STAF]T

Y

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.

A d

lntake manifold
collectar LH

OK

E ¥

SEF09SP
\ ENTIE N
N s Front heated oxygen sensor
N LH harness connector\
Y “
\ s
1. ‘s
N\
Front

MEF874FB

DISGONNECT

&\ 5 //
N I € (4 es}

[ NNECTOH BE

&) l

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 exist.

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

Continuity should not exist.
If OK, check hameass for short.

NG

Repair harness or connec-

iOK

tors.

SEFG29P

346

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-26.
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/fem?, 36.3 psi)

When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 299.1 kPa

(3.05 kg/cm?, 43.4 psi)

NG

Check fuel pump and cir-

lOK
®

EC-188

| cuit. Refer to EC-260, 316.




TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)
(Rich side) (DTC: 0209) (Cont’d)

®

!

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW” in
“DATA MONITOR"” mode with
CONSULT.
At idling:
2.3 - 4.8 g-m/sec (Non-turbo-
charger models with M/T)}
2.9 - 6,0 gm/sec (Non-turho-
charger models with A/T)
2.6 - 5.3 gm/sec (Turbocharger
models with M/T)
2.9 - 6.0 gm/sec (Turbocharger
models with A/T)
At 2,500 rpm:
7.9 - 15.5 g‘m/sec {Non-turbo-
charger models with M/T)
8.7 - 16.9 gm/sec (Non-turbo-
charger models with A/T)
9.3 - 18.1 gm/sec (Turbo-
charger models with M/T)
8.8 - 17.2 g-m/sec (Turbo-
charger models with A/T)

NG

OR
@ Check “mass air flow” in MODE 1
- with GST.
At idling:

2.3 - 4.8 g'm/sec (Non-turbo-
charger models with M/T)
2.9 - 6.0 gm/sec (Non-turbo-
charger models with A/T)
2.6 - 5.3 gm/sec (Turbocharger
maodels with M/T)
2.9 - 6.0 g'm/sec (Turbocharger
models with A/T)

At 2,500 rpm:
7.9 - 15.5 g-m/sec {Non-turbo-
charger models with M/T)
8.7 - 16.9 g-m/sec (Non-turbo-
charger models with A/T)
9.3 - 18.1 gm/sec (Turbo-
charger models with M/T)
8.8 - 17.2 g-m/sec (Turbo-
charger models with A/T)

LOK

EC-189

Check connectors for
rusted terminals or loose
connections in the mass air
flow sensor cirguit or enging
grounds,

Refer to EC-108.

£

DX
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TROUBLE DIAGNOSIS FOR DTC P0175

WacriveresTl [
#* % & POWER BALANCE ok % %
z===7z==mr MONITOR ====z=zz=:
CMPSsRPM (POS) 737rpm
MAS AIR/FL SE 1.20V
IACV-AACN 26%
m
! > [ HEES
|56l [ [|isTaRT

SEF971¢

Cliek
C/,-c 4
— / Suitable tool
/] ClicK
C/,-c “
MEC703B
348

Fuel Injection System Function (Left bank)
(Rich side) (DTC: 0209) (Cont’d)

l

CHECK FUNCTION OF INJECTORS

(LEFT BANK).

1. Install all parts removed.

2. Start engine.

3. Perform "POWER BALANCE” in
“"ACTIVE TEST” mode with
CONSULT.

. Make sure that each circuit pro-
duces a momentary engine
speed drop.

OR

NG

. Listen to each injector operating
sound.
Clicking noise should be

heard.
l OK

Remove injector assembly.

Refer to EC-27.

Keep fuel hose and all injectors connected
to injector gallery.

A4

Confirm that the engine is cooled down
and there are no fire hazards rear the
vehicle.

A

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-311.
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.

Y

Check ECM pin terminals for damage and

check the connection of ECM harnass con-
nector. Reconnect ECM harmess connector
and retest.

Y

INSPECTION END

EC-190

Replace the injectors from
which fuel is dripping.




TROUBLE DIAGNOSIS FOR DTC P0180

—~| Fuel Temperature Sensor (DTC: 0402)
/ // \@l‘“ The fuel temperature sensor, built into the fuel tube, senses fuel
temperature. When the fuel temperature is higher than specified,

the ECM (ECCS control module) turns the fuel pressure regulator
control solenoid valve ON and raises fuel pressure. &l

— FueE temperature sensar

SEF663N Bl

* Freeze frame data is not stored in the ECM for fuel temperature sensor. The MIL will not light up for

a fuel temperature sensor malfunction. LG
Diagnostic
heck |
Trouble Code Malfunction is detected when ... C .ec tems
No {Possible Causes)
PO180 * An excessively low or high voltage signal from the fuel | * Harness or connectors
0402 temperature sensor is sent to ECM. (Fuel temperature sensor circuit is open or shorted.) i
¢ Fuel temperature sensor

ek
DIAGNOSTIC TROUBLE CODE CONFIRMATION KT
PROCEDURE Ll
1) Turn ignition switch “ON",
2) Select “DATA MONITOR” mode with CONSULT. AT
3) Wait at least 5 seconds.
OR

& 1) Turn ignition switch “ON” and wait at least 5 seconds. ©f
= 2) Select "MODE 3” with GST.
OR
1) Turn ignition switch “ON" and wait at least 5 seconds. Ff
2} Turn ignition switch “OFF" and wait at least 5 seconds,
and then turn “ON".
3) Perform “Diagnostic Test Mode il (Self-diagnostic [&
resuits)” with ECM.

EC-191 L 349



TROUBLE DIAGNOSIS FOR DTC P0180
Fuel Temperature Sensor (DTC: 0402) (Cont'd)

EC-FTS-01
ECM
(ECCS
CONTROL
MODULE)
TFUEL
Ez
BAR

: Detectable line
for DTC

: Non-detectable
line for DTC

FUEL
TEMPERATURE
SENSOR

toifoefio3t04) [1cefrosftorfiog] _ [A12[3] [4]
10a[t10]414]112] [t13)114]115]416 EEE[?][EE
17juts[tofizo] [12selteslied] SisIE

|44|45||4557! b4

g 4849150(5¢ a_t:_on
B5I6[57 /50737 4[75(76)

[eld [d0jaq 142143 %%Fslélélﬁrlﬁ 0] || Y | RN

HEC115
330 EC-192



TROUBLE DIAGNOSIS FOR DTC P0180
Fuel Temperature Sensor (DTC: 0402) (Cont’d)

I DIAGNOSTIC PROCEDURE
Fuel temperature sensor
hamess connector INSPECTION START
4 a

CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or cannec- Gl

1. Turn ignition switch “OFF". "1 tor.

2. Disconnect fuel temperature sensor har- T
ness connector and ECM harness con- b4
nector.

3. Check harness continuity between ECM =1

SEF468! terminal 62) and terminal (1). Sl
Continuity should exist.
DISCONNECT g g If OK, check harness for short. LG
A€ @ AE
[ ecm o] CONNECTOR]| E CHECK COMPONENT NG | Reptace fuel temperature
52 (Fuel temperature sensor). | sensor.
Refer to “COMPONENT INSPECTION"”
@ below. S
OK
Y
- i
SEFGESR Dlscgnnect .and. reconnect harness connec- GL
tors in the circuit. Then retest.
Trouble is not fixed. T

Check ECM pin terminals for damage or

the connection of ECM harness connector. AT

Reconnect ECM harness connector and -

retest.

2
Y
INSPECTION END
[FA
COMPONENT INSPECTION B
Fuel temperature
sensar terminal Fuel temperature sensor
s 1. Disconnect fuel temperature sensor harness connector. EE
- 2. Check resistance between terminal and ground as shown in
E the figure.
&
Temperature °C (°F) Resistance k() ST
@ 20 (68) 21-29
- 50 (122) 0.68 - 1.00 (35
SEF666R 80 (176) 0.30 - 0.33
If NG, replace fuel temperature sensor. BT
[F&
EL
1D

EC-193 o 351



TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

ON

If m
sor
The

Multiple Cylinder Misfire, No. 1 - 6 Cylinder
Misfire (DTC: 0701 - 0603)

BOARD DIAGNQOSIS L.OGIC

isfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen-
(OBD), the misfire is diagnosed.
misfire detection logic consists of the following two conditions.

Crankshaft position sensor {OBD)

Engine speed fluctuation ECM

Y

1. One Trip Detection Logic (Three Way Catalyst Damage}
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction indi-
cator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the misfire
every 200 engine 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. f 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.
Dlaggc;:iit;:r;ll';c.)uble Malfunction is detected when ... (PS:S?EIZ ltg;:;e)
P0300 (0701) * Multiple cylinders misfire. * Improper spark plug
¢ |nsufficient compression
P0301 (0608) * No. 1 cylinder misfires. » Incorrect fuel pressure
P0302 {0607) » No. 2 cylinder misfires. * EGRvave
® The injector circuit is open or shorted.
P0303 {0606) * No. 3 cylinder misfires. * |njectors
_ e * Intake air leaks
P03G4 (0605) * No. 4 cylinder misfires. * The secondary ignition control circuit is
P0O305 (0604) * No. 5 ¢ylinder misfires. open or shorted.
¢ Lack of fuel
PO306 (0603) * No. 6 cyfinder misfires. » Magnetized drive piate (Flywheel)

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 - 3,000 rpm for at least 5 minutes.
OR

@g@ 1) Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine again and drive at 1,500 - 3,000 rpm for at least 5 minutes.
4) Select “MODE 3” with GST.

OR

352

1) Start engine and warm it up suificiently.

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

3) Start engine again and drive at 1,500 - 3,000 rpm for at least 5 minutes.
4) Turn ignition switch “OFF”, wait at least 5 seconds, and then turn “ON",
5) Perform “Diagnostic Test Mode |l (Self-diagnostic results)’ with ECM.

EC-194



TROUBLE DIAGNOSIS FOR DTC P0300 - P0306
Multiple Cylinder Misfire, No. 1 - 6 Cylinder

Misfire (DTC: 0701 - 0603) (Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START
v @l
CHECK FOR INTAKE AIR LEAK. NGL Discover air leak location
; Start engine and run it at idle speed. Listen | and repair. -
Suitable tool for the sound of the intake air leak. ik
OK
3 =
MEGE24B| [ GHECK FOR EXHAUST SYSTEM CLOG- | NG [ Repair or replace it. Bl
GING.
E Stop engine and visually check exhaust
BactvetesTl® [ tube, three way catalyst and muffler for LA
* % % POWER BALANCE * % * dent.
=zz==z===== MONITOR zzzz=====: OK
CMPS+RPM (POS} 737rpm
MAS AIR/FL SE 1.20V
IACV-AAC 26% CHECK EGR FUNCTION. NG ["Repair EGR system.
Perform OVERALL FUNCTION CHECK " EE
m (malfunction B) for EGR Function, EC-211.
[+ (314 ] test oK
Glel I llsm| @ ! a
SEF9710 No
PERFORM POWER BALANCE TEST. | Goto :
IE 1. Perform “POWER BALANCE"” in " N
Y o> “ACTIVE TEST” mode. i
/ / Front 2. Is there any cylinder which does
| @ not produce a momentary
i j Injector engine speed drop? fem
{ ’ harness /~ CR il
connectar <Py When disconnecting each injector
\'Q 7 .Lé" harness connector one at a time, is
N ﬂ there any cylinder which does not =
\ produce a momentary engine
speed drop?
), j‘m Yes =
MEF729F v
CHECK INJECTOR. No .| Check injector(s) and cir- E
E p Does each injector make an operating 7| cuit(s). Refer to EC-311. '
oy A 6} sound at idle?
( by 1 &
Y -« NT Yes BE
Al idle g'ick D) Jr :
/c
ek CHECK IGNITION SPARK. NG [ Gheck the secondary igni-
1. Disconnect ignition coil assembly from | tion control circuit. &r
rocker cover. Refer to EC-271.
—< Suitable tool 2. Connect a known good spark piug to
77 Chick the ignition coil assembly. 25
Cs. 3. Place end of spark plug against a suit- B
A able ground and crank engine. :
MEG703B| | 4, Check for spark.
* 0K BT
(Go to @ on next page.}
EL
([P
= SEF973C

EC-195 : 353
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feed hose
B@

SEF3681

TROUBLE DIAGNOSIS FOR DTC P0300 - P0306
Multiple Cylinder Misfire, No. 1 - 6 Cylinder
Misfire (DTC: 0701 - 0603) (Cont’d)
®
|
CHECK SPARK PLUGS. NG | Repair or replace spark
Remove the spark plugs and check for > plug(s}.
fouling, etc.
OK
SEF156I A
CHECK FUEL PRESSURE.
F -

1.
EC-26.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:

Approx. 250.1 kPa

{2.55 kg/cm?, 36.3 psi)

Release fuel pressure to zero. Refer to

NG | Check fuel pump and cir-

7| cuit.

OK

\d

CHECK COMPRESSION PRESSURE.

* Check compression pressure.
Standatrd:
kPa (kg/cm?, psi)/300 rpm
1,285 (13.1, 186)
(Non-turbocharger)
1,177 (12.0, 171) {Turbocharger}
Minimum:
kPa (kg/cm?, psi)300 rpm
981 (10.0, 142)
{Nan-turbocharger)
883 (9.0, 128) (Turbocharger)
Difference hetween each cylinder:
kPa (kgfem?, psi)y300 rpm
98 (1.0, 14)

OK
v

NGL Check pistons, piston rings,

7| valves, valve seats and cyl-
inder head gaskets.

CHECK IGNITION TIMING.

NG

Adjust ignition timing.

Perform BASIC INSPECTION, EC-67.

A4

iOK

EC-196




TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

Multiple Cylinder Misfire, No. 1 - 6 Cylinder
Misfire (DTC: 0701 - 0603) (Cont’d)

)

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW™ in
“DATA MONITOR"” mede with
CONSULT.
At idling:
2.3 - 4.8 g-m/sec (Non-turbo-
charger models with M/T)
2.9 - 6.0 g-m/sec (Non-turbo-
charger models with A/T)
2.6 - 5.3 gm/sec (Turbocharger
modeils with M/T)
2.9 - 6.0 gm/sec (Turbocharger
models with AT)
At 2,500 rpm:
7.9 - 15.5 g'm/sec (Non-turbo-
charger models with M/T)
8.7 - 16.9 g-m/sec (Non-turbo-
charger models with A/T)
9.3 - 18.1 g-m/sec (Turbo-
charger models with M/T)
8.8 - 17.2 gm/sec (Turbo-
charger models with A/T)

NG

OR
N P : "
(‘m Check “mass air flow” in MODE 1
GST /
g with GST.
At idling:

2.3 - 4.8 gm/sec {Non-turbo-
charger models with M/T)
2.9 - 6.0 g-m/sec (Non-turbo-
charger models with A/T)
2.6 - 5.3 g'misec (Turbocharger
models with M/T)
2.9 - 6.0 gm/sec (Turbocharger
models with A/T)

At 2,500 rpm:
7.9 - 15.5 g-m/sec (Non-turbo-
charger models with M/T)
8.7 - 16.9 g'm/sec {Non-turbo-
charger models with A/T)
9.3 - 18.1 g-m/sec (Turbo-
charger models with M/T)
8.8 - 17.2 gm/sec (Turbo-
charger models with A/T)

lOK

{Goto @ on next page.)

EC-197

Check connectors for
rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-108.

If NG, repair or replace it.

=1

FimL

i)

i

El:
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

356

Multipie Cylinder Misfire, No. 1 - 6 Cylinder
Misfire (DTC: 0701 - 0603) (Cont’d)
©

!

CHECK SYMPTOM MATRIX CHART.
Chack items cn the rough idle symptom in
“Symptom Matrix Chart”, EC-87.

NG

¥

Repair or replace.

lOK

Some tests may cause a Diagnastic
Trouble Code to be set.

Erase the DTC irom the ECM memory
after performing the lests. Refer to EC-42.

¥

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

Reconnect ECM harness connector and
retest.

NG

Repair or replace.

hd

INSPECTION END

EC-198




TROUBLE DIAGNOSIS FOR DTC P0325

Terminal

PIEZO-ELEMENT

SEF598K

Knock Sensor (KS) (DTC: 0304)

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

* Freeze frame data is not stored in the ECM for the knock sensor.

The MIL will not light for knock sensor malfunction.
Diagnosiic
Trouble Code Malfunction is detected when ... Che_ack ftoms
(Possible Cause)
No.
P0325 + An excessively low or high voltage from the knock * Harness ar conhectors
0304 sensor is sent to ECM. (The knock sensor circuit is open or shorted.)

® Knock sensor

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 af idle
speed.
OR
=) 1) Start engine and run it for at least 5 seconds at idle
= speed.
2) Select “MODE 3” with GST.
OR
@"D 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} Perorm “Diagnostic Test Mode 1l (Self-diagnostic

resuits)” with ECM.

EC-199
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TROUBLE DIAGNOSIS FOR DTC P0325

Knrock Sensor (KS) (DTC: 0304) (Cont’d)
EC-KS-01

mmm : Detectable line
for DTC
= : NOn—detectable
ECM :
([ECCS line for DTC
CONTROL
MODULE)
KNK
62]
W
L4
| I
i i
i
A R
B
| |
l: ._\
=
2
.
I( ,_
| |
i B
o B
i
1 1
A K
2
W
KNOCK
SENSOR
B B B B
+ 2 1 o
1 €D €D € €
=G
@ @ {fzr &
| pessss——— |
101]102[103]s04] {to5]t0c[107]t08] _ [112]3] [4] 201122 r@ 24|26
a0 1iltE| rafiadisfuse] [SIEL21818] 40l (| O || 2827282330 [534]3p i)
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TROUBLE DIAGNOSIS FOR DTC P0325
Knock Sensor (KS) (DTC: 0304) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START
A N
Loosen and retighten engine ground @l
SCrews.
A
A
CHECK INPUT SIGNAL CIRCUIT-1. NG " Repair harness or connec-
1. Turn ignition switch “OFF”. | tors. E
2. Disconnect ECM harness connector and
\B— NN knock sensor sub-harness connector.
AN < * Knock S’gnsor\ 3. Check harness continuity between ter- =
@ > harness connector minal and ECM terminal . LG
Continuity should exist.
If OK, check harness for short.
OK
2] v
7 2 CHECK INPUT SIGNAL CIRCUIT-2, NG ["Check the following. FE
‘\\,,\ 2 Check hamess continuity between terminal "| » Harness for open or short
[ intake manifold @ and engine ground. between knock sensor
\ /  gollector LH Continuity should exist. sub-hamess connector A
5 ‘ ‘_ﬁ\)f 7 vierarer| | T OK. check hamess for short. and knock sensor &
It is necessary to use an ohmmeter If NG, repair hamess or
which can measure more than 10 M. connectors.
* Knock sensor (Compo- T
DISCONNECT iﬁj DISCONNECT OK nent inspectior(l) p HT
HS. TS. If NG, replace knock sen-
— — sor. R
[ Ecm  |o|connEcTor]| AT

Y

Disconnect and reconnect hamess connec-
tors in the circuit. Then retest. BN
)]

Trouble is not fixed.

84
n Y
@E@ ‘ Iﬁl Check ECM pin terminals for damage and B2

check the connection of ECM harness con-
SEF974QA! | nector. Reconnact ECM harness connector

and retest.
= A
E DISCONNECT 3
T.s. EESJ INSPECTION END @r
Bl
t

SEF975QA

COMPONENT INSPECTION g1

EED] | :(nock sensor ”
.

Disconnect knock sensor harness connector.

2. Check resistance between terminal (2) and ground.

Approximately 500 - 620 k() [at 25°C (77°F)] EL
» |tis necessary to use an ohmmeter which can measure more
than 10 MQ.
CAUTION: i
Do not use any knock sensors that have been drapped or

= sersasp|  physically damaged. Use a new one.

EC-201 359




TROUBLE DIAGNOSIS FOR DTC P0335

Core 7

/

Permanent magnet

SEF956N

Under vehicle view

harness connector

S

=

N /
\C,ankshaﬂ position /

sensor (OBD)

prd

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802)

The crankshaft position sensor (CBD) is located on the transmis-
sion housing facing the gear teeth (cogs) of the drive plate (fly-
wheel). 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 used to control the engine system. it is used only
for the on board diagnosis of misfire.

SEF599R
Diaghostic
Trouble Code Malfunction is detected when ... ChPka Items
No. {Possible Cause)
P0335 * The proper pulse signal from the crankshaft position | ® Harmess 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)
* Dead {Weak) battery
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Before performing the following procedure, confirin that bat-
tery voltage is more than 10.5V.
1) Turn ignition switch “ON" and select “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
oy 1) Start engine and run it for at least 15 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.
360 EC-202



TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802) (Cont’d)

CRANKSHAFT &l
POSITION
SENSOR (0BD)
-
Lf%'—l LLE—]—J mmm : Detectable line .
OR f W ‘ for OTC
e = . Non—-detectable ]
L \4 line for DTC ]
: —_———— = &> : A/T models
| } )
| |
I f----4.
( _ ._'
tems
S --&l e
LRGN,
I B 8
.‘ I
! ! MT
( » _
1‘0 engige coolant £
B emperature sensor :
-1 +(Flefer- to EC-ECTS.)
PD
I
?‘MW" B B ﬁ -
i)
OR B B
]4_7] “"ﬁ] ._._. ilﬁl ﬁ[g\
RGC/S GND-A SENS .
I I GND
B B B B
= £ £ L
ECM (ECCS CONTROL MODULE) A/T CONTROL UNIT ST
- RS
— (1[2]314\
GY \5|6]7]8/ GY GY
BY
| Jti—
1[2][ 3[4 [STi0[14[12[13[14[15 EI e RS I 2R e kR ERRIETES vvn)
51617181 [16[17]18[18]2021]22 373630 40]41]42143]44] 45/ 46]47]48 W H.s 4
101]102/303[104| |£05{106/107]108 1]2[3] 4] EL
sosfriotafize] [123/ndftefing EEEE] 10} ED
urjttejt19)120] j12js22f 123124 “engiig 19| GY | KN
(24

HEC117
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802) (Cont’d)
DIAGNOSTIC PROCEDURE

Under vehicle view

INSPECTION START
S
/ y
Cranksnafs position /7 || CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
sensor (OBD) 4~ 1. Tumn ignition swiich "OFF". * Harness connectors
harness connector 2. Disconnect crankshaft position sensor &9,
// //‘“‘* SEF599R (OBD) and ECM harness conneclors. * Harness for open or
3. Check continuity between ECM terminal short between ECM and
and terminal @ crankshaft position sen-
oy W DISCONHECT Continuity should exist. sor (OBD)
TS. Eé} m Eé} If OK, check harness for short. If NG, repair harmess or
=21 = connectors,
[ e [o[connEcToR] OK
ar E! ¥
CHECK GROUND CIRCUIT. NG | Check the following.
1. Loosen and retighten engine ground "| * Harness connectors
@ SCrews. (),
(C[@ 2. Check harness continuity between ter- ® Harness connectors
minal @)and engine ground. GDJ
SEF9770) L .
Continuity should exist. * Harness for open or
] T If OK, check haress for short. short between ECM and
Cowl top grill N
! crankshaft position sen-
OK sar (OBD)
= Harness for open or
short between A/T con-
trel unit and crankshatft
position sensor {OBD}
[f NG, repair harness or
connectors.
y
CHECK COMPONENT NGL Replace crankshaft posi-
[Crankshaft position sensor (OBD})). "] tion sensor (OBD).
’E Refer to “COMPONENT INSPECTION”

OK

im onh next page.
T.5. j
A4

<D,
Disconnect and reconnect harmess connec-

éwsj;
’\ tors in the circuit. Then retest.
| M

v Trouble is not fixed.
Check ECM pin terminals for damage and
= check the connection of ECM harness con-
nector. Reconnect ECM harness cennector

AEC741
and retest.

\4
INSPECTION END

362 EC-204



TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: 0802) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1. Disconnect crankshaft position sensor (OBD) harness connec- g
tor.

2. Loosen the fixing bolt of the sensor.

3. Remove the sensor. [il

4. Visually check the sensor for chipping.

SEF960N El

5. Check resistance as shown in the figure.

pa _ Resistance: Approximately 166 - 204(} L
&N @ [at 20°C (68°F)]
-

SEF151P
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Cover

Light emitting
diode \
i

Wave Rotar plate

SEF971E

1207 signal slit for
_\\N\o 1 eylinder

iy
w///\
e
o
.

f ~-1° signal siit
£ _;Q‘:‘Q,-‘!
=/
WX
il ‘\\\\\ / \—1 20° signa) slit
HSEF plate SEF326l

Camshaft Position Sensor (CMPS)YDTC: 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 converled into on-off signals by the wave-forming circuit
and sent to the ECM.

Diagnostic
Trouble Code
No.

Malfunction is detected when ....

Check ltems
{Possible Cause)

PG340
0101

specified engine speed.

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

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

* Either 1° or 120° signal is not sent to ECM for the * Harness or connectars
first few seconds during engine cranking.

(The camshaft position senser circuit is open or
shorted.)

Camshaft positicn sensor

Starter motor (Refer to EL section.}

Starting system circuit (Refer to EL section.)
Dead {(Weak) battery

364

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.

1} Tum ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.

2) Crank engine for at least 2 seconds.
OR

0y,
e
—
=

Crank engine for at least 2 seconds.
2) Select "MODE 3" with GST.
OR

@ 1) Crank engine for at least 2 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then tum “ON".
3) Perform “Diagnostic Test Mode I (Self-diagnostic
results) with ECM.

EC-206



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS)(DTC: 0101)

(Cont’d)
EC-CMPS-01
BATTEHY
.’SOA Refer to EL-POWER. mmm : Detectable line
for DTC
= : Non-detectable JA

line for OTC

Bl
CAMSHAFT
POSITION
B/W SENSOR 6
= -
E B =————eeeessess

\
o
|
o
il
[l

= ) ) En— = @- T ee—— @
e
e
Id \ 7
l
! |
| | | t
B ———ah
‘.___._...___..____._......\ s
el T
) = = i~

J
T

OR W W W B G/B

c1 £1 ol ler e—e .

SSOFF ECMP ECMP POS REF REF I ] I—-I
1111 -
ECM (ECCS CONTROL MODULE) €D &

3 €2 A12]3\ D /15—54)@ Xl &30

B 5 4 L \4[5]6/ Gy \&l6/7[8/ &R ARIED oy ET
[H

104]102]103{104] |105|106{107!108)
109]110[341]412| |1431484]115]116

64165165 ,
% .. EL
Eobiebs T (2] || o i

(S E

{17]118(119)120] |124|122}123|124

HEC118

EC-207 365



TROUBLE DIAGNOSIS FOR DTC P0340

NN

Camshaft position sensor
harness connector
33

v

MEFG15G

% DISCONNECT
A€

=]

(1213743

olS

5 A€

S.

& CISCONNECT
A€

<]

[ ecm  |o[conecTon]| (AI2]3]a
44,48 45
[Q]
(&) @]
SEF980Q

366

Camshaft Position Sensor (CMPSYDTC: 0101)

(Cont’d)

DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

A y

CHECK POWER SUPPLY.

NG

1. Turn ignition switch “QFF".

. Disconnect camshaft position sensor
harness connector.

. Tum ignition switch “ON".

. Check voltage between terminal (2)and
ground with CONSULT or tester.
Voltage: Battery voltage

OK

r

Locsen and retighten engine ground
screws.

B ;

Check the following.

"1 = Harness for open or short

between camshait posi-
tion sensor and hamess
connector (F23)

e Harness for open or short
between camshaft posi-
tion sensor and ECM

If NG, repair hamess or

connectors.

CHECK INPUT SIGNAL CIRCUIT.

NG

1. Tum ignition switch “"OFF™,

2. Disconnect ECM harness connector.

3. Check harness continuity between ter-
minal (3)and ECM terminal @9, termi-
nal (@and ECM terminals @3, @),
Continuity should exist.
If OK, check harness for short.

OK

A 4

Repair harness or connec-

"] tors.

CHECK COMPONENT

(Camshaft position sensor).

Refer to “COMPONENTS INSPECTION”,
EC-210.

NG

OK

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

Trouble is not fixed.

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

h 4

INSPECTION END

EC-208

Replace camshaft pesition

»
Sensor.




