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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AlR
BAG” and “SEAT BELT PRE-TENSIONER”

The Supplemental Restraint System “Air Bag” and “Seat Belt Pre-tensioner”, used along with a seat belt, help

to reduce the risk or severity of injury to the driver and front passenger in a frontal collision. The Supplemen-

tal Restraint System consists of air bag modules (located in the center of the steering wheel and on the

instrument panel on the passenger side), seat belt pre-tensioners, a diagnosis sensor unit, warning lamp, wir-

ing harness and spiral cable. Information necessary to service the system safely is included in the RS sec-

tion in 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 INFINITI dealer.

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

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

Precautions for On Board 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 detericration.

CAUTION:

e 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, et¢. in it.)

e 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.

e 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, efe.

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

EC-4
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PRECAUTIONS AND PREPARATION

Engine Fuel & Emission Control System

ECM WIRELESS EQUIPMENT
® Do not disassembly ECM (ECCS control  ® When installing CB ham radic or a @rﬂ
module}. mobile phone, be sure to observe the
s Do not turn diagnosis mode selector following. Failure to do so may adversely
forcibly. affect electronic contrel systems MA
¢ |f a battery terminal is disconnected, depending on fts installation location. d
the memory will return to the ECM 1) Keep the antenna as far as possible
value. away from the etectronic control units.
The ECM will now start to self-control 2) Keep the antenna feeder line more the EM
at its initial value. Engine cperation can 20 om (7.9 in) away from the harness
vary slightly when the termina!l is of electronic conirols.
disconnected. However, this is not an Do not let them run parallet for a long LG
indication of a problem. Do not replace distance.
parts because of a slight variation. 3) Adjust the antenna and feeder line so
that tha standing-wave ratio can be

kept smaller,
4) Be sure to ground the radio to vehicle

EE

BATTERY
® Always use a 12 volt baitery as power o —
source. a5 (et S
nnu]noo:mm AT

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

ECCS PARTS HANDLING
& Handle mass air flow sensor carefully to

avoid damage. % %\ -
& Do not disassemble mass air flow AN FUEL PUMFP IFPFS

SENSOI. # Do not operate fuel pump when there
® Do not clean mass air flow sensor with  WHEN STARTING is no fuel in lines.
any type of detergent. * Do not depress accelerator pedal when * Tighten fuel hose clamps to the B
# Do not disassemble IACV-AAC valve. starting. specified torque. (Refer to MA section.)
® Even a slight leak in the air intake * Immediately after starting, do not rev up
system can cause serious problems. engine unnecessarily. ECM HARNESS HANDLING A,
® Do not shock or jar the camshaft ¢ Do not rev up engine just prior 1o s Securely connect ECM harness ’
position sensar. shutdown. connectors.
A poor connection can cause an
exiremely high (surge) voltage fo EL

develop in ceil and condenser, thus
resulting in damage to |Cs.

» Keep ECM harness at least {0 cm (3.9 {]@X
in} away from adjacent harnesses, to
prevent an ECM system malfunction
due to raceiving external noise,
degraded operation of 1Cs, etc.

* Keep ECM parts and harnesses dry.

Before removing parts, turn off ignition

switch and then disconnect battery

ground cable.

SEF677RA
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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.)
Tool name

Description

@ KV108D0010
(J-36777-1)
Ignition timing
adapter coil

@ Kv10114200
(J-36777-4)
Adapter harness

Measuring ignition timing

NTO54
Kv10114400 L.oosening or tightening heated oxygen sensor
(J-38365) a
Heated oxygen sensor b
wrench

NTE36 a: 22 mm (0.87 in}

EC-6
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PRECAUTIONS AND PREPARATION

Precautions

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

(A
SEF2388H EM
Tightened L.oosened o When connecting ECM harness connector, tighten secur-
ing boit until the gap between the orange indicators dis- G
appears.
: 3.0 - 5.0 N'm (0.3 - 0.5 kg-m, 26 - 43 in-lb)
EC
FlE
AT

SEF308Q)

¢ When connecting or disconnecting pin connectors into or BD
from ECM, take care not to damage pin terminals (bend or
break).
Make sure that there are not any bends or breaks on ECM ER
pin terminal, when connecting pin connectors. d

BR
SEF291H
S e Before replacing ECM, perform ECM input/output signal §T
gﬁt/m’put sig;'lr:al) inspection and make sure whether ECM functions prop-
inspection befare erly or not. {See page EC-99.)
replacement. R S
=)
A
MEFQ40D
e After performing each TROUBLE DIAGNOSIS, perform L
“OVERALL FUNCTION CHECK” or “DTC {(Diagnostic
\ ‘ / Trouble Code) CONFIRMATION PROCEDURE”. 1B
~ ~ The DTC or 1st trip DTC should not be displayed in the
. “DTC CONFIRMATION PROCEDURE” if the repair is com-
—[1CHECK pleted. The “OVERALL FUNCTION CHECK" should be a
- ~ good result if the repair is completed.

SEFD51P)
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PRECAUTIONS AND PREPARATION

Harness connector
for solenoid valve

Solenoid valve

§

® OK

Circuit tester ﬁ'

SEF348N

Precautions (Cont’d)

When measuring ECM signals with a circuit tester, never
bring the two tester probes into contact.
Accidental contact of probes will cause a short circuit and

damage the ECM power transistor.

EC-8
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram
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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

@l

EGR valve —
— IACV-air regulator MA
Power transistor —

Front heated oxygen $ensor RH— — IACVY unit EM
— Front heated oxygen sensor LH

LG

AT

EVAP canister purge control
solenoid valve PD

\ Canister control vacuum
licheck switch .
\ FA

BR

8T

RS

O el
Fuel filter— HA
EGRC-solenoid valve—! L Mass air flow sensor
Ignition coil— - EVAP canister
Fuel damper— L-Throttle position sensor & throttle El.
Engine coolant temperature sensor — position swHch
— Camshait position sensor N5

\— Fuel pressure regulator

SEF814Q
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Camshaft
position
sensor

Under the vehicle

Throttle position Front heated oxygen
sensor & throttle 5ensors

position switch SEF816Q

Engine
coclant
temperature
sensor
EGRC-solenoid
valve
L
SEF915Q SEF918QG
|ACV-FICD solencid valve Power ) ttp
IACV-AAC valve transistor ‘ "M ‘I:IC
QYL S 2
L
iy 3 I L
17 NP Pt
rankshaft position
EGR valve l /sensor (0BD) &

-
DT

7

A
(0

.l§1~

Tgv Cowltop grille

—rrrr&rrrrrrr

Frrrrrrrrrrrrrrerrereerer e
T T rr T OrT O Y

Crerrersererreery

SEF919

Q

) i
’_! K_'_—Throtlfiﬁe' “position sensorJ;:L

\
== EVAP canister
4 7 ---‘ purge control

L& solenoid valve
v ‘ »
Q = SEF917Q

Front

e Hear heated

P
3 &~ Rear heated
L2 oxygen sensor RH

N2 AN

oxygen sensor LH

EC-12
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont’d)

Glove box Trunk room right side Fuel pump
/ control module
A
i i £ew (Eces LG
Diagnostic test (ECCS control module)
mode selector SEFg2tQ SEF922Q

Vacuum Hose Drawing

EGR valve
AT
20
Fuel pressure i FA
regulator
[RRA
1

4 @ BR
, RS

View B orrooan

EVAP canister (vacuum port)} to BT

(M Fuel pressure regulalor to Intake ® EGRC-solenoid valve to Right side )

manifold coltector vacuum gallery Three-way connector
@ Fuel pressure regulator to Vacuum @ Throttle body to EGRC-solencid @ Canister control vacuum check

gailery valve switch to Three-way connector HA
@ Fuel damper to Balance tube Air gallery to EGRC-solencid valve @ EVAP canister purge control sole-
@ EGR valve to Rear side vacuum @ Left side vacuum gallery to Bal- noid valve to Air duct

gallery ance tube 4 EVAP canister purge control sole- gL
& Rear side vacuum gallery to Right @ EVAP canister {(purge port) to noid va!ve. to Three-way connector

side vacuum galiery Purge lube {® EVAP canister purge control sole-

noid valve 10 Throttle body 1B
Refer to “System Diagram” in ENGINE AND EMISSION CONTROL SYSTEM for vacuum contrel system.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

I Camshaft position sensor

"1

Crankshaft position sensor {(OBD)

1 Mass air flow sensor

| Engine coolant temperature sensor

I Front heated oxygen sensors

| ignition switch

[ Throttle position sensor

, Air conditioner switch

I Knock sensor

ECM
{ECCS

TTITTIIT T

™1

control
module)

» EGR temperature sensor

& Intake air temperature sensor

= Canister control vacuum check
switch

' Battery voltage

l Power steering oil pressure switch

I Electrical load

[Vehicie speed sensor

3

Ifear heated oxygen sensors

"2

] A/T control unit

L ETTDT

Fuel injection &
mixture ratio control

—>| injectors

Electronic ignition system

'—>| Power transistor

Idle air control system

|—> IACV-AAC vaive and IACV-FICD

solenocid valve

Fuel pump control

l——> Fuel pump relay and fuel pump

control module

Front heated oxygen sensor
monitor & on board diagnostic
system

Malfunction indicatar lamp
™ {On the instrument panel)

EGR control

HEGHC-soIenoid valve

Front heated oxygen sensor
heater control

Front heated oxygen sensor
*| heater

Cooling fan control

J—b-] Cooling fan relay

Air conditioner cut control

'——bi Air conditioner relay

EVAP canister purge flow control J—b EVAP canister purge control

solencid valve

Rear heated oxygen sensor
heater control

Rear heated oxygen sensor
heater

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

EC-14
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

v

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Y

Front heated oxygen sensor

Density of oxygen in exhaust gas

hd

Throttle position sensor

Throttle position

v

AT control unit Gear position

Throttle valve idle position ECM

(ECCS

Y

control

Vehicle speed sensor Vehicle speed

madule)

Ignition switch Start signal

Air conditioner switch

Air conditioner conditions

¥

Baitery Battery voltage

Y

Rear heated oxygen sensor*1

Density of oxygen in exhaust gas

Y

*1: This sensor is not used to control the engine system under normal conditions.

BASIC MULTIPORT FUEL INJECTION
SYSTEM

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

VARIOUS FUEL INJECTION

INCREASE/DECREASE COMPENSATION

Y

Injector

VA

ERM

LC

FlE

AT

PO

FA

BR

ST

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)

& During warm-up

When starting the engine
During acceleration

Hot-engine operation

High-load, high-speed operation
{Fuel decrease)

o During deceleration

o During high speed operation

EC-15

RA

EL
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

CONTROL ECM
{ECCS
control  Injection pulse

Feedback s:’gnal module)

Front
heated
oxygen
sensor
\. Fuel injection
Combustion

MEF025DA

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 NOx 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-136, 153.
This maintains the mixture ratio within the range of steichiometric
(ideal air-fuel mixture).

This stage is referred to as the closed loop conirol condition.
Rear heated oxygen sensor is located downstream of the three
way catalyst. Even if the swiiching characteristics of the front
heated oxygen sensor shift, the air-fuel ratio is controiled 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 contro!l stops in order to
maintain stabilized fuel combustion.

& Deceleration and acceleration

High-load, high-speed operation

Engine idling

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

High-engine coolant temperature

During warm-up

After shifting from “N” to “D”

When starting the engine

0 00

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 basic mixture ratio is not necessarily controlled
as originally designed. Both Manufacturing differences (i.e. mass
air flow sensor hot film) and characteristic changes during opera-
tion (i.e. injector clogging) directly affect mixture ratio.
Accordingly, the difference between the basic and theoretical mix-
ture ratios is monitored in this system. This is then computed in
terms of “injection pulse duration” to automaticatly 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 ralio at its theoretical vaiue. The signal from
the front heated oxygen sensor indicates whether the mixture ratio
is RICH or LEAN compared to the theoretical value. The signal
then triggers a reduction in fuel volume if the mixture ratio is rich,
and an increase in fuel volume if it is lean.

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

EC-16
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

® Simultaneous multiport fuel injection system

No. 1 cylinder -ﬂ n n

No. 2 cytinder I )

No. 3 cylinder F

No. 4 cylinder

No. 5 cylinder —ﬂ ﬂ— It

No. 6 cyHnderJ-' ﬂ n
I—— 1 engine cycle ——J

# Sequential multiport fuel injection system

No
No
Na
No
No
No

1 cylinder'Jj
. 2 cylinder [l
. 3 cylinder M
. 4 cylinder - 1
. 5 cylinder 'L al
. 6 cylinder
|-—— 1 engine cycle-——j
SEC254B)

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

Two types of systems are used.

Sequential muitiport 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 simuitaneously into ali 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-17

@l
MA
El
LG
IFlE
AT
P
A,
BR
ST
RS
BT
A

EL
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Camshalft position sensor

Engine speed and piston position

Electronic Ignition (El) System
INPUT/OUTPUT SIGNAL LINE

¥

Mass air flow sensor

Amount of intake air

h 4

Engine coolant temperature sensor

Engine coolant temperalure

Y

Throttle position sensor

Throtile position and throttle vaive

Vehicle speed sensor

ignition switch

idle positian >
"I ECM
{ECCS Power tran-
Vehi -
icle speed | control sistor
module)
Start signzal

h 4

Knock sensor

Engine knocking

AT contral unit

Gear position

Y

Battery

Battery voltage

h 4

N

Engine speed (rpm)

500 1,000 1,800 1,800 2,200

SEF742M

SYSTEM DESCRIPTION

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

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

A°BTDC

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

1 At starting
2 During warm-up
3 Atidle

4 Hot engine operation

5 At acceleration

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

I'f engine knocking occurs, the knock sensor monitors the condition.
The signal is transmitted o the ECM (ECCS contrel module). The
ECM retards the ignition timing to eliminate the knocking conditicn.

EC-18
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Air Conditioning Cut Control
INPUT/OUTPUT SIGNAL LINE

Air conditioner switch Air conditioner "ON” signal . al
Throttle position sensor Throttle valve opening angle .
MA
Camshaft position sensor Engine speed > ECM
{ECCS Air condi-
Engi lant t i control »l tioner EM
Engine coolant temperature sensor ngine codlant temperature > module) refay
it LG
AT control unit Neutral position s
Ignition switch Start signal >

SYSTEM DESCRIPTION

This system improves engine operation when the air _

conditioner is used. AT
Under the following conditions, the air conditioner is

turned off.

¢ When the accelerator pedal is fully depressed. PD

¢ When cranking the engine.
e At high engine speeds.
& When engine coolant temperature is exces- IFA
sively high.
Fuel Cut Control (at no load & high engine
speed)
INPUT/OUTPUT SIGNAL LINE B

Vehicle speed sensor Vehicle speed > ST
AT control urit Neutral position .
ECM RS
o ECCS
Throttie position sensor Throttle position > éontrol > Injectors
module) BT
Engine coolant temperature sensor Engine coolant temperature >
: A
Camshaft position sensor Engine speed »

If the engine speed is above 3,000 rpm with no load (for example, EL
in neutral and engine speed over 3,000 rpm) fuel will be cut off after
some time. The exact time when the fuei is cut off varies based on 0%

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-15.
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EVAPORATIVE EMISSION SYSTEM

Description

i EVAP canister purge control solenoid valve
To air cleaner

Canister control . Throttle valve
vacuum check swnch]

Intake manifold
EVAP vapor vent line
-
Main purge
‘ orifice
| EVAP canister purge
. control valve  |{

> el

Fuel check valve

Fuel filler cap

with vacuum

\ Constant purge orifice
relief valve

Fuol tank o = EVAP canister Cj : Air
=
48 : Fuel vapor

SEF92402

The evaporative emission system is used to reduce hydrocarbons
emitted inlo 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 iniake
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 throtfle 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.

® Appiy vacuum to port (®. [Approximately -13.3 to -20.0 kPa
{—100 to ~150 mmHg, —3.94 to -5.91 inHg)]

e Cover port (D by hand.

o Blow air in port © and check that it flows freely out of port B .

SEF312N
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EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)
FUEL CHECK VALVE (With rollover valve)

Fuel tank side Check valve operation
e Valve A\ = 5 1. Blow air through connector on fuel tank side.
valve i A considerable resistance should be felt and a portion of air
function Ll vaive ¢ ) Fotiover flow should be directed toward the EVAFP canister side. Cil
| Ban };’::“’;lon 2. Blow air through connector on EVAP canister side.
N Air flow should be smoothly directed toward fuel tank side.
L 3. [f fuel check valve is suspected of not properly functioning in A
Canister side steps 1 and 2 above, replace it.

Rollover valve operation

SEF426NA

Ensure that continuity of air passage does not exist when the
installed rollover valve is tilted 1o 90° or 180°.

LG

BE

AT

FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing.

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

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

J T Valve B 4. |If valve is clogged or if no resistance is felt, replace cap as an
Valve A assembly. BE

SEF427N

PD

Fuel tank side

EVAP CANISTER PURGE CONTROL SOLENOID VALVE §y
Refer to EC-228.

CANISTER CONTROL VACUUM CHECK SWITCH RS
Refer to EC-277.
BT
I,
ER
(D)4
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POSITIVE CRANKCASE VENTILATION

Description

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

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

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

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

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 fiow through the
valve. Flow then goes through the hose connection
in the reverse direction.

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

Jng air.
{ ( ~ N g )
O
&
PCV valve—\\ POV vave _—EEJE?J
- - .
o B~

Engine not running .
or backfiring Cruising

on | s

Idling of

Acceleration

¢ : Fresh air
+ : Blow-by gas

decelerating

IHE

or high load

SEF370IA

inspection

PCV (Positive Crankcase Ventilation) VALVE

SEF2440Q)

PCV HOSE

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any
hose cannct be freed of obstructions, replace.

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

EC-22
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BASIC SERVICE PROCEDURE

Fuel Pressure Release

Before disconnecting fuel line, release fuel pressure from fuel
FUEL PUMP WILL STCP BY line to eliminate danger.

TOUCHING START DURING - 1. Start engine.
DL 2 Perform “FUEL PRESSURE RELEASE” in “WORK @]

CRANK A FEW TIMES AFTER
ENGINE STALL. SUPPORT” mode with CONSULT.
(Touch “START"” and after engine stalls, crank it two or

B FUEL PRES RELEASE W [

o three times to release ail fuel pressure.) A
| 3. Turn ignition switch off.
I START i .
SEF823K EM
@ 1. Remove fuse for fuel pump.
2. Start engine. LG
3. After engine stalis, crank it two or three times to release
all fuel pressure.
4. Turn ignition switch off and reconnect fuel pump fuse.
AT
Fuel Pressure Check oD

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

e Use a torque driver to tighten clamps.
® Use Pressure Gauge to check fuel pressure.
1. Release fuel pressure to zero.
2. Disconnect fuel hose between fuel filter and fuel tube (engine
side).
3. Install pressure gauge between fuel filler and fuel tube. B
4. Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge. &T
At idling:
When fuel pressure regulator valve
vacuum hose is connected. BS

Approximately 250.1 kPa
(2.55 kg/cm?, 36.3 psi)
When fuel pressure regulator valve BT
vacuum hose is disconnected.
Approximately 299.1 kPa
(3.05 kg/cm?, 43.4 psi) RIA
Stop engine and disconnect fue! pressure regulator vacuum
hose from intake manifold.
Piug intake manifold with a rubber cap. [EL
Connect variable vacuum source to fuel pressure regulator.
Start engine and read indication of fuel pressure gauge as
vacuum is changed. )4
Fuel pressure should decrease as vacuum increases. If results
are unsatisfactory, replace fuel pressure regulator.

weN @

SEF718B

EC-23 175



BASIC SERVICE PROCEDURE

Fuel tube assembly

T

Injecter

SEF755P

O-ring

Fuel tube
assembly

) @] 25 - 32 Nem

{0.25 - 0.33 kg-m,

|
1nsulator\4l_‘ii_x 21.7 - 28.6 in-Ib)
I \

Locate plate
on this side.

tT
g;::/— Insulator
i

SEF245Q0

[

Injector Removal and Installation

1. Release fuel pressure to zero.

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

3. Disconnect vacuum hose from pressure regufator.

4. Disconnect fuel hoses from fuel tube assembly.

5. Disconnect injector harness connectors.

6. Remove injectors with fuel tube assembly.

7. Push out any malfunctioning injector from fuel tube assembly.
Do not extract injector by pinching connector.
8. Replace or clean injector as necessary.

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

10. Install injectors with fuel tube assembly to intake manifold.

Tighten in numerical order shown in the figure.

a) First, tighten all bolts to 9.3 to 10.8 N-m (0.95 to 1.1 kg-m, 6.9
to 8.0 ft-ib).

b} Then, tighten all bolts to 16 to 20 N-m (1.6 to 2.0 kg-m, 12 to
14 ft-b).

11. Install f)uel hoses to fuel tube assembly.

Lubricate fuel hoses with a smear of engine oil.

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

CAUTION:

After properly connecting fuel hose to injector and fuel tube

assembly, check connection for fuel leakage.

EC-24
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BASIC SERVICE PROCEDURE

Direct Ignition System — How to Check Idie

# MONMOR % NO FAIL [] Speed and lgnition Timing

CMPS-RPM (POS)  720rpm

iDLE SPEED
e Using CONSULT @l
Check idle speed in “DATA MONITQR” mode with CONSULT.
MA
| RECORD lEFSE‘IN M
’j No. 1 ignition coil IGNITION TIMING
O e > | Any of following three methods may be used. LG

- e Method A (Without SST)
1. Remove No. 1 or No. 6 ignition coil.
2. Connect No. 1 or No. 6 ignition coil and No. 1 or No. 6 spark

plug with a suitable high-tension wire. Attach timing light as in

the above procedures. Enlarge the end of the suitable high- BB

tension wire with insulating tape as shown.
3. Check ignition timing.

( 040M AT

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

Cut

f Pul 4

Suitable Eiectrode
high-tension wire

FA

Insulating tape

Unit: mm {in)

SEF311QB|

¢ Method B (Without SST)
1. Attach timing light to loop wire as shown.
2. Check ignition timing. [B)4

/ manifolg collecter
¢
E?/ ! MECS802B
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BASIC SERVICE PROCEDURE

)// <X
Harness connector
": A7

o,
No. 1 ignition
coil

KV109D0010
(J-36777-1)

KV10114200
(4-36777-4)

SEF039IB|

Direct Ignition 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 SST and clamp wire with timing light as shown.
3. Check ignition timing.

Align direction marks on SST and timing light clamp if align-
ing mark is punched.

EC-26
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BASIC SERVICE PROCEDURE

idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment

PREPARATION 2, On air conditioner equipped models, checks
1. Make sure that the following parts are in should be carried out while the air condi-
good order. tioner is “OFF”.
e Battery On automatic fransmission equipped
e Ignition system models, when checking idle rpm, ignition
e Engine oil and coolant levels timing and mixture ratio, checks should be
e Fuses carried out while shift lever is in “N” posi-
e ECM harness connector tion. i _
e Vacuum hoses When measuring “CO” percentage, insert
e Air intake system probe more than 40 cm (15.7 in) into tail pipe.
(0il filler cap, oil level gauge, etc.) Turn off headlamps, heater blower, rear
® Fuel pressure defogger. ) .
& Engine compression Keep front wheels pointed straight ahead.
e EGR valve operation Make the check after the cooling fan has
e Throttle valve stopped.
¢ EVAP canister purge control valve
Overall inspection sequence
INSPECTION START
h 4
Perform on beard diagnostic sys- NG | Repair or replace.
tem. "
OK
y
Check & adjust igniticn timing. i
- 3
A 4
Check & adjust idle speed. NG
OK
v v
Check function of front heated oxy- NG .| Check harnesses for front NG .| Repair or replace harness{es).
gen sensors. | heated oxXygen Sensors. -
OK
). 4
Check CO%. NG .| Check emission control parts
"| and repair or replace if neces-
sary.
4 F
Replace front heated oxy-
gen sensors.
A 4
INSPECTION END OK| Check function of front NG
- heated oxygen sensors.

EC-27
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BASIC SERVICE PROCEDURE

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

120 270 Visually check the following:
e Air cieaner clogging
® Hoses and ducts for leaks
» EGR valve operation
& Electrical connectors
® Gasket
e Throttle valve and throttle position sensor operation
SEF246F]
= ¥
iy Start engine and warm it up until engine coolant tempera-
\\\\\“\ I H//// ture indicator points to the middle of gauge.
N
>, 4 2,
L A g
R 62 y
= \ a Open engine hood and run engine at about 2,000 rpm for
= © 7 = about 2 minutes under no-load.
=_1 &,
ap——
z d ]
g/‘ 0 8 \g Perform ECM sel-diagnosis.
x 1000 r/min
SEF247F CK ; NG

Repair or replace components as hecessary.

al

h 4
Does engine run smoothly?

OK

lNG

Clean injectors.

-

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

[s1 :

Disconnect throttle position sensor harness connector,

Check ignition timing wih a liming light.

10°£2° BTDC (in “N” position)

oK J,NG

Adjust ignition timing b%/ lurning cam-
shalt position sensor after loosening
securing boits.

‘Throttle position sensor

harness connector CSSRMNECT P
// NP Eé}] seroba

'

Connect throttle position sensor har-

L 4

ness connector ¢ throttle position
Sensor.

SEF926Q)
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BASIC SERVICE PROCEDURE
Idle Speed/ignition Timing/Idle Mixture Ratio

A:, \/f &1 Adjustment (Cont’d)

- @
- (B)
Air duct Throttle position ‘.
\ K< ~~sensor harness I
. -
J;c -
A

onnector CoNBECT
Connect throttle position sensor hamess Gl
connector,
MA
. ' E
SEF928Q Check idle speed.
%r MONITOR & NOC FAIL D Read idle speed in "DATA e
MONITOR” mode with CONSULT. B
CMPS-RPM (POS)  720rpm OR

@ Check idle speed.

72050 rpm (in “N” position)
OK NG

1 RECORD | AT

SEF621N v

Disconnect throttle position sensor harmess _
connector. i)

Oing ;
'69' AN - FA
J N

% Adjust idle speed by turning idle speed
R adjusting screw.

‘E
\1dle speed ‘
adjusting  nia o
N sCrew - W 670250 rpm (in “N’ position) EE
SEF043M
n SH
r

Connect throttle positicn sensor harness

¢/
\‘3{ 3 ‘/? connector. RS
3 6 é

R
= SO, 3 | B

= - Run engine at about 2,000 rpm for about 2
l——————
g/ 0 8 g minutes under no-ioad. ® HIA
%1000 r/min L
SEF247F i
® EL

EC-29 181



BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment {Cont’d)
®

Set the diagnosis mode of ECM to Diagnostic
Test Mode il (Front heated oxygen sensor
monitor),
y
SEF957D Check tront heated oxygen sensor LH signai. Monitor dces
1) See “FR 02 MNTR-B2” in “DATA ”MOtI:'UC"_Ja‘E; .
MONITOR” mode. alfunction indicator
¥ MONITOR ¥ NO FAIL .
O 2) Maintaining engine at 2,000 rpm lamp does not blink.
CMPSeRPM (POS)  2087rpm under no-load {engine is warmed up
FR 02 MNTR-B1 LEAN sufficiently.), check that the manitor
FR 02 MNTR-B2 RICH fluctuates between “LEAN" and
“RICH” more than 5 times during 10
seconds.
1 time: RICH — LEAN - RICH
2 times: RICH — LEAN — RICH —
| RECORD | LEAN — RICH
SEF9290Q OR
@ Make sure that malfunction indicator
lamp goes on more than 5 times during
| / 10 seconds at 2,000 rpm.
-~ \ ~ OK I Less than 5 times
—HCHECK — Replace front heated oxygen sensor LH.
~ ~

/|\ oK

h 4

Chack front heated oxygen sensor LH signal.

SEF051P

1) See “FR 02 MNTR-B2” in "DATA
MONITOR"” mode.

2) Maintaining engine at 2,000 rpm
under no-load (engine is warmed up
sufficiently.), check that the monitor
fluctuates between "LEAN" and
"RICH" more than 5 times during 10
seconds.

1 time: RICH — LEAN - RICH
2 times: RICH — LEAN — RICH —
LEAN — RICH
OR

Make sure that maltunction indicator
lamp goes on more than 5 times during
1C seconds at 2,000 rpm.

B

EC-30
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

¥ MONITOR ¥t NOFAIL [] © o
CMPS*RPM (POS) 2087rpm l A
FR 02 MNTR-B1 LEAN .
FR 02 MNTR-B2 RICH Check front heated oxygen sensor RH signal, Monitor does @l
= 1) See “FR 02 MNTR-B1" in “DATA not fluctuate.
l MONITOR" mode. Malfunction
2) Maintaining engine at 2,000 rpm under indicator Iarnp A
nho-load {engine is warmed up does not blink.

RECORD sufficiently.), check that the monitor fluctu-

SEF929Q ates between "LEAN” and “RICH" more EM

than § times during 10 seconds.

1 time: RICH — LEAN — RICH

I 2 times: RICH — LEAN — RICH — L@
\ / LEAN -5 RICH ©
- — Make sure that malfunction indicator lamp
CHECK goes on more than 5 times during 10 sec-
~ ~ onds at 2,000 rpm.
/ | \ OK Less than 5 times
¥
END AT
SEFO51P
¥
Replace front heated oxygen sensor RH.
PD
Y
Check front heated oxygen sensor RH signal. NG EA

@ 1) See "FR 02 MNTR-B1" in “DATA
MONITCR" mode.

2} Maintaining engine at 2,000 rpm under BA
no-load (engine is warmed up
sufficiently.), check that the monitor fluctu-
ates between “LEAN” and “RICH" more BR
than 5 times during 10 seconds.
1 time: RICH — LEAN —> RICH

2 times: RICH — LEAN — RICH — ST
LEAN — RICH
OR
@ Make sure that malfunction indicator lamp BS
goes on more than 5 times duting 10 sec-
onds at 2,000 rpm.
o% BT
¥
END
A
EL
DX
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BASIC SERVICE PROCEDURE

—

Front heated oxygen sensor
AH harness connector

E DISCONNECT m
1.8.

H.S.

DISCONNECT

CHD [ Ecm [olconnecTor]|

Q]

&

SEF930Q

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

[o
Front heated oxygen sensor
LH harness connector

s

i[_ecm o] connecTon]]

(4]

51

SEF331Q

©

Check front heated oxygen sensor RH harness:
1} Turn off engine and disconnect battery ground cable.
2} Disconnect ECM SM.J hamess connector from ECM.
3) Disconnect front heated oxygen sensor RH harness connec-

tor.
4) Check for continuity between terminal No. 50 of ECM SMJ

harmess connector and harness connector for front heated

oxygen sensor RH.
Continuity eXISIS. .....cciiieecrs i s scn e s ssese e e emeensenssares OK [«
Continuity does not exist. ..........ccecvrverecrenevecrmrsnrcerareeseees NG

OK NG

A
Repair or replace harness. ®
A 4
Connect ECM SMJ harness connector to ECM.
© ®

Check front heated oxygen sensor LH harness:
1) Turn off engine and disconnect battery ground cable.
2) Disconnect ECM SMJ harness connector from ECM.
3) Disconnect front heated oxygen sensor LH harness connec-

tor.
4) Check for continuity between terminal No. 51 of ECM SMJ

harness connector and hamess connector for front heated

oxygen sensor LH.
Continuity exXists. ....coooeree et e OK
Continuity does Not eXISt. wccrcrerecee e e vrsns s nee e emres NG

OK NG

A
Repair or replace harness. _ 0

¥
Connect ECM SMJ harness connector to ECM.

>
%

EC-32
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BASIC SERVICE PROCEDURE
ldle Speed/Ignition Timing/ldle Mixture Ratio

B Adjustment (Cont’d)
MactvetesTm [ ®
COOLANT TEMP 5°C
====z=zzzz MONITOR =====z==== ﬁ
CMPS*RPM (POS) 1173rpm E 1) Select "COOLANT TEMP" in “ACTIVE TEST"” mode. Gl
INJ PULSE-B2 2.7msec 2) Set “COOLANT TEMP” to 5°C (41°F) by touching
INJ PULSE-B1 2.7msec “DWN” and “Qd".
ING TIMING 10BTDC OR
.’iﬁ" 1) Disconnect engine coolant temperature sensor harness WA
@ fud A connector.
[QU” Up ” DWN ”le 2} Connect a resistor (4.4 k€2) between terminals of
SEF411S engine coolant temperature sensor harmess connector, EM
P
DISCONKECT m v n_\@
. LS. E D @D Start engine and warm it up until engine coolant temperature indi-
Engine coolant temperature cator points 1o the middle of gauge.
sensor harness connecior
R ¥
Race engine two or three times under no-load, then run engine at Fe
idle speed.
; 4 B
4.4k £ resistor K
SEF932QA Check “CO" %. [©
[ Idle CO: 3.5 - 11.5% BD
teve £ After checking CO%,
1) Disconnect the resister from terminals of engine coolant fem-
k'[—)j perature sensor. A
120 270 2) Connect engine coolant temperature sensor harness connec-
tor to engine coolant temperature sensor.
r
Connect front heated oxygen sensor harness connectors to front
heated oxygen sensor. BE
SEF246F l
R Check fuel pressure regulator. < ® ST
Check mass air flow sensor. RS
l BY
Check injector.
Clean or raplace if necessary.
l A
SEF248F] Check engine coolant temperature sensor.
l EEL
Check ECM function* by substituting another known good ECM.
*®  Ib)

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

« If a vehicle contains a part which is operating outside of design speci-
fications with no MIL ilumination, the part shall not be replaced prior
to emission testing uniess it is determined that the part has been
tampered with or abused in such a way that the diaghostic system
cannot reasonably be expected to detect the resulting malfunction.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

The ECM (ECCS control module) has an on board diagnostic system, which detects engine system malfunc-
tions related to sensors or actuators. The ECM also has a memory function which detects various emission-
related diagnostic information. This includes:

¢ Diagnostic Trouble Code (DTC) .ot e Mode 3 of SAE J1979
® Freeze Frame (FF) data. ..ottt et s ne e Mode 2 of SAE J1979
» System Readiness Test (SRT) COUE .....ovvviviiieeiicee et Mode 1 of SAE J1979
e 1st trip Diagnostic Trouble Code (18t trip DTC) eiviiiiiiiiiecc s Mode 7 of SAE J1979
e st trip Freeze Frame (1st trip F.F.) data
®  Test values and Test IMIHS ..o s Mode 6 of SAE J1979
These data can be verified using procedures listed in the table below.

DTC 1st trip DTC F.F. data 1st trip F.F. data SRT code Test value
Diagnostic test
mode H (Self- .
diagnostic o o
results) of ECM
CONSULT O O O O O O
asT G e O Q O

*1: When DTC and 1st trip DTG simultaneously appear on the display, they cannot be clearly distinguished from each other.
*2: 1s1 trip DTCs for self-diagnoses concerning SRT items cannot be shown on the GST display.

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), or when the ECM enters fail-safe mode (Refer to EC-91.).

Two Trip Detection Logic

When a malfunction is detected for the first time, 1st trip DTC and 1st trip F.F. data are stored in the ECM
memory. The MIL wili not light up at this stage.(1st trip)

If the same malfunction is delected again during the next drive, the DTC and F.F. data are stored in the ECM
memory, and the MIL lights up. The MIL lights up simultanecusly when the DTC is stored.(2nd trip)

The “trip” in the “Two Trip Detection Logic” means performing of the “DTC CONFIRMATION PROCEDURE”.
Specific on board diagnostic items will cause the MIL to iight up or blink, even in the 1st trip, as shown below.

MIL DTC 1st trip DTC
ltems 1st trip 2nd trip 1st trip 2nd trip 1st trip 2nd trip
Blinking Lighting up lighting up | displaying | displaying | displaying | displaying

Misfire (Possible three way catalyst
damage)
- DTC: P0O300 - PO306 (0701 - X X X
0603) is being detected
Misfire (Possible three way catalyst
damage)

X
— DTC: PO300 - PO306 (0701 - X X
0603} has been delected
Closed loop control — DTC: P0130 X X X
(0307), PO150 (0308}
Fail-safe items (Refer to EC-91.) X X1 X1
Except above X X X X

*1: Except "ECM”.

EC-34
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

DTC AND 1ST TRIP DTC

The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest self-diagnostic
result obtained after the ECM memory is cleared. When the self-diagnosis results in “NG” for the 1st trip, the

1st trip DTC is stored in the ECM memory. If the self-diagnosis results in “OK” for the 2nd trip, the 1st trip G
DTC will be cleared from the ECM memory. If, on the other hand, the self-diagnosis results in “NG” for the

2nd trip, both the DTC and the tst trip DTC will be stored in the ECM memory and the MIL will illuminate. in
other words, the DTC is stored in the ECM memory and the MIL illuminates when the self-diagnosis results  [}4
in “NG” in two consecutive trips. If a non-diagnostic operation {For example: Driving pattern A. Refer to EC-46.)

is performed between the 1st and 2nd trips, only the 1st trip DTC will continue to be stored in the ECM memory.

For items whose diagnosis resulis in “NG” after only one trip (the MIL illuminates}, both the DTC and the 1st  [ElM
trip DTC will be stored in the ECM memory. The 1st trip DTC is also cleared if diagnosis is not performed, but

two driving pattern A are performed after the MIL has illuminated. {(Refer to EC-46.)

The 1st trip DTC, along with the DTC, is cleared from the ECM memory in a method outlined later. (Refer to LG
EC-44.) For items whose 1st trip DTCs are displayed, refer to EC-42. These items are prescribed by legal
regulations to continuously monitored system/components. However, other items alse can be displayed on the
CONSULT screen or with the ECM set in Diagnostic Test Mode [l (Self-diagnostic results).

1st trip DTC detection is performed without causing the MIL to light up. This does not warn the driver of a
problem. Also, the result of the 1st trip DTC detection does not bring the vehicle owner any disadvantage when
the vehicle is taken in for the I/M test. When the 1st trip DTC is detected, Nissan first clears it and then tries
to perform “DTC confirmation procedure” or “Qverall function check” to analyze the problem. If the problem
is duplicated, Nissan determines the problem as a malfunctioning item, requiring repair.

The 1st trip DTC is specified in Mode 7 of SAE J1979. AT

EC

How to read DTC and 1st trip DTC BD

DTC and 1st trip DTC can be read by the following methods.

1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Self-Diagnostic
Results) Examples: 0101, 0201, 1003, 1104, efc. [EA,
These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Teol) Examples: P0340, P1320, PO705, PO750, etc.

These DTCs are prescribed by SAE J2012.
{CONSULT also displays the malfunctioning component or system.)

e st trip DTC No. is the same as DTC No.

e Output of the diagnostic trouble code indicates that the indicated circuit has a malfunction. BR
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 as shown below. Therefore, using CONSULT (if available) is recom- ST

ca

mended.
RS
BT
FA
Time data which is pointed by “ 4" indicates how many times the EL
M sELF-DiIAG Resutts I [ vehicle was driven after the last detection of a DTC.
If the DTC is being detected currently, the time data will be “0”. On 5
FALUREDETECTED ~ TIME the other hand, if the 1st trip DTC is stored in the ECM, the time 12
IACV-AAC VALVE o |[du data will be “[11]”.
[PO505]
IACV-AAC VALVE 1] |dm
{PO505)
ERASE|[PRINT |[FFdata]
SEF4128
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)
FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA
The ECM has a memory function, which stores the driving condition such as fuel system status, calculated

ioad value, engine coolant temperature, short fuel trim, long fuel trim, engine speed, vehicle speed at the
moment the ECM detects a malfunction.

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame data,
and these data, stored together with the DTC data, are called freeze frame data. The 1st trip freeze frame
data can only be displayed on the CONSULT screen, not on the GST.

The data can be displayed for only one item. Therefore, the ECM has the following priorities to update the

data.

Priority ltems
Freeze frame data Misfire — DTC: PO300 - PO306 (0701 - 0603)
1 Fuel Injection System Function — DTC: PG171 (0115}, PO172 (0114), PO174 (0210}, P0175
(0209)
2 Except the above items (Includes A/T related items)
3 1st trip freeze frame data

For example, the EGR malfunction (Priority: 2} was detected in two consecutive trips and the freeze frame
data was stored. After that when the misfire (Priority: 1) is detected in another trip, the freeze frame data will
be updated from the EGR malfunction for the misfire. If data already stored in the ECM memory and data which
occurs later have the same priority, the preceding freeze frame data remains unchanged in the ECM memory
while the tst trip freeze frame data is replaced by the most recent data. Both the freeze frame data and 1st
trip freeze frame data are cleared from the ECM memory, along with DTC using procedures explained later.

{Refer to EC-44.)

SYSTEM READINESS TEST (SRT) CODE

Inspection/Maintenance (I/M) tests of the on board diagnostic (OBD} Il system may become the legal require-
ments in some states/areas. All SRT codes must be set in this case. Unless all SRT codes are set, conduct-
ing the I/M test may no longer be allowed.

SRT codes are set after diagnosis has been performed more than two times. This occurs regardless of whether
the diagnosis results in “OK” or “NG”, and whether or not the diagnosis is performed in consecutive trips. The
table below iists the four SRT items (11 diagnoses) for the ECCS used in Y32 models.

SRT items Self-diagnostic test items
. & Three way catalyst function {right bank) P0420 (0720)
Catalyst m
atalyst monitoring e Three way catalyst function (left bank) P0430 (0703)

e Front heated oxygen sensor (right bank) PO130 {(0503)
Oxygen sensor monitoring e Rear heated oxygen sensor (right bank) P0136 {0707)

#» Front heated oxygen sensor (left bank) P0O150 (0303)
e Rear heated oxygen sensor {left bank) P0156 {0708)
& Front heated oxygen sensor heater (right bank) P0O135 (0801)
® Rear heaied oxygen sengor heater {right bank) PO141 (0902)
e Front heated oxygen sensor heater (left bank) PO155 {1001)
#® Rear heated cxygen sensor heater (leit bank) PO161 (1002)

Oxygen sensor healer monitoring

EGR system monitoring e EGR function P0400 (0302)

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later
(Refer to EC-44). This means that after ECCS components/system are repaired or after battery terminals

remain disconnected for more than 24 hours, all SRT codes are possibly cleared from the ECM memory.

EC-36
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information
(Cont’d)

How to display SRT code

1. Selecting “SRT” in “SRT-OBT TEST VALUE” mode with CONSULT

For items whose SRT codes are set, a “CMPLT” is displayed on the CONSULT screen; for items whose
SAT codes are not set, “INCMP” is displayed.

2. Selecting Mode 1 with GST (Generic Scan Tool)

How to set SRT code

To set all SRT codes, all diagnoses indicated on the previous page must be performed at least two times. Each
diagnosis may require a long pericd of actual driving under various conditions. The most efficient driving pat-
tern in which SRT codes can be properly set is explained on the next page. This type of driving pattem should

be performed two times or more to set all SRT codes.
Self-diagnoses of “EVAP PURGE FLOW/MON", “EVAP (SMALL LEAK)” and “EGRC-BPT VALVE"” are not
provided for Y32 models. (Refer to EC-36.) Using driving patterns 1 through 3 are adequate.

EC-37

Gl
MA
EM
LG
FE
AT
PR
FA
BR
ST
RS

BT
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)

*1: Depress the accelerator pedal until vehicle speed is 80
km/h (50 MPH), then release the accelerator pedal.
Depress the accelerator pedal until vehicle speed is 80
km/h (60 MPH) again.

*2: Operate the vehicle in the following driving pattern,

5O - 55 KM/H-orereemereomaess
(30 - 35 MPH)
R e S
(0 MPH) ‘108 i108i 208

SEF4145

*3: The driving pattern may be omiited when EVAP (SMALL
LEAK) checks are performed using the FUNCTION TEST
mode of CONSULT.

¢ The time required for each diagnosis varies with road sur-

face conditions, weather, altitude, individual driving habits,

ete.

Zone A refers to the range where the time required, for the

diagnosis under normal conditions™, is the shortest. Zone B

refers to the range where the diagnosis can slill be per-

formed if the diagnosis is not completed within zone A,

Normal conditions refer to the following:

Sea level

Flat road

Ambient temperature: 20 - 30°C (68 - 86°F)

Diagnosis is performed as quickly as possible under normal

conditions,

Under different conditions [For examle: ambient tempera-

ture is other than 20 - 30°C (68 - 86°F)), diagnosis may

also be performed.

Pattern 1. e The engine is started at the engine coolant tem-
perature of -10 to 35°C (14 to 95°F) (where the
voltage between the ECM terminals G9 and @& is
3.0-43V)

®» The engine must be operated at idle speed until
the engine coclant temperature is greater than
70°C (158°F} (where the voltage batween the
ECM terminals ¢9 and @9 is lower than 1.4 V.)

Paftern 2: ® When steady-state driving is performed again
even after it is interrupted, each diagnosis can
be conducted. In this case, the time required for
diagnosis may be extended.

Pattern 3: e The driving pattem outlined in *2 must be
repeated at least 3 times.

On M/T models, shift gears foliowing “Suggested
upshift speeds” schedule at right.

Pattern 4. & Tesis are performed after the engine has been
operated for at least 12 minutes.

& The accelerator pedal must be held very steady
during steady-state driving.

& If the accelerator pedal is moved, the test must
be conducted all over again.

® The driving pattern must be started from pattern 1 and per-

formed in the numerical order of the pattern.

* Any driving condition without stopping engine is permitted

between the patterns, for example, between the pattern 1
and pattern 2.

o8 e e,

EC-39

Suggested transmission gear position for
A/T models.

Set the selector lever in the “D” position with the
overdrive on-off switch turned on.

Suggested upshift speeds for M/T models

Shown below are suggested vehicle speeds for
shifting into a higher gear. These suggestions relate
to fuel economy and vehicle performance. Actual
upshift speeds will wvary according to road
conditions, the weather and individual driving habits.

For normal acceleration in low allitude areas [less
than 1,219 m (4,000 ft)]:

MA

EM

L

G

ACCEL CRUISE ,
Gear change shift point shift point FE
km/h (MPH)  km/h (MPH)

1st fo 2nd 24 (15) 24 (15) AT

2nd to 3rd 40 (25) 29 (18)

3rd to 4th 58 (36) 48 (30)

4th to 5th 64 (40) 63 (39) PD
For guick acceleration in low altitude areas and high EA
altitude areas [over 1,219 m (4,000 ft)]:

Gear change km/h (MPH)

1st to 2nd 24 (15) EA

2nd to 3rd 40 (25)

3rd to 4th 64 (40) -

4th to 5th 72 (45) BR
Suggested maximum speed in each gear ST
Downshift to a lower gear if the engine is not running
smoothly, or if you need to accelerate.
Do not exceed the maximum suggested speed RS
(shown below) in any gear. For leve! road driving,
use the highest gear suggested for that speed. 8
Always observe posted speed limits, and drive BT
according to the road conditions, which will ensure
safe operation. Do not over-rev the engine when HA
shifting to a lower gear as it may cause engine dam-
age or loss of vehicle confrol.

Gear "~ km/h (MPH) =l

1st 50 (30)

2nd 95 (60)

3rd 145 (90) DX

4th —

5th —
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)

TEST VALUE AND TEST LIMIT

The test value is a parameter used to determine whether diaghostic test is “OK” or “NG” while the ECM is
monitored during self-diagnosis. The test limit is a reference value which is specified as the maximum or mini-
mum value and is compared with the test value being monitored.

ftems for which these data (test value and test limit) are displayed are the same as SRT code items (11 diag-
noses).

These data (test value and fest fimit) are specitied by Test ID (TID) and Component iD (CID). These dala can
be displayed on the CONSULT screen or GST.

SRT item Self-diagnostic
{(CONSULT 'g TID*1 CID*1 Test value Test limit Display
, test item
display)
Three way cafa-
lyst function 01H 01H Parameter 1 Max. O
(Right bank)
CATALYST

Three way cata-
lyst function 03H 02H Parameter 1 Max. @)

(Left bank)
EVAP control

system 05H 03H Parameter 1 Max. —

{Small leak)
EVAP SYSTEM

EVAP control

systern purge 06H 83H Parameter 2 Min. —

flow monitoring

09H 04k Parameter 1 Maox. O

Eront heated 0AH 84H Parameter 2 Min. @]

OXygen sensor 0BH 04H Parameter 3 Max. O

(Right bank) OCH 04H Parameter 4 Max. 0O

0DH 04H Parameter 5 Max. O

iiH 05H Parameter 1 Max. O

Front heated 12H 85H Parameter 2 Min. O

oxygen sensor 13H 05H Parameter 3 Max. O

(Left bank) 14H 05H Parameter 4 Max. O

02 SENSCR

15H 05H Parameter 5 Max, O

19H 86H Parameter 6 Min, O

Rear heated oxy- 1AH 86H Parameter 7 Min. O
gen sensor

(nght bank) 1BH 06H Parameter 8 Max. O

1CH 06H Parameter 9 Max. O

21H _ 87H Parameter 6 Min. O

Rear heated oxy- 22H 87H Parameter 7 Min. 9)
gen sensor

(Left bank) 23H 07H Parameter 8 Max. O

24H 07H Parameter 9 Max. 9]

EC-40
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
SAT item Self-diagnostic
(CONSULT g TID™ CID*t Test value Test fimit Display
. test item @!ﬂ
display)
Front heated 20H 08H Parameter 1 Max, O
oxygen sensor MA
heater .
(Right bank) 2AH 88H Parameter 1 Min. O
Front heated 2BH 08H Parameter 1 Max. O EM
oxygen sensor
heater 2CH 894 P 1 i
02 SENSOR (Left bank) arameter Min. O LG
HEATER -
Rear heated oxy 2DH 0AH Parameter 1 Max. 0
gen sensor
heater .
(Right bank) 2EH 8AH Parameter 1 Min. O
Rear heated oxy- 2FH 0BH Parameter 1 Max. O
gen sensor
heater oH _
{Left bank) 3 8BH Parameter 1 Min. O AT
31H 8CH Parameter 1 Min. O
32H 8CH Parameter 2 Min. O 2o
EGR function 33H 8CH Parameter 3 Min. O
EGR SYSTEM 34H 8CH Parameter 4 Min. O BA,
35H OCH Parameter 5 Max. O
EGRC-BPT valve 36H 0CH Parameter 6 Max. — BA
function 37H 8CH Parameter 7 Min. —
*1: TID and CID are hexadecimals and are shown only on GST.
BR
8T
RS
BT
[RIA
Bl
123
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS
X: Applicable
—: Not applicable
" DTC*4
(CONSULTesrgrseen terms) CONSULT Eom SRT code Test value ist trip DTC Reference page
G3T*2

ngSiﬁggﬁggOSTlc FAIL- PG00D 0505 . m_ _ _
MASS AlIR FLOW SEN PO100 0102 — — X EC-111
INT AIR TEMP SEN PO110 0401 — — X EC-116
COOLANT TEMP SEN PO115 0103 — — X EC-121
THROTTLE POSI SEN P0120 0403 — — X EC-t25
"COOLANT TEMP SEN PO125 0908 — — X EC-130
CLOSED LOCP-B1 FO130 0397 — — X EC-135
FRONT 02 SENSOR-B1 P0O130 0503 X X X3 EC-136
FR 02 SEN HTR-B1 PO135 0201 X X X3 EC-141
REAR O2 SENSOR-B1 P0O1386 Q707 X X X3 EC-144
RR O2 SEN HTR-B1 PO141 Q902 X X X3 EC-1489
CLOSED LOOP-B2 P0O150 0308 — — X EC-135
FRONT 02 SENSQOR-B2 PO150 0303 X X X3 EC-153
FR O2 SEN HTR-B2 PO155 1001 X X X3 EC-158
REAR O2 SENSOR-B2 P0O156 0708 X X X3 EC-161
RR 02 SEN HTR-B2 PO161 1002 X X X3 EC-166
FUEL SYS LEAN/BK1 PQ171 0115 - — X EC-170
FUEL S¥Y3 RICH/BKA1 PO172 0114 - — X EC-175
FUEL SYS LEAN/BK2 PO174 0210 — — X EC-180
FUEL SYS8 RICH/BK2 PO175 0209 — — X EC-185
MULT! GYL MISFIRE PO300 0701 — — X EC-190
CYL 1 MISFIRE PO30A 0608 — — X EC-190
GYL 2 MISFIRE PO302 0607 — —_ X EC-190
CYL 3 MISFIRE P0303 0606 — — X EC-190
CYL 4 MISFIRE P0304 0605 — — X EC-190
CYL 5 MISFIRE P0305 0604 — — X EC-180
CYL 6 MISFIRE P0306 0603 — — X EC-190
KNOCK SENSOR P0325 0304 _ — X EC-194
CRANK POS SEN {OBD) P0335 0802 — — X EC-197
CAMSHAFT POSI SEN P0340 0101 —_ — X EG-201
EGR SYSTEM PO400 0302 X X X*3 EG-207
TW CATALYST 5YS-B1 P0420 0702 X X x*3 EG-218
TW CATALYST SYS-B2 P0430 0703 X X X3 EC-216

*1: In Diagnostic Test Mode 1! {Self-diagnostic results). These numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012.
*3: These are not displayed with GST.

