ENGINE CONTROL SYSTEM

SECTION E C

CONTENTS

PRECAUTIONS AND PREPARATION............................ 2
ENGINE AND EMISSION CONTROL OVERALL
SYSTEM. ... e e e 6
Circuit DIagram ... ..o e een e mnnr e 6
System DIAgram ..o 7
ECCS Component Parts Location ..., 8
Vacuum Hose Drawing .........coovvvvieccii e 10
System Chart ... 11
ENGINE AND EMISSION BASIC CONTROL
SYSTEM DESCRIPTION ... 12
Multiport Fuel Injection (MF1) System .......cccccevivveee 12
Distributor Ignition (DI) System ... 14
Air Conditioning Cut Control.. U L
Fuel Cut Contral (at no load & hlgh engnne
speed) ... wreeeeeerneeeeneenes 16
EVAPORATIVE EMISSlON SYSTEM ........................... 17
POSITIVE CRANKCASE VENTILATION...................... 21
BASIC SERVICE PROCEDURE ....................cccoeiiiiie 22
Fuel Pressure Retease........ccccciiv i, 22
Fuel Pressure Check..........ccoiveciiiecceeee 000 22
Injector Removal and Installation ...........ccocoocvee 23
Fast Idle Inspection and Adjustment ......................... 24
Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment .. et 2D
ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION ..ot 31
INrOdUCHION oo e 31
Two Trip Detection Logic.....ccccooovvrcecicnniieee 31
Diagnostic Trouble Code (DTC) ... 3
Freeze Frame Data ....ccoco.oviiic e 32
Malfunction Indicator Lamp (MIL)........................ 33
OBD System Operation Chart..........c.cc 36
CONSULT ..ottt ee e 41
Generic Scan Tool {GST) vvvvcvvr e 54
TROUBLE DIAGNOSIS — Introduction..................... 56
INtrOdUCHON ..o 56
Diagnostic Worksheet...... ..., 57
TROUBLE DIAGNOSIS — Work Flow ........................ 58
WOEK FIOW e e e 58
Description for Work FIOw ........cccee v 59

TROUBLE DIAGNOSIS — Basic Inspection.............. 60
Basic INSpection. .o e 60
TROUBLE DIAGNOSIS — General Description ........ 63
Diagnostic Trouble Code (DTC) Chart ..o 63
Fail-Safe Chart........ccocee e 78
Symptom Matrix Chart (For New CT/CS) ................. 79
CONSULT Reference Value in Data Monitor
MO .o e 81
Major Sensor Reference Graph in Data Monitor
MOTE . e e 83
ECM Terminals and Reference Value ...................... 85
TROUBLE DIAGNOSIS FOR POWER SUPPLY .......... g1
Main Power Supply and Ground Circuit.................... a1
TROUBLE DIAGNQSIS FOR DTC PO100.................... 94
Mass Air Flow Sensor (MAFS) (DTC: G102)............. 94
TROUBLE DIAGNOSIS FOR DTC P0O105.................... 99
Absolute Pressure Sensor (DTC: 0803)...c..vvevenn 99
TROUBLE DIAGNOSIS FOR DTC P0O110.................. 105
Intake Air Temperature Sensor (DTC: 0401})........... 105
TROUBLE DIAGNOSIS FOR DTC PO115.................. 110
Engine Coolant Temperature Sensor (ECTS}
(DTC: 0T03) ciiee et e e 110
TROUBLE DIAGNOSIS FOR DTC PO120................. 114
Throttle Position Sensor (DTC: 0403) .....ccoeeeeiene 114
TROUBLE DIAGNOSIS FOR DTC P0125.................. 119
Engine Coolant Temperature {ECT) Sensor
(DTC: Q908) i e 119
TROUEBLE DIAGNOSIS FOR DTC P0O130................. 124
Front Heated Oxygen Senscr (Front HO25)
(DTC: 0303) e 124
TROUBLE DIAGNOSIS FOR DTC PO130.................. 129
Closed Loop Control (DTC: 0307).....cccceceeeeieen 129
TROUBLE DIAGNOSIS FOR DTC PO135.................. 130
Front Heated Oxygen Sensor Heater
(DTC: 0901} e e 130

TROUBLE DIAGNOSIS FOR DTC PO136..................133
Rear Heated Oxygen Sensor (Rear HO25)
(0 L L O A0 i TSRS 133
TROUBLE DIAGNOSIS FOR DTC PO141................ 138
Rear Heated Oxygen Sensor Heater (DTC:



CONTENTS (conrd)

TROUBLE DIAGNOSIS FOR DTC PO171.................. 142
Fuel Injection System Function (Lean side)
(DTC: O115) coi e 142
TROUBLE DIAGNOSIS FOR DTC PO172.................. 147
Fuel Injection System Function (Rich side) {DTC:
0114 e e e 147
TROUBLE DIAGNOSIS FOR DTC PO180..................151
Tank Fuel Temperature Sensor (DTC: 0402) .......... 151
TROUBLE DIAGNOSIS FOR DTC PQ300 - P0304....154
No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0605)... crreereneeeeeneee 154
TROUBLE DIAGNOSIS FOR DTC P0335 .................. 158
Crankshaft Position Sensor (CKPS) (OBD) (DTC:
DBOZ) ... e e ee e e e e 158
TROUBLE DIAGNOSIS FOR DTC P0340.................. 162
Camshaft Position Sensor (CMPS) (DTC: 0101)....162
TROUBLE DIAGNOSIS FOR DTC PD400.................. 166
EGR Function (DTC; 0302)........cccoieeevevinieere e 166
TROUBLE DIAGNOSIS FOR DTC P0402..................174
EGRC-BPT Valve Function (DTGC: 0306) ................ 174
TROUBLE DIAGNOSIS FOR DTC P0420..................176
Three Way Catalyst Function {DTC: 0702) ............. 176
TROUBLE DIAGNOSIS FOR DTC P0440 ... 179
Evaporative Emission (EVAP) Control System
{Small Leak) (DTC: 0705) ...ooooveiieniieereeeeeeen 179
TROUBLE DIAGNOSIS FOR DTC PQ443.................. 189
Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve {DTC: 0807) ............. 189
TROUBLE DIAGNOSIS FOR DTC PO446.................. 197
Evaporative Emission (EVAP) Canister Vent
Control Valve (DTC: 0903) cceveveeiiivreie e 197
TROUBLE DIAGNOSIS FOR DTC P0450.................. 202
Evaporative Emission (EVAP) Control System
Pressure Sensar (DTC: 0704) ..o, 202
TROUBLE DIAGNOSIS FOR DTC P0O500.................. 206
Vehicle Speed Sensor (VSS3) (DTC: 0104) ............. 206
TROUBLE DIAGNOSIS FOR DTC PO5S05................... 210
Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) .....ccoivveeee e, 210
TROUBLE DIAGNOSIS FOR DTC PD510.................. 214
Closed Throttle Position Switch (DTC: 0203) ...... .. 214
TROUBLE DIAGNOSIS FOR DTC POG05.................. 218
Enging Control Module {(ECM)-ECCS Control
Module (DTG 0301) o0 218

TROUBLE DIAGNOSIS FOR DTC PO705.................. 220
Park/Neutral Position Switch (DTC: 1003).............. 220
TROUBLE DIAGNOSIS FOR DTC P1105................ 224

Manifold Absolute Pressure (MAP)/Barometric
Pressure {BARO) Switch Solenoid Valve (DTC:

TB02) i e e e 224
TROUBLE DIAGNOSIS FOR DTC P1130 .................. 230

Swirl Control Valve Control Solenoid Valve (DTC

TOO04) 1 eieet s enrer et e crreas e e s e snnneas

Swirl Control Valve Control Vacuum Check
Switch (DTC: 0112) oo iriens
TROUBLE DIAGNOSIS FOR DTC P1320..................
Ignition Signal (DTC: 0201} ....ccco v
TROUBLE DIAGNOSIS FOR DTC P1336.................
Crankshaft Position Sensor (CKPS3) (OBD)
(COG) (DTG: 0905) ..o ieer e
TROUBLE DIAGNOSIS FOR DTC P1400................
EGRC-Solenoid Valve {(DTC: 1005) .......cccvevriiceieees
TROUBLE DIAGNOSIS FOR DTC P1401..................
EGR Temperature Sensor (DTC: 0305} ..........ccevuee.
TROUBLE DIAGNOSIS FOR DTC P1441..................
Vacuum Cut Valve Bypass Valve (DTC: 0801)
TROUBLE DIAGNOSIS FOR DTC P1445.................
Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (DTC: 1008) ... iieinns 264
TROUBLE DIAGNOSIS FOR DTC P1447.................. 271

Evaporative Emission (EVAP) Control System

FPurge Flow Monitoring {DTC: 0111} .. 271
TROUBLE DIAGNOSIS FOR DTC P1550................. 278

Torque Converter Clutch Solenoid Valve (DTC:

012 107 U 278
TROUBLE DIAGNOSIS FOR NON-DETECTABLE
ITEMS.....oooooorerieeeen [P PAOPRIN 280

INJECION o e 280

Start Signal ... 283

Fuel PUMP ... e nnren e 285

Power Steering Qil Pressure Switch ..o, 289

IACV-FICD Solenoid Valve ..o . 282

MIL & Data Link Connectors ... iceencennnnnen 296
TROUBLE DIAGNOSIS — Index ............cocveeiiceieenns 297

Alphabetical & P No. Index for DTC ... 297
SERVICE DATA AND SPECIFICATIONS (SDS}........ 299

General Specifications........... e, 299

Inspection and Adjustment ... 299

When you read wiring diagrams:

FOR AN ELECTRICAL INCIDENT".

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

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

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW
CHART IN TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNOSIS
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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 humber
{Kent-Moore No.) Description
Tool name

(J35471-A} Loosening or tightening front heated oxygen

Front heated oxygen sensor : sensor
wrench

NTZ78

Supplemental Restraint System (SRS) “AIR
BAG"”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or sever-
ity of injury to the driver in a frontal collision. The Supplemental Restraint System consists of an air bag mod-
ule (located in the center of the steering wheel), a diagnosis sensor unit, warning lamp, wiring harness, crash
zone sensor (4WD models) and spiral cable. Information necessary to service the system safely is included
in the RS section of this Service Manual.

WARNING:

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

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

e 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

The ECM (ECCS control module} has an on-board diagnostic system. it will light up the malfunction indica-

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

CAUTION:

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

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

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

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

e Be sure to erase the unnecessary malfunction information (repairs completed) from the ECM before
returning the vehicle to the customer.

EC-2



PRECAUTIONS AND PREPARATION

Engine Fuel & Emission Control System

FUEL PUMP

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

® Tighten fuel hose clamps to the
specified torque.

BATTERY

® Always use a 12 volt battery as power
source.

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

ECM WHEN STARTING

® Do not disassemble ECGS control ® Do not depress accelerator pedal when
module (ECM). starting.

® Do not turn diagnosis mode selector ® |Immediately after starting, do not rev up
forcibly. engine unnecessarily.

® If a battery terminal is disconnected, ® Do not rev up engine just prior to
the memory wifl return to the ECM shutdown.
value,

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

EC-3

WIRELESS EQUIPMENT

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

1) Keep the antenna as far away as

possible from the elecironic control

units.

Keep the antenna feeder line more than

20 cm (7.9 in) away from the harness

of electronic controls.

Do not let them run parallel for a long

distance.

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

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

2

ECCS PARTS HANDLING

® Handle mass air flow sensor carefully to
avoid damage.

® Do not disassemble mass air flow
SENSOF.

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

® Do not disassemble IACV-AAC valve.

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

® Do not shock or jar the camshaft
position sensor.

ECCS HARNESS HANDLING

® Securely connect ECCS harness
connectors.
A poor connection can cause an
extremely high (surge) voltage to
deveiop in coil and condensar, thus
resulting tin damage fo ICs.

® Keep ECCS harness at least 10 cm (3.9
in) away from adjacent harnesses, to
prevent an ECCS system malfunction
due to receiving external neise,

@ Keep ECM parts and harnesses dry.
8 Before removing parts, turn of igniticn
switch and then gisconngct battery

ground cable.

SEF903MB
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PRECAUTIONS AND PREPARATION

SEF289H

Tightened

{oosened

SEF308Q

SEF281H

Perform ECM
Terminals and

Reference Value
inspection before

N

i

K
/ ~  SEFt&9R
N |/
~
CHECK —™
S
/1N
SEFO51P

Precautions

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

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

[®: 3-5Nm (0.3 -0.5 kg-m, 26 - 43 in-Ib)

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

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

Before replacing ECM, perform ECM Terminals and Refer-
ence Value inspection and make sure ECM functions prop-
erly. Refer to EC-85.

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

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

EC-4



PRECAUTIONS AND PREPARATION
Precautions (Cont’d)

e When measuring ECM signals with a circuit tester, never al
aliow the two tester probes to contact.
_‘9 _ Accidental contact of probes will cause a short circuit and

damage the ECM power transistor. LA

voltage

el

Harness connector
for solenoid valve ECM

Soleneid valve

FE

&d
)

SEF348N
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram

C

{i

= = = = 1T <
wouins T4 T era— 5
siapow L/ 3 > NOILISOd  —— ! g
i . OHHL [y ) 1 b
sizpon 15y (¥ 31110 10T 81 0L gT e
— [ N — e -
S g B
, W 9 g IATYA 10U MO
| HOSNAS FUNSSTHA aﬂg 2LATaA 3TN ENTd WY
; WILSAS TOWLNDT d¥A3 cu S R R HH HILSTVD avA3 2 % £ £
(HOSNIS ToNLYMBduIL 14l z_/ﬁu_@ 5 j e -
LINMO ADNYD YL 1304 cz Y . zowmwmmw
\@ LAVHSUYD
LIMS & 1%
um:wmmnw 10 HOSNIS gt 72
7102
IATVA T aNTH3TILS HIKM0 NOILISOL v
aToNdI0s L TOHHL NOTLIHDT
0211~ ADYT , -
(OH0) AOSHIS 7N T p 4 - ?: )
Josgasdiuco f%b\ ; NOTLTSO | v 1553 . ﬁrp@@_
oL i LAYHSMNYYD S = 3= oo =
L a1 - ¥ISNIANDD
Wi e S < > J ; zil
o A E ‘e i —
H3NOTLIONT] Eo M NOI1I504 © - N o
gy AW N3N anT i
aNy Ry 9 G
HASNIS
_ FUNLYHIAMZL T uolsTs3y Lo
IV TAVLNI i
<
HOSNIS <3
FdNLYdIdUZL a
@ HILTMS HI3 15 ’
NOT LTS 0d HOSNZS [ = Tt | Ao 2 HOSNAS
@ WY ININ MLy H A= V|A BEETHE: NISA¥0
HOLTIHS | —| AIN¥ 1003 3NTONT T Q3Llvau
METHT MO TATHNT | m T | Lwvoud
uatIms 474 L dby i — zz Erd Lo
el o) T0HLNGD HILIMS (3 mpow L0ENAS "
QL8 4L HIFHD LNNDVA 19aau03 MO HTY O
. JOMINGD 3A AT 28 §003) Wo1 <7 S5V LL!
HOSNAS : T0ELNOD T IMS | -]
C33ds ! — ™
EQITIRTY _ 1 ) 4= -
_ »0SNIS AIDAXD i oTr
| U4l aH Hv3y 51T as
s ol le W
[ - T 30553 - Tvng
R Bl [SIehN
11
a1
J IRTIR #0T o: K
COIONS”05 10d1nNod ] 111 = =
FATHA TDWINDD THTAS | |b? i _ 01 ]
o 1
E AD1sWoynE O J ¢
- JATYA OT0Y3T05 [ qp i
e i FILINS n.ﬁ?.&%ﬂH' ol Znt
TETED] = CAWNd T304
NG LLYN ILI0T z TR L 34 1VA TOHLNDS 1N3A {aot —]
= I TILSINTS %.i@l mo‘
MO 38 £ | [ 7 sawvadrongios oe
-0 70 : 5 104800 _Aune [ <o
HIL1MS = : PENSLTRIETLE @ 0z
MOLLING: = 2 ANVA_DLONTTDS ot 5
m A3y -JE03 : s =
e : dund
_ 2 IAIA Tand 00 101 25 < oloT- <H
| z SSVdAH % ! 79 59 ¥1T 1_ ] ok MNTT
+.m_l o IATVA 1ND IATYA OI0NIT0S r . FOLTNS NOTLINDT| 3ig7eng
! £ HNN2YA Y - AV T L .
LAvLs 159 uod L]
10RO S - =
_._utnn, LINSKOD HO4 dOLI3NNDD
NOLLINOT _ HOIIINNGD IO AMITT vLlvo
YNIT ¥1lva o HA[RA DO 0SS DN D
asnd .
[