- TROUBLE DIAGNOSIS FOR DTC P0340

E DISCONNECT

I e

SEF981Q

Camshaft Position Sensor (CMPS)(DTC 0101)
(Cont’d)

DIAGNOSTIC PROCEDURE (NON-DETECTABLE .
CIRCUIT)

INSPECTION START

,
CHECK GROUND CIRCUIT. NG | Repair hamess or connee-
1. Turn ignition switch “OFF"”. 7 tors.
2. Discannect camshaft position sensar

harness cennector.

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

It OK, check harness far short.

OK
¥
CHECK COMPONENT NG Replace camshaft pesition
(Camshaft position sensar). " sensor.

Refer to “COMPONENT INSPECTION”
on next page.

oK
4

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

Trouble is not fixed.

h 4

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-209

fid] 2,
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N
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]

{h
[
[ro]
.

I'_"—-—I
o<

@
®

&
1

SEF982Q

SEF887K

368

Camshaft Position Sensor (CMPS)YDTC: 0101)
(Cont’d)
COMPONENT INSPECTION

Camshaft position sensor

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

Condition Terminal Voltage

Approximately

@ and ground 2 5V* (AC)

Engine running at idle
Approximately

@ and ground 2.1V* (AC)

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

if NG, replace camshaft position sensor.

3. Remove distributor cap. Visually check signat plate for damage
or dust.

After this inspection, diagnostic trouble code No. P0340 might

be displayed with camshaft position sensor functioning prop-

erly. Erase the stored memory.

EC-210



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302)
SYSTEM DESCRIPTION

" Engine speed
Camshaft position sensor »
G
) Amount of intake air
Mass air flow sensor >
oM EGRC A
- Engine coolant temperature (ECCS | )
Engine coolant temperature sensor * control * solenoid
module) valve
" - Start signal
Ignition switch »>
" Throttle position
Throttle position sensor -

This system cuts and controls vacuum applied to the * | ow engine coolant temperature =B
EGR valve to suit engine operating conditions. This * [Engine starting
cut-and-control operation is accomplished through ¢ Engine stopped
the ECM and the EGRC-solenoid valve. When the ® FEngine idling 2L
ECM detects any of the following conditions, current [ Excessive|y high engine coolant temperature

[ ]

»

flows through the solenoid valve. This causes the Mass air flow sensor malfunction

port vacuurn to be discharged into the atmosphere. High engine speed ()
The EGR valve remains closed.
EGR and vacuum EGRC-solenoid valve ~ A

EGR vaive

Ignition switch
ECM .
PO

ECM
temperature sensar

K

£ 4 EGR
T — =
R' ) B
L

Throttle ﬁ J@

body

L SEF984Q

8T
COMPONENT DESCRIPTION BT
Exhaust gas recirculation (EGR) valve ”
B,

The EGR valve controts the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in response
to throttle valve opening. The vacuum controls the movement of a EL
taper valve connected to the vacuum diaghragm in the EGR valve.

SEF783K

EC-211 369



TROUBLE DIAGNOSIS FOR DTC P0400

To EGR valve
To intake
air flow ‘t
-
Vacuum
signal
SEF240PD
EGR temperature
sensor
EGR
temperature
ECM
SEFO73P

EGR Function (DTC: 0302) (Cont’d)
EGRC-solenoid valve

The EGRC-solenoid valve responds to signals from the ECM.
When the ECM senhds an ON (ground) signal, the coil in the sole-
noid vaive is energized. A plunger will then move to cut the vacuum
signal from the throttle body to the EGR valve.

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

ON BOARD DIAGNOSIS LOGIC

If the absence of EGR flow is detected by EGR temperature sen-
sor under the condition that calls for EGR, a low-flow malfunction
is diagnosed.

If EGR temperature sensor detects EGR fiow under the condition
that does not call for EGR, a high-flow malfunction is diagnosed.

Diagnostic Trouble

Malunction is detected when ...

Check ltems

Coda No. (Possible Cause)
P0400 A) The exhaust gas recirculation (EGR} flow is exces- | ® EGR valve stuck closed
0302 sively low during the specified driving conditicn. ¢ Passage blocked

B) The exhaust gas recirculation (EGR) flow is exces- | * EGRC-solenoid valve
sively high during the specified driving condition. * EGR valve leaking or stuck open

* EGRC-solenoid valve
* Tube leaking for EGR valve
* EGR temperature sensor

* 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 coclant temperature is lower than 75°C (167°F), perform both “Procedure for malfunction A” and

“Procedure for malfunction B”.

If the freeze frame data for another malfunction is stored in the ECM, perform both “Procedure for malfunc-
tion A” and “Procedure for malfunction B”. In this case, check DTCs in the ECM and perform inspections one
by one based on "INSPECTION PRIORITY”, EC-84.

370
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TROUBLE DIAGNOSIS FOR DTC P0400
' EGR Function (DTC: 0302) (Cont'd)

Procedure for maifunction A

@ 1) Start engine and warm it up sufficiently.
2) Select “EGRC SOLENOID VALVE” in “ACTIVE TEST”
mode with CONSULT and turn the solenoid valve
“OFF". 2
3) Check the EGR valve lifting when revving engine from a
3,000 rpm up to 4,000 rpm under no load.
{If necessary, check it using a suitable tool.) WA
EGR valve should lift up and down without sticking.
EGR valve 4% 4) Check voltage between EGR temperature sensor har-
Air duct 4% SEF592PR ness connector terminal (O and ground at idle speed. G}
Less than 4.5V should exist.

t Throttle body

5y  Turn ignition switch “"OFF”.

WACTIVE TESTH 6) Check harness continuity between EGR temperature [
EGRC SOLAY ON ﬁglnr hamess connector terminal (2) and ECM termi-
Continuity should exist.

=== MONITOR = == 7)  Perform “COMPQONENT CHECK"”, “"EGR temperature
CMPS.RPM(POS) Orpm sensor’, EC-219.

=
I =]

OR
] ‘1.5». 1) Disconnect EGRC-sclenoid valve harness connector.

& (The DTC for EGRC-solenoid valve will be displayed,
however, ignore it.) GL
Start engine and warm it up sufficiently.

SEF372N 2)

NV \\ 3) Check the EGR valve lifting when revving engine from
(‘D)) AN 3,000 rpm up to 4,000 rpm under no load.
\\_&/// A (If necessary, check it using with a suitable tool.)
\ Q o EGR valve should lift up and down without sticking.
% EGR temperature 4) Reconnect EGRC-solenoid valve harmness connector. &l
Y/ sensor harness 5) Check voltage between EGR temperature senscr har-
: < ness connector terminal (1) and ground at idle speed.
\ Less than 4.5V should exist. FD
N 6) Turn ignition switch “OFF”.

7) Check harness continuity between EGR temperature
\ sensor harness connector terminal @ and ECM termi- ™=

MEF877F nal R

—

=
B2

Continuity should exist. .

8) Perform “COMPONENT CHECK”, “EGR temperature "™
sensor”’, EC-218.

‘ (&) ST
Vv | .
@ o g ¢ ES

L <
SEFg85Q
BT
CONNECT GONKECST
A€ A€ -
S HS. Al
[ ecm IOICONNECTOH” 112
4 =
EL
@& ™ o
SEF986Q
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TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (DTC: 0302) {Cont’d)

Non-turbocharger models —=

-

ger models N

}JJJM\J

; /\

A A L
ANV TN i
- \ f’//j EGRC-solenoid valve /\\

\ \(( harness connector’g&\
SEF4511A

Turbocharger models
w5 () NI \\

£ Of
@

EGRC-solenaid |
valve harness °

Overall function check

Check the EGR valve
litting when revving
engine from 3,000 rpm
up 1o 4,000 rpm.

Suitable tool

x1000 r/min 3

MEC820B
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EGR Function (DTC: 0302) (Cont’d)

Procedure for malfunction B
®acTvetesTl [

1) Start engine.
EGRC SOV ON 2) Select “EGRC SOLENOID VALVE” in “ACTIVE TEST”
mode with CONSULT and turn the solenoid valve “ON".
mmzz=zzz MONITOR =zzz===2 3) Check for the EGR valve lifting when revving engine g
CKPS+RPM (POS)  725ipm from 3,000 rpm up to 4,000 rpm under no load. (If
necessary, check it using a suitable tool.)
EGR valve should be closed and should not lift up. [z

OR
BT [ onoFF || OFF | @) 1) Tum ignition switch “ON”.
SEFG120 =" 2) Confirm the engine coolant temperature is lower than g
55°C (131°F) in “Mode 1” with GST.
FUEL SYS #1 OPEN Perform the following steps before its temperature
FUEL SYS #2 OPE/I:J becomes higher than 55°C (131°F). LG
CALC LOAD o 3) Start engine.
31°C - . .
MP 0% 4y  Check for the EGR valve lifing when revving engine
LONG FT #1 0% from 3,000 rpm up to 4,000 rpm under no load. (If
fgﬂg}ﬂgz 84: necessary, check it using a suitable tool.)
ENGINE SPD ORPM EGR valve should be closed and should not lift up.
VEHICLE SPD OMPH OR B
IGN ADVANCE 1.0° — - S
INTAKE AIR 25°C ‘wo 1) Turn ignition switch “ON”.
Confirm the voltage between ECM terminals &9 and @9
S craop is higher than 2.1V. CL

Perform the following steps before the voltage becomes

lower than 2.1V.

W P 3) Start engine. T
e %3 j 4) Check for the EGR valve lifting when revving engine

from 3,000 rpm up to 4,000 rpm under no load. (If

[_Ecm__[olconnecTon]] necessary, check it using a suitable tool.) AT
be 26 EGR valve should be closed and should not lift up.
& =4
SEF357C

—
O, /st
Nigl)

Overall function check

IBR:

\
wi’)l
-

z8)
&

[
Check the EGR valve BT
{lifting when revving
Suitable tool engine from 3,000 rpm i
up to 4,000 rpm. &
EL

Mecazos | MV
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EGR Function (DTC: 0302) (Cont’d)

EC-EGRC-01
IGNITION SWITCH| |
ON or START
I mmm : [etectable line
154 Refer to EL-POWER. for DTC
= : Non-detectable
T line for DTC
B/R | QAT : A/T models
y EGR
_6 E E 9_ TEMPERATURE
B/R SENSOR
3 1 2
] L] =]
B/R OR/B B
B/R
| |
2 EGRC-
§gt5§010 €D
1 B C) B = R
BR
BR OR/B B B
103l B3] [a3l 351
EGR EGRTS GND-A SENS
GND
ECM (ECCS CONTROL MODULE) A/T CONTHAOL UNIT
- 1
(1]2]314Y €25 a
2 B \5|6{7]8/ GY ' BR d1]2p W
Tt
1]2][3]4 9101112131415@2324% R R EVER ERER ELER
516(7]81{16[17]16]1alpol21[27| L [36!37]3830j40]a 1{ap(a3]2aa5 4527|128 | W
[
101[102[103]104] (105[106[107]108 [4] >
tog120[111]112] [113]114]115{115 O 2 ED
117l14ef119)ta0! J124]1a2]123(104 43 GY | MKH

HEGC119
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EGR Function (DTC: 0302) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

BMEGRC s0L/v CIRCUMT A
DOES THE SOLENDID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

e JINO ][ YES |

MEF957D

CHECK COMPONENT
(EGRC-solenoid valve).
1. Turn ignition switch “"ON",
=/ 2. Perform “EGRC SOL/V CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

h 4

B ACTIVE TESTR

ON

EGRC 50wV

= == == MONITOR = = =
CMPS RPM(POS) Orpm

SEF372N

. Turn ignition switch “ON".

. Turn EGRC-solencid valve “ON”
and “OFF" in “ACTIVE TEST”
mode with CONSULT and check
operating sound.

OR

L
RN =

. Turn ignition switch “ON™.

. When disconneciing and recon-
necting the solenoid valve har-
ness connector, make sure that
the solencid valve makes oper-
ating sound. (The DTC for the
solenoid valve will be displayed,
however, ignore it.}

©

lOK

®

EC-217

v
CHEC_K VACUUM SOURCE TO EGR OK_‘ CHECK COMPONENT
VALVE. "} (EGR valve).
1. Start engine and warm it up sufficiently. Refer to “COMPONENT
( to EGR valve MEFS27C 2. Disconnect vacuum hose to EGR valve. INSPECTION”, EC-219.
3. Rev engine to about 3,000 - 4,000 rpm. NG
’E 4. Make sure that vacuum exists.
’ Vacuum should exist. y
(Qt—%"”'—"' Replace EGR valve,
Split NG
B A
Clogging CHECK VACUUM HOSE. NG | Repair it
Check vacuum hose for clogging, cracks
N or improper connection.
—
D)Q Improper connection OK
SEF100L| fgy
. y
NG

Repair or replace EGRC-
solenoid valve or repair
circuit.

g

D4

375
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376

EGR Function (DTC: 0302) (Cont’d)

®

|

CHECK COMPONENT

NG

(EGRGC-solenoid valve).
Refer to “COMPONENT INSPECTION"

on next page.

OK

r

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

Troubie is not fixed.

Y

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

h 4

Check resistance of EGR temperature
SEensor.
Refer to EC-219.

Y

INSPECTION END

EC-218

Replace EGRC-solenoid

"1 valve.




TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (DTC: 0302) (Cont’d)

COMPONENT INSPECTION

EGR valve

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

EGR valve spring should lift.

If NG, replace EGR valve.

EGR valve

G

b
IR
EGRC-solenoid valve
Check solenoid valve, following the table as shown below: LG
Air passage Air passage
Conditions continuity continuity

between @ and between @ and ©

12V direct current supply

BATTERY between terminals @ Yes No e
and @ ‘
No supply No Yos cL
MEC438B if NG, replace the solenoid valve. o
EGR temperature sensor T
Check resistance as shown in the figure. N
{Reference data)
B EGR temperature Voltage Resistance AT
é °C ('F) V) (M2)
2 0 (32) 4.81 7.9-97 50
50 (122) 2.82 0.57 - 0.70
[Q] 100 {212) 0.8 0.08 - 0.10
.
4 It NG, replace EGR temperature sensor. FA
MECS803B
=1
Pty
10,000
1,000 ;
- ST
¢
g100
0 r
& BT
10 AR
- EL
S IS S U N |
1 0 50 100 150 200
(39)  (122)  (212) (302} (382) BX

Temperature °C (7F)

SEF526Q
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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)

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
Erort Rear capacijy decreases, th_e rear heated oxygen sensor
heated heated switching frequency will increase.
oxygen oxygen When the frequency ratio of front gnd rear heated
sensor sensor oxygen sensors approaches a specified limit value,
the second stage diagnosis is applied.
Three U The second stage diagnosis switches the mixture
Exhaust :;ilyst ratio feedback control using front heated oxygen
gas i > 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.
Dmggcf:;t;c J;?Uble Malfunction is detecied when ... (Pocshs?lf!kelz_?::;e)
For right bank * Three way calalyst does not operate propetly. * Three way catalyst
P0O420 * Three way catalyst does not have enough oxygen storage * Exhaust tube
0702 capacity. * |ntake air leaks
Far left bank * |njectors
P0430 * |njector leaks
0703

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the three way catalyst.
During this check, a BTC might not be confirmed.

378
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TROUBLE DIAGNOSIS FOR DTC P0420, P0430

Three Way Catalyst Function (DTC: 0702, 0703)

(Cont’d)
¥r MONITOR  ¥r NOFAlL []
CMPSSHPM (POS) 2037rpm 1) Start engine and warm it up sufficiently.
FR 02 SEN-B2 0.68V 2} Set “MANU TRIG” and “Hi SPEED”, then select “FR
;g%iz’ 2%%‘_%11 8-gg¥ 02 SEN-B1”, “FR O2 SEN-B2”, “RR 02 SEN-B1”, “RR |
RR Q2 SEN-B? 004\{ 02 SEN'BQ”, “FR 02 MNTR“Bz”, “FR 02 MNTR‘B‘I”, &l
FR 02 MNTR-B2 RICH “RR 02 MNTR-B1”, “RR 02 MNTR-B2” in “DATA
;‘;%22 mm‘_‘;‘{g tgm MONITOR” mode with CONSULT. W
AR 02 MNTR.B2 LEAN 3) Touch “RECORD” on CONSULT screen with engine ™
speed held at 2,000 rpm constant under no load.
l RECORD | 4) Make sure that the switching frequency between ...
SEFSE5Q “RICH” and “LEAN” of “RR 02 MNTR-B1" or “RR 02 =M
MNTR-B2” is very less than that of “FR Q2 MNTR-B1”
connect _ or “FR 02 MNTR-B2". Lo
e @@b Switching frequency ratio =
mmﬁoﬂ| Rear heated oxygen sensor switching frequency
7 2o & e Front heated oxygen sensor switching frequency
15‘\ ‘[5 This ratio shouid be less than 0.7. FE
o 6 If the ratio is greater than above, the three way catalyst
D D O R fg\\_H is not operating properly. p
SEF%QQJ Note: if the “FR O2 MNTR-B1” or “FR 02 MNTR-B2" does L
not indicate “RICH” and “LEAN" periodically more
than 5 times within 10 seconds at step 3, perform _
comecr TROUBLE DIAGNOSIS FOR DTC P0130 or P0150 #T
E} first. (See EC-TBS(;JI;ECJSO.)
[_ecm__|o[ comnecTon]| @ 1) Start engine and warm it up sufficiently. AT
51 25 &7 25 2) Set voilimeters probes between ECM terminals &9 [front
g wtbie heated oxygen sensor (right bank) signal], 69 [front __
R : : Pl
i 4&5 heated oxygen sensor {left bank) signal] and @8 (engine
o N ground), and ECM termina@lg [rear heated oxygen
sensor (right bank) signal], &7 {rear heated oxygen sen- -,
2.9 2.2 Cf(S\‘H sor {left bank) signal] and @3 (engine ground)}. FA
SEF990Q 3) Keep engine speed at 2,000 rpm constant under no
load. R

4) Make sure that the voltage switching frequency (high &
low) between ECM terminals 69 and @3, or & and @9
is very less than that of ECM terminals & and @9, or BE

6D and @9,

Switching frequency ratio =

Rear heated oxygen sensor voltage switching fre-

gquency
Front heated oxygen sensor voltage switching fre- RS
quency

This ratio should be less than 0.7. BT

If the ratio is greater than above, it means three way
catalyst does not aoperate properly. a
Note: If the voltage at terminal or &) does not switch I
periodically more than 5 times within 10 seccnds at
step 3, perform TROUBLE DIAGNOSIS FOR DTC _,
P0130 or PO150 first. (See EC-133 or EC-150.) el

DX

EC-221 _ 379



TROUBLE DIAGNOSIS FOR DTC P0420, P0430
Three Way Catalyst Function (DTC: 0702, 0703)

(Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START
CHECK EXHAUST SYSTEM. NG_ Repair or replace it.
Visually check exhaust tubes and muffler "
@ for dent.
OK
i v
sEF0997; [ CHECK FOR EXHAUST AIR LEAK, NG T Repair or replace.
Start engine and run it at idle. Listen for an "
E oo exhaust air leak before the three way cata-
A€ @
HS "\ #OK
|L_Ecm _[ofconnecToR] CHECK FOR INTAKE AIR LEAK. NG ["Rapair or replace.
102,104,106.108,11%,113 Start engine and run it at idle. Listen for an "
_ intake air leak after the mass air flow sen-
s0r.
OK
B l "
CHE CHECK INJECTORS. o Perform TROUBLE DIAG-
— Refer to WIRING DIAGRAM for 7| NOSIS FOR NON-DE-
SEF921Q Injectors EC-311. TECTABLE ITEMS,
2. Turn ignition switch “ON". “Injectors”, EC-311.
3. Check voltage between ECM termmals Repair harnass or connes-
@ GBS | [
and ground with CONSUL tester.

Battery voltage should exist.
v OK

1. Turn ignition switch “CFF".

2. Remove injector assembly.
Refer to EC-27.
Keep fuel hose and all injectcrs con-
nected to injector gallery.

v |
Drips

1. Disconnect camshaft position sensor .| Replace the injectors from
harness connector. 7| which fuel is dripping.

2. Turn ignition switch “ON".
Make sure fuel does not drip from injec-
tor.

+ Does not drip.

Check ECM pin terminals for damage and

check the conneciion of ECM harness con-
nector. Reconnect ECM hamess connector
and retest.

Heplace three way catalyst.

I

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Control Solenoid Valve (DTC: 0807)

COMPONENT DESCRIPTION

EVAP canister purge control solenoid valve

The EVAP canister purge control solenoid valve responds to sig-
nais from the ECM. When the ECM sends an ON (ground) signal,
the vacuum signal {from the throttle body to the EVAP canister
purge control valve) is cut.

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

To EVAP canistor
purge control valve

From
Intake
air duct

From throttie

@

El

SEF302R

through the EVAP canister purge control solenoid valve. The sig-
nal then reaches the EVAP canister purge control valve.
The EVAP canister purge control solenoid valve is not used to

LG

control the engine system. It is used only for on board diagnosis.

ECM
p Throtlle body
Canister control
- vacuum check switch/@ Eg - /
To fuel tank FE
L 6L
) EVAP canister purge
EVAP canister ~ VAP canister control solencid vatve [T
purge control valve SEF311R il
Diagnostic o
Trouble Code Malffunction is detected when ... Ch?Ck hems Al
(Possible Cause}
No.
P0443 A} An improper voltage signal is sent to ECM through * Harmness or connector E
0807 EVAP canister purge control solenoid valve. (The EVAP canister purge control solenoid valve cir-
cuit is open or shorted.)
B) The vacuum signat is not sent to EVAP canister * Harness or connector B4,
purge control vaive under the specified driving {The EVAF canister purge control solenoid valve cir-
condition, even though EVAP canister purge control cuit is shorted.) .
solenoid valve is OFF. * EVAP canister purge control solenoid valve Ry
* Mass air flow sensor
* Throtile position sensor -
=210,
* Engine coolant temperature sensor BE
* EGR vaive
* |ntake air system ST
(Intake air leaks} B
* Hoses
s EVAP canister purge control vaive (built into EVAP @
canister) )
* Canister control vacuum check switch
C) The vacuum signal is sent to EVAP canister putge * Harness or connector AT
controt valve even though EVAP canister purge con- (The EVAP canister purge control solenoid valve cir-
trol sotenoid valve is ON. cuit is open.)
* EVAP canister purge conirol solenoid valve H&,
* Hoses
(Hoses are connected incorrectly.)
* Canister control vacuum check switch 5,
381
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TROUBLE DIAGNOSIS FOR DTC P0443

382

Evaporative Emission (EVAP) Canister Purge
Control Solenoid Valve (DTC: 0807) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A" first. If the DTC cannot
be confirmed, perform “Procedure for malfunction B”. If there
is no probiem on “Procedure for malfunction B”, perform
“OVERALL FUNCTION CHECK", “Procedure for malfunction
c”.

Procedure for malfunction A
1)  Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 6 seconds.
OR
G@ 1} Tumn ignition switch “ON” and wait at least 6 seconds.
2) Select “MODE 3” with GST.
OR

- ¢hoy 1) Turn ignition switch “ON” and wait at least 6 seconds.

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

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

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” and select “DATA MONITOR”
mode with CONSULT.
4) Start engine and run it for at least 11 seconds at idle
speed.
5}  Maintain the following cenditions for at least 6 seconds.
Air conditioner switch: ON
Steering wheel: Fully turned
Headlamp switch: ON
Rear window defogger switch: ON
Engine speed: 2,900 - 3,300 rpm
Gear position: “P” or “N”
- OR
@ 1)  Start engine and warm it up sufficiently.
} Turn ignition switch “OFF” and wait at least 5 seconds.
3)  Turn ignition switch “ON” and select “MODE 1" with
GST.
4y  Start engine and run it for at least 11 seconds at idle
speed.
5} Maintain the following conditions for at least 6 seconds.
Air conditioner switch: ON
Steering wheel: Fully turned
Headlamp switch: ON
Rear window defogger switch: ON
Engine speed: 2,900 - 3,300 rpm
Gear position: “P” or “N”
6) Select “MODE 3” with GST.
OR

EC-224



TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Control Solenoid Valve (DTC: 0807) (Cont’d)

oy 1) Start engine and warm it up sufficiently.
=2} Turn ignition switch “"OFF” and wait at least 5 seconds.

3) Start engine and run it for at least 11 seconds at idle
speed.

4) Maintain the following conditions for at least 6 seconds.
Air conditioner switch: ON
Steering wheel: Fully turned
Headlamp switch: ON
Rear window defogger switch: ON
Engine speed: 2,900 - 3,300 rpm
Gear position: “P” or “N”

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

6) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM,

OVERALL FUNCTION CHECK

B ACTIVETEST I

PURG CONT sv  ON
mommmzz==2 MONITOR zzzzzz=zz==
CAN CON VC 5w ON

L Use this procedure to check the overall monitoring function of the
EVAP canister purge control solenoid valve. During this check, a
DTC might not be confirmed.

Procedure for malfunction C

1) Start engine and warm it up sufficiently.
2) Select "PURG CONT 5/V" in “ACTIVE TEST"” mode,
and select “CAN CON VC SW” as the monitor item with

CONSULT.
I [ON/OFF][ OFF | 3) Touch “ON” and check “CAN CON VC SW” is now
MEC8218 “ON".
OR
i Posas 1)  Start engine.
EVAP canister purge control \ @ 2) Supply battery voitage between EVAP canister purge

solenoid valve

/\

ANy control solenoid valve terminals 1) and @.
3} Check voltage between ECM terminal @5 and engine
ground.
A

Voltage: Battery voltage

SEF312R

[ Ecm jolconnecTor]|

35
L
B &

)

SEF862R

EC-225
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Control Solenoid Valve (DTC: 0807) (Cont’d)

EC-CANI/V-01

IGNITION SWITCH
ON or START

154 Refer tao EL-POWER.

B/R ]

for DTC

: Non-detectable
line for DTC

mmm : [Detectable line

B/R

B/R

B/R

EVAP CANISTER
PURGE CONTROL
SOLENOID VALVE

-|»—rwx

B/L
B/L
i
cPC
ECM (ECCS
CONTROL MODULE)

(IE]313) €5
Gle[7[8/ BR {iizh BR

A[r5116) BI61718]9)
1091140{1441142f 11311 |1 EIERRT
1516|1748

GY H.S.