*4: 1st trip DTC No. is the same as DTC No.

EC-42
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
X: Applicable
—: Not applicable
Item oTe's
(CONSULT S tems) CONSULT o SRT code Test value isttip DYC | Reference page ¢y
GgT2

PURG CONT/V & SV P0443 0807 — — X EC-219
VEHICLE SPEED SEN P0500 0104 — — X EC-229 M’é‘\
IACV-AAC VALVE P0505 0205 — — X EC-233
AT COMM LINE P0B00 — — — — EC-237 ERM
ECM POBOS 0301 — -— X EC-240
PARK/NEUT POSI| SW PO705 1003 — — X EC-242 L@
INHIBITOR SWITCH PO705 1101 — — X AT section
FLUID TEMP SENSOR P0O710 1208 —— —_ X AT section
VHCL SPEED SEN A/T P0O720 1102 — — X AT section
ENGINE SPEED SIG PQO725 1247 — — X AT section
A/T 18T SIGNAL PO731 1103 — — X AT section FE
AST 2ND SIGNAL PO732 1104 —_ —_ X AT section
AT 3RD SIGNAL PO733 1105 — — X AT section AT
A/T 4TH SIG OR TCC PO734 1106 — -— X AT section
TOR CONV CLUTCH SV PO740 1204 — —_ X AT section @
LINE PRESSURE 5/V PO745 1205 — —_ X AT section
SHIFT SOLENOID/V A PQ750 1108 — — X AT section FA
SHIFT SOLENOID/V B PO755 1201 —_ — X AT section
FPCM P1220 1305 — — X EC-245

A
IGN SIGNAL-PRIMARY P1320 0201 — -— X EC-251
CRANK P/S {OBD) COG P1336 0905 — — X EC-260
EGRC SOLENOIDA P1400 1005 — — X EC-264 BIR
EGR TEMP SENSOR P1401 0305 — —_ X EC-268
CAN CONT VC CHK Sw P1443 0113 — — X EC-273 ST
A/T DIAG COMM LINE P1605 0804 — — X EC-278
THRTL POSI SEN A/T P1705 1206 — — X AT section J}%@
OVERRUN CLUTCH SV P1760 1203 — —_ X AT section
COOLING FAN P1900 1308 — — X EC-281
*1: In Diagnostic Test Mode 1l (Self-diagnostic results). These numbers are controlled by NISSAN. Br
*2: These numbers are prescribed by SAE J2012.
*3: 1st trip DTC No. is the same as DTC No.

A

2,

DX
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)
HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION

The emission-related dlagnostlc information can be erased by the following methods.
. Selectmg “ERASE" in the “SELF-DIAG RESULTS” mode with CONSULT

@ Selecting Mode 4 with GST {Generic Scan Tool)

. Changmg the diagnostic test mode from Diagnostic Test Mode |l to Mode | by turning the mode selector
on ithe ECM (Refer to EC-52.)
e |If the battery terminal is disconnected, the emission-related diagnostic infermation will be lost
within 24 hours.
® When you erase the emission-related diagnostic information, using CONSULT or GST is easier and
quicker than switching the mode selector on the ECM.

The following data are cleared from the ECM memory in the mode obtained.

1. Diagnostic trouble codes

2. 1st trip diagnostic trouble codes

3. Freeze frame data

4. 1st trip freeze frame data

5. System readiness test (SRT) codes

6. Test values

Actual work procedures are explained using a DTC as an example. Be careful so that not only the DTC, but
all of the data listed above, are cleared from the ECM memory during work procedures.

How to erase DTC (With CONSULT)

Note: if the diagnostic trouble code is not for A/T related items (see EC-88), 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 least
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 controf unit will be erased.) And touch “BACK” twice.

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS".

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

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

eNDOrLN
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
How to erase DTC (With CONSULT)
1. If the ignition switch stays “ON" after repair work, be sure to turn ignition switch “OFF* once. Wait at least 5 seconds
and then turn it “ON” {engine stopped) again. @H
[l secect system | [lm  seLecToiagmope [ B seLF-DiaG ResuLTS I (]
[ ENGINE | | SELF-DIAG RESULTS Y | FAILURE DETECTED A
[ AT ] | | DATA MONITOR | SHIFT SOLENOID/V A
I X | |:> | Ecu PART NUMBER | I:> EM
| m | . 16
| | I ] [ ERASE |[ PRINT ]
2. Turn CONSULT “ON", and touch 3. Touch "SELF-DIAG RESULTS”. 4. Touch "ERASE". (The DTG in the
"AT", A/T control unit will be erased.)
Touch < | Touch < ,—1
F:' BACK". "BACK". i
[l seLecT systEM | [lm  seectoinamooe [ W SELF-DIAG RESULTS B[] AT
| ENGINE ] | WORK SUPPORT | FAILURE DETECTED  TIME
| AT 0 | { SELF-DIAG RESULTS | SHIFT SOLENOIDV A~ 0 BB
fim
| ] [:1> [ DATA MONITOR = ] [> [Po750] -
| | [ AcTivE TEST | EA
[ | { SRT- OBD TEST VALUE |
m|
| | [ FuncTion TEST ]  ERASE || PRINT || FFdata |
5. Touch "ENGINE". 6. Touch "SELF-DIAG RESULTS". 7. Touch *ERASE”. {The DTG in the
ECM will be erased.)
sEFa725 | [

How to erase DTC (With GST)

Note: If the diagnostic trouble code is not for A/T related items (see page EC-88), skip step 2. 8T
1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least
5 seconds and then turn it “ON” (engine stopped) again. 8S

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.) BT
3. Select Mode 4 with GST (Generic Scan Tool).
How to erase DTC (No Tools) A

Note: If the diagnostic trouble code is not for A/T related items (see EC-88), skip step 2.
1. If the ignition switch stays “ON" after repair work, be sure to turn ignition switch “OFF” once. Wait at least
5 seconds and then turn it “ON” again. EL
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.) DX
3. Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM. (See
EC-52.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart

RELATIONSHIP BETWEEN MIL, 1ST TRIP DTC, DTC, AND DETECTABLE ITEMS

When a malfunction is detected for the first time, the 1st trip DTC and the 1st trip freeze frame data are

.
stored in the ECM memory.

¢ When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data are
stored in the ECM memory, and the MIL will come on. For details, refer to “Two Trip Detection Logic” on
EC-34.

e 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 maliunction occurs while counting,
the counter will reset. The MIL will remain on until the vehicle is driven (in the recorded driving pattern) 3
times with no maifunction.

e 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.

e The 1st trip DTC is not displayed when the following conditions are met.

iy Diagnosis is not performed but two driving patlern A's are performed after the MIL has illuminated.

iy The self-diaghosis results in “OK" for the 2nd trip.

SUMMARY CHART

ltems Fuel Injection System Misfire Except the lefts

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

DTC, Freeze Frame Data {no

display) 80 (pattern C} 80 (pattern C} 40 (paltern A)

1st Trip DTC (clear) 1 (pattern C), *1 1 {pattern C), ™1 1 (pattern B)

1st Trip Freeze Frame Data 1, %2 *q, *2 1 (pattern B)

(clear)

Details about patterns "A”, “B”, and “C" are on EC-50.
*1: Clear timing is at the moment OK is detected.
*2: Clear timing is when the same malfunction is detected in the 2nd trip.

EC-46

198



@
MA
EM
LG

OBD System Operation Chart (Cont’d)

RELATIONSHIP BETWEEN MIL, DTC, 1ST TRIP DTC AND DRIVING PATTERNS FOR

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
“MISFIRE” <EXHAUST QUALITY DETERIORATION>, “FUEL INJECTION SYSTEM”

This driving pattarn
satisties with B but nct C.

This driving pattern
satisfies with C but not B.

NG
Detection NG

||||||||||||||||||||||||||||||||||||||||||||||||||

This driving pattern satisfies with B and C patterns.

OK
Detection

[ prtuiiaiatabisl ettt S e el T

1G
MiL
lights up.

<laneg Bunugs <EBJR] eweid ezasid (A} 151} R D14 (dut 1s1)>

EL
DA
199

SEF3928

trip DTC and the 1st trip freeze frame data will be stored
in ECM.

*8: The 1st trip DTC and the 1st trip freeze frame data will be
{pattern C}) without the same malfunction after DTC is

1st trip freeze frame data will be cleared.
stored in ECM.

*8: 1st trip DTC will be cleared when vehicle is driven a time

cleared at the moment OK is detected.
*7: When the same malfunction is detected in the 2nd trip, the

*5: When a maifunction is detected for the first time, the 1st

EC-47

ECM.
*4: The DTC and the freeze frame data will not be displayed

any longer after vehicle is driven 80 times {pattern C) with-

out the same malfunction,
{The DTC and the freeze frame data still remain in ECM.}

trips, the DTC and the freeze frame data will be stored in

without any malfunctions.
*3: When the same malfunction is detected in two consecutive

trips, MIL will light up.
*2: MIL will go oft after vehicle is driven 3 times (pattern B)

*1: When the same malfunction is detected in two consecutive



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

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

(Driving paitern B)

Driving pattern B means the vehicle operation as follows:

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

e The B counter will 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,
¢ The MIL will go off when the B counter reaches 3. (*2 in “OBD SYSTEM OPERATION CHART™)

(Driving pattern C)
Driving pattern C means the vehicle operation as follows:
(1) The following conditions should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) +375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x (1+0.1) [%]
Engine coolant temperature (T) condition:
¢ When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).
e When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than or
equal to 70°C (158°F).
Example;
It 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 z70°C (158°F)
The C counter will be cleared when the malfunction is detected regardless of (1).
The C counter will be counted up when (1) is satisfied without the same malfunction.
The DTC will not be displayed after C counter reaches 80.
The 1st trip DTC will be cleared when C counter is counted a time without the same malfunction after DTC

is stored in ECM.

EC-48
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This driving patiern
safisfies with B but not A.

NO DISPLAY
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This driving pattern
satisfies with A but not B.

1st trip freeze frame data will be cleared.

(pattern A} without the same malfunction.
*7: When the same malfunction is detected in the 2nd trip, the

in ECM.
*6: 1st trip DTC will be cleared after vehicle is driven a time

*5: When a malfunction is detected for the first time, the 1st
trip DTC and the 1st trip freeze frame data wiil be stored

OBD System Operation Chart (Cont’d)

RELATIONSHIP BETWEEN MIL, DTC, 1ST TRIP DTC AND DRIVING PATTERNS EXCEPT FOR

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
“MISFIRE” <EXHAUST QUALITY DETERIORATION>, “FUEL INJECTION SYSTEM”

This driving patiern satisfies with A and B patterns.
Detection

Detection

OK

||||||||||||||||||||||||||||||

i = .
25 oL S 3 5 o3
£ NO o w = [&]
5o J4E o 2
S8 2 52385 of 5
<urslied Buiaugs <A <BIBQ swrly azasyd (dul 8L} ¥ 01Q (i Jsi)>

EC-49

any longer after vehicle is driven 40 times (pattern A} with-

out the same malfunction.
(The DTG and the freeze frame data still remain in ECM.)

trips, the DTC and the freeze frame data will be stored in

ECM.
*4: The DTC and the freeze frame data will not be displayed

When the same malfunction is detected in two consecutive

trips, MIL wili kght up.
*2: MIL will go off after vehicle is driven 3 times {pattern B}

without any malfunctions.
*3; When the same malfunction is detected in two consecutive

*1:



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

(Driving pattern A)

Engine

coolant °C (°F)
temperature
(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
—! | e —— (68°F) after starting engine.
IGN ON IGN OFF
! 1
Engine ! |
speged : l/—[aj Ignition switch should be changed from “ON" to “OFF™.
rpm : |
|

SEF759P

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

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

e The DTC will not be displayed after the A counter reaches 40.

{Driving pattern B)

Driving pattern B means the vehicle operation as follows:

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

o The B counter will be cleared when the maifunction is detected once regardless of the driving pattern.
e The B counter will be counted up when driving pattern B is satisfied without any malfunctions,

& The MiL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART").

EC-50
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

o Malfunction Indicator Lamp (MIL)
\ " ] . . . ] g
(- 1. The malfunction indicator lamp will light up when the ignition
6 switch is turned ON without the engine running. This is for
1

checking the blown lamp.

¢ [f the malfunction indicator lamp does not light up, see the ]
WARNING LAMPS in the EL section.
(Or see EC-310.)

Matfunction
indicator

PR
%UGD L 2. When the engine is started, the malfunction indicator lamp }MA
shoutd go off.
If the lamp remains on, the on board diagnostic system has
SEF055M detected an engine system malfunction. M
ON BOARD DIAGNOSTIC SYSTEM FUNCTION
The on board diagnostic system has the following four functions. LG
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 in two consecutive trips (2 trip detection logic), the malfunction indicator 2
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  AF
st trip.
e “Misfire (possible three way catalyst damage)”
e “Closed loop control” Eib)
e Fail-safe item (except “START SIGNAL CIRCUIT”) (Refer to £EC-91.)
3. SELF-DIAGNOSTIC : By using this function, the DTCs and 1st trip DTCs can be read.
RESULTS A

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 RBA
How to switch the diagnostic test (function) modes and details of the above functions are described on next
page. _

Di fi Di i Bl
. lagnoslic iagnosyc
Condition Test Mode | Test Mode Il
Engine gf
stopped BULB CHECK SELF-DIAGNOSTIC
Ignition switch RESULTS RS
in “ON" posi-
tion Engine
A ) FRONT HEATED _
C‘ﬂ runnin MALFUNCTION | ooy eeneor BT
0 ) WARNING MONITOR
EL
1D
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Turn ignition switch "ON".
(Do not start engine.)

&

g

B
h 4

Diagnostic Test Mode | — BULB
CHECK

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

{Turn diagnostic test mode selector on
ECM fully clockwise)

) 4

Wait at least 2 seconds.

{Tum diagnostic test mode selector
fully counterclockwise.)

h 4

DIAGNOSTIC TEST MODE il
— SELF-DIAGNOSTIC RESULTS

¥

€ » €3

Start engine.

Y

Diagnostic Test Mode |
— MALFUNCTION WARNING

*1: If the selector is turned fully clockwise at this time, the emission-re-
lated diagnostic information will be erased from the backup memory

in the ECM.

h 4

¥ *1

@+ @

Start engine.

hd

Diagnoslic Test Mode |l
— FRONT HEATED OXYGEN SEN-
SOR MONITOR

The foliowing emission-related diagnostic information is cleared
from the ECM memory in the mode obtained.

® DN WM —

. Diagnostic trouble codes

. 1st trip diagnostic troubie codes

. Freeze frame data

. 1st trip freeze frame data

. System readiness test (SRT) codes

. Test values

Switching the modes is not possible when the engine is

running.

When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 5 seconds.
The diagnosis will automatically return to Diagnostic Test

Mode I.

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

EC-52
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE |—BULB CHECK

tn this mode, the MALFUNCTION INDICATOR LAMP on the instrument panei should stay ON. If it remains
OFF, check the bulb. (See the WARNING LAMPS in the EL section. Or see EC-310.)

DIAGNOSTIC TEST MODE |—MALFUNCTION WARNING @l

MALFUNCTION

INDICATOR LAMP Condition

When the malfunction {The "1 trip” or “2 trip" is shown in the “MIL llumination” of the "DTC Chart”. See [l
EC-76.) is detected or the ECM enters fail-safe mode {See EC-91).

OFF No malfunction
EM

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

ON

LG

DIAGNOSTIC TEST MODE lI—SELF-DIAGNOSTIC RESULTS

in this mode, the DTC and 1st trip DTC are indicated by the number of blinks of the MALFUNCTION INDI-
CATOR LAMP. The DTC and 1st trip DTC are displayed at the same time. If the MIL does not illuminate in
diagnostic test mode | (Malfunction warning), all displayed items are 1st trip DTC's. If two or more codes are
displayed, they may be either DTC’s or 1st trip DTC’s. DTC No. is the same as that of 1st trip DTC. These
unidentified codes can be identified by using the CONSULT or GST. A DTC will be used as an example for FE
how to read a code,

Example: Diagnostic trouble code Na. 0102 and Na. 0403 AT
0.6 0.3 0.8 0.3
ON — — I B
, OFF § FA
J
} ]
08 ' 03 2.1 08 049 21

—_—— Unit: second m

Diagnostic trouble code No. 0102 Diagnostic trouble code No. 0403 SEF2980
Example: Diagnostic trouble code No. 1003 BLE%

0.3

T +t .

OFFSJUUUUUUUUUUUH‘_'ULg S

iy AR -

G.6 09 03 21

Diagnostic trouble code No. 1003 Unit: second
SEF162PA

Long (0.6 second) blinking indicates the two LH digits of number and short (0.3 second) blinking indicates the LA
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 blinks three times for about 1 second (0.3 sec x 3 times). This indicates the DTC *1003”

and refers to the malfunction of the park/neutral position switch. =
In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“0505” refers to no malfunction. (See DIAGNOSTIC TROUBLE CGDE CHART, EC-76.)

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

The emission-related diagnostic information can be erased from the backup memory in the ECM when the

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

SWITCH DIAGNOST!IC TEST MODES".}

e [f the battery terminal is disconnected, the emission-related diagnostic information will be lost from
the backup memory within 24 hours.

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

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

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

Fuel mixture condition in the exhaust gas

Air fuel ratio feedback control

MALFUNCTION INDICATOR LAMP o
condition
ON Lean
Closed loop control
OFF Rich

*Remains ON or OFF

Any condition

Cpen lcop 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 coolant temperature indicator points to the middle of the gauge.

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

rpm under no-locad. The ECM now starts monitoring from the right bank sensor.

How to switch monitored sensor from right bank to left bank or vice versa
& The following procedure should be performed while the engine is running.
1. Turn diagnostic test mode selector on ECM fully clockwise.

2. Wait at least 2 seconds.

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

{Right side —» Left side]

0.2 0.2
P
ON ' F M
OFF 2 I ——()2
]
b — s 0.6 3.0 ~ - y,
Right side S—— Left side
monitor Indication manitor
of change
Left side — Right side
[ g ) 0.2
—.-—1-‘
- U
OFF z)_f 3 (?
~ s - l‘:lz.; 26 \ ~ ,
Left side S Right side
monitor Indication monitor
of change Unit: second

SEF134MA
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Behind the lower cover . | CONSULT
/ Data link CONSULT INSPECTION PROCEDURE
A =, (Shbivin! 1. Tumn off ignition switch.

W for CONSULT—— ‘
2. Connect “CONSULT"” to data link connector for CONSULT. @l

(Data link connector for CONSULT is located behind the lower

cover.)
A
SEF933Q EM
3. Turn on ignition switch.
NISSAN 4. Touch “START". LG
CONSULT
UEQ51
b
START Fe
I SUB MODE | AT
SEF373S
5. Touch "ENGINE”.

(I SELECTSYSTEM | oue PD

ENGINE I
| FA

l |
L _ ]

[ |
L | BR

SEF895K

6. Perform each diagnostic test mode according to each service §T
I ‘E] SELECT DIAG MODE ml procedure.
For further information, see the CONSULT Operation Manual.

| woRk supPORT ] a5
{ SELF-DIAG RESULTS |
| DATA MONITOR | -
| ACTivE TEST [
| sAT- 0BD TEST VALUE |
{ FUNCTION TEST | A
SEF3745
EL

|[h_1| SELECT DIAG MODE E]]

33

|ECM PART NUMBER

I | TS | GOV | S ) N |

I
l
L
I

SEF374Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

ltem

DIAGNOSTIC TEST MODE

WORK
SUP-
PORT

SELF-DIAGNOSTIC
RESULTS*1

DATA ACTIVE

FREEZE
FRAME
DATA*2

MONITOR| TEST

SRT-0BD
TEST
VALUE

FUNC-
TION
TEST

INPUT

ECCS COMPONENT PARTS

Crankshaft position sensor
(OBD)

Camshatft position sensor

Mass air flow sensor

Engine coolant temperature
sensor

Front heated oxygen sensors

Rear heated oxygen sensors

Vehicle speed sensor

»

Throttle position sensor

EGR temperature sensor

Intake air temperature sensor

K == x> > Ixx

Knock sensor

B R e bod B B

ignition switch (start signa!}

>

Closed throttle position
(throttle position sensor sig-
nal)

>

Air conditioner switch

Park/Neutral position switch

Power steering oil pressure
switch

Electrical load

Canister control vacuum
check switch

Battery voltage

OuUTPLUT

Injectors

Power transistor (Ignition tim-
ing)

X (ignition
signal}

IACV-AAC valve

X

XX X |[x

x

{ACV-FICD solenoid valve

Air conditioner relay

Fuel pump relay

=

Cooling fan

>xIx

>

EGRC-solenoid valve

Frant heated oxygen sensor
heaters

P S S o o B B B B0 - B B B -4 -4

EVAP canister purge control
solenoid valve

>
x

Rear heated oxygen sensor
heaters

FPCM

Calculated load value

X: Applicable

*1: This item includes 1st trip DTCs.

*2: This mode includes 1st trip freeze frame data or freeze frame data. The items appear on CONSULT screen in FF data mode only

ifa 1st trip DTC or DTC is detected. For details, refer to EC-58.

EC-56

208



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Cont'd)

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 results

Self-diagnostic results such as 1st trip DTC,
DTCs and 1st trip freeze frame data or freeze
frame data can be read and erased quickly.”1

Data monitor

Input/Output data in the ECM can be read.

Active test

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

SRT-OBD test value

The status of system monitoring tests and the
{est values/test limits can be read.

Function test

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

ECM part numbers

ECM part numbers can be read.

*1 The following emission-related diagnostic information is cleared from the ECM memoty in the mode

obtainad.

1. Diagnostic trouble codes
2. 1st trip diagnostic trouble codes

3. Freeze frame data

4. 1st trip freeze frame data
5. System readiness test (SRT) codes

6. Test values

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

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

e |GN SW "ON"

e ENG NOT RUNNING

s ACC PEDAL NOT PRESSED

When adjusting throttle position

sensor initial

position

IACV-AAC/V ADJ

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

e ENGINE WARMED UP

e 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-57
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

SELF-DIAGNOSTIC MODE
DTC and 1st trip DTC

Regarding items of “DTC and 1st trip DTC”, refer to “Diagnostic Trouble Code (DTC) Chart (See EC-76.)

Freeze frame data and 1st trip freeze frame data

Freeze frame data

item*2 Description
DA
G TROUBLE s ECCS component part/control system has a frouble code, it is displayed as "PXXXX". [Refer to “Alpha-
CODE betical & P No. Index for DTC (EC-311).]
[PXXXX] ' '

FUEL SYS-B1*1

FUEL SYS-B2*1

“Fuel injection system status” at the moment a maliunciion is detecled is displayed.

One mode in the following is displayed.

“MODE 2": Open loop due io detected system malfunction

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

CALLLD VALUE [%)]

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

COOLANT TEMP
[°C] or [°F]

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

S-FUEL TRIM-B1 [%]

S-FUEL TRIM-B2 [%]

"Short-term fuel trim” at the moment a malfunction is detected is displayed.
The short-term fuel trim indicates dynamic or insiantaneous feedback compensation to the base fusl

schedule.

L-FUEL TRIM-B1 [%]

L.-FUEL TRIM-B2 [%)]

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

than short-term fuel tim,

ENGINE SPEED
[rpm]

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

VHCL SPEED [km/h]
or [mph]

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

*1: Regarding Y32 model, “B1” indicates right bank and “B2" indicates left bank.
*2: The items are the same as those of 1st trip freeze frame data.

EC-58
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE

CONSULT (Contd)

Monitored item

ECM

. : Main _—
[Unit] input . Description Remarks
signals signals
CMPS-RPM Indicates the engine speed computed @l
(POS} [rpm] O O from the POS signal (1° signal) of the
camshaft position sensor.
CMPS-RPM Indicales the engine speed computed e The accuracy of detection becomes poor A
(REF) [ppm] from the REF signal (120° signal) of the if engine speed drops below the idle
camshalft position sensor. rpm.
¢ If the signal is interrupted while the EN
engine is running, an abnormal value
may be indicated.
MAS AIR/FL SE [V] The signal voltage of the mass air flow e When the engine is stopped, a certain LG
O O sensor is displayed. value is indicated.
COOLAN TEMP/S The engine cootant ternperature (deter- | ® When the engine coalant temperature
[*C] or [°F] mined by the signal vollage of the engine sensor is open or short-circuited, ECM EC
O O coolant temperature sensor) is displayed. enters fail-safe mode. The engine cool-
ant termperature determined by the ECM
is displayed. BE
FR Q2 SEN-B2 |[V] The signal voltage of the fron! heated
oxygen sensor is displayed.
FR O2 SEN-B1 [V] O AT
RR 02 SEN-B1 [V] The signal voltage of the rear heated
oxygen sensor is displayed. E)
RR 02 SEN-B2 [V] O
FR 02 MNTR-B2 Display of front heated oxygen sensor e After turning ON the ignition switch, (B4
[RICH/LEAN] signal during air-fuel ratio feedback con- “RICH" is displayed undil air-fuel mixture
O O trol: ratio feedback control begins.
RICH ... means the mixture became o When the air-fuel ratio feedback is
“rich”, and control is being affected clamped, the value just before the
FR 02 MNTR-B1 toward a leaner mixture. clamping is displayed continuously.
[RICH/LEAN] LEAN ... means the mixture became
“lean”, and control is being affected Bi=
toward a rich mixture.
RR O2 MNTR-B1 Display of rear heated oxygen sensor * When the engine is stopped, a certain
[RICH/LEAN] signal: value is indicated. gr
RICH ... means the amount of oxygen
after three way catalyst is relatively
RR 02 MNTR-B2 large.
{RICH/LEAN] LEAN ... means the amount of oxygen RS
after three way catalyst is relatively
smail. |
VHCL SPEED SE The vehicle speed computed irom the B
[krm/h] or [mph] O O vehicle speed sensor signal is displayed.
BATTERY VOLT [V] The power supply voltage of ECM is dis- 94
OO | payes
THRTL POS SEN {V] The throttle position sensor signal volt-
O O age is displayed. EL
EGR TEMP SEN [V] The signal voltage of the EGR tempera-
O ture sensor is displayed.
INT/A TEMP SE [°C] The intake air temperature determined IDX
or [°F] O by the signal valtage of the intake air
temperature sensor is indicated.
START SIGNAL Indicates [ON/OFF] condition from the e After starting the engine, [OFF] is dis-
[ON/OFF] O O starter signal. played regardless of the starter signal.
NOTE:
Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
Regarding Y32 model, “B1” indicates right bank and “B2” indicates left bank.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

Monitored item ECM Main
{Unit] input signals Description Remarks
signals 9
CLSD THL/P SW Indicates [ON/OFF] condition from the
[ON/OFF) O throttle position sensor signal.
AIR COND SIG Indicates {ON/OFF] conditicn of the air
[ON/OFF] O conditioner switch as determined by the
air conditioner signal.
P/N POS!I SW Indicates [ON/OFF] condition from the
[ON/OFF] O park/neutral position switch signal.
PW/ST SIGNAL [ON/OFF] condition of the power steering
[ON/OFF] oit pressure switch determined by the
O power steering oil pressure signal is indi-
cated.
LOAD SIGNAL Indicates [ON/OFF] condition from the
[{ON/CFF] electrical load signal.
O ON ... rear defogger is operating.
OFF ... rear defogger is not operating.
IGNITION SW Indicates [ON/CFF] condition from igni-
[ON/OFFj O tion switch.

INJ PULSE-B2 [msec]

INJ PULSE-B1 [msec]

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

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

B/FUEL SCHDL
[msec]

"Base fuel schedule™ 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
value is indicated.

IACV-AAC/HY [%]

OO O OO0

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

A/F ALPHA-B2 [%)]

A/F ALPHA-B1 [%]

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

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

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

AIR COND RLY
[ON/OFF]

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

FUEL PUMP RLY
[ON/OFF}

OO0

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

COOLING FAN
HILOW/OFF]

O

The control condition of the cooling fan
(determined by ECM according to the
input signal) is indicated.

HI ... Operation
LOW ... Operation
OFF ... Stop

The cooling fan conirol system carries
out the 2-step control [ON/OFF] while
"HI”, “LOW” and “OFF” are displayed
on the CONSULT screen.

IACV-FICD SV
[ON/OFF]

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

EGRC SOV
[ON/OFF]

The conirol condition of the EGRC-sole-
noid valve {determined by ECM accord-
ing to the input signal) is indicated.

ON ... EGR operation is cut-off

OFF ... EGR is operational

EC-60

212



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

Monitored item ECM Main
fUnif] input signals Pescription Remarks
signals 9

PURG CONT S/V

& The control condition of the EVAP canis-

[ON/CFF] ter purge control sclenoid valve (com- @]
puted by ECM according to the input sig-
nais) is indicated.
e ON ... Canister purge is operational
OFF ... Canister purge operation is cut- VI
off
FR 02 HTR-B1 ¢ |ndicates [ON/QFF] condition of fronl
[ON/OFF] heated cxygen sensor heater determined EM
i i ignais.
FR 02 HTR.B2 by ECM according 1o the input signals
[ON/OFF
) Le
RR O2 HTR-B1 o Indicates [ON/CFF] condition of rear
[ON/OFF] heated oxygen sensor heater de_termined
RR 02 HTR-B2 by ECM according to the input signals.
[ON/OFF]

CAL/LD VALUE [%]

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

ABSOL TH-P/S [%]

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

AT

MASS AIRFLOW
[g-m/s]

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

FPCM DR VOLT (V]

¢ The voltage between fuel pump and
dropping resistor is displayed.

PD

FA

FPCM [HI/LOW)

e The control condition of the fuel pump
contral module (FPCM) (determined by
ECM according to the input signal) is
indicated.

H! ... High amount of fuel flow
LOW ... Low amount of fuel flow

BR

CAN CON VC SW
[ON/OFF]

= |ndicates [ON/OFF] condition of the can-
ister control vacuum check switch

e ON: Canister purge operation is cut-off
OFF: Canister purge is operational

Sl

VOLTAGE
vl

¢ Voltage measured by the voltage probe.

RS

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

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

e Only “#” is displayed if item is unable to
be measured.

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

BT

HA
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM {REMEDY)
¢ Engine: Return to the original trouble o Harness and connector
dition If frouble symptom disappears, see .
FUEL INJECTION con - e Fuel injectors
] Egﬁgggg;lesanlﬁunt of fuel injection CHECK ITEM. e Front heated oxygen sensor
s Engine: After warming up, idle the
IACV-AAC/V engine. Engine speed changes according to the | ® Harness and connector
OPENING ® Change the IACV-AAC valve opening | opening percent. ¢ JACV-AAC valve
percent using CONSULT.
s Engine: Return to the original trouble
ENG COOLANT candition If trouble symptom disappears, see : Eg’?f:scgg,‘;ffg;ﬁcggme snsor
TEMP & Change the engine coolant CHECK ITEM. - Fugl iniectors 3
temparature using CONSULT. §
® Engine: Return to the original trouble
condition If trouble symptom disappears, see
IGNITION TIMING s Timing fight: Set CHECK ITEM ’ e Adjust initial ignition timing
e Retard the ignition timing using '
CONSULT.
& Engine: After warming up, idle the # Harness and connector
engine. * Comprassion
POWER BALANCE . AIC_} swﬁch“ O,.FF Engine runs rough or dies. ¢ Injectors .
& Shift lever "N 9 & Power transistor
o Cut off each injector signal one at a & Spark plugs
time using CONSULT. & |gnition coils
e |gnition switch: ON
COOLING FAN e Turn the cooling fan "ON” and “OFF” | Gooling fan moves and stops. o Raress and connector
using CONSULT. g
e Engine: After warming up, idle the
engine. )
IAGV-FICD SOV | 3 GiSevere by Spron 200 rpm e MO | Ve ICD solencid valve
e Tumn the IACV-FICD solenoid valve
“ON” with the GONSULT.
# Ignition switch: ON (Engine stopped)
® Turn the fuet pump relay “ON” and Fuel pump relay makes the operating ¢ Harness and connector
FUEL PUMP RELAY | © woEp |sing CONSULT and listen to | sound. o Fuet pump relay
operating sound.
& |gnition switch: ON
EGRG SOLENOID # Tum solenocid valve "ON" and "OFF" | Solenaid valve makes an operating & Harness and connector
VALVE with the CONSULT and listen to sound. @ Solenoid valve
operating sound.
SELF-LEARNING ® In this test, the coefficient of self-learning control mixture ratio retumns to the original coefficient by touching "CLEAR” on the
CONT screen.
. EVAP canister purge control solenoid
® Start engine. ¢
. valve makes an operating sound. # Harness and connector
s Tumn the EVAP canister purge control : . ) .
PURG CONT S/V solenoid valve “ON” and “OFF” using gSregcéka:nc#;rc jl\?enal for EVAP canister (e E;.;QI: canister purge control solenoid
(SJS]DJK:SULT and listen to oparating SV ON .. Vacuum does not exist. ® Vacuum hose
' S/V OFF ... Vacuum exists.
o Start engine. “ .
¢ Tum the FPCM between “LOW" and FPCM DR VOLT _Of CONSULT e Harness and connector
FPGM “H}" using CONSULT and check that ﬁ:a"gfspfgxf"ggws' s FPCM
CE:'(],)QI\.;SDR VOLT" of CONSULT LOW ... Approx. 3.7V s Dropping resistor
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

SRT-OBT TEST VALUE MODE

ltems Description
# SRT items and SRT codes are shown.
SRT “CMPLT” ... 8RT code is set. €l
“INCMP” ... No SRT code is set.
¢ Self-diagnostic test values and test limits for SRT item (CATALYST) are shown.
¢ Test values are shown to the left of the unequality/equality sign with test limits on the right. MA
CATALYST e Test values are either judgement values which are used for the previous self-diagnosis or the initial value
when self-diagnosis has never been performed. _
# SRT code also appears on the display. El
o Self-diagnostic test values and test limits for the SRT item (02 SENSOR]) are shown.
e Test values are shown to the left of the unequality/equality sign with test limits on the right. e
Q2 SENSOR # Test values are either judgement values which are used for the previous self-diagnosis or the initial value i
when self-diagnosis has never been perforred.
« SAT code also appears on the display.
e Seff-diagnostic test values and test limits for the SRT item (02 SEN HEATER) are shown.
e Test values are shown 1o the left of the unequality/equality sign with test limits on the right.
02 SENSOR ] . . . : . I
e Test values are either judgement values which are used for the previous self-diagnosis or the initial value  [5[s
HEATER . .
when self-diagnosis has never been performed.
# SRT code also appears on the display.
e Seti-diagnostic test values and test limits for the SRT item (EGR SYSTEM) are shown. AT
* Test values are shown to the left of the unequality/equality sign with test limits on the right.
EGR SYSTEM o Test values are either judgement values which are used for the previous self-diagnosis or the initial value ~
when self-diagnosis has never been performed. PD
# SRT code also appears on the display.
FA
RA
ST
RS
BT
RA
ElL,
O
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
« Ignition switch: ON
SELF-DIAG {Engine stopped) o
RESULTS e Displays the results of on- board Objective system
diagnostic system.
¢ Ignition swiich: ON ® Harmess and connector
(Engine stopped) Throttie valve: e Throttle position sensor (Closed
e Throttle positicn sensor circuitis | gpened OFF throttle position)
tested when throttle is opened P .
CLOSED THROTTLE and closed fully. (“IDLE # Throtile position sensor (Closed
POSI POSITION” is )!(l.'ne test itemn name throttie position) adjustment
for the vehicles in which idle is | Throttle valve: | ® Throtlle linkage

selected by throttle position
sensor.)

closed

e Verify operation in DATA
MONITOR mode.

THROTTLE POSI
SEN CKT

& [gnition switch: ON
(Engine stopped)

# Throttle position sensor circuit is
tested when throttle is cpened

Range (Throttle

valve fully opened { More than

— Throttle valve | 3.0V

¢ Harness and connector

* Throttle position senscr

& Throttle posiiton sensor
adjustment

¢ Throttle linkage

and closed fully. fully closed) ® Verify operation in DATA
MONITOR mode.
¢ :%:tI%ZiTAtCh;CgN Qut of N/P OFF e Harness and connector
PARK/NEUT POSI 9 PP positions # Inhibitor switch

SW CKT

@ Inhibitor position switch circuit is
tested when shift lever is
manipulated.

In N/P positions ON

& Linkage or Inhibitor switch
adjustment

® Ignition switch: ON
(Engine stopped)

® Harness and connector
& Fuel pump

FUEL PUMP ® Fuel pump circuit is tested by There is pressure pulsation on e Fuel pump rela
CIRCUIT checking the pufsation in fuel the fuel feed hose. p P y
. & Fuel filter clogging
pressure when fuel tube is
. ® Fuel level
pinched.
® |gnition switch: ON
EGRC SOLV {Engine stoppfed) o The sglenmd valve makes an o Harness and connecior
¢ EGRC-solenoid valve circuit is operating sound every 3 .
CIRCUIT . ) ¢ EGRC-solenoid valve
tested by checking solenocid valve |seconds.
cperating noise.
® lgnition switch: ON ® Harness and connector
COOLING FAN (Engine stopped) The cooling fan rotates and o Cooling fan motor
CIRCUIT & Cooling fan circuit is tested when | stops every 3 seconds. d

cooling fan is rotated.

# Cooling fan relay

START SIGNAL
CIRCUIT

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

Start signal: OFF — ON

e Harness and connector
® Ignition switch
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK {TEM (REMEDY)
® |gnition switch: ON

{Engine running} Locked position ON

PW/ST SIGNAL o Power steering circuit is tested ¢ Harmess and connector .
. . ¢ Power steering oil pressure switch
CIRCUIT when stearing wheel is rotated . .
) ) . ® Power steering oil pump
fully and then set to a straight line | Neutral position OFF

running position.

VEHICLE SPEED

Vehicle speed sensor circuit is
tested when vehicle is running at

Vehicle speed sensor input
signal is greater than 4 km/h

e Harness and connector
# Vehicle speed sensor

SEN CKT a_ speed of 10 km/h (6 MPH) or (2 MPH) o Speedometer
higher.
& After warming up, idle the engine. & Adjust ignition timing (by moving
# Ignition timing is checked by read- L camshaft posilion sensor or dis-
The t light indicates th
IGN TIMING ADJ ing ignition timing with a timing & fiming Iight Indlcares The tributor)

light and checking whether it
agrees with specifications.

same valug on the screen.

® Camshaft position sensor drive
mechanism

@ INJECTION SYS (Injector, fuel
pressure regulator, hamess or
cohnector)

YS (Spark pl
o Air-fuel ratio feedback circuit * IGNITION SYS (Spark plug.
o S power transistor, ignition coil, har-
{injection system, ignition systern, Front heated oxygen sensor ness or connector}
MIXTURE RATI Ji .
IXTURE RATIO vacuum system, etc.} is tested by | o\ 1 arore than 5 times | @ VAGUUM SYS (Intake air leaks)
TEST examining the front heated oxy- . .
during 10 seconds ¢ Front heated oxygen sensor cir-
gen sensar output at 2,000 rpm cuit
under non-loaded state.

& Front heated oxygen sensor
operation

@ Fuel pressure high or low

e Mass air flow sensor

® After warming up, idle the engine.
¢ Injector operation of each cylinder ® |njector circuit (Injector, harness or
is stopped one after another, and . . . . connector)
. . Difference in engine speed is . S
resultant change in engine rota- reater than 25 rom before e Ignition circuit (Spark plug, power
POWER BALANCE tion is examined to evaluate com- 9 ) P . transistor, ignition coil, harness or
) . o and after cutting off the injec-
bustion of each cylinder. (This is ) connector)
. tor of each cylinder. .
only displayed for models where a e Compression
sequential multiport fuel injection & Vaive timing
system is used.}
® After warming up, idle the engine. o Harness and connector
e |ACV-AAC valve system is tested | Difference in engine speed is | ® IACV-AAC valve
IACV-AACHN by detecting change in engine greater than 150 rpm between | ® Air passage restriction between
SYSTEM speed when |IACV-AAC valve when valve cpening is at 80% air inlet and JACV-AAC valve
opening Is changed to 0%, 20% and 20%. & |IAS (ldle adjusting screw) adjust-
and 80%. ment
® After warming up, idle the engine.
A/C swilch: OFF Difference in engine speed is
IACV-FICD SV Sys. |  fght switch: OFF greater than 50 tom between | © |{a/mess and connector
® FICD system is tested by detect- ) & |ACV-FICD solencid valve
TEM . - . |ACV-FICD sclenoid valve .
ing change in engine speed when “ON" and “OFF” & Ajr passage
IACV-FICD sclenoid valve is ON )
and OFF.
EC-65
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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 MONITCR”
mede.
1. “AUTO TRIG” (Automatic trigger):

¢ The malfunction will be identified on the CONSULT screen in real time.
fn other words, DTC/1st trip DTC and malfunction item will be displayed at the moment the malfunc-
tion is detected by ECM,

DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA MONI-
TOR cannot continue any longer after the malfunction detection.
2. “MANU TRIG” (Manual trigger):

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

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

e While trying to detect the DTC/1st trip 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.

e While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO

TRIG)" mode, especially in case the incident is intermittent.
When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors, compo-
nents and harness in the "DTC CONFIRMATION PRQCEDURE", the moment a malfunction is found
the DTC/1st trip DTC will be displayed. (Refer to Gl section, “Incident Simulation Tests” in “HOW TO
PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT".)

2. "MANU TRIG"
e |f the malfunction is displayed as soon as “DATA MONITOR” is selected, reset CONSULT to “MANU

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

|l seLect monmor iTEM | ||y seT Recorpingconp | [ [ SET RECORDING COND

IECREE | w0 tric ] [Cavto TR | EEERGEE
MAIN_SIGNALS EEE o e | [ IEESSI[ one Tve ]

l |

| l

l |

f l

SELECTICN FROM MENU

_____LI
II

|
|
|
|
|

|
I
I
I
[semrna || START

T

“SETTING” "AUTO TRIG” ‘MANU TRIG"
A malfunction can be A malfunction can not be
displayed on “DATA displayed on "DATA
MONITCR” screen MONITCR" screen
automatically if detected. automatically even if
detacted.

SEF5290Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool {GST): Sample

SEF139P)

R

— Data link connector
/ /_for GST t-":;~77

——

SEF934Q

VTX GENERIC OBD 1l
PROGRAM CARD

Press [ENTER]

Sample screen* SEF3985

OBD 1l FUNCTIONS

FO: DATA LIST
F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

F4: CLEAR DIAG INFO
F5: 02 TEST RESULTS
F7: ONBOARD TESTS
F8: EXPAND DIAG PROT
F9: UNIT CONVERSION

Sample screen” SEF416S

Generic Scan Tool (GST)

DESCRIPTION

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

1IS09141 is used as the protocol.

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

manual.

GST INSPECTION PROCEDURE

1. Turn off ignition switch.

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

3. Tum ON ignition switch.

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

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

shown.)

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

For further information, see the GST Operation Manual of the

tool maker.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool (GST) (Cont’d)

Diagnostic test mode

Function

MODE 1 (READINESS TESTS)

This mode accesses to current emission-related data vailues, including analeg inputs
and outputs, digital inputs and outpuis, and system status information.

MODE 2 {(FREEZE DATA)

This mode accesses to emission-related data value which were stored by ECM dur-
ing the freeze frame. [For details, refer to "Freeze Frame Data” (EC-58).]

MODE 3 (DTC’s)

This mode accesses to emission-related power train trouble codes which were stored
by ECM.

MODE 4 {CLEAR DIAG INFO)

This mode can clear all emission-related diagnostic information. This includes:
Clear number of diagnostic trouble codes (MODE 1)

Clear diagnostic trouble codes (MODE 3)

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)

Clear on board monitoring test resulls (MODE 6 and 7}

MODE 5 {02 TEST RESULTS)

This mode accesses to the on board heated oxygen sensor monitoring test results.

MODE & {ON BOARD TESTS)

This mede accesses the results of on board diagnostic monitoring tests for specific
components/systems which are not continuously monitored.

MODE 7 (ON BOARD TESTS)

This mode enables the off board test device to cbtain test results of emission-related
powertrain componenis/systems which are continucusly menitered under normal driv-
ing conditions.

EC-68
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TROUBLE DIAGNOSIS — Introduction

Sensors

Actuators

ond

MEFQ36D

SEF234G

Introduction

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

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

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

Before undertaking actual checks, take just a few minutes to talk
with a customer who approaches with a driveability complaint. The
customer 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 should be used.

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

il

A
ERW
LG
FE

AY
PD

FA

BR
SY

RS

EL

B
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KEY POINTS

HOW

WHAT ... Vehicle & engine modei

WHEN ..... Date, Frequencies

WHERE.... Road conditions

..... Operating conditions,
Weather conditions,

Diagnostic Worksheet

of engine components.

faster and more accurate.

for a customer complaint.

There are many operating conditions that lead o the malfunctions
A good knowledge of such conditions can make trouble-shooting

in general, each customer may feel differently about a given prob-
lem. It is important to fully understand the symptoms or conditions

Driving conditions

[0 While accelerating
1 While decelerating

O While cruising
0 While tuming (RH/LH}

Vehicle speed IR SN ST SO T T N T S
0 10 20 30 40 50

i
60 MPH

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 Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
[ Impossible to start O No combustion [ Partial combustion
. 1 Partial combustion affected by throttle position
O Startabiity 0 Partial combustion NOT affected by throtile position
[ Possible but hard to start D Others [ 1
. {1 No fast idle [1 Unstable ] High idle O Low idle
O Idiing 0 Others [ 1
Symptoms
O Stumble O Surge 0 Knock [ Lack of power
O Driveability 0 Intake backfire [0 Exhaust backfire
O Others [ ]
O At the time of start 0 While idling
O Engine stall O White accelerating [0 While decelerating
0 Just after stopping 1 While loading
Incident occurrence O Just after delivery  Recently
O In the morning O At night 3 In the daytime
Frequency 3 All the time O Under certain conditions O Sometimes
Weather conditions O Not affected
Wealther O Fine O Raining 0 Snowing [] Others [ |
Temperature 0 Hot 3 Warm O Cool [ Cold O Humnid
O Cold 1 During warm-up [ After warm-up
Engine conditions Engine speed ! \ | ; 1 L } I
0 2,000 4,000 6,000 8,00C rpm
Road conditions 1 In town 1 In suburbs 0 Highway DO Off road (up/down)
2 Not affected
[ At starting O While idling [ At racing

Malfunction indicator lamp

I Turned on 1 Not turned on

EC-70
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TROUBLE DIAGNOSIS — Work Flow

Work Flow
CHECK IN
. k4 @l
Listen to customer complaints. (Get symptoms.) STEP |
fA
Check, print out {write down) and clear (1st trip) Diagnostic Trouble Code (DTC) and
(1St tﬂp) Freeze Frame Da!a (Pre-check). ........................................... STEP Il EM
Symptoms collected No symptoms, except MIL
lights up or (1st trip)
DTC exists at STEP il. LE
A
Verify the symptomn by driving in the condition the cus- *q
tomer deSCribed. ............................................................................................ STEP “I
MNarmal Code Malfunction Code
(at STEP II) (at STEP I} EE
v 3
Verify the 1st trip DTC by performing the “DTC CONFIRMATION PROCEDURE”. O STEP IV AT
r
choose the apprﬂpriate actiﬂn. *2 STEP V p
Malfunction Code (at STEP 1l or 1V) Normal Code (at both STEP Il and 1V}
r
BASIC INSPECTION [FA
SYMPTOM BASIS (at STEP | or 111)
............................................................. »
Perform inspections —
according to Sympiom BR
Matrix Chart.
‘ v ST
TROUBLE DIAGNOSIS FOR DTC PXXXX. STEP VI
[ RS
REPAIR/REPLACE
- BT
v
NG| FNAL CHECK
Confirm that the incident is completely fixed by performing BASIC INSPECTION and A
DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK). |7 STEP VI
Then, erase the unnecessary (already fixed) (1st trip) DTCs in ECM and A/T control
unit. EL
OK
A 4
[DhS

CHECK OUT*2

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

*2: If the on board diagnostic system cannot be performed, check main power supply and ground circuit {See TROUBLE
DIAGNOSIS FOR POWER SUPPLY, EC-106.).

*3: If completion of SRT is needed, drive the vehicle under the specific pattern. Refer to EC-38.
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TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP

DESCRIPTION

STEP !

Get detailed information about ihe conditions and the environment when the incident/symptom occurred using the
"DIAGNOSTIC WORK SHEET", EC-70.

STEP I

Before confirming the concern, check and write down {print out using CONSULT or Generic Scan Tool) the (1st
trip) Diagnostic Trouble Code (DTC) and the (1st trip) freeze frame data, then erase the code and the data. (Refer
to EC-44.) The (1st trip) DTC and the (15t trip) freeze frame data can be used when duplicating the incident at
STEP Il & IV.

Study the relationship between the cause, specified by (1st trip) DTC, and the symptom described by the customer.
(The “Symptom Mairix Chart” will be useful. See EC-92.)

STEP it

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

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 resuls.

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

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

STEP IV

Try to detect the (1st trip) Diagnostic Trouble Code by driving in (or performing) the “DTC CONFIRMATION
PROCEDURE". Check and read the (1st trip) DTC and (1st trip) freeze frame data by using CONSULT or Generic
Scan Tool.