ADTIRALUOD STDa0l O]

146



ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

EGRC-BPT valve
EGR valve
EGR temperature sensor
Fuel filter

One-way valve

EVAP canister purge
volume control valve
Absolute pressure

SENSOr
EVAP canister

purge controf

valve
MAR/BARO
switch solenoid
valve

Fuel pressuwre requlator
Crankshaft position sensor (OBD)

Spark plugs

Swirl
control valve
control vacuurn'™
check switch

Injectors

Swirl control valve

. Resistor
control sclenoid valve

EGRC-sclenaid valve

i Condenser

Mass air flow sensor IACV-FICD solenoid valve Camshaft position sensor,
EVAP canlster_ purge IACV-AAC vaive power tran_s:stor and
control sclenoid valve ignitien coil

{built into distributor)

Throttle position sensor -Engine coolant temperature sensor

EGRC-BPT valve .
ass air flow sensor

el
ﬂ“ i | = ‘ ‘@;: ’.l’] Threttle position sensor
=~V
N Al PN

N

‘/
\ . EGR valve
@ /) ‘ Swirl control valve control solenoid valve

Swirl contral valve

SEF2245
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Front heated oxygen sensor

=

Rear heated
oXygen sensor

AEC127A

Crankshaft position
sensor (OBD}

SEF578P

S S
o=

%cleaner housing

Front

intake air temperature ———
Lsensor harness connector

SEF2273

Under the front passenger’s seat

\ECM (ECCS control module}
D (.\({w/

A

SEF1615

EC-9
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

EGRC-BPT valve Swirl control
valve actuator
EGR valve P /9
Fuel pressure
regulator
To air cleaner\ N
1 :

Swirl control valve
control sclenoid valve

EVAF canister purge
volume control valve

EVAP canister
purge contrcl valve

XL ap \J EVAP canister purge
B J"..\ { ’L'fjr\d - One-way valve— conirol solenoid valve

MAF/BARO / ’
solenoid swiltch o/

Vacuum galler
g 4 To EGRC-sclencid valve

Swirl control valve control . >
vacuum check switch To EGRC-solenoid
valve
~—o—+To fuel pressure

regulator

To air
cleaner

To swirl control

valve and solenocid valvew.
To throttle body

To EVAP canister
purge control

; solenoid valve
To swirl control valve e

control vacuum
check switch

To MAF/BARO solenoid SWi1chJ‘

connector

Refer to “System Diagram”, EC-7 for vacuum control system.

150 EC-10
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor

Mass air flow sensor

Y

Engine coolant temperature sen-
sor

¥

Front heated oxygen sensar

h 4

Ignition switch

Throttle position sensor

A

“3

Closed throitle position switch

¥

Neutral position/inhibitcr switch

4

Air conditioner switch

h 4

1

® EGH temperature sensor

® |ntake air temperature sensor

® Absolute pressure sensor

® CVAP control system pressure
sensor

Y

Y

Battery voltage

h

Power steering oil pressure
switch

h J

Vehicle speed sensor

Tank fuel temperature sensor

hd

™1

Crankshafl position sensor
{OBD)

A4

2

Rear heated ocxygen sensor

Y

1

Swirl control valve control
vacuum check switch

¥

ECM
(ECCS
control
module)

Fuel injection &

A4

mixture ratio control

Distributor ignition system

Injectors

Idle air control system

hd

Y

Power transistor

Fuel pump control

IACV-AAC valve and IACVY-FICD
solenoid valve

Front heated oxygen sensor

Fuel pump relay

L 4

monitor & on board diagnostic
system

Swirl control valve control

Malfunction indicator lamp
(On the instrument panel)

EGR contral

A4

Swirl control valve control sole-
noid valve

h 4

Front heated oxygen sensor

EGRC-solenoid valve

heater control

Rear heated oxygen sensor

Front heated oxygen sensor
heater

heater control J

Air conditicning cut cantroi

Ad

Rear heated oxygen sensor
heater

EVAF canister purge flow con-

¥

Air conditioner relay

trol

| ® EVAP canister purge volume

control valve
® EVAP canister purge control
solenoid valve

& EVAP canister vent control
valve

. | ® Vacuum cut valve bypass

valve
® MAP/BARQ switch solenoid
valve

*1: These sensors are not directly used to control the engine system. They are used cnly for the on board diagnosis.
*2: This sensor is not used to control the engine system under normal conditions.
*3: This switch will operate in place of the throttle position sensor 1o control EVAP parts if the sensor malfunctions.

EC-11
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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

¥

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Y

Front heated oxygen sensor

Density of oxygen in exhaust gas

h 4

Throttle pasition

Neutral positicr/Inhibitor switch

Throttle position sensor » ECM
Throttle valve idie position (ECGS )
control »: Injecior
Gear position module)

h 4

Vehicle speed

Vehicle speed sensor

Start signal

Ignition switch

Air conditioner switch

Air conditionet opetration

Yy

Batiery voltage

Y

Battery

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

Y

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

In addition, the amount of fuel injection is compen-
sated for to improve engine performance under vari-
ous operating conditions as listed below.

{Fuel increase)

® During warm-up

When starting the engine

During acceleration

Hot-engine operation

High-load, high-speed operation

Fuel decrease)

During deceleration

During high engine speed operation

* 99 9 0
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

CONTROL ECM
(ECCS
control injection pulse

Feedback sllfgnal module)

Front
heated
oxygen
sensor
\. Fuel injectien
Combustion

MEFQ25DA|

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 page EC-124.
This maintains the mixture ratio within the range of stoichiometric
(ideal air-fuel mixture).

This stage is referred to as the closed loop controf condition.
Rear heated oxygen sensor is located downstream of the three
way catalyst. Even if the switching characteristics of the front
heated oxygen sensor shift, the air-fuel ratio is controlled 1o sto-
ichiometric by the signal from the rear heated oxygen sensor.

OPEN LOOP CONTROL

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

e Deceleration and acceleration

High-load, high-speed operation

Engine idiing

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

High-engine cecolant temperature

During warm-up

After shifting from “N” to “D”

When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the front heated oxygen sensor. This
feedback signal is then sent to the ECM. The ECM controis 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 wire) 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 automatically compensate for
the difference between the two ratios.

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

“Short-term fuel trim” is the short-term fuel compensation used to
maintain the mixiure ratio at its theoretical value. The signal from
the front heated oxygen sensor indicates whether the mixture ratio
is RICH or LEAN compared to the theoretical value. The signal
then triggers a reduction in fuel volume if the mixture ratio is rich,
and an increase in fuel volume if it is lean.

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

(&

Ed

LS

hE
faria i}

EL
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Injection pulse
=

Ng. 1 cylinder

No. 2 cylinder

‘r-—1 engine cycle —-—|
Sequential multiport fuel injecti
q o] el imection system MEF522D

No. 3 cylinder

No. 4 cylinder

No. 1 cylinder Tl T1— 1T

Ng. 2 cylinder n I 1
No. 3 cylinder n Il n
No. 4 cylinder i) - 1 [

|— 1 engine cycle S

Simultaneous multiport fuet injection system

MEF523D

154

Engine spead

Multiport Fuel Injection (MFI) System {(Cont’d)
FUEL INJECTION TIMING
Two types of systems are used.

Sequential multiport fuel injection system

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

Simultaneous multiport fuel injection system
Fuel is injected simultaneously into all four cylinders twice each
engine cycle. In other words, pulse signals of the same width are

simultaneously transmitted from the ECM.
The four injectors will then receive the signals two times for each

engine cycle.
This system is used when the engine is being started and/or if the
fail-safe system {CPL) is operating.

FUEL SHUT-OFF

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

Distributor Ignition (DI) System
INPUT/OUTPUT SIGNAL LINE

A

Camshaft position sensor

Amount of intake air

Y

Mass air flow sensor

Engine coolant temperature

Y

Engine coolant temperature sensor

Throttle position

Throttle position sensor

» ECM
Throttle valve idie position (ECCS Power tran-
) control "| sistor
Vehicle speed module)

Vehicle speed sensor

Start signal

Y

Ignition switch

Gear position

Y

Neutral position/Inhibitor switch

Battery voltage

Y

Battery

EC-14



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

1.00

Injection pulse width

0.75

=N

600

1,000 1,400 1,800 2,200
Engine speed (rpmj SEF742M

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

Air conditioner ON signal

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

The ignition timing is controlled by the ECM to maintain the best
air-fuel ratio for every running condition of the engine.
The ignition timing data is stored in the ECM. This data forms the
map shown.
The ECM detects information such as the injection pulse width and
camshaft position sensor signal. Responding to 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.
e At starting
During warm-up
At idle
When swirl control valve operates.
Hot engine operation
During acceleration

Air Conditioning Cut Control

Ignition switch Start signal >
ECM A g
- - (ECCS .Ir condi-
Throttle position sensor Throttle valve opening angle » control 3] tioner
madule) relay

Camshaft position sensor

Engine speed

Engine coolant temperature sensor

Engine coolant temperature

Y

Y

SYSTEM DESCRIPTION

This system improves engine operation when the air
conditicner is used.
Under the following conditions, the air conditioner is
turned off,
o When the accelerator pedal is fully depressed.
s When cranking the engine.
e When the engine coolant temperature becomes

excessively high.

EC-15 155
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

156

Vehicle speed sensor

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

Vehicle speed

¥

Neutral position/Inhibitor switch

Neutral position

Throttle position sensor

ECM
(ECCS

» control » Injectors

Throtile position

Engine coolant temperature sensor

module)

Engine coolant temperature

h 4

Camshaft position sensor

Engine speed

>

if the engine speed is above 3,500 rpm with no ioad {for example,
in neutral and engine speed over 3,500 rpm) fuel will be cut off after
some time. The exact time when the fuel is cut off varies based on
engine speed.

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

NOTE:

This function is different than deceleration control listed
under multiport fuel injection on EC-12.

EC-16



EVAPORATIVE EMISSION SYSTEM

T}

Description “

EVAP canister purge control solenoid valve

W
i

Ong-way valve

|
El
Throttle body (| =
’ —
intake maniold Furge tine LG

EVAP canister purge control valve

Vacuum cui valve

A
EVAF canister
purge volume
control valve

PE

EVAP shut valve

Gl

. . EVAP .
Sealing gas cap with :Air
94 P canister <:|

pressure relief valve 4m - Fuel vapor
and vacuum relief < &=
(=]

Fuel tank valve & SEF229S

i)

The evaporative emission system is used to reduce hydrocarbons AT
emitted into the atmosphere from the fuel system. This reduction
of hydrocarbons is accomplished by activated charcoals in the
EVAP canister. &
The fuel vapor in the sealed fuel tank is led into the EVAP canis-
ter which contains activated carbon and the vapor is stored there
when the engine is not operating.

The vapor in the EVAP canister is purged by the air through the
purge line to the intake manifold when the engine is operating.
EVAP canister purge volume control valve is controlled by engine FA
control module. When the engine operates, the flow rate of vapor
controlled by EVAP canister purge volume control valve is propor- "
tionally regulated as the air flow increases. A
EVAP canister purge control valve shuts off the vapor purge line
during decelerating and idling, and under normal operating condi-
tions the valve is usually open. BR
EVAP shut valve shuts off the vapor charge line when fuel is being
supplied to the fuel tank.

g
&)

_ BT

Inspection
EVAP CANISTER b2
=i

Check EVAP canister as follows:
1. Pinch the fresh air vent hose.
2. Blow air in port & and check that it flows freely out of port @®. EL

1o

SEF2305,

157
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EVAPORATIVE EMISSION SYSTEM

B
?\-@ 51 - 6.3

(0.52 - 0.65, 45.1 - 56.4)

é%%/o-rmg 8

84 - 10.8
{0.85 - 1.10, 74.4 - 95.5)

K] : Nem (kg-m, in-lo) sEF231S

Valve B

Vaive A

Fuel tank side SEF427N

./ : More than
! 21 (0.83) dia.

NNT

Ty
, Insert

maore than

EVAP shut
valve

130 ({5.12}
@ Unit: mm (in})
SEF3190A

Inspection (Cont’d)
TIGHTENING TORQUE
Tighten EVAP canister as shown in the figure.

FUEL TANK VACUUM RELIEF VALVE
1. Wipe clean valve housing.

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

should disappear with valve clicks.

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

passage exists through valve B.

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

assembly.
CAUTION:

Use only a genuine fuel filler cap as a replacement. If an incor-

rect fuel filler cap is used, the MIL may come on.
EVAPORATIVE EMISSION (EVAP) SHUT VALVE

e When pushing down the shutter inside the fuel filler opening,

the EVAP shut valve is closed.
¢ When releasing the shutter, the valve is open.

1. Blow air from one side of the EVAP shut valve tube (@ or (®

and check that there is air flow.
2. Insert suitable steel tube as shown in the figure.

3. Blow air from one side of the EVAP shut vaive tube (@ or (&)

and check that there is no air flow.

.EVAP CANISTER PURGE CONTROL VALVE

Refer to EC-1889.
VACUUM CUT VALVE
Refer to EC-263.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL VALVE

Refer to EC-264.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
CONTROL SOLENOID VALVE

Refer to EC-189.

TANK FUEL TEMPERATURE SENSOR
Refer to EC-151.

EC-18



EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

EVAP canister purge voiume control valve

ST

SEF2338



EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (Cont’d)

Refer 1o
previous
page.

ojo 000022

)

% |
'-"-u.- /
o / Vacuum cut valve bypass valve
™/ F
% \ .
/,\‘\.\_‘_ ' @ EVAP canister vent

/ control valve
()
-2

“\ N '/\" \\\"v» :
.