HEC12¢

-y =7

soq102f03104 [1o8roeftozfros] _ [1[2]3

1171148]119120] 124 122]123 12
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TROUBLE DIAGNOSIS FOR DTC.P0443

Evaporative Emission (EVAP) Canister Purge
Control Solenoid Valve (DTC: 0807) (Cont’d)

DIAGNOSTIC PROCEDURE
if the trouble is duplicated after “Procedure for malfunction

Under the air duct .=/ / »n
WY =3 Q Throttle body

/

EC-227

A”, perform “Procedure A’ below. If the trouble is duplicated
after “Procedure for malfunction B”, perform “Procedure B”
/ onh next page. If the trouble is duplicated after “Procedure for
s EVAP canister purge malfunction C”, perform “Procedure C” on EC-230. A
control solenoid valve ul =
harness connactar Procedure A
Pl '
SEFBO1TR INSPECTION START Bl
F DISCONNECT @ J L@
V. %) :
1.5, Eﬁ} } CHECK POWER SUPPLY., NG | Check the following.
t. Turn ignition switch “OFF". | ® Harness connectors
2. Disconnect EVAP canister purge control (&), (F5)
solenoid valve harness conneclor. * 15A fuse
3. Turn ignition switch "ON". * Harness for open or short [
4. Check voltage between terminal @ and between EVAP canister
D o engine ground with CONSULT or tester. purge contrel solenoid
= Voltage: Battery voltage valve and fuse L
SEF303R OK If NG, repair harmess or
,E connectors.
BT
DISCONNECT DISCONNECT
Lss)
HE QMAE :
— 0 CHECK OQUTPUT SIGNAL CIRCUIT. NG | Repair harness or connec- AT
IL_Ecm__|o|connEcTOR| 1. Turn ignition switch “"OFF", 7 tors.
114 2. Disconnect ECM harness connector.
3. Check harness continuity between ECM 28
terminal and terminal (1).
@ Continuity should exist.
If OK, check hamess for shor. [
SEF304R oK
L4 B
Disconnect and reconnect harness connec- e
tors in the circuit. Then retest.
Trouble is not fixed. Bl
.
Check ECM pin terminals for damage and e
check the connection of ECM harness con- 8T
nector. Reconnect ECM harness connector
and retest. _
RS
v
INSPECTION END =i
HA
EL
[BX
385



TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge

N Control Solenoid Valve (DTC: 0807) (Cont’'d)
&) A
Procedure B
Vacuum
Ao gauge INSPECTION START
'@I L
i / i
CHECK INTAKE SYSTEM. NG | Repair intake system.
Check intake system for air leaks. g
EVAP canlister purge OK
contral sollenoid valve SEF4180A ¥
CHECK VACUUM SOURCE TO EVAP NG [ Repair vacuum hose.
(B] CANISTER PURGE CONTROL SOLE- >
@’/’%_:_:_ NOID VALVE. '
Split 1. Start engine and warm it up sufficiantly.
2. Disconnect vacuum hose connected to
the solenaid vaive.
Clogging 3. Check the vacuum pressure with
vacuum gauge with engine at 4,000 rpm
urder no load.
=X Vacuum pressure:
/))Q Improper connection Less than -14.7 kPa
) SEF100L (-110 mmHg, -4.33 inHg)
OK
B scTive TEST L] B Y
CHECK HOSES BETWEEN EVAP CANIS- | NG | Repair or reconnect the
PURG CONT 8v ON TER PURGE CONTROL SOLENOID ™ hose.
======z=== MONITOR z==z=zzzzzz:- VALVE, CANISTER CONTROL VACUUM
CAN CON VC SWw ON CHECK SWITCH AND EVAP CANISTER.
1. Turn ignition switch “OFF".
2. Check hose for cloegging, cracks o
improper connection.
ON/OFF|| OFF i i
. ON | | nlnEcszﬂa OK (without ) | oK with )
CHECK POWER
- SUPPLY AND OUT-
v PUT SIGNAL CIR-
CUIT.
1. Turn ignition
switch “ON".
2. Select “PURG
CONT S/ in
NG “ACTIVE TEST”
maode with CON-
SULT.
3. Touch “ON” and
“OFF" alternately.
4. Check that oper-
ating sound is
emitted.
v v K
®
386 EC-228




TROUBLE DIAGNOSIS FOR DTC P0443

D]
A€ B

D O

SEF302R

[ Ecm le_ltcowmecmn”

114

[a]

SEF304R

Evaporative Emission (EVAP) Canister Purge
Control Solenoid Valve (DTC: 0807) (Cont’'d)

®

m l

CHECK POWER SUPPLY.

1. Turn ignition switch “"OFF".

2. Disconnect EVAP canister purge control
solenoid valve harness connector.

3. Turn ignition switch “ON".

4. Check voltage between terminal @ and

engire ground with CONSULT or tester.
Voltage: Battery voltage
If OK, check harness for short,

NG [ check the following. @l

v

OK

® Harness connectors
(ED), (F25)

* 15A fuse

® Harness for open or short
hetween EVAP canister
purge control solenoid e
valve and fuse E1

If NG, repair harness or

connectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

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

If OK, check harness for short.

NG Repair harness or connec-

OK
L 4

L4

tors.

CHECK COMPONENT

(Mass air flow sensor}.

Refer to "COMPONENT INSPECTION",
*TROUBLE BIAGNOSIS FOR DTC
PO1007, EC-112.

NG Replace mass air flow sen-

{OK
A

sor. T

CHECK COMPONENT

(Throttle positicn sensor).

Refer to “COMPONENT INSPECTION™,
“TROUBLE DIAGNOSIS FOR DTC
P0120", EC-126.

NG Replace throttle position

h 4

OK
v

=
=

Sensor,

CHECK COMPONENT

(Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION”,
“TROUBLE DIAGNCSIS FOR DTC
PO115", EC-121.

NG

Si)

JE

Replace engine ccolant

Y

¥ OK

©

EC-229

temperature sensor.

oy
=)

o3

EL

l]lf‘\"ﬁ
|
i
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TROUBLE DIAGNOSIS FOR DTC P0443

388

Evaporative Emission (EVAP) Canister Purge
Control Solenoid Valve (DTC: 0807) (Cont’d)

©
CHECK COMPONENT NG [ Replace EGR valve.
(EGR valve). >
Refer to “COMPONENT INSPECTION",
“TROUBLE DIAGNOSIS FOR DTG
P0400", EC-219.

OK
L
NG

CHECK COMPONENT

Replace canister control

{Canister control vacuum check switch).
Refer to “COMPONENT INSPECTION",
“TROUBLE DIAGNOSIS FOR DTC
P1443", EC-292.

vacuum check switch.

OK
A d
CHECK COMPONENT NG [ Replace EVAP canister.
(EVAP canister). "
Refer to “COMPONENT INSPECTION”,
EC-23.
OK
A 4
NG

CHECK COMPONENT

Replace EVAP canister

h 4

(EVAP canister purge control solenoid
vaive),

Refer to “COMPONENT INSPECTION",
EC-232

oK
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.

Y

INSPECTION END

Procedure C

INSPECTION START

Y

purge control solencid
valve.

CHECK HOSES BETWEEN THROTTLE

NG

Reconnect hose correctly.

BODY AND EVAP CANISTER PURGE
CONTROL VALVE.

1. Turn ignition switch “OFF”,

2. Check hose for incorrect connection.

lOK (without )

®

EC-230

h 4

ok an ()



TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge

Control Solenoid Valve (DTC: 0807) (Cont’d)
WrcTveTesTW [ 0y,
PURG CONT sv  ON l
zzzzzzz=z=z MONITOR z=====z=z=z NG CHECK POWER SUPPLY
CAN CON VC SW ON AND CQUTPUT SIGNAL
N CIRCUIT.
1. Turn ignition switch
“ON”.
2. Select “PURG CONT
S/ in “ACTIVE
TEST” mode with
Y (ON/OFF][ OFF | GONSULT.
MEC8218 3. Touch “ON” and “"OFF”
alternately.
E 4, Check that operating
sound is emitted.
DISCONNECT
A€ & ’ NG
CHECK POWER SUPPLY., Check the following.
qﬁz—p 1. Turn ignition switch "QFF”. "1 » Harness connectors
2. Disconnect EVAP canister purge control .
solenoid valve harness connector. ® 15A fuse
3. Turn ignition switch “ON". * Harness for apen or short
4. Check voltage between terminal @ and between EVAFP canister
engine ground with CONSULT or tester. purge control solenoid
Voltage: Battery voliage valve and fuse
[ & If OK, check harness for short. If NG, repair hamess or
= connectors.
SEF303R OK
v
CHECK OQUTPUT SIGNAL CIRCUIT, NG Repair harness or connec-
S —— 1. Turn ignition switch “OFF”. tors.
i) N 2. Disconnect ECM harness connector.
Hs E}] (E@ Ts. ié}] 3. Check harnass continuity befween ECM
. = - terminal and terminal éﬁ
Continuity shouid exist.
"— ECM —|O|—CONNECTOR“ If OK, check harness for short.
114
v OK
CHECK COMPONENT NG_ Replace canister control
{Canister control vacuum check switch). | vacuum check switch.
[Q] Refer to “COMPONENT INSPECTION",
“TROUBLE DIAGNOSIS FOR DTC
sEFs04mr| | P14437, EC-292.
J, OK
NG

CHECK COMPONENT

h 4

{EVAP canister purge control solenoid
valve),

Refer to "COMPONENT INSPECTICON” on
next page.

¢OK

Disconnect and reconnect harness connac-
tors in the circuit. Then retest.

¢ Trouble is not fixed.

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

and retest.

INSPECTION END

EC-231

Replace EVAP canister
purge control solenoid
valve.

&l

=0}
e

(G2
i

=0
@

o, T
f
i

A

| 1,
s Ui

EL

o
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Control Solenoid Valve (DTC: 0807) (Cont’d)

COMPONENT INSPECTION

EVAP canister purge control solenoid valve
Check air passage continuity.

Air passage Air passage
Condition continuity cantinuity
between @ and between (A) and (©
12V direct current supply
; Yes No
SEF313Q between terminals ¢
No supply Ne Yes

If NG, replace sclenoid valve.

EVAP canister purge control valve (built into EVAP
eT®) canister)

Check EVAP canister purge control valve as follows:

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

2.

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

* Cover port (@ by hand.

* Blow air in port (€ and check that if flows freely out of port ®.

EVAP canister purge
control valve

EVAP canister '

)] SEF314R

390 EC-232



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle speed
sensor

Vehicle Speed Sensor (VSS) (DTC: 0104)

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

AECT10
Diagnostic
!
Trouble Code Malfunction is detected when ... Ch?Ck fems
(Possible Cause)
No.

PO500 * The almost 0 km/h (0 MPH) signat from the vehicle * Harness or connector
0104 speed sensor is sent to ECM even when the vehicle is (The vehicle speed sensor circuit is open or shorted.

driving. ¢ Vehicle speed sensor

B VEHICLE SPEED SEN CKTH

AFTER TOUCH START.
DRIVE VEHICLE

AT 10km/h (Bmph) OR

MORE WITHIN 15 sec

NExT f|  START |
MEF5580
¥ MONITOR 2 NO FAIL D
VHCL SPEED SE 20km/h
P/N POSI SW OFF
r RECORD
SEF84iN
FUEL SYS #1 CLOSED
FUEL SYS #2 CLOSED
CALC LOAD 19%
COOLANT TEMP 93°C
SHORT FT #1 1%
LONG FT #1 0%
SHORT FT #2 3%
LONG FT #2 0%
ENGINE SPD 2037RPM
VEHICLE SPD 12MPH
IGN ADVANCE 38.0°
INTAKE AIR 43°C

SEF568P

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.
1) Jack up drive wheels.

2) Start engine.
3) Pertorm “VEHICLE SPEED SEN CKT” in “FUNCTION
TEST” mode with CONSULT.
OR
. 2) Start engine.
3} Read vehicle speed sensor signal in “DATA MONITOR”

mode with CONSULT.

The vehicle speed on CONSULT should be able to
exceed 10 km/h (6 MPH) when rotating wheels with suit-
able gear position.

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

OR

EC-233

)
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log)
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TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (DTC: 0104)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

oy 1) Start engine and warm it up sufficiently.
2) Perform test drive for at least 10 seconds continuously
under the foliowing recommended conditions.
Engine speed : Non-turbocharger
M/T 2,200 - 2,600 rpm
A/T 1,600 - 2,500 rpm
Turbocharger

M/T 2,000 - 2,500 rpm
AT 1,600 - 2,500 rpm

intake
manifold vacuum: Non-turbocharger
M/T --37.3 to -48.0 kPa
{(—280 to —-360 mmHg,
-11.02 to —14.17 inHg)
A/T -48.0 to -61.3 kPa
(—360 to —460 mmHg,
-14.17 to —18.11 inHg)
Turbocharger
M/T -33.3 to —46.7 kPa
(=250 to —-350 mmHg,
-9.84 to -13.78 inHg)
AT -53.3 1o -66.7 kPa
{—400 to -500 mmHg,
-15.75 to --19.69 inHg)
Gear position : Suitable position {except “N"” or
“P" position)
3) Stop the vehicle, turn ignition switch “OFF”, wait at least
5 seconds and then turn “ON",
4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
Even if a Diagnostic Trouble Code is not detected, per-
form the above test drive at least one more time.

392 EC-234



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (DTC: 0104)

(Cont’d)
_ EC-VSS-01
IGNITION SWITCH "
ON or START &l
F Refer to EL-POWER.
10a BV mmm : Detectable line Ma
(J/B) for DTC
.ﬁ[l} = : Non-—detectable
line for DTC B
|3|TJQ_| AD: A/T models
G MT>: M/T models
COMBINATION %1---GD 4 WD 8 LG
G (SPEEDOMETER) x2. QD 3 WD 4
e @03 @iod
22l B I FE
@S [al el ® oL
Y/6 L Y/B I l
BT
v/B v/B i
: AT
L o2k L
Y/G I
N Y e ED
WD :
Y/6 g -- )
L Y/B - . ..A3 Fﬁ@\u
LCivg
Y/G B
[z31
VSP ECM
(ECCS Y/B q[L] VEHICLE BR
CONTROL g’gﬁggn
MODULE)
ol 2 &7
""""""""""""""""""""" } BS
[ Endadldﬂi-l Mi0d |
0 | L 3t |32E3E4| w !
__________________________ s BT
1z —
314[5]6|7[8]) M2D NAD MEREENED
ol10/i112[{3[14) w 6/ GY \5|6]7[8/ BY @ BR H,
104]102[103]104) [105]to8]107 2425 EL
1oo[t10/t11t12 (113114115 313 ED
147|118[11a]120] [124[122]123 42|43 BY H.S.
I3

HEC121

EC-235 393



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (DTC: 0104)

(Cont’d)

DIAGNOSTIC PROCEDURE

17]18[19] - 202122
[ eom  [o[comnecTor] Hﬁ’@‘oﬁdﬁ}
29

[@]

SEF612R

394

INSPECTION START

h 4

CHECK INPUT SIGNAL CIRCUIT. NG | Gheck the following.
1. Turn ignition switch “OFF”, | * Hamess connectors
2. Disconnect ECM harness connector (2,

and combination meter harmess con- * Harness for open or

nector. short between ECM and
3. Check harness continuity between ECM cembination meter

terminal and terminal @ If NG, repair harness ot

Continuity should exist. connectors.

If OK, check harness for short.

OK
,
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

¥

Y

OK

Discennect and reconnect harness con-

nectors in the cirguit.

Then retest.

b

L Trouble is not fixed.

Check ECM pin terminals for damage and

check the connection

connector. Reconnect ECM harness con-

nector and retest.

of ECM harness

Y

INSPECTION END

EC-236

Check the following.
* Harness connectors

®@ED, EiD

* Harness connectors

&0, (&)

* Harmess connectors
&,

* Hamess for open or
short between combina-
tion meter and vehicle
speed sensor

If NG, repair harness or

connectors.

* Vghicle speed sensor
and #ts circuit
Refer to EL section.




TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205)

SYSTEM DESCRIPTION

Enai
Camshalt position sensor ngine speed

‘ Amount of intake air
Mass air flow sensor

Y

. Engine caolant temperature
Engine coolant temperature sensor

h 4

N . Start signal
Ignition switch g

Thrcttle position

Throttle positicn sensor

ECM
A/T contrel unit Park/Neutral position (ECCS
| contral »| IACV-AAC valve
. " .
Air conditioner switch Air conditioner operation - module)
Power steering lo ignal
Power steering oil pressure switch " eering load sig -
Battery Battery voltage .

Vehicle speed

Vehicle speed sensor

Caoling fan Cooling fan operation

) Electrical load signal
Electrical load ¢

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

[ . COMPONENT DESCRIPTION

IACV-ACC 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.

SEFD40E

EC-237
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)

Diagnostio Check Items
Trouble Code Malfunction is detected when ... ;
No. {Possible Cause)
P0505 A) The IACV-AAC valve does not operate properly. * Harness or connectors
0205 : (The IACV-AAC valve circuil is open.)
s |ACV-AAC valve
B) The IACV-AAC valve does not operate properly. o Harness or connectors
(The IACV-AAC valve circuit is shorted.)
» JACV-AAC valve
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Procedure for malfunction A
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 2 seconds.
OR
= 1)} Turn ignition switch "ON” and wait at least 2 seconds.
2} Select “MODE 3" with GST.
OR
@ 1) Turn ignition switch “ON" and wait at least 2 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode I {Self-diagnostic
results)” with ECM.
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
{3@ 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
ooy 1) Start engine and warm it up sufficiently.
S 2) Turn ignition switch “OFF" and wait at least 5 seconds.
3) Stiart engine again and run it for at least 1 minute at idle
speed.
4) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
5) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
396
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)

Gl
IGNITION SWITCH
ON or START
(i3,
15A Refer to EL-POWEHRH.
E‘\
¥
B/R -
Le
mem : Detectable line
o/R for DTC
@ - : Non-detectable
line for DTC
Lr'
B/R FE
Gl
B/R i
=3 HT
21 1 cv-aac
é VALVE
1] &1
G/L
Fa
5 [RiE
101
T
2E,
CONTROL =
MODULE)
el
S
D AR &5
- 112]3]4
{1[2h A \6i{6]7]8/ BR B2
10afo2ft03104) (105106107 108 =
tosbaofnafiag] [1iafii4fiisiig
117[118f119]120} [124]122]123/124 GY H.S.
ij

HEC122

EC-239 o3



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
\\ l X Control (AAC) Valve (DTC: 0205) (Cont’d)

C\ DIAGNOSTIC PROCEDURE
\ \ INSPECTION START
|

YIACV-AAC valve v

harness connector

Brake fluidq "% || CHECK POWER SUPPLY. NG | Check the following.
/_ resmﬂ'oir'j /

| \ 1. Stop engine. ¢ Harness connectors

/ v || 2. Disconnect IACV-AAC valve hamess (E1z), (F25)
57 ] }‘ \ connector. * 15A fuse
At i MEF8asF| | 3. Turn ignition switch “ON". * Harness for open or short
4. Check voitage between terminal @and between IACV-AAC valve
ground with CONSLULT or tester. and fuse

DISCONNEET (Ci@ . ﬁ Voltage: Battery voltage ¥ NG, repair hatness or
T.S. E@ X Ok connectors.

| B) ¥

CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair hamness or connec-
1. Turn ignition switch “OFF". | tors.

2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
ﬂ terminal and terminal (1).

Continuity should exist.

If OK, check harness for shaort.

"SEF813R
OK
¥
@ rsconecy weowesr | | CHECK COMPONENT NG | Replace IACV-AAC valve.
“ . (IACV-AAC valve). "
Refer to “COMPONENT INSPECTION”
[ ecm |OICONNECTOR” below.
101 OK
¥
Disconnect and reconnect harness connec-
tors in the circuit. Then retest.
@ v Trouble is not fixed.
SEF614R| | Check ECM pin terminals for damage and

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

Y
INSPECTICON END

COMPONENT INSPECTION

IACV-AAC valve

Discaonnect IACV-AAC valve harness connector.
» Check IACV-AAC valve resistance.
Resistance:
Approximately 101} [at 25°C (77°F)]
® . Check plunger for seizing or sticking.
e Check for broken spring.

SEF3521
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TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (DTC: P0600)

These circuit lines are used to control the smooth shifting up and
down of A/T during the hard acceleration/deceleration.
Voltage signals are exchanged between ECM and A/T control unit.

Di ti
agnastie - Check ltems
Trouble Malfunction is detected when ... .
(Possible Cause)
Code No. R
POB00 * ECM receives incorrect voltage from A/T control unit * Harness or connectors o
continuously. {The circuit between ECM and A/T control unit is open
or shorted.) Efl

« A/T control unit

* This DTC can be detected only by “DATA MONITOR (AUTO TRIG)” with CONSULT,

% cansiecr C. - OVERALL FUNCTION CHECK bT
G} @i’ Use this procedure to check the overall function of the A/T control.
= During this check, a DTC might not be confirmed.

L_ecv_Iolcawecron] 1) Turn ignition switch "ON”. o7
2) Start engine and let it idle.
3} Check voltage between
ECM terminal @ and ground. e
ECM terminal @ and ground. '

I ! Voltage: Approximately 7V
1B

)

SEF997Q)

&
—

BT

EL

-
a5
=N
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TROUBLE DIAGNOSIS FOR DTC P0600
A/T Control (DTC: P0600) (Cont’d)

EC-AT/C-01

A/T CONTROL
UNIT

o
o]
5N
o
_..'
n
a
]
w

for DTC

Non-detectable
line for DTC

= Detectable line

Lo G
----- (7} -----{5]
SRR

PU P/B P
731 [74l Z7]
D74 oT2 073
ECM (ECCS
CONTAOL MODULE)

(TR €29
Sle[7[8) oY

[1]2]3]4]19]10]11]12[13]44]15
5[6]718] [16]17]18]i9j20[24]22

101{102{103]t04] [105]t06}107] 108 ! 2 45,4 b
woofutolti]1s2] [1g3]raef1ss1re| 5161718 2
117|118]119{120] H121]122]123/124 = GY H.S.

HEC123
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TROUBLE DIAGNOSIS FOR DTC P0600

NN

harness connector

MEF881FA

DISCONNECT r—
. &= [Froon lcowecer]
T 11

10

Ve

DISCONNECT

12
| Ecm _lofconnecToR];
= 73 7477

[L@.

G

SEF998C

], ol

B

AE®

iL__ecM{o[cConnecor]|

73,7477
e
= 1

A/T Control (DTC: P0600) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK INPUT SIGNAL CIRCUIT.
Check harness continuity between ECM
terminal @ and ground, ECM terminal
@ and ground, ECM terminal @ and
ground.

Continuity should noct exist.

If OK, check harness for short.

A d

OK

r

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

Trouble is not fixed.
Y

Check ECM and A/T control unit pin termi-
nals for damage and check the connection
of ECM and A/T control unit harness con-
nectors. Reconnect ECM and A/T control
unit harness connectors and retest.

y

INSPECTION END

" SEF9gsG

EC-243

¥
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”". "1 » Harness connectors
2. Disconnect ECM harness connector (e,
and A/T control unit harness connector. * Harness for open or
3. Check harness continuity between ECM short between ECM and
terminal @ and terminal . ECM ter- A/T control unit
minal @ and terminal (1), ECM termi- If NG, repair harness or
nal @ and terminal @ connectors.,
Continuity should exist.
If OK, check harness for short.
l OK
NG

Repair hamess or connec-
tors.

&

A,
WUy

EM

&Y

PO

=g
FA

=g}
)

(2]
=

s

EL

102X

401



TROUBLE DIAGNOSIS FOR DTC P0605

SEC220B

Engine Control Module (ECM)-ECCS Control
Module (DTC: 0301)

The ECM consists of a microcomputer, diagnostic test mode
selector, and connector for signal input and output and for power
supply. The unit controls the engine.

Diagnostic Trouble
Code No.

Makfunction is detected when ....

Check Item
(Possible Cause)

POG05
0301

¢ ECM calculation function is malfunctioning.

s ECM
(ECCS control module)

402

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

® 2

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine and wait at least 30 seconds.

OR

Turn ignition switch “ON".
Select “Mode 3" with GST.
Start engine and wait at least 30 seconds.

3)
@ 1
3)
)
3)
4)

OR
Turn ignition switch “ON".
Start engine and wait at least 30 seconds.
Turn ignition switch “OFF"’ and wait at least 5 seconds.
Perform *“Diagnostic Test Mode 1l (Seli-diagnostic
results)” with ECM.

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

. 1) Turn ignitien switch “ON".
@ 2} Select “SELF-DIAG RESULTS"
mode with CONSULT.

3) Touch “ERASE”,

= 1) Tura ignition switch “ON”.
= 2) Select MODE 4 with GST.
3) Touch "ERASE”.

OR

OR

Noy 1) Turn ignition switch “ON”.
2) Erase the Diagnostic Test Mode
Il {Self-diagnostic resuits)
memaory.

!

®

EC-244



TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (DTC: 0301) (Cont’d)
®

l

Perform DIAGNOSTIC TROUBLE CCDE 4,
CONFIRMATION PROCEDURE on previ-
ous page. .
(]2

i
Is the DTC PO805 (0301) displayed YeSL Replace ECM. ED
again? "

L4

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (DTC: 1003)

When the gear position is in “P” (A/T modeis only} or “N”, park/
neutral position is “ON". For M/T models, the “ON” signal {(or line
continuity) is detected by the ECM, whereas the A/T control unit
detects it for A/T models. The A/T control unit then sends the park/
neutral signal to ECM.

Diagnostic

Trouble Code Malfunction is detected when .... Che.ck Items
(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.)

* Harness or connactors
(The circuit between ECM and A/T control unit is
open or shorted.)

* Neutral position switch

* Inhibitor switch

s AT control unit

OVERALL FUNCTION CHECK

404

W PARK/NEUT POSI sW CKT Il Use this procedure to check the overall function of the park/neutral
SHIFT position switch circuit. During this check, a DTC might not be con-
firmed.
ouT of N/P -Range 1) Tum ignition switch “ON”.
THEN 2) Perform “PARK/NEUT POSI SW CKT” in “FUNCTION
TEST” mode with CONSULT.
TOUCH START OR
2) Select “P/N POSI SW” in “DATA MONITOR” mode with
CONSULT.
[ next || START | 3) Check the “P/N POSI SW” signal in the following con-
SEF962N .
ditions.
% MONITOR % NO FAIL []
Condition (Gear position) Known good signal
P/IN POSI SW ON
“P” AT only) and “N” position ON
Except the above position OFF
OR
.ﬁ. 1) Turn ignition switch “ON”.
&/ 2) Check voltage between ECM terminal @ and body
| RECORD | ground in the following conditions.
SEF96aN
Condition (Gear position) Voltage (V) (Known good data)
CONNECT
e :’E& “P" (AT only) and “N” position Approx. O
— Except the above position Approx. 5
|_ECU |0 CONNECTOR |
22
D &
SEF3929Q

EC-246



TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)
EC-PNP/SW-01
IGNITION SWITCH @]
ON or START
Fuse [Befer go 13
104 |BLOCk [EL-POWER. ECM
o s
( T
Iil ®iD MODULE) EH
B ! NEUT
GzI’L, B e
Y/L
G/L ()
) &2 el
oL Y/L
| INHIBITOR — I QD : A/T models o
SWITCH AT ") M : M/T models &
mmm: Detectable line
for DTC .
= Non-detectable GL
line for OTC
YL
/.1\ I—_T] T
2 &
Y/G
21 Al
NEUTRAL
T T T QI T 1) o |
BR G/W BR BR/W G ’T SWITCH o5
I OFF
I ]
-. B Fﬁﬁl
I e
G/W BR BR/W G G/B Y/L B B&
6] 351 8] 571 el A3 | ™,
A-SW N-SW D-SW 2-SW 1-SW ND B B B s
A/T CONTROL i
UNIT ® I
€z i o
o | | — |
[—] Y 112[3] o [4[5]6]7] €H® /7[8[9]3\ €E3D 1[2[3[4\ 2B /1234\@
T L s[ofo[tifie[13)1a1516] B \_IB6|5]4/ oY ‘5[6[7[8/ BR \&l6l7|8/ GY -
| pE— - .
1[2[3[4][o]io[14[12[13[14[15 EI A5 e6le7]28lPa30[3 1323345, § €
5|/6|7]81 [6l17]18]19/20[21[22) 36[37]38139]40]41142]43[44]45[45]47] 45 W U
101[102]103]104] [105{106l107]108 %5 EEEEEEI C‘E}EE 67 EL
wogfttofriefisz] (113124115116 £ : 72
117]118]119]120] [124]122]123j124 43 159I50I51'BE|BBI oapg [80] | G LdGER
(D

HEC124
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)
DIAGNOSTIC PROCEDURE

inhibitor switch (A/T models)

INSPECTION START

= 13
|[ ECM [0 CONNECTORI' W

22

DISCONNECT
HS.
CISCONNECT
€| =
SEF766P)

CHECK COMPONENT
{Inhibitor switch).
Refer to AT section.

h 4

0K

L J

Cisconnect and reconnect harness connec-
tors in the circuit. Then retest.

Trouble is not fixed.

406

Check ECM pin terminals for damage and

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

Y

INSPECTION END

EC-248

_ v
CHECK POWER SUPPLY. NG | check the following.
1. Disconnect inhibitor switch harness con- * Harness connector
2. Turn ignition switch “ON". * Harness connector (Wi1)
N ey Ce . 3. Check voltage between terminal (3) * 10A fuse
K Eg and ground with CONSULT or tester. * Harness faor open or short
Voltage: Baitery voltage between inhibitor switch
89]3 and fuse
615 OK IF NG, repair hamess or
connectors.
E A J
_I—l CHECK INPUT SIGNAL CIRCUIT-I. NG | Repair harness or cannec-
1. Turn ignition switch "OFF”. | tors.
@ © 1 2. Disconnect A/T contro! unit harness
SEF815R connector.
3. Check harness continuity between A/T
@ control unit terminal and terminals
DISCOKRNECT T DISCONKECT . .
ié} @ﬁ@ Eé} Continuity should exist.
il If OK, check harness for short.
[ ar=cruniT Jof connecTor]| g g : oK
v k 4
CHECK INPUT SIGNAL CIRCUIT-II. NG_‘ Check the following.
1. Disconnect ECM harness connector. | = Harness connectors
2. Check hamess continuity between ECM (E12), (F5)
@ terminal @ and terminal @ * Harness for open or short
Continuity should exist. between ECM and A/T
SEFETER If OK, check harness for short. controt unit
If NG, repair harmness or
E — OK connectors.
|_am.cunm_cf connecTor || v
NG

Replace inhibitor switch.