During the (1st trip) DTC verification, be sure {o 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 G section.)

In case the “DTC CONFIRMATION PROCEDURE” is not available, perform the "OVERALL FUNCTION CHECK”
instead. The (1st trip) DTC cannot be displayed by this check, however, this simplified “check” is an effective alter-

native.
The “NG" result of the “OVERALL FUNCTION CHECK?” is the same as the (1st trip) DTC detection.

STEP V

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

It the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTG PXXXX.

If the normal code is indicated, proceed 1o the BASIC INSPECTION. (Refer to EC-73.) Then perform inspections
according to the Symptom Matrix Chart. (Refer to EC-92.)

STEP VI

identify where to begin diagnosis based on the relationship study between sympiom 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-95.

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 DIAGNOCSTIC 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 resulted in the customer’s initial complaint.

Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code [Diagnostic trouble code No.
PO0OG or 0505] is detected. If the incident is still detected in the final check, perform STEP VI by using a different
method from the previous one.

Before returning the vehicle to the customer, be sure to erase the unnecessary {already fixed} (1st trip) DTC in
ECM and A/T control unit. (Refer to EC-44.)
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection
Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied,;
e Headlamp switch is OFF,

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

BEFORE STARTING

1. Check service records for any recent
repairs of related problems, or the cur-
rent need for scheduled maintenance.

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

® Harness connectors for improper con-
nections

® Vacuum hoses for splits, kinks, or
improper connactions

e Wiring for improper connections,
pinches, or cuts

El h 4

SEF1441

Timing
light
'Y

SEF284G

*Throttle posiiionsensor

DISCONNECT

harness connector
2 N D

CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT" to the data link con-
nector for CONSULT and select
"ENGINE" from the menu. (Refer to page
EC-55.)

DOES ENGINE START? No

coto [@ .

Yes

= v

CHECK IGNITION TIMING. NG

Warm up engine sufficiently and check
ignition timing at idle using timing light.
(Refer to page EC-25.)

Ignition timing: 10°x2° BTDC

OK

h 4

Y

Adjust igniticn timing by
turning camshaft position
sensor.

CHECK iDLE ADJ. SCREW INITIAL SET | NO

RPM.

When disconnecting throttle position sen-
sor harness connector, does engine speed
fall to the following speed?

(Refer to EC-25.)

670450 rpm (in “N" position)

SEF9270Q

v Yes
(Go to () on next page.)

EC-73

Adjust engine speead by
turning idle adjusting
SCTIeW.

MA

EM

LG

AT

PD

FA

RHA

Ei
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TROUBLE DIAGNOSIS — Basic Inspection

HAETD®

Throttle position
switch connector

815/4

[@]

ned MEC793B

Basic Inspection (Cont’d)
®

|

CHECK CLOSED THROTTLE POSITION

SWITCH IDLE POSITION.

1. Disconnect throttte pesition sensor har-
ness connector and throttle position
switch harness connector.

2. Check engine speed with circuit tester
probing throttle position switch while
gradually releasing accelerator pedal.

Engine speed at the point throttle posi-

tion switch OFF (No continuity) —» ON

(Continuity exists.):

9204150 rpim (“N” position)

¢OK

Reconnect throttle position sensor har-
ness connector and throttle position switch

harness connactor.

RESET IDLE POSITION MEMORY.

1. Warm up engine sufficiently.

2. Turn ignition switch “OFF" and wait at
least 5 seconds.

3. Disconnect throtile position sensor har-
ness connector.

4. Start engine and wait at least 5 sec-
onds in “N" position.

5. Reconnect throttle position sensor har-
ness connector while running engine.

!

NG

1. Adjust continuity signal
by rotating throttle posi-
tion sensor body.

2. Disconnecti throttle posi-

tion sensor harness con-
nector for a few seconds
and then reconnect it.

3. Confirm that “CLSD

THL/P SW” stays "ON”
using CONSULT.

CHECK IDLE SPEED
2, Read the engine idle speed in
Z /  "DATA MONITOR" mode with
CONSULT.

720+50 rpm (in “N” position)
OR

NG

Check idle speed.
72050 rpm (in “N” position)

lOK

After this inspection, unnecessary DTG or
1st trip DTC might be displayed.

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

Refer to “ON BOARD DIAGNOSTIC SYS-
TEM DESCRIPTION" (EC-34) and "HOW
TO ERASE DTC” in AT section.

IOK

INSPECTION END

EC-74

h 4

Adjust idle speed. (See
EC-27.)
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NOTE

EC-75
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

Diagnostic Trouble Code (DTC) Chart

Diagnostic
trouble code

Detected items

No.*4 (Screen terms for Malfunction is detected when ...
CONSULT . CONSULT, “SELF-DIAG
GgsT | FCM™3 RESULTS” mode)
(POCO0D) 0505 | No failure e No maffunction related to CBD system is detected by both ECM and A/T con-
(NO SELF DIAGNOSTIC trol unit.
FAILURE INDICATED...) _
PO100 0102 | Mass air flow sensor circuit | ® An excessively high or low voltage is sent to ECM.
(MASS AIR FLOW SEN) & Voltage sent to ECM is not practical when compared with the camshaft posi-
tion sensor signal and throttle position sensor signals.
PO110Q 0401 | Intake air temperature sen- | ® An excessively low or high voltage from the sensor is sent to ECM.
sor circuit
(INT AIR TEMP SEN})
® Rationally incorrect voltage from the sensor is sent to ECM, compared with
the voitage sigral from engine coolant temperature sensor.
PO115 0103 | Engine coolant temperature | ® An excessively high or low voltage from the sensor is sent to ECM.
sensor circuit
(COOLANT TEMP SEN)
P0O120 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
(THROTTLE POSI SEN) the voltage signals from mass air flow sensor, camshaft position sensor and
IACV-AAC vaive.
PO125 0908 | Engine coolant temperature | & Voltage sent to ECM from the sensor is not practical, even when some time
sensor function has passed after starting the engire.
(*COOLANT TEMP SEN) s Engine coolant temperature is insufficient for closed lcop fuel control.
P0O130 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)
PO130 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 constanly approx. 0.3V.
(FRONT 02 SENSOR-B1) | ® The maximum and minimum voltages from the sensor are not reached to the
specified voltages.
¢ |t takes more time for the sensor to respond between rich and lean than the
specified time.
P0135 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 hoard diagnosis and may cause the MIL to light up without
any malfunctions.

Abbreviations for Quick Reference of “DTC CONFIRMATION PRCOCEDURE"

IGN: ON

: Tuming the ignition switch ON is required for checking the tunction 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 to detect a maifunction {if one exists).

LIFTING

exists).
DRIVING : Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).
*3: In Diagnostic Test Mode ! (Self-diagnostic results)
*4: 1st trip DTC No. is the same as DTC No.

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

EC-76

228



TROUBLE DIAGNOSIS — General Description

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

X: Applicable
—: Not applicable

Chack items
{Possible Cause)

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

*2
“OVERALL
FUNCTION
CHECK"
CQuick Red.

Fail
Safe
System

MIL

Hlumination

Referaence
Page

# No failure

€l

MA

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

RUNNING

AUNNING

2 {rip

EC-111

# Harness or connectors
(The sensor circuit is open or shorted.)
¢ Intake air temperature sensor

& Intake air temperature sensor

LIFTING

2 trip

EC-116

® Harness or connectors
(The sensor circuit is open or shorted.}
® Engine coolant ternperature sensor

IGN: ON

2 trip

EC-121

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

IGN: ON

2 trip

EC-125

& Harness or connectors

(High resistance in the sensor circuit)
® Engine coolant temperalure sensor
® Thermgstat

RUNNING

2 trip

EC-130

IERY

LG

[FiE

PD

¢ The front heated oxygen sensor (right bank) circuit
is open or shorted.

® Front heated oxygen sensor (right bank)

® Front healed oxygen sensor heater (right bank)

RUNNING

1 trip

EC-135

FA

# Harness or connectors

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

RUNNING

2 trip

EC-136

& Harness or connectors
{The heater circuit is open or shorted.)
& Front heated oxygen sensor heater (right bank)

RUNNING

2 trip

EC-141

BR

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 cirguit.
In some cases, the “OVERALL FUNCTICN CHECK" is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PRCCEDURE".

When ne DTC CONFIRMATION PROCEDURE is available, the "NG™ result of the OVERALL FUNCTION CGHECK can be con-

sidered to mean the same as a DTC detection.

& During an "NG"” OVERALL FUNCTION CHECK, the DTC or 1st trip DTC might not be confirmed.

e This is Quick Reference of “OVERALL FUNCTION CHECK".
Detalls are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.

EC-77
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ENGINE RELATED ITEMS

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

Diagnostic Detected items
trouble code
No.*4 {Screen terms for Malfunction is detected when ...
CONSULT . CONSULT, "SELF-DIAG
GsT | ECM™3 RESULTS" mode)
P0O136 0707 | Rear heated oxygen sensor | ® An excessively high voltage from the sensor is sent to ECM.
{right bank) circuit ® The voltage from the sensor is constantly approx. 0.3V.
(REAR O2 SENSOR-B1) e The maximum and minimum voltages from the senscr are not reached to the
specified voltages.
® |t takes more time for the sensor to respond between rich and lean than the
specified time.
PO141 0002 | Rear heated oxygen senscor | &« 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 healer.)
{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 e The voltage from the sensar is constantly approx. 0.3V.
(FRONT O2 SENSOR-B2) | The maximum and minimum voltages from the sensor are nol reached to the
specified voltages.
® |t takes more time for the sensor to respond belween rich and lean than the
specified time.
PO150 0308 |Closed loop control (left e The closed loop control function does not operate even when vehicle is driv-
bank) ing in the specified condition.
{CLOSED LOOP-B2)
P0O155 1001 | Front heatled 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.)
{FR 02 SEN HTR-B2)
P0O156 0708 | Rear heated oxygen sensor | ® An excessively high voltage from the sensor is sent to ECM.
{leit bank) circuit ® The voltage from the sensor is constantly approx. 0.3V,
(REAR 02 SENSOR-B2) ¢ The maximum and minimum voltages from the sensor are not reached to the
specified voitages.
® |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 ©2 SEN HTR-B2)
PO171 0115 | Fuel injection system func- | @ Fuel injection system does not operate properly.
tion {right bank) (lzan side) | e The amount of mixture ratio compensation is too large.
(FUEL SYS LEAN/BK1) {The mixture ratio is too lean.)

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

Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE"

IGN: ON
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, sofenoid and cireuit.

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

Abbreviations for Quick Reference of "OVERALL FUNCTION CHECK”

IGN: ON
RUNNING :
LIFTING

DRIVING

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

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

exists).

: Lifting up the vehicle, running engine and spinning wheels are required for the ECM to detect a malfunction (it one

: briving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).

*3: In Diagnostic Test Mode Il (Self-diagnostic resulis)
*4: 1st trip DTC No. is the same as DTC No.

EC-78
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Diagnostic Trouble Code (DTC) Chart (Cont’d)

X: Applicable
—: Not applicable
uDTC *1 . *2
CONFIRMA- "OVERALL {Fail MIL Reference @l
Check ltems TION FUNCTION |Safe illumination | Page
(Possible Cause} PROCEDURE” | CHECK" Systern
Quick Ref. Quick Ref.
® Harness or connectors MA
(The ?]ensor circuit is open o(r shoned.})() AUNNING
e Rear heated oxygen sensar (right ban _ L . ;
e Fuel pressure (DRIVING) 2 trip EC-144 .
® |njectors EM
® Intake air leaks
® Harness or connectors
{The heater circuit is open or shorted.) _ . ; .
¢ Rear heated oxygen sensor heater (right bank) RUNNING 2 trip EC-149 LG
& Harness or connectors
{The sensor circuit is open or sharted.) EC
e Front heated oxygen sensor (left bank) _ . : }
e Injectors RUNNING 2 trip EC-153
® |ntake air leaks
o Fuel pressure FE
® The front rt‘\eated oxygen sensor (left bank) circuit is
open or shorted. _ _ : .
* Front heated oxygen sensor (left bank) RUNNING 1 trip EC-135 AT
® Front heated oxygen sensor heater (left bank)
® Harness or connectors
{The heater circuit is open or shorted.) . . ; .
e Front heated oxygen sensor heater (left bank) RUNNING 2 trip EC-158 )]
¢ Harness or connectors
(The sensor circuit is open or shorted.)
# Rear heated oxygen sensor (left bank) . RUNNING _ 2 tri EC-161 A
® Fuel pressure (DRIVING} P
® Injectors
® Intake air leaks
. (HT%rness or connectors \
e heater circuit is open or shorted. .
e Rear heated oxygen sensor heater {left bank) RUNNING - - 2 rip EC-166
BR
® Intake air leaks
® Front heated oxygen sensor {right bank)
# injector (right bank)
e Exhaust gas leaks RUNNING — — 2 trip EC-170 8r
# Incorrect fuel pressure
® Lack of fuel
* Mass air flow sensor BS
*1: @ This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNGCSIS FOR DTC PXXXX.

*2:. @ The "OVERALL FUNCTION CHECK” is a simpiified and effective way 10 inspect a component or circuit. ST
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 c¢an be con-
sidered to mean the same as a DTC detection. A
¢ During an "NG" OVERALL FUNCTION CHECK, the DTC or 1st trip DTC might not be confirmed.
® This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX. EL
1D
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

ENGINE RELATED ITEMS

Diagnostic Detected items
trouble code L
No.*4 (Screen terms for Malfunction is detected when ...
CONSULT, “SELF-DIAG
CO&E}J LT | Ecms RESULTS" mode)
PO172 0114 | Fuel injection system func- | @ Fuel injection system does not operate properly.
tion (right bank{(rich side) | e The amount of mixture ratio cormpensgation is too large.

(FUEL SYS RICH/BK1) {The mixture ratio is teo rich.)

PO174 0210 | Fuel injection system func- | ® Fuel injection system does not operate properly,
tion (left bank) {lean side) ® The ameunt of mixture ratio compensation is too large.
{FUEL SYS LEAN/BKZ) (The mixture ratio is too lean.)

P0O175 0209 | Fuel injection system func- | @ Fuel injection system does not operate properly.

tion (left bank) (rich side) ¢ The amount of mixture ratic compensation is too large.
(FUEL SYS RICH/BKZ2) (The mixture ratio is too rich.)
PO300 0701 | Mubtiple cy{linders‘ misfire {Three way catalyst damage) {Exhaust quality deterioration}
(MULTI CYL MISFIRE) The misfire ocecurs, which will damage | The misfire occurs, which will not dam-
PO3O1 0808 {No. t cylinder's misfire three way calalyst by overheating. age three way catalyst but will affect
{CYL 1 MISFIRE) emission deterioration.

PO302 0607 |No. 2 eylinder's misfire
(CYL 2 MISFIRE)
P0O303 0606 [No. 3 cylinder's misfire
(CYL 3 MISFIRE}
P0304 0605 | No. 4 cylinder's misfire
(CYL 4 MISFIRE}
P0O305 0604 [No. 5 cylinder's misfire
(CYL 5 MISFIRE)
PO306 0603 | No. 6 cylinder's misfire
(CYL 6 MISFIRE)
P0325 0304 | Knock sensor circuit & An excessively low or high vollage from the sensor is sent to ECM.
(*5) (KNOCK SENSOR)

P0335 0802 | Crankshaft position sensor | e The proper pulse signal from the sensor is not sent to ECM while the engine
(OBD} circuit is running with the specified engine speed.
[CRANK POS SEN (OBD)]

P0340 0101 | Camshaft position sensor ¢ Either 1° or 120° signal is not sent to ECM for the first few seconds during
circuit engine cranking.

(CAMSHAFT POSI SEN) | oot sascmnas s sesras s sra s sa ot eea s rart s anas s s e s emesveb e ammn e
e Either 1° or 120° signal is not sent to ECM often enough while the engine

speed is higher than the specified engine speed.

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

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

Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE"

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

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

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

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

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

*3: In Diagnostic Test Mode |l (Self-diagnostic results)

*4: 1st trip DTC No. is the same as DTC No.

*5: Freeze frame data is not stored in the ECM for the "Knock sensor”. The MIL will not light up for a "Knock sensor” malfunction.

EC-80 | 232



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

X: Applicable
—: Not applicable
“DTC *1 *2
CONFIRMA- “OVEBALL |Fail MIL Reference
Check Items TION FUNCTION |Safe llumination | Page @l
(Possible Cause) PROCEDURE” |CHECK” Systemn
Cluick Ref. Quick Ref.
e Front heated oxygen sensor (right bank}) A
® |njectors (right bank)
e Exhaust gas leaks BUNNING — — 2 trip EC-175
® Incorrect fuel pressure W
* Mass air flow sensor Syl
# |ntake air leaks
& Front heated oxygen sensor {left bank)
® |njectors (left bank} LE

# Exhaust gas leaks RUNNING — — 2 trip EC-180
® |Incorrect fuel pressure

& Lack of fuel

® Mass air flow sensor

e Front heated oxygen sensor (left bank)
e |njectors (left bank)

e Exhaust gas leaks RUNNING — — 2 trip EC-185
& Incorrect fuel pressure

® Mass air flow sensor

* Improper spark plug

® The secondary ignition contrel circuit is open or

shorted. {Three way AT
® Insufficient compression catalyst
® Incorrect fuel pressure damage)
* EGR valve
e The injector circuit is open or shorted. 1 trip El)
® |njectors DRIVING — — EC-190
¢ intake air leaks {Exhaust
® Lack of fuel quality dete-
® Magnetized drive plate rioration) EA

2 trip
RA

® Harness or connectors

(The sensor circuit is open or shorted.) RUNNING — — — EC-194
* Knock sensor B
. riamess or cannectors ) =

The sensor circuit is cpen or shorted. . _ : .
e Crankshaft position sensor (OBD) RUNNING 2 trip EC-197
® Dead (Weak) battery : st

® Harness or connectors

{The sensor circuit is open or shorted.)
. (Siamshaft DOSi(tliEoLn sensor)
e Starter motor section . } @
e Starting system circuit (EL section) RUNNING - - 2 trip EC-201 RS
¢ Dead (Weak) battery

B
*1: @ This is Quick Reference of “DTC CONFIRMATION 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 component or circuit. HIA
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. EL
® During an “NG" OVERALL FUNCTION CHECK, the DTC or 1st trip DTC might not be confirmed.
® This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DHAGNQOSIS FOR DTC PXXXX. D5

EC-81 233



TROUBLE DIAGNOSIS — General Description

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

ENGINE RELATED ITEMS

Diagnostic Detected items
trouble code
No.*4 (Screen terms for Malfunction is detected when ...
CONSULT ECM*3 CONSULT, "SELF-DIAG
GST RESULTS” mode)
P0400 0302 |EGR function ® The EGR flow is excessively low or high during the specified driving condi-
(EGR SYSTEM]) tion.

PO420 0702 | Three way calalyst function | ® Three way catalyst does not operate properly.
(right bank) * Three way catalyst does not have enough oxygen storage capacity.

(TW CATALYST SYS-B1)

P0430 0703 | Three way catalyst function | e Three way catalyst does not operate properly.
(left bank) e Three way catalyst does not have enough oxygen storage capacity.

(TW CATALYST SYS5-B2)

P0443 0807 | EVAP canister purge control | ® An improper voltage signal is sent to ECM through the EVAP canister purge
solenoid vaive eircuit comral solenoid valve.
{PURG CONT/N & 5/V)

® The vacuum signal is not sent to EVAP canister purge centrol vaive under the
specified driving condition even though EVAP canister purge control soienoid
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 o 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, solenocid and circuit.
RUNNING : Running engine is required for checking the function of the sensor, switch, solenoid and circuit.

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

DRIVING : Drving 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 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 malfunction (if one
exists). )

DRIVING : Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).

*3: In Diagnostic Test Mode I (Self-diagnostic results)

*4: 1st trip DTC No. is the same as DTC No.

EC-82
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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

llumination

Reference
Page

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

® EGRC-solenoid valve

® EGR valve vacuum tube leaks

® EGR temperalure sensor

RUNNING

2 trip

EC-207

& Three way catalyst
e Exhaust tube

® |njectors

@ |njector leaks

# [ntake air leaks

RUNNING

2 trip

EC-216

e Three way catalyst
® Exhaust tube

® |njectors

® Injecter leaks

# Intake air leaks

RUNNING

2 trip

EC-216

e Harness or connectors
{The EVAP canister purge contro! solenoid valve
circuit is open or shorted.)

¢ Harness or connectors
(The EVAP canister purge control sclenoid valve
circuit is shored.)

& EVAP canister purge controi solenoid valve

& Mass air flow sensor

& Throttle position sensor

¢ Engine coolant temperature sensor

e EGR valve

® Intake air system
{Intake air leaks}

e Hoses

e EVAP canister purge conirol valve (built into EVAP
canister)

e Canister control vacuum check switch

® Harness or connectors
{The EVAP canister purge cantrol solenoid valve
circuit is open.)

e EVAP canister purge control solenoid valve

& Hoses
(Hoses are connected incorrectly.)

® Canister control vacuum check switch

RUNNING

RUNNING

2 trip

EC-219

*1. @ This is Quick Reference of "DTC CONFIRMATION PROCEDURE”,
Details are described in each TROUBLE DIAGNOSIS FOR DTG 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 ne 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 or 1st trip DTC might not be confirmed.

& This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.
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TROUBLE DIAGNOSIS — General Description

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

ENGINE RELATED ITEMS

Diagnostic Detected items
trouble'code
No."4 {Screen terms for Malfunction is detected when ...
CONSULT, “SELF-DIAG
C‘:)(I‘:‘:ISS'II:"J- ECM*3 RESULTS” mede)

P0500 0104 | Vehicle speed sensor ¢ircuit | @ The almost 0 km/h {0 MPH} signal from the sensor is sent to ECM even
(VEHICLE SPEED SEN) when vehicle is driving.

P0505 0205 |Idle speed conirol function | The idle speed control function does not operate properly.
(IACV-AAC VALVE)

PO&00 — Sigral circuit from A/T con- | @« ECM receives incorract voltage from A/T control unit continugusly.

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

(A/T COMM LINE) CONSULT.

POB05 0301 ECM ® ECM calculation function is malfuncticning.
(ECM}

PO705 1003 | Park/Neutral position switch | # The signal of the park/neutral position swiich is not changed in the process of
circuit engine starting and driving.
(PARK/NEUT POSI SW)

P1220 1305 | FPCM circuit e An improper voltage signal from the FPCM, which is supplied to a point
{FPCM) between the fuel pump and the dropping resistor, is detected by ECM.

P1320 0201 I?nition signaf circuit ® The ignition signal in the primary circuit is not sent to ECM during engine
(IGN SIGNAL-PRIMARY) cranking or running.

P1336 0805 %%rg()shaft position sensor | @ The chipping of the drive plate gear tooth (cog) is detected by ECM.
[GRANK P/S (OED)-COG]

P1400 1005 | EGRC-solenoid valve ® The improper voltage signal is sent to ECM through the solenoid valve.
(EGRC SOLENCID/V)

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

Abbreviations for Quick Reference of "DTC CONFIRMATION PROCEDURE"

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

LIFTING : 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 exisis).
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 maltunction (if ong
exists).
DRIVING : Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).
*3: In Diagnostic Test Mode Il {Self-diagnostic results)
*4: 1st trip DTC No. is the same as DTC No.
*6: 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 fogic, 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

Check ltermns
{Possible Cause)

DTG *q
CONFIRMA-
TION
PRCCEDURE"
Quick Ref.

“OVERALL
FUNCTION
CHECK”
Quick Ref,

2

Fail
Safe
System

MIL
{llumination

Reference
Page

® Harness or connectors
(The; sensor circuit is open or shorted.)
& Vehicle speed sensor

DRIVING

LIFTING

2 trip

EC-229

¢ Harness or connectors
(The IACV-AAC valve circuit is shorted.)
e |[ACV-AAC valve
® Harness or connectors
{The IACV-AAC valve circuit is open.)
e |ACV-AAC valve

RUNNING

2 trip

EC-233

® Harness or connectors
(The circuit between ECM and A/T control unit is
open or shorted.)

o A/T control unit

RUNNING

EC-237

« ECM
(ECCS control module}

RUNNING

2 trip

EC-240

#® Harness or connectors
(The inhibitor switch circuit is open or shorted.)
® Harness or conneclors
{The circuit between ECM and A/T control unit is
open or shorted.}
& Inhibitor switch
* AT control unit

IGN: ON

2 trip

EC-242

& Harness or connectors

(The FPCM circuit is open or shorted.)
e Dropping resistor
¢ FPCM

RUNNING

2 trip

EC-245

® Hamess or connactors (The primary ignition control
circuit is open or shorted.)

® Power transistor unit

¢ [gnition coil

e Camshalt position sensor

e Camshaft position sensor circuit

RUNNING

2 trip

EC-251

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

RUNNING

2 trip

EC-260

e Harness or connectors
(The EGRC-sclenoid valve circuit is open or
shorted.)

o EGRC-solenoid valve

IGN: ON

2 trip

EC-264

*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 o 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 or 1st trip DTC might not be confirmed.

# This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNQSIS FOR DTC PXXXX.
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

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

Diagnostic
trouble code

Detected items

No.*4 {Screen terms for Malfunction is detected when ...
CONSULT ECM*3 CONSULT, "SELF-DIAG
GST RESULTS” mode)
P1401 0305 | EGR temperature sensor e An excessively low or high voltage from the sensor is sent to ECM, even
circuit 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 supplied to the EVAP canister purge control valve,
{CAN CONT VC CHK 5w}
P1605 0804 | A/T diagnosis communica- | @ An incorrect signal from A/T contrel unit is sent to ECM.
tion line
(AT DIAG COMM LINE)
P1900 1308 [ Cooling fan circuit e Cooling fan does not operate properly.
{COOLING FAN) {Overheat)
® Cooling system does not operate properly.
{Qverheat) .
» Engine coolant was not added to the system using the proper filling
method.

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

Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE”

IGN: ON

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

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

LIFTING

: 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 to detect a malfunction (if one exists).

LIFTING

exists).
DRIVING : Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).

*3: In Diagnostic Test Mode Il {Self-diagnostic resuits)

*4: 1st trip OTC No. is the same as DTC No.

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

EC-86
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

X: Applicable
—: Not applicable
“DTC 1 *2
Check It CONFIRMA- [ “OVERALL Fail MIL Reference @&l
eck llems TION FUNGTION Safe lllumination Page
(Possible Cause) PROCEDURE" | CHECK" System
Quick Ref. Quick Ref.
& Harness or connectors W2
(The EGR temperature sensor circuit is open or
shorted.) — RUNNING — 2 trip EC-268
® EGR temperature sensor
* Malfunction of EGR or EGRC-solenoid valve EM
® Harness or connectors
(The canister controf vacuum check switch circuit
is open.)
® Hoses LG
{Hoses are connected incorrectly.) RUNNING —_ — 2 trip EC-273

* Throttle position sensor

. En%ine coolant temperature sensor

« EVAP canister purge control solenoid valve
e Canister control vacuum check switch

® Haress or connectors

. g/_l}ecgg?:&’ltrr‘l‘li?atlon line circuit is open or shorted.) IGN: ON _ _ 2 trip £C-278
e Dead (Weak) baltery

e Harness or connectors.

(The cooling fan circuit is open or shorted.) AT
e Cooling fan
® Radiator hose IGN: ON
e Radiator : . 3
® Radiator cap o (RUNNING) B 21p EC-281 P

e Water pump
® Thermoslat
For more information, refer 1o “MAIN 12 CAUSES OF
OVERHEATING", (EC-286). FA

*1. ® This Is Quick Reference of "DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNOSIS FOR BTG PXXXX.

*2: @ The "OVERALL FUNCTION CHECK" is a simplified and effective way 1o inspect a component or circuit. [BA
In sorme 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- BR
sidered to mean the same as a DTC detection.

¢ During an "NG" OVERALL FUNCTION CHECK, the DTC or 1st trip DTC might not be confirmed.

# This is Quick Reference of "OVERALL FUNCTION CHECK”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX. ST
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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 itemns

No."4 jon i hen ...
(Screen ferms for CONSULT, Malfunction is detected w
CONSULT . B
GST ECM*3 SELF-DIAG RESULTS” mode)

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 positicn.

PO710 1208 | Fluid temperature sensor e A/T control unit receives an excessively low or high voltage from the
(FLUID TEMF 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.

P0725 1207 | Engine speed signal e AT control unit does not receive the proper voltage signal from tha
(ENGINE SPEED SIG) ECM.

PO731 1103 [Improper shifting to 1st gear posi- | ® A/T cannot be shifted to the 1st gear position even electrical circuit is
tion good.
(A/T 15T SIGNAL)

PG732 1104 | Improper shifting to 2nd gear posi- | ® A/T cannot be shifted to the 2nd gear position even electrical circuit is
tion good.
(AT 2ND SIGNAL)

0733 1105 |Improper shifting io 3rd gear posi- | ® A/T cannot be shifted to the 3rd gear position even electrical circuit is
tion good.
(A/T 3RD SIGNAL)

PQO734 1106 |Irmproper shifting to 4th gear posi- | ® A/T cannot be shifted to the 4th gear position or perform lock-up even
tion or TCC electrical circuit is good.
(A/T 4TH SIGNAL OR TCC)

P0O740 1204 1 T/C clutch solenoid valve = AT control unit detects the improper voltage drop when ii tries to
{TOR CONV CLUTCH SV) operate the solenoid valve.

PO745 1205 |Line pressure solenoid valve e A/T control unit detects the improper voltage drop when it tries to
{LINE PRESSURE S/V) cperate the solenoid valve.

PO750 1108 | Shift solenoid valve A e A/T control unit detects the improper voltage drop when it tries to
(SHIFT SOLENQID/V A) operate the solenoid valve.

P0O755 1201 | Shift solenoid valve B & A/T control unit detects the improper voltage drop when it tries to
(SHIFT SCLENQOID/V B} operate the solenoid valve.

P1705 1206 | Throttle position sensor ® A/T control unit receives an excessively low or high voltage from the
Throttle paosition switch SENSOI.
(THRTL POSI SEN-A/T)

P1760 1203 | Overrun clutch solencid valve e AT contral unit detects the improper voltage drop when i tries 10
(OVERRUN CLUTCH 5/V) operate the solenoid valve.

*1: DRIVING pattern 1-6 means as follows:

Pattern 1 should meet b and c.

Pattern 2 should meet a and c.

Pattern 3 should meet a through e.

Pattern 4 should meel a and b.

Pattern 5 should mest a through c.

Pattern 6 should meet a through 4.
*3: In Diagnostic Test Mode |l (Self-diagnostic results)
*4: 1st trip DTC No. is the same as DTC No.

a: Selector lever is in D" position.

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

¢ Throttie opening is over 1/8.

d: Engine speed is over 450 rpm.

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

*: For details, refer to each DTC CONFIRMATION PROCE-
DURE in AT section.
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TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

X: Applicable
—: Not applicable

“0TC 1 2 8
CONFIRMA- {“OVERALL Fail MIL Reference
Check ltems TION FUNCTION | Safe ltumination | Page Gl
(Possible Cause) PROCEDURE" | CHECK" System
Quick Ref. Quick Ref.
A
¢ Harness or connectors MA
) S DRIVING .
(The switch circuit is open or shorted.) — — 2 trip
o ) {pattern 1)
# Inhibitcr switch EM
& Harness ar connectors
L DRIVING .
{The sensor circuit is open or shorted.) — X 2 trip
. (pattern 6)
¢ Fluid temperature sensor
® Harness or connectors . DRIVING LC
(The sensor circuit is open or shorted.) e X7 2 trip

. attern 2
& Revolution sensor (P )

-
Harness or connectors DRIVING

(The signal circuit s open or shorted.) (pattern 5) — X7 2 trip

e Shift solenoid valve A EE

® Shift solenoid valve B

¢ Overrun clutech solenoid valve AT
A

e Line pressure solencid valve
@ Each cluich

& Hydrauiic control circuit DRIVING — — 2 trip
{pattern 3} See "Self- PD
diagnosis™,
T *TROUBLE
: ] DIAG- FA
® T/C clutch solenoid valve NOSES" in AT
® Harness or connectors section.
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip
& T/C clutch soiencid valve
& Harness or connectors BR
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip
® Line pressure selenoid valve
e Harness or connectors ST
{The sclenoid circuil is open or shorted.) IGN: ON — X7 2 trip
® Shift solenoid valve A
o Harness or connectors
{The solenoid circuit ts open or shorted.) IGN: ON — X7 2 trip BS
e Shift solencid valve B
® Harness or cannectors
(The sensor circuit is open or shorted.) DRIVING _ X7 2 trip BT
® Throttle position sensor (pattern 4}
» Throttle position switch
¢ Harness or connectors A
{The solenotd circuit is open or shorted.) IGN: ON — X 2 trip
® Overrun clutch solenoid valve
*1: & This is Quick Reference of "DTC CONFIRMATION PROCEDURE". L
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 2)4

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 or 1st trip DTC might not be confirmed.
& This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNOSIS FOR DTG PXXXX.
*7: & When the fail-safe operation occurs, the MIL illuminates.
*8: @ The MIL illuminates after A/T control unit enters the fail-safe mode in two consecutive trips, if both the “Revolution sensor” and
the “Engine speed signal” meet the fail-safe condilion at the same time.
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TROUBLE DIAGNOSIS — General Description

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

INSPECTION PRIORITY
if some 1st trip DTCs or DTCs are displayed at the same lime, perform inspections one by one based on the
following priority chart.

Priority

Detected items (DTC)

1

e ECM (P0605, 0301)

e Mass air flow sensor circuit
(P1100, 0102}

# Throtlle position sensor circuit
{P0120, 0403)

® EGRC-solenoid valve circuit
(P1400, 1005)

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

e Camshaft position sensor circuit
{P0340, G101)

e Vehicle speed sensor circuii
(P0O500, 0104)

@ Intake air temperature sensor cir-
cuit (POT10, 0401)

« Knock sensor circuit (P0325,
0304}

* Engine coofant temperature sensor
circuit (P0115, 0103) (PO125,
0908)

# [gnition signal circuit (P1320,
0201)

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

# Canister control vacuurn check
switch circuit (P1443, 1505)

® EGR temperature sensor circuit
{P1401, 0305)

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

® A/T related sensors, solenoid
valves and swilches {P0705-
PO710, 1101-1208)

& Front heated oxygen sensor
heater c¢ircuit (PO135, 0901)
(PO155, 1001)

e Cooling fan circuit (P1900, 1308)

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

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

¢ Rear heated oxygen sensor circuit
{P01386, 0707} (PO156, 0708)

¢ Hear heated oxygen sensor heater
circuit {P0141, 0902) (PO161,
1002)

¢ EGR function (P0400, 0302)

e |(ACV-AAC valve circuit
{P0505, 0205)

e Misfire (PO306 - PO300, 0603 -
0701)

e Closed loop control
(P0O130, 0307) (PO150, 0308)

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

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

® Fuel injection system function
(PO172, 0114), {(P0171, 0115},
{PO175, 0209), (P0O174, 0210)

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

e Signat circuit from A/T control unit
to ECM (P0600)

EC-90
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TROUBLE DIAGNOSIS — General Description

The ECM enters fail-safe mode, if any of the following malfunctions is detected due to the open or short cir-
cuit. When the ECM enters the fail-safe mode, the MIL illuminates. However, the MIL will not illuminate if the

Fail-Safe Chart

“start signai circuit” malfunctions.

DTC No. . . ) A
Detected items Engine operating condition in fail-safe mode
CONSULT ECM*1
GST
PO100 0102 [Mass air flow sensor cir- | Engine speed wiil not rise more than 2,400 rpm due to the fuel cut.
cuit
PO115 0103 | Engine coolant tempera- | Engine coolant temperature will be determined based on the time after
ture sensor circuit fuming ignition switch "ON” or “"START".
Condition Engine coolant temperature decided
Just as ignition switch is turned ON or o N
Start 40°C (104°F)
More than 4 minutes aftar ignition Start 80°C (176°F)
40 - 80°C {104 - 176°F)
Except as shown above (Depands on the time)
P0O120 0403 | Throttle position sensor | Throttle position will be determined based on the amount of mass air flow

cirguit

and the engine speed.
Therefore, acceleration will be poor.

Driving condition

When engine is idling Normal

When accelerating Poor acceleration

Start signal circuit

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

This prevents extra enrichment.

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

ECM

Fail-safe system activating condition when ECM is malfunctioning
The computing function of the ECM was judged to be malfunctioning.
When the fail-safe system activates, i.e. if the ECM detects a maliunction
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-
ticning

When the fail-safe system is operating, fuel 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.

Fue! pump relay is “ON” when engine is running
Fuel
uel pump and "OFF" when engine stalls.

IACV-AAC valve Fully open
Cooling fan Cooling fan relay “ON" when engine is running, and

“"OFF" when engine stalls.

*1: In Diagnostic Test Mode Il {Sel-diagnostic resuits}

EC-91
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
T
% o
— o T
T 2 w
- = o Ty
S o I Pld|=|a
) Plzlo Elalg| <
= 16 {¢2 wfwps &L
5 = <L = =) O
Z rgl G e lzia|l2lx
SYSTEM e 12|56 o) ol#lz|3lu
| i ] Ol |lw| Z = 5| 2 o | Reference page
— Basic engine control system Lt Z |2 lg 1 alE z|p|&| =
o clwjztolz|Z2|Z(E13lc]|2
= v o] 5 - =] Q S o< ] o g
Jun — ] 2 3 T = — S o | = 0
Zlz|l2|ci2|o1n | =]k o T
BIglZ2lo|9 2|l |P|lw{wl|s
Llglz |2 jm|a|x Elz| =
ogtr2l=l1g|lalal=l=t2(8l5|5] =
gyl |«lC|2x|alZElZ|2|BIE
2lcla|Si5|3(212|8|8(8|5|E
=L O 5] = 2
T|Ga|E |||z |a|B|B|5|a
AA [ AB | AC[AD | AE ] AF |AG | AH | AJd | AK | AL | AM | HA
Fuel Fuel pump circuit L ® 0 O e OO O EC-245, 294
Fuel pressure reguiator system L ® Ol Oolololo]lO|lO O EC-23
Injector circuit L ] ® e O e L ] [ ] [ ] EC-289
Evaporative emission system O{Oolec|lolO01O0lOl0O1 O O EC-20
Air Positive crankcase venilation system OlOJTO[O]O1O{0O |00 Q10 EC-22
Incorrect idle speed adjustment OO ® 1 OO | e O EC-27
IACV-AAC valve circuit L4 L L] * L L EC-233
IACV-FICD solencid valve gircuit @ ¢ OO e EC-304
Ignition Incarrect ignition timing adjustment Olo|e | el e LI L] EC-27
Ignition circuit e e o | s |0 e | @ L EC-251
EGR EGR confrol solenoid valve circuit O|le*]lOolO O EC-264
EGR system Ol1O|e e |O e e O EC-207
Main power supply and ground circuit e |OJOlO10O ® | e OO O EC-106
Cooling lCooIing fan circuit OlOITC|lOIOIo|O|l OO *| O O EC-281
Air conditioner circuit OO C OOt |01 0O0]10 @] O HA section

® ; High Possibility ltem
(; Low Possibility Item

EC-92
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
T
4 ]
—_ O T
E = o
o = i w
Q o H E Cz) = o @[I
< o ] =L = o an
w Dlz|o Slale]3
5| |5]2)¢ AEIEIEE
< L=z |c Sifim |5t
SYSTEM s = o z L MA
5| =2 Q o |+ 2]
— ECCS system @ z|ojo|ulz Pl |812|¢ Reference page
i Elad | 2| E zltw |9}t O
i S12|lul=z(2|2l2|2]|8)z2]|¢2
<|d|e|5|2|8|5|8(E|2|2|8|& EM
< = o (o] — 5 oc o v W m =
w = o) @ O o [ Q
w = [a] = o > =
o Elg|lwl2|=Z15|8|lal|l5|5|z
= L = =) = 2] [53] o
Elz({E|x2|C|18|&la|S|ZE|lelo|w
Elc|a|2|5|3|8|2/8|E(8]|8|E LG
< |z |uw|& % Y10 |gid|l=z|xIx|x
T |W|IT|® T|x | Bl |0 |Ww|W]am
AA{AB | AC |AD| AE| AF |AG [AH | AJ { AK | AL | AM | HA
ECCS Camshaft position sensor circuit L] EC-201
Mass air flow sensor circuit L ® *® | O e ® [} [ ] EC-111
Front heated oxygen sensor ciruit O|le O e LR L EC-136, 153
Engine coolant temperature sensorcircuit | ® | @ | 8 | O | O | O | ® | ® | O O EC-121, 130 [FE
Throttle position sensor circuit L I e i OH| e LB Ke] [ ] EC-125
ll_rr::i;reci throttle position sensor adjust- e |0 olelolofe O EC-73 T
Vehicle speed sensor circuit OO ) O EC-229 A
Knock sensor circuit ® | OO O EC-194
ECM ololo o[l O[Ol OO O EC-91, 240 BD
Start signal circuit @) EC-292
Park/Neutral position switch circuit O O OO O EG-242
Power steering oil pressure switch circuit O OO EC-301 2 ﬁ‘\
Electrical load signal circuit O C EC-308 i
® ; High Possibility ftem
(; Low Possibility I[tem M
[RUA

ST

RS

BT

HA

EL
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYSTEM

— Engine mechanical & other

SYMPTOM

ROUGH IDLE/HUNTING

IDLING VIBRATICN

& | HESITATION/SURGING/FLAT SFOT
5| SPARK KNOCK/DETONATION

& | LACK OF POWER/POOR ACCELERATION

2| HIGH IDLE/LOW IDLE

>
o]

b
I

& | SLOW/NO RETURN TO IDLE

; OVERHEATS/WATER TEMPERATURE HIGH

£ | EXCESSIVE FUEL CONSUMPTION

Z | EXCESSIVE OIL CONSUMPTION

I | BATTERY DEAD (UNDER GHARGE)

Reference page

Fuel

Fuel tank

Fuel piping

®|0 |2 | HARD/NO START/RESTART (EXCP. HA)

O

Vapor lock

Valve deposit

O

Poor fuel {Heavy weight gasoline, Low
octane)

N @]

Air

Air duct

Air cleaner

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

Throttle body, Throttle wire

FE section

Air leakage from intake manifold/
Collector/Gasket

Cranking

Battery

Alternator circuit

OO & [@ O OO O [OIOIOID!1E| ENGINE STALL

ClIo| @ e OO0 O G O

Ol & (® O [CO] O (O 1O

OO ® O] O [O|0] © [OF IO

QIO G| O[O0 O O] |C

QO] &« O C OO0 O] O

Q0

Starter circuit

El section

Drive piate

inhibitor switch

AT section

Theft warning circuit

EL section

Engine

Cylinder head

Cylinder head gasket

Cylinder block

Piston

oliollole:

Piston ring

Cannecting rod

Bearing

Crankshatt

Valve
mechanism

Timing chain

Camshaft

intake valve

Exhaust valve

OO

Exhaust

Exhaust manifold/Tube/Muffler/Gaskat

Three way catalyst

Cle|C|e|0|e|e|el|sjeleC| a0 e|aleiT|C]| o |0 O

elielie] elie] ollelielole]ele] olle]

Lubrication

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

'
-

Oil level (Low)/Filthy oil

Cogling

Radiator/Hose/Radiator filler cap

Thermostat

Water purmp

Water galiery

Cooling fan

Cootant level (low)/Contaminated coolant

CROPRIICORIO|

CRRICIOIOIO] @ [O|eC|C|e| e e el|OI0eC|O

ORIDICICIOIC] O [O|eC|C|e| 8|00 OI0I00|e|e
o]ie} o)¢]¢] olie] Nolsil J ol o] elie] o] o)ele]elell Je

CRIOICIBOIG] O |CO|C]|e|e| e e(DIO|000 0| e

QIORIOICOIC] & [O|eC|(e| e e eQIOIOICIT| 0

ool olieleliel SN N eIL el LILIE L lielielelelelr 1N}

Olel| elele

o] ol olle}ole]®

@ ; High Fossibility item
(; Low Possibility ltem
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

¢ Specification data are reference values.

® Specification data are cutput/input values which are detected or supplied by the ECM at the connector. &
* Specification data may not be directly related to their components signals/values/operations.
i.e. Adjust ignition timing with a timing light before monitoring 1IGN TIMING, because the monitor may show the specification data
in spite of the ignition timing not being adjusted 1o the specification data. This IGN TIMING monitors the data calculated by the WA
ECM according to the signals input from the camshaft position sensor and other ignition timing related sensors.
& |f the real-time diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air flow
sensor, first check to see if the fuel pump control circuit is normal. EM
MONITOR ITEM CONDITION SPECIFICATION
CMPS-RPM (POS) ® Tachometer: Connect Almost the same speed as the CON- L@
CMPS-RPM (REF) ® Run enging and compare tachometer indication with the CONSULT value. SULT value.
& Engine: After warming up Idle 10-17V
MAS AIRFL SE L Arr.cond:tu.JTer”smtch: OFF
& Shift fever. “N
® No-load 2,000 rpm 15-2.1v
COCLAN TEMP/S e Engine: After warming up More than 70°C (158°F) EE
FR 02 SEN-B2
.................................. 0-0.3V ¢ Approx. 0.6 - 1.0V
FR 02 SEN-BT AT
* Engine: After warming up Maintaining engine speed at 2,000 rpm
FR 02 MNTR-B2 LEAN ¢ RICH
.................................. Changes more than 5 times
FR 02 MNTR-B1 during 10 seconds. Bh
RR 02 SEN-B1
.................................. 0 - 0.3V o Approx, 0.6 - 1.0V
RR O2 SEN-B2 [FA
& Engine: After warming up Maintaining engine speed at 2,000 rpm
RR 02 MNTR-B1
.................................. LEAN < RICH
RR 02 MNTR-B2 RA
VHCL SPEED SE e Turn drive wheels and compare speedometer indication with the CONSULT Almost the same speed as
value the CONSULT value R
BATTERY VOLT e ignition switch: ON (Engine stopped} 11 - 14V
m itebe Throttle valve: fully closed 0.35 - 0.65V
THRTL POS SEN . Igmllpn switch: ON ST
(Engine stopped) Throttie valve: fully opened Approx. 4.0V
EGR TEMP SEN & Engine: After warming up Less than 4.5V
START SIGNA| & Ignition switch: ON — START — ON OFF - ON — OFF E’Sg
i [T Throttle valve: Idle position ON
CLSD THLAP SW ] Ignm_on switch: ON
{Engine stopped) Throttie valve: Slightly open OFF BT
£ At de th Air conditioner switch: “OFF” OFF
e Engine: After warming up, idle the
AIR COND SIG engine Air conditioner switch: “ON" ON
(Compressor operates.) HA
Shift lever: "P” or “N” ON
P/N POSI SW & ignition switch: ON
Except above OFfF =
i ] ] Steering wheel in neutral position OFF
PW/ST SIGNAL . Engme: After warming up, idie the (farward direction)
engine - - “@X
The steering wheel is turmned ON
Rear window defogger; "ON” ON
LOAD SIGNAL e Engine: Running
Rear window defogger: “OFF” OFF
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TROUBLE DIAGNOSIS — General Description

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

MCNITOR ITEM CONDITION SPECIFICATION
IGNITION SW * [gnition switch: N — CFF ON — OFF
: ¢ Engine: After warming up Idie 2.4 -3.2 msec
INJ PULSE-B2 ® Air conditioner switch: "OFF” T )
..................................  Shift lever: “N”
INJ PULSE-B1 ¢ No-load 2,000 rpm 1.9 - 2.8 msec.
Idie 1.0 - 1.6 msec
B/FUEL SCHDL ditto
2,000 rpm 0.7 - 1.3 msec
, Idle 10° BTDC
IGN TIMING ditto
2,000 rpm More than 25° BTDC
] ldla 10 - 20%
IACV-AACIV ditto
2,000 rpm —
A/F ALPHA-B2
.................................. o Engine: After warming up Maintaining engine speed at 2,000 rpom |50 - 159%
A/F ALPHA-B1
AIR COND RLY & Air conditioner switch: OFF — ON OFF — ON
e |gnition swilch is turned to ON (Operates for 5 seconds) an
FUEL PUMP RLY & Engine running and cranking
Except as shown above QFF
. o Engine coolant temperature is 104°C
e After warming up engine, idle the (219°F) or less OFF
COOLING FAN engine. - -
® Air conditioner switch: “OFF" Engine coolant temperature is 105°C ON
(221°F} or more
Alr conditioner switch: QFF OFF
IACV FICD SV Engine: Running Air conditioner switch: ON ON
{Gompressor operates)
o Engine: After warming up dle ON
eoRosoLy |3 Areores swen OrF
o No-load ’ Engine speed is 2,000 rpm. OFF
) ‘ Ide ON
CAN CON VC SwW ® Engine; After warming up
] 4,000 rpm OFF
PURG CONT sV ® Ignition switch: ON OFF
FR 02 HTR-B1 e Engine speed: ldie ON
FROQHTR-BQ ......... e Engine speed: Above 2,900 rpm OFF
RR 02 HTR-B1  Engine speed: Idie ON
RRQQHTnaz ......... ® Engine speed: Above 3,600 rpm OFF
® Engine: After warming up Idle 17.0 - 35.5%
CAULD VALUE . Aur_condutuon:\.eflswnch: "QFF"
* Shift lever: "N o
o No-load 2,500 rpm 15.0 - 30.0%
iti itoh: Throttle vaive: fulfy closed 0.0%
ABSOL THP/S . Igmhpn switch: ON Y o
{Engine stopped) Throttle valve: fully opened Approx. 88%
* Engne: Afler warming up__ Idle 25 - 6.0 grmis
MASS AIRFLOW ir conditioner switch:
& Shift lever: "N”
s No-toad 2,500 rpm 9.5-19.0 gm/s
Within 30 seconds of starting engine Approx. OV
FPCM DR VOLT ditto More than 30 seconds after starting
. Approx. 4.2V
engine
Within 30 seconds of starting engine HI
FPCM ditto Mare than 30 seconds after starting LOW

engine

EC-96
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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 A

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

rise after “CLSD THL/P SW” is changed from “ON” to “OFF”. &
CLSD THLP SW -00'08  ABSOL THP/S -00"09 THRTL POS SEN 00709
10:22 +02'69 1022 % +02"69 10:22 x0.4V +02"69
OFF ON 0 25 50 75 100 0 13 26 38 51 LC
Fa {” s "
Release T

Full l
!
i

Depress
SEF058P
AT
CMPS-RPM (POS), MAS AIR/FL SE, THRTL POS SEN, RR 02 SEN-B1, FR 02 SEN-B1, INJ
PULSE-B1 PD
)
Below is the data for “CMPS-RPM (POS)"”, “MAS AIR/FL SE”, “THRTL POS SEN”, “RR O2 SEN-B1”, “FR
02 SEN-B1” and “INJ PULSE-B1" when revving engine quickly up to 4,800 rpm under no lcad after warm-
ing up engine sufficiently. FA
Each value is for reference, the exact value may vary.
LB A
8%
@
~
E BR
o s ‘CMPS«HPM (PQOS)" should increase gradually
& g o4 while depressing the accelerator pedal and
8 x should decrease gradually after releasing 510
— the pedal without any intermittent drop or rise.
2 e
By e g - RS
S o«
3 8o =
BT
85 51 HA
53
eF
o]
.
EL
z :
2 g 7 ' " *« “MAS AIR/FL SE" should increase when
% * - : depressing the accelerator pedal and should HX
3 , B L VP decrease at the moment *THRTL POS SEN” is
'é 0 closed {accelerator pedal is released).
T w
o o
% 3o =
SEF935Q
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TROUBLE DIAGNOSIS — General Description

-00"06
+04'67

THRTL POS SEN

-00'06
+04"87

-00'06 KR Q2 SEN-Bft

FR O2 SEN-B1

09:25

-00"06
+04"67

IN.J PULSE-B1

09:25

x0.1V

09:25

x0.01v

09:25

+04"67

x0.01V
128

MSEC
10

26 as 51

13

256

192

128

64

258

192

64

20

15

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

*'FR 02 SEN-B1” may increase immediately after
depressing the accelerator pede! and may
decrease after releasing the pedal.