N

ﬂ EVAP control system
,' EVAP shut valve pressure Sensor
- /

a
-
I
i

e i L R
) //I\;\' Vacuum cut valve / [ \
EVAP canister

A
To fuel ttmk /ﬁ’
B r s

SEF2348
160
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POSITIVE CRANKCASE VENTILATION

Description

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

The positive crankcase ventilation (PCV) valve is provided to con- sz
duct crankcase blow-by gas to the intake manifold. o
During partial throttle operation of the engine, the intake manifoid

Steel net

Baffle plate sucks the blow-by gas through the PCV valve. E}
Normally, the capacity of the valve is sufficient to handle any
Seal type oil blow-by and a smafl amount of ventilating air.
et lever gauge The ventilating air is then drawn from the air duct into the crank- ¢
ﬁz Frash air case. In this process the air passes through the hose connecting

: Blow-b NN
owbY SBrisee|  air inlet tubes to rocker cover.

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

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

ditions. AL
AT
Inspection A

PCV (Positive Crankcase Ventilation) VALVE

With engine running at idle, remove PCV valve from breather sepa-
rator. A properly working valve makes a hissing noise as air passes
through it. A strong vacuum should be felt immediately when a fin-
ger is placed over the valve inlet.

I_‘\U,
g

.
El‘;g

SEC137A

PCV HOSE s

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

EC-21 ot
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BASIC SERVICE PROCEDURE

B ruel pres receAasEm [

FUEL PUMP WILL STQF BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

m

| START |

SEF823K

/ SEF2355

e
/ i

SEF2373

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

line

®

®

to eliminate danger.
1. Start engine.
2. Perform “FUEL PRESSURE RELEASE” in “WORK
SUPPORT"” mode with CONSULT.
(Touch “START”, and after engine stalls, crank it two or
three times to release all fuel pressure.)
3. Turn ignition switch OFF.

1. Remove fuse for fuel pump.

2. Start engine.

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

4. Turn ignition switch OFF and reinstall fuel pump fuse.

Fuel Pressure Check

a.
b.

poop

B

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

Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure.

Release fuel pressure to zero.

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

Install pressure gauge between fuel filter and fuel tube.

Start engine and check for fuel leakage.

Read the indication of fuel pressure gauge.
At idling:
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
A few seconds after ignition switch is turned OFF to
ON:
Approximately 294 kPa (3.0 kg/cm?, 43 psi)
Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold.
Plug intake manifcld with a rubber cap.
Connect variable vacuum source to fuel pressure regulator.

EC-22



BASIC SERVICE PROCEDURE
Fuel Pressure Check (Cont’d)

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

Fuel pressure should decrease as vacuum increases. If results

are unsatisfactory, repiace fue! pressure regulator.

Vacuum Fuet pressure

SEF718B

= engire ront: | INjector Removal and Installation

~uel injector I;J> 1. Release fuel pressure to zero.
2. Remove injector tube assembly with injectors from intake [=
EEJ manifold.
L 3. Remove injectors from injector tube assembly.
X & Push injector tail piece. a1l
e Do not pull on the connector. ’
4. Install injector to fuel tube assembly.
a. Clean exterior of injector tail piece. WIT
b. Use new O-rings.
SEF2388
? E\ Always replace O-rings with new ones. )
: [ 2.9 - 3.8 N-m Lubricate O-rings with a smear of engine oil.
nsulator— l:}@i‘i {0.30 - 0.39 kg-m, -
g ! 26.0 - 33.9 in-Ib) 5
‘ IEIl]|\ Locate plate
I on this side. .
Fuel tube ! | I
assembly ! i
2 ¢ [
_\E/_;— Insulator SEF 1188
5. Install injectors with fuel tube assembly to intake manifold. i
|:> Engine front Tighten in numerical order shown in the figure.
a. First, tighten all bolts to 9.3 to 10.8 N-m (0.85t0 1.1 kg-m, 82.5 go
to 85.5 in-lb).
b. Then, tighten all bolts to 21 to 26 N-m (2.1 to 2.7 kg-m, 15 to
20 ft-Ib). 55
6. |Install fuel hoses to fuel tube assembly.
7. Reinstall any parts removed in reverse order of removal.
CAUTION: S
Fuel tube assembly After properly connecting injectors to fuel tube assembly,
serioos{ check connections for fuel leakage.
BT
clE
Bl
(G
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BASIC SERVICE PROCEDURE

AEC147A

SEF5E53K

[ Rofler 7

Foliower lever -\),—\
i N

Adjusting screw (B)=

>>"”

S
*: Mark not related to adjustment (J

SEF555KA|

Fast Idle Inspection and Adjustment

1.
2.

Remove air cleaner assembly.

Make sure the FIC alignment mark is centered on the lever
roller as shown in the figure.

An allignment mark is stamped on the FIC so that the top of
the cam will face in the correct direction.

If necessary, adjust the FIC screw (&) until the alignment mark
is centered on the lever roller.

Start engine and warm up to operating temperature.
Measure clearance @ between the lever roller and the top of
the FIC using a feeler gauge as shown in the figure.
Clearance ©@):
M/T model
2.0 - 2.6 mm (0.079 - 0.102 in)
A/T model
1.8 - 2.4 mm (0.071 - 0.094 in)

if clearance @ is out of specification, adjust clearance @
using adjusting screw ®) to 2.3 mm (0.021 in) (M/T) or 2.1 mm
(0.083 in} (A/T).
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/idle Mixture Ratio el

Adjustment
PREPARATION (12)Evaporative emission {(EVAP) canister purge
e Make sure that the following parts are in control valve
good order. g paris are ® On air conditioner equipped models, checks
(1) Battery should be carried out while the air condi- [Ei

2) Ignition system tioner is “OFF”. _ o
%3; Egngine oi},and coolant levels e When checking idle speed, ignition timing
(4) Fuses and mixture ratio of A/T models, shift leverto LG

{5} ECM harness connector “N” position. e Gy .

{6) Vacuum hoses ¢ When measuring “CQ” percentage, insert

(7) Air intake system probe more than 40 cm (15.7 in) into tail pipe.
(Oil filler cap, oil level gauge, etc.) e Turn off headlamps, heater blower, rear

(8) Fuel pressure defogger. . .

(9) Engine compression e Keep front wheels pointed straight ahead.  [FE

(10)EGR valve operation e Make the check after the cooling fan has

{(11)Throttle valve stopped. N
Overall inspection sequence
INSPECTION on

Perform diagnostic test mode I NG__ Repair or replace.
(Self-diagnostic results). o
oK TF
A 4 )
oIl
Check ignition timing. P PO
v 54,
Check & adjust idle speed. P
A4
Cheack front heated oxygen sensor NG__ Check front heated oxygen sen- NG_ Repair or replace hamess. EE]
function. "| sor harness.
OK K e
v
Check CO%. OK Replace front heated oxygen sen- -
NG " sor. fir
5
h 4 J, BT
Check emission control parts and ‘NG Check front heated oxygen sensor OK
repair or replace if necessary. function. [,
¥
INSPECTION END Bl
58
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BASIC SERVICE PROCEDURE

Eve £

(U=
120 270

SEF246F

N

WHif
N 4 g V2
N 3

*1000 r/min

SEF247F]

CHECK —
~

/1N

Matfunction indicator

lamp
SEF051PA

SEF248F

B IGN TIMING ADJ B[]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITICN
SENSCR.

START |

SEF546N

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

START

!

Visually check the following:

® Air cleaner clogging

® Hoses and ducts for leaks

® EGR valve operation

® Electrical connectors

® Gasket

@ Throttle valve and throttle position sensor cperations

v

Start engine and warm it up until engine coolant temperature
indicator points te the middle of gauge and ensure that engine
speed is below 1,000 rpm.

B v

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

¥

Perform the diagnostic test mode Il (Self-diagnostic results).

OK

lNG

Repair or replace components as necessary.

E Y h 4

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

load.
Race engine two or three times under no-ioad, then run engine
for about 1 minute at icle speed.

hd

I 5 1. Select “IGNITION TIMING ADJ” in WORK SUPPORT
= mode.
2. Touch “START”.

.ﬁ’ 1. Stop engine and disconnect throttle position
A2 sensor harness connector.
2. Start engine.

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

3
Check igniticn timing with a timing light.

M/T: 10°+2° BTDC
AT 10°2° BTDC (in “N”’ position)

v OK ¥NG

®
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50 ATDC;? u —‘25‘;15‘1:5\0
/// DG ====10° 8TD0C
- éi“\\\
«/ (@ @ '] : \\
-

.

y/

SMA18IAA

B IGN TIMING ADJ B[]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFRT POSITION
SENSOR.

| START |

SEF546N

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

@
Adjust ignition fiming to the specified value by tuming dis-
tributor after loosening bolts which secure distributor.
M/T: 10°22° BTDC
A/T: 10°+2° BTDC (in “N” position)
{ E 1. Select “IGNITION TIMING ADJ” in WORK
SUPPORT mode.
2. Touch “START".
‘ipE«]' 1. Stop engine and disconnect throtile pasiticn
=) sensor harmess connectar.
2. Start engine.
Check idle speed.

Read idie speed in “IGN TIMING ADJ’ mode
with CONSULT.

( S ﬂi

\\ .AU\ _‘@\':}Q//

/’ ‘Idle adjusti
/—\ P £ aqjus @?‘V}‘/
T seroans
Fﬁ
gack | <2 | = ﬁ @
wooe | vorT | vent T 1 ENTER
SEF313
\\\\\“\””l"”f///
N
Q 2
$ 3
E___ 1 ‘ 7 3
= P~
’,g,o 8
*x1000 rfmin \

@ Check idle speed.

M/T: 75050 rpm
AST: 75056 rpm (in “N°’ position)

SEF602K

OK

NG

¥ ¥

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

Adjust idle speed by tumning idle speed adjusting screw.

M/T: 75050 rpm
A/T: 750+50 rpm (in “N” position)

A4

II Y
= Touch “Back™.
1. Stop engine and connect throttle position sen-
sor harness connectar.
2. Start engine.
l
Race engine (2,000 - 3,000 rpm) 2 or 3 times under no-
load and run engine at idle speed.

EC-27
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BASIC SERVICE PROCEDURE

¥ MONITOR

CMPS*RPM{(REF) 700rpm

¥ NO FalL D

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment {Cont’d)

©
i

Check idle speed.

Read idle speed in “DATA MONI-

TOR"” mode with CONSULT.
@ Chack idle speed.

I RECORD

|

SEF190P

OR
M/T: 800+50 rpm
AfT: 800+£50 rpm (in "N’ position)

SEF957D

Y¢ MONITOR

CMPS*RPM (REF)

2000rpm
FR 02 MNTR RICH

¥ NO FAlL D

RECORD

SEF054P

OK NG

h 4

sary.

Check IACV-AAC valve and replace if neces-

'

necessary.

Check IACV-AAC valve harness and repair if

:

known good ECM.

Check ECM function* by substituting another

h 4 h

Set the diagnostic test mode I (front heated
oxygen sensor monitor).

!

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

v

SEFC51P

Check front heated oxygen sensor signal.
1. See “FR 02 MNTR” in "DATA
MONITOR"” mode.

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

1 cycle; RICH — LEAN -3 RICH
2 cycles: RICH — LEAN — RICH
— LEAN — RICH

OR
Make sure that maifunction indicator
lamp goes on and off more than 5
times during 10 seconds at 2,000

®

rpm.
'LOK

INSPECTION END

EC-28
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cause of a
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BASIC SERVICE PROCEDURE

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

Front heated oxygen sensor
harness connector @

DISCONNECT ; Ty m l

GSD] E Check front heated oxygen sensor hamess: =
1. Turn off engine and disconnect battery ground )
cable.
2. Disconnect ECM harness connector from ECM Ie
= 3. Disconnect front heated oxygen sensor harness
MEF031DA connector and connect terminal for front heated

oxygen sensor to ground with a jumper wire.

‘—@ . 4. Check for continuity between terminal of ECM

= '\% harness connector and ground metal on vehicle
[[_Ecn__jof connecToR]| body. ]
a6 DISCONNECT FE
Continuity exists ... OK

Continuity does not exist ... NG

€
Ql oK [G cL

. -
— Repair harness. »(E)
T
\d

SEFOBGP

Connect ECM harness connactor fo ECM,

=)
]

2
el
==

hd

e .1\ 1. Seiect “ENG COOLANT TEMP" in "ACTIVE TF

= TEST” mode. I
2. Set "“COOLANT TEMP™ at 20°C (68“F).

Disconnect engine coolant temperature sen- EN

&)

sor hamess connector.

® Connect a resistor (2.5 k{}) between termi-
nals of engine coolant temperature sensor EE
harness connector.

v =%

[initiat)

Start engine and warm it up until engine coolant tem-
perature indicator points to the middle of gauge.

(Be caretul to start engine after setting “COQLANT BR
TEMP” or installing a 2.5 k(2 resistor.)

@

hd LSy

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

®

B3
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BASIC SERVICE PROCEDURE

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

Check “CO"%.
idle CO: Less than 5% and engine runs smoothly.

After checking “CO"%
1. Touch “BACK”.

Je

—_

Disconnect the resistor from terminals of engine

!é‘; coolant temperature sensocr.
2. Connect engine coolant temperature sensor har-
ness cennector to engine coolant temperature sen-
sor.
NG OK

A J

Replace front heated oxygen sensor, set the diagnostic test mode
Il (Front heated oxygen sensor moniter) and make sure that mal-

function indicator lamp goes on and off more than 5 times during

10 seconds. (2,000 rpm, no-load)

NG lOK
v A A ®

Connect front heated oxygen sensor harness cennecter to
front heated oxygen sensor.

¥

Check fuel pressure regulator.

Check mass air flow sensor.

¥

Check injector and clean or replace if necessary.

v
Check engine coolant temperature sensor.

¥

Check ECM function® by substituting another known good
ECM.

®

*: ECM may be the cause of a problem, but this is rarely the
case.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction 3l

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

Two Trip Detection Logic

When a malfunction is detected for the first time, the makunction (DTC and freeze frame data) is stored in the =
ECM memory. {1st trip} The malfunction indicator lamp will not light up at this stage.
If the same malfunction is detected during the next drive, this second detection causes the malfunction indi- e

cator lamp to light up. {(2nd trip) Specific on board diagnostic items will light up or blink the MIL even in the
1st trip as below

MIL
ftems 1st trip 2nd trip

Blinking Lighting up | lighting up
Misfire {Possible three way catalyst damage)— DTC: PO300-P030C4 (0701-0605) is being detected X FE
Misfire (Possible three way catalyst damage)— DTC: P0300-P0304 (0701-0605) has been detected X
Three way catalyst function — OTC: PD420 (0702) X
Closed loop control — DTC: PO130 (0307) X oL
Except above X

The “trip” in the “Two Trip Detection Logic” means performing of the “DTC Confirmation Procedure”.
Diagnostic Tr le Code (DT
HOW TO READ DTC 9 ouble Code (DTC)

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

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

1. The number of blinks of the maifunction indicator lamp in the Diagnostic Test Mode |l (Self Diagnostic
Resuilts) Examples: 0141, 0201, 1003, 1104, etc. =R
These DTCs are controlled by NISSAN. B

2. CONSULT or GST (Generic Scan Tool} Examples: P0340, P1320, P0705, P0750, etc.

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

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

ity
1=l

HOW TO ERASE DTC
The diagnostic trouble code can be erased by the following methods.
@. Selecting “ERASE” in the “SELF DIAG RESULTS” mode with CONSULT. EE

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

mls; Changing the diagnostic test mode from Diagnostic Test Mode Il to Mode | by turning the mode selector
on the ECM. (Refer to EC-34.)
e If the battery terminal is disconnected, the diagnostic trouble code will be lost within 24 hours. B
& When you erase the DTC, using CONSULT or GST is easier and quicker than switching the mode ’
selector on the ECM.