TROUBLE DIAGNOSIS FOR DTC P0705

—-—-.

[Q]

3

SEF617R

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)
DIAGNOSTIC PROCEDURE

Neutral position switch (M/T mod-
els)

INSPECTION START

Y

[ Ecm |9 CONNECTOR”
22

[Q]

(B]
A€ B A€

)

CHECK GROUND CIRCUIT.

1. Disconnect neutral position switch har-
ness connector.

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

If OK, check harness for short.

NG

. | Check the following.
"| ® Harness connectors

(2. (E8)

* Harness for open or short
between neutral position
switch and body ground

If NG, repair harness or

conneciors.

SEF618R

OK
E] ' \ 4
CHECK INPUT SIGNAL CIRCUIT. NG | Gheck the following.
1. Disconnect ECM harness connector. * Harness connectors
2. Check hainess continuity between ECM FE), ()
terminal @ and terminal @ * Harness connectors
Continuity should exist. (E35),
If OK, check harness for short. * Harness for open or short
between ECM and neu-
OK tral position switch
If NG, repair harness or
connectors,
A
NG

CHECK COMPONENT

{Neutral position switch}.
Refer to MT section.

OK
¥

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

Trouble is not fixed.

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

v

INSPECTION END

EC-249

Replace neutral position
switch.

AT

LI

407



TROUBLE DIAGNOSIS FOR DTC P1150, P1155

Wastegate Valve Control Solenoid Valve (DTC:
1306, 1307) - '

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed and piston position

Engine coolant temperature sen- | ENgine cootant temperatute

h 4

sor
ECM
(ECCS Wastegate valve controt solenoid
control ™ valves
- module}

Throttle position sensor Throttle valve idle position

h J

Knock sensor Engine kI'IOCkil'Ig

OPERATION
Wi It -
Engine conditions Wastagate .valve control astegate valve actua Turbocharger pressure
solencid vaives tors
s Engine running or cranking
* Throttle position sensor cutput voltage:
rore than 0.1V Lead to suction pipe or
¢ Judged fuel quality: hi octane ON turbocharger compressor HIGH
{Detecting no sign of knock) outlet
* Engine coclant temperature is more than 55°C
(131°F)
L h
* Except the above OFF ead to turbocharger LOW
compressor outlet
— COMPONENT DESCRIPTION

The solenoid valve responds to the ON/OFF signal from the ECM.
When it is ON, a vacuum signal from the suction pipe or compres-
sor outlet is fed into the wastegate valve actuator. The actuator is
hard to open at this time. When the control module sends an OFF
signal, the coil pulls the plunger upward and cuts the route to the
suction pipe.

SEF200J

408 EC-250




TROUBLE DIAGNOSIS FOR DTC P1150, P1155
Wastegate Valve Control Solenoid Valve (DTC:
1306, 1307) (Cont’d)

* Freeze frame data is not stored in the ECM for the wastegate valve control solenoid valve.
The MIL will not light up for a wastegate valve solenoid valve malfunction.

Di ' &l
._Diagnostic Check ltems
Trouble Code Malfunction is detected when ... .
(Possible Cause)
me i
P1150 * An excessively low or high voltage signal from the * Harness or conhectors o
1308 wastegate valve control solenoid valve for right bank (Wastegate valve control sclenoid valve circuit is
is sent to ECM. open or shorted.) =
* Wastegate valve control solenoid valve (Right bank)
P1155 = An excessively low or high voltage signal from the * Harness or connectors
1307 wastegate valve control solenoid valve for left bank is (Wastegate valve control solencid valve circuit is LG
sent to ECM. open or shorted.}
* Wagstegate valve control solenoid valve {Left bank)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE EE
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds. (@)
OR
@@ 1) Turn ignition switch “ON” and wait at least 5 seconds. ___
= 2} Select “MODE 3" with GST. T
OR

xoy 1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Turn ignition switch “OFF” and wait at least 5 seconds, AT

and then turn “ON’".
3) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM. >0
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TROUBLE DIAGNOSIS FOR DTC P1150, P1155

Wastegate Valve Control Solenoid Valve (DTC:
1306, 1307) (Cont’d)

ON or START

IGNITION SWITCH

15A

[30]

B/R

B/R

B/R

I |

EC-WG/V-01

Refer to EL—POWER.

for DTC

: Non-detectable
line for D7C

mmm ;. Detectable line

B/R B/H
WASTEGATE WASTEGATE
| VALVE | VALVE
CONTROL CONTROL
SOLENOID SOLENOID
VALVE LH 5 VALVE RH
_'J L1rj@:2>
S8
SB SB
[122) (18]
WGCL WGCR
ECM (ECCS
CONTROL MODULE)
ED
=
AAZIE[4) €2 CII'GZED
\&I6[7][8/ BR gg

101{102|103|104{ {105|106{107|108

1093410{1111112] [113{114/115/146)

117)418]119(120] [121]122]£23]124

ED |t
GY | RN

410

EC-252
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TROUBLE DIAGNOSIS FOR DTC P1150, P1155

Wastegate valve control
solenoid valve LH harness

co/nnector SN

Wastegate Valve Control Solenoid Valve (DTC:

13086, 1307) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK POWER SUPPLY.

1) Disconnect wastegate valve control
solenoid valve harness connector.

2) Turn ignition switch “ON".

NG

| Chack the following.

¢ Harness connectors

ED. @

& 15A fuse

3) Check voltage between terminal (1) and s Harness for open or short el
ground with CONSULT or tester. between wastegate valve
Voltage: Battery voltage control solenoid valve
o and fuse LG
K If NG, repair hamess or
connectors.
E Y
CHECK OUTPUT SIGNAL CIRCUIT. NG | check the following.
1) Bisconnect ECM harness connector. | * Harness for open or short EE
2) Check harness continuity between ECM between wastegate valve :
terminal and terminal (2), ECM control solenoid valve
terminal and terminal (2). and ECM. N
e - Continuity should exist. If NG, repair harness or GL
MEF893 If OK, check harness for short. connectors,
OK —
} T
W - Ci@ CHECK COMPONENT NG [ Replace wastegate valve
‘185. Gé} (Wastegate valve control solenoid valve). 7| control solenoid valve. i
n Refer to “COMPONENT INSPECTION” &
1 below.
OK —
Y B
Disconnect and reconnact harness connac-
tors in the circuit. Then retest.
@ o [F4
= Trouble is not fixed. i
SEF656R
Check ECM pin terminals for damage or ‘
'[_ﬂ Py ) by sy the cannection of ECM harness connactor, oy
Hs. Eé} C.[@ TS. Reconnect ECM harness connector and
— retest.
[ ecm o] CONNECTOH” @ @ BR
118 122 2)(ree) (2 v
@ INSPECTION END ]
S
SEF657R
COMPONENT INSPECTION
Wastegate valve control solenoid valve 18
meomser | Check air passage continuity.
5. Ej] - Air passage continuity .
t
@ Condition between () and =8
2 12V direct current supply between
. Yes
terminals (1) and @ By
No supply No
BATTERY SEFSSER]  |f NG, replace solenoid valve.
EC-253 411



TROUBLE DIAGNOSIS FOR DTC P1160

Turbocharger boost
sensor

engine control.

Turbocharger Boost Sensor (DTC: 0206)

COMPONENT DESCRIPTION

The turbocharger boost sensor detects boost pressure upstream of
the throttle body. The pressure signal is transmitted to the ECM for

SEF986PA
51 Vacuum £ Boost pressure
-~ 4.5} !
» A4F i
& 35F !
T _3r I
= 25} i
R '
+— |
55 i
0.5Ff !
0 1 1 Il
13.3 200
(100, 3.94, 1.93} (1,500, 59.06, 29.0)
Pressure kPa {mmHg, inHg, psi)
{Absolute pressure) SEF627R
Diagnostic
Trouble Code Malfunction is detected when ... ChPka ftems
(Possible Cause)
No.
P1160 A} An excessively low or high voltage from the sensor is | ® Harness or connectors
0206 sent to ECM. {Turbocharger boost sensor circuit is open or

shorted.)
* Turhocharger boost sensor

B) There is little difference between the sensor ocutput
voitage when under high boost pressure conditions
and when under low boost pressure conditions.

* Harness or connectors
(Turbocharger boost sensor circuit is open or shorted.)
* Hose
(Hose to the turbocharger boost sensor is discon-
nected or clogged.)
* |ntake system
{Air leaks from intake air system.)
* Exhaust system
{Exhaust gas leaks from exhaust system.)
* Turbocharger
* Turbocharger boost sensor

412

EC-254



TROUBLE DIAGNOSIS FOR DTC P1160

Turbocharger Boost Sensor (DTC: 0206)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Procedure for malfunction A @l

1)  Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds. 2
OR
1) Turmn ignition switch “ON” and wait at least 5 seconds.
2} Select “"MODE 3" with GST. =
OR
noy 1) Turn ignition switch “ON” and wait at least 5 seconds.
2} Turnignition switch “OFF” and wait at least 5 seconds, LG
and then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
resulits)” with ECM.

[}
b |

OVERALL FUNCTION CHECK _

This procedure can be used for checking the overall function of
turbocharger boost sensor circuit. During this check, a DTC might
not be confirmed. AL
Procedure for malfunction B
1) Turn ignition switch “ON”.
2) Select “TURBO BST SEN” in “DATA MONITOR” mode  |i[T
with CONSULT.
3) Check “TURBO BST SEN” voltage when idling.
The voltage should be 1.9 to 3.0 [V]. Al
4}y Check “TURBO BST SEN” voltage when revving
engine up to 5,000 rpm with wide open throttle under no
load. D
The voltage should increase 0.1 [V] or more
momentarily. )
OR ()
‘Er. 1) Turmn ignition switch “ON",
2) Check the voltage. .
The voltage should be 1.9 to 3.0 [V]. [Ri,
3} Check the voltage between ECM terminal and
ground when revving engine up to 5,000 rpm with wide
open throttle under no load. BR
The voltage should increase 0.1 [V] or more
momentarily. -

ElL

BX
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TROUBLE DIAGNOSIS FOR DTC P1160
Turbocharger Boost Sensor (DTC: 0206)

(Cont’d)
EC-BO0OST-01
TURBOCHARGER mam : Detectable line
BOOST for DTC
’V*V‘ SENSOR — Ii.lc.m-ditecrj_la-gle
] ine for
L2 =0 [ @D : A/T models
W 8 B
% &
| |
A &
AL
| |
| I
| |
| |
| |
[ |
| |
| |
] |
| |
A K
A B
L] Ol — 5 B
A R
| |
1e

To throttle DDSitiOn sensor
OR/L =P (Refer to EC-TPS.)

]
—--.

R
o

OR/L B *—o—o
431l =]
SENP TPRES GND : SENS
iy GND
' B B B B
= £ X X
()
ECM (ECCS CONTROL MODULE) A/T CONTROL UNIT
=1
(AJ2]3[4a
\&l6l7]8/ &Y d2]3 oy
N m— |
1]2[3]4][S[io[11[12]1314[15 E 2324 Fr R EV R EREE BN ES Vo)
516 7[8] [16l17t1e[19[20121]28) . [36]37 40(a1[42|a3[4d|a5]a6]47]48] [ W h.s

101102 103(104) [10a]108[107]108 24

soal110[111]132] {13114 115{118 31 v

1171119120 (121122123124 2 ey |LfY
HEC128
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TROUBLE DIAGNOSIS FOR DTC P1160

W

Under the center finishe
Q
\Q =

N

=3 "
Turbocharger boost
sensor harness |

\ /// connector \\

Turbocharger Boost Sensor (DTC: 0206)

(Cont’d)
DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction
A”, perform “Procedure A”. If the trouble is duplicated after

“Procedure for malfunction B”, perform “Procedure B”.

Procedure A

INSPECTION START

[_Ecm 1o CONNECTOR |
B1

Q]

«

SEF433Q

CHECK COMPONENT

A J

{Turbocharger boost sensor).
Refer to “COMPONENT INSPECTION™,

EC-259.
l oK

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

l Treuble is not fixed.

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harness coennector and

retest.
b

INSPECTION END

EC-257

ﬁ Pl /
IMass air flow sensor MEF529GA ¥
CHECK POWER SUPPLY. NG;‘ Repair harness or connec-
1. Turn ignition switch “OFF”. tors.
Y ey 2. Disconnect turbocharger boost sensor
G@_—@ 18 E@ harness connector.
3. Turn ignition switch “ON",
4. Check voltage between terminal @
and engine ground with CONSULT or
- taster.
t@ Voltage: Approximately 5V
® & OK
=) 1 5 ! .
CHECK GROUND CIRCUIT. N » Check the following.
SEF410Q| | 1. Turn igniticn switch “OFF”. * Harness for open or
= 2. Loosen and retighten ground screw. short between ECM and
El 3. Check harness continuity between ter- turbocharger boost sen-
- minal and engine ground. sor
=) hioa) - a Continuity should exist. ¢ Harness continuity
1 TS, 531 'ﬁ If OK, check harness for short. between A/T control unit
and turbocharger boost
OK sensor
If NG, repair harness or
@ connectors.
. v G
= CHECK INPUT SIGNAL CIRCUIT. » Fepair hamess or connec-
1. Disconnect ECM harness connector. tors.
sSEF411Q| | 2. Check harness continuity batween ECM
terminal and terminal .
E Continuity should exist.
DISCONNECT DISCONNECT If OK, check harness for short.
H.S. EE} TS. E@ iOK
NG

Replace turbocharger
boost sensor.

B

415



TROUBLE DIAGNOSIS FOR DTC P1160

=
Split

0 -
),
Clogging ao:

Turbocharger Boost Sensor (DTC: 0206)

(Cont’d)

Procedure B

INSPECTION START

Y

416

EC-258

CHECK INTAKE SYSTEM. NG_ Repair intake system.
= Check intake system for air leaks. "
9@ Improper connection OK
SEF109L il
Under the center finisher CHECK HOSES BETWEEN TURBO- NG‘ Repair or reconnect hose.
— o t@/ CHARGER BOOST SENSOR, RIGHT >
ESN = SIDE AIR PIPE AND LEFT SIDE AIR
\ PIPE.
Chack hose for clegging, cracks or
improper connection.
N =X A OK
Turbocharger boost ¥
\ /?;rr‘.iiﬁmess \\ CHECK EXHAUST SYSTEM. NG | Repair exhaust syster.
- \\ Check exhaust system for gas leaks.
!f\/Masgzir ﬁovéésor MEF529GA oK
B B v
Py CHECK POWER SUPPLY. NG Repair harness or connec-
(ﬁ_ﬁ) TS. Gé} 1. Turn ignition switch “OFF”. tors.
2. Disconnect turbocharger boost senser
harness connector.
3. Turn ignition switch “ON”.
4. Chack voltage between terminat @
DO and engine ground with CONSULT or
@ tester.
= = Voltage: Approximately 5V
SEF410Q OK
Cl :
N CHECK GROUND CIRCUIT. NG | Check the following.
Géj] 1. Turm ignition switch “OFF”. "1 & Harness for open or
2. Loosen and retighten ground screw. short between ECM and
3. Check harness continuity between ter- turbocharger boost sen-
minal @ and engine ground. s0r
@ Continuity should exist, * Harness continuity
- If OK, check harness far short. between A/T control unit
= oK and turbocharger boost
sensor
SEF411Q If NG, repair harmness or

connectors.




TROUBLE DIAGNOSIS FOR DTC P1160

B

DISCONMEZT
A€

=

&1

[Q]

[[_Ecm__ o] connecTor]|

DISGONNECT

€

&

SEF433Q

Turbocharger Boost Sensor (DTC: 0206)

(Cont’d)

®
D )

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

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

If OK, check harness for short.

NG

Air >

CONNECT

Pressure
gauge

Valve

® o

Turbocharger
boost
sensor

SEF628R

lOK

.| Repair harness or connec-
" tors.

CHECK COMPONENT (Turbocharger). NG_ Replace turbocharger.
Refer to “INSPECTION" of “TURBQ- "
CHARGERS” in EM section.
l OK
NG

CHECK COMPONENT
{Turbocharger boost sensor).
Refer to “COMPONENT INSPECTION”

helow.
‘L OK

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

l Trouble is not fixed.

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

retest.

INSPECTION END

COMPONENT INSPECTION

Turbocharger boost sensor

1. Remove hose from sensor.
2.

.| Replace turbocharger

boost sensor.

=
[

i)

=g

Turn ignition switch “"ON” and check output voltage between
terminal (2) and engine ground.

The voltage should be 1.9 to 3.0 V.

Apply air pressure of +40.0 kPa (300 mmHg, 11.81 inHg, 5.80

psi) to turbocharger boost sensor as shown in figure and check

the output voltage.

The voltage should be 0.6 to 1.0 V higher than the value

measured in step 2.
CAUTION:

(50 - 86°F)].
4,

EC-259

Always calibrate the pressure gauge when using it.
Inspection should be done at room temperature [10 - 30°C

If NG, replace turbocharger boost sensor.

417
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TROUBLE DIAGNOSIS FOR DTC P1220

SYSTEM DESCRIPTION

Camshaft position sensor

Fuel Pump Control Module (FPCM) (DTC: 1305)

Engine speed

hd

Mass air flow sensor

Amount of intake air

h 4

Engine coolant temperature
sensor

Engine coolant temperaiure

Y

Ignitien switch

Start signal

h 4

This system controls the fuel pump operation. The
amount of fuel flow delivered from the fuel pump is
altered between two flow rates (Non-turbocharger
models)} or three flow rates (Turbocharger models)
by the FPCM operation. The FPCM determines the
voltage applied to the fuel pump (and therefore fuel
flow) according to the following conditions.

SEFB85R

418

speed cenditions

* Within 30 seconds after
starting engine [above
50°C (122°F)] {(Non-turbo-
charger models only)

ECM (ECCS
control mod- » FPCM
ule)
Amount
Conditions of fuel Supplied voltage
flow
¢ Engine cranking
¢ Engine coolant tempera-
ture below 0°C {32°F)
* Engine is running under
heavy load and high high Battery voltage

(11 - 14V)

e Within 5 seconds after
starting engine [above
50°C {122°F)] (Turbo-
charger models only)

* Engine is ruaning under
medium load and medium
speed conditions (Turbo-
charger maodels only)

medium

Approximately 7V

Except the above

low

Approximately 8V
(Non-turbocharger
madels)
Approximately 6V
{Turbocharger
models)

COMPONENT DESCRIPTION
The FPCM adjusts the voltage supplied to the fuel pump to control
the amount of fuel flow. When the FPCM increases the voltage
supplied to the fuel pump, the fuel flow is raised. When the FPCM
decreases the voltage, the fuel flow is lowered.

EC-260



TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM) (DTC: 1305)

(Cont’d)
Diagnastic Trouble N Check Iltems
Code No. Malfunction is detected when ... (Possible Cause) .
i3
P1220 * An improper voltage signal from the FPCM, which | « Harness or connectors
1305 is supplied to the fuel pump, is detected by ECM. {FPCM circuit is open or shorted.)
* FPCM i,
El

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Start engine and warm it up sufficiently.
2
3

1

) Turn ignition switch “OFF” and wait at least 5 seconds.

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

4) Start engine and run it for at least 60 seconds at idle

1=
speed. e
OR
@ 1) Start engine and warm it up sufficiently. el
= 2) Turn ignition switch “OFF” and wait at least 5 seconds. ¥
3) Start engine and run it for at least 60 seconds at idle
speed. e
4) Select MODE 3 with GST.
OR
@ ) Start engine and warm it up sufficiently. i
- 2) Turn ignition switch “OFF” and wait at least 5 seconds. ™

3) Start engine and run it for at least 60 seconds at idle
speed. [EIE

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

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

=

=

|'—_L

1BA

EC-261 419



TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM) (DTC: 1305)

(Cont'd)

BATTERY
wsm : Detectable line
® , for DTC
| — i:\llqn—d;*fetecB%léle
ine or
g BL!EU|E % Refer to EL-POWER.
| | | |
l:«' W/B o=@
30A | | FUEL PUMP CONTROL
[d] | OR  OR MODULE (FPCM)
] 1
W W/B OR
"E!j'@ & €@
MED '—:—'-
‘En| PU  B/P W
/ ST f I r.
ON )
OF ;c'c*ﬁ .: - PU B/P W
. et - Ge21 ||
1eNITION I3 dB:
SWITCH  gin /B @ : @ § % X
B A e 1 1 1
[2] l?l FUEL PU  B/P W :
PUMP l—l—l I_LI I—l—l.ﬂel)
?HRELAY --@
IL.}J =] PU B/P W
&> : Turbocharger models
By: T-bar rocf models
{EV¥»: Convertible models
PU - B/P W <{Z5>: 2 seater models
a4l 16l [[1sl_ [@al {5y : 2+2 seater models
FPRLY FPC2 FPC1 FEEM x1--- D 11 D 6
x2. - -IB 14 T 1
*¥3. B 2 I 4
x4 @D 4 A B
*5- - 3 &5 5
ECM (ECCS CONTROL MODULE) i
12]3] €D M [BL[1] (M2 [1]2[3] o [4]5] B48 1231___;456 (12INEG12 [1]z] 1D
4l516] W * W [3[6] L [&]7Isisliofi]iy] B 7[8]9f10[11]12 W \4[5[6/ GY |[3[4] W
1jc—[2 O]
T
12 3[4|5]6l7|8] ™90 [1[2]3[4] B® [E[E[4] © [6]6]7] 7D [[z[alcal4]6l6]7] ¢52
4]3]5] W glipl1|12(13]14] W 5l6{7]8] W 8[o10[f1]113014]15]15] W Bla]10/11{12{13[14[15]46] BR
101]102]103]104 [105[206]107] 108 %
toa{t10[1 14112 [143[¢ 14115115 2
1171118]119{ 170 [121]122(123]124 43 &Y H.S.
HEC127
420 EC-262



TROUBLE DIAGNOSIS FOR DTC P1220

2 seater models L1 A\ || ]

Behind the passenger snde seat
T

WAk

HICAS contrel unit
-/ Fuel pump control
‘." module harness
L connector

Fuel pump controi
module

2 seater models ————
Luggage room |

= Fuel pump —
harness connector -

T e B
SEF4851A
2+2 seater models ]

~ In the luggage room\b\//
o\/

//‘Fuel pLmp hamess\fk
connector — . —~__

MECS25B

A

. DISGONHECT . DISCONNECT '“
i

]

2-seater modsls

034
[71]i

EJ

% DISCONNECT & DiSCOMNECT
& CAE 6/
IEI
[1]a]a]4

ﬂ
D ©

2+2-seater models =

SEFG34R

Fuel Pump Control Module (FPCM) (DTC: 1305)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v .
CHECK POWER SUPPLY @ »| Check the following.
1. Turn ignition switch “OFF". * Fuel pump relay
2. Discennect FPCM harness connhector * 30A fuse
and fuel pump hamess connector. * Harness for open or
3. Tumn ignition switch “ON”, short between FPCM,
4. Check voftage between terminals fuel pump and fuse
and engine ground, terminal If NG, repair harness or
(2-seater models) or @ (2+2 seater connectors.
models) and angine ground with CON-
SULT or tester.
Voltage: Battery voltage
OK
E y
CHECK GROUND CIRCUIT. NG, Repair harness or connec-
1. Turn ignition switch “OFF”. tors.
2. Loosen and retighten FPCM fixing bolt.
3. Check harmess continuity between ter-
minal (2-seater models) or (242
seater models) and terminal
Continuity should exist.
If OK, check harness for short.
OK
y
CHECK QUTPUT SIGNAL CIRCUIT. NG_ Repair hamess or connec-
1. Disconnect ECM harness connector. tors.,
2. Check harness continuity between ECM
terminat and terminal , ECM ter-
minal and terminal
Continuity should exist.
If OK, check hamess for short.
OK
D) y
NG

CHECK INPUT SIGNAL CIRCUIT.
Check harness continuity between ECM
terminal and terminal

Continuity should exist.

If OK, check hamess for short.

¥ OK

®

EC-263

Repair harness or connec-
tors.

EL

(i

421



TROUBLE DIAGNOSIS FOR DTC P1220
Fuel Pump Control Module (FPCM) (DTC: 1305)

(B (Cont'd)
E DISCONNEST & DISCONNECT l
1S, 1s. CHECK COMPONENT NG | Replace FPCM.
[al (FPCM). "
Refer to “COMPONENT INSPECTION”
onh next page.
[2] oK
r
2.5eaisr models Disconnect and reconnect harness con-
nectors in the circuit. Then retest.
. DISCONNECT . BISCONMECT Trouble is not fixed.
4
1.5 Chack ECM pin terminals for damage or
E?s\ .... the connection of ECM harness cannector.
\4 55/ 5|6(7 8] Reconnect ECM harness connector and
retest.
¥
4-seat del
seater models SEF635R INSPECTION END
DASCONNECT E CISCOMNECT
HAE A€
ol
(EEY IO] CONNECTOR ] 1[2]3]4
e 5161718
DISCINNECT GISCONNECT
e HAE
[ ecm lo[connecTor]| 1 2 3 z
5 5161716
SEF636R
MSCDNNECT DISCONNECT
D @ A€
T Ecm ]0| CONNEGTOR]| ATTEE
= 56/
SEF637R

422 EC-264



TROUBLE DIAGNOSIS FOR DTC P1220
Fuel Pump Control Module (FPCM) (DTC: 1305)

(Cont’d)
BACTVETESTE [
FPCM LOW COMPONENT INSPECTION
==zoz===== MONITOR ========-=: FPCM
CMECRPM(POS)  73vtpm 1. Start engine and let it idie. &l
FPCM F/P VOLT 7.8V 2. Perform “FPCM” in “ACTIVE TEST" mode with CON-
SULT. i
3. Make sure of the following. A
HI MDD oFF | “FPCM F/P VOLT” value
SEF638R Position Non-turbocharger B
Turbocharger models
models
BacnivetestT [ “LOW” 5.0 - 6.0 [V] 7.1-8.0[V] %
FPCM MID “MID” — 6.0- 6.9 [V]
““““““““ MONITOR ========== I 0-1.0[V] 0-0.9[V]
CMPS*RPM(POS) 737rpm
FPCM MID
FPCM F/P VOLT 6.7V 4. If NG, replace FPCM. .
OR EE
.ﬁv. 1. Start engine and warm it up sufficiently.

2. Turn ignition switch “OFF” and wait for at least 5 sec-

[HI M [owl[ OFF onds. eL

SEF639R 3. Start engine and let it idle.
4. Check voltage between terminals (1) and (2).

WACTVETESTE [ ] The voltage should be within each of the following MT

FPCM HI ranges at least one time within 60 seconds of starting
zzz======:x MONITOR ===z=zzz==: engine. iT

. Non-turboch -

gygh‘;’ RPM(POS) |7_|1|"7rpm on ;Lgésarger Turbocharger models

FPCM F/P VOLT 0.4V 5060 [v] 7T 80 V] PO
Voltage 0-1.0[V] 6.0 - 6.9 V]
| H1 | I e o T — 0-09 V] F2
SEF§40R

5. If NG, replace FPCM. )
2 se_ater models T4 e CAUTION: A

Behind the passenger | I3 & Connect a suitable wire between the FPCM body and
side Sea - A ground during inspection because the FPCM is body BE
: grounded type. =i

HICAS control-T"

unit ST
FPCM harness .
connector S
ET
i
JLR

[DX

EC-265 423



TROUBLE DIAGNOSIS FOR DTC P1320

/ /&hrotﬂe body RH ‘_\/
/‘ Fronti ™ \Q MEFB72FA

PRI Ignition Signal (DTC: 0201)

/;T?I?x“\» | COMPONENT DESCRIPTION
gnition coil ~/ -
\hamess connector Ignition coil & power transistor

/ The ignition signal from the ECM is sent to and amplified by the
_f/ /1/ power transistor. The power transistor turns on and off the ignition
@ / | coil primary circuit. This on-off operation induces the proper high
/ voltage in the coil secondary circuit.