«“INJ PULSE-B1” should increase when depressing
the accelerator pedal and should decrease
when the pedal is released.

SEF936Q
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value

T Lglove box PREPARATION
1. ECM is located behind the front passenger side dash. For this
inspection, remove the front passenger side dash. Gl

WA

connector B
\ SEF937Q [E

2. Remove ECM harness protector.

LG

A=

ECM harness protector
AT

MEF140D

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

= f
E1
Thin wire Tester probe

SErse7l  ECM HARNESS CONNECTOR TERMINAL LAYOUT

E H.S. D24

[44]45]46]47] [64]es[es| |67 ]
> 1[48[49]50]51] 52[ 53] 68[69] 70[ 71]
[54]55]56]57] 58] 73] 74| 75] 76]

|59[60|61|62|63[ I?? 78|79 m

SEF533P

101|1021103[104) (1051106/107[108
109110 1111112y [113[114{115{116
117[118{119{120( 1121/122{123]124)
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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 0.4V
1 Y Ignition signal (No. 1) Idle speed (AC voltage)
2 LG/B Ignition signal (No. 2) — :
3 |w lgnition signai (No. 3) [Engine is running. | Approximately 0.5V
Engine speed is 2,000 rpm. (AC voltage)
[Engine is running.|
Iign'nion switch "OFF” 0.1V
For a few seconds after turning ignition switch
4 GY/R | ECCS relay (Self-shutoff) “OFF”
[Tgnition swiich "OFF”)
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
[Engine is running.|
5 LW Tachometer Approximately 1V
ldle speed
) ) llgnilion switch “ON"
6 R/W A/T diagnosis signal [E — = | 0- 3.0V
ngine is running.
[Engine is running. | Approximately 0.4V
7 P/B Ignition signal (No. 4} idle speed (AC voltage)
8 R Ignition signal (No. 5)
9 aQy Ignition signal (No. 6) |Engine is running.| Approximately 0.5V
Engine speed is 2,000 rpm (AC voltage)
[Engine is running. |
10 B ECCS ground l_ Engine ground
Idle speed
[Ignition switch “ON"|
For 5 seconds after turning ignition switch 0-1V
“ON”
11 B/R Fuel pump relay |Engine is running.]
|Igni!i0n switch "ON"I BATTERY VOLTAGE
5 seconds after turning ignition switch “ON” (11 -14v)
[Engine is running |
0-1Vv
Air conditioner switch is “ON".
12 SB Air conditioner relay

[Engine is running.}

Air conditioner switch is "OFF”.

BATTERY VOLTAGE
(11- 1Y)

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

EC-100
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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.| BATTERY VOLTAGE @j”
Cooling fan is not operating. (11 - 14V)
14 P Cooling fan relay
Engine is running.
| ’ 0-1V LA
Cooling fan is operating.
LEng‘me is running.J (Warm-up condition) EM
Idie speed (within 30 seconds after stariing Approximately OV
engine)
15 OR/L Fuel pump control module LE
(FPCM} [Engine is running.| (Warm-up condition)
Idle speed (30 seconds after starting engine Approximately 10V EC
and thereafter)
“gnition switch "ON’:[ Approximately 0V -
18 G/OR Malfunction indicator lamp LEngine i running.l BATTERY VOLTAGE
idle speed {11 - 14V} o
AT
[Engine is running. |
19 B ECCS ground Engine ground
Idle speed ED
|Ignition switch "ON"I Approximately OV
20 Y/R Start signal _ i BATTERY VOLTAGE
|lgnmon switch “START | (1 - 14V) [FE)
[Engine is running. |
Air conditioner switch is "ON”. (Compressor Approximatety 0.5V
21 B/P Air conditioner switch operates.)
|Engine is running.‘ BR
Approximately 5V
Air conditioner switch is “"OFF", _
{Ignition switch "ON"| ST
Approximately OV
Gear position is “N” or "P”,
22 R/G Inhibitor switch BS
|[gn|'tion switch "ON”
Approximately 5V
Except the above gear position -
&)
[Ignition switch "ON”| {(Warm-up condition)
0.35 - 0.65V
Accelerator pedal released M
23 B Throttle position sensor A
{Ignition switch "ON”}
Approximately 4V
Accelerator pedal fully depressed Bl
||gniti0n switch “OFF”| ov
24 wiB Ignition switch
|Ignition switch "ON”| BATTERY VOLTAGE 1o
(11 - 14v)
lEngine is running.]
25 8 ECCS ground Engine ground
]_ fdle speed
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
|Engine is running. |
. Approximately 2.5V
29 | BY Vehicle speed sensor Jack up front wheels and run engine at idie in | (AC voltage)
“1” position.
|Ignition switch “ON"
|_ Approximately 8Y
i ; Accelerator pedal released
31 GYL Throttle posit{on switch
{Closed position} [fgnition switch "ON”
Approximately OV
Accelerator pedal depressed
[Engine is running. |
32 B ECCS ground L Engine ground
Idle speed
}Engine is running.]
) _ Approximately 8.5V
35 B/Y Canister control vacuum Engine speed is 2,000 rpm.
check switch |Engine is running.]
ov
ldle speed
anhion swilch "ON"] {Warm-up condition)
Approximately 0.4V
37 . Throttle position sensor Accelerator pedal released
slgna |Ignition switch “ON"|
Approximately 3V
Accelerator pedal fully depressed
'Engine is running. |
ov
Power steering oil pres- Steering wheel is being turned.
39 G/W .
sure swilch [Engine is running |
Approximately 5V
Steering whee! is not being turned.
42 G Sensor's power supply llgnition switch “ON" Approximately 5V
[Engine is running.| (Warm-up condition)
43 B Sensor's ground ov
idle speed
44 LY Camshaft position sensor [Engine is running.} Approximately 2.1V
48 G/B (REF) ldle speed (AC voltage)
Camshaft position sensor | [ENGIne is running | Approximately 2.5V
45 LG
{POS) Idle speed (AC voltage)
Crankshaft position sensor | |[ENgine is running.| Approximately 0.3V
47 B/W
{OBD) Idle speed (AC voltage)
Front heated oxygen sen- Engine i$ running. |
50 w sor {Right bank) ‘ o ) 0 - Approximately 1.0V
51 W Front heated oxygen sen- After warming up sufficiently and engine speed (periodically change)

sor (Left bank)

is 2,000 rpm.

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

EC-102
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG vohage)
NO.
[Engine is running.| (Warm-up condition)
1.0- 1.7V @l
I_ ldle speed
54 W Mass air flow sensor — - —
|Eng|ne is runnlng.| (Warm-up condition) 5.2y RIA
Engine speed is 2,000 rpm,
; Engine is running. | {Warm-up condition)
55 OR Mass (r;ur flow sensor I L J Approximately OV =
groun ldle speed
Rear heated oxygen sen- [Engine is running.l LG
56 w sor {Right bank) .
57 L Rear heated oxygen sen- - After warming up sufficiently and engine speed 0 - Approximately 1.0V
sor (Left bank) is 2,000 rpm.
0-5.0V
. ) it ) .
59 YIG Engine coolant tempera [Engine IS TUnming _1 Output voltage varies with EE
iure sensor engine coolant tempera-
ture.
Intake air t t 0- 5.0V AT
60 G/R sr;:s:jralr emperature |Engine is running.| Qutput voltage varies with
intake air temperature.
PD
[Engine is running.} {Warm-up condition)
Idte speed {(within 30 seconds after starting 0-04V En
Fuel pump control module engine)
62 L
(FPCM) check [Engine i5 running.J (Warrm-up condition)
| imately 4V RA
Idle speed (30 seconds after starting engine Approximately
and thereafter}
|Engine is running. | (Warm-up condition) ' B
Less than 4.5V
Idle speed
63 BR EGR temperature sensor 8T
[Engine is running.| (Warm-up condition}
0-1.0V
EGR system is operating.
|Engire is running.| RS
64 w Knock sensor L 20-3.0V
Idle speed 8T
Ilgnition switch "ON”' BATTERY VOLTAGE
Rear window defogger switch is “OFF". (11 - 14V}
66 R/L Electrical load sigrat A
' [Ignition switch "ON"|
0-1Vv
Rear window defogger switch is “ON". =
EL
67 B/wW — — BATTERY VOLTAGE
70 BIW Power supply for ECM |Ign|t|0n switch “ON [ (11 - 14V) -
Data link connector for ['gnition switch "ON"]
69 BR L 6- 10V
GST GST is disconnected.

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

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NOC.
73 LB AST signal No. 1 {Ignition switch "ON"| 6 - 8Y
74 PL A/T signal No. 2 |Igni1ion switch "ON"| 6 -8V
75 BR/Y |Engine is runningj Appreximately OV
Data link connector for .
76 BRAW Idle speed Approximately 5V
CONSULT Connect CONSULT and select DATA MONI- P Y
78 BR/W TOR mode. Approximately 3.5V
77 R A/T sighal No. 3 /Ignition switch “ON"| ov
[Ignition switch "ON”
Approximately 8V
- . Throttle position switch Accelerater pedal released
power supply [Ignition switch “ON”]|
ov
Accelerator pedal depressed
80 Y/B Power supply (Back-up) ]Ignition switch "OFF”[ ﬁ}:-r_TiF:); VOLTAGE
[Engine is running |
9 - 14V
Idle speed
101 L IACV-AAC vaive Engine is running |
Steering wheel is being turned. 410V
Air conditioner is operating.
Rear window defogger is “ON",
Headlamps are “ON”.
102 Y Injector No. 1
104 w Injector No, 3
106 R/L Injector No. 5 [Engine is running. | BATTERY VOLTAGE
108 | LGB | Injector No. 2 ldle speed (11 - 14V)
111 P/B Injector No. 4
113 aY Injector No. 6
|Engine is running. |
0-05v
idle speed
103 R/B EGRC-solenoid valve d— :
(Engine is running.| BATTERY VOLTAGE
|_ Engine speed is 2,000 rpm. (11 - 14V}
[Engine is running.|
0-05V
107 G Rear heated oxygen sen- Engine speed is below 3,600 rpm.
) K — :
sor heater {Right bank) Englne s running] BATTERY VOLTAGE
Engine speed is above 3,600 rpm. (11 -14V)
anine is running.]
108 B ECCS ground Engine ground

Idle speed

EC-104
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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.
EVAP canister purge con- - TN BATTERY VOLTAGE
14 LG trol solenoid vatve |Igmt|0n switch "ON | (11 - 14V) Gl
[Engine is running |
A
Air conditioner switch is “ON”. (Compressor 0-0.5v WA
115 | LG IACV-FICD solenoid valve operates.)
(Engine is running.| BATTERY VOLTAGE el
Air conditioner switch is “"OFF”. (11 -14Y)
[Engine is running.J LG
116 B ECCS ground Engine ground
Idle speed
"7 BW Counter current return [Ignition switch “ON"} 3’?“,:54?; VOLTAGE
[Engine is running.|
0-05V
Front heated oxygen sen- Engine speed is below 2,800 rpm.
119 B/Y . AT
sor heater (Right bankj} [Engine is running| BATTERY VOLTAGE
Engine speed is above 2,900 rpm. {11 - 14v)
%)
|Engine is running.] P
0-0.5v
- Engine speed is below 2,900 rpm.
121 B/Y Front heated oxygen sen EA
sor heater (Left bank) [Engine Ts running | BATTERY VOLTAGE
Engine speed is above 2,900 pm. (11-14Y) i
RA
[Engine is running.}
0-0.5V
, Engine speed is below 3,600 rpm.
123 RAW Rear heated oxygen sen BE
sor heater (Left bank) lEngine s running—.| BATTERY VOLTAGE
Engine speed is above 3,600 rpm. {11 - 14v) 8T
{Engine is running_.]
124 B ECCS ground Engine ground
Idie speed - BS
B
A
EL
I
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

- EC-MAIN-0O1
BATTERY
|
)
20A 7.5A Refer ta EL-POWER. WWIWEE : Detectable line for DTC
werwam © Non-detectable line for DTC
Bf'w vi
O -
START |IGNITION
SWITCH
OFF g
ACC ON
]
W/B
W!fB Y/B
s )
wW/B YiB
@ ®
? -
Y/B  W/B YB
[En el
& & |Eccs
[l l] RELAY
Q ?
GY/R BR/Y B/W
l I BR/Y + To EC-IGN/SG
T T
wW/B YiB  BW GY/R BW B
4]l sl [ [l 61 (757
IGNSW BATT CHIN SSOFF ECMP ECMP ECM
(ECCS
CONTROL
MODULE}
Fo7
=]
1{3ls Alz]3y IS 1LY 5]7
Eaf Fo8
2 W \4]5]8/ \5|6]7 y 3

101]102|103]104] [105{106]107(108]
1091110] 111[112] [113]|114{115]11§]
NMB 119020 [1217122]123[124)

(4

2 [aas]ee]a7] [eaos]es]
a[sasol51[s2[5aee[eof o[
a2 72
= % AP HS.

5B160|61162]63] (77176179

TEC132
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit

(Cont’d)
EC-MAIN-02
@&l
R : Deiectable line f?r bDTC MA
m—  Non-detectable line for DTC
EM
ECM
{ECCS
et L6
GIEQ GLNEIC GE(:II GLTJI Glil'.'ilE GL{\EIE GIN_D-,E
25 32 10 19 108 118 124
s S i
| [ -
@ *o—0—0—0
l AT
! PD
T
FA
_!3_ B 2 RA
= e
L BR
ST
RS
Ef)
AT i
FHp @
EL
DX

101102 103]104] [108fr06]107]108] __ [112]3] [4]
1oa[110111]12] [113]114]115] e .-Ei...ﬂmﬂ [10]
n7[118]nshaof [r2tfizef1zaies) Fepeima 118

SEFE78Q
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

4

[Q]

[6]3]
2] [1]

SEF938Q

o CONNECT (Cont d)
HS. DIAGNOSTIC PROCEDURE
[__EcM__|o[connEcToR]| INSPECTION START
24
o o Start engine. Yes | Go to “CHECK POWER
Is engine running? "| SUPPLY-II" on next page.
= _ .
" sersoor| [ v
5 oA CHECK POWER SUPPLY-I. NG, | Check the fotiowing.
1. Turn ignition switch “ON", e Harness connectors
H.S 2. Check voltage between ECM terminai ,
"_ ECM 9] CONNECTOH]I @ and ground with CONSULT or tester. & Hamess for open or
10,19,25,32,108, 116,124 Voltage: Baﬁery voltage short between ECM and
I oK ignition switch
‘ if NG, repair harness or
@i@ connectors.
1 B h 4
= CHECK GROUND CIRCUIT-I. NG_ Chack the following.
SEFB06P| | 1. Turn ignition switch “OFF". ® Harness connectors
: 2. Disconnect ECM harness connector. (F),

Behind ECM = \ 3. Check harness continuity between ECM ® Harness for open or
terminals G, @, @, @, (08, (8), short between ECM and
and engine ground. engine ground

ECCS relay Continuity should exist. If NG, repair harness or
\ It OK, check harness for short. cannectors.
\ QK
¥
CHECK POWER SUPPLY-]I, NG | Check the following.
N ZZAY N 1. Disconnect ECCS relay. | ® Hamess connectors
>———-—= Front door RH \\MEF4326 2. Tum ignition switch “ON". D, (3
3. Check voltage between terminais O , ® 7.5A fuse
BISCONNECT (@ and ground with CONSULT or # Harness for open or
. Gé} tester. shart between ECCS
Voltage: Battery voltage relay and baitery
ﬂ 3 r——— 6K e Harness for open or
1 short between ECCS
relay and harmess con-
nector
If NG, repair harness or
D G connectors.
MEF433G D b
CHECK OUTPUT SIGNAL CIRCUIT. NG; Repair harmess or connec-
D] 1. Turn ignition switch “OFF”". " tors.
[ e @e Snd am.—~ || 2. Check harness continuity between ECM
HS. Eé} l@ TS. terminal @ and terminal @ .
Continuity should exist.
ECM O] CONNECTOR thurty u X

If OK, check harness for short.

OK

h 4

Go to "“TROUBLE DIAGNOSIS FOR DTC
P1320", EC-251.

EC-108
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

CONNECT

W

| __Ecm__jo]connecTonj
80,117
—

®

)

~ SEF935Q

Main Power Supply and Ground Circuit

(Cont’d)

CHECK POWER SUPPLYAIIL.

1. Stop engine.

2. Check voltage between ECM terminals
@, and ground with CONSULT or
tester.

Voltage: Battery voltage

NGL Check the following.

® Harmess for open or
short between ECM and
harness connector (F3)
i NG, repair harness or
connectors,

OK

y

CONNECT

A€

[ Ecm  [ofconnecTor]|
67,72

o

:f.ﬁ
G-

Ley

" SEF940Q

*

\

ECCS relay

DISCONNECT
A€

[ ecm

[of connecTorlf

67.72

& DISCONNEST
A€

l’*

[6]
7

SEF941Q

A€

6] 3]
[715]

~

o |

MEF438G

CHECK POWER SUPPLY-IV.

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

2. Check voltage between ECM terminals
&), (® and ground with CONSULT or
tester.

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

OK | Go to “CHECK GROUND

CIRCUIT-Il" on next page.

Case-1: Battery voltage does not
exist.

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

approximately 0V.
NG
Case-2 | gy 1o "CHECK ECCS
RELAY” an next page.
Case-1
) 4
CHECK HARNESS CONTINUITY NG; Repair harness or connec-
BETWEEN ECCS RELAY AND ECM. "] tors.

1. Disconnect ECM harness connector.

2. Disconnect ECCS relay.

3. Check harness continuity between ECM
terminals &, @ and terminal & .
Continuity should exist.

If OK, check harness for shont.

OK

y

'_CHECK VOLTAGE BETWEEN ECCS
RELAY AND GROUND.

Check voltage between ferminal & and
ground with CONSULT or tester.
Voltage: Battery voltage

NG .| Check the following.

lOK

®

EC-109

"1 & Hamess for opean or
short between ECCS
relay and harness con-
nector (F3)

If NG, repair harmess or

cennectors.

i
EN
LG
FE
AT
PD
FA

RA

oA
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

4. Check harness continuity between ECM
terminals (@, @, &, @, (®) . (75),

and engine ground.
Continuity should exist.
If OK, check harness for short.

CK

y

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

Trouble is not fixed.

h 4

Chack ECM pin terminals for damage and
check the connection of ECM harmess
connector. Reconnect ECM harness con-
nector and retesi.

b 4

INSPECTION END

EC-110

[1] (Cont’d)
O
o—l I.
CHECK ECCS RELAY. NG | Replace ECCS relay.
1 1. Apply 12V direct current between relay "
terminals D and @ .
2. Check continuity between relay termi-
nals @ and @, ® and & .
SEC202B 12V (@_ - @) a;.'.oplied:
Continuity exists.
[J] =Y No voltage applied:
Eé}] No continuity
ECM ©O| CONNECTCR oK
10,19,25,32,108,116,124 d
\—-_.._'—l
J ’
‘ CHECK GROUND CIRCUIT-I\, NG | Check the following.
C@ 1. Turn ignition switch “OFF", e Hamess connectors
2. Loosen and retighten engine ground (Fs),
SCrews. e Harness for open or
3. Disconnect ECM harness connector. short between ECM and
SEF606P engine ground.

If NG, repair harness or
connectors.
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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

seresog] 1M, The ECM detects the air flow by means of this current change.

Diagnostic
heck I
Trouble Malfunction is detected when .. C gc ems
{Possible Cause)
Code No.
P0O100 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) Volage sent to ECM is not practical when com-
pared with the camshaft position sensor and
throttle positioh 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
1) Turn ignition switch "ON”, and wait at least & seconds.
2) Start engine and wait at least 3 seconds.
3) Select “MODE 77 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 teast 5 seconds and
then turn “ON".

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

NG
FaoLs

EC-111

LA

EM

BT

A
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TROUBLE DIAGNOSIS FOR DTC P0100

OK NG

MAS AIR/FL SE +00"21 MASAIR/FL SE +00°21
15:48 x0.1V  +02"45 15:48 x0.1V  +02"45

0 13 26 38 5.1 0 1I3 2.6 8 5
)

s
N

N\
\

p

[ ——

SEF998N
CALC LOAD 20%
COOLANT TEMP g5°C
SHORT FT #1 2%
LONG FT i1 0%
SHORT FT #2 4%
ILONG FT #2 0%
ENGINE SPD 2637RPM
VEHICLE SPD OMPH
IGN ADVANCE 41.0°
INTAKE AIB 41°C
MAF 14.1gm/sec
THROTTLE POS 3%

SEF534P

— m CONNEGT
[ ECM iOiCONNECToaHB
54

_J'l
D O

e

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.
4) Wait at least 10 seconds at idle speed.
OR
@ 1) Turn ignition switch “ON”.
= 2) Start engine and warm it up sufficiently.
3) Wait at least 10 seconds at idle speed.
4) Select “"MODE 7” with GST.
OR
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”, wait at least 5 seconds and
then turn “"ON”.
5) Perform diagnostic test mode il (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 1st trip DTC might not be con-
firmed.

Procedure for malfunction C

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

3) Start engine and warm it up sufficiently,
4) Check the voltage of mass air flow sensor with “DATA
MONITOR”.
5} Check for linear voltage rise in response 1o increases to
about 4,000 rpm in engine speed.
OR
1) Turn ignition switch "ON”.
2) Start engine and warm it up sufficiently.
3) Select “MODE 1" with GST.
4)
5)

Check the mass air flow with “MODE 1”.
Check for linear mass air flow rise in response to
increases to about 4,000 rpm in engine speed.
OR
1} Turn ignition switch “ON".

2) Start engine and warm it up sufficiently.

3) Check the voltage between ECM terminal 6% and
ground.

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

EC-112
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TROUBLE DIAGNOSIS FOR DTC P0100

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

(Cont’d)
BATTERY EC-MAFS-01
|
7.5A Refer 1o EL-POWER. @l
L]
Y/B
EE  Deoteclable line for DTG MA
— . Non-detectable line for DTC
E¥
Y/B
ey
LG
Y/B
B/wW
=l
MASS AIR
FLOW SENSOR
? G o5
/8 Y8 LS,J_]

é II] (5|] ECCS " ~ 5 AT
et ¢ N I I
LI < L7 | i po
GY/R BAW I I
i I
I e :
@ I :
| | : R
I I
' I
H < ) ®-:{its— o
I “““““
ST
GY/R B/W BAW W OR
S30TF ECMP ECMP QA+ G- ECM B%
(E(C)g%qm B B
MODULE) =4 =+
F37 BT
[

ry

o
~Jox
a
w
o] B4
|
mi
i
S
‘
N
[+
(7]
F

DD (&

D

f=2)

1o1]1o2]108]104] [105] 081 07] o8] IEIEIEI a 23]

109110l ri1{nz| [nsf{naf1is]s 10 i
AR EEE@EE GY HS.
HRAE EEERD 3

17]118] 118120 t121{122]123|12

iy

SEFE20Q
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TROUBLE DIAGNOSIS FOR DTC P0100

7

Mass air flow sensor

" harness connector /6
R

\ p

e

ner housing
W SEF542Q

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

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

G

HME

w2

(l2is

ol

SEF536F

Fuel pressure regulator

ST

MEF715F]

v
CHECK POWER SUPPLY. NG> Check the tollowing.
1. Turn ignition switch “QFF”. e Harness for open or
2. Disconnect mass air flow sensor har- short between mass air
ness connector. flow sensor and ECM
3. Tum igniticn switch “ON”. ® Harness for open or
4. Check voltage between terminal @ and short between mass air
ground with CONSULT or tester. flow sensor and ECCS
Voltage: Battery voltage relay
¥ NG, repair harness or
OK connector.
B
NG :
CHECK GROUND CIRCUIT. | Repair harness or connec-
1. Turn ignition switch “OFF". tors.
2. Disconnect ECM harness connector.
3. Loosen and retighten engine ground
SCrews.
4. Check harness continuity between ter-
minal @ and ECM tarminal G.
Continuity should exist.
If OK, check harness for shon.
OK
:
CHECK INPUT SIGNAL CIRCUIT. NG'._‘ Repair harness or connec-
Check harness continuity between termi- iors,
nal (1 and ECM terminal Gi.
Continuity should exist.
If OK, check harness for short.
OK
y
NG

ﬁ HSCONNEC
'
HS.

M€

IL_Ecm o] connecTor]|
55

[Q]

&)

SEFE37P|

m DISCONNECT
A€

& DISCONNECT
Vel 23

[ Ecm ECONNECTM
654

05

SEF538P

CHECK COMPONENT

{Mass air flow sensor).

Refer to “COMPONENT INSPECTION”
ch next page.

OK
¥

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

Trouble is not fixed.

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

A

INSPECTION END

EC-114

Replace mass air flow sen-
Sar.
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TROUBLE DIAGNOSIS FOR DTC P0100

[0 @ AE
o O

Mass air flow SGHS/
harness connector Q

ulf

 Air cicen y
— Air cleaner housing SEF943Q)
SEF6DIP|

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
1.0-17

idle (Engine is warmed-up sufficiently.}

Idle 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-115

@l

MIA
ERM
LG
FE

AT
PD

[FA
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TROUBLE DIAGNOSIS FOR DTC P0110

sensor harness
connector

\LH headtamp

Q SEF944Q

Intake Air Temperature Sensor (DTC: 0401)

The intake air temperature sensor is mounted to the air duct
(behind headlamp LH). The sensor detects inrtake air temperature
and transmits a signal to the ECM.

The temperature sensing unit uses a thermistor, which is sensitive
to the change in temperature. Eleclrical resisiance of the thermistor
decreases in response to the temperature rise.

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

{Reference data)

201
1ok )
g: Intake air temperature Resistance (ki)
[ °C (°F)
g 4 Acceptable
- 2f —10 (14) 7.0-11.4
[+
g 08F 20 (68) 21-29
2 04t 80 (176) 0.27 - 0.38
0.2t
1 | P U
20 0 20 40 60 80 100
(-4) (32) (68){104) (14D} (17€) (212}
Temperature "C (°F} SEFO12P
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck ltems
No (Possible Cause)
PO110 A} An excessively low or high voltage from the sensor is | ® Harness or connectors
041 sent to ECM. {The sensor circuit is open or shorted.)
........................................................................................... ® Intake air temperature sensor
B) Rationally incorrect voltage from the sensor is sent to
ECM, compared with the voltage signal from engine
coolant temperature sensor.
DIAGNOSTIC TROUBLE CODE CONFIRMATION
W MONITOR ¥ NO FAIL PROCEDURE
OOLAN TEMP/ a0°C .
¢ S Procedure for malfunction A
@ 1) Turn ignition switch “ON".
=/ 2} Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
- OR
@%—T 1) Turn ignition switch "ON" and wait at least 5 seconds.
= 2) Select MODE 7 with GST.
RECORD ) o
SEFoezp oy 1) Tum ignition switch “ON” and wait at least 5 seconds.
-~ 2) Turn ignition switch “OFF”, wait at least 5 seconds and
FUEL 5YS #1 OPEN then turn “ON”
FUEL SYS #2 OPEN . s . .
CALC LCAD 0% 3) Perform diagnostic test mode Il (Self-diagnostic results)
COOLANT TEMP 31°C with ECM
SHORT FT #1 0% !
LONG FT #1 0%
SHORT FT #2 0%
LONG FT #2 0%
ENGINE SPD O0RPM
VEHICLE SPD OMPH
IGN ADVANCE 1.0°
INTAKE AIR 25°C
SEF549P

EC-116
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TROUBLE DIAGNOSIS FOR DTC P0110

{L__Ecm _lofconnector|

kg
,e_

” SEF45Q

intake Air Temperature Sensor (DTC: 0401)
(Cont’'d)

Procedure for malfunction B

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

(194°F).

{a) Turn ignition switch “ON".

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

{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 steps before 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.

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 80°C

(194°F).

(a) Turn ignition switch “ON".

(b) Select MODE 1 with GST.

(c) Check the engine coolant temperature.

(d) If the engine coolant temperature is not less than
g0°C (194°F), turn ignition switch “OFF” and cooi
down engine.

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

3) Start engine.

4) Shift selector lever to “D" position.

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

2 minutes.

6} Select MODE 7 with GST.
OR

NO
TOOLS,

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”.
{p) Check voltage between ECM terminal 8 and ground.
Voltage: More than 1.0 (V)
{c) If the voltage is nol more than 1.0 (V), turn ignition
switch “OFF"” and ccol down engine.
e Perform the following steps before the voltage is below
1.0V.
3) Start engine.
4) Shift selector lever to “D” position.
5) Hold vehicle speed at 70 to 80 km/h (43 to 50 MPH) for
2 minutes.
6) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
7) Perform diagnostic test mode |l {Self-diagnostic results)
with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (DTC: 0401)

(Cont’d)
INTAKE AIR W etectable line for DTG
/’W\ TEMPERATURE
\YYyv/J SENSOR m—— : Non-detectable line for DTC
2 LJ
G/R B
G/A B
[l ---- =t - - &
L*—]
/R i
[ ] ORAL OH/L
w73
D)
ORL €
G/R B O!."L
IFacT @l =
TAMB GND-A ECM
{ECCS SGE,\?SS AT
CONTROL CONTROL
MODULE) UNIT
Refer to last page {Foldout page).
- p N M (B2
= 12]3]4 t[2]3[C[4]5]6
G2 ED \5678] ) O R o i i s
GY GY W
""__1
BB NIBEEEEDRE I§| p3lal2seE7zel ool iBaEAR4ES
AR HE G EETZE pelsioelaopolalszpaiaafaciashariad]] 3

101[102}103]104] [105]108[107
108110 111 112] (13114115
nr|1ig nef20] 1121122123

{d4]as]aelar] [64les]ag e
IR EEEREE R D
5E|55I56I5?I5§I7%|74|?5[7%| GY HS.

|59l60i61]62]69 l77[78{791

SEF6810Q
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TROUBLE DIAGNOSIS FOR DTC P0110

N/

1 r
Air duct

Intake air _-
temperature
sensor harness
connector

i
\LH headlamp

SEF946Q

A € Gy

[

MECB810B|

DISCONNECT

A€

£l

1123

L=

MECB11B

Intake Air Temperature Sensor (DTC: 0401)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

@l
¥
CHECK POWER SUPPLY. NG | Check the tollowing. WA
1. Turn ignition switch “OFF". "| @ Harness connectors
2. Disconnect intake air temperature sen- (FD), EM
sor harness connector. e Harness for open or
3. Turn ignition switch “"ON”. short between ECM and
4. Check voliage between terminal @ intake air temperature e
and ground. sensor
Voltage: If NG, repair harness or
Approximately 5V connectors.
OK
[ ¢ NG i e
CHECK GROUND CIRCUIT. .| Check the lollawing.
1. Turn ignition switch “OFF". | & Harness connectors
2. Check harness continuity between ter- D, AT
minal (I and engine ground. e Harness connectors
Continuity should exist. (F20),
If OK, check harneass for short. & Harness connectors ED
(u2),
OK
¢ Harness for open or
short between ECM and [5/4,
intake air temperature
sensor
& Hamness for open or A
short between A/T con-
trol unit and intake air
temperature sensor B
If NG, repair harness or
conneclors.
y ST
CHECK COMPONENT NG | Replace intake air tem-
(Intake air temperature sensor}. "| perature sensor. RS
Refer to "COMPONENT INSPECTION”
on next page.
oK B
Y
Disconnect and reconnect harness con-
nectors in the circuit. Then retest. HA
Trouble is not fixed.
Check ECM pin terminals for damage and EL
check the connection of ECM harness
connector.
Reconnect ECM harness connector and [
retest.
y
INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (DTC: 0401)

(Cont’d)
COMPONENT INSPECTION

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

SEF%47Q

. (Reference data)

0 Intake ai

g_ ntake air temperature Resistance ka

[ °C (°F)

g 4 Acceptable
3 2} 20 (68) 21-29
3 48 80 (176) 027 -038
& af

0.2

0.1

26 0 20 40 60 80 100
{4) (32) (B8) (104} (WD (176)(272)
Temperature °C {°F)

SEF012P
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TROUBLE DIAGNOSIS FOR DTC P0115

Sensor

Engine Coolant Temperature Sensor (ECTS)

(DTC: 0103)

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

which is sensitive to the change in temperature. The electrical

resistance of the thermistor decreases as temperature increases. VA
SEF594K EM
0r (Reference data)
gl : ] LG
EI Engine CO?:}?Z‘ tempera Voltage Resistance
g ar Acceptable °C (°F) (V) (h€2)
s 2f EC
§ 10} —10 (14) 4.4 7.0-114
w 0.8
3 oaf 20 (68) 35 21-29 o
0.21 50 (122) 2.2 0.68 - 1.00 '
0 55— 20 a6 B0 B0 100 90 (194) 0.98 0.236 - 0.260
(-4) (32) (68)(104)(140)(176) (212) AT
Temperature °C (*F} SEFa12P 110 (230) 0.64 0.143 - 0.153
PD
Diagnostic
Frouble Code Malfunction is detected when ... PChPfglk I'gems
No. {Possible Cause} =8
PO115 ® An excessively high or low voltage irom the sensor is | ® Hamess or connectors
0103 sent 1o ECM. (The sensor circuit is open or shorted.)
® Engine coolant temperature sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION Bl
PROCEDURE
1} Turn ignition switch “ON”. &7
2) Select "DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
on RS
1) Turn ignition switch “ON” and wait at least 5 seconds. ~
2) Select “MODE 7” with GST.
= - Of - . BT
oy 1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at {east 5 seconds and
then tum “ON". BA
3) Perform diagnostic test mode Il (Self-diagnostic results)
with ECM.
(ElL
DX
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TROUBLE DIAGNOSIS FOR DTC P0115

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

EC-ECTS-01

R - Detectable line for DTG

ENGINE COOLANT e N ;
AN TEMPERATURE ' Non-detectabie line for DTC
WS SENSOR
iL2 i ILL]
YiG OR/L
Y/G OR/L
2 Jp----=c---- 1
[ A
Y/G oifL
@ OR/L OHrL

M78
ORA
IJ_I
= (@)
oin.
Y/G B ORJL
[5o]l [zl 5]
™wW GND-A ECM
(ECCS Ty AT
CONTROL CONTROL
MODULE) UNIT

Refer to last page (Foldout page).

12) = (M2) (B3)
112]3]cl4[5]6]7 =
\3]4/ A RERRIER G2
BR W v
1]2[31a][oiofi[idizhi4
s{6[7|8| [sh7[s[9zo

101]102{103{104{ |105106]107]
109/ 110{ 11]1124 1134 114| 115
M7} 1181191120 121]1122|12))

SEFe820Q
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TROUBLE DIAGNOSIS FOR DTC P0115

-
t:/ N—

\Engine coolant
temperature sensor
harness connector

l SEF948Q
Y o
s 1
an)
&
N
,
@) D
SEF541P
S ]
A€ &
alo
= Lo
SEF542P

Engine Coolant Temperature Sensor (ECTS)

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

INSPECTION START

,
CHECK POWER SUPPLY. NG | Check the following.
1. Tum ignition switch “OFF". "] ® Harness connectors
2. Disconnect engine coolant temperature GDE
sensor harness connector. ® Harness for open or
3, Turn ignition switch “ON", short between ECM and
4. Check voltage between terminal @ and engine coolant tempera-
ground with CONSULT or tester. ture sensor
Voltage: If NG, repair harness or
Approximately 5V connectors,
OK
B| 3
CHECK GROUND CIRCUIT. NG__ Check the following.
1. Tumn ignition switch "OFF". | @ Harness connectors
2. Check harness cantinuity between ter- (Fig},
minal D and engine ground. ® Harness connectors
Continuity should exist. .
i OK, check harness for shaort. ® Harness connectors
T aD.

e Harness for open or
short between ECM and
engine coolant tempera-
ture sensor

o Harness for open or
short between A/T con-
trol unit and engine cool-
ant temperature sensoer

it NG, repair harness or

conneclors.
4
CHECK COMPONENT NG | Replace engine coolant
{Engine coolant temperature sensor). "| temperature sensor.

Refer to "COMPONENT INSPECTION”
on next page.

oK

h

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.

INSPECTION END

EC-123
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TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

N (DTC: 0103) (Cont’d)

COMPONENT INSPECTION

Engine coolant temperature sensor

Check resistance as shown in the figure.
{Reference data)

Temperature °C {°F} Resistance kQ
20 (68) 21-29
SEF152P 50 (122) 0.68 - 1.00
or 90 (194) 0.236 - 0.260
B .
41 If NG, replace engine coolant temperature sensor.
g ar Acceptable
o 2|
=
S 48
£ ool
vl .
021
0.1 L

20 0 20 40 60 80 100
(+4) {32) (B8} (104} (140} (176)(212)
Temperature *C (°F)

SEFO12P
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TROUBLE DIAGNOSIS FOR DTC P0120

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 output 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.

Idte 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 throttle position switch” is built into the throttle position sen-

sor unit.
Supply voltage: 5V
= (Applied between terminal
o No. 1 and 3)
Wide open 5 6.0
/ throttle g
pO%‘)IthH o Output voltage between
switch ] R
(4) = terminal No. 2 and 3
D‘= b ‘E Closed =
— ) throttle £ 40
Lo position g
switch E
Throttle 2
o] position Z a9 /
— sensor 2 /
@
(=]
pi
°
=
E- 00 45 20 135
oo
e Throttle valve opening angle (deg}
MECE93BA

Diagnostic Check Items
Trouble Malfunction is detected when ... -
(Possible Cause)
Code No.
P0120 ® An excessively low or high voltage from the sensor is | ® Harness or connectors
0403 sent to ECM. {The sensor circuit is open or shorted.)

& Hationally incorrect voltage is sent to ECM compared | e Throttle position sensor
with the signals from mass air flow sensor, camshaft
positicn sensor and IACV-AAC valve.

@l
[MIA
=
LG
FE
AT
PD

FA

EC-125 277



TROUBLE DIAGNOSIS FOR DTC P0120

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

OVERALL FUNCTION CHECK

% MONTOR % No Fai [] Use this procedure to check the overall function of the throtile
THRTL POS SEN 0.48V iti ircui i i i i
ARear Ho 0% position sensor circuit. During this check, a 1st trip DTC might not

be confirmed.
1) Start engine and warm it up sufficiently.
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
MONITOR” mode with CONSULT.
RECORD ] 5) Select “THRTL POS SEN” and “ABSOL TH-P/S” in
i “DATA MONITOR" mode with CONSULT.

i SEF024P
6) Press RECORD on CONSULT SCREEN at the same
time accelerator pedal is depressed.
L g data OKdata 7) Print out the recorded data and check the following:
SEN 00°00 THRTL POS SEN o5 0] .
1538 X0V 0354 1535 X0V +0354 e The voltage when accelerator pedal fully released is
Q ‘l? 2§ sla 5] ] 1? 2‘6 3lﬂ 51 .
> [ T approximately 0.35 - 0.65V.
e, . e The voliage rise is linear in response to accelerator
S S pedal depression.
“-] ‘] ¢ The voltage when accelerator pedal fully depressed
ABSOL THeP/s 00"00  ABSOL THeP/S 00"00 1S apprOXImately 4V
1538 % +03'54 15,38 % 403'54 OR
0 2 S0 75109 0 25 B0 75 109 . . .
> » .‘E’. 1) Start engine and warm it up sufficiently.
T & 2y Turn ignition switch “OFF” and wait at least 5 seconds.
e 3) Turn ignition switch “ON".
M. I 4) Check the voltage between ECM terminal @ and @
- (ground) and check the following:
THATL ABSOL THETL ABSOL ® The voltage when accelerator peda! fully released is
15:38 SO ole 1538 GON GRS approx;mately 0.35 - 0.65‘_J.
v) (%) V) (%) e The voltage rise is linear in response to accelerator
gg:gt?s g.;g 39.9 00"46 288  57.4 pedal depression.
0098 226 323 e 00 sof ® The voltage when accelerator pedal fully depressed
39 232  44.4 00"49 324  66.1 i i
00"41 226 427 0050 3.34 689 is approximately 4V.
0"42 220 41.3 00"'51 3.46 71.4
00"43 258 504 0052 356 74.2
00"44 2668 525 0053 3.68 77.0
00"45 2.76 54.9 00"54  3.80 79.8
SEF021P
CONNECT
A€ C
Hs. ﬂ
((_Ecm__|ofconnEcToR]|
23 25 (ground)
>
12 S
SEF3640)

EC-126
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TROUBLE DIAGNOSIS FOR DTC P0120

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

EC-TPS-01
€]
POSITION
W SENSOR A
4
i [2] [3]
L.J L._l L-_l EM
G B OR/L
-~ M - Dotectoble ine for DTC
K — o d‘
b ! — : Non-detectable ling for DTG LG
I I
| |
I I
| |
i I
| |
I |
I I
I |
: : @ ORIL oan_
[ [ AT
I I
| |
I I
i i PD
! i
| [
i I
I I FA
| f
| ] OR/L
| | I—.—I =
! "‘” i
L ORI
1o -t |
G BR
B B ORIL
|1EE I|23]I Iﬁﬂl | 35 |1
SENP TPS GND-A  |ECM SENS 8T
ECCS
Bl 4 :
e
= RS
BT
Refer to last page (Foldout page).
T _ M) HA
3 = 12[3C]4]5]6]7
GTsl7 aj (]213) A NBEEBDEER Ff:‘
= EL
1[2[3[a] [ nz[e]ie]5 El 2af24[25] 6] 27 [za[2s ool a1 [a= 3] 25
BARBNEEDERSE 67| s8] 50 || el «alenasfue] 7 as| = HS.
DS
101(102}103}104] H0s]108[107{108 Eglal%g% o4les|  [4fasls
soafi10[ 1] 2] 11 naf1is{ne - 353222933 31]az| B 495051;’2:355537?:
17{18|1a|120] [121]522]1230124) Relad Jagay] 142143 @ .E GY

SEF683Q
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TROUBLE DIAGNOSIS FOR DTC P0120

-
—_

/&connector

M-
—

Throttle position
sensor harness

SEF9490%

B

ISCONNECT

SEF564P

Fuel pressure regulator

i

&/

D S MEF715F
=
& DISCONNECT @
o> A€ &)
SEFS65P

€

A€

[ o con

ECM __|o]_connecTor]|

ane)

23

[Q]

&

SEF566P

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

DIAGNOSTIC PROCEDURE

INSPECTION START

Y NG
CHECK POWER SUPPLY. » Repair harness or connec-
1. Tumn ignition switch "OFF". tors.
2. Disconnect throttle position sensor har-
ness connector.
3. Turn ignition switch "ON”.
4. Check voltage between terminal (D and
ground with CONSULT or tester.
Voltage: Approximately 5V
OK
B A 4
— NG .
CHECK GROUND CIRCUIT. »| Check the following.
1. Tum ignition switch “OFF". & Harness connectors
2. Loosen and retighten engine ground ,
SCrew. # Harness connectors
3. Check harness continuity between ter- , (B3)
minal @ and engine ground. o Harness for open or
Continuity should exist. short between throttle
If OK, check harness for short. position sensor and
ECM
OK o Harness for open or
short between throttle
position sensor and A/T
control unit
If NG, repair harmess or
conneclors.
\ 4 NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair harmess or connec-
1. Disconnect ECM harness connector. tors.
2. Check harness continuity between ECM
terminal @ and terminal @ .
Continuity should exist.
If OK, check harness for short.
+OK
gg.gqUST THROTTLE POSITION SEN-
Perform BASIC INSPECTION, EG-73.
¢0K
NG

CHECK COMPONENT

{Throttle position sensor).

Refer to “COMPONENT INSPECTION"
on next page.

Y

Replace throttle position
sensor. To adjust it, per-
form BASIC INSPECTION,
EC-73.

¢0K

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 connector and

retest,
Y

INSPECTION END

EC-128
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TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (DTC: 0403) (Cont’d)

\_A-; \//f \ e COMPONENT INSPECTION
%ﬁ%dgm/_\ (}\ Eé} Throttle position sensor
-~ 1. Start engine and warm it up sufficiently.
M @ D 2. Turn ignition switch “OFF”,
5 3. Disconnect throttle position sensor harness connector. @l
4, Make sure that resistance between terminals @ and @
>\ changes when opening throttle valve manually. RA
2 *Throttle position @ Throttle valve conditions Resistance at 25°C (77°F)
sensor harness, e o -
i connector @)\ SEF950Q Completely closed Approximately 0.5 kQ &
Partiafly open 0.5-4.0kQ
Completely open Approximately 4.0 kQ LG

If NG, replace throttle positicn sensor.

To adjust throttle position sensor, perform “BASIC
INSPECTION”, EC-73.

AT

PD

FA

RA

BR

ST
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TROUBLE DIAGNOSIS FOR DTC P0125

Tetminal Engine Coolant Temperature (ECT) Sensor
Sensor (DTC: 0908)
The engine coolant temperature sensor is used fo 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 senscr uses a thermistor
which is sensitive to the change in temperature. The electrical
/ O i resistance of the thermistor decreases as temperature increases.
Gasket
SEF504K
0 {Reference data)
1ok .
§ C E:egr::;e:;ilfem Voltage Resistance
ar Acceptable e 7o (v} {kay)
g, C (°F)
& 33t -10 (14} 44 7.0-11.4
& o4l 20 (68) 3.5 21-29
0.2¢ 50 (122) 22 0.68 - 1.00
0 58 45 80 B 10 90 (194) 0.98 0.236 - 0.260
(-4) (32) (68} (104){140) (176)(12)
Temperature °C (°F) SEF012P 110 (230} 0.64 0.143 - 0.153
Diagnostic
Trouble Malfunction is detected when ... Chgck ems
(Possible Cause)
Code No.
PO125 ® Voltage sent to ECM from the sensor is not practical, | e Harness or connectors
0208 even when some time has passed after starting the (High resistance in the circuit)
engine. e Engine coolant temperature sensor
® Engine coolant temperature is insufficient for closed e Thermostat
loop fuel controf.

EC-130
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TROUBLE DIAGNOSIS FOR DTC P0125
Engine Coolant Temperature (ECT) Sensor

(DTC: 0908) (Cont’d)
¥r MONITOR  ¥¥ NO FAIL
COOLAN TEMP/S 30°C OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the engine
coolant temperature sensor circuit. During this check, a 1st trip g
DTC might not be confirmed.
Note: If both DTC P0115 (0103) and P0125 (0908) are displayed,
first perform TROUBLE DIAGNOSIS FOR DTC PO115 [yA
(0103), EC-121. '
| RECORD | 1) Turn ignition switch “ON".
SEF002P 2) Select “COOLANT TEMP/S” in “DATA MONITOR” EM
mede with CONSULT.
FUEL SYS #1 OPEN 3) Start engine and run it at idle speed.
(F:%Eé EYS #2 OPEN 4) Check that the engine coolant temperature rises to LG
25°C (77°F) or more within 15 minutes. (Be careful not
SHORT FT #1 0% to overheat engine.)
RS,
LONG FT #2 0% @ 1) Turn ignition switch “ON"".
EggllgEEsggD 1osgam 2} Select "MODE 1" with GST.
IGN ADVANGE 15.0° 3) Start engine and run it at idie speed. IFE
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 AT
Froop fo overheat engine.}
1) Turn ignition switch “ON”. 3
T A 7 2) Probe voitage meter between ECM terminal & and PD
HS. Gj] C=Q“HmpC H ground.
Tol ' 3) Starl engine and run it at idle speed.
Q
L_Ecu |59| CONNECTOR | 4) Check that voltage of engine coolant temperature rh
changes to less than 3.3 (V) within 15 minutes. (Be
@‘.@ careful not to overheat engine.) =
@@ ] @ O BR
-SEF648P
1)
RS
BT
A
EL

(D)4
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TROUBLE DIAGNOSIS FOR DTC P0125

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

EC-ECTS-01

N : Detectable fine for BTC

ENGINE COOLANT g )
/'_'\ TEMPERATURE — I on-detectable ling for DTC
NAAY SENSOR

L] LJ

YiG ORIL

YiG ORIL

760
o
F18
YiG ORL
® oL W14 WORAL
ORL
704
83

ORIL (82)

' S ORIL

1 Jem] [35]

™ GND-A Eocs SENS AT

CONTROL GND CONTROL
MODULE) UNIT
Refer to last page {Foldout page).
= ,
A1 T[2[3][C]4]5]6]7 2]
\314/ 818 [iolipzhaliapshis F&f

=1

IDIEERE @ e B2V oFe 2 Il s I SR S E I o |
78] neh7igtoeoRije2 3637383514 c}a1]42}43]a4] 5464748][ HS.

=
[+H] Riv)
w
A
©

to1}102{103]104 los|106{107]108
1os{11of 191}112¢ [+13]114{115] 115
17|18 HoH 208 121]122}123]124

F2
Ve

SEF682Q

EC-132 284




TROUBLE DIAGNOSIS FOR DTC P0125

Throttle drum

.
5

X,

- /
Engine coolam
temperature sensor

harness connector
SEF948Q

DISCONNECT

ao

&

r

SEF541P

€iD)

DISCORNECT

€ &

[Q]

SEF542P

Engine Coolant Temperature (ECT) Sensor

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

. INSPECTION START

CHECK THERMOSTAT OPERATION.

Y

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

¢0K

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

¢ Trouble is not fixed.

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

nactor and relest.

INSPECTION END

EC-133

A
{! - NG .
CHECK POWER SUPPLY. »| Check the following.
1. Tum ignition switch “OFF”. & Hamess conneclors
2. Disconnect engine coolant temperature GDY
sensor harness connector. @ Harness for open or
3. Turn ignition switch “ON". short between ECM and
4. Check voltage between terminal @ and engine coolant tempera-
ground with CONSULT or tester. g P
Voltage: ture sensor
Approximately 5V If NG, repair harness or
connectors.
OK
E] h 4 NG
CHECK GROUND CIRCUIT. »| Check the following.
1. Tumn ignition switch “OFF”. ® Harness connectors
2. Check harness continuity between ter- GDF
E"i,“a{'- (jl)l_tandh%n?gwe g_;c;und. # Harness connectors
NinuIty snoula exist. (F21)}, (W73
If OK, check harmess for short. . %ess.connectors
OK (W),

& Harness for open or
shon between ECM and
engine coolant tempera-
re sensor

e Harness for open or
short between A/T con-
trol unit and engine cool-
ant temperature sensor

If NG, repair harmess or

connectors.