([¥) HOW TO ERASE DTC (With CONSULT) -

1.7 If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait for at
least 7 seconds and then turn it “ON” (engine stopped) again. .

2. Turn CONSULT “ON” and touch “ENGINE”. e

3. Touch “SELF-DIAG RESULTS™.

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

EC-31 171



172

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Trouble Code (DTC) {Cont’d)

How to erase DTC (With CONSULT)

and then turn it *ON" again.

[M  SELECTSYSTEM
ENGINE
AIRBAG
ABS >

|
|
“ |
. |
i
|
|

|
l
|
I
|
|
|

Turn CONSULT “ON” and touch
"ENGINE”.

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once, Wait for at least 5 seconds

L

| WORK SUPPORT

SELECT DIAG MODE

| SELFDIAG RESULTS
[

|

| DATA MONITOR

| ACTIVE TEST

{ FUNCTION TEST

B SELF-DIAG RESULTS D

FAILURE DETECTED  TIME

COOLANT TEMP SEN 0
[PO115]

-

| ECM PART NUMBER
3. Touch "SELF-DIAG RESULTS".

|
I
I >
|
|

3
[ ERASE || PRINT || FFdata

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

SEF1455

(&) HOW TO ERASE DTC (With GST)
If the ignition swiich stays “ON” after repair work, be sure to turn ignition switch "OFF” once. Wait for at

1.
teast 7 seconds and then turn it “ON” (engine stopped) again.
2. Select Mode 4 with GST (Generic Scan Tool).

.

NO

{5 HOW TO ERASE DTC (No Tools)

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait for at
least 7 seconds and then turn it “ON” again.

2. Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM. (See
page EC-34.)

Freeze Frame Data

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

Stored data is called Freeze Frame Data.

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

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

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

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

Detecled items
Misfires — DTC: P0300-P0304 (0701-0605)
Fuel Injection System Function — DTC: PC172 (0114), PO171 (0115)

2 Except the above items
For example, an EGR malfunction (Priority: 2) was detected and the freeze frame data was stored at the 1st

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

Priority

1
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) Gl

o 1. The malfunction indicator lamp will light up when the ignition
switch is turned ON without the engine running. This is a bulb s
{ check. -
e |If the malfunction indicator lamp does not light up, refer to
WARNING LAMPS AND CHIME in EL section (or see EC-296).
(L 2. When the engine is started, the malfunction indicator lamp
d should go off.
If the lamp remains on, the on board diagnostic system has Be
detected an engine system malfunction.

e

Mo

—

-
for

Malfunction indicator
larmp SEF2413

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

1. BULB CHECK : This function checks the MIL bulb for damage {blown, open circuit,
efc.). o
2. MALFUNCTION : This is a usual driving condition. When a malfunction is detected twice .
WARNING (two trip detection logic), the MIL will light up to inform the driver that a
makunction has been detected. BT
Only the following malfunctions with light up or blink the MIL even in the
1st trip.

e “Misfire (Possible three way catalyst damage)”
e “Three way catalyst function”
e “Closed loop control”

5.

3. SELF-DIAGNOSTIC : This function allows diagnostic trouble codes to be read. P
RESULTS
4. FRONT HEATED OXY- : This function allows the fuel mixture condition {lean or rich}, monitored
GEN SENSOR MONI- by front heated oxygen sensor, to be read. B
TOR PL
How to switch the diagnostic test (function) modes and details of the above functions are described iater. (Refer
to the next page.) 7
" Diagnaostic Diagnostic
Condition Test Mode | Test Mode 1l
Engine A
stopped SELF-DIAGNOSTIC
BULB GHECK
Ignition switch ‘;}& RESULTS EE
in "ON" posi- Y -
tion Engine
) FRONT HEATED
(Ca) | g | MALRUNGTION | oceysenson
\@n J 7 MONITOR
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

Y

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

Diagnostic Test Mode | — BULB
CHECK

Y

{Turn diagnostic test mode selector on
ECM fully clockwise)

v

Wait at least 2 seconds.

{Turn diagnostic test mode selector
fully counterclockwise.)

b4

€3 ° 3

Start engine.

DIAGNOSTIC TEST MODE Il
— SELF-DIAGNOSTIC RESULTS

hd

¥ 1

A4

& »C3

Start engine.

h

Diagnostic Test Mode !
— MALFUNCTION WARNING

A4

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

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

¢ Switching the modes is not possible when the engine is

running.

¢ Whenh ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 7 seconds.
The diagnosis will autematically return to Diagnostic Test

Mode I.

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

EC-34



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

DIAGNOSTIC TEST MODE | — BULB CHECK el
In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it remains
OFF, check the bulb. (Refer to WARNING LAMPS AND CHIME in EL section or see EC-296.) B
DIAGNOSTIC TEST MODE | — MALFUNCTION WARNING

MALFUNCTION Condition i

INDICATOR LAMP

When the malffunction is detected or the ECM’s CPU is malfunctioning {The "1 trip” or “2 trip” is shown in
the “MIL Hlumination” of the “DTC Chart”. Refer to EC-64). 1%

QOFF No maffunction

e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode H (SELF-DIAGNOSTIC
RESULTS).
DIAGNOSTIC TEST MODE II—SELF-DIAGNOSTIC RESULTS

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

ON

Example. Diagnostic trouble code No. 0102 and No. 0403 7
06 0.3 0.6 0.31_

ON - — )

;S OFF %S 5T

09 ' 03 2.1 06 09 2.1

e ——— Unit: second TE
Diagnostic trouble code No. 0102 Diagnostic trouble code No. 0403 SEF2980) ’
Exarnple: Diagnostic trouble code No. 1003 BB
0.6 0.3 -

_ _‘,,Jrk Cwl e
|
ON ! ’ S
B
OFF | |- | | i

1 [N

I ! A

e - -HJ« - -
08 09 03 2.1

Diagnostic trouble code No. 1003 Unit; second EIF‘w
SEF162PA| ©V°

Long (0.6 second) blinking indicates the two LH digits of number and short (0.3 second) blinking indicates the

two RH digits of number. For example, the malfunction indicator lamp blinks 10 times for 6 seconds (0.6 sec 5T
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 maifunctions are classified by their diagnostic trouble code numbers. The DTC
“0505” refers to no malfunction. (See Diagnostic Trouble Code (DTC) Chart, EC-64.)

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

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

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

TIC TEST MODES”.) R

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

e Be careful not to erase the stored memory before starting trouble diaghoses. gL

20/
[

=il
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)
DIAGNOSTIC TEST MODE Il — 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.

MALFUNCTI!ON INDICATOR LAMP

Fuel mixture condition in the exhaust gas

Air fuel ratio feedback centrol
condition

ON

Lean

OFF

Rich

Closed loop system

*Rermains ON or OFF

Any condition

Open loop system

*: Maintains conditions just before switching to open loop.

To check the front heated oxygen sensor function, start engine in the Diagnostic Test Mede 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 within 10 seconds with engine running at
2,000 rpm under no-load.

OBD System Operation Chart

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DETECTABLE ITEMS

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

e When the same malfunction is detected in two consecutive trips, the MIL will come on. For details, refer
to “Two Trip Detection Logic” on EC-31.

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 malfunction 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 malfunction.

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

SUMMARY CHART

llems MIL {goes off)
3 (pattern C}
3 (pattern C)
3 (pattern B)

DTG, Freeze Frame Data (nc display)
80 (pattern B)
80 {pattern B)
40 (pattern A)

Fuel Injection System

Misfire

Except the above

Details about patterns “A”, “B", and “C" are on EC-38.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

- This driving pattern satisfies C and B patterns.
/ NG This driving pattern  This driving pattern
Vehicle NG ) NG ) satisfies B but satisfies C
speed Detection ; Detection not C. but not B.
o ; =
A ;
[ =
&
=
o
o
£ :
=z : |
=] ! ) I [ | [ [
V. IGNOFF ;\ . | ;| . | i ,‘ ; j H
. ‘ i B | | !
N b ! i !l N ' I
\ I| |; i [ I I r [ :1‘ \: | [ [
o I reot I I l v ' i | b |
MIL o I T ! | ] : | ¥ Lo v
Co Iy ¢ MIL lights up. ! o N ! v P il
‘ Lol b ghts up : | ‘ !
lights up. — 1 plo 1L ! | A D S —
A S ﬂ| Il {IJ| = 4l | r ' | MIL goes off. | T TJ
ML Ly — L ; Ly
s 'max ]| T | I 'l T | i el |
= goes off. 7 —r t [ | 270 ' 5 e
Ve 0 | S 1o ! i 2 b L —— i
e | — S S — + — . - e —
Counter T4 FJI_ | f“ | : f I 5 "H' K ]'lr (i 11| : | i
Lo . S ! f 'l I |l : X
Lo I I N | : l H | /|
[ T I R ‘ b I 'l [ b I I
o | o I I | i ! P I i
" Lo oo g h || I \ I | 0o I
: L PR O T
PR B LMY TR N S S { BN LT M . S
§ oseay  Tpleg 1 T 0T 1 K ‘| I i K K 4| DISPLAY
e N S N A DO A 1 MO o8 S 1
@ e e e e e 6 — B0 Ll
3 B o] o Ty 1 2 3 4 T 5 i —
& Counter- | m = I “ m ] ____ﬁ____f_‘____h_m,,T,T, -— -
o3 ! I :\ [ B I |} . | | i\ } | ;‘
o Lo I R R R K h H X N | 1
a i IR A " ¥ I gy | : o /
| ! il | H | 1 H | l! ; ' I‘ i | [
A% ; | R } : : : i 1l } " DTC exists | l DTG exists. | ,%EE?’;'?B | | {
I '} DTC exists. || |: I | | TIME: 2 H TIME: 4 | | T ||l"8
| :\ TIME: O | 1, ! !: ‘I ! ‘; o I ‘! ‘ I DTC exists. |
SELF- :DTC‘exists, |DTC exists. DTC exists. | DTC exists.| || DTC exists. I I DTC exisls. ; TIME- 79 ! INO
[\ DIAGNOSTIC e AmiME 1 || TiME: 0 |(TIME: [ITIME: 3| | TIME: 4 | b ylote
S screen _ — Loyl : S N s AU P e P e B e ; r | }(J\
1%} T I Il 1 ] I T
% Other | y IU s i I| N | P JI_;
QO scraen | ! _ S - ARV B (O g -
©  DATA MONITOR | i N " T —HL r.l [ Il \ Ir | I
V' (AUTG TRIG) screen g ! il | | | L I | A
SRl RS e L e e el . i Sl o Rl
! ‘ ‘ - | i
Other !H\ Il 1 i\ |} H }\ A i
3 screen //,——‘\*
. 7
5
AEC526
*1: When the same malfunction is detected in two consecutive *6: DATA MONITOR (AUTO TRIG} can display the malfunc-
trips, MIL will Tight up. tion at the moment it is detected.
“2: MIL will go off after vehicle is driven 3 times (pattern C) *7: The malfunction can not be displayed hecause the timing
without any malfunctions. to set DATA MONITOR {AUTO TRIG) screen was missed
*3: When a malfunction is detected for the first time, the DTC against the NG detection.
\ . 9
and the freeze frame data will be stored in ECM. *8: The DTC and the freeze frame data will not be displayed
*4: The DTC and the freeze frame data will not be displayed any longer after vehicle is driven 80 times (pattern B) with-
any longer after vehicle is driven 80 times (pattern B) with- out the same malfunction.
out the same malfunction. (The BTC and the freeze frame data still remain in ECM.}
(The DTC and the freeze frame data still remain in ECM.)
*5: Other screen except DATA MONITOR (AUTO TRIG) can
not disptay the malfunction.
177
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

Engine . .
coolant C °F)
temperalure
70 (158)
40 (104)
20 (68)
: {2) Engine coolant temperature should change more than 20°C
N % Pr— (68°F) after starting engine.
IGN ON IGN OFF
! 1
) ! I
Engine I o . )
speed | [/—(3) ignition switch should be changed from “ON" te "OFF".
rpm ;’ | 7
[ | (4) Engine speed shouid go over 400 rpm
' |
a0l | N -
0 T

AEC574

(Driving pattern B)
Driving pattern B means the vehicle operation as follows:
All components and systems should be monitored at feast once by the OBD system.
® The B counter will reset when the malfunction is detected twice regardless of the driving pattern.
e The B counter will count the number of times driving pattern B is salisfied without the malfunction.
e The DTC will not be displayed after the B counter reaches 80.
(Driving pattern C}
Driving pattern C means the vehicie operation as follows:
1) Driving pattern A should be satisfied.
{2) The following conditions should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) £375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x (1+0.1) [%%]
Engine coolant temperature (T) condition:
& When the freeze frame data shows lower than 70°C (158°F), “T" should be lower than 70°C {158°F).
& When the freeze frame data shows higher than or equal to 70°C (158°F), “T* should be higher than or
equal to 70°C (158°F).
Example:
If the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C {176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more
than =70°C (158°F)
o The C counter will be cleared when the malfunction is detected regardless of (1), (2). (*1 in “OBD SYS-
TEM OPERATION CHART”)
¢ The C counter will be counted up when (1), (2) are satisfied without the same malfunction.
o The MIL will go off when the C counter reaches 3. (*2 in “OBD SYSTEM OPERATION CHART")
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DRIVING PATTERNS EXCEPT FOR

0BD System

Operation Chart (Cont’d)

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

This driving pattern satisfies with A and B patterns. ’
: NG - =
Vehicle NG NG Detection This driving pattern This driving pattern =l
A speed Detection Detection satisfies with A but not B, satisffes with B but not A,
! I |t ' 1 ' .
: j T L O R R I
z | [ 1 ! | . | I !| i | | | | ‘ H e
5 Al Ho Ay i I | | | ! i | i =Y
a | \Tr:p‘l || I'rrln“ | |[ I‘ H Ii i ‘ | I‘
o 0 jnG |l ! Il /1 X S | | ! | [ ]
S mNonNp T R [ Y o i ;] f
z U 1 I
v o \ ! [ i | I
6N OFE ] I g ;| H \1 ! ¥ L I
I N T N A I | | * ¥ | I H _
E Hoorom b | - |} X \: I b :i 2
o TR TR 1 ' | ¥ l ‘
\ ' ol . | [l | | | i
t oo il I | [ . | t Lo |
| il f | i I I | | g il | | | | [
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oML L ! I h——#——_—..'_ql.___uu,_.,,h,,,ﬁ ! ML goes off 4 | ! e
\E/ goes off. Jmaxw L :? | (! :| ‘} i ‘9 ;; l1I | fﬁs" I