@)

U Power transistor~._-

\ unlt harnessl" [N
i ? connector
Ffo”t E F871F

Diagnostic
Trouble Malfunction is detected when ... CthCk tems
{Possible Cause)
Code No.
P1320 * The ignition signal in the primary circuit is not sent fo | * Harness or connectors
oz2m ECM during engina cranking or running. (The primary ignition control circuit is open or
shorted.)

s Power transistor unit
¢ Camshaft position sensor
s Camshafl position sensor circuit

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE

Note: If both DTC P1320 (0201) and DTC P0335 (0802), P0340 (0101) or P1336 (0905) are displayed,
perform TROUBLE DIAGNOSIS FOR DTC P0335, P0340 or P1336 first. (See EC~202, 206 or 275.)

1) Turn ignition switch "ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 3 seconds. (If engine does not run, turn ignition switch to “START”
for at least 5 seconds.)
OR
(&) 1) Tum ignition switch "ON".
= 2) Start engine and wait at least 3 seconds. {If engine does not run, turn ignition switch to “START”
for at least 5 seconds.)
3) Select MODE 3 with GST.
OR
|@ 1) Turn ignition switch “ON”.
2) Start engine and wait at least 3 seconds. (If engine does not run, tum ignition switch to “START”
for at least 5 seconds.)
3) Turn ignition switch “OFF”, wait at least 5 seconds and then turn “ON".
4)  Perform diagnostic test mode 1l (Self-diagnostic results) with ECM.
424

EC-266



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (DTC: 0201) (Cont’d)
EC-IGN/SG-01

BATTERY mmm . Jetectable line
for DTG o
(] = : Non-detectable &l
l line for DTC
30A BLUE MA
Q] [5] | PRefer to EL-POWER. e
| | |
W/B W
1 Eld
30A
[d]
M — LG
W
W/B W
=T 51 renrTION
% 6[”0011. EE
RELAY
LT 5 E7I
.@L
oA B G
|
B B wemm— B «A>Next page T
0
Bl AT
€29
OR
I =)
L;@"d
oR [
r2]
(ECCS
CONTROL
MODULE) BR;
ST
_3“ —1 =1 ES
EX1] €3 Ale[3\E23 A]2]3[4) €2D
5] L 4|56/ oY Gl6l7[8/ BR
BT
[
104]102)103]104] [tos]106]10710] _ 1412131 [4] [oRt22 [23] [24]25
wefutaftatsg] [13fuaaftsslis 511512715?“9 O adbld/lﬁfiﬂ e o
u7lsejt1sliof tiieefizaliod  iengf e S Taoaq] 142143 cY | 4N

HEC128
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TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (DTC: 0201) (Cont’d)

EC-IGN/SG-02

ECM
(ECCS
NODULET
IGN IGN IGN
#1 #3 #5
L L/R L/B
L L/R L/B
11 37 =l
POWER
TRANSISTOR
UNIT
D 6P
B R R/Y
LQOOP
q f f f
P di
Dggge 1ng<|_ B _T I T I T I B Next page
B B B 3] B R/Y
=1 =1 =1 31 el
LM/J IGNITION IGNITION LMJ_I IGNITION
—_— COIL No.1 — COIL No.3 st COIL No.B
™ | €D -~ ™

L BN/ L
B SPARK B SPARK SPARK
PLUG PLUG PLUG
® o o—o—0
mmll ; Detectable line I I I I
for DTC B B B B
— Non—detecé?léle L L A L
line for = = = =
:

l €4D €43 €45
@®Isl41i3[2[D &Y 1]12[1314]15]18 &Y alzl® e’ oY’ oY

104]102]103]104| {165]106[167{108 1[2]13] 4] 2oRtiea) [23 o426 4546[47] b4l 67}

sognto]n1]iz] [roafitajnisiie] (216171818 O || 2271282930] 31730] 48[4 : &R
[11]12]13114] [333435]36]37] e BAEEReb/BEl 4Tl oy

H7jLB9): 20 [124}122}1e3124) i Sae{1 718 TE Ede0itl6b3 (7778179 (& H.S.

HEG129
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (DTC: 0201) (Cont’d)
EC-IGN/SG-03

ECM
(ECCS -
CONTROL. i
IGN IGN IGN MODULE)
#2 #4 #6 ]
[2]) 171 =] 29
L/OR L/W L/Y
| I | oI
L/OR L/W L/Y
=1 Tl & LG

POWEA 10
TRANSISTOR

€33 €39
L [ [EL] FE
R/W R/G R/L
I { I } } el
Preceding a——
* = * | it
B R/W B R/G B R/L
21 31 N EN =113 AT
L\mj_’ IGNITION |_\mf| IGNITION m IGNITION
=" | COIL No.2 =" |COIL No.4 =" |COIL No.6
rw—l l—f!ﬂ!‘\—| €15 l—fm—' E10) Elis
B SPARK B SPARK 8 SPARK FE
I PLUG I PLUG l PLUG
- = = o
L ® ® @ =@
mmm : Detectable line I I I BE
far OTC B B B B Sl
— lilgn—d?teclt::ﬁgle — 2 o £
wne rer -
< — €D ’
&I5[4121[3[2]D GY QLA 14[15]18 GY (I2[® ey * &Y * GY

104]102|103]404] {105(106{107{108
$001110{1141112) 13113)114]115/118)
1471181191200 |1214122)123(124

[a4la5iabla7| [5alesEo]
48]49R0[R 1521536869707 1 9
B4|55[56!57168]73174]75(76 %] GY H.s [Els

50|60I61162|63]  |77178[79
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TROUBLE DIAGNOSIS FOR DTC P1320

f W <

Adr duct

/ EE0A

s “*“ \ \/z
!}'I Power transistor ~._-
F

unit harness ] S
DISCOMNECT

ey connector\

4 F871F

L
1.

e
(gls]alal3[2]1)

(2]

& I

SEFE68R

WmacrveTtesTl (O

* % % POWER BALANCE * % %
MONITOR
CMPSsRPM (POS)
MAS AIR/FL SE
IACV-AACHY

Bl 2]3]4]
Lsllell 1|
SEF9680Q)

SCDNNECT
Hs Gﬁ} .

| Ecm IJCONNECTOEJ'
1a2+3+7-8+9

1

737rpm
1.20V
26%

by

TEST
START

=

lolf, Blli, ®ll, B, B

MECBG48

Ignition Signal (DTC: 0201) (Cont’d)
DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

l

Turn ignition switch “OFF” and then turn to No ' cHECK GROUND CIR-
“START". 7| CUIT-.
Is engine running? 1. Turn ignition switch
“OFF".
Yes @ 2. Disconnect power tran-
sistor unit harness con-
B nector (F33).
k4 3. Check harness continuity
SEARCH FOR MALFUNCTIONING CIR- between terminal and
CUIT. engine ground.
1. Perfarm “POWER BALANCE” in Continuity should exist.
“ACTIVE TEST” mode with CONSULT. If OK, check harness for
2. Search for circuit which does not pro- short.
duce a momemary engine speed drop. It NG, repair hamess ar
connectors.
> r |
{r‘ OK
NG

CHECK QUTPUT SIGNAL CIRCUIT-l.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector and
power transistor unit harness connector

3. Check harness continuity between
ECM terminal (1) and terminal (1)
ECM terminal (2) and terminal ,
ECM terminal {3) and terminal (3),
ECM terminal {7) and terminal (4),
ECM terminal (8) and terminal ,

ECM terminal (9) and terminal (8)

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

| Aepair harness or connec-

¢OK

" tors.

CHECK COMPONENT

(Power transistor unit).

Refer to “COMPONENT INSPECTION”,
EC-274.

NG

Replace power transistor

J’ OK

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.

r

INSPECTION END

428
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TROUBLE DIAGNOSIS FOR DTC P1320

Bacrnvetest B [
*% % POWER BALANCE * # %

Ignition Signal (DTC: 0201) (Cont’d)
DIAGNOSTIC PROCEDURE [NON-DETECTABLE
CIRCUIT (THE SECONDARY IGNITION CONTROL

CIRCUIT)]

CMPSsRPM (POS)
MAS AIR/FL SE
IACV-AAC

B2 ][3][4]
[sliell [ |

737rpm

1.20V
26%

I

TEST
START

SEF568Q

= SEF9730Q

INSPECTION START

l o (@) g

1. Tum ignition switch “OFF".

2. Disconnect ignition coil assembly from
rocker cover.

3. Place the end of spark piug against a
suitable ground and crank engine.

4. Make sure that all spark plugs spark.

Turn ignition switch to
D
“START". Yes {(J2))
Is engine running? =
No
F 4
CHECK OVERALL FUNCTION. | OK

NG

"| CHECK OVERALL FUNC-

TION.

1. Perform “POWER BAL-
ANCE" in “ACTIVE TEST”
mode with CONSULT.

2. Make sure that all circuits
produce a momentary
engine speed drop.

If NG, go to “CHECK

SPARK PLUG” after per-

forming the foliowing proce-

dure.

1. Turn ignition switch
“OFF",

2. Disconnect ignition coil
assembly from rocker
cover.

oK
A4

INSPECTION END

SEF1561
€
3[2] My
HEY;
ﬂ
D O
) SEF717R

—

32[q 3
5[4/ & ‘ f2pdrl

[Q]

SEF718R

CHECK SPARK PLUG. NG Repair or replace spark
Remove the spark plugs and check for 1 plug(s) and then perform
fouling, etc. “CHECK OVERALL FUNC-
OK TION™ again.
v
CHECK POWER SUPPLY-l. OK_ Go tp “CHECK POWER
1. Disconnect hameass connectors (Ei0), “| SUPPLY-IV” on EC-273.
2. Turn igniton switch “ON".
3. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Battery voltage
NG
CHECK POWER SUPPLY-IL. NG_; Repair harness or connec-
1. Tum ignition switch “OFF”. "] tors.
2. Disconnect ignitioh coil relay.
3. Check hamess continuity between ter-
minal and terminal .

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

¥ OK

®

EC-271

]
=l

)
s
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TROUBLE DIAGNOSIS FOR DTC P1320

DISCONNECT

A€ @

Ignition Signal (DTC: 0201) (Cont’d)

®

l

B
2[X]1]
El
D O
;EF719H
DISCONNECT & DISCONNECT
AE &) A€
[rcw_ [olconnector] IQE,]
3 5
SEF720R
5=

| L
B

@
i
®§§%}ﬂ9 ®

SEF684P

CHECK POWER SUPPLY-IIL NG | Check the following.
1. Turn ignition switch “ON", "] * 30A fusible links
2. Check voitage between terminals @ * “Blue” fusible link
@ and ground with CONSLULT or tester. * Harness for open or short
Voitage: Battery voitage between ignition coil relay
OK and fusible link
If NG, repair harness or
connectors.
\d
CHECK OUTPUT SIGNAL CIRCUIT-II. NG | Repair harness or connec-
1. Turn ignition switch “QFF”. | tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
terminal @ and terminal @
Continuity should exist.
If OK, check harness for short.
OK
v
CHECK ECCS RELAY, NG

1. Apply 12V direct current between relay
terminals @ and @
2. Check continuity between relay termi-
hais @ ahd @
12v (D - (@) applied:
Continuity exists.
No voltage applied:
No continuity

= Replace ignition coil relay.

OK
vy

430

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

v 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-272




TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (DTC: 0201) (Cont’d)

MECB09B

tors in the circuit. Then retest.

r

INSPECTION END

EC-273

& DISCONNECT ™
E} CHECK POWER SUPPLY-IV. NG | Check the following.
s 1. Turn ignition switch "OFF”, ~ | * Harness for open or short
2. Disconnect ignition coil harmness connec- between ignition coil and
2
tor. harness connector (F23)
3. Reconnect harness connectors (E10), If NG, repair harness or
_J—l @: 3 . cohnectors.
= 4. Turn ignition switch “ON".
D O 5. Chack voltage between terminal (2) and
= ground with CONSULT or tester.
MECE078 Voltage: Battery voltage
OK
v
BiscomnECT CHECK GROUND CIRCUIT-II. NG | Repair harness or connec-
1S Ej] @ 1. Turn ignition switch “OFF", " tors.
2. Check harness continuity between termi-
naf @ and ground.
Continuity should exist.
If OK, check harness for short.
[a] [ l oK
MEC808B| [ CHECK QUTPUT SIGNAL CIRCUIT-III. NG | Repair hamess or connec-
1. Disconnect power transistor unit harness * tors.
connector (F34).
2. Check harness continuity between termi-
nal @ and terminals @ @ @ ,
@), Ge.
DISCONNEGT DISGGNNECT Continuity should exist.
Eﬁ} Eﬁ:'] If OK, check harness for short.
Y 0K
] [h=C]
3 (1121 31 ap 5y CHECK COMPONENT NG | Replace ignition coil.
(Ignition coit). v
@ Refer to "COMPONENT INSPECTION” on
next page.
‘LOK
CHECK COMPONENT NG | Replace power transistor
@: No. 1 ignition coil (Power transistor unit). —*1 unit.
: No. 2 ignition coil Refer to “COMPONENT INSPECTION" on
@d: No. 3 ignition coil next page.
{i9: No. 4 ignition coil OK
@8): No. 5 ignition coil hd
@: No. 6 ignition coil Disconnect and reconnect harness connec-

&l

[
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TROUBLE DIAGNOSIS FOR DTC P1320

€

SEF111M

A ERETRD

.
QR

SEF068M

432

Ignition Signal (DTC: 0201) (Cont’d)

COMPONENT INSPECTION

Ignition coil

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Terminal

Resistance [AT 20°C (68°F)]

®©-@

Approximately 0.90

If NG, replace ignition coil.

Power transistor

1. Disconnect power transistor harness connector.

2. Check power transistor continuity between terminals as shown

in the figure.
. - Tester Con- Testar Con-
Terminal combination . - . o
polarity | tinuity polarity | tinuity
G G G G G G @ =
Et | E2 | E3 | E4 | E5 | EB o No & Yes
G G G G G G ® &
I3 2 13 14 15 6 S Yes @ ves
Et E2 E3 E4 ES = @ e}
1 12 13 2 i5 6 &) Yes & No

if NG, replace power transistor.

EC-274



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905)

00“3/7 The crankshaft position sensor (OBD} is located on the transmis-
/ sion housing facing the gear teeth {cogs) of the drive plate. It
J”'EZJ”/ detects the fluctuation of the engine revolution. &l
The sensor consists of a permanent magnet, core and coil. '
4 When the engine is running, the high and low parts of the teeth
£ ol cause the gap with the sensor to change. [i&
Permanent magnet The changing gap causes the magnetic field near the senscr to
change.
serssen|  Due to the changing magnetic field, the voltage from the sensor [Ei
changes.
Under vehicle view The ECM receives the voltage signal and detects the fluctuation of
the engine revolution. LC

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

N /
\Cranksha” position /

FE
sensor (OBD) &~
harness connector PL
e G
= 0T serseen U
Diagnostic BT
Trouble Code Malfunction is detected when ... Ch?Ck Items
{Possible Cause)
No.
2
P1336 * A chipping of the drive plate gear tooth (cog} is * Harness or connectors AT
0905 detected by the ECM. * Crankshalft position sensor (OBD)
¢ Drive plate
C PD

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1} Turn ignition switch “ON" and setect “DATA MONITOR”

mode with CONSULT. ‘
2) Start engine and run it for at least 2 minutes at idle R&

i)
1

speed.
OR
&) 1) Start engine and run it for at least 2 minutes at idle BlR
= speed.
2) Select “MODE 3" with GST. .
OR ST
choy 1) Start engine and run it for at least 2 minutes at idle
~— speed. .
RS

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

3) Perform “Diagnostic Test Mode [l (Self-diagnostic .
results)” with ECM. 8T

B

EC-275 433



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905) (Cont’d)

CAANKSHAFT
POSITION
SENSOR (08BD)
1 2
I—I.j—l LIT.—I—I mmm . Detectable line
OR f ) & for DTC
———— === ' Non-detectable
{\ ‘:‘ line for DTC
N { AT>: A/T models
| |
| [
J B |
r\ _ .—I
5 )
1 == 270 - - {3]]
oR "
K ®
rk----F1i
[ i
| f
| |
I |
I ----1
4 ®
Iu engirge caolant
B emperature sensor
® > (Refer to EC-ECTS.)
I
(Ij B B ﬁ
OR B B
7] [l *—0—o =5
AGC/S GND-A SENS
I I GND
B B B B
<= &£ £ L
ECM (ECCS CONTROL MODULE) €1D E1D £39  A/T CONTROL UNIT

=l
== (A12]3[4N K
1]2]3) &Y \gl6l7]8/ &Y (112 6y
¥ a—
AEERENMEETE EI e RS e R e EU RN ESEC LS TR
516]718] [te[17118l1si?0i21l2e] ! [56[3738|30/40]as]ael4Tadlaslacla7]as| | w P s

101acefto104] [iostoefic7]ice (4]
ooltzof11]142] [13fridnis]ing @m@ [10]
w7[usj1sgf1o0) 12422123124 SiEretong 149

e
GY H.S.

HECH17

.
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TROUBLE DIAGNOSIS FOR DTC P1336

Under vehicle view

P

\Crankshaft position /

sensor (OBD)
harness connector

i

SEF59SR

2

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (DTC: 0905) (Cont’d)
DIAGNOSTIC PROCEDURE

MSCOMNECT

A€ C D
112

'
® o

SEFQ14R

l(.‘.owl topl grill

N

MEF527G
B
G
i)
| @ 3
i SEFQ15R

INSPECTION START
L 4 NG
CHECK POWER SUPPLY. »| Check the following.
1. Turn ignition switch “OFF”. * Harness conneclors
2. Disconnect crankshaft position sensor (Fa ), (Fon)
{OBD) harness connector. ¢ Harness for open or
3. Turn ignition switch “ON”. short between ECM and
4. Check voltage between terminal @and crankshaft position sen-
ground with CONSULT or tester, sar (OBD)
Voltage: Approximately 5V If NG, repair harness or
connectors.
OK
E ) NG

CHECK GROUND CIRCUIT. » Check the following.

1. Turn ignition switch “OFF™, * Harness connectors

2. Loosen and retighten engine ground ,
SCrews. * Harness connectors

3. Check harness continuity between ter- ,
minal {2;and engine ground. * Harness ior open or
Continuity should exist. short between ECM and
If OK, check harness for short. crankshaft position sen-

sor (OBD)

OK * Harness far open or
short between A/T con-
trol unit and crankshaft
position sensor (OBD)

If NG, repair harness or
connectors.
h 4
Loosen and retighten the fixing belt of the
crankshaft position sensor (OBD). Then
retest.
¢ Trouble is not fixed.
NG .
CHECK COMPONENT »| Replace crankshaft posi-
[Crankshaft position sensor (OBD)]. tion sensor (OBD).
Refer to “COMPONENT INSPECTION”
on next page.
lOK
Disconnect and reconnect 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.
i Trouble is not fixed.
) . ‘ NG )
Visually check for chipping drive plate » Replace drive plate,
gear tooth {cog).
l OK
INSPECTION END

EC-277
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TROUBLE DIAGNOSIS FOR DTC P1336

SEF960N

SEF151P,

436

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905) (Cont’'d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

PN

Disconnect crankshaft position sensor (OBD) harness connec-
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 - 204(}
[at 20°C (68°F)]

EC-278



TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (DTC: 1005)

The EGRC-solenocid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the sole-
noid valve is energized. A plunger will then move 1o cut the vacuum
Ll signal from the throtile body to the EGR valve.

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

To EGR valve

To intake f

air flow

signal through the solenoid vaive. The signal then reaches the EGR valve.
B2,
SEF240PD El
Diagnostic 16
Trouble Code Malfunction is detected when ... Chgck Htoms U
No. {Possible Cause)
P1400 * The improper voltage signal is sent to ECM through * Harness or connectors
1005 EGRC-solenoid valve. {The EGRC-solenoid valve circuit is open ar shorted.)
® EGRC-solencid vaive
FE
(Gl
OVERALL FUNCTION CHECK m
BEGRC SOL/Y CIRCUITA Use this procedure to check the overall function of the EGRC-so-
DOES THE SOLENQID lenoid valve circuit.
During this check, a DTC might not be confirmed. o
VALVE MAKE 1} Turn ignition switch “ON".
AN DPERATING SOUND 2) Perform “EGRC SOL/V CIRCUIT" in “FUNCTION
TEST” mode with CONSULT. 35
EVERY 2 SECONDS? OR
1) Turn ignition switch “ON”.
Lhed || NO || YES | 2) Perform “EGRC SOLENOID VALVE" in "ACTIVE gj
MEF982D TEST” mode with CONSULT and check the operating
sound, according to ON/OFF switching.
OR =25
B ACTIVE TESTH .'i':;.;?‘ 1} Turn ignition switch “ON’".
EGRC SOLV ON 4=/ 2} When disconnecting and reconnecting the EGRC-sole-
‘ noid valve harness connector, make sure that the sole- 3
noid valve makes operating sound.
= = = MONITOR = == =
CMPS.RPM(POS) Orpm T
SEF372N
BT
&,
El
B
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TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (DTC: 1005) (Cont’d)

IGNITION SWITCH
ON or START

15A

B/R

B/R
(FE)

B/R

B/R

21 eone-
% SOLENOID

L) &=
EBR

BR

]

VALVE

EC-EGRC/V-01

Refer to EL-POWER.

for DTC

. Non-detectable
line for DTC

mmm ;. Detectable line

EGR

ECM (ECCS
CONTROL MODULE)

f—

1

102

103

104

105,

106

107,

108

109

110,

114

112

113

114

115

116

117

118

119

120

124

122

123

124

112]3

[5]6[7]8[9]
111243

15[16[17]18]

4]
e
19]

iy
GY | LIKH

438
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TROUBLE DIAGNOSIS FOR DTC P1400

Non-turbocharger models —
4

oo e

h i

g
L
EGRC-solenoid valve

‘H‘j
3 A
2N
\ \( harness connector 7 \\

PN

~EGRC-Solenoid Valve (DTC: 1005) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

R

CHECK POWER SUPPLY.

NG

1. Disconnect EGRC-solenoid valve har-
ness connector.

2. Turn ignition switch “ON".

3. Check voitage between terminal @ and
ground with CONSULT or tester.

connector

g Front
MEFB73F

A€ B

| '
® &
A€

IL_Ecwm__|o[conecTon]|
103

SEFQ16R

DISCOMNECT
A€
T8

[Ql

&

SEF017R

. | Check the following.
"| * Harness connectors

E2), (5

¢ 15A fuse

* Harness for open or short
between EGRC-solenoid

SEF4STIAl 1 voltage: Battery voltage valve and fuse
OK - [f NG. repair harness or
Turbocharger models connectors.
7 U R _ _
B v

CHECK OUTPUT SIGNAL CIRCUIT,

NG

. | Repair harness or connec-

CHECK COMPONENT

{EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION" on
next page.

LOK

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.

4

INSPECTION END

EC-281

1. Turn ignition switch “OFF”. | tors.
2. Disconnect ECM harness connector.
3. Check harness cantinuity between ECM

terminal and terminal (1).

Continuity should exist.

If OK, check harness for shor.

OK
Y
NG

. | Replace EGRC-solenoid
"] valve,

439



TROUBLE DIAGNOSIS FOR DTC P1400

BATTERY

MEC488B|

440

EGRC-Solenoid Valve (DTC: 1005) (Cont’d)
COMPONENT INSPECTION

EGRC-solenoid valve
Check air passage continuity.

Air passage Air passage
Condition continuity continuity

between @ and between (&) and(©)

12V direct current supply

between terminals @ Yes No
and @
No supply No Yos

it NG, replace soienoid valve.

EC-282



TROUBLE DIAGNOSIS FOR DTC P1401

Sensar eloment EGR Temperature Sensor (DTC: 0305)
; The EGR temperature sensor detects temperature changes in the
€ EGR passage way. When the EGR valve opens, hot exhaust gases
flow, and the temperature in the passage way changes. The EGR
Tightening nut temperature sensor is a therm[stor lthat modifies a voltage signal ]
sent from the ECM. This medified signal then returns to the ECM
Connegtor as an input signal. As the temperature increases, EGR temperature
sensor resistance decreases. il
This sensor is not used to control the engine system. It is used only
for the on board diagnosis.
SEF599K Ely
{Reference data)
10,000 1
r EGR temperature Voltage Resistance =
L °C {*F) (V) (M)
i 0 {32) 4.81 79-97
1000 50 (122) 2.82 0.57 - 0.70
‘ [ ) Acceptable range 100 (212) 0.8 0.08 - 010
- "-,. 150 (302) 0.16 0.01 - 0.02 RE
- Y
o i 4y
2 N\ A
5100 - \) Gl
k - Oy
D [ ¢
J
o« - 'I... ;
L '.'l." 10
I|.|.'
10 "u...
"I“. JE:\T
1 L 1 1 il | J@D
0 50 100 150 200
(32) (122) (212} (3020 {399)
Temperature °C (°F) FJQ'J
SEF526Q
D Troubl Check It A
iagnostic Trouble N eck ltems o
Malf tected when ...
Code No. alfunction s detected when (Possible Cause)
P1401 A) An excessively low voltage from the EGH tem- | * Harness or connectors B3
0305 perature sensor is sent to ECM, even when (The EGR temperature sensor circuit is shorted.)
engine ccolant temperature is low. * EGR temperature sensor
s Malfunction of EGR function or EGRC-solenoid valve 151
B) An excessively high voltage from the EGR * Hamess or connectors
temperature sensor is sent ta ECM, even {The EGR temperalure sensor circuit is open.) Bl
when engine coolant temperature is high. s EGR temperature sensor
* Maffunction of EGR function or EGRC-solenoid valve
3T
A&
EL
B4
441
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TROUBLE DIAGNOSIS FOR DTC P1401

7 MONITOR Y NO FAIL D
CMPS«RPM (POS) Orpm
COOLAN TEMF/S 20°C
EGR TEMP SEN 4.3V
INT/ATEMP SE 22°C
MEC8238
Lift up the
EGR valve

using a suitable

MEC822B

“4 € &)

ECM O| CONNECTOR

59 60 63
® o4

SEF019R

=

“ ECM JEfCONNECTOHIf Cfﬁ—H

63

=

®
@

SEF362Q

442

EGR Temperature Sensor (DTC: 0305) (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGR tem-
perature sensor. During this check, a DTC might not be confirmed.
Procedure for malfunctions A and B

® "

2)

Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
Confirm that engine coolant temperature and intake air
temperature are lower than 40°C (104°F). (If necessary,
wait until the temperatures equal atmospheric tempera-
ture.)
Confirm that "EGR TEMP SEN” reading is between
3.0V and 5.0V.
Start engine and warm it up sufficiently.
Run engine at idle for at least 2 minutes.
Confirm that EGR valve is not lifting. (If necessary, try
lifting with a suitable tool.) If NG, go to TROUBLE DIAG-
NOSES FOR DTC P0400, EC-211.
Read “EGR TEMP SEN" at about 1,500 rpm with EGR
valve lifted up to the full position using a suitable tool.
(When lifting up, place the tool as near to valve center
as possible. Also, take care not 1o damage diaphragm.}
Voltage should decrease to less than 1.0V.
If step 7 is OK, perform TROUBLE DIAGNOSES FOR
DTC P0400 and P1400, EC-211 and 279.

OR

Turn ignition switch “ON".

Confirm that voltage between ECM terminals &9,
and ground are more than 2.72V. (It necessary, wait
until engine coolant temperature and intake air tem-
perature equal atmospheric temperature.)

Confirm that voltage between ECM terminal and
ground is between 3.0V and 5.0V.

Start engine and warm it up sufficiently.

Run engine at idle for at least 2 minutes.