; NG
CHECK COMPONENT »| Replace engine coolant
(Engine coolant temperature senso%. temperature sensor.
Refer to “COMPONENT INSPECTION”
on next page.
+ OK
NG

CHECK COMPONENT.
(Thermostat)

Refer to LC section
(“Thermostat”),

If NG, replace it.

VA

ERM

LG

AT

PD

FA

BR

ST

RS

EL

KD
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

— (DTC: 0908) (Cont’d)

COMPONENT INSPECTION

Engine coolant temperature sensor

Check resistance as shown in the figure.
{Reference data)

Temperature °C (°F) Resistance (kQ)
20 {68) 21-289
SEF152P 50 (122} 068-10
20r 90 {194) 0.236 - 0.260
8F .
et If NG, replace engine coolant temperature sensor.
g at Acceptable
& osfF
n
& 04F
0.2t
0.1

(4) {32) (68}(104}(14[}){1?6}(212)
Temperalure °C (!

SEFQ12P
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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 Check ltems
Trouble Malfunction is detected when ... (Possible Cause) @l
Code No.
PO130 & The closed loop control function for right bank does s The front heated oxygen sensor (right bank) circuit is
0307 not operate even when vehicle is driving in the speci- open or shorted. M1
fied condition. » Front heated oxygen sensor (right bank})
* Front heated oxygen sensor heater (right bank)
P0O150 & The closed ioop control function for left bank does not | @ The front heated oxygen sensor (left bank} circuit is EM
0308 operate even when vehicle is driving in the specified open or shorted.
condition. e Front heated oxygen sensor (left bank)
e Front heated oxygen sensor heater (left bank) LG

FE
AT
[ OVERALL FUNCTION CHECK 2D
X MONITOR 5% NO FAIL Use this procedure to check the overall function of the closed loop
CMPSeRPM (POS)  2000rpm control. During this check, a 1st trip DTC might not be cenfirmed.
FR 02 MNTHR-B2  RICH 1) Start engine and warm it up sufficiently. FA
FR 02 MNTR-B1 RICH 2) Select “MANU TRIG” and “HI SPEED” in “DATA
MONITOR"” mode with CONSULT, and select “FRO2 D
MNTR-B1(B2)”. IRA
3) Hold engine speed at 2,000 rpm under no load during
the following steps. B
| RECORD 4) Touch “RECORD” on CONSULT screen. .
SEF951Q 5) Check the following.

e “FR 02 MNTR-B1(B2)" in "“DATA MONITOR” mode S
changes from “RICH"” fo “LEAN” to “RICH” 5 times in

10 seconds.
5 times (cycles) are counted as shown below:; BS
eycle { 1] 2| 3] 4| 5/
FR O2 MNTR-B1{B2) R-L-R-L-B-L-R-L-R-L-R BT
R = “FR 02 MNTR-B1(B2)", “RICH"
L = “FR 02 MNTR-B1(B2)", “LEAN" A,
OR

@ 1) Start engine and warm it up sufficiently.
2) Make sure that malfunction indicator lamp goes on g
more than 5 times within 10 seconds while keeping at
2,000 rprn in Diagnostic Test Mode |l (Front heated oxy-
gen sensor monitor). B4

DIAGNOSTIC PROCEDURE

For right bank

Refer to TROUBLE DIAGNOSIS FOR DTC P0130, EC-136.
Refer to TROUBLE DIAGNOSIS FOR DTC P0135, EC-141.
For left bank

Refer to TROUBLE DIAGNOSIS FOR DTC P0150, EC-153.
Refer to TROUBLE DIAGNOSIS FOR DTC P0155, EC-158.
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TROUBLE DIAGNOSIS FOR DTC P0130

Louver

Zirconia tube

SEF463R

Output voltage ¥, [v]

0

Rich —~=—— Ideal ratio —= lean

1
1

Mixture ratio

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

The front heated oxygen sensor (right bank) is placed into the front
fube (right bank). 1t detects the amount of oxygen in the exhaust
gas compared to the outside air. The front heated oxygen sensor
(right bank) has a closed-end tube made of ceramic zirconia. The
zirconia generates voltage from approximately 1V in richer condi-
tions to OV in leaner conditions. The front heated oxygen sensor
(right bank} sighal is sent tc the ECM. The ECM adjusts the injec-
tion puise duration to achieve the ideal air-fuel ratio. The ideal air-
fuel ratio occurs near the radical change from 1V to OV.

SEF288D
Dlaggzzt;c';rcr)c-)uble Malfunction is detected when ... (POC:;;IZ I?;llsse)
P0130 & An excessively high voltage from the sensor is sent to ECM. | @ Harness or connectors
0503 & The voltage from the sensor is constantly approx. 0.3V. (The sensor circuit is open or shorted.)
® The maximum and minimum veitages from the sensor are not | @ Front heated oxygen sensor (right bank)
reached to the specified voltages. ® Fuel pressure
® |t takes more time for the sensor to respond between rich and | ® Injectors
lean than the specified time. « Infake air leaks
0 OVERALL FUNCTION CHECK
 MONITOR 5% NO FAIL Use this procedure to check the overall function of the front heated
CMPSsRPM (POS) 2137rpm oxygen sensor circuit. During this check, a 1st trip DTC might not
MAS AIR/FL SE 1.98V be confirmed.
EF?%;A&[’“ELEngS Og‘;;C 1) Start engine and warm it up sufficiently.
A Oo v i 2) Select “MANU TRIG” and “HI SPEED" in “DATA
INJ PULSE-B1 2.6msec MONITOR” mode with CONSULT, and select “FR 02
SEN-B1” and “FR 02 MNTR-B1".
L 3) Hold engine speed at 2,000 rpm under no load during
| RECORD the following steps.
5EF952Q 4} Touch “RECORD” on CONSULT screen.

5) Check the following.
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:
cycle |1 ]2|3]|4]|5|
FR O2 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-136



TROUBLE DIAGNOSIS FOR DTC P0130

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

e “FR O2 SEN-B1” voltage goes above 0.6V at least
once.

& “FR 02 SEN-B1” voltage goes below 0.35V at least
once. al
® The voltage never exceeds 1.0V.
& o W_
CMPS FR 02 g ; = A MA
17:51 *RPM SEN 7 S Maximurn . i . * Maximum voltage
Ef;%s)) “ g} ; ‘.l E \“ ! "- ,,’ ‘.‘ should be over 0.6V
09"13 2050 0.19 ! ! ! ' ! ! t ! at least one time,
0911 2050 0.18 - = ' EM
83“83 gggg 8]2 DZ? %g_ ) .‘ ' , ; l : . ) | * Minimum voltage
09"05 2037 018 L ’, ! " ] H 1 '| 1 'l H I| should be below 0.35V 3
0903 2060 0.23 - I A A S S S N at least one time. LG
09'D1 2012 0.43 o v NS N7 A
E 5 ) i ‘.Minimum-
L GRAPH 2 £C
\ SEF953Q
FE
AT
OR
Sd s s @ 1) Start engine and warm it up sufficiently. PD
HS. Gjl 2\‘ 2) Set voltmeter probes between ECM terminal &3 (sensor
o ) Zs signal) and 8 (engine ground).
[L_Ecm _Jo[CONNECTOR]| 4 23 3) Check the following with engine speed held at 2,000 A
i 2 rpm constant under no load.
@iﬂ e Malfunction indicator lamp goes on more than 5 {imes
within 10 seconds in Diagnostic Test Mode Il (FRONT
@ O HEATED OXYGEN SENSOR MONITOR).
(@"; i ]Cf H e The maximum voltage is over 0.6V at least one time. BR
e The minimum voltage is below 0.35V al least one time.
SEF615P e The voltage never exceeds 1.0V.
ST
RS
BT
[RIA
ElL
B34
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TROUBLE DIAGNOSIS FOR DTC P0130

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

EC-FRO2RH-01

IGNITION SWITCH
ON or START

e : Detectable line for DTC
e Non-detectable line for DTC

Refer to EL-POWER.

(J/B)

% 15A FUSE BLOCK

{

GiY
G/Y
I 79
GrY s
| FRONT HEATED
GN-E[E OXYGEN SENSOR RH
II ) ll 2 ||
BY w
r N
I~ g1
I |
| |
| 1
I ]
i i
I |
[ |
| |
| |
| !
| |
1 ]
I |
- N J @ —c{its
BIY w
[i7a)t =l
02HFR Q28FR ECM
(ECCS
CONTROL B B
MODULE) - - L
Fi5 Fa7
Retler to last page (Foldout page).
‘- i]2{3]4 BB A ==1HEk
SAEED ? \&|s]7]8/ 8o ho[ihiehanalise

101]102| 103104] |105{106{107{108
108|110 111j112] [113|114[115[¢16
117[118]119)120] [121|t22]|123]124)

2] _ [iedi] [paeded
P | us

GY

SEF684Q
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TROUBLE DIAGNOSIS FOR DTC P0130

Front heated
““oxygen sensor RH
harness connector”

= q.

[AS
[
[ ]
—
. I}

—_—

m DISCONREET
A€

—

& DISCONNECT
A€

[ ecm__[o[connecTor]

&)

51 ﬁiﬁiWJ/,/
|

5D

SEFB17P

Ay

Fuel pressure regulator

[

AN MEF715F
macTiveETESTEH [
SELF-LEARN B1:100%
CONTROL B2 100%
zozxmo====z MONITOR z=====z=zz:
CMPSsRPM (REF) 812rpm
COOLAN TEMP/S 93°C
FR O2 SEN-B1 0.01V
AF ALPHA-B1 102%
m
| CLEAR |
SEF9550

\—Air ciea
e

P\

ner housing

SEF942Q

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

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK INPUT SIGNAL CIRCUIT.

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 &2 ) and
ground.

Continuity should not exist.

If OK, check harmess for short.

NG

Y

lOK

Loosen and retighten engine ground
SCIEWS.

E h 4

Repair harness or connec-
tors.

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

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

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

Are the 1st trip DTCs P0171,
P0172 detected? Is it difficult
to start engine?

OR

Yes

Y

‘ 2. Turn ignition switch "QFF".

3. Disconnect mass air flow sensar
harness connector, and restart
and run engine for at least 3
seccnds at idle speed.

4. Stop engine and reconnact
mass air flow sensor harness
connector.

5. Make sure 1st trip DTC No.
0102 is displayed in Diagnostic
Test Mode Il

6. Erase the diagnostic test mode
Il {Self-diagnostic resulis)
memory. Make sure DTC No.
0505 is displayed in Diagnostic
Test Mods 11,

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

Are the 1st trip DTCs 0114,
0115 detected? Is it difficult to
start engine?

¥ No
®

EC-139

Go to "TROUBLE DIAG-
NOSIS FOR DTC PO171,
POi172", EC-170, 175,

EL

MO

291



TROUBLE DIAGNOSIS FOR DTC P0130

y:
TS.

DISCUNNECT

€

SEF586Q

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

®
CHECK COMPONENT NG | Replace front heated oxy-
[Front heated oxygen sensor heater {right "| gen sensor (right bank).
bank)].
Refer to "COMPONENT INSPECTION”
below.
OK

h 4

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,

Y

INSPECTION END

COMPONENT INSPECTION

Front heated oxygen sensor heater

Check resistance between terminals @ and (D .
Resistance: 2.3 - 4.3Q at 25°C (77°F)
Check continuity between terminals @ and M, @® 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
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Right
bank) (DTC: 0901)

SYSTEM DESCRIPTION

&l
ECM Front
, ECCS heated oxy-
" Engine speed ( > Yy
Camshaft position sensor g P » control gen sensor A
module) heaters
El
The ECM performs ON/OFF control of the front OPERATION L€
heated oxygen sensor heaters corresponding to the
engine speed Engine spesd rpm Front heated oxygen sensar
9 . heaters
Above 2,900 OFF
Below 2,900 ON
Diagnostic Trouble o Check ltems
Malf
Code No. alfunction is detected when (Possible Cause) AT
P0135 e The cuirent amperage in the front heated oxygen & Harness or connectors
0901 sensor heater {Right bank) circuit is out of the nor- (The front heated oxygen sensor healer circuit is
mal range. open or shorted.) PD
(An improper voltage drop signal is sent to ECM ¢ Front heated oxygen sensor heater {Right bank)
through the front heated oxygen sensor heater.) =

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE AL
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 [BR

=

speed.
OR
@ 1) Start engine and run it for at least 5 seconds at idle ST
= speed.

2) Turn ignition switch “OFF" and wait at least 5 seconds.
3) Stant engine and run it for at least 5 seconds at idle RS

speed.
4) Select “Mode 3” with GST.
OR BT
1) Start engine and run it for at least 5 seconds at idle
speed. HA

2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic EL
results)” with ECM.
¢ When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as [y
much as when using CONSULT or ECM (Diagnostic Test
Mode Il) because GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode II) is recommended.
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TROUBLE DIAGNOSIS FOR DTC P0135

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

EC-FO2H-R-01

IGNITION SWITCH
ON or START

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

Refer to EL-POWER.

15A FUS)E BLOCK

B
]
LAl =
GiY
i -
||
{: gHOgTHEATES[())
G/Ym| 3 XYGEN SENSCR RH
[C) (2.5
B
LAl ]
=¥~
1 1
1 |
| |
| |
| I
1 |
| |
I |
| 1
i |
1 1
| |
b I
Te @—s{s}s
BIY W
OZHFR O2SFR  |gcm
(ECCS
CONTROL B B
MODULE) - .
Refer to last page {Foldout page}.
— 7 <1 N (M)
T]2]3]4 112]3]4|C25([6(7
\567/ 89101112|13141516

25
32
43

101{1021103104] |1054106]107]
10911101111 H12] J13{1141115
17|18 19{120] [121[122[123

F
H.s.

SEF6850
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TROUBLE DIAGNOSIS FOR DTC P0135
Front Heated Oxygen Sensor Heater (Right

H
T :
oo ——___| bank) (DTC: 0901) (Cont'd)
% == DIAGNOSTIC PROCEDURE
‘.’q__/ lfF_— ——
L 2/ ~~Front heated —— INSPECTION START
ﬂﬂ' = ./ Toxygen sensor RH
harness connecter @ﬂ
o= e Al
AN i Y
A— ‘L || CHECK POWER SUPPLY. NG [ check the following.
A,
E O 'I. 1. Disconnect front heated oxygen sensor "| ® Harness connectors .
&a’ ‘ " RH harness connector. (Fam),
2. Turn ignition switch “ON". ® Harness connector
© ~~ L SEFos4Qf | 3. Check voiltage between terminal @ and EM
ground. e 15A fuse
= DISCONNECT Voitage: Battery voltage & Hammess for open or short
4] Eé:'\] between front heated LS
1S, QK
3 oxygen sensor RH and

] fuse
(1]zf3 If NG, repair harness or
connectors.
FIE

= @ Y
Cﬂ CHECK GROUND CIRCUIT. NG [ Repair harness or connec-
@ O 1. Turn ignition switch "OFF", " tors.
'.1{& = 2. Disconnect ECM harness connector.
’ 3. Check harness continuity between termi- AT

SEF646P nal @ and ECM terminal .

Continuity should exist.

B 0 ﬁ%” E%” if OK, check harness for short. ED
H.S. TS. 0K

— — A 4
2]3
[_Ecm _[ofcomnecror)|  Clzls) CHECK COMPONENT NG [ Replace front heated oxy- FA
8 {Front heated oxygen sensor heater). "| gen sensor {right bank).
Refer to “COMPCNENT INSPECTION"
below. B,
) VOK
(ci@ Disconnect and reconnect harness connec- B
SEFBA7P tors in the circuit. Then retest.
Trouble is not fixed.
v 57
Check ECM pin termirals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector RS
and retest.
l (EH]
INSPECTION END
A
COMPONENT INSPECTION ElL
5 Front heated oxygen sensor heater
- Check resistance between terminals 3 and ). I
Resistance: 2.3 - 4.3Q at 25°C (77°F)
DISCONNECT Check continuity between terminals @ and @, @ and @ .
Gﬁj] Continuity should not exist.
If NG, replace the front heated oxygen sensor.
Cs CAUTION:
Ea Discard any heated oxygen sensor which has been dropped
SEFS850 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 P0136

Heater pad

P A o e 11
OSSN
; “r

/Holder

(A1

\\_.’L

Zirconia tube
conditions.

Rear Heated Oxygen Sensor {Rear HO2S)
(Right bank) (DTC: 0707)

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 generales
voltage from approximately 1V in richer conditions to 0V in leaner

SEFa27Rl - Under normal conditions the rear heated oxygen sensor is not used

ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching time between rich and lean than the front heated

oxygen sensar. 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.

for engine control operation.

Diagnostic Trauble
Code No.

Malfunction is detected when ...

Check ltems
{Possible Cause)

PO136
0707

& An excessively high voltage from the sensor is sent to ECM.
® 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.

« [i takes more time for the sensor to respond between rich and

lean than the specified time.

® Harness or connectors
(The sensor circuit is open or shorted.)
e Rear heated oxygen sensor (Right
hank}
& Fuel pressure
¢ Injectors
e Intake air leaks

EC-144
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TROUBLE DIAGNOSIS FOR DTC P0136

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

macvetest @ L OVERALL FUNCTION CHECK
FUEL INJECTION 25% Use this procedure to check the overall function of the rear heated
zzz=zzzz=z MONITOR ==z=zzzz2z oxygen sensor circuit. During this check, a 1st trip DTC might not
CMPS=RPM (POS) 725rpm be confirmed. @l
Eﬁ%ﬁ%@ﬁ‘_ﬁl ooty 1) Start engine and warm it up sufficiently. )
2) Select "FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR O2 SEN-B1” as the monitor item with WA
CONSULT.
M uP j[ DowN j[Qd| 3) Check “RR O2 SEN-B1” at idle speed when adjusting
MEC7968 “FUEL INJECTION" to +25%. IEM
“RR 02 SEN-Bi” should be above 0.48V at least
commeCr once when the “FUEL INJECTION” is +25%.
“RR 02 SEN-B1” should be below 0.43V at least LG
H.s. once when the “FUEL INJECTION” is -25%. !
ol OR
”—E:;M | lCONNEECSTOH]I @ 1) Start engine and warm it up sufficiently.
2:/4 2) Set voltmeter probes between ECM terminals & (sen-
s o sor signal) and @ {(engine ground).
Q ’ 10 & 3) Check the voitage when racing up to 4,000 rpm under e
i =~ Y no load at least 10 times.
< ¢ (‘)\ (depress and release accelerator pedal as soon as pos- AT
SEFE35P sible} J
The voltage should be above 0.48V and below 0.43V
at least once during this procedure. Bp
If the voltage can be confirmed in step 3, step 4 is
not necessary.
o
4) Keep vehicle at idling for 10 minutes, then check the P
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.
28 87 BR
-
T? o
o
- ST
z o
A b
g RS
i < | i \ } The voltage should be above
« © { 4 0.48V at least one time.
S o i 1 } The voltage should !?e below 3T
o g ............................ ! ! e | 0,43V at least one time. §
o o - MECB96B
A
EL
P
EC-145 297



TROUBLE DIAGNOSIS FOR DTC P0136

IGNITION SWITCH

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

FUSE BLOCK Refer to EL-POWER.
(J/B)

EC-RRO2RH-01

. Detectable line for GTC

—— : Non-detectable line for DTC
OR/B
(em]
REAR
HEATED
OXYGEN
SENSOR
RH
[Fx e
Y/B w OR
——— N ‘ S—
Y/B
(ca &
YiG
viG Y TF B
F8 F41
il
O2HAR  O25RR  |ecm
(ECCS
CONTROL B B
MODULE} = =
Far
Refer to last page (Foldout page).
== -
41516|7]8

~

o+

s[4JC]5]6]7 (12N
1of1ihz2li3hahslig \3|4/

EC-146

F
H.s.
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TROUBLE DIAGNOSIS FOR DTC P0136

View with lower instrument

center panel removed

connector RH

Hear heated oxygen
‘} sensor harness
connector LH

Rear heatsd oxygen
sensor harness

SEF791QB

T HE

[ Ecm HCONNECTOR_"
56

A€

&

|

DISCONMECT

SEF956Q)

RS
Fuel pressure regulator = /
s SN MEF715F;
DISCONNECT
Lo

1.3.

=

(1]

al4/
e ]

SEF957Q

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

DIAGNOSTIC PROCEDURE

INSPECTION START

l
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “"OFF”. 7| ® Harness connectors
2. Remove lower instrument center panel. (F2z),
Refer to BT section {"INSTRUMENT « Harness for open or short
PANEL"}. between ECM and rear
& Rear heated oxygen sensor harness heated oxygen sensor
connectors are located under the lower RH
instrument center panel. If NG, repair harness or
3. Disconnect rear heated oxygen sensor connectors,
fAH harness connector and ECM har-
ness connector,
4. Check hamess continuity between ECM
terminal & and terminal @ .
Continuity should exist.
5. Check harness continuity between ECM
terminal & (or terminal @ ) and ground.
Continuity shouid not exist.
If OK, check harness for short.
iOK
B
CHECK GROUND CIRCUIT. NG | Check the following.
1. Loosen and retighten engine ground "1 ® Harness connectors
SCrews. GO}
2. Check harness continuity between termi- & Harness conneclors
nal @ and engine ground. (Fe),
Continuity should exist. # Harness for open or shont
If OK, check harness for short. between rear heated oxy-
oK gen sensor RH and
engine ground
If NG, repair harnass or
connectors.
\d
CHECK COMPONENT NG_ Replace rear heated oxy-
{Rear heated oxygen sensor heater), | gen sensor RH.

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.

\ 4

INSPECTION END

EC-147
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TROUBLE DIAGNOSIS FOR DTC P0136

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 ().
Resistance: 2.3 - 4.3Q at 25°C (77°F)

2. Check continuity.

al;
:r@‘*é%ﬂ

- :: Terminal No. Continuity
&/ \ @ ad @, @ @
N o mmmn- \; NO
' : @and@®, 2, @
i‘ @ i It NG, replace the rear heated oxygen sensor.
"""" = il CAUTION:
N4 T 3 Discard any heated oxygen sensor which has been dropped
15 £ 1/ from a height of more than 0.5 m (19.7 in} onto a hard surface
DIECOMNEST ,:'-_4 3 such as a concrete floor; use a new one.
E ------- Eh--ll | ] l-'l:

SEF3580Q)
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Right
bank) (DTC: 0902)

SYSTEM DESCRIPTION

Gl
ECM Rear
) ECCS heated oxy-
iti Engine speed ( p| NEAIEC OXY
Camshaft position sensor 9 p » control gen sensor A
module) heaters
[
The ECM performs ON/OFF control of the rear OPERATION e
heated oxygen sensor heaters corresponding to the
in d Engine speed rom Rear heated oxygen sensor
engine speed. gine speed 1p heaters
Above 3,600 OFF
Below 3,600 ON
FE
Diagnostic Trouble I Check ltems
Code No. Malfunction is detected when .... (Possible Cause) AT
PO141 & The current amperage in the rear heated oxygen
) Co ® Harngss or connectors
0902 sensor heater (Right bank) circuit is out of the nor- Lo
(The rear heated oxygen sensor heater circuit is =D
mal range.
{An improper voltage drop signal is sent to ECM open or shorted )
prop 9 P sig ¢ Rear heated oxygen sensor heater (Right bank)
through the rear heated oxygen sensor heater.) EA

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE BA
1) Turn ignition switch “ON” and select “DATA MONITOR”

mode with CONSULT. i
2) Start engine and run it for at least 5 seconds at idle Bl

speed.
OR
1) Start engine and run it for at least 5 seconds at idle ST
speed.

2} Turn ignition switch "OFF” and wait at least 5 seconds.
3) Start engine and run it for at least 5 seconds at idle RS

speed.
4) Select “Mode 3" with GST.
OR Ex3
1) Start engine and run it for at least 5 seconds at idle
speed. LA

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

3) Perform “Diagnostic Test Mode Il (Self-diagnostic Bl
resuits)” with ECM.

e When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as 1B
much as when using CONSULT or ECM (Diagnostic Test
Mode 1l}) because GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode Il) is recommended.
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Right
bank) (DTC: 0902) (Cont’d)

IGNITION SWITCH
ON or START
y
15A FUSE BLOCK Refer to EL-POWER,
(J/B) I : Detoctable line for DTC
—— : Non-detectaltle line for DTC

REAR
HEATED
OXYGEN
SENSOR
RH

- {t:
O2HRR  O28RR  |gcm
(ECCS
CONTROL B B
MODULE) = -
F27 Fa7
Refer to last page (Foldout page).
1 I==]E _ ™MD
Fal BEIEAY 3]4|5]|6]7]8 1{2[{3]4|c|5]6]7 7112
\5ls]7]8/ NN EEE B[91o]11[i2[13[14]15[16 \3]4/

101]102]103{104] |105]106107|108
109 hof111f112] 1113[114{115[118

17)118{119]120] {121]122{123[124

SEFER70
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TROUBLE DIAGNOSIS FOR DTC P0141

center panel removed

View with lower instrument

Rear heated oxygen
sensor harness
connector LH

Rear heated oxygen
sensor harness

Rear Heated Oxygen Sensor Heater (Right
bank) (DTC: 0902) (Cont’d)

DIAGNOSTIC PROCEDURE

[ Ecm @coNNEcTORﬂ
107

[O]

1

connector RH SEF791QB
Fa
& DISCONNECT
AE
&b "
o o
SEF958Q)
m DISCONNECT & DISCONNECT
H.S. T.8.

4B

SEF960QY

INSPECTION START

Refer to "COMPONENT INSPECTION" on
next page.

OK
¥

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

Trouble is not fixed.

Y

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

i

INSPECTION END

EC-151

v

CHECK POWER SUPPLY. NG | check the following.

1. Remove lower instrument center panel. | ® Hamess connectors
Refer 1o BT section ("INSTRUMENT ), (F23)

PANEL"). e Harness connectors

¢ Rear heated oxygen sensor harmess GDE
connectors are located under the lower ® Harness connector (M1}
instrument center panel. e 15A fuse

2. Disconnect rear heated oxygen sensor & Harness for open or short
(right bank} harness connector. between rear heated oxy-

3. Turn ignition switch “ON”. gen sensor RH and fuse

4. Check voltage between terminal @ and If NG, repair harmess or
ground. conneclors.

Voltage: Battery voltage
CK
E

CHECK GROUND CIRCUIT. NG | Check the following.

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

2. Disconnect ECM harness cannector. F2),

3. Check harness continuity between fermi- e Hamess for open or short
nal O and ECM terminal (1o7) . between ECM and rear
Continuity should exist. heated oxygen sansor
If OK, check harness for shori. RH

If NG, repair harness or
OK connectors.,
k4
CHECK COMPONENT NG | Replace rear heated oxy-
{Rear heated oxygen sensor heater). " | gen sensor (right bank}.

@l

BAA
=l
LG

FiE

PD

FA

303



TROUBLE DIAGNOSIS FOR DTC P0141

L=
TS.

DISCOCNNECT

O -

8.
DASGOHNEGT /\4 3 e—————
€ /\__|
1
'

———————

AP T T .
= T }
' 1

1.5. 3 /
DISCONNECT E- %’
R
i
! H
: ;
e bede o

@

\

SEFS58Q

Rear Heated Oxygen Sensor Heater (Right
bank) (DTC: 0902) (Cont’d)
COMPONENT INSPECTION

Rear heated oxygen sensor heater

Check the following.
1. Check resistance between terminals @ and @) .
Resistance: 2.3 - 4.3Q at 25°C (77°F)

2. Check continulity.

Terminal No. Continuity
@ad®, G, @
No
@and D, D.@
it NG, replace the rear heated oxygen sensor.
CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-152
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TROUBLE DIAGNOSIS FOR DTC P0150

Louver

/Holder
Sl "
b

Heater pad

Zirconia tube

SEF463R

Output voltage V. [v]

0 H
Rich ~*— |deal ratio —— 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
bank} has a closed-end tubhe 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-fue! ratic. The ideal air-fuel ratio
occurs near the radical change from 1V to OV.

SEF2BED
Dng(;ﬁ:J:ume Malfunction is detected when ... (POC:S?S:;“CG;SSG)
PO150 e An excessively high voltage from the sensor is sent to ECM. | ® Hamess or connectors
0303 e The voltage from the sensor is constantly approx. 0.3V. (The sensor circuit is open or shorted.}
¢ The maximum and minimum voltages from the sensor are not { ® Front healed oxygen sensor (left bank}
reached to the specified voltages. ® Fuel pressure
& it takes more fime for the sensor to respond between rich and | ® Injectors
lean than the specified time. ® Intake air leaks
OVERALL FUNCTION CHECK

% MONITOR % NoraL L] Use this procedure to check the overall function of the front heated
CMP3<RPM (POS) 2137rpm oxygen sensor circuit. During this check, a 1st trip DTC might not
MAS AIR/FL SE 1.96v be confirmed.
COOLAN TEMP/S 84°C 1) Start engine and warm it up sufficiently.
Fi 02 SEN-B2 0.arv 2} Select "MANU TRIG” and “HI SPEED” in “DATA
FR O2 MNTR-B2 LEAN MONITOR” mode with CONSULT, and select “FR O2
INJ PULSE-B2 26msec SEN-B2” and “FR O2 MNTR-B2”.

iy 3) Hold engine speed at 2,000 rpm under no load during

RECORD ] the following steps.
SEF962Q 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:

cyce| 1]213]|4]|5]
FR 02 MNTR-B2 R-L-R-L-R-L-R-L-R-L-R

R = "FR O2 MNTR-B2", “RICH”
L =“FR O2 MNTR-B2", “LEAN"

EC-153

@l
MA
El
LG
FE
AT
PD
FA
RA
BR

ST

EL

12X

305



TROUBLE DIAGNOSIS FOR DTC P0150

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

“FR O2 SEN-B2” voltage goes above 0.6V at least

[ ]
once.
e "“FR O2 SEN-B2” voltage goes below 0.35V at least
once.
® The voliage never exceeds 1.0V.
G O 0__
CMPS FR 02 g g s _
1751 PM SEN T S l\"lavﬂmur[1 . ) ; « Maximum voltage
(POS) 82 K 1 “‘ ! Y J/ \\I t 5 should be over 0.6V
(rpm) V) 1 [ ’ § LY oy i

09"1Aa 2050 0.19 o ) . at least one time.

09"11 2050 0.18 Z ' : -

09'09 2050 018 & % & ,l o ' » Minimum voltage

83-'857; 5833 8‘}3 & S T S T S N A should be below 0.35V

09"03 2060 0.23 2 Vo Vo Vo O at least one time.

0g'01 2012 0.43 O N A N N Y
T & ) i ’ ‘Minimum'
GRAPH w2
- SEF9610Q
OR
5 Prasy g @ 1} Start engine and warm it up sufficiently.
HS. B \ [ 2) Set voltmeter probes between ECM terminal ) (sensor

rm o & signal) and @ (engine ground).

[_EcM__jo] comnecror]] 3) Check the following with engine speed held at 2,000

5t % rpm constant under no load.

C‘@ e Malfunction indicator lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode If (FRONT
cXe HEATED OXYGEN SENSOR MONITOR).

¥ ) C—fﬁ—H e The maximum voltage is over 0.6V at least one lime.

¢ The minimum voltage is below 0.35V at least one time.
SEre27P e The voltage never exceeds 1.0V.

EC-154

306



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 Gl
I : Detectable line for DTC
15A EljBS)E BLock |Feferto EL-POWER. emvomemme : Nori-dletectable fine for DTC M
[19]
% =
I
[Lezal] — EM
GIY
| 1
o)
| EEA]
o &
I OXYGEN SENSOR LH
Giv=| 3
=
L] L] AT
BrY w
o W PO
[ |
[ |
] z
| |
{ 1
NN A
1 |
i |
| 1
] o
| !
e @—s{c}s -
B/Y w 2 )
Il I _
O2HFL 025FL  |eem oS
{(ECCS
CONTROL B 8
MODULE}) =L <
G0 (GED) Faz BT
A
Refer to last page (Foldout page). HA
a Jdl T ™ T[2[3[4[a]5]6]7
i]2]3]4
Qa:fey 89101112]13141516 EL
([

1011021103104 1105]106]1071108]
109 110§ t11]112] §113{114| 1154116
117]118[119]120] j121§122|123}i24

F27
H.s.

SEFB83Q
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TROUBLE DIAGNOSIS FOR DTC P0150

oxygen sensor LH

5____\\
Front heated \
Te——

SEF963QY

m MISCONNECT

[

ECM __ O] CONNECTOR|

2

%f] DISCONNECT
4 €
]

SEF629P

Fuel pressure regulator \_d /
I MEF715F|
macTivetestH [
SELF-LEARN 100%
CONTROL
zz=oo-=c== MONITOR ==========
CMPS*RPM (POS) 812rpm
COOLAN TEMP/S 93°C
FR O2 SEN-B2 0.91Vv
AF ALPHA-B2 102%
)
l CLEAR
SEF9640)

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

DIAGNOSTIC PROCEDURE

INSPECTION START

r

'_CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect front heated oxygen sensor
LLH harness connector and ECM har-
ness connector.

3. Check harness continuity between ECM

terminal @ and terminal @ .
Continuity should exist.

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

Continuity should not exist.
If OK, check harness for shon,

NG

} 0K

Loosen and retighten engine ground
SCrews.

h 4

Y

Repair harness or connec-
tors.

CLEAR THE SELF-LEARNING DATA.
1. Start engine and warm it up sufficiently.
2. Select “SELF-LEARNING

CONT"” in “ACTIVE TEST"
mode with CONSULT.

. Clear the self-learning control

coefficient by touching
"CLEAR".

. Run engine for at least 10 min-

utes at idle speed.
Are the 1st trip DTCs P0174,
P0175 detecied? Is it difficult

Yes

A

to start en%:ne?
O

. Turn ignition switch “OFF".
. Disconnect mass air flow sensor

hamess connector, and restart
and run engine for at least 3
seconds at idle speed.

. Stop engine and reconnect

mass air flow sensor harnass
cennector.

. Make sure 1st trip DTC No.

0102 is displayed in Diagnostic
Test Mode II.

. Erase the diagnostic test mode

Il (Seli-diagnostic results)
memory. Make sure DTC No.
0505 is displayed in Diagnostic
Test Mode II.

. Run engine for at least 10 min-

utes at idle speed.

Are the 1st trip DTCs 0209,
0210 detected? Is it difficult to
start engine?

¥ No
®

EC-156

Go 1o “TROUBLE DIAG-
NQSIS FOR DTC P0O174,
P0O175", EC-180, 185.
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TROUBLE DIAGNOSIS FOR DTC P0150

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

|

CHECK COMPONENT NG | Replace front heated oxy-
{Front heated oxygen sensor heater (left "1 gen sensor (left bank). Gl
bank}].
Refer to "COMPONENT INSPECTION" m
below.
OK i
h 4 EM

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

LG

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.

Fie

y
INSPECTION END AT

COMPONENT INSPECTION

Front heated oxygen sensor heater

Check resistance between terminals @ and Q). L
Resistance: 2.3 - 4.3Q at 25°C (77°F) [FA
Check continuity between terminals @ and @, @ and @ .
Continuity should not exist. "
It NG, replace the front heated oxygen sensor. RA
CAUTION:
Discard any heated oxygen sensor which has been dropped rn
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.

&

SEF586Q

ST

RS

B

A

EL

IDX
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TROUBLE DIAGNOSIS FOR DTC P0155

Front Heated Oxygen Sensor Heater (Left bank)
(DTC: 1001)

SYSTEM DESCRIPTION

ECM Front
) ECCS heated oxy-
- Ergine speed ( » y
Camshaft position sensor » conirol gen sensor
module} heaters

The ECM performs ON/OFF control of the front OPERATION

heated oxygen sensor heaters carresponding to the
engine speed Engine speed rpm Front heated oxygen sensor
) healers
Above 2,900 OFF
Below 2,900 ON
Diagnostic Trouble _ Check ltems
Code No. Malfunction is detected when ... (Possiole Gause)
PG155 * The current amperage in the front heated oxygen e Harness or connectors
1001 sensor heater (Left bank) circuit is out of the normal {The front heaied oxygen sensor heater circuit is
range. open or shorted.}
{An improper voltage drop signal is sent to ECM » Front heated oxygen sensor healer (Left bank)
through the front heated oxygen sensar 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
1) Start engine and run it for at least 5 seconds at idle
speed.

2} Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine and run it for at least 5 seconds at idle

speed.
4) Select “Mode 3" with GST.
OR
1} Start engine and run it for at least 5 seconds al idle
speed.

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

3) Perform “Diagnostic Test Mode 11 (Self-diagnostic
resuits)” with ECM.

e When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE" should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Made H) because GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode li) is recommended.
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TROUBLE DIAGNOSIS FOR DTC P0155

Front Heated Oxygen Sensor Heater (Left bank)
(DTC: 1001) (Cont’d)

EC-FO2H-L-01
IGNITION SWITCH ] G
ON or START
 : Deteclable line for DTC
154 EJL,’JE%E BLOCK Refer to EL-POWER. —  Non-detectable line for DTC MA
%
I
e]] i =]
G/Y
| s
GiY
L-—I Fza
L AGE)
D i
G/Yu[3
o[EX
L] L] AT
B/Y W
1 PD
| I
| |
] Fa
| |
[ I
] RA
| I
| |
I I
I I BR
I I
I f
e @—s{c}s -
BIY W Fai
[l =
OZHFL O25FL |eem BS
(ECCS
CONTROL 8 B
MODULE) L L
ED Fa7 BT
1P
Refer to last page (Foldout page). [H]A
= FslEEI B 1{2]|3l4|Cfs]6
\E.GTEy 8910111213141516 EL
fioi¢

25
32
43

10i[107{ 03] 104f [o5{108[107108]
tog1ro] 111 [112] [t1afri4]115 18] L
117]118] t19f12q] [121f122]128]124]

SEF689Q
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TROUBLE DIAGNOSIS FOR DTC P0155

W
Front heated \

oxygen sensor LH

SEF963G

DISCONNECT

SEF646F

[E]

m DISCONNECT
Eﬁ}

._Ecm__lo{connecTon]|
121

W DISCONNECT

\gn|

A€
[ 1]

&

SEF649P

7
15

DISCONNECT

€

SEF586Q

Front Heated Oxygen Sensor Heater (Left bank)

(DTC: 1001) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

i

CHECK POWER SUPPLY.

NG

1. Disconnect front heated oxygen sensor
LH harness connector.

2. Turn ignition switch "ON".

3. Check voltage between terminal @ and
ground.
Voltage: Battery voltage

OK

Check the following.

® Harness connectors
(i),

® Harness connector

e 15A fuse

# Harness for open or short
between 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 harness continuity between termi-
nal (D and ECM terminal (121).
Continuity should exist.

If OK, check harness for short.

lOK

Repair harness or connec-
tors.

CHECK COMPONENT

NG

{Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION"
below.

OK

r

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

COMPONENT INSPECTION

Replace front heated oxy-
gen sensor (left bank]).

Front heated oxygen sensor heater

Check resistance between terminals @ and ).
Resistance: 2.3 - 4.3Q at 25°C (77°F)

Check continuity between terminals @ and @, @ and @ .
Continuity should not exist.

if NG, replace the front heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-160
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TROUBLE DIAGNOSIS FOR DTC P0156

Rear Heated Oxygen Sensor (Rear HO2S) (Left
bank) (DTC: 0708)

Heater pad / Holder The rear heated oxygen sensor (Rear HOZ2S), after three way

catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor Gl
are shifted, the air fuel ratio is controlied to stoichiometric, by the
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates A
vollage from approximately 1V in richer conditions to 0V in leaner
conditions.

SEF327R|  Linder normal conditions the rear heated oxygen sensor is not used EM
for engine control operation.

TR
=77 R

e ——— =
s \\\\‘—fzy////,«,‘\\\

333\

™.

Zirconia fube

LG

ON BOARD DIAGNOSIS LOGIC PD
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 FA
switching response during the various driving cendition such as fuel-cut.

Diagnostic Trouble L Check items B4,
Code No. Malfunction is detected when ... (Possible Cause)
PC156 ® An excessively high voltage from the sensor is entered to e Harness or connectors BR
0708 ECM. (The sensor circuit is open or shorted.)
® The vollage from the sensor is constantly approx. 0.3V. e Rear heated oxygen sensor (Left bank)
# The maximum and minimum voltages from the sensor are not | # Fuel pressure 8T
reached to the specified voltages. # Injectors
e |t takes more time for the sensor to respond between rich and | ® Intake air leaks
tean than the specified time. BS
B
A
EL
B4
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TROUBLE DIAGNOSIS FOR DTC P0156

Rear Heated Oxygen Sensor (Rear HO2S) (Left

B ACTIVETEST B

FUEL INJECTION 25%

=zz======= MONITOR zzzz==

bank) (DTC: 0708) (Cont’d)

[ OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear heated
oxygen sensor circuit. During this check, a 1st trip DTC might not

Start engine and warm it up sufficiently.

Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR 02 SEN-B2” as the monitor item with
CONSULT.

cwsrpitos ggm || e conimed
RR 02 SEN-B2 0.91V 2;
M ur ][ DwN JjQd| 3)

MECT798B

| Ecm

|o] CONNECTOR]

Check “RR 02 SEN-B2" at idle speed when adjusting
“FUEL INJECTION” to +25%.
“RR 02 SEN-B2” should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.
“RR 02 SEN-B2” shouid be below 0.43V at least
once when the “FUEL INJECTION” is -25%.

OR

7N 7

25 @ ;—g

MEC799B

4)

Start engine and warm it up sufficiently.

Set voltmeter probes between ECM terminals &2 (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 should be above 0.48V and below 0.43V
at least once during this procedure.

if the voltage can be confirmed in step 3, step 4 is
not necessary.

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.

-01"43
+04"85
i 1

192 256

x0.01V
28
]

1

AR O2 SEN-B2
G4

09:22

- \ The voltage should be above
! ! 0.48Y at least one time.

! I
¥ 1

The voltage should be below
... | 0.43V at least one time.

MEGRB96B

EC-162
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TROUBLE DIAGNOSIS FOR DTC P0156

Rear Heated Oxygen Sensor (Rear HO2S) (Left
bank) (DTC: 0708) (Cont’d)

EC-RRO2LH-01

IGNITION SWITCH @Gl
ON or START
| .
- Refer to EL-POWER. s - Detectable line for DTG
115A E,?E?)E BLOCK e - Non-detectable Ine for DTC MA\
1
(62| — M
GIY
| | G
GiY Gy
T Cay
= REAR
GfY HEATED
OXYGEN
I SENSOR
tH
GiY BB1
e [FU Y
GrY BAW L B/W AT
(s I
| |
I | PD
! !
LR @—
RIW L BW FA
®52) [5 3 - 0dr - - 421
LIJ F2o Ll_,— Ll_l- ==
RW L - ‘vaif BA
F__ — ._
| |
{ I 5
! [ BR
] _ 1
S A —l
ST
AW " @ s @ m B 4:. B
[zl &l B E ne
O2HAL 025RL  |gcm
(ECCS
CONTROL B B
MODULE) A - Bt
'GD) Fa7 °
Refer to last page (Foldout page). HA
] L | — D)
FIEIEAY 3{4]|518]7]8 1]2[3l4[C|6[6]7 712y
61718 o [1ol11]12113] 12 szf a [ o Ta1[12]13l14]15]18 FL23 2[4/ EL
1D

101102163 104{ [105[106{1G7[108
109 M1 112 {113114{115]116

25 a4]asf4a]a7] [adles]es
52| [s8]4s]s0[51]52]s3]6s]69]70[71 72
HS.

3

) 5455156157 |58|73|74178 75 GY
59 60i61]62]63] |77]78]79

(%]

7| 18]119)120] (121]122(123[124

TEC133
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TROUBLE DIAGNOSIS FOR DTC P0156

View with lower instrument
center panel removed

Rear heated oxygen
rJ}.sensor harness
connector LH

Rear heated oxygen
sensor harness
connector RH

m DISCONNECT & DISCONNECT
AE [MAe
([ ecm_{o]conneconl]

=
o LB

SEF78910B

o

)
SEF965Q)

AT o’
Fuel pressure regulator f_af//
D s LN MEF715F
E DISCONNECT

I.5.

C

(1]

3[4/
&) = l

SEFS57C

Rear Heated Oxygen Sensor (Rear HO2S) (Left

bank) (DTC: 0708) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

m Y

CHECK INPUT SIGNAL CIRCUIT. NG

h 4

1. Turn ignition switeh “OFF".

2. Remove lower instrument center panel.
Refer fo BT section (“"INSTRUMENT
PANEL"}.

& Rear heated oxygen sensor harness
connectors are located under the lower
instrument center panel. -

Check the following.

& Harness connectors
GDHE

¢ Hamess for open or short
between ECM and rear
neated oxygen sensar LH

If NG, repair harness or

connectors.

3. Disconnect rear heated oxygen sensor
{left bank) harness connector and ECM
harness connector.

4. Check harness continuity between ECM
terminal & and terminal & .

Continuity should exist.

5. Check harness continuity between ECM
terminal & (or terminal (2 ) and graund.
Continuity should not exist.

If OK, check hamess for short.

@ -

CHECK GROUND CIRCUIT. NG

1. Loosen and retighten engine ground
SCrews.

2. Check harness continuity between termi-
nal (& and engine ground.
Continuity should exist.
It OK, check harness for short.

OK

Check the following.
# Harness conneclors

GORCH)

e Harness connectors
G}

® Harness for open or short
between rear heated oxy-
gen sensor LH and
engine ground

If NG, repair hamess or

connectors.

v

CHECK COMPONENT NG

hd

(Rear heated oxygen sensor heater).

Replace rear heated oxy-
gen sensor.

Refer to "COMPONENT INSPECTION” on
next page.

‘}OK

Disconnect and reconnect harness connee-
tors in the circuit. Then retest.

l Trouble is not fixed.

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

A J

INSPECTION END

EC-164
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TROUBLE DIAGNOSIS FOR DTC P0156

Rear Heated Oxygen Sensor (Rear HO2S) (Left

= bank) (DTC: 0708) (Cont’d)
4 & & COMPONENT INSPECTION
& Rear heated oxygen sensor heater
Check the following. @l
@ 1. Check resistance between terminals @ and ).
e Resistance: 2.3 - 4.3Q at 25°C (77°F)
= g 2. Check continuity. A
Breomomerd /\4 3 - Terminal No. Continuity
/ \‘ ______ i @and @, @, @ No EM
: 1 @and@, @@
(@] i If NG, replace the rear heated oxygen sensor. LE
""" S CAUTION:
Tl T 3 Discard any heated oxygen sensor which has been dropped
5. : 1// from a height of more than 0.5 m (19.7 in} onto a hard surface
caveer | -@ such as a concrete floor; use a new one.
P K FE
g Q]
SEF9580Q AT
P
FA
RA
BE
STl
RS
B
[HA
EL
D
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TROUBLE DIAGNOSIS FOR DTC P0161

Rear Heated Oxygen Sensor Heater (Left bank)
(DTC: 1002)

SYSTEM DESCRIPTION

ECM Rear
: ECCS heated oxy-
- Engine speed ( > ¥
Camshaft position sensor »! contral gen sensor
module) heaters
The ECM performs ON/OFF control of the rear OPERATION
heated oxygen sensor heaters corresponding to the
engine speed Engine speed rpm Rear heated oxygen sensor
g ; heaters
Above 3,600 OFF
Below 3,600 ON
Diagnostic Trouble . Check ltems
If .
Code No. Malfunction is detected when (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 shorted.}
(An improper voltage drop signal is sent to ECM e 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
Gﬂgg 1) Start engine and run it for at least 5 seconds at idle
speed.
2} Turn ignition switch “OFF"” and wait at least 5 seconds.
3) Start engine and run it for at least 5 seconds at idle
speed.
4) Select “Mode 3" with GST.
OR
1) Start engine and run it for at least 5 seconds at idle
speed.

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

3) Perorm “Diagnostic Test Mode |l {Self-diagnostic

results)” with ECM.
¢ When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode [l) because GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode I} is recommended.
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TROUBLE DIAGNOSIS FOR DTC P0161

Rear Heated Oxygen Sensor Heater (Left bank)
(DTC: 1002) (Cont’d)

EC-RO2H-L-01
IGNITION SWITCH @l
Qar
! s - Detectable ling for DTC
1sn  |FusE BLock |Mefer te ELPOWER. —— : Non-dstactable ine for DTC MA
(J/B)
1
] - EM
Gy
| T
aY GAY
T e i)
I REAR
HEATED
I OXYGEN
SENSOR
LH EE
%
I =0 Izl
Ly AT
G R/W L B
[y S
| |
I I PO
t |
o e—
Yo, o o
(6 - - {Gal} - - {06
(2 e - L -- )
RAW L BW RA
e i T
| |
1 o
I D
Ly ionionte & .—I
ST
RW L ® @-- B
,—l—' ,—J—I FaT
[123] [57] &) B
O2HRL  O2SAL  |ecm
(ECCS
MODULE) - £
e = 2
Fi5 Fa7 Br
N
Refer to last page (Foldout page). lHIA
~ A= > T
AT2]13]0 3j4]5]1617]8 2[5 J=a]516]7 <IE
quy i B EL FV%Z 891011@[13141516 ﬂ[’ EL
{2

101]102[103104] [1C5[106[107[108
109 1oft1ifie] [113[1141151186
17|18 11ef120] |121]122[123[124

TEC134
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TROUBLE DIAGNOSIS FOR DTC P0O161

View with lower instrument
center panel removed

Rear heated oxygen
c} sensor harness
connector LH

Rear heated oxygen
sensor harness

connector RH SEF7910B

B

% DISCONNECT
1.8.

&y

M ! o)

SEF9580Q

[g]

o] connecTon]|
123

f_Ecm

&

(@]

SEF3815

Rear Heated Oxygen Sensor Heater (Left bank)

(DTC: 1002) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY. NG [ check the following.

1. Remove lower instrument center panel. | ® Harness connectors
Refer to BT section ("INSTRUMENT (e, (F)

PANEL"). & Harness connectors

¢ Rear heated oxygen sensor harness (F&2),
connectors are located under the lower e Hamess connectors (B1)
instrument center panel. e 15A fuse

2. Disconnect rear heated oxygen sensor e Hamess for open or short
LH harness connector. between rear heated oxy-

3. Turn ignition switch "ON", gen sensor LH and fuse

4. Check voltage between terminal @ and If NG, repair harness or
ground. connectors.

Voltage: Battery voltage
OK
B]

CHECK GROUND CIRCUIT. NG_ Check the following.