N o \ f ‘ { 4 5 e T

B __lo_ Ao o 1) 1 2 ! 3 -v——-rz | &

Canter T T

Lo | [ ‘ \ I [ \ |
Lo o g N H H i H | } | AT
\| n 0o o " I II I I ‘| Il I ¥ o)
A i I i ( fy o I i | | It i by | ; o "
i Lo G e ¥ I t I H \ L) 't
3 DIS[PLAer \" oo ’} 'i H i {' }I \1 i ¥
© 4 ¥ 1 i ! i L, \ T
§ NopispLAY | T~ {i R :T; K H i " i —rt T lIJ*ISF'LAY‘ :NO ”
s — fr—fkfril“f%ffh—-—wET-__-H___Ti_ __1_:____4[___4411'4_7_1[__1!_}_ DISPLAY
aQ ' : i |
I 74{,,,,4“,7‘,,__**,#, !jL,,f,| — - 4 I [ L U NS N =
2a o o0 i ([ o { 2 3 — & 200 aE
“ Counter | H TN i I 11 TR f—**h*"——l——T—-——:—,——
I I [ ' I L [
O Bk T |y ! I ¥ I [ L ;i
£ i Mo Il I | 0 | || [ I
Y Lo A | I : \ || g || H
v } :| |: : el i I 3 }\ 1! |{ | X
Loy | N H |, DTC exists iDTC exists. DTG exists. ! .
| (i DrCexsts Il | || TIVE: 2) ITIME: 4| ::TIME: o i 8 20

SELF- | TMe O Feor K E TR ¥ 'DTC exists. | | B

DIAGNOSTIC | DTC exists. |, \DTC emsts :DTC exists. j { DTC exists. || DTC exists. i I’DTC exists. TIME: 39 | :NO
A RESULTS  [TIME: 0 MIME: 1] TIMED | ITME: 11 I TIME: 3 | TIME: 41| ! r—’ﬂl Dic
H screen — . L 1 Lo NS ’Ji_A"‘ ,,JL [ ¥ 2 =
5 Diher 1 ‘l RN 1 I I } q |i Il T T BE
2 screen L el gt [ N Y & SN VR L .1|,|[

& DATA MONITOR i r LA RO i S S TRl i e
O (AUTO TRIG) screen A g !l | | " I | [ I H
v 1 - i ! 'I f’ J;I"P\ F -7 __1_}'___—4_\“‘4"77*77““4“}"“—*‘l‘f-lwmffT!—— &T
Other i \1 ] i Ll L ¥ ” 1 H ! ! i .
screen \//
- *7
TE
Irimz
AECE27 .
*1: When the same malfunction is detected in two consecutive *6: DATA MONITOR {AUTO TRIG) can display the malfunc-
trips, MIL will light up. tion at the moment it is deiected.
*2: MIL will go off after vehicle is driven 3 times {pattetn B) *7: The maliunction can nat be displayed because the timing T
without any malfuncticns. ] to set DATA MONITOR (AUTO TRIG) screen was missed i
*3: When a malfunction is detected for the first time, the DTC against the NG delection.
and the freeze frame data wi!l be stored in ECM. *8: The DTC and the freeze frame data will not be displayed
*4: The DTC and the freeze frame data will not be displayed after vehicle is driven 40 times (pattern A) without the EL
after vehicle is driven 40 times (pattern A} without the same malfunction. ) o
same malfunction. {The DTC and the freeze frame data still remain in ECM.)
(The DTC and the freeze frame data still remain in ECM.) b
*5: Other screen except DATA MONITOR (AUTO TRIG) can -

not display the malfunction.

EC-39
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

{Driving pattern A)

Engine o
coolant °C (°F]
temperature
70 {(158)
40 (104)
20 (68) ——t——
: (2} Engine coolant temperature shoutd change more than 20°C
1 Il T (68°F) after starting engine.
IGN ON IGN OFF
]
Engine 1| | N
speed 1 :}/—(3) Ignition swit¢ch should be changed from "ON™ to “OFF".
rpm : | .
] | {4) Engine speed should go over 400 rpm.
' [
400 ——I ————— — - tc————-
0

AECE74

e 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 malifunction.

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.

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

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

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

I e B — CONSULT Gl
Data link connector \ CONSULT INSPECTION PROCEDURE
for CONSULT 1. Turn off ignition switch. [

IAVEESREIINY
] 2. Connect “CONSULT" to data link connector for CONSULT.

(Data link connector for CONSULT is located behind the fuse

\ box cover.) E1k]
1
Hood lock release handle \ILLU
! ] T SEF242%
3. Tumn on ignition switch.
NISSAN 4. Touch “START".
CONSULT [FE
UE950
START
AT
I SUB MODE
SEF7810)
5. Touch “ENGINE". ar
[l SELECT_SYSTEM B
| _ENGINE ] -
L |
L | .
I |
| | B4
I I
SEF895K

6. Perform each diagnostic test mode according to each service
procedure.

[ [m  seLecToiacmobe [

I WORK SUPPORT For further information, see the CONSULT Operation Manual. ER

| SELF-DIAG RESULTS

| DATA MONTOR | o

[ AcTivE TEST |

[ FuncTION TEST | .
it

| EcM PART NUMBER |

SEFP88S
a7
H:L
EL
1034
181
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

DIAGNOSTIC TEST MODE
Item WORK ;E:c';: DATA | ACTIVE | TUNC- | FREEZE
I’Sg:'-l' NOSTIC |MONITOR! TEST I:EOS'\T' F;';ﬂf
RESULTS
Camshaft position sensor X X X
Mass air flow sensor X X
Engine coolant temperature sensor X X X X
Front heated oxygen sensor X X X
Rear heated oxygen sensor X X
Vehicle speed sensor X X X X
Throttle position sensor X X X X
Tank fuel temperature sensor X X
EVAP control system pressure sensor X X
Absoclute pressure sensor X X
EGR temperature sensor X X
INPUT | ntake air temperature sensor X X

Crankshaft position sensor {OBD) X
Ignition switch (start signal) X X
Closed throttle position switch X
Closed throttle position switch (throttle X X
position sensor signal)
Air conditioner switch X
Park/Neutral position switch X X X

E Power steering oil pressure switch X X

g Swirl control valve control vacuum check X %

E switch

% Battery voltage X

% Injectors X X X

§ Power transistor (Ignition timing} X X;:S:g;;)n X X X

§ IACV-AAC valve X X X X X
EVAP canister purge volume control valve X X X
Air conditioner relay X
Fuel pump relay X X X X
EGRC-solenoid valve X X X X

OUTPUT Swirl control valve ¢ontrol solenoid valve X X X X
Front heated oxygen sensor heater X X
Rear heated oxygen sensor heater X X
Torgue converter clutch solenoid valve X X
5;13: canister purge control solenoid X X X
EVAP canister vent contral valve X X
Vacuum cut valve bypass valve X X
MAP/BARO switch solencid valve X X X
Calculated load value X X
X: Applicable

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

Freeze frame data

Seif-diagnostic results can be read and
erased quickly.

ECM stores the driving condition at the
moment a ma#function is detected, and the
stored data can be read. [Regarding the
details, refer to “Freeze Frame Data” (EC-
32}

Data monitor

Input/Output data in the ECM can be read.

Active test

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

Function test

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

ECM part numbers

ECM part numbers can be read.

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

CHECK THE THROTTLE POSITION SENSOR SIGNAL.
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING
THE SENSOR BODY UNDER THE FOLLOWING CONDH-
TIONS.

® |GN SW “ON”

® ENG NOT RUNNING

® ACC PEDAL NOT PRESSED

When adjusting throttle position
sensor initial position

IGNITION TIMING ADJ

® |GNITION TIMING FEEDBACK CONTROL WILL BE
HELD BY TOUCHING “START". AFTER DOING S0,
ADJUST IGNITION TIMING WITH A TIMING LIGHT BY
TURNING THE CRANKSHAFT POSITION SENSOR.

When adjusting initial ignition
timing

IACV-AAC VALVE ADJ

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

® ENGINE WARMED UP

® NO-LOAD

When adjusting idle speed

FUEL PRESSURE RELEASE

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

When releasing fuel pressure
from fuel line

EC-43

183

[
117
Hl A



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont’d)

SELF-DIAGNOSTIC MODE
Regarding items detected in “SELF-DIAG RESULTS” mode, refer to “Diagnostic Trouble Code (DTC)
chart” (See page EC-64.)

DATA MONITOR MODE

Monitored item ECM Main
[Unit} input . Description Remarks
. signals
signals
CMPS-RPM ® [ndicates the engine speed computed
(POS) [rpm] O O from the POS signal (1° signal) of the
camshaft position sensor.
CMPS-RPM ® [ndicates the engine speed computed ® The accuracy of detection becomes poor
(REF) [rpm] from the REF signal (180° signal) of the if engine speed drops below the idle rpm.

camshaft positicn sensor. @ |f the signal is interrupted while the
engine is running, an abnormal value
may be indicated.

® The signal voltage of the mass air flow ® When the engine is stopped, a certain
sensor is displayed. vatue is indicated.

MAS AIR/FL SE [V]

COOLAN TEMP/S ® The engine coolant temperature (deter- | ® When the engine coolant temperature

[°C] or [°F] mined by the signal voltage of the engine sensor is open or short-circuited, ECM
coolant temperature sensaor) is displayed. enters fail-safe mode. The engine cool-
ant temperature determined by the ECM
is displayed.

FR 02 SENSOR [V] The signal voltage of the front heated

oxygen sensor is displayed.

RR 02 SENSOR [V] ® The signal voltage of the rear heated

oxygen sensor is displayed.

® Display of front oxygen sensor signal ® After turning ON the ignition switch,
during air-fuel ratio feedback control: "RICH" is displayed until air-fuel mixture
RICH ... means the mixture became ratio feedback controf begins.

“rich”, and control is being affected ® When the air-fuel ratio feedback is
toward a leaner mixture. clamped, the value just before the clamp-
LEAN ... means the mixture became ing is displayed continuously.

“lean”, and control is being affected
toward a rich mixture.

FR 02 MNTR
[RICH/LEAN]

O 00 O O O
O 00 O O

RR ©2 MNTR @® Display of rear heated oxygen sensor ® \When the engine is stopped, a certain
[RICH/LEAN] signal: value is indicated.

RICH ... means the amount of oxygen
downstream three way catalyst is rela-
O tively large.

LEAN ... means the amount of oxygen
downstream three way catalyst is rela-
tively small.

VHCL SPEED SE ® The vehicle speed computed from the
[km/h] or [mph] O O vehicle speed sensor signal is displayed.

NOTE;
Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

Monitored item
[Unit]

nput
signals

Main
signais

Description

Remarks

BATTERY VOLT [V]

O

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

O

The throttle position sensor sighal volt-
age is displayed.

TANK F/TMP SE [°C]
or [°F]

The fuel temperature judged from the
tank fuel temperature sensor signat volt-
age is displayed.

EGR TEMP SEN [V]

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

INT/A TEMP SE [°C]

The intake air temperature determined by

or [°F] O the signal voitage of the intake air tem- fE
perature sensor is indicated.
START SIGNAL ® Indicates [ON/OFF] condition from the ® After starling the engine, [OFF] is dis- oL
[ON/OFF] O O starter signal. played regardiess of the starter signal. v
CLSD THL/P SW ® Indicates [ON/OFF] condition from the
[ON/QFF] O O closed throttle position switch signal. T
AlIR COND SIG ® |ndicates [ON/OFF] condition of the air
[ON/OFF] O O conditioner switch as determined by the .
air conditionet signal. AT
P/N POSI SW ® |ndicates [ON/OFF] condition from the
[ON/OFF] O O park/neutral position switch signal. TE
PW/ST SIGNAL ® [CN/OFF] condition of the power steering
[ON/OFF] oil pressure switch determined by the
O O power steering aif pressure signal is indi- (B3
cated.
IGNITION Sw ® |ndicates [ON/OFF] condition from igni- ,
[ON/OFF] O  tion switch. P&
SWL CON VC SW ® |ndicates [ON/OFF] condition of swirl
[ON/OFF] control valve contral vacuum check %
switch determined by ECM according to ™
O the input signal.
ON ... Atnospheric pressure ER
OFF ... Vacuum pressure o
INJ PULSE [msec] ® |ndicates the actual fuel injection pulse ® When the engine is stopped, a cettain
O width compensated by ECM according to computed value is indicated. &7
the input signals.
B/FUEL SCHDL ® “Base fuel schedule” indicates the fuel _
[msec] injection pulse width programmed into o)
O ECM, prior to any learned on-board cor-
rection.
IGN TIMING [BTDC] ® Indicates the ignition timing computed by 5T
O ECM according to the input signals.
Fi
g
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Deseription

Remarks

IACV-AACHY [%]

O

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

PURG VOL C/V [step]

Indicates the EVAP canister purge vol-
ume control valve computed by the
engine contrel module according to the
input signals.

The opening becomes larger as the
value increases.

A/F ALPHA [%]

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

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

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

EVAP 5YS PRES [V]

The signal voltage of EVAP control sys-
tem pressure sensor is displayed.

AIR COND RLY
[ON/OFF]

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

FUEL PUMP RLY
[ON/OFF]

Indicatas the fuel pump relay control con-
dition determined by ECM according to
the input signals.

SWRL CONT SV

The control conditicn of the swirl contro!
valve control solenocid valve (computed
by the ECM according to the input sig-
naly is indicated.

ON ... Swirf control valve is closed

OFF ... Swirl contral valve is open

EGRC SOV The control condition of the EGRC-sole-
[ON/QFF] naid valve (determined by ECM accord-
ing to the input signal) is indicated.
ON ... EGR operation is cul-oif
OFF ... EGR is operational
TCC SOV The control condition of the torgue con-

verter clutch solenoid vaive {determined
by ECM according to the input sighal) is
indicated.

ON ... Lock-up is cancelled

OFF ... Lock-up is operational

VENT CONT/V
[ON/OFF]

The control condition of the EVAP canis-
ter vent controfl valve (determined by
ECM according to the input signal) is
indicated.

ON ... Closed

OFF ... Open

FR O2 HEATER

indicates [ON/OFF] condition of front
heated oxygen sensor heater determinad
hy ECM according to the input signals.

VC/V BYPASS/V
[ON/QFF]

The control condition of the vacuum cut
valve bypass valve (determined by ECM
according to the input signal) is indicated.
ON ... Open

OFF ... Closed

EC-46



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

Monitored item
{Unit]

ECM
input
signals

Main
sighals

Description

Remarks

PURG CONT S/V
[ON/OFF]

The control condition of the EVAP canis-
ter purge control solenoid valve (com-
puted by the engine control module
according to the input signals) is indi-
cated.