Confirm that EGR valve is not lifting. {If necessary, try
lifting with a suitable tool.) If NG, go to TROUBLE DIAG-
NOSES FOR DTC P0400, EC-211.

Check voltage between ECM terminal €3 and ground at
about 1,500 rpm with EGR valve lifted up to the full
position using a suitable tool. (When lifting up, place the
tool as near to valve center as possible. Also, take care
not to damage diaphragm.).

Voltage should decrease to less than 1.0V.

If step 7 is OK, perform TROUBLE DIAGNCSES FOR
DTC P0400 and P1400, EC-211 and 279.
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (DTC: 0305) (Cont’'d)
EC-EGR/TS-01

EGR

—OMD— | TEMPERATURE o)
SENSOR : Detectable line o

|
for DTC
[CL]) 2 — Ii.lqn-de;,-tecéﬁa_gle -
ine for (e
OR/B B
/ <&T>: A/T models
Ei
LG
IFIE
€1D
Ouu AT —— B B GL
BT
PC
OR/B B o
631l 431 =51
EGRTS GND-A SENS e
GND
BR
ECM (ECCS CONTROL MODULE) A/T CONTROL UNIT
ST
- =
(112[3][4Y B
2] B \5|6|7]8/ &Y
r——— E
1]2[3[4][S]io[1a[12[13[14]15 E' FREIES o BT
56]7[a] [16[17[18]19j20]21[22] L [36]37]38, H.5.

161[102{103]104] [105]105]107)108
109[10]4143112f 1113{114]145(115
117|118]119}120; [121]122]123]124

R _
or (MY EL

[BX

=

HEG132
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TROUBLE DIAGNOSIS FOR DTC P1401

)

EGR temperature

sensor harness

Y, connector
ul A

f
M0 C
x

B

CISCONNECT

L

18
1]

o

SEF020R

(8]

HSCONNECT

i
TS,

t{z>

1

/'] &

SEF0Z21R

EGR Temperature Sensor (DTC: 0305) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

(EGR temperature sensor).
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.

Y

INSPECTION END

EC-286

CHECK POWER SUPPLY. NG | Repair hamess or connec-
1. Disconnect EGR temperature sensor 7| tors.
hamess connector.
2. Turn ignition switch “ON".
3. Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Approximately 5V
B CK
¥
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF™. *| « Harness connectors
2. Check harness continuity between termi- (F21), (E)
nal @ and engine ground. * Harness for open or short
Continuity should exist. between ECM and EGR
If OK, check hamess for short. temperature sensor
OK * Harness for open or short
between A/T contro! unit
and EGR temperature
sensor
If NG, repair harness or
connector.
hd
CHECK COMPONENT NG | Reptace EGR temperature

sensoer.,




TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor (DTC: 0305) (Cont’d)

COMPONENT INSPECTION

= EGR temperature sensor
\ TS. Check resistance as shown in the figure.

{Reference data)

1 u”
5 EGR temperature Voitage Resistance
°C (°F) V) (M)
0(32) 4.81 7.9-97 B2,
[—Q_—I 50 (122) 2.82 0.57 - 0.70
B -
ECB03E 100 (212} 0.8 0.08 - 0.10 El

If NG, replace EGR temperature sensor.
10,000

1,000

100 |

Resistance k{2

10

1. 1 1 ]

0 50 100 150 200
(32) {122) {212) {302) (392}
Temperature °C {°F) =
igl]

SEF526Q)
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TROUBLE DIAGNOSIS FOR DTC P1443

<N ) LS

A - Canister control
) vacuum check
¢switch harness

v
.
;/
W SEFBOGH

Canister Control Vacuum Check Switch (DTC:
0113) |

- COMPONENT DESCRIPTION

Canister control vacuum check switch

The canister control vacuum check switch is installed in the
vacuum line between EVAP canister purge control solenoid valve
and EVAP canister purge control valve (built into EVAP canister).
The switch detects vacuum signal to the EVAP canister purge con-
trol valve, and sends an “ON” or “OFF” signal to the ECM. When
no vacuum is supplied to the valve, the canister control vacuum
check switch sends an “ON” signal to the ECM. When vacuum is
supplied to the valve, canister control vacuum check switch sends
“OFF” signal to the ECM. _
The canister control vacuum check switch is not used to control the
engine system. It is used only for on board diagnosis.

ECM

Canister control

- vacuum check switchJ,Q

To fuel tank

—I—M Throttle body
f
i "o

EVAP canister

EVAP canister

O

EVAP canister purge
controf solenoid valve

purge contral valve SEF311R
Diagnostic
heck it
Trouble Code Matfunction is detected when .... c ?C ems
{Possible Cause}
No,
P1443 The canister control vacuum check switch remains * Harness or connectors
0113 “QFF” even though no vacuum is supplied to the EVAP {The canister control vacuum check switch circuit is

canister purge control valve.

open.)
* Hoses
(Hoses are connected incorrectly.)
® Throttle position sensor
« Engine coolant temperature sensor
¢ EVAP canister purge control solenoid vaive
* Canister control vacuum check switch

446

EC-288



TROUBLE DIAGNOSIS FOR DTC P1443

Canister Control Vacuum Check Switch (DTC:
0113) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1)
2)

Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 5 seconds. Gl
Turn ignition switch “ON".
Select “DATA MONITOR” mode with CONSULT. .
Start engine and warm it up sufficiently. VA
Wait at least 6 seconds.

OR

@

Start engine and warm it up sufficientiy. B

Turn ignition switch “OFF” and wait at least 5 seconds.

Start engine and warm it up sufficiently. N

Wait at least 6 seconds. Lo

Select “MODE 3" with GST.
OR

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine and warm it up sufficiently. FE
Wait at least 6 seconds, and tumn ignition switch “OFF”.
Wait at least 5 seconds, and then turn ignition switch
i‘ONH' ”Cll"b
Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.

PO

3R

@3
=

ey
(@]

EC-289 - a4z



TROUBLE DIAGNOSIS FOR DTC P1443

Canister Control Vacuum Check Switch (DTC:

0113) (Cont’d)

EC-C/VCSW-01

ECM (ECCS
CONTROL
MODULE)
(FD
VACSH GEY
[35])
LG
I
LG
[1} CANISTER
CONTROL
oN | VACUUM
— CHECK
OFF SWITCH
2]
B

Detectable line
for DTC

Non-detectable
line for DTC

-8

104

102

103

104

105

106

107

108

109

110

i1

112

113

114

15

116

117,

11

119

120

121

122

123

124

SR

EC-290

ey
GY | LK

HEGC133



TROUBLE DIAGNOSIS FOR DTC P1443
Canister Control Vacuum Check Switch (DTC:
=y 0113) (Cont’d)
Ly~ Canister coniral_ | I AGNOSTIC PROCEDURE

vacuum check
¢switch harness

connactor )

INSPECTION START

i al

CHECK HOSE BETWEEN THROTTLE NG | Reconnect hose correctly.
BODY AND EVAP CANISTER PURGE
CONTROL VALVE.

1. Turn ignition switch “OFF”.

R

h 4

sereosr| | 2- Check hose for improper connection. ]
OK
m DISCONNECT E DISCONNECT Y L@
ié} @ GE} CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
. — 1. Turn ignition switch “CFF”. "] tors.
[ EcM  JolconnecTor] =312 2. Disconnect canister control vacuum
35 check switch harness connector and
ECM harness connector.
3. Check harness continuity between termi- EE
nal (1) and ECM terminal 85).
@ Continuity should exist. .
SEF317R If OK, check hamess for short. &
OK
B B , T
% DISGONNECT .
4 @@ CHECK GROUND CIRCUIT. NG [ Repair hamess or connec-
- Check harness continuity between terminal " tors. AT
1]z (2) and engine ground. e
Continuity should exist.
If OK, check hamess for short. ED
Iﬁlﬂ oK
= CHECK COMPONENT NG | Replace throttle position L
seratar| | (Throttle position sensor}. "] sensor.
Refer to “COMPONENT INSPECTION",
“TROUBLE DIAGNOSIS FCR DTC 14,
P0O120”, EC-126.
K _
+° o
CHECK COMPONENT NG | Replace engine coolant
(Engine coolant temperature sensor). > temperature sensor. .
Refer to “COMPONENT INSPECTION”, Sl
“TROUBLE DIAGNOSIS FOR DTC
P0115”, EC-121. RS
l OK
® BT
A
EL
(B

EC-291 o 449



TROUBLE DIAGNOSIS FOR DTC P1443

Canister Control Vacuum Check Switch (DTC:
0113) (Cont’d)

CHECK COMPONENT NG_ Replace EVAF canister
{EVAP canister purge contro! sclenoid | purge control solenoid
valve). valve.

Refer to "COMPONENT INSPECTION”,
“TROUBLE DIAGNGSIS FOR DTC
P0443”, EC-232.

OK
v
CHECK COMPONENT NG | Replace canister control
{Canister contro! vacuum check switch), "1 vacuum check switch.
Refer to “COMPONENT INSPECTION”
below.
OK

¥

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-
necior. Reconnect ECM harness connector
and retest.

¥
INSPECTION END

Canister control
vacuum check switch

COMPONENT INSPECTION

Ej Canister control vacuum check switch

1. Disconnect hose from canister control vacuum check switch.
2. Use vacuum pump to apply vacuum to canister control vacuum
check switch as shown in figure.

3. Start engine.

4, Check voltage between terminal 3) and engine ground with

KB & .
] CONSULT or tester.
1 Pressure Voltage (V)
SEF319R Mare than -10.7 kPa

450

(-80 mmHg, -3.15 inHg) Engine ground

~10.7 to -14.7 kPa
{~80 to —110 mmHg,
-3.15 to -4.33 inHg)

Less than -14.7 kPa
{(-110 mmHg, —4.33 inkg)

Engine ground or
Approx. 8.5

Approx. 8.5

5. If NG, replace canister control vacuum check switch.

EC-292



TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line (DTC:
0804)

The malfunction information related to A/T (Automatic Transmis-
sion) is transferred through the line (circuit) from A/T control unit to
ECM. Therefore, be sure to erase the malifunction information such
as DTC not only in A/T control unit but also ECM after the A/T
related repair.

Diagnostic o
Trouble Malfunction is detected when ... Ch?Ck Itoms
{Possible Cause)
Code No. =
2H
P1605 ¢ An incorrect signal from A/T control unit is sent to & Harness or connectors
0804 ECM. (The communication line circuit between ECM and AT
control unit is open or sharted.) LG
* AT control unit
* Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE BE

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.
1) Turn ignition switch “ON”. Gl
2) Select "DATA MONITOR” mode with CONSULT.
3) Start engine and let it idle for at least 40 seconds.
OR T
G&gﬁ 1) Start engine and let it idle for at least 40 seconds.
2) Select "MODE 3” with GST. )
OR AT
@ 1) Start engine and let it idle for at least 40 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and _
then turn “ON”. 2
3) Perform diagnostic test mode Il (self-diagnostic results)
with ECM. .

EC-293 451



TROUBLE DIAGNOSIS FOR DTC P1605

A/T Diagnosis Communication Line (DTC:
0804) (Cont’d)

EC-ATDIAG-01

A/T _CONTROL
UNIT
0BD2
e
R
mmm ;. Detectable line
for DTC
= Non—detectable
line for OTC
A
&2
R
R
[ed
ATCK
ECM (ECCS
CONTROL MODULE)
5=
1[2[3[4) €22
5[6]7[8/ &Y
| e |
NEEIB B MIEEMTE E’ 2324] mmmmmaigﬁgaﬁ
56761 [16/17]16)192001[22] L [36[37130{30040]a1[4243/adld5la6l47]ae] |  w
| —
101]102[1031104] [105}106}107|108 1[2[3] [4] 2012 23 [24]25
wafriofiatfaiz] [1safiedfusiuse| (2181718191 righ || (O || 128271282910) 13475 W
[11]12[13[14 3334]3536[3/] GY
17]sseftsate] pifteteaied  Sefieiyng (19 ad Jao] 42143 H.S.
HECt34
452 EC-294



TROUBLE DIAGNOSIS FOR DTC P1605

ECM harness connector - -
/////////'// g /// /

SR

G_iove box / )

MEF8683F

MEF881FA

“ AT-GUNIT }Ei GONNECTOR”
45
[ EcM 1o CONNECTOR] Hs
W & DISGONNECT
HS.
CISCONNECT @
SEF567P

A/T Diagnosis Communication Line (DTC:

0804) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

'_E:HECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector
and A/T control unit harness connector.

3. Check harness continuity between ECM
terminal @ and terminal @
Continuity shouid exist.
If OK, check harness for short.

NG

Check the following.

* Hamess connectors
(G}

* Harness for open or
shott between ECM and
A/T control unit

If NG, repair hamess or

connectors.

OK

A

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

Y

Trouble is not fixed.

Check ECM and A/T control unit pin termi-
nals for damage and check the connection
of ECM and A/T control unit harness con-
nectors. Reconnect ECM and A/T control
unit harness connectors and retest.

¥

INSPECTICN END

EC-295

L&

453



TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (DTC: 1308)
SYSTEM DESCRIPTION

Vehicle speed

h 4

Vehicle speed sensor

ECM
Engine coolant temperature (ECCS
Engine coclant temperature sensor » control | Cooling fan
module) relay

Air conditioner “ON" signal

Y

Air conditioner switch

The ECM controls the cocling fan corresponding to the vehicle speed, engine coolant temperature and air
conditioner ON signal. The control system has a 2-step control [ON/OFF] (Non-turbocharger models), or a
3-step control [HIGH/LOW/OFF] (Turbocharger models).

Operation

Non-turbocharger models

Air conditicner switch is "OFF". Air conditicner switch is “ON".

@ o~ o o~
LT N e W N
3

$e N tE N
5 9 105 (221) o © 105 (221)

g £

] e

o 100 (212) - = 100 (212) -

& g

5 <

g 95 (203) | g 95 (203)

44} [

§ g

c [ [ I

! 40 w 40

(25) (25)

—
[
.
@]
I

Engine coolant temperature

Vehicle speed km/h (MPH)

[ : Cooling fan does not operate.

Turbocharger models

Air conditioner switch is "OFF".

N N

105 (221}

100 (212}

95 (203)

I
40

(25}

Vehicle speed km/h {MPH)

[]: Cooling fan does not operate.

Vehicle speed km/h {MPH})
[ ¢ Cooling fan operates.

Air conditicner switch is “ON".

NMANNN

°C (°F)

105 (221)]

100 (212)

95 {203)

Engine coolant temperature

T
40
(25)
Vehicle speed km/h {MPH)
/77 : Cooling fan operates at low speed.

Y] - Cooling fan operates at high speed.

SEF619R

ON BOARD DIAGNOSIS LOGIC

This diagnosis continuously monitors the engine cooiant temperature.
If the cooling fan or another component in the cooling system malfunctions, the engine coolant temperature

will rise.

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

indicated.
454

EC-296




TROUBLE DIAGNOSIS FOR DTC P1900
Cooling Fan (DTC: 1308) (Cont’'d)

Diagnostic trouble _ Check ltems
code No. Malfunction is detected when ... (Possible Cause)
P1800 * Cooling fan does not operate properly (Overheat). * Harness or connectors,
1308 * Cooling system does not operate properly (Overheat). (The cooling fan circuit is open or shorted.) -
* Engine coolant was not added to the system using * Cooling fan &l
the proper filling method. * Radiator hose

* Radiator
* Raciator cap [,
s Water pump
* Thermostat o
For more information, refer to “MAIN 12 E}‘i’ﬂ
CAUSES OF OVERHEATING", EC-308.

CAUTION: LG

When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA -

section {(“Changing Engine Coolant”, “ENGINE MAINTENANCE’’). Also, replace the engine oil.

a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute like pour-
ing coolant by kettle. Be sure to use coolant with the proper mixture ratio. Refer to MA section
{“Anti-freeze Coolant Mixture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS”).

b. After refilling coolant, run engine to ensure that no water-flow noise is emitted. FE
GL
OVERALL FUNCTION CHECK T
Use this procedure to check the overall function of the cooling fan. H
|J l] During this check, a DTC might not be confirmed.

WARNING: AT

MAX Never remove the radiator cap when the engine is hot. Serious

' oK burns could be caused by high pressure fluid escaping from
MIN the radiator. ED

Wrap a thick cloth around cap. Carefully remove the cap by
turning it a quarter turn to allow built-up pressure to escape.
Then turn the cap all the way off. )
asceq0] 1) Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.

BACTVETESTM [ ] It the coolant level in the reservoir tank and/or radiator is below RA
the proper range, skip the following steps and go to “DIAG-
coouine raN OFF NOSTIC PROCEDURE”, EC-299.
2) Confirm whether customer filled the coolant or not. If customer ER
= = = MONITOR = = = filled the coolant, skip the following steps and go to “DIAG-

NOSTIC PROCEDURE", EC-299.

3) Turn ignition switch “ON”. ST
4) Perform “COOLING FAN” in “ACTIVE TEST” mode
with CONSULT {LOW speed and Hl speed).
OR

COOLAN TEMP/S 88°C

L[y ]

El:
=
Q
2

MEF314F .4”;‘1'. 3} Disconnect engine coolant temperature sensor harness
o connector. -

4) Connect 150() resistor to engine coolant temperature =T

Coolingfan Engine coolant sensor harness connector.
lemperature sensor 5) Start engine and make sure that cooling fan operates. s
harness cannector Be careful not to overheat engine. .

SEFQ23R

EC-297 455



TROUBLE DIAGNOSIS FOR DTC P1900

Cooling Fan (DTC: 1308) (Cont’d)
EC-COOL/F-01

IGNITION SWITCH| | BATTERY (Via ]
ON or START fusible link)
10A A5A Refer to EL-POWER.
(5]
G/W PU i

: Detectable line for DTC

: Non—detectable line
for DTC

: Turbocharger models

: Non-turbocharger
models

J}_

Wﬁﬂ T%T EESLING T%T T%T COOL ING

6” 6” FAN SUB-
oIl [FELAY o |l |RELAY
2

Iy EVRS Liﬂ T

|

G G L
L 1 i ik
_____________ (& COOLING kS K |coaLIne
L:J L;_’ ES#OH MOTOR
€D @ L e
J 2
B

i

ECM

M 0 )
uhtn-l

RFRL RFRH (ECCS
g
& (AR € - _
£ Glel7le/ BR BY AEEX
1
104[162{103]404] [105]108/107/108 1]2]3 Po2al2R] [23] [a4]2s
T I BT | FE T RERE EEEEEEFEEE 0l O EEEEEEEE@ 31[32] 4 W
a7 efrsdfredf [retfiecftesfiad ez 149 Rl J4olaq) 142143 CLVH.S.

HEGC135
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TROUBLE DIAGNOSIS FOR DTC P1900

W COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[ next |[ NO ]| YES

MEF311F

B acTive TEsT H ]

COOQLING FAN ON
=== MONITOR= ==
COCLAN TEMP/S  78°C

MEFG694F|

]

Engine coolant
lemperature sensar
harness connector

ST A€

15042 resistor
O

Coaolingfan

SEF023R

SEF735MA

DISCOMNECT

Eé})ﬁﬂ

/]

I}
=1

@

@

SEF721R

Cooling Fan (DTC: 1308) (Contd)

DIAGNOSTIC PROCEDURE

Non-turbocharger models

INSPECTION START

v

CHECK COOLING FAN OPERATION.
1. Turn ignition switch "ON".
2. Perform “COOLING FAN CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

OK

Go to (B) on EC-301.

OR
1. Turn ignition switch “ON".

2. Perform “"COOLING FAN" in
“ACTIVE TEST” mede with
CONSULT.

3. Select "OFF” or “ON" and check
the cooling fan operation.

OR
. Disconnect engine coolant tem-
perature sensor harness connec-
tor.

2. Connect 1501 resistor to engine
coolant temperature sensor har-
ness connector.

3. Start engine and make sure that
cocling fan operates.

NG

E Y

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect cooling fan relay.

3. Turn ignition switch “ON".

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

NG

Check the following.

OK

®

EC-299

7] ® 10A fuse

® 45A fusible link

* Harness for open or short
between cooling fan relay
and fuse

® Harness for open or short
between cooling fan relay
and fusible link

If NG, repair harness or

connectors.

FD

[FA

EL

457



TROUBLE DIAGNOSIS FOR DTC P1900

T

Oll cooler

///
- Cooling fan
motor harnes/s%

7 /
- Front
'y //

MEFSQOF

. & . ' &

{(1]2 3]
[Q]

L[

[2]d1]

5}

= sEF7zem
DlSCONNECT DFSCONNECT
= (%) 124
ECM  |O| CONNECTOR F 3] 3
14 5]
SEFTZ23R

458

Cooling Fan (DTC: 1308) (Cont'd)

!

CHECK GROUND CIRCLNT.

NG

.| Repair haess or connec-

1. Turn ignition switch “"OFF”.

2. Disconnect cooling fan motor harness
connector.

3. Chegk harness continyjty between termi-
nal and terminal @ terminal
and hody ground.
Continuity should exist.
If OK, check harness for short.

Tl tors.

oK
E v
CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Disconnect ECM harness connector, "] ® Harness connectors
2. Check harhess continuity between ECM ,
terminal and terminal * Harness for open or short
Continuity should exist. between cooling fan relay
If OK, check hamess for short. and ECM
If NG, repair harness or
oK connectors.
¥
CHECK COMPONENT NG‘ Replace cooling fan relay.

(Cooling fan relay).
Refer to "COMPONENT INSPECTION",

EC-310.
¢OK

CHECK COMPONENT

NG

Replace cooling fan motor.

A4

(Cooling fan motor).
Refer to “CCMPONENT INSPECTION”,

EC-310.
¢OK

Disconnect and recannect harness conhec-
tors in the circuit. Then retest.

L Trouble is not fixed.

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

and retest.

INSPECTION END

EC-300




TROUBLE DIAGNOSIS FOR DTC P1900

EG 17650301
(J33984-A)

Cooling Fan (DTC: 1308) (Cont’d)

!

CHECK COOLING SYSTEM FOR LEAK. | NG [ Check the following for
Apply pressure to the cooling system with 7| leak.

a tester, and check if the pressure drops. * Hose

Testing pressure: * Radiator

157 kPa (1.6 kg/fecm?, 23 psi)
Pressure should not drop.
CAUTION:
Higher than the specified pressure may
cause radiator damage.

-~ EG17650301
(J33984-A)

SLC755A

OK
hd

* Water pump
Refer to LC section (“Water
Pump”}.

CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:
78 -98 kPa (0.8 -1.0 kg/cmz, M"-14
psi)

NG

OK

v

Replace radiator cap.

5LC343

CHECK THERMOSTAT.
1. Chack valve seating condition at normal
room temperatures.
It sheuld seat tightly.
2. Check valve opening temperature and
maximum valve lift,
Valve opening temperature:
76.5°C (170°F) [standard]
Maximum valve lift:
More than 10 mm/90°C
(0.39 inf194°F)
3. Check if valve is closed at 5°C {41°F}
below valve opening temperature.
For details, refer to 1.C section (“Thermo-

NG

h 4

stat”).
J' OK

Replace thermostat.

Check engine coolant temperature sensor.
Refer to “COMPONENT INSPECTION”,

NG

EC-121.
'

If the cause can nol be isolated, go fo
“MAIN 12 CAUSES OF
OVERHEATING", EC-309.

!

INSPECTICN END

Replace engine ceolant
temperature sensor.

Perform FINAL CHECK by the following procedure after repair

is completed.

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

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

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

EC-301

]

[ri‘ 4
Py

-
o)

@
—l

als)

&)
I

EL

1B
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TROUBLE DIAGNOSIS FOR DTC P1900

B COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS ?

[ next || NO || YES

VEF311F

BACTVETESTER [ ]
cooting Fan OFF
=== MONITOR = == —

COOLAN TEMP/S 88°C

i

[ H J[LOW]

MEF313F

Coolingfan

Cooling Fan (DTC: 1308) (Cont’d)
DIAGNOSTIC PROCEDURE

Turbocharger models

INSPECTION START

Y

" CHECK COOLING FAN LOW SPEED
OPERATION.
1. Disconnect cooling fan sub-relay.

OF

Turn ignition switch "ON".
Peartorm “CQOLING FAN CiR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

OR

NG

1

. Turn ignition switch “ON".
. Perform “COOLING FAN" in

“ACTIVE TEST” mode with
CONSULT.

<2
[ 30 \% ]

o b

OR

. Start engine.
. Set temperaiure lever at fuit cold

position.

. Turn air conditioner switch “ON".
. Tuin blower fan switch “ON”,
. Run engine at idle for a few min-

utes with air conditioner operat-
ing.

. Make sure that cooling fan opetr-

ates at low speed.

SEF724R

460

¢0K
©

EC-302

Check cocling fan fow

| speed contral circuit.

(Go to [PROCEDURE A 1)
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W COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS 7

[ next [ NO J YES

MEF311F

BACTVETESTE [
coouine Fan OFF

= = =— MONITOR

COOLAN TEMP/S 88°C

=l

by
[—Hl_l LOW mwz]:sm:

m

Engine coolant
temperature sensor
harness connectar

A€

150 resistor
g

Coolingfan

SEF023R

EG17650301
(J33984-A)

EG17650301
(J33984-A)

SLGTH5A]

Cooling Fan© (DTC: 1308) (Cont’d)

o |

CHECK COOLING FAN HIGH SPEED
OPERATION.
1. Turn ignition switch “OFF”.
2. Reconnect cooling fan sub-relay.
3. Turn igrition switch “ON”.
4. Perform “COOLING FAN CIR-
CUIT" in “FUNCTION TEST”
mode with CONSULT.
OR

NG

Check cooling fan high

. Turn ignition switch “ON".

. Perform “COOLING FAN" in
*ACTIVE TEST” mode with
CONSULT.

CR

. Turn air conditioner switch and

blower fan switch “OFF".

4. Disconnect engine coolant tem-
perature sensor harness connec-
ior.

5. Connect 15011 resistor to engine
coolant temperature sensor har-
ness connector.

6. Restart engine and make sure

that cooling fan operates at

higher speed than low speed.

oK

speed control circuit.

{Go to [ FROCEDUREE 1)

CHECK COOLING SYSTEM FOR LEAK.
Apply pressure to the cooling system with
a tester, and check if the pressure drops.
Testing pressure:

157 kPa (1.6 kg/cm?, 23 psi)
Pressure should not drop.
CAUTION:
Higher than the specified pressure may
cause radiator damage.

NG

Check the following for

OK

A J

leak.

* Hose

* Radiator

* Water pump

Refer to LC section (“Water
Pump"}.

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

78 - 98 kPa (0.8 - 1.0 kg/cm?, 11 - 14

NG

Replace radiator cap.

psi)
iOK
@

EC-303

i

DX

461
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=

S5LC343

Cooling Fan (DTC: 1308) (Cont’d)

®
|

462

CHECK THERMOSTAT.
1. Check valve seating condition at normal
room temperatures.
It should seat tightly.
2. Check valve opening temperature and
maximum valve lift.
Valve opening temperature:
76.5°C (170°F) [standard]
Maximum valve lift:
More than 10 mm/90°C
(0.39 in/194°F}
3. Check if valve is closed at 5°C (41°F)
below valve opening temperature.
For details, refer to LC section (“Thermo-

NG

Replace thermostat.

stat”}.
¢ OK

Y

Check engine coolant temperature sensor.
Refer to “COMPONENT INSPECTION”,

NG

Replace engine coolant

EC-121.
'

If the cause can not be isolated, go to
“MAIN 12 CAUSES OF
OVERHEATING”, EC-309.

'

INSPECTION END

Perform FINAL CHECK by the following procedure after repair

is compieted.

1. Warn up engine. Run the vehicle for at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instru-
ment panel. {f the reading shows an abnormally high

| temperature sensor.

temperature, another part may be malfunctioning.

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

the components.

3. Allow engine to cool and visually check for oil and coolant

leaks. Then, perform “OVERALL FUNCTION CHECK”.