1. Turn ignition switch "OFF". "{ & Harness connectors

2. Disconnect ECM hamess connector. {F23,

3. Check harness continuity beiween termi- & Harness for open or short
nal (1} and ECM terminal (323) . between ECM and rear
Continuity should exist. heated oxygen sensor EH
if OK, check harness for short. If NG, repair harnass or

conneclors.
OK
¥
NG

CHECK COMPONENT

(Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION" on
next page.

OK
¥

Discennect and reconnect harness cornec-
fors in the circuit. Then retest.

l Trouble is not fixed.

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

A

INSPFECTICN END

EC-168

Replace rear healed oxy-
gen sensor (left bank).
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TROUBLE DIAGNOSIS FOR DTC P0161

Rear Heated Oxygen Sensor Heater (Left bank)

- (DTC: 1002) (Cont’d)
@ @3\ COMPONENT INSPECTION
DISCONNECT 4
Rear heated oxygen sensor heater
Check the following. @l
@ 1. Check resistance between terminals @ and Q).
e Resistance: 2.3 - 4.3Q at 25°C (77°F)
2. Check continuity. MA
TS. 2] 1 r—tm= = ) —
fmm— /\4 3 ——— -y Terminal No. Continuity
JON_ ' @and@, @, @ N EM
E "i @ and®. @,@
' Q] i it NG, replace the rear heated oxygen sensor. L
T == CAUTION:
Y b Discard any heated oxygen sensor which has been dropped
15 v from a height of more than 0.5 m (19.7 in) onto a hard surface
DISCONNECT ,-"-"(%)-Ei such as a concrete floor; use a new one.
i i N
P 3 FE
1
SEF9580Q AL‘T
PD
[FA
BR
ST
RS
BT
&,
EL
B34
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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 exiremely farge (The actual mixture ratio is too lean.}, the
ECM judges the condition as the fuel injection system maffunction and light up the MIL (2 trip detection logic).

] . ECM
Density of oxygen in exhaust gas (ECCS
Front heated oxygen sensors (Mixture ratio feedback signal) ™ control *| Injectors
module)
Diagnostic Trouble Check ltems

Malfunction is detected when ...

Code No. (Possible Cause})

P0O171
o115

® |nlake air leaks

e Front heated oxygen sensor {right bank)
¢ Injectors {right bank)

e Exhaust gas leaks

e Incorrect fuel pressure

e Lack of fuel

® Mass air flow sensor

o Fusl injection system does not operaie properly.
& The amount of mixture ratio compensation is too large. (The
mixture ratio is too lean.)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
MacmveTesT® [ PROCEDURE (Overall)
SELF-LEARN B1: 100% . 1) Start engine and warm it up sufficiently.

OO NITOR —e100% @ 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 95 CONTROL” in “ACTIVE TEST” mode with GONSULT.
FR 02 SEN-B1 0.01V 4) Clear the self-learning control coefficient by touching
A/F ALPHA-B1 100% “CLEAR™.

! 5) Select “DATA MONITOR” mode with CONSULT.
CLEAR 6) Start engine again and run it for at least 10 minutes at -
SEFOE70 idle speed.
The 1ist trip DTC PO171 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.
OR

EC-170
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Right bank)

speed.

ness connector.
4) Turn ignition switch “ON".

detected.

ner housing 6) Erase the 1st trip DTC 0102 by changing from Diagnos-

-\ SEFB420

idle speed.

The 1st trip DTC 0115 shouid be detected at this stage,

if a malfunction exists.

9) If it is difficult to start engine at step 8, the fuel injection
system also has a malfunction.

EC-171

(Lean side) (DTC: 0115) (Cont’d)

@ 1) Disconnect mass air flow sensor harness connector.
2) Start engine and run it for at least 3 seconds at idle

3) Stop engine and reconnect mass air flow sensor har-

5) Perform Diagnostic Test Mode (Self-diagnostic

resuits) with ECM. Make sure 1st trip DTC 0102 is

tic Test Mode |l to Diagnostic Test Mode .
7} Perform Diagnostic Test Maode

results) with ECM. Make sure DTC 0505 is detected.
8) Start engine again and run it for at least 10 minutes at

(Self-diagnostic

WA
EM)
LG
FE
AT
PD
FA
BRR
1]

RS
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Right bank)
(Lean side) (DTC: 0115) (Cont’d)

]

EC-FUELRH-01

IGNITION SWITCH
BATTERY ON or START
|
% (5 EHES)E BLOCK Refer to EL-POWER.
/b D)
B/W 1
I—I—I1 1ER] -
GIY
START [IGNITION
SWITCH
OFF E8g
;36 ON av N : Deteclable line for DTC
=] @ Non-detectable fine for DTC
: Non-detectable line for
G/Y
Wi/B
h
o)
Ww/a I_LI
I [F]
B FRONT HEATED
OXYGEN SENSOR RH
CNGD @
A/B L) (L2
I BY
'
® ® 1o
| | I |
R/B R/B RiB : :
|12|| |I2|| |2l| ! |
INJECTOR INJECTOR INJEGCTOR i |
No.1 No.3 No.5 1 |
F30 Fas Fa2 : :
Ll L1 Ll
| !
¥ W RIL : :
Fat
------ ------ ' I
Ll_}_ -I—IJ ‘I_l_] | }
i i T 1@ @—s-ts
¥ W R/L B/Y W F41
o]l o]l (70d] o]l 5l
INJ#1 INJ#3 INJ#5 O2HFR D2SFR ECM
{ECCS
CONTROL B B
MODULE} A £
Fi5 Far
Reter o last page (Foldout page}.
1]als ]zl [ Flz]s]ay M1
7 4
Plew P @ RS @ @
W GY GY BR GY
1j2]aj4]C]5[6]7
] 9l1of11]2pr3]1¢]15]16 C1B .,
101]102]103]104] [105{108}107|108 4a[as]4s[47] [e4]eslee
10a]110f111[112] [113l14115{116 mm@m@ Hs
wilelnefiaf [1a1li22]i23[12d o] f &Y -

EC-172

TEC135
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TROUBLE DIAGNOSIS FOR DTC P0O171

SEF09gP

y Front heated
- “‘oxygen sensor RH
harness connector -~

,_-3- /

A
]
£

SEF$54Q)

'm DISCONNECT
HS. ESDI

[_Ecm__|o] connEcToR]|

&

50

& DISCONNECT
4 €

az

SEF&17P

Fuel Injection System Function (Right bank)
(Lean side) (DTC: 0115) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v
CHECK EXHAUST AIR LEAK. NG | Rapair or replace.
Start engine and run it at idle. Listen for an -
exhaust air leak before three way catalyst.
¢ OK
CHECK FOR INTAKE AIR LEAK. NG ['Repair or replace.

Starnt engine and run it at idle. Listen for an
intake air leak after the mass air flow sen-
sor.

OK

E Y

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 comlinuily 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 harmess for short.

NG Repair harness or connec-

+OK

tfors.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-23.
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/ecm?, 36.3 psi)

When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 299.1 kPa

(3.05 kg/icm?, 43.4 psi)

NG | check fuel pump and cir-

,LOK

| cuit. Refer to EC-245, 294.

CHECK MASS AIR FLOW SENSOR.

Check "MASS AIR FLOW” in

CONSULT.

2.5 - 6.0 gm/sec: at idling

9.5 - 19.0 gm/sec: at 2,500 rpm
OR

NG Check connectors for

h A

rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds.

Refer o EC-111.

Check “mass air flow” in MODE 1
with GST.

2.5 - 6.0 gm/sec; at idiing

9.5 - 19.0 g-m/sec: at 2,500 rpm

“DATA MONITOR” moede with

v OK
&

EC-173

E

LG

FE

AT

FD

8T

RS

BT

A

[EL
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TROUBLE DIAGNOSIS FOR DTC P0171

C BmacnveTest B [
* ¥ % POWER BALANCE % % %
=ozzzo=zzs MONITOR ==zzz==z=o:
CMPS=RPM (POS) 737rpm
MAS AIR/FL SE 1.20V
IACV-AACH 26%
BER(2][3][4] rest
L5 [6 ] | ]l START
SEF968Q
7
”
! R 3
Ry ]3 /f:@;
At idle " Click
C/,-e ~
— Suitable tool
/1 Clich
C/,-e .
MEC7038
D]
SEF595G

Fuel Injection System Function {(Right bank)
(Lean side) (DTC: 0115) (Cont’d)

®

l

CHECK FUNCTION OF INJECTORS
(RIGHT 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 & momentary engine

NG | perform TROUBLE DIAG-

speed drop.
OR
3. Listen to each injector operating
ASh, sound.
Clicking noise should be
heard.

lOK

Contirm that the engine is cooled down
and there are no fire hazards near the
vehicle.

A4

1. Turn ignition switch “OFF”,

2. Disconnect injector harmess connecfors
on left bank.

3. Remove injector galiery on right bank.
Refer to EC-24.
Keep fuel hose and all injectors con-
nacted to injector gallery.
The injector hamess connectors on right
bank should remain connected.

. l

™ NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-289.
Repair harness or connec-
tors.

1. Disconnect all ignition coil harmess con-
nectors.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.

NG Replace injectors from

Y

OK
\

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

and retest,

INSPECTION END

EC-174

which fuel does not spray
out.

326



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 Sel-Learning Control, the actual mixture ratic can be brought closely to the @l
thearetical mixture ratio based on the mixture ratic 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 farge (The actual mixture ratio is 100 rich.), the pja
ECM judges the condition as the fuel injection system malifunction and light up the MIL (2 trip detection logic).

] ) ECM m
Density of oxygen in exhaust gas (ECCS Elt
Front heated cxygen sensors (Mixiure ratio feedback signal) ™ control ™ Injectors
module) LC
Diagnostic Trouble L Check ltems
Malf hen ... .
Code No. alfunction is detected when (Possible Cause)
PO172 ® Fuel injection system dogs not operate properly. # Front heated oxygen sensor (right bank)
0114 ® The amount of mixture ratio compensation is too large. (The | ® Injectors (right bank) RE
mixture ratio is too rich.) ¢ Exhaust gas leaks
e Incorrect fuel pressure
® Mass air flow sensor AT

PD
{8
[RA
3R
DIAGNOSTIC TROUBLE CODE CONFIRMATION 5T
WacTveTesT B [ PROCEDURE (Overall)
SELF-LEARN B1:100% 1) Start engine and warm it up sufficiently. .
OO ONITOR aiaoae. 2) Tum ignition switch “OFF” and wait at least 5 seconds. R
CMPSHREM (POS) orpm 3) Turn ignition switch “ON" and select “SELF-LEARN
COOLAN TEMP/S 93°0 CONTROL” in “ACTIVE TEST"” mode with CONSULT.
FR 02 SEN-B1 0.9V 4) Clear the self-learning contro! coefficient by touching B
AF ALPHA-B1 100% “CLEAR".
(i 5) Select "DATA MONITOR” mode with CONSULT. MA
[ CLEAR } 6) Start engine again and run it for at least 10 minutes at
SEF965Q) idle speed.

The 1st trip DTC P0O172 should be detected at this EL
stage, if a malfunction exists.
7) [ it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too. 1o
OR
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)

rNess cennector
~

ner housing

speed.

ness connector.
4) Turn ignition switch “ON".

N
L]

- 1, SEF942Q

idle speed.

The 1st trip DTC 0114 should be detected at this stage,

if a malfunction exists.

9) M itis difficult to start engine at step 8, the fuel injection
system also has a malfunction.

EC-176

(Rich side) (DTC: 0114) (Cont’d)

.ﬁ-:v. 1) Disconnect mass air flow sensor harness connector,
2} Start engine and run it for at least 3 seconds at idle

3) Stop engine and reconnect mass air flow sensor har-

ST 5) Perform Diagnostic Test Mode (Self-diagnostic
/ tesults) with ECM. Make sure tst trip DTC 0102 is
detected.
4 Erase the 1st trip DTC 0102 by changing from Diagnos-
tic Test Mode Il to Diagnostic Test Mode |.
7) Perform Diagnostic Test Mode

resulis) with ECM. Make sure DTC 0505 is detected.
8) Start engine again and run it for at least 10 minutes at

{Self-diagnostic
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Right bank)
(Rich side) (DTC: 0114) (Cont’d)

EC-FUELRH-01

IGNITION SWITGH
BATTERY ON or START
I
20A Refer to EL-POWER.
FUSE BLOCK
% 154 |(yB)
BW
]
[N IELY =
GiY
START | IGNITION I
SWITCH
OFF (Fh)
;ga ON I : Detectable line for DTC
13
IER] I—.—IGN s - Non-detactable line for DTC
w/B
&l
G o
W/B I—'—I
| =]
R FRONT HEATED
OXYGEN SENSOR RH
0
R/B L L2}
I BIY W
c 1
. . I‘- e 3 -’l
i | | i
B8 AR A/B : :
=1 =1 B [ I
INJECTOR INJECTOR INJECTOR | |
No,1 No.3 No.5 | |
F35 | !
(Y i R o
¥ w RIL | !
- B0 ]
______ 3 haeaad5 I I
-Lrj' -I—rl I l
i P Te o—fits
Y w RIL B/Y w
[l [Tigall [Troed [rra]l [[soll
INJ#1 INJ#3 INJ#5 OZHFR  D2SFA ECM
(ECCS
CONTROL B B
MODULE) o £
P27 Fis
Refer to last page {Foldout page).
1]a]5 ATz]=e1ay ATzIaTay D
2 Ess \5 sl7 B)} ng @ 5l6]7 B/’ E
W GY GY BR GY
i]z]3{4]=]516]7
A E L G BEREE ,=
io1fro2]103f104] Tros]i06]i07]108
1oaf10] 191 J112| [riaftra}sts]ris NS
171e|rig120] frzifizofizafioa Gy el
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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

50

l

&

ol

7

SEF617P

Refer to EC-23.
2. Install fuel pressure gauge and check
fuel pressure.
At idling:
When fuel pressure regulator valye
vacuum hose is connected.
Approximately 250.1 kPa
(2.55 kgfem?, 36.3 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 299.1 kPa
{3.05 kg/cm?, 43.4 psi)

iOK

¥
CHECK FOR EXHAUST AIR LEAK. NG [ Gepair or replace.
Start engine and run it at idle. Listen for an
exhaust air leak before the three way cata-
lyst.
SEFOQ6P OK
\__\_\ E] L 4
3 ABS actuator NG -
/ CHECK FRONT HEATED OXYGEN SEN- Repair harness or connec-
a (3 SOR (RIGHT BANK). ™ tors.
/ ) Front heated 1. Turn ignition switch “OFF”.
/_Front heale ar— | | 2- Disconnect front heated oxygen sensor
m LOXygen sensor AN RH harness connector and ECM har-
hamess(‘?ci['fecmr 0 ness connector.
{ =} AN _ 3. Check hamess continuity between ECM
TN “ terminal & and terminal @ .
,’ 3 ',. Continuity should exist.
%i - ‘ 4, Check harness continuity between ECM
=' AVEs terminal @ (or terminal @) and ground.
oL == Continuity should not exist.
i - SEFS54Q1 | 1f OK, check harness for short.
I—E DISCOMNECT DISCOMNEGT lOK
"'s 15 EQ CHECK FUEL PRESSURE. NG [ check fuel pump and cir-
[ Ecm lof CONNEGTOH—]I szzf@ 1. Release fuel pressure 1o zero, "| cuit. Refer to £EC-245, 294,

CHECK MASS AIR FLLOW SENSOR.

Check "MASS AIR FLOW" in
“DATA MONITOR” mode with

CONSULT.

2.5 - 6.0 gm/sec: at idling

9.5 - 19.0 g-m/sec: at 2,500 rpm

NG

Check connectors for

rusted terminals or lcose
connections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-111.

OR
Check “mass air flow" in MODE 1
with GST.
2.5 - 6.0 gm/sec: at idling
9.5 - 19.0 g-m/sec: at 2,500 rpm

+OK
®

EC-178
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TROUBLE DIAGNOSIS FOR DTC P0172

B ACTVETEST

* % x POWER BALANCE % % %
MONITOR
CMPS«RPM (POS)
MAS AIR/FL SE
IACV-AAC/Y

737rpm

1.20V
26%

O

]
TEST

START

EH(2]3][4]
HF

SEF968Q

@) &

At idle

Suitable tool

MEC703B)

Fuel Injection System Function (Right bank)
(Rich side) (DTC: 0114) (Cont’d)

®

l

CHECK FUNCTION OF INJECTORS

(RIGHT BANK).

1. Install all paris 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

3. Listen fo each injector operating
sound.
Clicking noise should be
heard.

®

OK

\ 4

Remove injector assembly,

Refer to EC-24.

Keep fuel hose and all injecters connected
to injecter gallery.

Y

Canfirm that the engine is cooled down
and there are no fire hazards near the
vehicle,

Y

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-289.
Repair harness or connec-
tors.

1. Disconnect all injector harmess 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.

Drvips

lDoes not drip.

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

and retest.
'

INSPECTION END

EC-179

Replace the injectors from
which fuel is dripping.

[FE

AT

PO

RS

BY

A

EL
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TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Left bank)
(Lean side) (DTC: 0210)

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).

) ) ECM
Density of oxygen in exhaust gas (ECCS
Front heated oxygen sensors (Mixture ratio feedback signal) ™ control * Injectors
module)
Diagnostic Trouble _ Check Items
Cade No. Malfunction is detected when ... (Possible Cause)
P0O174 ® Fuel injection system does not operate properly. @ [ntake air leaks
0210 ® The amount of mixture ralio compensation is too large. {The | ® Front heated oxygen sensor (left bank)
mixture rafio is too lean.) ® Injectors {left bank}

e Exhaust gas leaks

e Incorrect fuel pressure
e Lack of fuel

e Mass air flow sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION

mactivetesTl [ PROCEDURE {Overall)
SELF-LEARN B1:100% 1) Start engine and warm it up sufficiently.
- O RO ONITOR —aiio0% 2) Turn ignition switch “OFF” and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “SELF-LEARN

CMPS*RPM (POS) orpm i )
COOLAN TEMP/S 93°C CONTROL"” in “ACTIVE TEST" mode with CONSULT.
FR Q2 SEN-B2 0.01V 4) Clear the self-learning control coefficient by touching
A/F ALPHA-B2 100% “CLEAR".
m 5) Select “DATA MONITOR"” mode with CONSULT.
CLEAR 6) Start engine again and run it for at least 10 minutes at
SEF9700 idle Speed.

The 1st trip DTC PO174 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.
OR

EC-180 332



TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function {Left bank)

speed.

ness cormnector.
4) Turn ignition switch “ON”.

detected.

N SEF942C

idle speed.

The 1st trip DTC 0210 should be detected at this stage,

if a malfunction exists.

9) I itis difficult to start engine at step 8, the fuel injection
system also has a malfunction.

EC-181

(Lean side) (DTC: 0210) (Cont’d)

@ 1) Disconnect mass air flow sensor harness connector.
2) Start engine and run it for at least 3 seconds at idle

5) Perform Diagnostic Test Mode (Self-diagnostic

results) with ECM. Make sure 1st trip DTG 0102 is

o 6) Erase the 1sttrip DTC 0102 by changing from Diagnos-
tic Test Mode Il to Diagnostic Test Mode |.

7) Perform Diagnostic Test Mode
results) with ECM. Make sure DTC 0505 is detected.

8) Start engine again and run it for at least 10 minutes at

(Self-diagnostic

3) Stop engine and reconnect mass air flow sensor har- gy

RAA
EM
LG
FE
AT
PD
FA
IR
BIR
8T
RS
BT
A
EL

1BX
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TROUBLE DIAGNOSIS FOR DTC P0174

Fuel Injection System Function (Left bank)
{Lean side) (DTC: 0210) (Cont’d)

EC-FUELLH-01

IGNITION SWITCH
BATTERY ON or START
T
-POWER.
20A FUSE BLOCK Aefor to EL-POW|
1SA - f(7B)
t
B/W i i
/Em fleea]
GrY
START| IGNITION I
SWITCH
OFF “@_ Eeg ary
ACC ON
Lt Sl
wB G N : Detectable line for DTC
| =——mee ; Non-gdetectable line for DTC
=2 ary
)
w/B I-J—I
I [51]
R/B FRONT HEATED
l_*_l OXYGEN SENSOR LH
F13
Fag
e 1
l BY w
¢ e f:-_ _"'}j
I I § |
I I
R/B R/B R/8 I |
=1 =1 1 N
INJECTOR INJEGCTOR INJECTOR | |
No.2 No.4 No.6 i I
&2 Fa8 Fad ) |
L1] : L] I |
CJ (6N (IR ]
LG/B P/B GY ] 1
Fai lil : :
LI_I- -Ll_l- 'Lrl | !
LCi/B PiB GIY k] r '@ .—BB
LG/B P/B cy B/Y w
Fica] G [Fws]) 121 [57]
INJ#2 INJ#4 INJ#6 O2ZHFL O25FL EGM
(ECCS
CONTROL B B
MODULE) £ £
F27 F15 Fa7
Refer to last page (Foldout page).
HEE Flzlalay Alzialay
o dbe dbee
[] ]
e e de.e.e
GY L B B B

101

102

103]104] 12054106107

108

109

10

11 113}114]115

116

117

118,

19120 [121]122)123

124

E2D

GY

EC-182

TEC136
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TROUBLE DIAGNOSIS FOR DTC P0174

SEF099P

L‘*’N\
Front heated
oxygen sensoN
harness connector
i) — ——
‘L@:‘{% ~—
I'-’

SEF9630Q

E W MSCONNEGT DISCONNECT
AE A&
1

[L_ecm__Jo[connecTor]]
e
1

SEF629P)

Fuel Injection System Function (Left bank)
(Lean side) (DTC: 0210) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

'_CHECK EXHAUST AIR LEAK.
Stant engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.

NG

Repair or replace.
>

,LOK

CHECK FCR 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.

OK

B 4

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 harness for short.

NG

Repair harness or connec-

¢0K

tars.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to EC-23,
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 kgfcm?, 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-

J,OK

| cuit. Refer to EC-245, 294,

CHECK MASS AIR FLOW SENSOR.

Check “MASS AIR FLOW"” in
“DATA MCNITOR” mode with

CONSULT.

2.5 - 6.0 gm/sec: at idling

9.5 - 19.0 g-m/sec: at 2,500 rpm

NG

Check connectors for

rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-111,

OR
Check “mass air flow” in MODE 1
with GST.
2.5 - 6.0 gm/sec: at idling
9.5 - 19.0 g-m/sec: at 2,500 rpm

¥ OK
®

EC-183

(€]

MA

&l

LG

AT

PD

PR

RA

BIR

ST

RS
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335



TROUBLE DIAGNOSIS FOR DTC P0174

maciivetesT® [
% %k POWER BALANCE * % %
====z=x=z- MONITOR z====zzz=:z=:
CMPSsRPM (POS)  737rpm
MAS AIF/FL SE 1.20V
IACV-AAC/Y 26%
[ ]R3 )[4 ] test
[5][6]l | _|[START
SEFg71Q
. 7
g 1 s Q
(ﬁ@ @Zj N
At idle Click
c/’»c‘r
— N Suitable tcol
/1 GlicK
C/,-e .
MEC703B
DY
SEF595Q

Fuel Injection System Function (Left bank)
(Lean side) (DTC: 0210) (Cont’d)

®

l

CHECK FUNCTION OF INJECTORS

(LEFY BANK).

1. Instali 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 V' parform TROUBLE DIAG-

3. Listen to each injector operating
scund.

Clicking noise should be
heard.

OK
L 4

Confirm that the engine is cooled down
and there are no fire hazards near the

vehicle.

-

. Turn ignition switch "OFF".

2. Disconnect injector harness connaciors
on right bank.

3. Remove injector gallery on left bank.

Refer to EC-24.

Keep fuel hose and all injectors con-

nected to injector gallery.

The injector harness connectars on left

bank should remain connecied.

0 ¥

7| NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injeciors”, EC-289.
Repair harness or connec-
tors.

1. Disconnect alf ignition coil harmess con-
nectors.

2. Crank engine for about 3 seconds. Make
sure that fuel sprays out 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.

INSPECTION END

EC-184

h

which fuel does not spray
out.

336



TROUBLE DIAGNOSIS FOR DTC P0175

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 [ya
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)
(Rich side) (DTC: 0209)

@

) ) ECM
Density of oxygen in exhaust gas (ECCS : EM
Front heated oxygen sensors (Mixture ratio feedback signal) ™ control *! Injectors
maodule) LG
Diagnostic Trouble L Check items
Code No. Malfunction is detected when ... (Possible Cause)
PO175 # Fuel injection system does not operate properly. # Front heated oxygen sensor (left banik}
0209 ® The amount of mixture ratic compensation Is too large. (The | e Injectors (left bank) Fe
mixture ratio is too rich.) ¢ Exhaust gas leaks
@ |ncorrect fuel pressure
¢ Mass air flow sensor AT
PD
A
BiR
DIAGNOSTIC TROUBLE CODE CONFIRMATION 8T
MactivetesTl (3 PROCEDURE (Overall)
SELF-LEARN B1: 100% 1) Start engine and warm it up sufficiently. _
:::C:(:)E:T:R:(:)IMONITOH B2 100% 2) Turn ignition switch “OFF” and wait at least 5 seconds. RS
CMPSRPM (POS) Orpm 3) Turn ignition switch “ON” and select “SELF-LEARN
COOLAN TEMP/S as3°C CONTROL" in “ACTIVE TEST” mode with CONSULT. BT
FR O2 SEN-B? 0.0V 4) Clear the self-learning control coefficient by touching
AIF ALPHA-B2 100% “CLEAR".
fy] 5) Select "DATA MONITOR” mode with CONSULT. MA
I_ CLEAR —I 6) Start engine again and run it for at least 10 minuies at
SEF972Q idle speed.
The 1st trip DTC P0175 should be detected at this EL
stage, if a malfunction exists.
7) If it is difficult to start engine at step 6, the fuel injection
system has a malfunction, {oo. DX
OR
EC-185 337



TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)

ss air flow sensor:
" harness connector
pa

U, _ @ detected.
Air cleaner housing o 6) Erase the 1sttrip DTC 0102 by changing from Diagnos-

]
oo
speed.

ness connector.
4} Turn ignition switch “ON".

% SEF242Q

idle speed.

The 1st trip DTC 0209 should be detected at this stage,

if a malfunction exists.

g} If it is difficult to start engine at step 8, the fuel injection
system also has a malfunction.

EC-186

(Rich side) (DTC: 0209) (Cont’d)

‘@. 1) Disconnect mass air flow sensor harness connector.
2) Start engine and run it for at least 3 seconds at idle

3) Stop engine and reconnect mass air flow sensor har-

5) Perform Diagnostic Test Mode (Self-diagnostic

results) with ECM. Make sure 1st trip DTC 0102 is

tic Test Mode |l to Diagnostic Test Mode |.
7) Perform Diagnostic Test Mode

resuits) with ECM. Make sure DTC 0505 is detected.
8) Start engine again and run it for at least 10 minutes at

(Seif-diagnostic
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TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)
(Rich side) (DTC: 0209) (Cont’d)

]

EC-FUELLH-01

IGNITION SWITCH
BATTERY ON or START
|
20A FUSE BLOGK Refer to EL-POWER,
15A  1(uB)
T
B/W
r—*1 IB:AI —
1 |_|__|
G
START | IGNITION I
SWITCH
ACG I ON
] Sl
w/B G M : Detoctable ling for DTC
I — Non-detectaile line for DTC
&
wiB I—l—l
| =1
RIE FRONT HEATED
) OXYGEN SENSOR LH
o7 N
R/B L1] L2]
I B/Y w
) .ﬁ ' =
I |
I | I
A/B R/B R/B | I
e I e I ]
INJECTOR INJECTOR INJEGTOR ' |
No.2 No.4 No.§ | I
(=2 o o I |
] 1 1 I I
== L._J I | |
LG/B P/B GY | |
I |
Fal
Oy & o Dl
LG/B G P/B GY I i
i i 1@ @—:{Fs
LG/B P/B GY B/Y W Fa1
[Foel! [l (G il Izl
INJ#2 iN# INJ#E O2HFL 025FL ECM
(ECCS
CONTROL B B
MODULE) . i
Fer Fis
Reter to last page (Foldout page).
1{3]s <1 EIEI AN IKIEI FIENS
o € \_5678/ G &
BR GY
HBK == BEE
oY 8l 9]1o]11l1213}14]15]18 0 5 B B
11
101]102]105}104] {105}108}107]108 [ 4 |
10af1of111{112f |113]114f 1150116
17]visfiglizgf fretfize]i2afizs

EC-187

TEC136
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=M
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A
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TROUBLE DIAGNOSIS FOR DTC P0175

Fuel Injection System Function (Left bank)
(Rich side) (DTC: 0209) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A\

CHECK FOR EXHAUST AIR LEAK.

Start engine and run it at idle. Listen for an
exhaust air leak before the three way cata-
lyst.

SEFO99P OK

. B '
FW CHECK FRONT HEATED OXYGEN SEN- NG_ Repair harness or connec-

ront heate SOR (LEFT BANK). tors.
oxygen sensoN 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 Gi and terminal & .

Continuity should exist.

4. Check harness continuity between ECM
terminal @b (or termina! & } and ground.
Continuity should not exist.

SEF8E3Q If OK, check harness for short.

E] DISCONNEGT & DISCONNEGT lOK
HS. Eé} IS. E@ CHECK FUEL PRESSURE. NG | check tuet pump and cir-
[;—]'_f—[ a 1. Release fuel pressure to zero. " cuit. Refer to EC-245, 294.
L ECM O GONNECTOR | s Refer to EC-23.

:l 2. Install fuel pressure gauge and check
fuel pressure,

NG

> Repair or replace.

@ At idling:
When fuel pressure regulator valve
le o vacuum hose is connected.
Approximately 250.1 kPa
C’i@ (2.55 kg/cm?, 36.3 psi)
When fuel pressure regulator valve
SEFG29P vacuum hose is disconnected.

Approximately 299.1 kPa
(3.05 kgicm?, 43.4 psi}

iOK

CHECK MASS AIR FLOW SENSOR. NG | Check connectors for

Check "MASS AIR FLOW" in "1 rusted terminals or lpose
"DATA MONITOR” mode with connections in the mass air
CONSULT. fiow sensor circuit or engine
2.5 - 6.0 gm/sec: at idling grounds.
9.5 - 19.0 g-m/sec: at 2,500 rpm Refer to EC-111.

OR
= Check “mass air flow” in MODE 1
S

with GST.
2.5 - 6.0 g-m/sec: at idling
9.5 - 19.0 g-m/fsec: at 2,500 rpm

¥ OK
®
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TROUBLE DIAGNOSIS FOR DTC P0175
Fuel Injection System Function (Left bank)

(Rich side) (DTC: 0209) (Cont'd)
BactveTesTl [ ®
* %k POWER BALANCE #* % %
zzzzzzzz=z MONITOR ===zzz===: l
CMPS'RPM (POS)  737rpm ol
Ay 120y CHECK FUNCTION OF INJECTORS NG | Perform TROUBLE DIAG- '
{LEFT BANK). "1 NOSIS FOR NON-DE-
@ 1. Install alt parts removed. TECTABLE ITEMS, MA
2. Start engine. “Injectors”, EC-289.
mnl—sjl—ﬂ TEST 3. Perform "POWER BALANCE” in Repair harness or connec-
START “ACTIVE TEST” mode with tors.
5
SEF971Q CONSULT. EM
4. Make sure that each circuit pro-
duces a momentary engine
G [ speed drop. L
C‘ _) ﬁgj ' £ E\J OR C
» Yo T 3. Listen 1o each injector operating
At idle 3 Click sound.
> 77 " Clicking noise should be
heard.
v FE
—g Suitable tool —
’/! Click Remaove injector assembly.
Cs. Refer to EC-24,
ek VECT038 Keep fuet hose and alf injectors connected AT
to injector gallery.
A PD

Confirm that the engine is coofed down
and there are no fire hazards near the

vehicle. P&
1. Disconnect all injector hamess connec- Dﬂp_i Replace the injectors from RA
tors. ™| which fuetl is dripping.
2. Disconnect ail ignition coil harmess con-
nectors. BR

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-

tor. SF
‘Does not drip.

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

and retest. &7
!NSPEC‘I*ON END _ HA

EL
DX

EC-189 341



TROUBLE DIAGNOSIS FOR DTC P0300 - PO306

ON

Multiple Cylinder Misfire, No. 1 - 6 Cylinder
Misfire (DTC: 0701 - 0603)

BOARD DIAGNOSIS LOGIC

i misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen-

S0r

(OBD), the misfire is diagnosed.

The misfire detection logic consists of the following two conditions.,

Crankshaft position sensor (OBD)

Engine speed fluctuation ECM

Y

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. If a misfire is detected that wili cause
three way catalyst damage, the MIL will stast 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
conditionr, ECM monitors the misfire for each 1,000 revolutions of the engine.
Diagnostic Troubie N Check ftems
Gode No. Malfunction is detected when ... (Possible Cause)
P0300 (0701) * Multiple cylinders misfire. e Improper spark plug
o |nsufficient compression
PO301 {0608) & No. 1 cylinder misfires. ® Incorrect fuel pressure
PO202 (0607) ® No. 2 coylinder misfires. ¢ EGRvave
® The injector circuit is open or shorted.
P0303 {0606) & No. 3 cylinder misfires. ® Injectors
i — o Intake air isaks
P0304 (0605) ¢ No. 4 cylinder misfires. o The secondary ignition contro! circuit is
PO305 (0604) e No. 5 cylinder misfires. open or shorted.
e Lack of fuel
P0306 (0603) * No. 6 cylinder misfires. ® Magnetized drive plate

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE (Overall)

1) Turn ignition switch “ON”, and seilect “DATA MONITOR” mode with CONSULT.
2) Stant 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

1) Start engine and warm it up sufficiently.
2) Tum 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 7” with GST.
OR

1) Start engine and warm it up sufficiently.

2} Turn ignition switch "OFF"” and wait at [east 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 Il (Self-diagnostic results)” with ECM.

EC-190
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306
Multiple Cylinder Misfire, No. 1 - 6 Cylinder
Misfire (DTC: 0701 - 0603) (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START

7 al
CHECK FOR INTAKE AIR LEAK. NG [ piscover air leak location
Start engine and run it at idle speed. Listen | and repair.
for the sound of the intake air leak. A
vOK
SECS47A| | GHECK FOR EXHAUST SYSTEM CLOG- | NG [ Repair or replace it. EM
GING.
B Stop engine and visually check exhaust
WacTivETESTE [ tube, three way catalysi and mufiler for L&
* % % POWER BALANCE * % % dent.
zzzz=zz==zz MONITOR =z===o-==: I OK
CMPSsRPM (POS) 737rpm Al
MAS AIR/FL SE 1.20V
IACV-AACIV 26% CHECK EGR FUNCTION. NG | Rapair EGR system.
[u-{[ Perform OVERALL FUNCTION CHECK " EE
(malfunction B} for EGR Function, EC-207.
L1 R3[4 rest o
llel I llswar] |g ! a7
SEF9TIQ No
PERFORM POWER BALANCE TEST. JGoto @ .
Bl E 1. Perform "POWER BALANCE" in o
- @ / “ACTIVE TEST" mode. PD
Front 2. s there any cylinder which does
not produce a momentary
Injector engine speed drop? A
hamess /" OR r
connector When disconnecting each injector
harness connector one at a time, is
there any cylinder which does not BA
produce a momentary engine
speed drop?
Yes B
CHECK INJECTOR. No . ] Check injector(s) and cir- ST
Does each injector make an operaling "1 cuit(s). Refer to EC-289.
sound at idle?
Yes BS
D]
CHECK IGNITION SPARK. NG [ check the secondary igni-
1. Disconnect ignition coil assembly from tion control circuit. BT
rocker cover. Refer to EC-2586.
Suitable tool 2. Connect a known good spark plug to
the ignition coil assembly. HA
It

3. Place end of spark plug against a suit-
able ground and crank engine.
. Check for spark.

MEG703B) 4

¥ OK
(Go to & on next page.)

= SEFS73Q
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

SEF156l

Multiple Cylinder Misfire, No. 1 - 6 Cylinder
Misfire (DTC: 0701 - 0603) (Cont’d)

®
l
CHECK SPARK PLUGS. NG | Repair or replace spark
Remove the spark plugs and check for 71 piug(s).

fouling, etc.

SEF120M

lOK

|_CHEGK FUEL PRESSURE.
1. Release fuel pressure to zero. Refer to
EC-23.
2. Install fuel pressure gauge and check
fuel pressure,
At idle:
Approx. 250.1 kPa
{2.55 kg/em?, 36.3 psi)

NG

OK
Y

Check fuel pump and cir-

71 cuit.

CHECK COMPRESSION PRESSURE,
e Check compression pressure.
Standard:
kPa (kg/cmZ, psi)/300 rpm
1,285 (13.1, 186)
Minimum:
kPa (kg/cm?, psi}/300 rpm
981 (10.0, 142)
Difference between each cylinder:
kPa (kg/cm?, psi)/300 rpm

NG

N Check pisions, piston rings,
"| valves, valve seats and cyl-

inder head gaskets.

Check "MASS AIR FLOW" in
“DATA MONITOR” mode with
CONSULT.

2.5 - 6.0 gm/sec: at idling
9.5 -~ 19.0 gm/sec: at 2,500 rpm

CR
@ Check “mass air flow” in MODE 1
= with GST.
2.5 - 6.0 gm/sec: at idling
9.5 - 19.0 gm/sec: at 2,500 rpm

¢OK

(Go to ® on next page.)

EC-192

98 (1.0, 14)
oK
A J
CHECK IGNITION TIMING. NG | Adjust ignition timing.
Parform BASIC INSPECTION, EC-73.
lOK
CHECK MASS AIR FLOW SENSOR. NG | check connectors for

rusted terminals or locose
connections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-111.

If NG, repair or replace it.
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0306

Multiple Cylinder Misfire, No. 1 - 6 Cylinder
Misfire (DTC: 0701 - 0603) (Cont’d)

!

CHECK SYMPTOM MATRIX CHART. NGk Repair or replace. Gl
Check items on the rough idle symptom in
“Symptom Matrix Chart”, EC-92.

¥ OK A

Some tesis may cause a Diagnostic .
Trouble Code to be set. EM
Erase the DTC from the ECM memory

after performing the tests. Refer o EC-53.

A

LG

\ J
Check ECM pin terminals for damage and | NG | Repair or replace.
check the connection of ECM hamess con- >
nector.

Reconnect ECM harness connector and
retest.

INSPECTION END AT

A

BR

ST

&S

E
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TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (DTC: 0304)

The knock sensor is atiached 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.

PIEZO-ELEMENT

Terminat
SEF598K

* Freeze frame data is not stored in the ECM for the knock sensor.
The MIL will not light for knock sensor malfunction.

Diagnostic Check ltems
Trouble Code Malfunction Is detected when ... .
(Possible Cause)
No.
P0325 ® An excessively low or high voltage from the knock & Harness or connectors
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 at idle
speed.
OR
1)} Start engine and run it for at least 5 seconds at idle
speed.
2) Select “MODE 7" with GST.
CR
1) Start engine and run it for at least 5 seconds at idie
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.

EC-194
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TROUBLE DIAGNOSIS FOR DTC P0325

Knock Sensor (KS) (DTC: 0304) (Cont’d)

EC-KS-01
@l
ECM
(Egﬁ%qm MA
MODULE)
KNK
(&
L‘l_| e Detectable line for DTC EM
W
- wemmm | Non-detectable line for DTC
(.} @ ®
| |
1 I
| |
| I
| [
| I
] I
| |
R
¢ Ce—
W B -
P e AT
T G 0T m
w
K - = "'. P@
T
| |
I I (FA
| |
{ I
| I
I [ B
| |
A
]
. BR
W
21
P .
= —
Fi5 F37 BS

|||—

B
= A
D @
GY GY B
EL
D

101|102 103]1 105/106{107}108
100|110 111]112] [113]114]115}116
1I7[118] 119]120] |121[122123[12

as| __ [ad2sladar [edlesicn
3z 4849551536671 0s

43 3'-‘ E GY

SEFB240Q
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TROUBLE DIAGNOSIS FOR DTC P0325

A
Fuel pressure regulator f_‘}{/ /
I o SRR MEF715F

\.sub-harness 2

/ Intake manifold coifriii\\
A k\ Knock sensor

—

I Ecm |ofconnecTor]|

o L

W DISCONNECT E}gﬁc}'r
A€ 75

A E

SEF9740)
E DIGCONMECT
A€
(FED) ( EL E)
= SEFa750

de &

B,

SEF546P

Knock Sensor (KS) (DTC: 0304) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

Lcosen and retighten engine ground

SCrews.
l

CHECK INPUT SIGNAL CIRCUIT-1. NG__ Repair harness or connec-

1. Turn ignition switch "OFF". 7 tors.

2. Disconnect ECM harness connector and
knock sensor sub-harness connector.

3. Check harness continuity between ter-
minal @ and ECM terminal @& .
Continuity should exist.

If OK, check harness for short.

oK
B] v
CHECK INPUT SIGNAL CIRCUIT-2. NG | o Check hamess for open
Check harness continuity between terminal "] or short between knock
@ and engine ground. $ensor sub-harness con-
Continuity should exist. nector and knock sensor.
If OK, check harness for short. If NG, repair harness or
it is necessary to use an ochmmeter connectors.
which can measure more than 10 MQ. e Check component (Knock
sensor).
OK Refer to "“COMPONENT
INSPECTION" below.
If NG, replace knock sen-
S0r.

Disconnect and reconnect hamess 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 harness connector

and retest,

INSPECTION END

COMPONENT INSPECTION

Knock sensor

1. Disconnect knock sensor harness connector.

2. Check resistance between terminal 2) and ground.

Approximately 500 - 620 kQ [at 25°C (77°F)]

¢ |t is necessary to use an chmmeter which can measure more
than 10 MQ.

CAUTION:
Do not use any knock sensors that have been dropped or
physically damaged. Use a new one.

EC-196
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TROUBLE DIAGNOSIS FOR DTC P0335

Core /

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802)

The crankshaft position sensor (OBD) is located on the transmis-
sion housing facing the gear teeth (cogs) of the drive plate. It

1 A==1)| detects the fluctuation of the engine revolution. @l
" : The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and low parts of the teeth
/ £ go cause the gap with the sensor to change. BAA
Permanent magnet The changing gap causes the magnetic field near the sensor to
change.
SEFS58N]  Due to the changing magnetic field, the voltage from the sensor ER
== changes. :
Lo The ECM receives the voltage signal and detects the fluctuation of LE
FC the engine revolution. . _ L
Crankenait pos';t'i;n This sensor is not used to control the engine system. It is used only
sensor (OBD) L for the on board diagnosis of misfire.
harness connector
Er
|- L-
o FE
L
[ =
|
- AT
SEF976Q
- P
iagnostic
Trouble Code Malfunction is detected when .... Check ltems
No. (Possible Cause) EA
J
P0335 e The proper pulse signal from the crankshaft position | e Harness or connectors
0802 sensor (OBD) is not sent to ECM while the engine is {The crankshaft position sensor (OBD} circuit is BA
running at the specified engine speed. open.]
# Crankshat position sensor (OBDy}
& Dead (Weak) baltery B
2l
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE gr
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V. -
1)} Turn ignition switch “ON” and select “DATA MONITOR” RS
mode with CONSULT.
2) Start engine and run it for at least 15 seconds al idle BT
speed. =
OR
Gn%? 1} Start engine and run it for at least 15 seconds at idle MA
speed.
2) Select “MODE 7” with GST.
. OR EL
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 D)
then turn *ON".
3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.
EC-197 349



TROUBLE DIAGNOSIS FOR DTC P0335
Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802) (Cont’d)

EC-CKPS-01

CRANKSHAFT
POSITION
SENSOR (OBD)

N Dotectable Iine for DTS

mm——  Non-detectable line for DTG

OH/LOR/LOFIIL

—.—B B —
ORA
|I35|
SENS
AT
B B GND CONTROL
A s UNIT
Fi5 Fa7
Refer to last page (Foldout page).
4l B E1EA b EY ) [ £ H K4 = == W &
\ésry D REEDEE Ff,;‘ E Q) Z\:

) [r——1
| HIBE A ERREBEE DN 23j24]25)26| 27 | 28| 29| 30| 31|32 33 3435 W

IL2 19]zo]21]22 36137]38]30] a0[41 142 43| 4] a5 ] as 4] a8

[=2] [y}
-~
o]
—
Le2]
-
put]
[y
[

25
32
43

101]102{1034104] [105[106[107| 108’
109 110[ 111 f112] 193] 114|115]118
H7H18(119]120] {121[122[123]1241

F2
.

SEFBA5Q
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TROUBLE DIAGNOSIS FOR DTC P0335

Trrr
LRIRY

L
s

Crankshaft position
sensor (OBD) L-

SEF9760

€

DISCONNECT

ks
1.

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: 0802) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

12 [ Ecwm ]OICONNEGTOH”

47

(3

SEF977Q

oy

Ao TN

Fuel pressure regulator N /
ST W MEF715F
B DISCONKECT '; Y
A€
]
Q
AECT41

CHECK COMPONENT

[Crankshaft position sensor (OBD)].
Refor to "COMPONENT INSPECTION"

on next page.

OK
A

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

l Trouble is not lixed.

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

and retest.

INSPECTION END

EC-199

A

v
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch "OFF”. "] ® Harness connectors
2. Disconnect crankshaft position sensor (F53),
{OBD) and ECM harness connectors. e Harness for open or
3. Check continuity between ECM terminal short between ECM and
@hand terminal @ . crankshaft position sen-
Continuity should exist. sor (OBD)
If OK, check harness for short. If NG, repair harness or
O connectors.
B8] v
CHECK GROUND CIRCUIT. NG | Check the following.
1. Loosen and retighten engine ground "1 ® Harness connectors
SCrews. GDY
2. Check harness continuity between ter- & Harness connectors
minal @ and engine ground. (F),
Continuity should exist. & Harness connectors
If OK, check harness for short. (nz),

OK ® Hammess for open or
short between ECM and
crankshaft position sen-
sor (OBD)

® Harness for open or
short between A/T con-
trol unit and crankshatft
position sensor (OBD})

If NG, repair harness or

connectors.

y
NG

Replace crankshafi posi-
tion sensor (OBD).

(e

EM

LC

FE

AT

PD

58]
=]

[FA

L
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TROUBLE DIAGNOSIS FOR DTC P0335

SEF960N

N

(=N

SEFt51P

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802) (Cont’d)

COMPONENT INSPECTION
Crankshaft position sensor (OBD)

1.

pLN

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 - 204Q
[at 20°C (68°F)]

EC-200
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TROUBLE DIAGNOSIS FOR DTC P0340

Lighit emitting
diode \

Cover

Camshaft Position Sensor (CMPS)(DTC: 0101)
The camshaft position sensor is a basic component of the ECCS.
It monitors engine speed and piston position. These input signals
to the ECM are used to control fuel injection, ignition timing and
other functions.

-------- The camshaft position sensor has a rotor plate and a wave-form- il
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 MA
Photo diode i of Light Emitting Diodes (LED}) and photo diodes.
o cirout Rotor plate The rotor plate is positioned between the LED and the photo diode.
serorig| 1ne LED transmits light to the photo diode. As the rotor plate turns, Eng
the slits cut the light to generate rough-shaped pulses. These
1207 signal siit for pulses are converted into on-off signals by the wave-forming circuit
e um:,:,:lo' 1 evlinder and sent to the ECM. Le
\% Q g\lh signal slit
Z n g/ FE
r«'.‘.uM1 20° signal slit
Rotor plate SEF326l AT
PD
Diagnostic |
Troubgle Code Maifunction is detected when ... (nggglznce;; e)
No. F{‘E\\
P0340 A) Either 1° or 120° signal is nol sent to ECM for the e Harness or conneclors
0101 first few seconds during engine cranking. (The camshaft position sensor circuit is open or
........................................................................................... shorted.) I%
. . ) e Camshaft position sensor r
B) Either 1°¢ Or_ 120° Slgnal is not Se_nt to ECM cften ¢ Starer motor (Hefer to EL Secﬁon_)
enough while the engine speed is higher than the e Starting system circuit {(Refer to EL section.)
specified engine speed. + Dead (Weak) battery BR
C}) The relation betweean 1° and 120° signal is not in the
normal range during the specitied engine speed. ST
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE RS
Before performing the following procedure, confirm that bat-
tery voitage is more than 10.5V.
.
Procedure for malfunction A g
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT. A
3) Crank engine for at least 2 seconds.
OR
@ 1) Crank engine for at least 2 seconds. EL
= 2) Select "MODE 7” with GST.
OR
1) Crank engine for at least 2 seconds. 5K
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3} Perform “Diagnostic Test Mode NI’ (Seff-diagnostic
resuits) with ECM.
EC-201 353



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS)(DTC: 0101)

(Cont’d)

Procedure for malfuhction B and C

1)
2)
3)

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine and run it for at least 2 seconds at idle
speed.
OR

1)
2)

Start engine and -run it for at least 2 seconds at idle
speed.
Select “MODE 7" with GST.

1)
2)
3)

OR
Start engine and run it for at least 2 seconds at idle
speed.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON™.
Perform “Diagnostic Test Mode II" (Self-diagnostic
resuits) with ECM.

EC-202
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS)(DTC: 0101)

(Cont’'d)
BATTERY EC"CM PS'O1
| |
7.5A Refer to EL-POWER. @l
T
Y/B p
- RA
. I : Detectable line for DTC
e MNon-detectable line for DTC
(=R
¥/B
E3
&
Y/B GAMSHAFT Lo

BW POSITION

SENSOR
=1

o r T
S1 opleces R - - AT
I (- p
or 9 | I
IS & : : D
GYR B I i
) [
| |
I | ! FA
| [
o I I
[ |
I , | RA
I |
| -4
* o ) ® 3
| o—]—
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GYR BAW B/W Y LG G/B
ICl el I7=] [Tl 51 [E ]
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TROUBLE DIAGNOSIS FOR DTC P0340

N
t

\)& / anitola éZﬁ?e“éior\
~J
T
&
Fron
N

Camshaft position-/_,
sensor harness connector

/_/ \ \

—
Al

MEF716F

DISCONNECT

L=
T5.

Fuel pressure regulatar

TR WY MEF715F

DISCONKRELT

B A€ [AE

(%]

[ Ecm  [o]connecTor]| (34
4448 45
—
& J
SEF9800

Camshaft Position Sensor (CMPS)(DTC: 0101)

(Cont’d)

DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

y

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF".

2. Disconnect camshaft position sensor
harness connector.

3. Turn ignition switch “ON".

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

NG

Check the following.

oK

A 4

Loosen and retighten engine greund
SCrews.

B v

"1 @ Harness for open or short

between camshaft posi-
tion sensor and ECCS
relay

e Hamness for open or short
between camshaft posi-
tion sensor and ECM

If NG, repair harness or

connectors.

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch "OFF”.

2. Disconnect ECM hamess connector.

3. Check harness continuity between ter-
minal & and ECM terminal @, terminal
@ and ECM terminals @, @.
Continuity should exist.

If OK, check harmess for short.

NG

Y

Repair harness or connec-

OK

b

tors.

CHECK COMPONENT

(Camshaft position sensor).