CN ... Canister purge is operational
OFF ... Canister purge operation is cut-
off

RR 02 HEATER

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

=t
CALALD VALUE [90] “Calculated load vaiue” indicates the =
value of the current airflow divided by
peak airflow. AL
ABSCL TH-F/S [%] “Absolute throttle position sensor” indi-
cates the throttle opening computed by
ECM according to the signal voltage of T
the throttle position sensor.
MASS AIRFLOW Indicates the mass airflow computed by
[g-ms] ECM according to the signal voltage of )
the mass airflow sensor.
MAF/BAROQ SW/V The control condition of the MAP/BARO 1=
[MAP/BARQ] switch solenoid valve {determined by r
ECM according to the input signal) is
indicated. . ED
MAP ... Intake manifold absolute pres-
sure
BARQ ... Barometric pressure g
]
ABSOL PRES/SE [V] The signal voltage of the absolute pres-
sure sensor is displayed.
VOLTAGE Voltage measured by the voltage probe. 5%,
Vi
PULSE Pulse width, frequency or duty cycle ® Only “#" is displayed if item is unable to R
[msec] or [Hz] or [%] measured by the pulse probe. be measured. sk
® Figures with "#'s are temporary cnes.
They are the same figures as an actual &7
piece of data which was just previously =
measured.
(35
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e
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMELY)

FUEL INJECTICN

Engine: Return to the original trouble
condition

Change the armount of fued injection
using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Fuel injectors
Front heated oxygen sensor

IACV-AAC/H OPEN-
ING

Engine: After warming up, idle the
engine.

Change the IACV-AAC valve opening
percent using CONSULT.

Engine speed changes according to the
opening percent,

Harmess and connector
IACV-AAC valve

ENG COOLANT
TEMP

Engine: Return to the original trouble
condition

Change the engine coolant tempera-
ture using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Engine coolant temperature sensor
Fuel injectors

IGNITION TIMING

Engine: Return o the original trouble
condition

Timing light: Set

Retard the ignition timing using CON-
SULT.

If trouble symptom disappears, see
CHECK ITEM.

Adjust initial ignition timing

® Engine: After warming up, idle the ® Hamess and connector
engine. ® Compression
® Ajr conditioner switch “OFF" ) . ® |njectors
POWER BALANCE ® Shift lever “N” Engine runs rough or dies. ® Power ransistor
® Cut off each injector signal one at a ® Spark plugs
time using CONSULT. ® [gnition coils
® |gnition switch: ON (Engine stopped)
FUEL PUMP RELAY ® Turn the fuel pump relay “ON” and Fuel pump relay makes the operating ® Harness and connector
sound. ® Fuel pump relay

“OFF” using CONSULT and listen to
operating sound.

EGRC SOLENOID
VALVE

Ignition switch: ON

Turn solenoid valve “ON" and “OFF”
with CONSULT and listen to operat-
ing sound.

Solenocid valve makes an operating
sound.

Harness and connsctor
Solenoid valve

SWIRL CONT SOL
VALVE

Ignition switch: ON

(Engine stopped)

Turn solenoid valve "ON" and “"OFF”
with CONSULT and listen to operat-
ing sound.

Solenoid valve makes an operating
sound.

Harness and connector
Solenoid valve

Swirl control valve
Vacuum hose

SELF-LEARNING
CONT

In this test, the coefficient of seli-leaming control mixture ratio retumns to the original coefficient by touching "CLEAR” on

the screen.

PURG VOL CONT/Y

Engine: After warming up, run engine
at 1,500 rpm.

Change the EVAP canister purge vol-
ume control valve opening step using
CONSULT.

Engine speed changes according to the
opening step.

Hamess and connector
EVAP canister purge volume control
valve

PURG CONT SV

Start engine.

Tumn the EVAP canister purge control
sclenoid valve "ON” and "OFF” using
CONSULT and listen for operating
sound.

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

VG ON ... Vacuum exists.

VC OFF ... Vacuum does not exist.

Harness and connector

EVAP canister purge control sclenoid
valve

Vacuum hose

MAP/BARO SW/V

Ignition switch: ON

(Engine stopped)

Turmn the MAP/BARO switch sclenoid
valve between “MAP” and “BARO"
using CONSULT and listen for operat-
ing sound.

MAP/BARC switch sclencid valve makes
an operating sound.

Hamess and connector
MAP/BARC switch solenoid valve

TANK F/TEMP SEN

Change the tank fuel temperature using CONSULT.

EC-48



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

FUNCTION TEST MODE

)

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY} T
® |gnition switch: ON
SELF-DIAG {Engine stopped) N =
RESULTS ® Displays the results of on- Objective system B
board diagnestic system.
® Ignition switch: ON ® Harness and connector L

(Engine stopped)

® Throttle position sensor

CLOSED THROTTLE | ® Closed throttle position Throttle valve: opened QFF (Closed throttle position
POSI switch circuit is tested when switch)
(CLOSED throttle is opened and ® Throtile position sensor
THROTTLE POSI- closed fully. (“IDLE POSI- (Closed throttle position
TION SWITCH CIR- TION” is the test item name switch) adjustment FE
CuIT) far the vehicies in which idle | Throttle valve: closed ON @ Throttle linkage
is selected by throtile posi- ® Verify operation in DATA
tion sensor.) MONITOR moda. oL
® Marness and conngctor
® Ignition switch: ON @ Throttle position sensor
. P ™ T
THROTTLE POSI (Engine Stop?[?ed) . Range (Throtile valve fully More than Th.rottle position sensor T
SEN CKT ® Throttle position sensor cir- | opened — Throtle valve fully 30V adjustment
cuit is tested when throitle [ closed) ' ® Throttle linkage
is opened and closed fully. ® Verify operation in DATA &7
MONITOR mode.
® [gnition switch: ON ® Harness and connector .
PARK/NEUT POSI (Engine stopped) OUT OF N/P-RANGE OFF ® Neutral position switch/ T
SW CKT @ |nhibitor/Neutral position Inhibitor switch
switch circuit is tgsted when | 1 N/P-RANGE ON ® | inkage + Inhibitor switch o
shift lever is manipulated. adjustment S
® Ignition switch: ON
. ® Harness and connector
{Engine siopped) ¢ Fuel bumn EE
FUEL PUMP ® Fuel pump circuit is tested | There is pressure pulsation con the fuel pump -
. Lo ® Fuel pump relay
CIRCUIT by checking the pulsation in | feed hose. . .
® Fuel filier clogging
fuel pressure when fuel tube =7
o ® Fusl level R
is pinched.
@® [gnition switch: ON
Engine stopped gle
EGRC SOL/V CIR- (Engine s opp ) .| The solenoid valve makes an operating ® Harness and connector S
® EGRC-scolenoid valve circuit :
CUIT . . sound every 3 seconds. ® EGRC-solenoid valve
is tested by checking sole-
noid valve operating noise. gT
® Ignition switch: ON —
START
® Siart signal circuit is tested RS
when engine is started by
operating the starter. Battery
START SIGNAL voltage and water tempera- — ® Harness and connector BT
CIRCUIT ture before cranking, and Start signal: OFF — ON ® |gnition switch
' average battery voltage,
mass air flow sensor output [3lE8
voltage and cranking speed
during cranking are dis-
played. EL
D)
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CONSULT (Cont'd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK. ITEM (REMEDY)

PW/ST SIGNAL
CIRCUIT

® [gnition switch: ON
(Engine running)

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

Locked positicn ON

Neutral pecsition OFF

® Harness and connector

® Power steering oil pressure
switch

® Power steering oil pump

SWRL CONT S/
CIRCUIT

® Ignition switch: ON
(Engine stopped)

® Swirl control valve control
solencid valve circuit is
tested by checking softencid
valve operating sound.

The solenoid valve makes an operating
sound every 3 seconds.

® Harngss and connector
® Splenoid valve

® Swirl control valve

® Vgcuum hose

VEMICLE SPEED
SEN CKT

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

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

® Harness and cannecior
® Vehicle speed sensor
@ Electric speedometer

IGN TIMING ADJ

® After warming up, idle the
engine,

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

The timing light indicates the same value
on the screen.

® Adjust ignition timing (by
moving crankshaft position
sensor or distributor)

® Camshaft position sensor
drive mechanism

MIXTURE RATIO
TEST

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

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

® INJECTION S¥S (Injector,
fuel pressure regulator, har-
ness or connector)

® |GNITION SYS {Spark plug,
power transistor, ignition
coil, harness or connector)

® VACUUM SYS (Intake air
leaks)

® Front heated oxygen sensor
circuit

® Front heated oxygen sensor
operation

@® Fuel pressure high or low

® Mass air flow sensor

POWER BALANCE

® After warming up, idle the
engine.

® |njector operation of each
cylinder is stopped one after
another, and resultant
change in engine rotation is
axamined to evaluate com-
bustion of each cylinder.
(This is only displayed for
models where a sequential
multiport fuel injection sys-
tem is used.)

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

® Injector circuit (Injector, har-
ness or connector)

® [gnition circuit (Spark plug,
powser transistor, ignition
coil, harness or connector)

® Compression

® Valve timing

190
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
. . -
::;rn;varmmg up. idle the ® Harness and connector
’ ) -AA |
® IACV-AAC valve system is Difference in engine speed is greater than | @ E&'Cvassaoger‘evsetriclion
IACV-AAC/V tested by detecting change g P 9 o P g, ! &
. . 150 rpm between when valve opening is at between air inlet and 1ACV-
SYSTEM in enging speed when
.. |80% and at 20%. AAC valve
IACV-AAC valve opening is ® 1AS (Idle adjusting screw)
changed to 0%, 20% and y ¢ LG

80%.

adjustment

*EVAP (SMALL
LEAK)

® After warming up, idle the
engine etc.

® EVAP system is tested by
using the evaparative gas
pressure in the fuel tank or
engine intake manifold pres-
sure.

® EVAP control system has no leak.
® EVAP control system operates propetly.

® Incorrect fuel tank vacuum
relief valve

® Incorrect fuel filler cap used

® Fuel filler cap remains open
or fails to close.

® Foreign matter caught in
fuel filler cap.

® | eak is in line between
intake manifold and EVAP

® Foreign matter caught in
EVAP canister vent control
valve.

® EVAP canister or fuel tank
leaks

® EVAP purge line tube leaks

® EVAP purge line rubber
tube bent.

® Blocked or bent rubber tube
to EVAP control system
pressure sensor

® EVAP canister purge control
valve

® EVAP canister purge vol-
ume control valve

® EVAP canister purge control
solenoid valve

® Absolute pressure sensor

& Tank fuel temperature sen-

sor

® MAP/BARC switch solenoid

valve

® Blocked or bent rubber tube

to MAP/BARQO switch sole-

noid valve

canister purge control valve.

Tr

al

i
5

% Always select “SINGLE TEST” with CONSULT when performing the "FUNCTION TEST".

EC-51
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

FREEZE FRAME DATA OF SELF-DIAGNOSTIC RESULTS MODE

Freeze frame data
item

Description

DIAG TROUBLE

CODE ® ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to “Alpha-
ical & P No. | for DT - .
[PXXXX] betical & 0. Index for DTC (EC-287) ]
® “Fuel injection system status” at the moment a malfunction is detected is displayed.
® One mode in the following is displayed.
“MODE 2”: Open loop due to detected system malfunction
FUEL SYS DATA “MODE 3™ Open loop due to driving conditions (power enrichment, deceleration enrichment)
“MODE 4": Closed loop - using oxygen sensor(s) as feedback for fuel control
“MODE 5": Open loop - has not yet satisfied condition to go to ciosed loop
CAL/LD VALUE [%] |® The calculated load value at the moment a malfunction is detected is displayed.
T . . -
;:jg]%l_r’}’NF] TEMP ® The engine coolant temperature at the mament a malfunction is detected is displayed.
® “Short-term fuel tim” at the moment a malfunction is detected is displayed.
S-FUEL TRIM [%] ® The short-term fuel trim indicates dynamic or instantancous feedback compensation to the base fuel
schedule.
® “long-term fuel tim” at the moment a malfunction is detected is displayed.
L-FUEL TRIM [%] ® The long-term fuel trim indicates much more gradual feedback compensation to the base fuel schedule
than short-term fuel trim.
[Ergln?]INE SPEED ® The engine speed at the moment a malfunction is detected is displayed.
L. SPEED [km/h
:)/:_'[(r?ﬁp:] fkm/h] ® The vehicle speed at the moment a malfunction is detected is displayed.
ABSOL PRES [kPa] ® The intake manifold absolute pressure at the moment a malfunction is detected is displayed.

or [kgiem?] or {Psi]
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)
REAL TIME DIAGNOSIS IN DATA MONITOR MQDE

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

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

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

2. “MANU TRIG” (Manual trigger):

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

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

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

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

When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors, compo-
nents and harness in the “DTC CONFIRMATION PROCEDURE”, the moment a malfunction is found
the DTC will be disptayed. (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 fur-
ther diagnosis, such as a comparison with the value for the normal operating condition.

|l seLect monmor ITEM | [y seT RecompiNgcoNp | | [1 SET REcORDING COND |

ECM INPUT SIGNALS LGRGTC| vanu TRIG | | AuTo TrRic | JETEXTRRGETE
MAIN_SIGNALS B cove tve | IS ove Tve

|

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

|
|
| |
|

T |

|
|
|
l
I

sering || START

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

SEF529Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool [GST): Sample

SEF139P

/

\

/

Data link connectcy

/4

SEF2435

VTX GENERIC OBD 1l
PROGRAM CARD
RELEASE 13: 11/04/94

Press [ENTER)

Sample screen*

SEF321Q

CBL T FUNCTIONS

FG; DATA LIST

F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

F4: CLEAR DIAG INFO
F5: 028 TEST RESULTS
F6: READINESS TESTS
F7: ON-BOARD TESTS
F8: EXPAND DIAG PROT
F9: UNIT CONVERSION

Sample screen*

SEF3335A)

194

Generic Scan Tool (GST)

DESCRIPTION

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

1509141 is used as the protocol. ,

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

GST INSPECTION PROCEDURE

1. Turn off ignition switch. ‘

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

3. Turn ON ignition switch.

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

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

shown.)

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

For further information, see the GST Operation Manual of the

tool maker.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

Generic Scan Tool (GST) (Cont’d)

Diagnostic test mode

Function

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

MODE 1 DAT,
ODE ( ALIST) and outputs, digital inputs and outputs, and system status information.
This mode accesses to emission-related data value which were stored by ECM dur- BNl
MODE 2 (FREEZE DATA) ing the freeze frame. [For details, refer to “Freeze frame data of self-diagnostic o
resudts mede” {EC-52).]
i ission- i hich stored s
MODE 3 (DTCS) . This mode accesses to emission-related power train trouble codes which were LG
by ECM.
This mode can clear all emission-related diagnostic information. This incfudes:
® Clear number of diagnostic trouble cedes (MODE 1)
® Clear diagnostic trouble codes (MODE 3)
MODE 4 {CLEAR DIAG INFO) ® Clear trouble code for freeze frame data (MODE 1)
® Clear freeze frame data (MODE 2) FE
® Clear heated oxygen sensor test data (MODE 5)
® Reset status of system monitoring test (MODE 1)
.
MODE 5 (025 TEST RESULTS) This mode accesses to the on board heated oxygen sensor monitoring test resuits, Gl
BT
AT
iHE
J@ i3
BA
A
ST
w7
FIA
EL
{upd
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TROUBLE DIAGNOSIS — Introduction

Sensors

Actuatars

MEFO36D

SEF2330G

SEF234G

Introduction

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

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

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

Before undertaking actual checks, take a few minutes to tatk with
a customer whe approaches with a driveability complaint. The cus-
tomer 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 the next page should be used.