EC-304
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Cooling Fan (DTC: 1308) (Cont’d)

PROCEDURE A

INSPECTION START

DISCONNECT
A€
B
[2[X1]

°E
)

SEF721R

- Cooling fan

mator harness

v
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". "] = 10A fuse
2. Disconnect cooling fan relay. * 45A fusible link
3. Turn igniticn switch "ON”. ® Harness for open or short
4, Check voltage between terminals @ between ceoling fan relay
@ and ground with CONSULT or tesler, and fuse
Voltage: Battery voltage + Harness for open or short
OK between coocling fan relay
and fusible link
If NG, repair harness or
connectors.
4
CHECK GROUND CIRCUIT. NG | Repair hamess or connec-
1. Turn ignition switch “OFF”. 1 tors.
2. Disconnect cooling fan motor harness
connector.
3. Check hamness continuity between termi-
nal (3) and terminal (1), terminal {2)
and body ground.
Continuity should exist.
if OK, check harness for short.
OK
[d y
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. | * Harness connectors
2. Check harness continuity between ECM (g2), (F5)
terminal and terminal @ * Harness for open or short
Continuity should exist. between cooling fan relay
If OK, check harness for short. and ECM
oK If NG, repair harness or
connectors.
A J
CHECK COMPONENT NG | Replace cooling fan relay.

{Cooling fan relay).
Refer to "COMPONENT INSPECTION”,

h 4

MEF890F
OMNE:
oiscomEeT oiscanmecT
A€ Q)A€
- -
G @ QE;W
@l =
SEF725R
2 g
A€ O M€
I Ecm FR:GNNECTOR” ‘2§1
= :
[Q]
SEF723R

EC-310.
lOK

®

EC-305

E

LG

e

.
=

)

463
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464

Cooling Fan (DTC: 1308) (Cont’'d)

®
v

CHECK COMPONENT

NG

(Cooling fan mator).
Refer to “COMPONENT INSPECTION”,

EC-310.
l OK

Disconnect and reconnect harness conneg-
tars 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

EC-306

Replace cocling fan motor.
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Cooling Fan (DTC: 1308) (Cont’d)

PROCEDURE B
// INSPECTION START
[l
N\ 7 @
=& P
Ai‘l’ﬂ“g fan CHECK POWER SUPPLY. NG [ Check the following. pil&
. S a 1. Turn ignition switch “OFF". 7| ® Harness for open or short
= Front 2. Disconnect cooling fan sub-relay. between cooling fan sub-
MEF891F| | 3 Turn ignition switch “ON”, relay and fuse [ER]
I_ 4. Check voltage between terminals @ ¢ Harness for open or short
) i o (8) and ground with CONSULT or tester. between cooling fan sub- e
' 3 (f ) Voltage: Battery voltage - relay and fusible fink =7
15, K If NG, repair h
2 oK , fepair harness of
3] connectors.
[z . ]
1 Q]
L
CHECK GROUND CIRCUIT. NGk Repair harmess or connec- FE
1. Turn ignition switch "OFF”, 1 tors.
D S 2. Disconnect cooling fan motor harness
= SEFT24R connector. GL
3. Check harness continuity between termi-
nal @ and terminal @ i
Continuity should exist. T
If QK, check hamess for short.
oK AT
R
4
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following. R}
1. Disconnect ECM hamess connector. | * Harness conhectors
2. Check harness continuity between ECM E2), (F%5) )
terminal @ and terminal @ * Harness for open or short P&,
MEFBI0F Continuity should exist. between cooling fan relay
If OK, check harness for short. and ECM "
Q : If NG, repalr harness or R4
DISCONNECT GISCONMNECT OK
@E CONNectors.
A€ &)A€
—] - Y BH
3 7 3 - CHECK COMPONENT NG | Replace cooling fan sub-
(5] (Cooling fan sub-relay). 1 relay.
Refer to “COMPONENT INSPECTION", &T
EC-310.
[Q] oK
l RS
SEF726R ®
B
E UT
HE O HE
h.S. | AR A
[ ecm o CONNEc@ﬂ B 31 |
13 : 5
= EL
[Q] DX
$EF727R

EC-307 465
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466

Cooling Fan (DTC: 1308) (Cont’d)

®
v

CHECK COMPONENT

NG

h 4

(Cooling fan motor).
Refer to “COMPONENT INSPECTION”,
EC-310.

Jr CK

Disconnect and reconnect 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 hamess con-
nector. Reconnect ECM harness connector
and retest.

Y

INSPECTION END

EC-308

Replace cooling fan motor.
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Cooling Fan (DTC: 1308) (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Standard Reference page
OFF 1 * Blocked radiator * Visual No blocking —
* Blocked condenser
® Blocked radiator griile
* Biocked bumper
2 = Coolant mixture * Coolant tester 50 - 50% coolant mixture | See "RECOMMENDED
FLUIDS AND
LUBRICANTS” in MA,
section
3 * Coolant level * Visual Coolant up to MAX level | See "Changing Engine
in reservoir tank and Coolant”, “ENGINE
radiator filler neck MAINTENANCE” in MA
saction
4 = Radiator cap * Pressure tester 78 - 98 kPa See “Sysiem Check”
(0.8 - 1.0 kg/em?, 11 - 14 | “ENGINE COOLING
psi) 59 - 98 kPa SYSTEM” in LC section
(0.6 - 1.0 kg/fem®, 9 - 14
psi) {Limit}
ON*? 5 ¢ Coolant leaks * Visual No leaks See “System Check”
“ENGINE COOLING
SYSTEM” in LG section
ON*2 6 * Thermostat * Touch the upper and Both hoses should be hot | See “Thermostat” and
lower radiator hoses “Radiator’, “ENGINE
COOLING SYSTEM” in
LG section
ON*1 7 * Cooling fan = CONSULT Operating See "TROUBLE DIAG-
NQOSIS FOR DTC
P1900", EC-296.
OFF 8 * Combustion gas leak * Color checker chemical | Negative —
tester 4 Gas analyzer
ON*® 9 * Coolant temperature s Visual Gauge less than 3/4 —
gauge when driving
¢ Coolant overflow to res- | ¢ Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, “ENGINE
MAINTENANCE” in MA
section
OFF** 10 * Coolant return from res- | ® Visual Should be initial level in See “ENGINE
ervoir tank to radiator reservoir tank MAINTENANCE” in MA
section
OFF 11 * Cylinder head * Straight gauge feeler 0.1 mm (0.004 in} Maxi- | See “Inspection”, "CYL.-
gauge mum distortion {warping) | INDER HEAD" in EM
section
12 * Cylinder block and pis- | * Visual No scuffing on cylinder See “Inspection”, “CYL-

tons

walls or piston

INDER BLOCK" in EM
section

*1: Turn the ignition switch ON.
*2: Engine running at 3,000 rpm for 10 minutes.

*3: Drive at 90 km/h (55 MPH) for 30 minutes and then let idle for 10 minutes.

*4: After B0 minutes of cool down time.
For more information, refer 1o "OVERHEATING CAUSE ANALYS!S” in LC section.

EC-309

16
Lz

=@l
=

[P

|_'r.JI i,

467
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Cooling Fan (DTC: 1308) (Cont’d)
COMPONENT INSPECTION

Cooling fan relay and cooling fan sub-relay

|
Check continuity between terminals (3) and (8.
5] ! Conditions Continuity
|—?- ! ] 12V direct current supply betweaen terminals @
3 Yes
=N and @
No current supply No
SEF684P
Non-turbocharger model Cooling fan motor
% 1. Disconnect coocling fan motor harness connector.
' 2. Supply cooling fan motor terminals with battery voltage and
DISCONNECT Gooling fan check operation.

motor connector

Non-turbocharger models

Cooling fan moter should operate.
if NG, replace cooling fan motor.

SEF768N
Turbocharger model
% Terminals
Cooling fan motor operation

DISCONNEGT ® &)
Low speed @ @
High speed @ and @ @

Cooling fan motor should operate.

If NG, replace cooling fan motor.

SEF768N

468 EC-310
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Injector
EC-INJECT-01
BATTERY (Via @l
fusible link)
I Refer to EL-POWER mmm ' Detectable line
304 ) for DTC
E - : Non-detectable
line for DTC
" - =)
l‘l:zjl
W ®E3 G
)
OFF ST | IGNITION
4 SWITCH
@ M36)
ACC |[ON (ED }
!I Flz
B/R
Gal @m oL
B{Fl
LS
@ @ L | @ o BT
] I I ] ] |
B/R B/R B/R B/A B/R B/R
2] e =] =] Al 2] AT
INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR
No.1 é No.2 No.3 % No.4 % No.B No.B
@ @ ‘E) ‘ﬁ) (] :@ |z© o[
ICL]] 1) (4] 1 I ICLl PO
| |
W W/G W/R W/B L W/L
| | | | | | e
W W/G W/R W/B L W/L
[Tfoa] ([1og] 104 I[11 (ol 113 B&
INJ INJ INJ INJ INJ INJ | eom
#1 #2 #3 #4 #5 #6 | Eccs
CONTROL BE
MODULE) BT
§T
12
1[2]3| €D 1]2 3[415]6|7/8 [} €49 €50 E5D €52 €63 €53 S
4|15(6] w 4(3{56] w S|10{14[42[13)14f W 112 g B B B B 8 ¥
&
101]102]103(104] [105[108]107f108] Bl
100l110f111[142] [113f114115[ 15
H7]118{136)120} t21|122f123(t24 GY H.S.
O
HEC 1386
469

EC-311
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Nozzle

Injector (Cont’d)
COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the ECM
supplies a ground to the injector circuit, the coil in the injector is
energized. The energized coil puils 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 controls the injection pulse duration based on engine fuel

SEFS596K|

WacTivetesT [

#* % % POWER BALANCE % *
MONITOR
CMPS*RPM (POS)
MAS AIR/FL SE
IACV-AACY

n

BB 2][3][4] Test

(s]le]l |l ] sTarT

737rpm
1.20V
28%

SEF8968Q

T (&
ll@i, /,

At idle

Suitable tool

/1 ClieK
C/"d‘,lr
MEC703B;
f
"y Yy
/ ! Front
| @]
‘ \Oj Injector

harness /T
connector

MEF729F!

5

ASCONNECT

Ll
1S.

at>

needs.

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION.
1. Start engine.
2. Perform “POWER BALANCE" in
“ACTIVE TEST” mode with
CONSULT.
3. Make sure that each circuit pro-

OK

duces a momentary engine
speed drop.
OoR
.‘i:'lg"'i'. 2. Listen to each injector operating
A= sound.
Clicking noise should be
heard.
NG
B v

INSPECTION END

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect injector harness connectors.

3. Turn ignition switch “ON",

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

NG

SEF027R

470

v OK

®

EC-312

Check the following.

* Harness connectors
(),

* Harness for open or short
between injector and igni-
tion switch

it NG, repair harnass or

connaclors.
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D\SOONNEC’T DISCOMNECY

[ Ecm |O| CONNECTORJI 1
102,104,106,109,111 113
L

[Q]

(@ : No. 1 cylinder €0 : No. 2 cylinder
@) : No. 3 cylinder i) : MNo. 4 cylinder

{® : No. 5 cylinder : No. 6 cylinder
SEF

028R

Injector (Cont’d)
®

i

CHECK OUTPUT SIGNAL CIRCUIT.

. Turn ignition switch “OFF”. :

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM
terminals (102, (04, (06, Gos), (T ),
and terminal (1)

Coentinuity should exist.
IF OK, check harness for short.

OK

Y

.| Repair harness or connec-

7| tors.

CHECK COMPONENT

NG

(Injector).
Refer to “COMPONENT INSPECTION”

below.
l OK

Disconnect and reconnect harmess connec-
tors in the circuit. Then retest.

Trouble is not fixed.

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

A4

INSPECTION END

/ !:‘—Ci‘;;y ‘ unsulm:w
/ f / T S

N [Q]]
- i
! '_4’

! SEF061M

COMPONENT INSPECTION
Injector

Replace injector.

1. Disconnect injector harness connector.

2. Check resistance between terminals as shown in the figure.

Resistance: 10 - 14{} at 25°C (77°F)

If NG, replace injector.

EC-313

471
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Start Signal

IGNITION SWITCH 7]
START
7.5A |blocc | Refer to EL-POMWER.
g [16] | (J/B)
I M10
[LBA])
mm © Detectable 1line
B/Y for DTC
- - Non-detectable
line for DTC
B/Y
0 &
B/Y
B/Y
2ol
STSW
ECM (ECCS
CONTROL MODULE)
ED
12
] JeA | 2D 3[4[5[6[7[8] G5B
[ L oltoliffia13[1 W

101{102]103]104] 105]108{107]108
1007110]114]112} 1113{114)115}146
117)118)1191120] [124:122[1231124

67]
ety
Eae0b6dey 7iora (80 || ©F LR

HEC137

472 EC-314
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B START SIGNAL kT W
T. CLOSE THROTTLE. SHIFT
TO P OR N RANGE.
2 TOUCH START AND
START ENGINE
IMMEDIATELY
[ next [ START ]
SEF191L.
¥ MONITOR  ¥r NO FAIL []
START SIGNAL OFF
CLSD TH/P SW ON
AIR COND SIG OFF
P/N POSI SW ON
| RECORD |
SEF111P

= — CONNECT
[_Ecn o[ connecToR]| &
20
[V

@i |

SEF109P

E DISCONNECT & DISCONNEST
H.s. Ei}l TS.

[ Ecm  |o[connecToR]| E%Sci

20

l@ SEFG20R

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION., OK | INSPECTION END
1. Turn ignition switch “ON”. "
2. Perform “START SIGNAL CKT”
in “FUNCTION TEST"” mode with
CONSULT.
OR
1. Turn ignition switch “ON".
2. Check “START SIGNAL” in
“DATA MONITOR” mocde with
CONSULT.
IGN “ON” QFF
IGN "START" ON
OR
.?1. 1. Turn ignition switch to “START".
A=r/ 2. Check voltage between ECM
terminal and ground.
Voltage:
Ignition switch “START”
Battery voltage
Except above
Approximately 0V
NG
Y
Check it 7.5A fuse is OK. NGl Replace 7.5A fuse.
OK
B ¥
NG

CHECK INPUT SIGNAL CIRCUIT.

1} Turn ignition switch “OFF”.

2) Disconnect ECM harness connector and
7.5A fuse.

3) Check harness continuity between ECM
terminal @9 and fuse block.
Continuity should exist.
If OK, check harness for short.

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.

Y

INSPECTION END

EC-315

. | Check the following,

* Harness connectors

(2D, (ss)

* Harness connector
D

* Hamess for open or short
hetween ECM and fuse
block

If NG, repair harness or

connectors.

O} /s,

it

183
iy

473
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Fuel Pump Control

SYSTEM DESCRIPTION

Engine speed

Y

Camshaft position sensor

Start signal

Y

Ignition switch

Fuel pump ON-OFF control

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned ON to
improve engine start-up. If the ECM receives a 120°
signal from the camshaft position sensor, it knows
that the engine is rotating, and causes the pump to
activate. If the 120° signal is not received when the
ignition switch is ON, the engine stalls. The ECM
stops pump operation and prevents the battery from
discharging, thereby improving safety. The ECM
does not directly drive the fuel pump. It controls the
ON/OFF fuel pump relay, which in turn controls the
fuel pump.

Condition Fuel pump operation
Ignition switch is turned to ON. Operates for 5 seconds
Engine running and cranking Operates

When engine is stopped Stops in 1.5 seconds

Except as shown above Stops

ECM (ECCS
control mod-
ule)

h 4

ar4 : EC-316

Fuel pump relay




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump Control (Cont’d)
EC-F/PUMP-01

BATTERY
, mmm : Detectable line &
? for DTC .
8LUE 30A =— . Non-detectable
(=] [g] | Refer to EL-POWER. 1ine for DTC R4
y /
W W/B
[ ] . Il
g 304 | I FUEL PUMP CONTROL PP =
[d] i OR OR MODULE (FPCM) OR &
1! =] 41 3] <€ - Le

W W/B
C -
ST
UN s
OF| \._ﬁ W 'QL
ACC
It
IGNITION L3 M
SWITCH i W/B vlu
= =3
[2] [T FueL W
o1l pumpP Iy AT
?” RELAY 5]
|| 5] W
B/P OR D
I‘LI@ {©T>: Turbocharger models
@ I__ {IB>: T-bar roof models =2
B/P PU B/P W E€V)>: Convertible models
||‘1L|1—| EE NG {25 : 2 seater models
FPRLY FPC2 FPC1 FPCM dS: 2+2 seater models 82,
CK 1. -8 11 ’@ 5
- JB 14 O 1
x3--- @D 2 ,dD 4 EE
x4 @D 4 4D 6
ECM (ECCS CONTROL MODULE) ¥5...425 3 IS 5
1[2[3| €D (M) Bl {1] (M2 [1]2[3] o [4]5] €28 123':'455 [12I3\612 [1]2| E1D B
4]5]6] W W L 6{7[8]c[1o[11]ia] B HEIEG RS W \4|5/6/ GY [3]4] W e
1[cal2 O] BT
1]2 3[a[5[6[7[8] ®9D []2[3[4] BB [E[3[a] o [56[7] €7D [AR[EE4E[E[7] #82
4]3]5] W glioful12[i3[14 W [5]6]7[8] W slofwolifs2t314li516] W I8]oliol1]12[13]14]15l6] BR

1011102]103]104) 1105]106)107)108
1009|1401111]412) 1113]144]145/116
117|118}1194120] 121]122]123124

24125
31|32
42|43

@D [
> -

HEC138

EC-317 475
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Fuel Pump Control (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK OVERALL FUNCTION.

OK

1. Tumn ignition switch “ON".

2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be felt
on the fuel feed hose for 5 seconds
after ignition switch is turned “ON".

Fuet purmp relay

/
Driver's side door_ —

e

MEF882F|

CISCONNECT

€@

3

[2

1]

[en

oo |

SEF729R

NG

B Y

INSPECTION END

CHECK POWER SUPPLY. NG

1. Turn ignition switch “OFF".

2. Disconnect fuel pump relay.

3. Turn ignition switch “ON".

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

OK

Y

Check the following.

"] * Harness connectors

Cue).

= 30A fusible link

* Harness for open or short
between fuel pump relay
and ignition switch

* Harness for open or short
between fuel pump relay
and fusible link

If NG, repair harness or

connectors.

2 seater models L L\ | ] ]

Behind the passenger side seat
e :

/

,connector

il

Fuel pump control
module

e

/ Front

[ HICAS control unit

Fuel pump control
module harness

CHECK GROUND CIRCUIT. NG

1. Turn ignition switch “OFF".

2. Disconnect fuel pump harness connector
and FPCM harness connector.

3. Check harness continuity between termi-
nat @ and terminal (2 seater mod-
els) or terminal @ {2+2 seater models),
terminal and terminal @ (2 seater
models) or terminal @ (2+2 seater
models).

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

2-seater models 4
Luggage room >
Fuel pump harness connecior
— N =

N

SEF821R

476

lvOK
®

EC-318

.| Check the following.
"] * Harness connectors

(82, (M)

¢ Harness for open or short
between fuel pump relay
and fuel pump

* Harness for open or short
between fuel pump and
FPCM

If NG, repair harness or

connectors.
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242 seater models

= In the luggage roomb\//
-, o /.

S

/ <
/Fuel pumg harness\,f:\\
connector
T  MEC8258

e
HE A€ AE

3 — —]
3 RE 1[2]3y
[2 < 1 4[5]8/
& GISCONNECT E RISCONNECT & DISCONNECT
AE HAE A
1] 1
O] &1 3K
3]a \al5]e/
Ela SEF730R

[s]
A€ @ A€

— —

[_Eom [ofconnecton]| E 3 7

1 5

Q]

| CHECK OUTPUT SIGNAL CIRCUIT,

Fuel Pump Control (Cont’d)

®
B l

1. Disconnect ECM harness connector.

2. Check harpess continuity between ECM
terminal and terminal @
Continuity should exist.

If OK, check harness for short.

OK
L 4

.| Check the following.
"| * Harness connectors

(2D,

* Harness for open or short
between fuel pump relay
and ECM

If NG, repair harness or

connector.

2

Elil

CHECK COMPONENT

(Fuel pump relay).

Refer to “COMPONENT INSPECTION” on
next page.

NG

Replace fuel pump relay.

LG

J, OK
CHEGK COMPONENT NG [Replace fuel pump.
(Fue! pump). "
Refer to “COMPONENT INSPECTION” on
next page.
J,OK
CHECK COMPONENT NG ['Replace FPCM.

(FPCM).
Refer to "COMPONENT INSPECTION” on

next page.
J'OK

Disconnect and reconnect harmess 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.

INSPECTION END

SEF731R

EC-319
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEF090M

Luggage room

DISCOMMECT
W 1S, Eé}
ity b .

& % /’3’? ;Z;r 2 seat
s seater

[as]

2
Fuel pump t
harness connector

2
\5[5[4/ =

2 + 2 seater SEF622R

BactivetesTl [

FPCM LOW
z========- MONITOR ==========
CMPSsRPM{POS) 737rpm

FPCM LOW
FPCM F/P VOLT 7.8V

SEFG38R

BmacTiveTESTE [
FPCM M[D
—=zzzzzz=z MONITOR ======zzz=:
CMPSsRPM(POS) 737rpm

FPCM MID
FPCM F/P VOLT 8.7V

[H MM oWl OFF

SEF632R

HACTIVETESTE [
FPCM Hi
—zzzzzzz=z MONITOR ====z=zzzz=:
CMPS«RPM(POS) F37rpm

FPCM HI
FPCM F/P VOLT 0.4v

Gl (miDllow][ OFF |

SEFG640R

478

Fuel Pump Control (Cont’d)
COMPONENT INSPECTION

Fuel pump relay
Check continuity between terminals (@) and (8).

Conditions Continuity
12V direct current supply Yes
between terminals @ and @

No current supply No

K NG, replace relay.

Fuel pump
1. Disconnect fuel pump harness connector.
2. Check resistance between terminals (@ and @) (Non-turbo-
charger models), terminals (&) and (6) (Turbocharger models).
Resistance: 0.2 - 5.0() at 25°C (77°F)
If NG, replace fuel pump.6/27

FPCM :
1. Start engine and let it idle.
2. Perform “FPCM” in "ACTIVE TEST” mode with CON-
3

SULT.
Make sure of the following.

“FPCM F/P VOLT” value
Position Non-turbocharger Turbocharger models
models
“Low™ 5.0 - 6.0 [V] 7.1-8.0[V]
“MID™ — 6.0-6.9[V]
“HI” 0-1.0[V] 0-091V]

4. If NG, replace FPCM:
CR

EC-320



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump Control (Cont’d)

2 seater models G o .ﬁv‘ 1. Start engine and warm it up sufficiently.
Behind the passenger N IE} £ 2, Tu(rjn ignition switch “OFF" and wait for at least 5 sec-
. onds.
.-.- 3. Start engine and let it idle.
el 4. Check voltage between terminals (1) and (2. A
. The voltage should be within each of following ranges @l
; at least one time within 60 seconds of starting engine.
P S
1 Non-turbocharger Turbocharger modsls 4]
)ﬁ maodels
g = 5.0 - 6.0 [V] 7.1-8.0[V] .
SEF886R El]
Voltage 0-1.0[V] 6.0 - 6.9 [V]
— 0-09[V]

5. If NG, replace FPCM.

EC-321 ‘ 479



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-Air Regulator
EC-AIRREG-01

[ BATTERY l ]
@
g BLUE g 30A Refer to EL-POWER.
T ¥ :’ mwa . Detectable line
W W/B for DTC
[ = : Non-detectable
g 304 I line for DTC
" W/B -
W
= &
L] ]
W W/B
]
IGNITION ST
switch | o oN
o
(6] i
1] I
B/R W/B OR
2] l""?;"l FUEL 2] L aov-atr
é ?ﬂ Py % REGULATOR
(SN R BN
B/P R H
[ HaC M9
MID)
[zl L L y—
B/P oR OR —d I | |
[Fm] B B B B B
FPRLY ECM |_|
(ECCS ®
CONTROL 1
MODUL E) 1 i L 1
D
7Y ] 2
1]2]3] &1 Me> 1]2 2l [1] (42 [3[4[5]6]7[8] M8D .
al56] W’ W a[3l5] W EE S EE ] SB

101]102{103104) [105{106/107}108 112]3

5]6[7]8]9]
tosfasoftt 112 {13114 1516 Lo ont

117)118[1190420] {1211122]123(124 EIGIGE

480

HEC139
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-Air Regulator (Cont’d)
COMPONENT DESCRIPTION

_ Bimatal The IACV-air regulator provides an air by-pass when the engine is
Terminal cold for a fast idle during warm-up.
Slide plate A bimetal, heater and rotary shutter are built into the IACV-air
regulator. When the bimetal temperature is low, the air by-pass port |
opens. As the engine starts and electric current flows through a

b heater, the bimetal begins to turn the shutter to close the by-pass
-« port. The air passage remains closed until the engine stops and the 2
Air bimetal temperature drops.
flow
SEF937B Ek

DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK CONTROL FUNCTION. NG.__ Check fuel pump control
1. Turn ignition switch “ON". cireuit. =
2. Pinch fuel feed hose with fingers. (See EC-316.} rls

Fuel pressure pulsation should be
felt on the fuel feed hose for 5 sec-
_ onds after ignition switch is turned L
SEF728R “ON”,
OK -
%\ B v HIT
IACV-air - 5. CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “QFF”. | ® Harness connectors -
o 2. Disconnect IACV-air regulator harness (r2), B
/ connector. * Harness for open or
/ 3. Turn ignition switch “ON". short between 1ACV-air
) 4. Check voltage between terminal @ regulater and fuel pump El}
~ : and ground with CONSULT or tester. relay

D \ intake manifold Battery voltage should exist for 5 If NG, repair harness or
/ cover SN seconds after ignition switch is connectors. R
/ & L it
w‘;\_‘ roqtor {:\ t . turned “ON". F&

e MEFB84F
OK

B : NG RS

|_CHECK GROUND CIRCUIT. Repair harness or connec-

e DISCONNECT 1. Turn ignition switch “OFF”. tors.
Eéj] @(@ 2. Check harness continuity between ter- BE
1.5. ;¥ minal (1) and engine ground. 2

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

h 4

lOK &7
CHECK COMPONENT NG} Replace IACV-air regulator. -
@ & {(IACV-air regulator}. ES

= Refer to “COMPONENT INSPECTION”
SEF033R| | on next page.

oK 5T

INSPECTION END

& & 48

-
EL

@
: ] l [

SEF034R

EC-323 S 481



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-Air Regulator (Cont’d)
COMPONENT INSPECTION

ﬁw\\_\ﬁ\
J%{ IACV-air regulator

I *  Check IACV-air regulator resistance.

;) Resistance:
Approximately 70 - 800 [at 20°C {68°F)]

¢ Check fACV-air regulator for clogging.

SEF339H

482 EC-324



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pressure Regulator Control
SYSTEM DESCRIPTION

Fuel temperature sensor Fuel temperature N
Gl
ECM
Ignition switch Start signal (ECCS Fuel pressure regulator control ]
control ™ salenoid valve b2,
module}
Camshaft position sensor Engine speed N -
> B
[13 1 - LI@
The fuel “pressure-up” control system briefly Fuel temperature is
increases fuel pressure for improved starting perfor- abave 75°C (167°F)
mance of a hot engine. Under normal operating START
conditions, manifold vacuum is applied to the fuel
pressure regulator. When starting the engine, ON
however, the ECM allows current to flow through the gnition  OFF FE
ON/OFF solenoid valve in the control vacuum line, switch . .
opening this line fo the atmosphere. As a result, N
atmospheric pressure s applied, restricting the fuel ‘ 1 ON oL
return line so as to increase fuel pressure. el oFF_| OFF
pressure WT
regulator )
control Approx. 30 sec.
solenoid hi
valve iy
SEF741BC
COMPONENT DESCRIPTION A

To fuel pressure

o Intake reguiator Fuel pressure regulator control solenoid valve
air flow ' vacuum | The solenoid valve responds to the ON/OFF signal from the ECM. G
signal When it is off, a vacuum signal from the intake manifold is fed into
& the fuel pressure regulator. When the ECM sends an ON signal, the
coil pulls the plunger downward and cuts the vacuum signal. a7

)
o

SEF735R

Fuel pressure regulator
The fuel pressure regulator maintaing the fuel pressure at 299.1

depends on injection pulse duration, it is necessary to maintain the
pressure at the above value.