Refer to "COMPONENTS INSPECTION”,
EC-206.

NG

Replace camshaft position

CK
h J

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.

v

INSPECTION END

EC-204

| sensor.
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TROUBLE DIAGNOSIS FOR DTC P0340

& DISCONNECT
1.5.

[5<]

(GIEIEIED

(o]

I @&

SEF981Q)

Camshaft Position Sensor (CMPS}DTC: 0101)

(Cont’d)

DIAGNOSTIC PROCEDURE (NON-DETECTABLE

CIRCUIT)

INSPECTION START

CHECK GROUND CIRCUIT.

NG

1. Turn ignition switch "OFF",

2. Disconnect camshaft position sensor
harness connector.

3. Check harness continuity between ter-
minal (O and engine ground.
Continuity should exist.

If OK, check harness for short.

OK

Y

.| Check the following.
| # Harness connectors

. @D

¢ Harness for open or short
between camshaft posi-
tion senser and engine
ground

If NG, repair harness or

connectors,

CHECK COMPONENT

NG

(Camshatft position sensor).
Refer to “COMPONENT INSPECTION"
on nexi page.

OK
h 4

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.

Y

INSPECTION END

EC-205

Replace camshaft position
SEensor.

EL

X
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TROUBLE DIAGNOSIS FOR DTC P0340

=)

5]

)

SEF9820Q)|.

SEF887K

Camshaft Position Sensor (CMPS)(DTC: 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 camshaft position sensor cap. Visually check signal
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-206
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302)
SYSTEM DESCRIPTION

", Engine speed
Camshalft position sensor » @[i
Amount of intake air
Mass air flow sensor > A
ECM
- Engine coolant temperature (ECCS | EGHCf
Engine cooclant temperature sensor » control » sclenoid EM
module} valve
laniti itch Start signal
gnition switc: -
LG
— Throttle position
Throttle position sensor >
This system cuts and controls vacuum applied to the ¢ Low engine coolant temperature ES
EGR valve to suit engine operating conditions, This ® Engine starting
cut-and-control operation is accomplished through e Engine stopped
the ECM and the EGRC-solenoid valve. When the e Engine idling AT
ECM detects any of the following conditions, current e Excessively high engine coolant temperature
flows through the solenoid valve. This causes the e Mass air flow sensor malfunction
port vacuum to be discharged into the atmosphere. e High engine speed PD
The EGR valve remains closed.
EGR and vacuum FGRC-solenoid valve N FA
EGR valve
Ignition switch
ECM m
ECM
EGR temperature sensor
a e 3
J BIR

Throttle ST
body
SEFP84Q
RS
BT
[FIA
EL

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in response
.y to throttle valve opening. The vacuum controls the movement of a

taper valve connected to the vacuum diaphragm in the EGR valve.

gqoood
POOQO

o

SEF783K
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TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (DTC: 0302) (Cont’d)

To EGR valve EGRC-solenoid valve
To Intake The EGRC-scolencid valve responds to signals from the ECM.
air flow ' When the ECM sends an ON (ground) signal, the coil in the sole-
f noid valve is energized. A plunger will then move to cut the vacuum
) e signal from the throttle body to the EGR valve.
{ d Vacuum When the ECM sends an OFF signal, the vacuum signal passes
signai through the solenoid valve. The signai then reaches the EGR valve.
SEF240PD
ON BOARD DIAGNOSIS LOGIC
EGR temperature If the absence of EGR flow is detected by EGR temperature sen-
sensor sor under the condition that calis for EGR, a low-fiow malfunction
is diagnosed.
EGR If EGR temperature sensor detects EGR flow under the condition
temperature that does not call for EGR, a high-flow malfunction is diagnosed.
ECM
SEF073P

Diagnostic Trouble Chack ltems

Malfunction is detected when ...

Code No. (Possible Cause)
P0O400 A) The exhaust gas recirculation (EGR) flow is exces- | ® EGR valve stuck closed
0302 sively low during the specified driving condition. ® Passage blocked

B) The exhaust gas recirculation (EGR) flow is exces-
sively high during the specified driving condition.

¢ EGRC-solencid valve

¢ Tube leaking for EGR valve

s EGR temperature sensor

® EGRC-solenoid vailve

& EGR valve leaking or stuck open
¢ EGR temperature sensor

OVERALL FUNCTION CHECK
Use this procedure to check the overall EGR function. During this check, a 1st trip DTC might not be con-

firmed.

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 oniy “Procedure for mal-

function A".

If the engine coolant temperature is lower than 75°C (167°F), perform both “Procedure for malfunction A” and
“Procedure for malfunction B”.
If the 1st trip freeze frame data or the freeze frame data for another malfunction is stored in the ECM, perform
both “Procedure for malfunction A" and “Procedure for malfunction B”. in this case, check 1st trip DTCs and/or
DTCs in the ECM and perform inspections one by one based on “INSPECTION PRIORITY”, EC-90.

EC-208
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TROUBLE DIAGNOSIS FOR DTC P0400

t Throttle body

Air duct 4#*°

SEF592PB|

N ACTIVE TESTH

EGRC SOL/NV ON
= === MONITOR = = =
CMPSsRPM(POS) Orpm

SEF372N

ZE Y I

EGR temperature sensor - ]
harness connector

u

ntake manifold cover
=T

MEF726F

@ o
SEF885Q)
MAE A€
| Ecwm [EICONNECTOR" (1]2
&) @
SEF9386Q)

EGR Function (DTC: 0302) (Cont’d)
Procedure for malfunction A

1)
2)

3)

4)

Start engine and warm it up sufficiently. :
Select “EGRC SOLENOID VALVE” in "ACTIVE TEST"
mode with CONSULT and turn the solenoid valve
“OFF",
Check the EGR valve lifting when revving engine from
2,000 rpm up to 3,000 rpm under no load.
EGR vaive should lift up and down without sticking.
Check voltage between EGR temperature sensor har-
ness connector terminal ) and ground at idle speed.
Less than 4.5V should exist.
Turn ignition switch “OFF"".
Check harness continuity between EGR temperaiure
sensor harness connector terminal @ and ECM termi-
nal @3 .
Continuity should exist.
Perform “COMPONENT CHECK”, "EGR temperature
sensor’, EC-215.

CR

EC-209

(6]

A

Wl

LC

Disconnect EGRC-solenocid valve harness connector. [FE
(The DTC for EGRC-solenoid valve will be displayed,
however, ignore it.) )
Start engine and warm it up sufficiently. AT
Check the EGR valve lifting when revving engine from
2,000 rpm up to 3,000 rpm under no load.
EGR valve should lift up and down without sticking. PD
Reconnect EGRC-solencid valve harness connector.
Check voitage between EGR temperature sensor har- _
ness connector terminal M and ground at idle speed. A
Less than 4.5V should exist.
Turn ignition switch “OFF”. D
Check harness continuity between EGR temperature IR
sansor harness connector terminal 2) and ECM termi-
nal @3 . _
Continuity should exist. BR
Perform “COMPONENT CHECK"”, “EGR temperature
sensor”, EC-215. -
8l
RS
=1)
A
(8
1B
361



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont’d)

/Power steering &
fluid reservoir

EGRC-solenoid valve
hamess connector

c .
:. Front
I MEF722F,

Overall function check

.
\\\\\ \ 4 5/,?//

Check the EGR valve
lifing when revving
engine {rom 2,000 rpm
up to 3,000 rpm.

J
*1000 efmin 3

SEF987Q

EC-210
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TROUBLE DIAGNOSIS FOR DTC P0400

Bactvetestl [
EGRC SOV ON

=—======= MONITOR ==z=z=zz=z=z
CKPS+*RPM (POS) 725rpm

IVl [ ovoFF || OFF |

SEF612P
FUEL 8YS #1 OPEN
FUEL SYS #2 OPEN
CALC LOAD 0%
COOLANT TEMP 31°C
SHORT FT #1 0%
LONG FT #1 0%
SHORT FT #2 0%
LONG FT #2 0%
ENGINE SPD 0RPM
VEHICLE SPD OMPH
IGN ADVANCE 1.0°
INTAKE AIR 25°C
SEF549PF

. CONNECT I

ECM ]OJCONNECTOJ!
59 25

SEF357Q

EGR Function (DTC: 0302) (Cont’d)

Procedure for malfunction B

1)
2)

Start engine.

Select "EGRC SOLENQID VALVE” in "ACTIVE TEST”

mode with CONSULT and turn the solenoid valve “ON".

Check for the EGR valve lifting when revving engine

from 2,000 rpom up to 3,000 rpm under no load.

EGR valve should be closed and should not lift up.
OR

€l

Turn ignition switch “ON”.

Confirm the engine coclant temperature is lower than

55°C (131°F) in “Mode 17 with GST.

Perform the following steps before its temperature

becomes higher than 55°C (131°F).

Start engine.

Check for the EGR valve lifting when revving engine

from 2,000 rpm up to 3,000 rpm under no load.

EGR valve should be closed and should not lift up.
OR

Turn ignition switch “ON”.

Confirm the voltage between ECM terminals & and @&
is higher than 2.1V.

Perform the following steps before the voltage becomes
lower than 2.1V.

Start engine.

Check for the EGR valve lifting when revving engine
from 2,000 rpm up to 3,000 rpm under no lead.

EGR valve should be closed and should not lift up.

Overall function check
uit
\\\\\‘ ’"”//,

Check the EGR valve
lifting when revving
engine from 2,000 rpm
up to 3,000 rpm.

SEF987Q

EC-211

EM
LG
FE
AT
PD
FA
BR
ST
RS
i

A
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Contd)

EC-EGRC1-01
IGNITION SWITGH
OCN or START
]
15A FUSE BLOCK [Refer to EL-POWER.
(J/B}
I : Detectable line for DTC
L
IE4A|I — Non-detectable line for DTG
GIY
FGR
/M“\ TEMPERATURE
oy A SENSOR
L ] =]
F23
GrY
I BR ORI/
G/Y @
el
l__l EGRC- OR/L
SOLENOID Tod
VALVE m
..F9 (M73)
|Ly ORIL
R/B I
OR/L
70J
(R3)
ORIL &
R/B BR B OR/L
Iicall el [Fall [E3l
EGR EGRTS GND-A ECM SENS AT
. GND CONTROL
MODULE} UNIT
@

Refer to last page {Foldout page).

™
= TEEAEal5]6]7 e[ l=[4]5]6]7 :
AR EHEERED F? RN EERER

=1
1l2]3Ta]To hah2iqiafis @ R RS S by P e R 2Y | R RE SR
AAHBIEREEDEE Ralz7[zaRkojaojdlaz|asladldsjacki 7148 HS.

%) _ piddi_EdEsed
: roed [ | @2 H.S.

GY

101]102f108f104] fro8]106f10710d]
109“10 Mn2) [113]114§115] 116
117'118 118{120] |1213122123]124

SEFG97Q
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont’'d)

DIAGNOSTIC PROCEDURE

SEF372N

1st trip DTC for the solenoid
valve will be displayed, however,
ignore it.)

lOK
@

EC-213

/ )i 0, ), 77
Ry 4 Lo 78y INSPECTION START
< /
/\ ,
CHECK VACUUM SCURCE TO EGR OK‘ CHECK COMPONENT
— VALVE. (EGR valve).
Vacuum hose sonnected 1. Start engine and warm it up sufficiently. Refer to “COMPONENT
to EGR valve MEF327C 2. Rev engine to about 2,000 - 3,000 rpm. INSPECTION”, EC-215.
327 3. Disconnect vacuum hose to EGR valve.
- NG
’E 4. Make sure that vacuum exists.
Vacuum should exist. h 4
Replace EGR valve.
NG
E ¥
CHECK VACUUM HOSE. NG | Repair it.
Check vacuum hose for clogging, cracks "
- or improper connection.
=
:R_ Improper connection OK
: SEF100L
Il
CHECK COMPONENT NG Repair or replace EGRC-
WEGRC SOL/V CIRCUITE {(EGRC-solenocid valve). "| solencid valve or repair
DOES THE SOLENOID 1. Turn ignition switch “"ON”. circuit.
2. Perfigrm "EGRC SOV
VALVE MAKE CIRCUIT” in “FUNCTION
AN OPERATING SOUND TEST" mode with CONSULT.
OR
EVERY 3 SECONDS? 1. Tum ignition switch “ON".
2. Turn EGRC-sclenoid valve “ON"
[ vext T NGO [ YES | and “OFF" in “ACTIVE TEST"
MEFS57D mode with CONSULT and check
operating sound.
OR
B ACTIVE TEST B @ 1. Turn ignition switch "ON",
2. When disconnecting and recon-
EGRC SOL
N ON necting the solenoid valve har-
ness connector, make sure that
=== MONITOR = = = the solenoid valve makes oper-
CMPS-RPM{POS) Orpm ating sound. (The DTC or the

ST

RS

BT

[1A

EL

365



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont’d)

Cf
CHECK COMPONENT NG | Replace EGRC-solenoid
(EGRC-solenoid valve). 7| valve.

Refer to "COMPONENT INSPECTION”
on next page.

oK
y

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

Trouble is not fixed.

L4
Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.

4
Check resistance of EGR temperature
SEensor.

Refer to EC-215.

s
INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR valve

BATTERY

MEC4888

MEC8038

10,000

1,000

Resistance kQ

100+

1

(32)

50
(122)

Temperature °C {°F)

—L. 1 ]
100 150 200
(212) (302) {322)

SEF5260Q

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.

EGRC-solenoid valve

Check solenoid valve, following the table as shown below:

Conditions

Air passage
continuity
between & and

Air passage
continuity
between @ and ©

12V direct current supply

between terminals O Yes No
and @&
No supply No Yes
If NG, replace the solenoid valve.
EGR temperature sensor
Check resistance as shown in the figure.
{Reference data)
EGR temperature Voltage Resistance
°C (°F) (V) (MQ)
0(32) 4.81 7.9-97
50 {122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10

Iif NG, replace EGR temperature sensor.

EC-215

MA
ERM

LG

FE

[HA
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TROUBLE DIAGNOSIS FOR DTC P0420, P0430

Three Way Catalyst Function (DTC: 0702, 0703)

ON BOARD DIAGNOSIS LOGIC

The ECM monitors the switching frequency ratio of
front and rear heated oxygen sensors.

ECM (ECCS control module)

A three way catalyst with high oxygen storage

capacity will indicate a low switching frequency of
rear heated oxygen sensor. As oxygen storage
Front Rear capaci_ty decreases, th_e rear heated oxygen sensor
heated heated switching frequency will increase.
oxygen oxygen When the frequency ratio of front a'r.nd rear heated
consor sensor oxygen sensors approaches a §peqlfle§ limit value,
: the three way catalyst malfunction is diagnosed.
Three ‘_|
Exhaust way
XNaLsi
gas catalyst >
Diagg(;s;;cl;lr:uble Malfunction is detected when ... (Pcc);shs?;lz HC?;TJSse)
For right bank ® Three way catalyst does not operate properly. e Three way catalyst
P0420 e Three way catalyst does not have enough oxygen storage # Exhaust tube
0702 capacity. # [ntake air leaks
For 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 1st trip DTC might not be confirmed.

EC-216
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TROUBLE DIAGNOSIS FOR DTC P0420, P0430

Three Way Catalyst Function (DTC: 0702, 0703)

(Cont’d)
Y MONITOR % NOFAILL [ ]
CMPSYRPM (POS) 2037rpm 1) Star‘E‘ engine and warm it“up sufficiently. ‘
FR 02 SEN-B2 0.68V 2) Set “MANU TRIG” and "HI SPEED”, then select “FR
FR 02 SEN-B1 0.08v 02 SEN-B1”, “FR Q2 SEN-B2”, “RR O2 SEN-B1”, “RR
AR 02 SENB1 D ooy 02 SEN-B2”, “FR 02 MNTR-B2”, “FR 02 MNTR-B1”, @
FR 02 MNTR-B2 RICH “RR O2 MNTR-B1”, "RR 02 MNTR-B2” in “DATA
FR O2 MNTR-B1 LEAN MONITOR” mode with CONSULT.
RROZMNTRB1 AN 3) Touch “RECORD” on CONSULT screen with engine M
speed held at 2,000 rpm constant under no load.
| RECORD ! 4) Make sure that the switching frequency between ..
SEFU89Q “RICH" and “LEAN” of “RR O2 MNTR-B1” or “RR 02 !
MNTR-B2” is very less than that of “FR O2 MNTR-B1”
m CONMECT or “FR O2 MNTR-B2". ﬂ;.@
B Switching frequency ratio =
[ ecwm HCUNNECTDHII Rear heated oxygen sensor switching frequency
& 58 = . Front heated oxygen sensor switching frequency
oA
N\ B This ratio should be less than 0.7. FE
1
L If the ratio is greater than above, the three way catalyst
D O D o o fé\H is not operating properly.

Sorasea Note: If the “FR O2 MNTR-B1” or “FR 02 MNTR-B2” does AT
not indicate “RICH” and “LEAN" periodically more
than 5 times within 10 seconds at step 3, perform

comneor TROUBLE DIAGNOSIS FOR DTC P0130 or Po150 PD

. “ i first. (See EC-136 or EC-153.)
OR

[ Ecm o CONNECTOR” @ 1} Start engine and warm it up sufficiently. [FA
25 57 25 2) Set voltmeters probes hetween ECM terminals ¢ [front

R T heated oxygen sensor (right bank) signal}, & [front .

T;‘\ Ts heated oxygen sensor (left bank) signal] and @ (engine RA
PO o ground), and ECM terminals & [rear heated oxygen
sensor (right bank) signal], 6» [rear heated oxygen sen-

© O © & Cf&x” sor (left bank) signal] and @ (engine ground). BR

SEF990Q 3) Keep engine speed at 2,000 rpm constant under no

load. ST

4) Make sure that the voltage switching frequency (high &
low) between ECM terminals & and @, or § and @
is very less than that of ECM terminals @ and @, or BS

&) and @3 .

Switching frequency ratio =

Rear heated oxygen sensor voltage switching fre-

quency
Front heated oxygen sensor voltage switching fre- HA
quency

This ratio should be less than 0.7. EIR

If the ratio is greater than above, it means three way
catalyst does not operate properly. "
Note: If the voltage at terminal & or & does not switch i
periodically more than 5 times within 10 seconds at
step 3, perform TROUBLE DIAGNOSIS FOR DTC
PO130 or PO150 first. (See EC-136 or EC-153.)
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TROUBLE DIAGNOSIS FOR DTC P0420, P0430

Three Way Catalyst Function (DTC: 0702, 0703)
(Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¢ NG

CHECK EXHAUST SYSTEM. Repair or replace it.
Visually check exhaust tubes and muffler
for dent.

@ 5

Y

SEF089P| | CHECK FOR EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before the three way cata-

P—‘iﬂj lyst. ¢OK

IL_EcM__[o]connecTor]| CHECK FOR INTAKE AIR LEAK,
102,104,106,109,111,113 Start engine and run it at idle. Listen for an
r————— intake air leak after the mass air flow sen-

Sor. '

NG Repair or replace.

Y

NG Repair or replace.

Y

OK

= '
® o CHECK INJECTORS. NG ["perform TROUBLE DIAG-

= 1. Refer to WIRING DIAGRAM for 7| NOSIS FOR NON-DE-
SEF991Q Injectors, EC-289. TEGTABLE ITEMS,
2. Tum ignition switch “ON". Injectors”, £C-289.
3. Check voltage between ECM terminals g‘?ga“’ harness or connec-
(o), (18, (108), (o). (111D or (113) '
and ground with CONSULT or tester.
Battery voltage should exist.

¢0K

1. Turn ignition switch “OFF"".

2. Remove injector assembly.
Refer to EC-24.
Keep fuel hose and all injectors con-
nected to injector gallery.

v

1. Disconnect camshaft position sensor U”ps_ Replace the injectors from
harness connector. which fuel is dripping.

2. Turn ignition switch “ON”.
Make sure fuel does not drip from injec-
tor.

Y

¢ Does not drip.

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

Replace three way catalyst.

v

INSPECTION END

EC-218 370



TROUBLE DIAGNOSIS FOR DTC P0443

Te EVAP canister
purge control valve

From
Intake

From throttle

Evaporative Emission (EVAP) Canister Purge
Control Solenoid Valve (DTC: 0807)

COMPONENT DESCRIPTION

alr duct body . .
Sy EVAP canister purge control solenoid valve @l
: The EVAP canister purge control solenoid valve responds to sig-
nals from the ECM. When the ECM sends an ON (ground) signal, MA,
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 B
SEF3%2Rl  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 e
control the engine system. 1t is used only for on board diagnosis.
: Throttle body
Canister control %
- vacuum check swilch"f@ t o /
To fuel tank FE
AT
‘ EVAF canister purge
EVAP carister — CVAP canister control solenoid valve D
purge control valve SEF311R
Diagnostic
. Check ltems
Trouble Code Malfunction is detected when ... : FA
(Possible Cause)
No.
P0443 A) An improper voltage signal is sent to ECM through s Harness or connector
0807 EVAP canister purge control solenoid valve. (The EVAP canister purge control solenoid valve cir-
cuit is open or shorted.}

B) The vacuum signal is not sent to EVAP canister ® Harness or connector iR
purge control valve under the specified driving {The EVAP canister purge control solenoid valve cir-
condition, even though EVAP canister purge control cuit is shorted.)
solenoid vaive is OFF. ® EVAP canister purge controf solenoid valve ST

® Mass air flow sensor
@& Throttle position sensor
e Engine coolant temperature sensor RS
e EGR valve
e [ntake air system

(intake air leaks) BT
® Hoses
e EVAP canister purge conirol valve (built into EVAP

canister) A
& Canister control vacuum check switch

C) The vacuum signal is sent to EVAP canister purge e Harness or connector EL
contrel valve even though EVAP canister purge con- (The EVAP canister purge control solenoid valve cir-
trol solenoid vaive is ON. cuit is open.)

e EVAP canister purge control solenoid valve ([Bhd
e Hoses
(Hoses are connected incorrectly.)
e Canister control vacuum check switch
EC-219 371



TROUBLE DIAGNOSIS FOR DTC P0443

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 1st trip DTC
cannot be confirmed, perform “Procedure for maifunction B>,
If there is no problem on “Procedure for malfunction B, per-
form “OVERALL FUNCTION CHECK”, “Procedure for maifunc-
tion C”’.

Procedure for malfunction A
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3)  Wait at least 6 seconds.
OR
& 1)  Tumn ignition switch “ON" and wait at least 6 seconds.
2) Select “MODE 7” with GST.
OR
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 Il (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) Turnignition 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 conditions for at least 6 seconds.
Air conditioner switch: ON
Steering wheei: 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.
2)
3)

Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON” and select “MODE 1" with
GST.

4) 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 77 with GST.

OR
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
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Control Solenoid Valve (DTC: 0807) (Cont’d)

Steering wheel: Fully turned
Headlamp switch: ON
Rear window defogger switch: ON
Engine speed: 2,900 - 3,300 rpm @l
Gear position: “P” or “N”
5) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”. M2,
6) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

M
OVERALL FUNCTION CHECK
WacTveTesTH [ Use this procedure to check the overall monitoring function of the LG
PURG CONT SV O N EVAP canister purge control s_olenoid valve. During this check, a
{PURG CONT VAC) VC ON 1st trip DTC might not be confirmed.
zzzzz=zz=z MONITOR =z==zz=z:z: Procedure for malfunction C
CAN CON VC SW ON 1)  Start engine and warm it up sufficiently.
2) Select "PURG CONT S/V” in “"ACTIVE TEST" mode, g
and select “CAN CON VC SW” as the monitor item with
CONSULT.
TVl (ON/OFF][ OFF | 3) Touch “ON” and check “CAN CON VC SW" is now
SEF670R “ON”. "
OR
t 1) Start engine. PD
EVAP canistor purge comrol \\ 2) Supply battery voltage between EVAP canister purge
solenoid valve / control solenoid valve terminals @ and @) .

N 3} Check voltage between ECM terminal 83 and engine [54
AN ground.
l

Voltage: Battery voliage

SEF312R

BT
| !
D HA

SEF669R
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Control Solenoid Valve (DTC: 0807) (Cont’d)

IGNITION SWITCH
ON or START

15A

19 ]

i3

5{2%5}3 _gé:Eg m— {;-w-_
3

Fb2

-
G

(9]
)
Q

FUSE BLOCK
(J/B)

M)

EVAP CANISTER
PURGE CONTROL
SOLENOID VALYE

ECM

(ECCS
CONTROL
MODULE)

F27

EC-CANIN-01

Refer to EL-POWER.

I : Detectable line for DTC

— Non-detectable line for DTC

—

Refer to last page (Foldout page).

2

(%3

3

[i%]

4

G

44j4546{4 5416566 6?
48]49150151)52|53168|69[7 7 1
55555?7?7 GY
566126

EC-222

SEF698Q
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TROUBLE DIAGNOSIS FOR DTC P0443

AL N

EVAP canister purge control solenoid
valve harness connector

Evaporative Emission (EVAP) Canister Purge
Control Solenoid Valve (DTC: 0807) {(Cont’d)

DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction

A”, perform “Procedure A” below. If the trouble is duplicated

after “Procedure for malfunction B”, perform “Procedure B”
on next page. If the trouble is duplicated after “Procedure for
malfunction C”, perform “Procedure C” on EC-226.

Procedure A

INSPECTION START

y

A

S

LG

CHECK POWER SUPPLY.

NG

1. Turn ignition switch “CFF".

2. Disconnect EVAP canister purge control
sclenoid valve hamess connector.

3. Turn ignition switch "ON".

4. Check voltage between terminal (2 and
engine ground with CONSULT or tester.
Voltage: Battery voltage

/
/\' SEF313R
€ 6
uﬂle
T
B O
T SEF30R
B

A E A&

[of connECTOR]|
114

_Ecm

[Q]

SEF304R]

OK

E Ad

Check the foliowing.

& Harness connectors
@,

® Harness connector (1)

& 15A fuse

® Harness for open or short
between EVAP canister
purge control sotenoid
valve and fuse

If NG, repair harness or

connectors.

FE

AT

P

B

CHECK OUTPUT SIGNAL CIRCUIT.

NG

1. Turn ignition switch "OFF".

2. Disconnect ECM harmess connector.

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

If OK, check harness for short.

OK
Y

Disconnect and reconnect harness connec-
tars in the circuit. Then retest.

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-223

Repair harmess or connec-
tors.

A

ST

RS

BT

A

EL
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge

EC-224

~ Control Solenoid Valve (DTC: 0807) (Cont’d)
&) B
Procedure B
Vacuum
@@ gauge INSPECTION START
A
Y
CHECK INTAKE SYSTEM. NG | Repair intake system.
“ Check intake system for air leaks. g
EVAP canlister purge lOK
control solfenoid valve SEF4190A
,_ CHECK VACUUM SQURCE TO EVAP NG | Repair vacuum hose.
B] - CANISTER PURGE CONTROL SOLE- v
@E%j‘“" NOID VALVE.
Split 1. Start engine and warm it up sufficiently.
2. Disconnect vacuum hose connected to
the solenoid valve.
Clogging 3. Check the vacuum pressure with
vacuum gauge with engine at 4,000 rpm
under no load.
R Vacuum pressure:
jj—% Improper connection lLess than —14.7 kPa
] SEF100L] {-110 mimHg, -4.33 inHg}
OK
macTveTesTH [ B l
PURG CONT S/V O N CHECK HOSES BETWEEN EVAP CANIS- NG_‘ Repair or reconnect the
(PURG CONT VAC) VvC ON TER PURGE CONTROL SOLENOID "1 hose.
—=z-==== MONITOR =zz==zz=== VALVE, CANISTER CONTROL VACUUM
PURG CONT S/V ON CHECK SWITCH AND EVAP CANISTER.
1. Turn ignitior switch "OFF”.
2. Check hose for clogging, cracks or
improper connection.
ON/OFF OK (without /g ) | OK (with /g2 )
SEF5760
CHECK POWER
N SUPPLY AND OUT-
- PUT SIGNAL CIR-
CUIT.
1. Turn ignition
switch “ON".
2. Select “PURG
CONT S/V" in
NG "ACTIVE TEST”
N mode with CON-
SULT.
3. Touch "ON" and
“OFF” alternately.
4. Check that oper-
ating sound is
emitted.
! Jox
@ ®
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TROUBLE DIAGNOSIS FOR DTC P0443
Evaporative Emission (EVAP) Canister Purge

Dl Control Solenoid Valve (DTC: 0807) (Cont’d)
& IHSGONNECT (‘ ) @
4 € @ |
o NG &l
CHECK POWER SUPPLY. | Check the following.
1. Tum ignition switch “"OFF”. | @ Harness connectors
2. Disconnect EVAP canister purge control (),
solenoid valve harness connector. ® Harness connector A
lenoid valve h H
3. Turn ignition switch “ON”. & 15A fuse :
2 O 4. Check voltage between terminal @ and ® Harness for open or short
= engine ground with CONSULT or tester. between EVAP canister
SEF303R Voltage: Battery voltage purge control solenoid EM
If OK, check harness for short. valve and fuse
If NG, repair harness or
m CISCONKECT & DISCONNECT OK conneCtorS' L@
AE QMAE B ,
" ECM HCONNECTOH” CHECK OQUTPUT SIGNAL CIRCUIT. NG.‘ Hepair harmess or connec-
1. Turn ignition switch “OFF”. 7| tors.
n4 2. Disconneci ECM harness connector.
3. Check harness continuity between ECM
terminal and terminal (D .
Continuity should exist.
(Q] If OK, check haness for short.
Al
SEF304R OK AT
¥ ¥
CHECK COMPONENT NG| Replace mass air flow sen- | P
{Mass air flow sensor). | sor
Refer to “COMPONENT INSPECTION”,
“TROUBLE DIAGNCSIS FOR DTC
P0100”, EC-115. [FA
l oK
NG = = A
CHECK COMPONENT .| Replace throttle position
{Throttle position sensor). | sensor.
Refer to “COMPONENT INSPECTION”,
“TROUBLE DIAGNOSIS FOR DTC BR
PO120", EC-128.
l OK
CHECK COMPONENT .| Replace engine coolant
{Engine coolant temperature sensor). | temperature sensor.
Refer to “COMPONENT INSPECTION", RS
“TROUBLE DIAGNOSIS FOR DTC
PO115", EC-124.
¥OK BT
©
HA
EL
1D
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Control Solenoid Valve (DTC: 0807) (Cont’d)

©

;

CHECK COMPONENT

(EGR valve).

Refer to “COMPONENT INSPECTION",
“TROUBLE DIAGNOSIS FOR DTC
Po400", EC-215.

NG Replace EGR valve.

OK

v

CHECK COMPCONENT
{Canister control vacuum check switch).
Refer to “COMPONENT INSPECTION",
“TROUBLE DIAGNQSIS FOR DTC
P1443", EC-277.

lOK

CHECK COMPONENT

(EVAP canister).

Refer to “COMPONENT INSPECTION",
EC-20.

NG Replace canister control

vacuum check switch.

Y

NG Replace EVAP canister.

0K
L J
CHECK COMPONENT Replace EVAP canister
{EVAP canister purge control solenoid purge control solenocid
valve). valve.

Refer to “COMPONENT INSPECTION™,
EC-228.

NG

OK
Y

Disconnect and reconnect harness connec-
tars in the circuit. Then retest.

l Trouble js 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

A
CHECK HOSES BETWEEN THROTTLE |NG | Reconnect hose correctly.
BODY AND EVAP CANISTER PURGE
CONTROL VALVE.

1. Turn ignition switch “OFF".

2. Check hose for incarrect connection.

lOK (without ) lOK (with )
® ®

A4
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TROUBLE DIAGNOSIS FOR DTC P0443

Ol

W Aacrivetest B

O N
VC ON

PURG CONT S/V
(PURG CONT VAC)

MONITCR
PURG CONT SV

[5]

A€ QD

oo |

SEF303R

Evaporative Emission (EVAP) Canister Purge
Control Solenoid Valve (DTC: 0807) (Cont’d)

®

NG

®

|

E] A4

CHECK POWER SUPPLY

AND OUTPUT SIGNAL

CIRCUIT.

1. Turn ignition switch

HONH-

2. Select “PURG CONT

SV in “ACTIVE

TEST” mode with

CONSULT.

. Touch “ON™ and "OFF”
alternately.

. Check that operating
sound s emitted.

G

{A

B

LG

CHECK POWER SUPPLY.

t. Turn ignition switch “OFF".

2. Disconnect EVAP canister purge control
solenoid valve harness connector.

3. Turn ignition switch "ON".

NG

AE RQHAE

Tl

[of connecToR)|
14

[ ecm

(2]

SEF304R

Check the following.
® Harness conneclors

Q.
¢ Hammess Tonnector ()

& 15A fuse

4. Check voltage between terminal @& and # Hamess for open or short | [Eg
engine ground with CONSULT or tester. between EVAP canister
Voltage: Battery voltage purge control solenaid
If OK, check harness for short. valve and fuse
If NG, repair harness or AT
l OK connectors.

.
CHECK OUTPUT SIGNAL CIRCUIT. NG ["Repair hamess or connec- | D)
1. Turn ignition switch "OFF”. | tors.

2. Disconnect ECM harness connector.
3. Check harness continuity between ECM BA
terminal and terminal (O .
Continuity should exist.
If OK, check hamess for short.
30K
CHECK COMPONENT NG Replace canister control
(Canister control vacuum check switch). | vacuum check switch. BR
Hefer to "COMPONENT INSPECTION”, £
“TROUBLE DIAGNOSIS FOR DTC
P1443", EC-277.
5 OK 8T
CHECK COMPONENT NG Replace EVAP canister
{EVAP canister purge control solenaid "1 purge control solenoid
valve). vaive. RIS
Refer to "COMPONENT INSPECTIOGN” on
next page.
¥ OK 8T
Disconnect and reconnect harness connec-
tors in the circuit. Then retest.
# Trouble is not fixed.
Check EGM pin terminals for damage and
check the connection of ECM harness con- EL
nector. Reconnect ECM harness connector
and retest.
v B3
INSPECTION END
EC-227 379



TROUBLE DIAGNOSIS FOR DTC P0443

BATTERY

SEF313Q)
EVAF canister purge
control valve 4o ©
@
®w
EVAP canister
SEF314R

Evaporative Emission (EVAP) Canister Purge
Control Solenoid Valve (DTC: 0807) (Cont’d)

COMPONENT INSPECTION

EVAP canister purge control solenoid valve
Check air passage continuity.

Condition

Air passage
continuity

between & and

Air passage
continuity
between @ and ©

12V direct current supply
between ferminals

Yes

No

No supply

No

Yes

If NG, replace solenoid valve.

EVAP canister purge control valve (built into EVAP

canister)

Check EVAP canister purge control valve as follows:
1. Blow air in port (& and check that thete is no leakage.

2.

e Apply vacuum to port (& . [Approximately -13.3 to —-20.0 kPa

(~100 to ~150 mmHg, —3.94 to —5.91 inHg)]

e Cover port @ by band.

e Blow air in port (© and check that if flows freely out of port & .

EC-228
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TROUBLE DIAGNOSIS FOR DTC P0500

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
Vehicle speed the speedometer. The speedometer then sends a signal to the
sensor ECM. &l
MIA
AEC110 E
Diagnostic
Trouble Code Malfunction is detected when .... Ch?Ck ems LG
No. (Possible Cause)
PO500 e The almost @ kmvh (0 MPH) signal from the vehicle ® Harness or connectar EC
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
FiE
AT
OVERALL FUNCTION CHECK B
BVEHICLE SPEED SEN CKTH Use this procedure to check the overall function of the vehicle
AFTER TOUCH START. speed sensor circuit. During this check, a 1st trip DTC might not
DRIVE VEHICLE be confirmed. A
fﬂg;%k%%?ﬂﬂﬁg) OR 1) Jack up drive wheels.
sew 2) Start engine.
3) Perform "VEHICLE SPEED SEN CKT” in “FUNCTION g
[J_Jﬂ TEST” mode with CONSULT.
OR
NexT_ [ START | 2) Start engine. BR
MEF5590 3) Read vehicle speed sensor signa!l in “DATA MONITOR"
mode with CONSULT.
The vehicle speed on CONSULT should be able to ST
# MONTOR % No FalL [ exceed 10 km/h (6 MPH) when rotating wheels with suit-
VHCL SPEED SE  20kmh able gear position.
P/IN POSI SW OFF OR RS
Gagg 2) Start engine.
3) Read vehicle speed sensor signal in “MODE 1”7 with _
GST. BT
The vehicle speed on GST should be able to exceed 10
km/h (6 MPH) when rotating wheels with suitable gear HA
I RECORD ] position. ¢
SEF941N OR
ER
FUEL SYS #1 CLOSED
FUEL SYS #2 CLOSED
T ¢
SHORT FT #1 1% X
LONG FT #1 0%
SHORT FT #2 3%
LONG FT #2 0%
ENGINE SPD 2037RPM
IGN ADVANCE 38.0°
INTAKE AIR 43°C
SEF568P
EC-229 381



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (DTC: 0104)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Start engine and warm it up sufficiently.
2) Perform test drive for at least 10 seconds continuously
under the following recommended conditions.
Engine speed 11,600 - 2,400 rpm
Intake
manifold vacuum: —66.7 to -53.3 kPa
{(-500 to —400 mmHg, ~19.69 to
-15.75 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 I (Self-diagnhostic
results)” with ECM.
Even if a 1st trip DTC is not detected, perform the above
test drive at least one more time.

EC-230 382



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicie Speed Sensor (VSS) (DTC: 0104)

(Cont’d)
IGNITION SWITCH EC'VSS'O1
OM or START
I @l
FUSE BLOCK Refer to EL.-POWER.,
T5A L (1/B) : ;
e : Detectable line for DTC
—  Non-detectable line for DTC
| ) MA
258
OR [EM
I COMBINATION
METER
CR {SPEEDOMETER) e
[73] 23,
o
BrY B/OR YL
I AT
Y.'L YiL PD
2),(8)
B/OR BR/B BA
D,
W74 [RI
F23
BR
§T
B/Y BR/B YiL
Bl /- = B B B
VsP (EE%%S VEHICLE ‘ | RS
CONTROL SeEED
MODULE) SENSO £L a8
7 GD BT
Al
Refer to last page (Feldout page). H{"”A'S
112 4l 7 @
89101112—ﬁﬂ141516
GY L EL
i ST T e |
I [18 17 1615 |-25 26]27 28129530 |
o Mz8 o !
el T e el DX
J 1
101[102]103]104] [105[106}s07]108 44]as]46a7] [afesos
1os]iof 411zt f11a] 14| 115]116 slasfsolsils2]ssleeleal7ol 7] 2D W
17fne|niofizol e ezl 12af1z4 GY s
TEC138
EC-231 383



TROUBLE DIAGNOSIS FOR DTC P0500

m CSCONNECT

HS.

[ ecm  Jojconnecon]|

112
15[16

13[4 ]
owm_J

&

29

[Q]

SEF9920)

Vehicle Speed Sensor (VSS) (DTC: 0104)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

r

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect ECM hamess connector
and combination meter harness con-
nector,

3. Check harness continuity between ECM
terminal @ and terminal 3.

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

NG

OK
A 4

Check the following.

® Harness conneciors
(GDR

® Harness for open or
short between ECM and
coembination meter

If NG, repair harness or

connectors.

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

propetly.

NG

OK

h 4

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

r

Trouble is not fixed.

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

h 4

INSPECTION END

EC-232

Check the following.

& Harness connectors
G2,

® Harness for open or
short between combina-
tion meter and vehicle
speed sensor

If NG, repair harmess or

connectors.

& Vehicle speed sensor
and its circuit
Refer to EL section.

384



TROUBLE DIAGNOSIS FOR DTC P0505

Idie Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205)

SYSTEM DESCRIPTION

Ergi ed

Camshaft position sensor ngine spe > €l
Amount of intake air

Mass air flow sensor . . WA

. Engine coolant temperature

Engine coolant temperature sensor > (=
Start signal

Ignition switch art sig > LG

Throttle position

Throttle position sensor >
ECM
A/T contral unit Park/Neutral position {ECCS EE
"| control »| IACV-AAC valve
Air conditioner operation madule)

Air conditioner switch

¥
==
=]

Power steering load signal

Power steering oil pressure switch

Y
@
=)

Batlery voltage

Battery >
A
Vehicl d .
Vehicle speed sensor enicle spee >
RA
Gooling fan Coaling fan operation N
BR
Electrical load Electrical load signal R
SY

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 throtile valve via [ACV-AAC valve. The IACV-AAC vaive RS
repeats ON/CFF operation according to the signal sent from the ECM. The camshaft position sensor detects

the actual engine speed and sends a signal to the ECM. The ECM then controls the ON/OFF time of the _
IACV-AAC valve so that engine speed coincides with the target value memorized in ECM. The target engine BT
speed is the lowest speed at which the engine can cperate 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). i

5

COMPONENT DESCRIPTION L
IACV-ACC valve

The IACV-AAC valve is moved by ON/OFF pulses from the ECM. g%
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.

SEFQ40E
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TROUBLE DIAGNOSIS FOR DTC P0505
idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)

Diagnostic Check items
Trouble Code Malfunction is detected when ... .
No {Possible Cause)
P0505 A} The IACV-AAC valve does not operate properly. e Hamess or connectors
0205 (The IACV-AAC valve circuit is open.)

® JACV-AAC valve

B} The IACV-AAC valve does not cperate properly. e Harness or connectors
{The IACV-AAC valve circuit is shorted )

e |ACV-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
G&g} 1) Turn ignition switch “ON” and wait at least 2 seconds.
2) Select "MODE 7” 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 turm “ON™.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
Procedure for malfunction B
1) Start engine and warm it up sufficiently.
2} Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT.
4) Start engine and run it for at least 1 minute at idle
speed.

OR
= 1) Start engine and warm it up sufficiently.
) Turn ignition switch “OFF"” and walit at least 5 seconds.
) Start engine again and run it for at least 1 minute at idle
speed.
4) Select “MODE 7” with GST.
OR
1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine again and run it for at least 1 minute at idle
speed.
4) Turn ignition switch “OFF", wait at least 5 seconds and
then turn “ON”.
5) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)

EC-AAC/V-01
IGNITION SW{TCH 7] Gl
ON or START
I
|
% 15A Ejl;‘jBS)E BLOCK | geter o EL-POWER, LA
' Qi)
28] E
Gy -
c!v - Detectable line for DTG LC
WA ——— : Non-detectable line for DTC
L.JGiY &)
GHY B
(5w
x G
I AT
Y
0l PD
IACV-AAG
é VALVE
F50
(=) FA
L
| RA
L
o
I—I—J Fi2 B3R
i
L S
el
AAC ECM
(ECCS
CONTROL RS
MODULE)
BY
[ A
Refer to last page (Foldout page). HA
r&1 1 1[z[314][=3}5]6]7 )
i E [ AR ERBEEHBEDR g1l BL
3
1m|102103104 105{108|107]108 11243 n 25 44|4546)47] 646568
o] 10]11[112] [rafina[ra[ms] LoLeL7 1819} o | S et i e R T s
IHEED DR REDER oY HS.
117} 11al120] |121}122]125]174 BOED a3 EE A EERGEE (80|

SEF700Q
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TROUBLE DIAGNOSIS FOR DTC P0505

:é{’;_d—’é: Brake fluid
= IACV-AAC valve resem" -
] l

harness connector

‘ /1
{ACV-AAC valve /

A MEF733F
& DISCONNECT
A€ &
01 I
=
A D &
TSEFO030
B @ MSCONNECT E DISCOWNECT
HE HMEe
[ _ecm _ |ofconnector]]  oifab

101

[2]

|

SEFg94Q

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Vailve (DTC: 0205) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect IACV-AAC valve harmess
cornector.

3. Turn ignition switch "ON”.

4, Check voltage between terminat (D and
ground with CONSULT or tester.

Voltage: Battery voltage

NG

Check the following.
® Harness conneclors

(wre) , (F2)

® Harness connectors

GDYGD)

® Harness connector

e 15A fuse
¢ Harness {or open or short

OK between IACV-AAC valve
and fuse
i NG, repair harness or
connectors.
B A
CHECK OUTPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Turn ignition switch "CFF". "| & Harness connectors
2. Disconnect ECM harness connector. GHY
3. Check harness continuity between ECM ® Harness for open or short
terminal and terminal @ . between ECM and IACV-
Continuity should exist. AAC valve
It OK, check harness for short. If NG, repair harness or
l oK connectors.
NG

CHECK COMPONENT

Y

(IACV-AAC valve).
Refer to “COMPONENT INSPECTION"

below.
l OK

Disconnect and reconnect harness connec-
fors in ihe 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

SEF3521

COMPONENT INSPECTION
IACV-AAC valve

Replace IACV-AAC valve.

Disconnect IACV-AAC valve harness connector.
o Check IACV-AAC valve resistance.

Resistance:

Approximately 10Q [at 25°C (77°F}]
& Check plunger for seizing or sticking.

¢ Check for broken spring.

EC-236
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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.

Diagnostic @ﬂ
I Check ltems
Trouble Malfunction is detected when ... .
(Possible Cause)
Code No.
A
PO&00 ® ECM receives incorrect voltage from A/T control unit | ® Harness or connectors
continuousty. {The circuit between ECM and A/T confrol unit is open
or shorted.) EM
& A/T control unit
*: This DTC can be detected only by “DATA MONITOR (AUTO TRIG}" with CONSULT. e
FE
AT

Tl B 72N A OVERALL FUNCTION CHECK
E} Use this procedure to check the overall function of the A/T control. PO

During this check, a 1st trip DTC might not be confirmed.

7§°7T ICONNECTOR 1) Turn ignition switch “ON". EA
2) Start engine and let it idle.
3) Check voltage between
ECM terminal @ and ground. BIA

ECM terminal @ and ground.

l ! Voitage: Approximately 7V

BR

SEFg897Q

8T

RS

B

A

EC-237 389



TROUBLE DIAGNOSIS FOR DTC P0600

A/T Control (DTC: P0600) (Cont’d)
EC-AT/C-01

AT
CONTROL
UNIT
DT1 DT2 DT3
Lo ]} | KER B
LB P/L /R
s : Detectable line for DTC
—— : Non-detectable line for DTS
LB PAL L/R
B ) S - - - - BTy
/B P/ /R
L/B P/L /R
O el --- ]
o .
LB P/L /R
L/B P/L /R
"73 H |T4 Ii |77|
DTH oT2 DT3
ECM
{ECCS
GONTROL
MODULE)
F27
Refer to last page (Foldout page).
T[R4 5]6]7] (s (v2) (B2
B[5(10 11]12 13]14|15]16 W

=
1]2]3]4 9101112131415|§|23242526272829303132333435
5]e{718] [1e[17[16] 1o]e0f21}22 36]37] s8] 30]40]a1 ez [4z]a4] a5 6 a7 48]} HsS.

25
32
43

101102{102]104] {105{1061107]108
109] 110 111]112] [113( 114]115]116
17| 18[118]120] (121]122]123[124

F27
H.s.

SEF702Q
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TROUBLE DIAGNOSIS FOR DTC P0600
A/T Control (DTC: P0600) (Cont’d)
DIAGNOSTIC PROCEDURE

T INSPECTION START
y @l
CHECK INPUT SIGNAL CIRCUIT." NG | Check the following.
1. Turn ignition switch “OFF". | & Harness connectors
2. Disconnect ECM harness connector (FzD), WA
ECM harness and A/T control unit harness connector. e Harness connectors
conneclor 3. Check harness continuity between ECM (D),
\ SEFE37Q terminal @ and terminal G, ECM ter- ® Harness for open or [ER
minal @ and terminal G, ECM terminal short between ECM and
L/ @ and terminal (3. AST control unit
C) Continuity should exist. If NG, repair harmess or LG
‘A/T control If OK, check harness for shon. connectors.
unit harness
connector i~ | OK .
:) E ¥
CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or connec- EE
Check harness continuity between ECM | tors.
terminal @ and ground, ECM terminal @
and ground, ECM terminal & and ground. AT

 Front Jeft door MEF743F| | Continuity should not exist.

If OK, check harness for short.

DISCONNECT
’@ Eé} ftar cruni of CONNECTOF!” OK PO
S h A
— 11

1

—1 12 0
i Ecwm |O[CONNECTOH]I Disconnect and reconnect harmness con- .
73 74 77 HS. nectors in the circuil. Then retest. FA
DISCONNELT n N
LI : | E}' Trouble is not fixed.
A
L Q]

S Check ECM and A/T control unit pin termi-
@ nals for damage and check the conneclion
@ of ECM and A/T control unit harness con- BE
/ nectors. Reconnect ECM and A/T control
SEF998Q .
unit hamess connectors and retest,
DISCONNECT S‘T
HAE & '
HS. - INSPECTION END
I Ecm  jofconnecToR] RS
73,7477
~
BT
. ...J ’ [FA
~ sEFegeQ
EL
(B4
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (DTC: 0301)

The ECM consists of a micrccomputer, diagnostic test mode
selector, and connector for signal input and output and for power
supply. The unit controfs the engine.

SEC220B
Diagnostic Trouble N Check Item
Cods No. Malfunction is detected when .... (Possible Gause)
PO605
0301 ¢ ECM caleulation function is malfuncticning. * :EE%I%S control module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON”.
2) Select "DATA MONITOR™ mode with CONSULT.
3) Start engine and wait at least 30 seconds.
OR
1) Turn ignition switch “ON”.
2) Select “Mode 7 with GST.
3) Start engine and wait at least 30 seconds.
OR
1) Turn ignition switch “ON”.
2) Start engine and wait at least 30 seconds.
3) Tum ignition switch “OFF"” and wait at least 5 seconds.
4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

DIAGNOSTIC PROCEDURE

INSPECTION START

1) Tumn ignition switch “"ON".
2) Select “SELF-DIAG RESULTS”
mode with CONSULT.
3} Touch "ERASE".
OR
@ 1} Turn ignition switch “ON".
=7 2} Select MODE 4 with GST.
3) Touch "ERASE".
CR
1) Turn ignition switch “"ON”.
2) Erase the Diagnostic Test Mode
Il {Self-diagnostic results)
memory.

®

EC-240 392



TROUBLE DIAGNOSIS FOR DTC P0605

Engine Contro! Module (ECM)-ECCS Control
Module (DTC: 0301) (Cont’d)
®

l

Perform DIAGNOSTIC TROUBLE CODE @l
CONFIRMATION PROCEDURE on previ-
ous page.
A
h 4
Is the 1st trip DTC PO605 (0301) dis- YeSL Replace ECM. 1M

played again?

No
LG
INSPECTION END

FE

AT

P0

FA

RS

BT

A

EL

EC-241 393



TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (DTC: 1003)

When the gear position is in “P"” or “N”, park/neutral position is
“ON”. The A/T control unit detects the position because the conti-
nuity of the line (the “ON" signal) exists. A/T control unit sends the
park/neutral signal to ECM.