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

Diagnostic Worksheet e
KEY POINTS There are many operating conditions that lead to the malfunction
of engine components. A good grasp of such conditions can make iz
WHAT ... Vehicle & engine model troubie-shooting faster and more accurate.
WHEN ... Date, Frequencies fn general, each customer feels differently about a problem. It is
WHERE ... Road conditions important to fully understand the symptoms or conditions for a gy
HOwW ... Operating conditions, customer complaint. )
Weather conditions, Utilize a diagnostic worksheet like the one shown below in order to
Symptoms organize all the information for troubleshooting. &
SEFS07L
WORKSHEET SAMPLE
Customer name  MR/MS Model & Year VIN
Engine # Trans. Mileage g
Incident Date Manuf. Date In Service Date
O Impossible to start 1 Mo combustion [T Partial combustion I
. U Partial combustion affected by throttle position
O Startabilit
anaiity 2 Partial combustion NOT affected by throttle position
T Possible but hard to start ) Others [ 1 T
. O No fast idle LI Unstable LI High idle U Low idle
1 Idling .
[] Cihers { ]
Symptoms AT
0O Stumble O Surge 3 Knock [2 Lack of power
O Briveability O Intake backfire C Exhaust backfire
[ Others | 1 WF
[ At the time of start O While idling
L Engine stall L1 While accelerating L1 While decelerating
0O Just after stopping O While loading IR
Incident cecurrence 1 Just after delivery I Recently
1 In the morning L1 At night I In the daytime -
5%\‘}‘
Frequency J All the time O Under certain conditions 0 Sometimes
Weather cenditions L} Not affected
‘ Weather O Fine O Ralning C Snowing O Others | ] Rl
Temperature ] Hot L1 Warm LI Cool LI Cold £t Humid °F
0 Cold O During warm-up O After warm-up (2B
Engine conditions Engine speed L , | 1 | | | ‘ |
o 2,000 4,000 6,000 8,000 rpm ST
Road conditions O In town 1 In suburbs C Highway O Oft road {up/down}
O Not affected B
O At starting O While idling [ At racing
O While accelerating O While cruising
Driving conditions (] White decelerating O While turning (RH/LH) BT
Vehicle speed L 1 o v 4 41w Ly}
0 10 20 30 40 50 60 MPH g
Malfunction indicator lamp 2 Turned on O Not turned on
=,
1B
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TROUBLE DIAGNOSIS — Work Flow

Work Flow

CHECK IN

A

Listen to customer complaints. (Get symptoms.)

DTG CONFIRMATION PROCEDURE {or OVERALL FUNCTION CHECK). Then,
erase the unnecessary (already fixed) DTCs in ECM and A/T control unit.

................................................. STEP |
v
Check, print out or write down, and erase Diagnostic Trouble Code (DTGC) and
Freeze Frame Data {Pre-check). s STEF I
Symptoms No symptoms, except MIL
collected. lights up, or Malfunction
Code exists at STEP II.
¥
Verity the symptom by driving in the condition the cus- .
. : 1
tomer— descrlbed. ............................................................................................ STEP ”I
Normal Code Malfunction Code
{at STEP I1) (at STEP 1)
¥ v
Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE”. [ e o STEP IV
¥
N ChOOSe the appropriate aCtiOn- ........................................... STEP V
> "2
Malfunction Code {at STEP Il or V) Normal Code (at both STEP Il and IV}
v
BASIC INSPECTION
SYMPTOM BASIS (at STEP i or )
................................................................ »
v
Perform inspections —
according to Symptom
Matrix Chart.
v ¢
TROUBLE DIAGNOSIS FOR DTG PXXXX. STEP Vi
h 4
REPAIR/REPLACE
:
NG| FINAL CHECK
Confirm that the incident is completely fixed by performing BASIC INSPECTION and STEP VI

OK

b4

CHECK OUT

SIS FOR AN ELECTRICAL INCIDENT" in Gl section.

*1: if the incident cannot be duplicated, see “Incident Simulation Tests” of “HOW TO PERFORM EFFICIENT DIAGNO-

*2: If the on-board diagnostic system cannot be performed, check main power supply and ground circuit (See TROUBLE

DIAGNOSIS FOR POWER SUPPLY EC-91).
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TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP DESCRIPTION
STEP | Get detailed information about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORK SHEET” as shown on the next page.
Before confirming the concern, check and write down (print out using CONSULT or Generic Scan Tool) the Diag-
nostic Trouble Code {DTC) and the freeze frame data, then erase the code and the data. (Refer to EC-31.) The
STEP il DTC and the freeze frame data can be used when duplicating the incident at STEP 1l & IV.
Study the relationship between the cause, specified by DTC, and the symptom described by the customer. (The
"Symptom Matrix Chart” will be useful. See page EC-79.)
Try to confirm the symptom and under what conditions the incident ocours.
The “DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Cennect CONSULT
STEP 1N to the vehicle in DATA MONITOR (AUTQ TRIGY mode and check real lime diagnosis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.)
If the malfunction code is detected, skip STEP IV and perform STEP V.
Try to detect the Diagnostic Trouble Code (DTC) by driving in (or performing) the “DTC CONFIRMATION PROCE-
DURE”. Check and read the DTC and freeze frame data by using GONSULT or Generic Scan Tool.
During the DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTO TRIG) mede
STEP IV and check real time diagnosis results.
¥ the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.}
In case the “DTC CONFIRMATION PROCEDURE" is not available, perform the “OVERALL FUNCTION CHECK”
instead. The DTC cannot be displayed by this check, however, this simplified “check” is an effective aliernative.
The “NG” result of the “OVERALL FUNCTION CHECK™ is the same as the DTC detection.
Take the appropriaie action based on the results of STEP | througn V.
STEP V It the malfunction cede is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC PXXXX.
If the hormal code is indicated, proceed to the BASIC INSPECTION on next page. Then perferm inspections
according to the Symptom Matrix Chart. (Refaer to EC-79.)
Identify where to begin diagnosis based on the relationship study between symptom and possible causes. Inspect
the system for mechanical binding, loose connectors or wiring damage using (tracing) “Harhess Layouts”.
Gently shake the related connectors, compenents or wiring harness with CONSULT set in “DATA MONITOR
(AUTO TRIGY mode.
STEP VI Check the voltage of the refated ECM terminals or monitor the output data from the related sensors with CON-
SULT. Refer to EC-81.
The “DIAGNOSTIC PRCCEDURE” in EC section contains a description based on open circuit inspection. A short
circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. For details, refer to Gi
section (“HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspection”).
Repair or replace the malfunction parts.
Cnce you have repairad the circuit or replaced a ccmponent, you need to run the engine in the same conditions
and circumstances which resulled in the customer’s initial complaint.
Perform the “DTC CONFIRMATION PROCEDURE" and confirm the normal code {Diagnostic trouble code No,
STEP VI 0505 or POD0O) 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 {alrgady fixed) DTC in ECM. (Refer
to EC-31))
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TROUBLE DIAGNOSIS — Basic Inspection

SEF1421
(B] )
JJ Data link connector
-for CONSULT
Hood lock release handle LLLL
| ] T SEF2425
C] B GN TIMING ADJ W [

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

| START |

SEF555N

"L Throttle position—-
- —
sensor harness =

connector &7
NaEAy N 2
'~ "
SEF2658

SEF284G

Basic Inspection
Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;

¢ Headlamp switch is OFF,

¢ Air conditioner switch is OFF,
e Rear defogger switch is OFF,
[ ]

BEFORE STARTING

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

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

® Harness connectors for improper con-
nections

® Yacuum hoses for splits, kinks, or
improper cennections

® Wiring for improper connections,
pinches, or cuts

Bj |

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-41)

A4

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

DOES ENGINE START?

No

Goto A .

Yes

h 4

CHECK IGNITION TIMING.

NG

Select "IGN TIMING ADJ" in
“WORK SUPPORT” mode.
Touch "START”.
Check ignition timing at idle
using timing light.
Ignition timing:
M/T 10°+2° BTDC
AT 10°£2° BTDC (in “"N”
position)

Warm up engine sufficiently.

1.
2.
3.
4.

. Warm up engine sufficiently.

. Stop engine and disconnect
throttle position sensor harmess
connector.

3. Start engine.

4. Check ignition timing at idle using

timing light.

Ignition timing:

M/T 10°+2° BTDC
AT 10°+2° BTDC (in “N”’
position)

iOK

(Go to @ on next page.)

EC-60
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TROUBLE DIAGNOSIS — Basic Inspection

O]

BIGNTIMING ADJ B[]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING 50, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

=

START |

SEF546N

Basic Inspection (Cont’d)

& Throttie position
~%sensor harness —

. connector y
‘ ; !
\
N
SEF2455,
p—
W THRTL POS SEN ADJE [
¥ ¥k ADJ MONITOR = %%
THRTL POS SEN 0.52v
===zz===== MON|TOR zzzzzozome
CMPS=RPM {REF) Orpm
CLSD THL/P SW ON
SEF441R
/‘l_\:: Throttle body
- /_ CONNECT
2 A€
—
\—F/@/, (@i

[Throme position
sensar harness

\\>/ = ® eﬂ

SEF2673

® '
CHECK IDLE ADJ. SCREW INITIAL SET NG.; Adjust engine speed by
RPM. turning idle adjusting
1. Select “IGN TIMING ADJ” in SCrew.
“WORK SUPPORT” mode.
2. When touching “START", does
engine speed fall to 75050 rpm
(AT in “N” position}?
OR
'@ When disconnecting throttie posi-
=)/ tion sensor harhess connector,
dees engine run at 75050 rpm
(A/T in “N” position)?
OK
y NG
CHECK THROTTLE POSITION SENSOR »| Adjust output voltage to
IDLE POSITION. 0.5V by rotating throttle
/?\ 1. Perform “THRTL POS SEN. position sensor body.
2 ADJ." in “WORK SUPPORT”
mode.
2. Check that output voltage of
throttle position sensor is
VAN Tully tlosos) and -CLSD *
valve fully closes.) and
" “ON RESETTING IDLE POSI-
THL/P SV\éRstays ON". TION MEMORY _ .
Measure output voltage of throttle 1 Warrln up engire suffi-
position sensor using voltmeter, .?_'ent Ve itch
and check that it is approx. 0.3 to 2. Turn rgnition switc
0.7V. (Throttie valve fully closed.) OFF” and wait for at
feast 7 seconds.
oK 3. Disconnect throttle posi-
< tion harness connector.

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

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

A 4
NG

CHECK IDLE SPEED
Read the engine idle speed in
“DATA MONITOR” mode with
CONSULT.
M/T = 80050 rpm
AT = 800+50 rpm
(in “N” position}
OR

®

Check idle speed.
M/T = 80050 rpm
AT = B00+50 rpm
{in “N” position)

&

¢0K

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

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

Refer to “ON-BOARD DIAGNOSTIC SYS-
TEM DESCRIPTION” (EC-31} and "HOW
TO ERASE DTC” in AT section.

lOK

INSPECTION END

EC-61
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Adjust idle speed. (See
page EC-25.)

FE

201



NOTE

202 EC-62



TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart

INSPECTION PRIORITY

It some DTCs are displayed at the same time, perform inspections one by one based on the following prior- %
ity chart.

Priority Detected items (DTC) E[l
1 ® ECM {P0B05, 0301} ® Camshaft position sensor circuit ® Engine coolant temperature sensor
(P0O340, 0101) circuit (PO115, 0103) (P0125,
0908) LG
® Mass air flow sensor circuit ® Vehicle speed senser circuit ® ignition signal circuit (P1320,
(PO100, G102) (POS0C, 0104} 0261)
® Throttle position sensor circuit & intake air temperature sensor cir-  ® Park/Neutral position switch circuit
(PO120, 0403) cuit (PO110, 0401) {PO705, 1003)
& EGRC-solenoid valve circuit ® Tank fuel temperature sensor FE
{P1400, 1003) (PO180, 0402)
2 ® EGR temperature sensor circuit ® Crankshaft position sensor circuit @ Front heated oxygen sensor circuit el
{(P1401. 0305) {P0335, 0802), (P1336, 0905) (P0O130, 0303) Y
® Absolute pressure sensor circuit @ Front heated oxygen sensor heater ® Rear heated oxygen sensor circuit
(P0O105, 0803} circuit (P0135, 0901} (P0136, 0707) T
® MAP/BARC switch solenoid valve @ EVAP control system pressure ® EVAP canister purge volume con-
circuit {P1105, 1302) sensor circuit (PQ450, 0704) trol valve circuit (P1445, 1008)
® EVAP canister pUrge control valve/ ® EVAP canister vent control valve ® EVAP control system purge flow AT
solenoid valve circuit (P0443, circuit (P0448, 0203) monitoring (P1447, 0111)
0807) TE
Ur
® Vacuum cut valve bypass valve ® T/C clutch solenoid valve (P1550, ® Closed throttle position switch cir-
(P1441, 0801) 0904) cuit (PO510, 0203)
® Rear heated oxygen sensor heater @ Swirl control valve control vacuum PO
circuit (PO141, 0202) check switch (P1165, 0112)
3 ¢ EGR function (P0400, 0302) ® Misfire {(PO300 - PO304, 0701 - ¢ Fuel injection system function -
0G05) {P0O172, 0114), (PO171, 0115) P&
® EGRC-BPT valve function ® Closed locp control ® Three way catalyst function
(PO402, 0306) (PO130, 0307) (P0A420, 0702} BA
® IACV-AAC valve circuit ® EVAP control system (small leak)
{P0505, 0205) (PO440, 0705)
T
® Swirl control valve control solenoid BiR
valve (P1130, 1004)
87
RS
87
EL
(2L
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

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

Diagnostic
trouble code

Detected items

No. (Screen terms for Malfunction is delected when ...
CONSULT CONSULT, “SELF-DIAG
aST MIL. RESULTS" mode)
(POOO0} 0505 | No failure ® No malfunction related to OBD system is detected by ECM.
(NO SELF DIAGNOSTIC
FAILURE INDICATED...)
PC100 0102 [Mass air flow sensor cir- | ® An excessively high or low voltage is entered to ECM.
cuit ® Voltage sent to ECM is not practical when compared with the camshaft position
{MASS AIR FLOW SEN) sensor signal and throttle position sensor signals.
P0O105 0803 | Absolute pressure sensor |® An excessively low or high voltage from the sensor is sent to ECM.
(ABSOL PRESS SEN-
SOR)
® A low voltage from the sensor is sent to ECM under heavy load driving condi-
tions.
® A high voltage from the sensor is sent to ECM under light load driving condi-
tions.
P0O110 0401 |Intake air temperature ® An excessively low or high voltage from the sensor is detected by the ECM.
sensor circuit
(INT AIR TEMP SEN})
® \oltage sent to ECM is nat practical when compared with the engine coolant
temperature sensor signal.
PO115 0103 {Engine coclant tempera- | ® An excessively high or low voltage from the sensor is detected by the ECM.
ture sensor circuit
{COOLANT TEMP SEN})
PG120 0403 | Throttle position sensor ® An excessively low or high voltage from the sensor is detected by the ECM.
circuit ® Voltage sent to ECM is not practical when compared with the mass air flow
(THROTTLE POSI SEN) sensor and camshaft position sensor signals.
P0125 0908 | Engine coolant tempera- | ® Veltage sent to ECM from the sensor is not practical, even when some time

ture sensor function
{(*COOLANT TEMP SEN)

has passed after starting the engine.
® Engine coolant temperature is insufficient for closed loop fuel control.