EC-325 483

kPa (3.05 kg/cm®, 43.4 psi). Since the injected fuel amount [z

) E
oy - To
intake N
From fuel tube manifeld ﬂ[;‘"ﬁ-
SEF3281



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pressure Regulator Control (Cont’d)

EC-PRVR-01
IGNITION SWITCH] |
ON or START
|
15A Refer to EL-POWER.
g
.
B/R i
waw: Detectable line
for DTC
— ?qn—d$tec5$gle
ine for
B/R
1 ED
L
B/R
B/R

[ |

[2 1l FUEL PRESSURE
REGULATOR CONTROL
SOLENOID VALVE

1]
Y
Y
[l
PRVR
ECM (ECCS
CONTROL MODULE)

R €D
@@ &GlE[7]8/ ER

101]102{103)104| |L05{106}[107{108

W
GY H.S.

§09]1101114)112) 1113|1141 115]148

117]118]119)120( |L21|i22]i23i124

484

HEC140
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After approx.
30 seconds

A
@) B0 o,

MEF417CA

/BNy

Fuel pressure
regulator

S

N\

Vacuum hose connected to

fuel pressure regulator. SEFT36R

A€ ). AN

olcomnecros]

7

Il Ecm

SEF732R

Fuel Pressure Regulator Control {Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK OVERALL FUNCTION.

1. Install fuel pressure gauge in fuel feed
hose. (Refer to EC-26.)

2. Start engine and warm it up sufficiently.

3. Stop engine.

4. Disconnect fuel temperature sensor
harness connector and connect a suit-
able resistor {0.35 k{}} between fuel
temperature sensor harness connector
terminal and ground.

5. Restart engine and let it idle.

8. Check fuel pressure.

Fuel pressure:
Approximately 299.1 kPa
(3.05 kg/cm?, 43.4 psi)

7. Make sure that fuel pressure decreases
after approximately 30 seconds.
Fuel pressure:

Approximately 250.1 kPa
(2.55 kg/cm?, 36.3 psi)

INSPECTION END

NG

B y

OK

CHECK VACUUM SOURCE TO FUEL

PRESSURE REGULATOR.

1. Stop engine.

2. Disconnect vacuum hose connected to
fual pressure regulator.

3. Restart engine.

4. Make sure that vacuum exists for more
than approximatety 30 seconds after
starting engine.

NG I ~HECK COMPONENT

A 4

OK

CHECK CONTROL FUNCTION.

1. Stop engine and reconnect vacuum
hose to fuel pressure reguiator.

2. Restart engine.

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

Voltage: Approximately OV

4. In a few minutes, recheck voitage
between ECM terminal and
ground with CONSULT or tester.
Voltage: Baftery voltage

(Fuel pressure regulator).
Refer to “Fuel Pressure
Check”, EC-26.

NG

v OK

®

EC-327

¥

Check vacuum hose for
clogging, cracks or
improper connection.

CHECK VACUUM HOSE.

S

1K

748

485
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==
D’R Improper connection

SEF816F

Fuel Pressure Regulator Control (Cont’d)

!

Non-turbocharger models

Fuel pressure control
solanoid valve

SEF200EB

Turbocharger models ™

20k

~ . RN
Brake fluid
reser?roar

'%5;\#*‘ S

Fuel pressure regulator
control solenoid valve
harness connector

Front a

MEF887FB

A‘a’

QM ed

CHECK POWER SUPPLY. NGP Check the following.
1. Slop engine. * Harness conneclors
2. Disconnect fuel pressure regulator con- (E12), (F25)
tral solenoid valve harness connector. * 15A fuse
3. Turn ignition switch “ON". * Harness for open or
4. Check voltage between terminal @ short between fuel pres-
and ground with CONSULT or tester. sure regulator control
Voltage: Battery voltage solenoid valve and fuse
If NG, repair harness or
oK connectors.
h A
CHECK QUTPUT SIGNAL CIRCUIT, NG, Repair hamess or connec-
1. Turn ignition switch “OFF”. tors.
2. Disconnect ECM harness connector.
3. Check hamess continuity between ECM
terminal and terminal
Continuity should exist.
It OK, check harness for short.
l' OK
NG

CHECK COMPONENT

(Fuel pressure regulator contral solenoid
valve).

Refer o “COMPONENT INSPECTION"
on next page.

iOK

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

l Trouble is not fixed.

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

DISGONNECT

Ln

SEF733R

. DISCONNECT l E DISCONMECT

[ ecm o CONNECTOH"

120

[Q]

SEF734R

486

EC-328

hd

Replace fuel pressure
reguiator cantrel solenoid
valve.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

BATTERY

MEF438E

Fuel Pressure Reguiator Controi (Cont’d)
COMPONENT INSPECTION

Fuel pressure regulator control solenoid valve
Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between @ and between @ and ©
12V direct current
supply between Yes No
terminals @ and @
No supply No Yes

If NG, replace solencid valve.

EC-329

487
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Power Steering Oil Pressure Switch

EC-PST/SW-01

ECM (ECCS
CONTROL MODULE)
PWST
=]
G
mmm : Detectable line
for DTC
== : Non—-detectable
G line for DTC
25
o
€12
G
G

E

POWER STEERING
OIL PRESSURE

o

SWITCH
OFF“T &
B

H

€3 €33
Al & BRI =)
B \5|6l7]/8/ BR

104]402|103)104| |105}106{207108)
100{110]444]112 [123]£141145(115
117118119 120] |£21[i22]123)524

i h] ]

a4laslaela7] [B4peles) [67]
|43|25_=n 1j525368l69170[71)
] = @ H.S.

HEC141

488 EC-330



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
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 g
adjust for the increased ioad.

WA
pressure switch
/harness cannector —
[ NN~/ MEF528G El
DIAGNOSTIC PROCEDURE
W PwW/ST SIGNAL CIRCUIT I e
HOLD STEERING WHEEL INSPECTION START
N A FULL
LOCKED posiTioN Y oK
THEN CHECK OVERALL FUNCTION. INSPECTION END
1. Turn ignition switch “ON". "
TOUCH START = / 2. Perform “PW/ST SIGNAL CIR- F&
CUIT” in "FUNCTION TEST”
| nexa ][ START ] mode with CONSULT.
OR 6L
MEF023E E 1. Start engine.
l 2. Check “PW/ST SIGNAL” in
“DATA MONITOR” mode with MT
' CONSULT. il b
#MONITOR NG FAIL D Steering is neutral position: OFF
PW/ST SIGNAL CFF Steering is turned: ON
OR g

<=\ 1. Start engine.
.ls';é" 2. Check voltage between ECM
terminal @9 and ground under
the following conditions. P
Voltage:
When steering wheel is
| RECORD | turned quickly. EA
Approximately 0V o
SEF5911 Except above
Approximately 5V

A E . -

L4

L[ ECM__ |9 CONNECT(ﬂ CHECK GROUND CIRCUIT. NG [ Repair harness or connec- BR

RA

39 1. Turn ignition switch “OFF”. i tors.
2. Disconnect power steering oil pressura
switch harness connector. a7
3. Check harness continuity between ter-
@ O minat (2) and body ground.
: Continuity should exist.
ol If OK, check harness for short. B
\ L
SEF662P ¥ OK
® BT
lE E DISCONNECT @E .
M4 € ®
2
(14
2
BL
Itl l ! 34

"~ SEFG23R

EC-331 483
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p—

ECM o[ conneECTOR]|

38

[a]

"

E DISCONNECT : DISCONNECT
A€ © (4 €

SEF624R

Power Steering Oil Pressure Switch (Cont’d)

I

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harpess continuity hetween ECM
terminal and terminal @3
Caontinuity should exist.
If OK, check harness for shon.

NG

T.S.. iﬁ ﬁiﬁ) ;

%

[a]

OK

Check the following.

| ® Harness connectors

ED), (75

* Harness for open or short
between ECM and power
steering oil pressure
switch

If NG, repair harness or

connectors,

CHECK COMPONENT

NG

(Power steering oil pressure switch).
Refer to “COMPONENT INSPECTION"

below.
¢ OK

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 hamess con-
nector. Heconnect ECM harness connector

and retest.

INSPECTION END

SEF625R

490

COMPONENT INSPECTION

Power steering oil pressure switch

.| Replace power steering oil
pressure swiich.

1. Disconnect power steering oil pressure switch harness con-

nector then start engine.

2. Check continuity between terminals (1) and (2.

Conditions Continuity
Steering whee! is being turned Yes
Steering wheel is not being turned No

If NG, replace power steering oil pressure switch.

EC-332
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IACV-FICD Solenoid Valve

IGNITION SWITCH| | @l
ON or START ”
15A Refer to EL-POWER.
g [30]
| |
BR . Y
mmm : Detectable line
for DTC LG
= . Non-detectable
B/R line for DTC
lﬁh|6533
L1‘Jii§B
B/R
FE
Gl
B/R
[11 TAcv-FICD T
SOLENOID ’
é VALVE
=] €2 8
L;_ &)
El;
Er
A
ﬁ%ﬂ R,
FICD
ECM (ECCS o
CONTROL MODULE) Bl
ED
8T
A8
=l
. 1[2]3[4 E2D
[1[2p SB \5/6]7l8/ BR g
[Fl2,
| — |

eolet2d_ 123 [e4
O 267890 5

101lt02]03}104] {105}106]107{108 [44]45(46147] |B4l65i66]

109110} 14[112) |113)1141415]118]

=
80] PH.S.

GY

L L]

RI34536,37]
Balgl (a0l 142

1171118}119120] [121]122/1231124

HEC142
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, qu’, IACV-FICD
solenoid valve

ME

R#wﬁ

—= harness connector

= Braka fluld reservoir \

F886F

W 12CV-FICD 5V sysTEM B |
LET ENGINE iDLE
THEN

TOUCH START

[A/C SWLLIGHT SW OFF}

IACV-FICD Solenoid Valve (Cont’d)

COMPONENT DESCRIPTION

value.

DIAGNOSTIC PROCEDURE

INSPECTION START

i

The idle air adjusting (IAA} unit is made up of the IACV-AAC valve,
IACV-FICD solenoid valve and idle adjusting screw. It receives the
signal from the ECM and controls the idle speed at the preset

[ ON_][ON/OFF][ OFF ]

[ vexd [ START |
MEF391C
WacTveTesTH [

IACV—FICD SOL/V OFF
zzzzz===== MONITOR zz==z=====-

GMPS » RPM (POS)  750rpm

COOLAN TEMP/S 82°C

GLSD THLP SW QN

AIR COND SIG OFF

LACV-AACHY 27%

SEF039R

ot
i
o

®
jop )
po af

ﬁ

MEFG34E

CHECK OVERALL FUNCTION.
1. Stan engine and warm it up sufficiently.
2. Check idle speed.
Nen-turbocharger
M/T: 700+£50 rpm
AT 770250 rpm (in “N” position}
Turbocharger
M/T: 70050 rpm (U.S.A.)
75050 rpm {Canada)
A/T: 750+50 rpm (in “N” position)
If NG, adjust idle speed.
3. Perform “JACV-FICD 8/V SYS-
TEM” in “FUNCTION TEST”
mode with CONSLILT.

g

OK

INSPECTION END

OR

3. Perform “IACV-FICD SOL/V" In
“ACTIVE TEST” mode with
CONSULT.

4. Make sure that engine idle
speed increases when 1ACV-
FICD solenoid valve is turned
“ON".

3

OR

3. Turn air conditioner switch
“ON".
4. Recheck idle speed.
Non-turbocharger
Approx. 800 rpm or more
{in “N’ position)

=

Turbocharger

492

Approx. 850 rpm or more
{in “N” position)

NG

b, A

tions normally.

Check if air conditioner compressor func-

NG

iOK
®

EC-334

Refer to HA section
(“DIAGNOSES — Overall
System”).
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=

GISCONNECT

0

1.8

SEF040R

. PSCONNECT @ . DISCONNECT

i

ECM [0| CONNECTOR]]

115

[Q]

SEF041R)

IACV-FICD Solenoid Valve (Cont’d)

®

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect |ACV-FICD solencid valve
harness connecter.

3. Turn ignition switch “ON”.

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

NG

OK

A 4

.| Check the following.

®* Harness connectors
&), &5

* 15A fuse

¢ Harness for open or
short between 1ACV-
FICD solenocid valve and
fuse

if NG, repair harness or

connectors.

CHECK OUTPUT SIGNAL CIRCUIT.
1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.
3. Check harness continuity between ter-
minat (2) and ECM terminal (315).

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

NG

OK

b A

Repair harness or connec-
tors.

CHECK COMPONENT

(tACV-FICD soleroid vale).

Refer to “COMPONENT INSPECTION"
on next page.

NG

OK

r

Discennect and reconnect harness con-
nectors in the circuit. Then retast.

r

Trouble is not fixed.

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

INSPECTION END

EC-335

i Replace IACV-FICD sole-

noid valve.

T

2

=

A
Fi

=53
6]

=)
=

493
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SEFB58N

Washer

?JJJJ
Spring
Pfunger

SEF342H

494

IACV-FICD Solenoid Valve (Cont’d)
COMPONENT INSPECTION

IACV-FICD solenoid valve

Disconnect IACV-FICD solenoid vaive hamess connector.
* Check for clicking sound when applying 12V direct current to
terminals.

* Check plunger for seizing or sticking.
e (Check for broken spring.

EC-336
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MIL & Data Link Connectors

EC-MIL-01
IGNITION SWITCH
ON or START o)
FUSE 10A = . Detectable line .
10A Bl OCK § ARefer to EL-POWER. for DTC [
(J/B) . = Non-detectable
MiD Y line for OTC
] 1l
G
| v {5k v o
1t
DATA LINK DATA LINK
G 8  CONNECTOR W/B  CONNECTOR
57 FOR CONSULT -} FOR GsST
COMBINATION
METER FE
(3 (MALFUNCTION
INDICATOR
LAMP) &
M102) Mi0d) Yl
s ®102), (oD 7 2] g 8 10]  12] i3]
Y/G L W OR B PU B B NT
l I l | AT
Y/G i W OR PU B B
_________ ETO Ll KT S T N e N e - =
Y/G L W OR PU B B
I |
it
| | | | ¢
Y/G L W OR PU %
QJIJEL
A3l 7sl  [7el _ I7el [l
MIL CSR csT CSC BST
B B B B B B
1 1 i 1 L L g
ECM (ECCS CONTROL MODULE) E1d
S
] @D [2lo 3B ™D (A2 7] @15 A [T 1T ]]
20 | L S EIEI I E 8|9 GY NEERN W o
P T T o oss s
' [lETzrEree 10]
] 112]3|°14|51] g H&
101]tofto3f104] [1os]106f07]108 EL

109111044 11)142y HA31141115(i16
117]118]119)120] |121}122|123|124)

HEC143
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TROUBLE DIAGNOSIS — Index

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

DTC DTG
ltems Reference ftems Refetence
(CONSULT screen terms} MIL™1 CONSULT page {CONSULT screen terms} MIL*1 CONSULT page
GST2 GST*2
*COOLANT TEMP SEN 0908 P0O125 EC-127 FR 02 SEN HTR-B2 1001 PO155 EC-155
A/T 18T SIGNAL 1103 PO731 AT section FRONT Q2 SENSOR-B1 0503 PO130 EC-133
A/T 2ND SIGNAL 1104 PO732 AT section FRONT O2 SENSOR-B2 0303 PG150 EC-150
A/T 3RD SIGNAL 1105 PO733 AT section FUEL SYS LEAN/BK1 0115 PO171 EC-167
A/T 4TH SIG OR TCC 1108 PO734 AT section FUEL 8YS LEAN/BK2 0210 PO174 EC-179
AT COMM LINE — P0600 EC-241 FUEL 8YS RICH/BK1 0114 PO172 EC-173
A/T DIAG COMM LINE 0804 P1605 EC-293 FUEL SYS RICH/BK2 0209 PO175 EC-185
CAMSHAFT POSI SEN 0101 PO340 EC-206 FUEL TEMP SENSOR 0402 P0180 EC-191
CAN CONT VC CHK 8w 0113 P1443 EC-288 IACV-AAC VALVE 0205 P0505 EC-237
CLOSED LOOP-B1 0307 PQ130 EC-132 IGN SIGNAL-PRIMARY 0201 P1320 EC-266
CLOSED LOOP-B2 0308 P0O150*3 EC-132 INHIBITOR SWITCH 1101 PO705 AT section
COOLANT TEMP SEN 0103 PO115 EC-118 INT AIR TEMP SEN 0401 PO110 EC-113
COOLING FAN 1308 P1900 EC-296 KNOCK SENSOR 0304 P0325 EC-199
CRANK P/S (OBD} COG 0905 P1336 EC-275 LINE PRESSURE S/V 1206 PO745 AT section
CRANK POS SEN (OBD) 0802 P0335 EC-202 MASS AIR FLOW SEN 0102 PO100 EC-108
CYL 1 MISFIRE 0608 P0O301 EC-194 OVERRUN CLUTCH S/V 1203 P1760 AT section
CYL 2 MISFIRE 0607 P0O302 EC-194 PARK/NEUT POSI SW 1003 PO705 EC-246
CYL 3 MISFIRE 0606 F0303 EC-194 PURG CONT/V & SV 0807 P0O443 EG-223
CYL 4 MISFIRE 0605 PO304 EC-194 MULTI CYL MISFIRE 0701 P0300 EC-194
CYL 5 MISFIRE 0604 PO305 EC-194 REAR O2 SENSOR-B1 0707 P0136 EC-141
CYL 6 MISFIRE 0803 P0306 EC-194 REAR 02 SENSOR-B2 0708 P0158 EC-158
ECM 0301 PO&05 EC-244 RR 02 SEN HTR-B1 0902 P0O141 EC-146
EGR SYSTEM 0302 P0400 EC-2#11 RR O2 SEN HTR-B2 1002 PD161 EC-163
EGR TEMP SENSOR 0305 F1401 EC-283 SHIFT SOLENQID/V A 1108 PO750 AT section
EGRC SOLENOQID/V 1005 F1400 EC-279 SHIFT SOLENQID/V B 1201 PO758 AT section
ENGINE SPEED SIG 1207 PO725 AT section THROTTLE POSI SEN 0403 P0120 EC-122
FLUID TEMP SENSCR 1208 PO710 AT section THRTL POSi SEN AT 1208 P1705 AT section
FPCM 1308 P1220 EC-260 TOR CONV CLUTCH SV 1204 PG740 AT section
FR 02 SEN HTR-B1 0801 P0135 EC-138 ‘ggﬁBO BOOST SEN- 0208 P1960 EC.254
TW CATALYST S5YS-B1 0702 P0O420 EC-220
TW CATALYST SYS-B2 0703 P0O430 EC-220
VEHICLE SPEED SEN 0104 PO500 EC-233
VHCL SPEED SEN A/T 1102 P0720 AT section
W/G CONT S/V-BANKt 1306 P1150 EC-250
W/G CONT S/V-BANK2 1307 P1155 EC-250

*1: Thase are controlled by NISSAN.
*2:. These are prescribed by SAE J2012.
*3: Using CONSULT, “P0130” will be dispfayed in this case.
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TROUBLE DIAGNOSIS — Index .
Alphabetical & P No. Index for DTC (Cont’d)

P NO. INDEX FOR DTC

DTC DTC
items Reference Items Reference
CONSULT MIL*1 | (CONSULT screen terms) | page CONSULT MiL{ | (CONSULT screen terms} | page @l
GST*2 GST*2
PG00 0505 :3 Ls:;:gggr;gg;lc _ PO443 0807  |PURG GONT/V & SV EC-223 m
PO500 0104 | VEHICLE SPEED SEN EC-233
PO100 0102 | MASS AIR FLOW SEN EC-108 P0505 0205 | IAGV.AAC VALVE E.057
PO110 0401 INT AIR TEMP SEN EC-113 PG00 _ AT COMM LINE EC.241 B
PO115 0103 | COOLANT TEMP SEN EC-118 POGOS 0301 oM Ec.o44
P0120 0403 | THROTTLE POSI SEN EC-122 PO70S 1005 | PARKINEUT POSI SW EC.246 e
PO125 0908 | "COOLANT TEMP SEN EC-127 PO705 1101 INHIBITOR SWITCH AT saction
PO130 0307 CLOSED LOOP-B1 EC-132 PO710 1208 FLUID TEMP SENSOR | AT section
PO130 0503 FRONT 02 SENSOR-B1 | EC-133 P0O720 1102 VHCL SPEED SEN AT | AT section
PO135 0901 FR O2 SEN HTR-BI EC-138 P0725 1207 ENGINE SPEED SIG AT section
PD136 0707 | REAR O2 SENSOR-81 EC-141 Po7a1 103 | AT 1ST SIGNAL AT section FE
Po141 0902 RRt O2 SEN HTR-B1 EC-148 PO732 1104 AT 2ND SIGNAL AT section
PO180°3 0308 CLOSED LOOP-B2 EC-132 PO733 1105 | AT 2AD SIGNAL AT section G
Fo150 0303 | FRONT O2 SENSOR-B2 | EC-150 PO734 1106 | A/T 4TH $IG OR TCC AT section
PO155 1001 FRO2 SEN HTR-B2 EC-155 PO740 1204 | TOR CONV CLUTCH SV | AT section [T
Po1%6 0708 | REAR O2 SENSOR-B2 EC-158 PO745 1206 | LINE PRESSURE SV AT section
Zg:: ;‘::’2 :S;Zig“;::;:; EE::: PO750 108 | SHIFT SOLENOIDVA | ATsecton g
PO7S5 1201 SHIFT SOLENQID/V B | AT section
Fot72 oti4 FUEL SYS RICH/BK1 EC-173 P1150 1306 | W/G CONT S/V-BANKI EC-250
PO174 0210 | FUEL SYS LEAN/BK2 EC-179 1155 1307 | WG CONT SAV-BANKS EC.250 2
PO175 0208 | FUEL SYS RICH/BK2 EC-185 o oy |TURBO BOOST SEN- Comes
PO180 0402 FUEL TEMP SENSOR EG-191 SOR A,
PO300 0701 MULTI CYL MISFIRE EC-194 P1220 1305  |FPCM EC-260
P0301 0608  |CYL 1 MISFIRE EC-194 P1320 0201 IGN SIGNAL-PRIMARY EC-266 BA
PO302 0607 | CYL 2 MISFIRE EC-194 P1336 0905 | CRANK P/S (OBD) COG | EGC-275
PO303 0606 | CYL 3 MISFIRE EC-194 P1400 1005 | EGRC SOLENQID/V EC-279
PO304 0605 | CYL 4 MISFIRE EC-194 P1401 0305 - |EGR TEMP SENSOR EC-283 BIF
PO305 0604 | CYL 5 MISFIRE EC-194 P1443 0113 |CAN CONT ¥G CHK SW | EC-288
PO306 0603 | CYL 6 MISFIRE EC-194 P1605 0804 | AT DIAG COMM LINE EC-293 51
P0325 0304 | KNOCK SENSOR EC-199 P1705 1206 | THRTL POSY SEN AT AT saction
P0335 0802 | CRANK POS SEN (OBD)| EC-202 P1760 1208 | OVERRUN GLUTCH SV | AT section  m&
PO340 0101 CAMSHAFT POSI SEN EC-206 P1900 1308 | CQOLING FAN EC-296
PO400 0302 | EGR SYSTEM EC-211 ; : 1-2959 a:e C?ntr?!ifddbg gigﬁgbw a7
Po420 0702 | TWCATALYST SYS-B1 | EC-220 *3; Us?r?; CONSULT, “POT30" will be displayed in this case.
P0430 0703 | TW CATALYST SYS-B2 EC-220
EL
[
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

FUEL PRESSURE REGULATCR
Fuel pressure at idling

kPa (kg/cm?, psi)

Vacuum hose is connected

Approximately
250.1 (2.55, 36.3)

Vacuum hose is disconnected

Anpreximately
299.1 (3.05, 43.4)

Inspection and Adjustment

Idle speed*1 rpm

No-load*2

{in “N" position)

Non-turkocharger
M/T: 70050
AT 77050
Turbochrger
M/T: 700£50 {U.S.A.)
750450 (Canada)
A/T. 75050

Air conditioner: ON

Nen-turbocharger
800 or more

{in “N” position} | Turbocharger

850 or more

Ignition timing

Non-turbocharger
10°+2° BTDC

Turbocharger
15°+2° BTDC

Throttle position sensor idle
position

v 0.35-0.85

ENGINE COOLANT TEMPERATURE

SENSOR
Temperature °C (°F} Resistance
10 (14} 7.0-11.4 k2
20 (68) 2.1-20k0
50 (122) 0.68 - 1.00 ki
90 (194) 0.236 - 0.260 k2
10 {230) 0.143 - 0.153 k(2

IGNITION COIL

Primary voltage \4

12

Primary resistance
[at 20°C {68°F)] 0

Approximately 0.2

"1: Feedback controlled and needs no adjusiments

*2: Under the following conditions:

* Air conditioner switch: OFF

* Electric load: OFF (Lights, heater, fan & rear defogger)

MASS AIR FLOW SENSOR

Secondary resistance
[at 20°C (88°F)] O

Approximately 8

Supply voltage v

Battery voitage (11 - 14)

Output vollage v

1.0 - 1.7 at idle*

Mass air flow
(Using CONSULT or GST)
g-misec

At idle™:
2.3 - 4.8 {Non-turbocharger
models with M/T)
2.9 - 6.0 {Non-turbocharger
models with A/T)
2.6 - 5.3 (Turbocharger models
with M/T)
2.9 - 8.0 (Turbocharger models
with AT}

At 2,500 rpm™:
7.8 - 15.5 {Non-turbocharger
madels with M/T)
8.7 - 16.9 {Non-turbocharger
modeis with A/T}
9.3 - 18.1 {Turbocharger mod-
els with M/T)
8.8 - 17.2 (Turbocharger mod-
els with A/T)

EGR TEMPERATURE SENSOR
Temperature °C (°F) Resistance
0 (32) 7.8 - 9.7 ML)
50 (122) 0.57 - 0.70 M{1
100 (212} 0.08 - 0.30 MQ
150 (302) .01 - 0.01 M2

FRONT HEATED OXYGEN SENSOR

HEATER

Resistance [at 25°C {77°F)] 0 23-43
FUEL PUMP

Resistance [at 25°C (77°F)] 1§ 02-50

IACV-AAC VALVE

“: Engine is warmed up sufficlently and idling under no-foad.

498

Resistance [at 25°C (77°F)] {l

Approximately 10

INJECTOR

Resisiance fai 25°C (77°F)] 0

10-14
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SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

THROTTLE POSITION SENSOR FUEL TEMPERATURE SENSOR
Accelerator pedal conditions Resistance [at 25°C (77°F}] Temperature °C (°F} Resistance
Completely released Approximately 0.5 ki) 20 {GB) 21-29k0
Partially released 0.5- 4.0k 50 {122) 0.68 - 1.00 k(b @H
Completely depressed Approximately 4.0 ki2 80 (176) 0.30 - 0.33 kI} -
[l
CALCULATED LOAD VALUE IACV-AIR REGULATOR
Calculated load value % Resistance [at 20°C {68F)} 0 70 - 80 .
{Using CONSULT or GST) El
_ . MT 14.1-2383
Mon-turbo REAR HEATED OXYGEN SENSOR HEATER
At charger AT 153 - 32.0 16
tidle . N B ] L
Turbo. W 126 - 26.4 Resistance [at 25°C (77°F)] 0 23-43
charger AT 13.9 - 29.1 EC
e 195285 CRANKSHAFT POSITION SENSOR (OBD)
At 2.500 charger AT 14.1 - 27.5 Resistance [at 20°C (68°F)] 0 166 - 204 =z
pm Turbo- M/T 10.1-19.8 =
charger AT 10.0 - 195
GL
INTAKE AIR TEMPERATURE SENSOR
Temperature °C (°F} Resistance MT
—10 (14) 7.0 - 11.4 kQ)
20 {68) 2.1 - 2.9 kit &l
B0 (176) 0.27 - 0.38 kit
~10 (14) 7.0 - 11.4 ki} BD
(R
57
|34
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