Diagnostic Check Items
Trouble Code Malfunction Is detected when ... .
No. (Possible Cause)
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 inhibitor switch circuit is open or shorted.)
e Harness or connectors
(The circuit between ECM and A/T control unit is
open or shorted.)
& Inhibitar switch
® AT control unit
OVERALL FUNCTION CHECK
B PARK/NEUT POSI SW CKT it Use this procedure to check the overall function of the park/neutral
SHIFT position switch circuit. During this check, a 1st trip DTC might not
be confirmed.
out oF N/P -ranGE 1) Turn ignition switch “ON".
THEN 2) Perform “PARK/NEUT POS! 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 SJE o 3) Check the “P/N POSI SW" signal in the following con-
ditions.
%r MONITOR % No FaiL [
Condition (Gear position) Known good signal
P/N FOSI SW ON
“P” and “N” position ON
Except the above position OFF
OR
@ 1) Turn ignition switch “ON".
2) Check voltage between ECM terminal @ and body
] RECCRD | ground in the following conditions.
SEF963N
Condition (Gear position} Voltage (V) (Known good data)
CONNECT
Ej] @ “P" and “N" position Approx. 0
— Except the above position Approx. 5
“ ECU |9 CDNNECTDR]—f
: 22
D &
SEF3990)

EC-242
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (DTC: 1003)
(Cont’d)

EC-PNP/SW-01

IGNITION SWITCH

ON or START @l
7.5A EE’JBS)E BLOCK Refer to EL-POWER.
m—: Detectable line for DTC MA

— Non-detectable line for DTC

E}o-m@—q\j’b-
|

=
; LG
P 2-1 INHIBITOR
SWITCH
A 3
N D
1 e Y N [ R [ A [ Ty
BR R BR BW LG L AT
BR B/R P@
[mml 1
DIODE DIQODE
FA
[L2]; [L2])
GY GY
F‘f'GHfG I r— p—
Gy Gr R .
[N
RIG 1= -l Bl
JOINT
|| . CONNECTOR-12
A Big ST
TR ILad]
R/G RIG  GY R BW LG L
. o,
[zl [l el el [ IGel i
NEUT ECM ND N-SW R-SW DEW 3EW 128W ],
E6ktRoL CONTROL 5
UNIT) UNIT E)
i
Refer to last page (Foldout page). [HIA
= T . CHRED)
™ 6|5l4]3 =IO BBEBHBE
2 , \987/ 4l4 5 515 EL
W OW GY Y
1| L
11z2]s][4]5]s8]7 1]2[3]4 9101112131415|§|23249525272329303132333435 @
Fo4 N
8] s Tiorefrafialafre] s|6]718] |18l 75is]1a]p0l21]z2 26]37]3830]40]41]42]4a]44] 4514547 ] 28 ’ o
[———1
101}102{103}104] [103]108 J44[45]46]47] [oafesies]
joel 110l 111 1i1z] li1al14 O 48]49[50]51]52]53]68]ea|70]74] [7o
® 54]55]56]57]58]7a]7al75] 78 2 @ HS.
17]118[119]t20] [121]122 Tsaleolotlozlea] T T76l79]

TEC139
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

DISCONNECT

&

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

l Trouble is not fixed.

SEF766P

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

and retest.

INSPECTION END

EC-244

¥
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect inhibitor switch harness con- | ® Harness connector
nector.
2. Turn ignition switch "ON". e 7.5A fuse
SEF01R| | 3. Check voltage between terminal @ and # Harness for open or short
ground with CONSULT or tester. between inhibitor switch
SR Voltage: Battery voltage and fuse
s, @ OK If NG, repair harness or
- connectors.
/6]5]4]3
[o{a[7/ B v
CHECK INPUT SIGNAL CIRCUIT-I. NG | Check the fotlowing.
_ 1. Turn ignition switch “OFF", | * Joint connector-12
2. Disconnect A/T control unit hamess e Diodes (B4),
. connector. e Harness for open or short
@l@ KD OH 3. Check harmess continuity between A/T between inhibitor switch
y = control unit terminal 8 and terminals and A/T control unit
T, @. If NG, repair harness or
SEFEToR Continuity should exist. conneclors.
E] p—— If OK, check harness for short.
m DISCONNECT &
G4 € [
HS.
— =
|LAT-C/UNIT JO] CONNECTOR| 51514 CHECK INPUT SIGNAL CIRCUIT-II. NG | Gheck the following.
19 1. Disconnect ECM harness connector. "1 ® Harness connectors
2. Check harness continuity between ECM (), (W7
terminal @ and terminal 3. ® Harmness connectors
Continuity should exist. (M2},
@ If OK, check harness for short. ¢ Harness for open or short
@ o @ OK between ECM and A/T
control unit
SEF002R If NG, repair harness or
connectors.
— v
| am-cunim_lo] connecTor | |[ cHECK cOMPONENT NG [meplace inhibitor switch.
— 13 (Inhibitor switch}. -
I ECM 0| CONNECTOR I W Refer to AT section,
53 az DISCONNECT l OK
HS.

396



TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM) (DTC: 1305)
SYSTEM DESCRIPTION

. Engine speed
Camshaft position sensor »
Gl
- Amount of intake air
Mass air flow sensor > M3,
ECM (ECCS
control mod- » FPCM
Engine cooclant temperature 5
Engine coolant temperature 9 P - ule) i
sensor
LG
- Start signal
Ignition switch >
This system controls the fuel pump operation. The Amount
amount of fuel flow delivered from the fuel pump is Conditions of fuel | Supplied voltage

altered between two flow rates by the FPCM opera- How AT
tion. The FPCM determines the voltage supplied to ~
the fuel pump {and therefore fuel flow) according to

& Engine cranking
e Engine coolant tempera-

the following conditions. ture below 10°C (50°F) EB)
& Within 30 seconds after
. , . Battery voltage
starting engine [above high (11 - 14v) -
50°C (122°F)] [~
¢ Engine is running under
heavy ioad and high A

speed conditions

Approximately

9.5v @E}

Except the above low

FPCM COMPONENT DESCRIPTION .

The FPCM adjusts the voltage supplied to the fuel pump to control ST
the amount of fuel flow. When the FPCM increases the voltage
supplied to the fuel pump, the fuel flow is increased. When the BS
FPCM decreases the voltage, the fuel flow is decreased.

BT
FA
SEF421Q)
EL
Diagnostic Trouble N Check Items
Maif hen ... .
Code No. aifunction is detected when (Possible Cause)
U
P1220 ® An improper voltage signal from the FPCM, which | « Harness or connectors DX
1305 is supplied to a point between the fuel pump and (FPCM circuit is open or shorted.)
the dropping resistor, is detected by ECM. e BDropping resistor
* FPCM

EC-245 397



TROUBLE DIAGNOSIS FOR DTC P1220

mrcTvetesTH [

FPCM Hl
========== MONITOR ==z==z====:
CMPS«RPM (FOS) 737rpm
FPCM DR VOLT 0.1V
FPCM HIi

BT Low |[ OFF |

SEFOO3R)

[Ecm_[ofconnecToa]| Wz é)XH

62

]

SEFD04R

Fuel Pump Control Module (FPCM) (DTC: 1305)
(Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the FPCM cir-
cuit. During this check, a 1st trip DTC might not be confirmed.

1) Start engine.
2) Select “FPCM” in "ACTIVE TEST” mode with CONSULT.
3) Touch “HI” then “LOW” respectively.
4) Check voltage between ECM terminal 62 and ground.
HI: Approximately OV
LOW: Approximately 4.2V
OR

"Is?. 1) Start engine and warm it up sufficiently.
&/ 2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine and let it idle.
4) Check voltage between ECM terminal € and ground.
Within 30 seconds of starting engine:
Approximately 0V
More than 30 seconds after starting engine:
Approximately 4.2V

EC-246

398



TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM) (DTC: 1305)

(Cont’d)
EC-FPCM-01
IGNITION SWITCH ] ~
ON or START BATTERY cl
Y |
vl 5 |FUSEBLOCK 15
. J/B) Refer to EL-POWER. W A
D)
1 | |
56A G
IL|—I—' j J m— : Dotectable line for DTG B
LG
I l; RIG RIG == s - Non-dletectable ling for DTC
JOINT
LG RIG CONNECT OR-13 LE
P& e -
D
LG RIG 4] "”51
=l = /B .
[2] ER FUEL Y/B |—|—| FE
6” PUMP |_._| (11
? BRELAY r-é—i FUEL PUMP FUEL
SR Y or o coue! AT
B oo
B/R Y8 =78
| | S i P
BR vB A L B L
Nt | | i
]
o O n ¢ - A
..M?Z L
BA YiB o I [l BA
1 A
N e 1 —
ORAL L
RESISTOR
LGN o ED
N GD e | ER
o &= (22 LEJ
|
| i
BR ORI L I |
[ I[E] [ez]l - 25
FPRLY FPCM FPCM ECM
Sl o~ |
MODULE) A i | BT
— — =)
Fa7
HA
] Refer to last page (Foidout page).
5177 OO EBEEEE 123 = CDRCY
-ﬂ 7 44555555 456 ‘. lEL
[al 1|2 Qui )' :
112 3[a[5]8[7[8 1[2[3[4[C[51617
Z SEHEEE Fv2v2 BINHEERIBE @ DA

101{102{1031104 1105]1061107
10eL110} 111 j112] 1113]114)115
N7IB{1181120{ 1121)122]123

TEC140

EC-247 399



TROUBLE DIAGNOSIS FOR DTC P1220

In the runk room

- h

Dropplng re?stk

arness connector

o o

SEFOOSR,

[8]

it
1..

@3
L" “ﬂ

CHBCONNECT “

SEFOOGH

in the trunk room

S

- Fuel pump

MEF233C

Fuel Pump Control Module (FPCM)} (DTC: 1305)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK POWER SUPPLY. NG, Check the following.
1. Turn ignition switch “OFF”, * Joint connector-13
2. Disconnect FPCM harness connecior. # Harness for open or
3. Turn ignition switch “ON". short between FPCM
4, Check voltage between terminal 3 and and joint connector-13
ground with CONSULT or tester. If NG, repair hamess or
Voltage: Battery voltage connectors.
OK
E’l Y NG
CHECK GROUND CIRCUIT-I. »| Repair harness or connec-
1. Turn ignition switch “OFF”. tors.
2. Disconnect dropping resistor harness
connector.
3. Check harness continuity between each
terminal @ and engine ground.
Continuity should exist.
if OK, check harness for short.
oK
v NG
CHECK GROUND CIRCUIT-IL »| Repair harness or connec-
1. Disconnect fuel pump harness connec- lors,
tor.
2. Check harness continuity between ter-
minal 3 and terminal M, terminal (D
and terminal ) .
Continuity should exist.
3. Check harness continuity between ter-
minal @ and engine ground, terminal
@ and engine ground.
Continuity should not exist.
If OK, check harnass for short.
oK
D y NG
CHECK OUTPUT SIGNAL CIRCUIT. p| Check the following.
1. Disconnect ECM harness connector. e Harness connectors
2. Check harness continuity between ECM {Fz3),
téarm;nal (P; a;‘\d t?ém'”alt@ # Harness connectors
ontinuity should exist. (72)
If OK, check harness for short. e Farness for open or
oK short between ECM and
FPCM
If NG, repair harness or
connectors.
y
NG

CHECK INPUT SIGNAL CIRCUIT.
1. Check harness continuity between ECM
terminal @ and terminal O (or terminal

).
Continuity should exist.

2. Check harness continuity between ECM
terminal & and engine ground.
Continuity should not exist.

If OK, check harness for short.

Y

¥ OK
®

EC-248

Check the following.

¢ Harness connectors
(F),

& Harness for open or
short between ECM and
FPCM (or fuel pump)

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR DTC P1220

. DISCONNECT . DISCONNECT . DISCOMNECT

BER
[4]5

|

[Q]

DECDNNECT DISCONNECT
tll ngl “

EI
E | i
E! 1

1
SEFQ07R

U|MD

E - & . €

lEECM JISiCONNECTOR”
15

G

SEF426Q

. . DISCONNECT

DISCONNECT
it
™ Ecm |O|CONNECTOH|] TS. Eﬁ}
62 E DMSCONNECT E

1S,
O]
H1z13]
dls
J
m DISCONNECT
A&
| Ecm HCONNECTOR"
62
SEFO08R,

Fuel Pump Control Module (FPCM) (DTC: 1305)

{Cont’d)
®

|

CHECK COMPONENT

{Dropping resistor).

Refer to “COMPONENT INSPECTION”
on next page.

NG

OK
4

. | Replace dropping resistor.

CHECK COMPONENT

(FPCM),

Refer to "COMPONENT INSPECTION”
on next page.

NG

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 refest.

y

INSPECTION END

EC-249

.| Replace FPCM,

401



TROUBLE DIAGNOSIS FOR DTC P1220

B rcTivETEST B ]

FPCM Hi
—z=======- MONITOR z==z=z2=z====-
CMPSRPM (POS) 737rpm
FPCM DR VOLT o1V
FPCM HI

BT Low [ OFF |

SEF009R

mactvetesTH [

FPCM LOW
—=z=zno=ss MOMNITOR =—z==oz=sozc
CMPSeRPM (POS) 737rpm
FPCM DR vOLY 4.2v
FPCM LOW

SEF010R

Trunk room, right side CGNAECY

AJ\Q SO
/

SEFO11R

Trunk room, right side

1

15D

R i Le re
Dropping resistor / MEC794B,

Fuel Pump Control Module (FPCM) (DTC: 1305)
(Cont’d)
COMPONENT INSPECTION

FPCM
1. Start engine and let it idle.
2. Perform “FPCM” in “ACTIVE TEST” mode with CON-
SULT.
3. Check the following.
® When selecting “HI”, “"FPCM DR VOLT” indicates
approximately 0V.
¢ When selecting “LOW”, “FPCM DR VOLT” indicates
approximately 4.2V,
If NG, replace FPCM.

=~

OR
Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine and let it idle.
. Check voltage between terminals ) and @ .
Within 30 seconds of starting engine:
Approximately 0V
More than 30 seconds after starting engine:
Approximately 4.2V
5. if NG, replace FPCM.

b N

Dropping resistor

Check resistance between terminals (1 and @ .
Resistance: Approximately 0.9Q) at 25°C (77°F)

EC-250
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TROUBLE DIAGNOSIS FOR DTC P1320

ignition Signal (DTC: 0201)
COMPONENT DESCRIPTION

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

Ignition coil
harness connector

//\ MEF\7T9F

£ N

Diagnostic
Trouble Malfunction is detected when ... Chepk tems
{Possible Cause)
Code No.
F1320 & The ignition signal in the primary circuit is not sent to | ® Hamess or connectors
0201 ECM during engine cranking or running. (The primary ignition control circuit is open or
shorted.)

e Power transistor unit
e Camshalt position sensor
¢ Camshaft position sensor circuit

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE

Note: If both (1st trip) DTC P1320 (0201) and DTC P0335 (0802), P0340 (0101) or P1336 (0905) are ST
displayed, perform TROUBLE DIAGNOSIS FOR DTC P0335, P0340 or P1336 first. (See EC-197,

201 or 260.)
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.)
CR
1) Turn 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 7 with GST.
CR
1) Turn 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)  Tum ignition switch "OFF”, wait at least 5 seconds and then turn “ON".
4) Perform diagnostic test mode It (Self-diagnostic results) with ECM.

EC-251

@
hiA
B
Le
FE
AT
ED
R,

BR

RS

403



TROUBLE DIAGNQOSIS FOR DTC P1320

Ignition Signal (DTC: 0201) (Cont'd)

EC-IGN/SG-01

BATTERY
I f—
]
7.5 20A Refer to EL-POWER. _
ma— : Detactable line for DTC
Y?B B—If\; wemeen | Non-cetectable line for DTG
I_L]l_|1 ]
START|IGNITION
SWITCH
OFF ~g@_ EBB
ACC | ON
(]
WiB
L, 3 N
YiB e
Y/B  W/RB
[EmE .
S EGCS
é ﬂ '*I’I] RELAY
Q Ol |(Fee LOQP ‘
Detectable line
= & < WIRE for DTC of
misfire diagnosis,
GY/A  BRY ete.
I R
BH;’Y BR/Y m— BH/Y*} Next page
GY/R
|| 4 ll
SSOFF EGM
{ECCS
CONTROL
MODULE)
F27
O Hz]
218N 11315 ISIFEI Y zia]ay 5]7
@@ Mr® G GEp® L

101]102{103[104] |105[106{107]108)
108)116] 11 ]112] {113[114)115]115
V7| 11B[119120] [121122[123]124

52[65]68
2] 40f50]5 |2353]sale0i70{71] W
oo} | G MBS

5 3]s 4557
az

s4l55]se[s7]se[73]72] s [78
43] Teoleolst]eelea] [re]zala]

EC-252

TEC141
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TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (DTC: 0201) (Cont’d)

EC-IGN/SG-02

ECM
(ECCS
CONTROL
#MODULE) @
IGN#1 IGN#3 IGN#5 Fa7
(] ]
i ‘i HiL -
Y w RIL =M
LGy gt S
Y W AL
| | | .
Y W R/L
I 1 Cs1l
POWER
TAANSISTOR
UNIT HE

ED. @&
L S Ll . AT

BRAW BR/L
g;%%edmg@mfv-.-l_.-l_?- -BRIY*E:;(; PD
BR/Y BR/W BR/Y R/B BR/Y BR/L BA
Irz_“ I|—3-I| Iml r3—|| Iré—“ |]_3—|| Detectable line
IGNITION IGNITION [QQQJ IGNITION for ?T% of
T |COILNOA =——— |COILNDO3 === [COILNOS5 g};s ire diagnosis, m
[U'O'U] (D’U‘U] = [’O’B‘ﬁ] 7T :
1 1 1
[N (] [N -
B B B B
SPARK I SPARK I SPARK ST
PLUG PLUG PLUG _J
@ @
1 RS
ENEE : Detectable line for DTC -
e . Non-detectable line for DTG —
Br
e HA
e dhreem @ caima GIIIIID i
Y
_______________________ EL
5 D2

101[102]103]104] [105[106]107]
109]110] 111[412] [113] 114|115
117{118[119]120] |121{122]123

2D @
GY HS.

TEC146

EC-253 405



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (DTC: 0201) (Cont’d)
EC-IGN/SG-03

ECM
(ECCS
CONTROL
MODULE}

IGN#2 IGN#4 iGN#6  |\E27

L(ifB P/B le

LGB P/B GY

Tof------ RO | LT —— el

G R [

LGB P/B GY

LGB P/8 ay

[l il 1]
POWER

Lﬁﬁ'NSiSTOH ;Z[Zb B
ED.E®

GfY L/R G/R
PrecedingBRN-.- , .-
page I l ﬁ
BR/Y G/Y BRY LR BR/Y G/R

21 a1 T2 57 21 57

IGNITION IGNITION 000} lienmon
COIL NO.2 COILNO.4 COIL NO.6

£33 m F39 [m] Fas

Detectable line
for DTC of
misfire diagnosis,
efc.

E-

£

SPARK SPARK SPARK
PLUG PLUG PLUG
) B
N : Dotectable line for DTC _n_
—  Non-detectable line for DTC FE?

—— e o . — — . — o — — —— o — —— — —— —y

F
LN o @@ | D @ EBEEREED @ |
% 517 Q £7 H F33). . i Cul2lislialis]16) (Faz [5]4]2t]3]2] Fag) |
BR GY GY GY | GY GY |

St v v T — v —— e — e —— — —

101f102]1035104] [108{108}107]108
109[ t10f111]112] [11a] nafts]u1e is
117]118[ 11eh2of [121[122}r2a]124 50l {| GY =

TEC147

EC-254 ' 406



TROUBLE DIAGNOSIS FOR DTC P1320

BISCONNECT

A€

=]
(8]s[4f13]2[1)

I

(53

[Q]

)

SEF668R

B AcTvETEST B

* %k POWER BALANCE
MONITOR
GMPS-RPM (POS)
MAS AIR/FL SE
IACV-AAGIV

T37rpm

1.20V
26%

O

% %k ¥k

i

EN(2]3]4]
H

S

TEST

TART

SEFg68Q

m ECM  |OJCONNECTOR||
1e2e327+8+9

|

[0

L)

{ 615]457'3 211 )

|

A€

)|, B, Bl B Fl

MEC804B

Ignition Signal (DTC: 0201) (Cont’d)
DIAGNOSTIC PROCEDURE (THE PRIMARY IGNITION

CONTROL CIRCUIT)
INSPECTION START
¥
Tum ignition switch “OFF” and then turn to No .| CHECK GROUND CIR-
"START”. 7 CUIT-L.
Is engine running? 1. Turn ignition switch
"OFF".
Yes @ 2. Disconnect power tran-
sistor unit harness con-
B nector .
A4 3. Check harness continuity
SEARCH FOR MALFUNCTIONING CIR- between terminal @ and
CUIT. engine ground.
1. Perform “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 momentary engine speed drop. If NG, repair harness or
connectors.
]
& oK
CHECK OUTPUT SIGNAL CIRCUIT-l. NG_ Check the following.
1. Turn ignition switch "OFF”. "| # Harness connectors
2. Disconnect ECM harness connector and G,
power transistor unit harness connector * Hamness for open or short
. between ECM and power
3. Check harness continuity between ECM transistor unit
terminal (O and terminal @, ECM termi- If NG, repair harness or
nal @ and terminal @ , ECM terminal connectors.
@ and terminal @, ECM terminal @
and terminal @ , ECM terminal and
terminal & , ECM terminal @ and termi-
nal @ .
Continuity should exist.
If OK, check harness for short.
l oK
NG

CHECK COMPONENT

(Power transistor unit).

Refer io "COMPONENT INSPECTION”,
EC-259.

QK
h 4

Disconnect and reconnect harness connec-
tors in the circuil. Then retest.

i Trouble is not fixed.

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

4

INSPECTION END

EC-255

Y

Replace power transistor
unit,

MA

ERM

407



TROUBLE DIAGNOSIS FOR DTC P1320

BacTiveTesTl [0

* k% POWER BALANCE * % %
==z=z=czzz MONITOR ========z==

CMPS*RPM (POS)
MAS AIR/FL SE
IACV-AACH

1.20v

737rpm
26%

i

BB 2[3]4]
[5e ][ 1]

TEST
START

SEF968Q

e ¢
-~
= SEFE730
SEF156]

o

m

~ MECBO0S5B

& ISCONNECT & DISCONNECT
€ )4 &
|6]3]
(715 121314
2] \5]617]8/
MECB06B

Ignition Signal (DTC: 0201) (Cont’d)
DIAGNOSTIC PROCEDURE (THE SECONDARY
IGNITION CONTROL CIRCUIT)

INSPECTION START

-

Turn igniticn switch to
"START".
Is engine running?

No 4_|

k4

"| cHECK OVERALL FUNC-

TION.

1. Perform “POWER
BALANCE" in "ACTIVE
TEST” mode with CON-
SULT.

2. Make sure that all circuits
produce a momentary
engine speed drop.

CHECK OVERALL FUNCTION. [OK | [ NG, go to "CHECK
1. Turn ignition switch “OFF". SPA,RK PLUG after per-
2. Disconnect ignition coil assembly from forming the following proce-
rocker cover. dure. N .
3. Place the end of spark plug against a 1. IS?F'F"'“O" switch
suitable ground and crank engine. N ’ N .
4. Make sure that all spark plugs spark. 2. Disconnect ignition coil
assembly from rocker
NG cover,
OK
A J
INSPECTION END
L 4
CHECK SPARK PLUG. NG Repair or replace spark
Remove the spark plugs and check for | plug(s) and then perform
fouling, etc. *CHECK QVERALL
OK FUNCTION" again.
4
CHECK POWER SUPPLY-. OK | Go to “CHECK POWER
1. Disconnect hamess connectors (Fi), "| SUPPLY-IV” on EC-258.
Fa1).
2. Turn ignition switch “ON".
3. Check voitage between terminal &)
and ground with CONSULT or tester.
Voltage: Battery voltage
NG
NG

CHECK POWER SUPPLY-IL

1. Turn ignition switch “OFF".

2. Disconnect ECCS relay.

3. Check harness continuity between ter-
minal @ and terminal & .
Continuity should exist.
If OK, check harness for short.

Repair harness or connec-
tors,

J,OK
®

EC-256

408



TROUBLE DIAGNOSIS FOR DTC P1320

DISCONNECT

[ | |
:»:ﬁ

2 1

LRSS

MEF433G

Ignition Signal (DTC: 0201) (Cont’d)

®

l

INECT

€ €&
[eow_ oloowecton]
" 2] 1

SEF938QY

SEC202B

1]
CHECK POWER SUPPLY-IIL NG | Check the following.
1. Turn ignition switch “"ON". | ® Harness connectors
2. Check voltage between terminais M, @ R
and ground with CONSULT or tester. ¢ Harness connectors
Voltage: Battery voltage D),
oK e 7.5A fuse
® Harness for open or short
between ECCS relay and
fuse
» Harness for open or short
between ECCS relay and
ignition switch
I NG, repair harmess or
connectors.
\d
CHECK OUTPUT SIGNAL CIRCUIT-IL NG | Repair haress or connec-
1. Turn ignition switch “OFF". 1 tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
terminal @ and terminal @ .
Continuity should exist.
If OK, check harness for short.
l OK
CHECK ECCS RELAY. NG | Replace ECCS relay.
1. Apply 12V direct current between relay .
terminals @ and @ .
2. Check continuity between relay termi-
nals @ and ®,® and @ .
12V (@) - @ ) applied:

Continuity exists.
No voltage applied:
No continuity

CK
A4

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

Trouble is not fixed.

Y

Check ECM pin terminals for damage and

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

h A

INSPECTION END

EC-257

A

ERM

LG

FEE

PD

FA

409



TROUBLE DIAGNOSIS FOR DTC P1320

0]

@
D

MEC207B

Ignition Signal (DTC: 0201) (Cont’d)

CHECK POWER SUPPLY-IV.

1. Turn ignition switch “OFF”.

2. Disconnect ignition coil hamess connec-
for.

3. Reconnect hamess connectors (F8),
(Fa).

4. Turn ignition switch “ON"".

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

NG

»
>

€ &
G

)

MEC808B

A€ G HAE

OK

Ad

Check the following.

® Harness for open or short
between ignition coil and
harness connector

If NG, repair harness or

connectors.

CHECK GROUND CIRCUIT-II.

1. Turn ignition switch “OFF".

2. Check harness continuity between termi-
nal @ and ground.
Continuity should exist.
If OK, check hamess for short,

NG

¥

OK

Y

-

Repair hamess or connec-
tors.

I_CHECK CQUTPUT SIGNAL CIRCUIT-NI.
1. Disconnect power transistor unit harness

connector .

2. Check harness continuity between termi-
nal @ and terminals @, (2, @3, G, 49,
9.

Continuity shouid exist.
If OK, check hamass for short.

NG

h 4

OK

Y

Repair harness or connec-
tors.

=l
RLEET ED)

afz

[Q]

CHECK COMPONENT

(Ignition coil).

Refer to “"COMPONENT INSPECTION" on
next page.

NG

: No.
: No.
: No.

ignition coil
ignition coil
ignition coil
tgnition coil
No.
No.

ignition coil

EREEV

ignition coil

MECB09B,

OK

\d

h 4

Replace ignition coil.

CHECK COMPONENT
{Power transistor unit).
Refer to "COMPONENT INSPECTION" on

NG

next page.
i OK

Disconrect and reconnect harness connec-
tors in the circuit. Then retest.

A4

INSPECTION END

EC-258

N Replace power transistor

unit,
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (DTC: 0201) (Cont’'d)

COMPONENT INSPECTION

Ignition coil
1. Disconnect igniticn coil harness connector.

2. Check resistance as shown in the figure. I
Terminal Resistance [At 20°C (68°F}]
@ -@ Approximately 0.9Q
BAA
If NG, replace ignition coil.
SEF14IM E
— Power transistor
(Ifi2f13[14[1s]tef1 ) 1. Disconnect power transistor harness connector. LG
’ 2. Check power transistor continuity between terminals as shown
in the figure.,
Terminal combination Tester | Con- Tester | Con-
polarity | tinuity polarity | tinuity
G G G G G G ® S P2
Bl | E2 | B3 | E4 | E5 | EB e No ® Yes
= G G G G G G @© O
Eolesaleslezy 1 2 |13 e ]| s | . S Yes @ ves AT
SEFoeRM E1 | E2 | E3 | B4 | E5 | E6 & o
Hlwe || ul|B e S Yes @ No
PD
If NG, replace power transistor.
FA
RA
BR
ST
RS
BT
(Rl
EN
X
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TROUBLE DIAGNOSIS FOR DTC P1336

(COG) (DTC: 0905)

Core The crankshaft position sensor (OBD) is located on the transmis-
sion housing facing the gear teeth (cogs) of the drive plate. it

== detects the fluctuation of the engine revolution.

/Permanent magnet

£ ¢ail cause the gap with the sensor to change.

change.

seFsseN|  Due to the changing magnetic field, the voltage from the sensor

changes,

TreeT

[=
L
L - v
- the engine revolution.

SEF976Q

Crankshaft Position Sensor (CKPS) (OBD)

The sensor consists of a permanent magnet, core and coil.
When the engine is running, the high and low paris of the teeth

The changing gap causes the magnetic field near the sensor to

The ECM receives the voitage signal and detects the fiuctuation of

[
- This sensor is not used to control the engine system.

Crankshaft positicn ; . . ol
sensor (OBD) L It is used only for the on board diagnosis of misfire.

biagnostic
Trouble Code
No.

Malfunction is detected when ...

Check ltems
{Possible Cause)

P1336
0905

e A chipping cf the drive plate gear tooth (cog) is e Harness or connectors
detected by the ECM. e Crankshaft position sensor (OBD)

¢ Drive plale

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

1) Turn ignition switch “ON” and sefect “DATA MONITOR”

mode with CONSULT.

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

speed.
CR

speed.
2) Select “MODE 7” with GST.
OR

Gcg- 1) Start engine and run it for at least 2 minutes at idle

@ 1) Start engine and run it for at least 2 minutes 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-260
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905) (Cont’d)

EC-CKPS-01
Gl
CRANKSHAFT
POSITION
SENSOR (0BD)
A

f--——- - m— Detectable line for DTC iEM
rr“ _____ ’j] — Non-detectable line for DTC
| i
! ] LG
| |
| |
| |
| |
I [ |
- —
b @ —
~y FE

ED AT
- - —
& . — &
| |
! 1
: : ORL OFUL om EA
! !
! ! RA
| 1
| 1
| p—-=-——-- 1
- o——|—eo-:{Gt: B8R
““““
®
1 Sl
BW B OR/L
[zl [Fasil =] RS
RGC/S GND-A  |ECM SENS AT
GoNTROL 8 B GND CONTROL
MQDULE) L L UNIT
Fis Fa7 BT
Refer to last page (Foldout page). MA
S E EIEAY 1]2]3 4]5]6]7 v s M ’-
2[3[c=3 R =
\s]e|7[8/ 8ol is]ia1s16] Eo2 £ro (12 EL
GY ] GY GY
HEIE] EliE BIEBE
51617181 [18]17)18]19]20 B

101]102]103104} [105|106{107)
109110111 [12f 1113(114]115
n7igngfi20f (1211122123

&7
V..
sl s

[ealeoleile2lsd  [77izselzs|

SEFE95Q
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TROUBLE DIAGNOSIS FOR DTC P1336

—_—
vrey
IRRRRY

L

[
Crankshaft position
sensor (OBD) L

SEF976Q

Lo

SEF014R

Fuel pressure regulator - /
ST W MEF715F]
DISCONNECT
A€
15,
1521
. L |
SEFQ15R

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Visuaily check for chipping drive plate

gear tooth (cog}).
+ 0K

INSPECTION END

EC-262

y
NG ]
CHECK POWER SUPPLY. | Check the following.
1. Turn ignition switch “OFF”. & Harness connectors
2. Disconnect crankshaft position sensor {F51),
3 '(l'OBD) harness COR”%&?“ » Harness for open or
. Turn ignition switch “ON". ECM
4. Check voltage between terminal () and i?;nlgr?;vf:?onsitign ngf'
ground with CONSULT or tester. sor {OBD)
Voltage: Approximately 5V If NG, repair hamess o
OK cannectors.
B y NG
CHECK GROUND CIRCUIT. »| Check the foliowing.
1. Turn ignition switch “OFF"".  Harmess connectors
2. Loosen and retighten engine ground (F53),
3 %?gg(sha ss continuity between te * Hamness connectors
. rness continuity between ter-
minal @ and engine ground. . énnectors
Continuity should exist.
If OK, check harmess for shon. @
¢ Harness for open or
0K short between ECM and
crankshalft position sen-
sor (OBD)

» Harness for open or
short between A/T con-
trol unit and crankshaft
position sensor (OBD}

If NG, repair hamess or

connectors.

A 4
Loosen and retighten the fixing bolt of the
crankshaft position sensor (OBD). Then
retest.

Jv Trouble is not fixed.

NG ]

CHECK COMPONENT »{ Replace crankshaft posi-
[Crankshaft position sensor (OBD)]. tion sensor (OBD).
Refer to “COMPONENT INSPECTION"
on next page.

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

'L Trouble is not fixed.
Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM barness con-
nector and retest.

¢ Trouble is not fixed.

NG

Replace drive plate.
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (DTC: 0905) (Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1. Disconnect crankshaft position sensor (OBD) harness connec- @l
tor.

2. Loosen the fixing bolt of the sensor.
3. Remove the sensor. MA
4. Visually check the sensor for chipping.
SEF960N ER
5. Check resistance as shown in the figure.
Resistance: Approximately 166 - 204Q LC
> [at 20°C (68°F)]

H B

SEF151F

EC-263 415



TROUBLE DIAGNOSIS FOR DTC P1400

To EGR valve
To intake 1'

air flow

Vacuum
signal

EGRC-Solenoid Valve (DTC: 1005)

The EGRC-solencid 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 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 sighal then reaches the EGR valve.

SEF240PD
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck ltems
(Possible Cause)
No.
P1400 & An improper voltage signal is sent to ECM through & Harness ar connectors
1005 EGRC-sclenoid valve. {The EGRC-solenoid valve circuit is open or shorted.)

¢ EGRC-sclenocid valve

AN

BEGRC souv Clrcurll

DOES THE SOLENCID

EVERY 3 SECONDS?

VALVE MAKE

B 2

QOPERATING SOUND 2)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGRC-so-

lenoid valve circuit.
During this check, a 1st trip DTC might not be confirmed.

Turn ignition switch "ON”.
Perform "EGRC SOL/V CIRCUIT” in
TEST” mode with CONSULT.

OR

“FUNCTION

NExT || NO [ YES ]

® 3

MEF982D

Turn ignition switch “ON”.
Perform “EGRC SOLENOID VALVE” in “ACTIVE
TEST” mode with CONSULT and check the operating
sound, according to ON/OFF switching.

CR

EGRC SOV ON
=== MONITOR = = =
CMPS:RPM{POS) Orpm

N ACTIVE TESTR

& 3

SEF372N

Turn ignition switch "ON™.

When disconnecting and reconnecting the EGRC-sole-
noid valve harness connector, make sure that the sole-
noid valve makes operating sound.,

EC-264
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TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-Solenoid Valve (DTC: 1005) (Cont’d)

EC-EGRC/V-01
- Gl
WGNITION SWITCH
ON or START
: BIA
]
g 15A E}'BS)E BLOCK Refer 1o EL-POWER.
D)
| EM
(ls22]}
GY -

m— - Detectable line for DTC LG

e - Non-deteciable line for DTC

{Eem—

G
)]
Gy

I FE
an AT
Fa21
é SET/%-SOLENOJD oD
L 5
L]
R/B FA
I RA
R/B
[l
EGR ECM
(ECCS BR
CONTROL
MODULE)
F27 8T
RS
E)
Refer to last page {Foldout page}.
] AEH=BEHE FIA
8 [a]o]n12p13]14]15]16 @
EL
B3

101]102 1031041 11051106|1071108
109[110 111)112§ |113}114]115}116
117]118 119|120] [121]122]123]124

Pre

TEC142
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TROUBLE DIAGNOSIS FOR DTC P1400

[Pcwer steering f
fluid reservoir

EGRC-solenoid valve
harness connector
A

M\

/

MEF722F

EGRC-Solenoid Valve (DTC: 1005) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

®

Tan

SEFQtBR

E ﬁ THSCONNERT

103

(2]

“
1.5.

)

DISCONNECY

€

SEFO17R

CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect EGRC-solenoid valve har- e Harness connectors
ness connector. GDY
2. Turn ignition switch “ON". & Harness connector (M)
3. Check voltage between terminal & and e 15A fuse
ground with CONSULT or tester. e Harness for open or short
Voltage: Battery voltage between EGRC-solencid
valve and fuse
OK If NG, repair harness or
cennectors.
E Y
CHECK OUTPUT SIGNAL CIRCUIT. NG~ Repair harness or conhec-
1. Turn ignitton switch “OFF”. tors.
2. Disconnect ECM harness connector.
3. Check harness conlinuity batween ECM
terminal and terminal (D) .
Continuity should exist.
If OK, check harness for short.
l OK
NG

CHECK COMPONENT

h 4

(EGRGC-solenoid vaive).
Refer to “COMPONENT INSPECTION” on

next page.
‘L oK

Disconnect and reconnect hamess connec-
tors in the circuit. Then retest.

Trouble is not fixed.

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

and retest.

INSPECTION END

EC-266

Replace EGRC-solenoid
valve.
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TROUBLE DIAGNOSIS FOR DTC P1400

BATTERY

MEC488B

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 Yes

If NG, replace solenoid valve.

EC-267

A

B

LG

AT

PD

A

BR

Sil}
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TROUBLE DIAGNOSIS FOR DTC P1401

Sensor element EGR Temperature Sensor (DTC: 0305)
The EGR temperature sensor detects temperature changes in the
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 thermistor that modifies a voltage signal
sent from the ECM. This modified signai then returns to the ECM
Connector as an input signal. As the temperature increases, EGR temperature
sensor resistance decreases.
This sensor is not used to control the engine system. It is used only
for the on board diagnosis.
SEF599K
{Reference data)
18,000
EGR temperature Voltage Resistance
°C (°F) (V) (M)
0(32) 4.81 7.9-97
1 000 50 (122) 2.82 0.57 - 0.70
, \ /- Acceptabie range 100 (212) 08 0.08-0.10
s | ".,. 150 (302) 0.16 0.01-0.02
x i
8 i .'l..l
5100} "Ml
5 [ i
2 I nn,.'.|
\
B Mmm
I|.
10 "l,‘l
Uy 50 00150 300
{32) {(122)  (212) (302}  {392)
Temperature *C (°F)
SEF526Q
Check ltems

Diagnostic Trouble
Code No.

Malfunction is detected when ....

(Possible Cause)

P1401
0305

A) An excessively low voltage from the EGR tem- | »
perature sensor is sent to ECM, even when
engine coolant temperature is fow.

B) An excessively high valtage from the EGR .
temperature sensor is sent to ECM, even

when engine coolant temperature is high. .

L

Harness or connectors

{The EGR temperature sensor circuit is shorted.)

e EGR temperature sensor
Malfunction of EGR function or EGRC-solenoid valve

Harness or connectors

{The EGR temperature sensor circuit is open.)

EGR temperature sensor
Malfunction of EGR function or EGRC-solenoid vajve

EC-268
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TROUBLE DIAGNOSIS FOR DTC P1401

* MONITOR

EGR TEMP SEN
INT/A TEMP SE

CMPSsRPM (POS)
COOLAN TEMP/S

* NOFalL []

Orpm
20°C
4.3V
22°C

SEF018R

Litt up the
EGR valve
by hand.

SEF3600)

pre

ECM

@) o

o] connecton] 5 Z5)

I

69 60 63

|'
D ©)

SEFO19R

CONNECT

€

N

hl

@Ep

;

T

IL_ecm FB:ONNECTOH” c4¢ @_H

63

@ Oy

SEF362Q

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 1st trip DTC might not be

confirmed.

Procedure for malfunctions A and B &l
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.

2) Confirm that engine coolant temperature and intake air MA
temperature are lower than 40°C (104°F). (If necessary,
wait until the temperatures equal almospheric tempera-
ture.) &

3) Confirm that “EGR TEMP SEN" reading is between
3.45V and 5.0V.

4) Start engine and warm it up sufficiently. LG

5) Run engine at idie for at least 2 minutes.

6) Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSES FOR DTC P0400, EC-207.

7) Read "EGR TEMP SEN" at about 1,500 rpm with EGR
valve lifted up to the full position by hand.

Voltage should decrease to less than 1.0V. e

8} If step 7 is OK, perform TROUBLE DIAGNOSES FOR
DTC P0400 and P1400, EC-207 and 264.

OR AT
(E) 1) Turm ignition switch “ON".

2) Confirm that voltage between ECM terminals 63, BD
and ground are more than 2.72V. (if necessary, wait
urtil engine coolant temperature and intake air tem-
perature equal atmospheric temperature.) BA,

3) Confirm that voltage between ECM terminal € and
ground is between 3.45V and 5.0V.

4) Start engine and warm it up sufficiently. S

5) Run engine at idle for at least 2 minutes.

6) Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSES FOR DTC P0400, EC-207. B

7) Check voltage between ECM terminal 8 and ground at
about 1,500 rpm with EGR valve lifted up to the full
position by hand. 8T
Voltage should decrease to less than 1.0V,

8) I step 7 is OK, perform TROUBLE DIAGNOSES FOR
DTC P0400 and P1400, EC-207 and 264. BS

BT
HA
IEIL
DX
EC-269 421



TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor (DTC: 0305) (Cont’d)

EC-EGR/TS-01

s : Detectable line for DTG

EGR : Non-detectable line for DTC
AN TEMPERATURE
WS SENSOR
L L2l
BR OR/L
® oL W[TaJmORL
ORAL @@
IZad
(B2)
ORL
BR B ORIL
[ea]l [[aa]l l_l[_%'ll
EGRTS GND-A ECM
{ECCS i AT
CONTROL CONTROL
MODULE) UNIT
Refer to last page (Foldout page).
TR,
B =0H3E
BIo ol fefanafislie] Car
B W
[—1
BARAIBREREERE EI Apalslel7lzaboloz1B2EaBaks
51467 |8 [16[7helslzolife2 637 zalalaola [zleslaalaslial 7 H.S.

101]102{103]104) | 105| 106[107|109]
10911101 11| 112] | 113{114|115(116
117(118]119}120( [121j122]123{124)

25
32
43

W
=W

SEF7090%
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TROUBLE DIAGNOSIS FOR DTC P1401

Intake manifold cover
|
“@%\

EGR temperature sensor
harness connector

ANt
Front <:]

EGR Temperature Sensor (DTC: 0305) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

2

MEF726F
& DISCONKNECT
€
qij2)
&)
| t
® of :_4&
i SEFG20R
B
& BISCONNECT
T1.8.
€I

h 4

|

&)

SEF021R

CHECK POWER SUPPLY. NG | Repair hamess or connec-
1. Disconnect EGR temperature sensor " tors.
harness connector.
2. Turn ignition switch "ON",
3. Check voltage between terminal (O and
ground with CONSULT or tester.
Voltage: Approximately 5V
E J OK
r
CHECK GROUND CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF”. | # Hamess connectors
2. Check harness continuity between termi- . (873
nal @ and engine ground. e Harmess connectors
Continuity should exist. (v,
If OK, check harness for short. e Harness for open or short
OK between ECM and EGR
temperature sensor
& Harness for open or short
between A/T control unit
and EGR temperature
sensor
It NG, repair harness or
connector.
v
CHECK COMPONENT NG | Reptace EGR temperature

(EGR temperalure sensor).
Refer to "COMPONENT INSPECTION" on
next page.

JOK
.

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

l Trouble is not fixed.

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

2

INSPECTION END

EC-271

A4

Sensor.

MA

EM

LG

AT

PD
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TROUBLE DIAGNOSIS FOR DTC P1401

!

] @

~ -y

MEC803B8

9

10,000

B

Resistance k&
2

10

(32)

1 L 1 ]
50 106 1580 200

(122)  (212)  (302) (392}

Temperature °C (°F)

SEF526Q

EGR Temperature Sensor (DTC: 0305) (Cont’d)
COMPONENT INSPECTION

EGR temperature sensor

Check resistance as shown in the figure.
{Reference data)

EGR temperature Voltage Resistance
°C (°F) V) (MQ)
0 (32) 4.81 79-97
50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10

If NG, replace EGR temperature sensor.

EC-272
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TROUBLE DIAGNOSIS FOR DTC P1443

0113)

Canister Control Vacuum Check Switch (DTC:

COMPONENT DESCRIPTION

Canister control vacuum check switch Gl
The canister control vacuumn check switch is installed in the
vacuum line between EVAP canister purge control solenoid valve BIA
and EVAP canister purge control valve (built into EVAP canister).
Cenister control vacuum The switch detects vacuum signal to the EVAP canister purge con-
check switch troi vaive, and sends an “ON” or "OFF” signal to the ECM. When =0
SEF318A] o 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 LC
“OFF” signal to the ECM.
The canister control vacuum check switch is not used to controi the
engine system. It is used oniy for on board diagnosis.
ECM Throttle bod
Canister control rotle body F
- vacuum check switch"z,L { . n‘/ F
To fuel tank
AT
O PD
. EVAP canister purge
EVAP canister EVAP canister centrol solenoid valve
purge control valve SEF311R
A
Diagnostic
Trouble Code Malfunction is detected when ... Ch.a:cll< ltems
No. {Possible Cause)
P1443 The canister control vacuum check switch remains & Harness or connectors
0113 "OFF" even though no vacuum is supplied to the EVAP {The canister control vacuum check switch circuit is BIE
canister purge control vaive. open.)
® Hoses
{Hoses are connected incorrectly.) 8T
e Throtile position sensor
e Engine coolant temperalure sensor
e EVAP canister purge control sclenoid valve =23
e Canister control vacuum check switch
Br
[FA
Bl
12X
EC-273 425



TROUBLE DIAGNOSIS FOR DTC P1443

Canister Control Vacuum Check Switch (DTC:

0113) (Cont'd)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Start engine and warm it up sufficiently.

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

3) Turn ignition switch “ON”.

4) Select “DATA MONITOR"” mode with CONSULT.

5} Start engine and warm it up sufficiently.
6) Wait at least 6 seconds.

OR
1) Start engine and warm it up sufficiently.

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

3) Start engine and warm it up sufficiently.
4) Wait at least 6 seconds.
5) Select "MODE 7" with GST.

OR
1} Start engine and warm it up sufficiently.

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

3) Start engine and warm it up sufficiently.

4) Wailt at least 6 seconds, and turn ignition switch “OFF”.
5) Wait at least 5 seconds, and then turn ignition switch

“ON”.

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

results)” with ECM.

EC-274
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TROUBLE DIAGNOSIS FOR DTC P1443

Canister Control Vacuum Check Switch (DTC:
0113) (Cont’d)

EC-C/VCSW-01

ECM
(ECCS ¢l
WODULE)
BSTSW
BrY
EM

m— : Detectable line for DTC ﬂ:@

memee : Non-detectable line for DTC

BY

e

@
|
B/Y

[l

oS
oy
VACUUM AT
ON |CHECK
SWITCH
o - ¥ -

{=

PA

alﬁm—’—m@m_m
i @6

RS
B
2
F15 BT
(AN
N T3
2|3 41 B E1EA
Saple D @ et
(B4
!
101[102 ta3]104] |105|1086{107| 108 11213 25 la4laslaelas |64l6slee]
109[110]11] 112 [naina]ns[rie E O e e W
4 O », A ) GcY .
117}118]119]120] [121]s22]125]124 BERE o o

SEF710Q
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TROUBLE DIAGNOSIS FOR DTC P1443

Canister Control Vacuum Check Switch (DTC:

0113) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

13

CHECK HOSE BETWEEN THROTTLE NG | Reconnect hose correctly.
BODY AND EVAP CANISTER PURGE >
CONTROL VALVE.
g Canister conirol 1. Tum ignition switch “OFF".
A~ vacuum check switch sera1er| | 2 Check hose for improper connection.
A lOK
@ DISCONNECT & PHSCONNECT
s ié}] @%}) s Eéj] CHECK INPUT SIGNAL CIRCUIT. NG [ Check the following.
— 1. Turn ignition switch “"OFF". "1 ® Harness connectors
I[_Ecm__Jo[connecTor]] 2. Disconnect canister control vacuum =. (™)
35 check switch harness connector and ® Harness for open or short
ECM harness connector. between ECM and canis-
3. Check harness continuity between termi- ter control vacuum check
IE nal @ and ECM terminal . switch
Continuity should exist. If NG, repair harness or
SEF217R If OK, check hamess for short. connectors,
Bl OK
E DISCONNECT [E 4"
4 @@ CHECK GROUND CIRCUIT. NG | Check the foltowing.
‘ Check harness continuity between terminal "1 ®» Harness conneciors
SGIEY @ and engine ground. (). ()
Continuity should exist. e Harness connectors
If OK, check harness for short. (),
@ ﬂ OK # Harness for open or short
R between canister gontrol
< vacuum check switch and
SEF318R engine ground
If NG, repair hamess or
connectors.
L 4
CHECK COMPONENT NG | Replace throttle position
(Throtile position sensor). *| sensor.
Refer to “COMPONENT INSPECTION",
“TROUBLE DIAGNOSIS FOR DTC
P0120", EC-129.
OK
4
NG

CHECK COMPONENT

(Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION",
“TROUBLE DIAGNOSIS FOR DTC

Replace engine coolant

PO115”, EC-124.
lOK
®

EC-276

temperature sensor.
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TROUBLE DIAGNOSIS FOR DTC P1443

Canister Control Vacuum Check Switch (DTC:
0113) (Cont’d)

®
CHECK COMPONENT NG‘ Replace EVAP canister Gl
(EVAP canister purge control solenoid | purge control solenoid
valve). valve.
Refer to "COMPONENT INSPECTION", A

“TROUBLE DIAGNOSIS FOR DTC
P0443”, EC-228.

EM
OK
¥
CHECK COMPONENT NG | Replace canister control LE
(Canister control vacuum check switch). | vacuum check switch.
Refer to "COMPONENT INSPECTION”
below.
oK
hd
Disconnect and reconnect harmess connec- Fe

tors in the circuit. Then retest.

v Trouble is not fixed. AT
Check ECM pin terminals for damage and
check the connection of ECM harness con- =)
nector. Reconnect ECM hamess connector
and retest.
l FA
INSPECTION END
BR
S 2= COMPONENT INSPECTION S
N =
. G} \LL?] @@\ Canister control vacuum check switch
Canister control 1. Disconnect hose from canister control vacuum check switch. [E§
vacuum check switch 2. Use vacuum pump to apply vacuum to canister control vacuum
check switch as shown in figure.
3. Start engine. Ejil
D o 4. Check voltage between terminal and engine ground with
g gne g
—l CONSULT or tester.
1 Pressure Voltage (V) HA
SEF319R More than -10.7 kPa Endine around
(-80 mmHg, —3.15 inHg) gne g EL
10710 ~14.7 kPa Engine ground or
{-80 to ~110 mmHg, gA rgx s
-3.15 o —4.33 inHg) pprox. 8. DX
Less than -14.7 kPa
{(-110 mmHg, -4.33 inHg) Approx. 8.5

5. If NG, replace canister control vacuum check switch.

EC-277 429
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