Note: A dead (weak} battery will reduce the accuracy of the on board diagnosis and may cause the MIL to light up without
any malfunctions.
Abbreviations for Quick Reference of "DTC CONFIRMATION PROCEDURE"

IGN: CN

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

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

LIFTING

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

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

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK”

IGN: ON
RUNNING :
LIFTING

exists).

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

: Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable

—: Not applicable

Check Items
{Possible Cause}

“DTC *1
CONFIRMA-
TION PRO-
CEDURE"
Quick Ref.

2
“OVERALL
FUNCTION
CHECK”
Quick Ref.

Fail
Safe
System

MIL

[Humination

Reference
Page

® No failure

® Harness or conngctors
(The sensor circuit is open or shorted.)
® Mass air flow sensor

RUNNING

RUNNING

2 trip

EC-94

® Harness or connectors
{Absolute pressure sensor circuit is open or shorted.)
® Absolute pressure sensor

® Hoses
{Hoses between the intake manifold and absclute
pressure sensor have come off or are clogged.)
® Intake air leaks
® Absolute pressure sensor

RUNNING

2 trip

EC-99

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

® Intake air temperature sensor

LIFTING

2 trip

EC-105

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

IGN: ON

2 irip

EC-110

® Harness or conneciors
{The sensor circuit is open or shorted.)
® Throttle positton sensor

LIFTING

IGN: ON

2 trip

EC-114

® Hamess or connectors

{High resistance in the sensor circuit)
® Engine coolant temperature sensor
® Thermostat

RUNNING

2 trip

EC-119

*1: ® This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.
*2: ® The “OVERALL FUNGCTION CHECK” is a simplified and effective way to inspect a compenent or circuit.
In some cases, the "OVERALL FUNCTION CHECK” is used rather than a “DIAGNCSTIC TROUBLE CODE CONFIRMATION

PROCEDURE".

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

sidered to mean the same as a DTC detection.

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

EC-65
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

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

Diagnostic
trouble code

Detected items

No. {Screen terms for Malfunction is detected when ...
CONSULT CONSULT, “SELF-DIAG
GsT MIL RESULTS" mode}
P0130 0303 [ Front heated oxygen sen- | ® An excessively high voltage from the sensor is detected by the ECM.
sor circuit ® The voltage from the sensor is constantly approx. 0.3V.
{FRONT Q2 SENSOR) ® The specified maximum and minimum voltages from the sensor are not
reached.
® | takes more than the specified time for the sensor to respond between
rich and lean.
P0O130 0307 | Closed loop control ® The closed ioop control function does not operate even when vehicle is driving
(CLOSED LCOP) in the specified condition.
PO135 0901 | Front heated oxygen sen- | ® The current amperage in the heater circuit is out of the normal range. (An
sor heater circuit improper voltage drop signal is sent to ECM through the heater.}
(FR O2 SEN HEATER)
P0O136 0707 |Rear heated axygen sen- | ® An excessively high voltage from the sensor is detected by the ECM.
oL ol 1o 1 OO PP PPOURR
{REAR Q2 SENSOR}) ® The specified maximum and minimum voltages from the sensor are not
reached.
® |f takes more than the specified time for the sensor to respond between rich
and lean.
PO141 0902 | Rear heated oxygen sen- |® The current amperage in the heater circuit is out of the normal range.
sor heater {An improper voltage drop signal is sent to ECM through the heater.)
(RR 02 SEN HEATER)
P0O171 0115 | Fuet injection system func- | ® Fuel injection system does not operate properly.
tion ® The amount of mixture ratio compensation is too large.
(FUEL SYS DIAG-LEAN) (The mixture ratio is too lean.)
PO172 0114 | Fuel injection system func- | ® Fuel injection systam does not operate properly.
tion ® The amount of mixture ratic compensation is too large.
(FUEL SYS DIAG-RICH} (The mixture ratic is too rich.)
P0O180 0402 | Tank fuel temperature ® An excessively low or high voltage from the sensor is sent to ECM.
sensar circuit ® Rationally incorrect voltage from the sensor is sent to ECM, compared with the
{TANK FUEL TEMP SEN) voltage signal from engine coclant tamperature sensor and intake air tempera-
ture sensor.

Note: A dead (weak) battery will reduce the accuracy of the on hoard diaghosis 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, sclenoid and circuit.

LIFTING

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

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

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK”

IGN: ON
RUNNING :
LIFTING

DRIVING

: Turning the ignition switch CON 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 (if one

: Driving the vehicle in the specified paitern is required for the ECM to detect a malfunction {if one exists).
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TROUBLE DIAGNOSIS — General Description

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

X: Applicabte
—: Not applicable
“DTC "1 2
CONFIRMA- | “OVERALL [ Fall MIL Reference
Check items L
. TION PRO- |FUNCTICN | Safe llurination Page Elid
(Possible Cause) ! ) =0
CEDURE” CHECK System
Quick Ref. Quick Ref.
® Harness or connectors LS
(The sensor circuit is open or shorted.)
[ J
Fr.ont heated oxygen sensor N RUNNING . 2 trip EC-124
® |njectors
® |ntake air leaks
® Fuel pressure
- FE
® The front heated oxygen sensor circuit is open or T
shorted. — RUNNING — 1 trip EC-129
® Front heated oxygen sensor AL
® Harness or connectors 7
(The heater circuit is open or shorted.) RUNNING — — 2 trip EC-130
® Front heated oxygen sensor heater T
® Harness or connectors o
{The senscr circdit is open or shertad.)
® Rear heated oxygen sensor RUNNING . &T
— — 2t EC-133 wid
® Fuel pressure (DRIVING) "p
® Injactors
® |ntake air leaks TE
® Harness or connectors
(The rear neated oxygen sensor heater circuit is open RUNNING _ . 2 trip EC-138 .
or shorted.) Pl
#® Rear heated oxygen sensor heater
® Intake air leak .
® Front heated oxygen sensor P
o i
Injectors RUNNING — — 2 trip EG-142
® |ncaorrect fuel pressure .
® Mass air flow sensor Fity
® Lack of fuel
® Front healed oxygen sensor =m
® Injectors =T
® Cxhaust gas leak RUNNING — — 2 trip EC-147
® Incorrect fuel pressure a7
® Mass air flow sensor i
® Harness or connectors
(The sensor circuit is open or shorted.) , &
IGN: ON — — 2 trip EC-151 ]
® Tank fuel temperature sensor
“1: ® This is Quick Reference of “DTC CONFIRMATION PROCEDURE". =T
Details are described in each TROUBLE DIAGNCSIS FOR DTC PXXXX.
*2. @ The "OVERALL FUNCTION CHECK” is a simplified and effective way to inspect a compenent or circuit.
In some cases, the “OVERALL FUNCTION CHECK" is used rather than a "DIAGNOSTIC TROUBLE CODE CONFIRMATION v
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 detsction.
® During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed. L
® This is GQuick Reference of “OVERALL FUNCTION CHECK". -
Details are described in each TROUBLE DIAGNQSIS FOR DTC PXXXX.
(Dt
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TROUBLE DIAGNOSIS — General Description

ENGINE RELATED ITEMS

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

Diagnostic Detected items
trouble code
No. (Screen terms for Maifunction is detected when ..
CONSULT CONSULT, “SELF-DIAG
GST MIL RESULTS” mode)
P030C 0701 | Multiple cylinders’ misfire | (Three way catalyst damage) {Exhaust quality deteriora-
(MULT! CYL MISFIRE) The misfire occurs, which will damage three way tion}
catalyst by overheating. The misfire occurs, which
PQ301 0608 | No. 1 cylinder's misfire will not damage three way
(CYL 1 MISFIRE) catalyst but will affect
emission deterioration.
P0302 0607 | No. 2 cylinder's misfire
{CYL 2 MISFIRE)
P0303 0606 |[No. 3 cylinder's misfire
{CYL 3 MISFIRE}
P0304 0605 |No. 4 cylinder's misfire
(CYL 4 MISFIRE)
P0335 0802 | Crankshaft position sensor | ® The proper pulse signal from the sensor is not detected by the ECM while the
(OBD) circuit engine is running at the specified rpm.
[CRANK FOS SEN
{OBDY]
P0340 0101 | Camshaft position sensor | ® Either 1° or 180° signal is not detected by the ECM for the first few seconds
circuit during engine cranking.
{(CAMSHAFT POSI SEN) | ® Either 1° or 180° signal is not detected by the ECM often encugh while the
engine speed is higher than the specified rpm.
® The relation between 1° and 180° signals is not in the normal range during the
specified rpm.
£0400 0302 | EGR function ® The EGR flow is excessively low ar high during the specified driving conditian.
{EGR SYSTEM)
P0402 0306 | EGRC-BPT valve function | ® EGRC-BPT valve does not operate properly.
(EGRC-BPT VALVE)
PQ420 0702 [Three way catalyst func- | ® Three way catalyst does not operate properly.
tion ® Three way catalyst does not have enough oxygen storage capacity.
{(TW CATALYST SYSTEM)

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 CONFIBMATION PROCEDURE”

IGN: ON
RUNNING :
LIFTING
PRIVING

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

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

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

Abbreviations for Quick Reference of "OVERALL FUNCTION CHECK”

IGN: ON
RUNNING :
LIFTING

DRIVING

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

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

axists).

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

: Driving the vehicle in the specified patiern is required for the ECM 1o delect a maifunction (if one exists).
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TROUBLE DIAGNOSIS — General Description

—: Not applicable

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

“DTC 1 "2
CONFIRMA- | “OVERALL | Fail MIL Refarence
Check ltems i
(Possible Cause) TION PRO- |[FUNCTION | Safe lllumination Page
u
CEDURE” CHECK” System
Quick Ref. Quick Ref.
® Improper spark piug
@ [gnition secondary circuit is open or shorted. {Three way
® [nsufficient compression caltalyst dam-
® Incorrect fuel pressure agey
® EGR valve
® |njector circuit is open or shorted. 1 trip
® Injectors
® |ntake air leak DRIVING — — {Exhaust EC-154
® Lack of fuel quality dete-
® Magnetized flywheel (drive plate) rioration}
2 trip
® Hamess or connectors
(The sensor circuit is open.) .
" — EC-158
® Crankshaft position sensor (OBD) RUNNING 2 trip
® Harness or connectors
(The sensor circuit is open or shorted.)
® Camshaft position sensor .
— — 2 EC-162
® Starter motor RUNNING trip C-16
® Starting system circuit (EL section)
® Dead (Weak) batlery
® EGR valve stuck closed, open or leaking
® Passage blocked
® EGRC-solenoid valve — RUNNING — 2 trip EC-166
® Tube leaking for EGR valve vacuum
® EGRC-BPT valve leaking
® EGRC-BPT vaive
— — i EC-174
® Rubber tube (blocked or misconnected) RUNNING 2 tip
® Three way catalyst
® Exhaust tube
@ |ntake air leak — RUNNING — 1 trip EC-176

® [njectors
@ [njector leak

*1. ® This is Quick Reference of “DTC CONFIRMATION PROCEDURE”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.
*2: @ The "OVERALL FUNCTION CHECK"” is a simplified and effective way to inspect a component or circuit.

In some cases, the “OVERALL FUNCTION CHECK” is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE".

When no DTC CONFIRMATION PROCEDURE is avajiable, the “NG” result of the OVERALL FUNCTION CHECK can be con-
sidered to mean the same as a OTC detection.

® During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.
® This is Guick 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
trouble code Detected items

No. Malfunction is detected when ..

(Screen terms for CONSULT,
CONSULT |\ | “SELF-DIAG RESULTS” mode)

GST
PO440 0705 | EVAP control system (small leak) | ® EVAP control system has a leak.
[EVAP (SMALL LEAK)] ® CVAFP control system does not operate properly.
P0443 0807 | EVAP canister purge control ® An improper voltage signal is sent to ECM through the solenoid valve,

valve/solenoid valve circuit
(PURG CONT/ & 5/V)

® EVAP canister purge control valve does not operate properly (stuck
open).

P0446 0903 | EVAP canister vent control valve | ® An improper voltage signal is sent to ECM through EVAP canister vent
circuit control valve circuit.
(VENT CONTROL VALVE)

® EVAP canister vent control valve circuit does not operate properly.

P0O450 0704 | EVAP control system pressure ® An improper voltage signal from EVAP control system pressure sensor
sensor is sent to EGM.
{EVAP SYS PRES SEN)

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

Abbreviations for Quick Reference of "DTC CONFIRMATION PROCEDURE”

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

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

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

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK”

IGN: ON : Tumning 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).
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart (Cont’d)
—: Not applicable

&l

.

Check Mems{Possible Cause)

“DTC *1
CONFIRMA-
TION PRO-
CEDURE”
Quick Ref.

*2
“OVERALL
FUNCTION
CHECK"™
Quick Ref.

Fail
Safe
System

MIL

{llumination

Reference
Page

® |ncorrect fuel tank vacuum relief valve

® |ncorrect fuel filler cap used

® Fuel filler cap remains open or fails to close.

® Foreign matter caught in fuel filler cap.

® [eak is in line between intake manifold and EVAP
canister purge control valve.

® Foreign matter caught in EVAP canister vent control
valve.

® EVAP canister or fuel tank leaks

® EVAP purge line (Pipe or rubber tube) leaks

® EVAP purge line rubber tube bent.

® Blocked or bent rubber tube to EVAP conirol system
pressure sensor

® [ cose or disconnected rubber tube

® EVAP canister purge control valve

® EVAFP canister purge volume control valve

® EVAP canister purge control solenoid valve

® Absolute pressure sensor

® Tank fuel temperature sensor

& MAP/BARO switch solenoid valve

#® Blocked or bent rubber tube to MAP/BARQO swilch
solenoid valve

RUNNING

IGN: OFF

2 trip

EC-179

[T

® Harness or connectors

{The solencid valve circuit is open or shorted.)
® EVAP canister purge control sclenoid valve
® EVAP canisier purge control valve
® EVAP canister purge control solenocid valve
# Vacuum hoses for clogging or disconnection
& EVAP control system pressure sensor

LIFTING

2 trip

EC-182

® Hamess or connectors
(EVAP canister vent control valve circuit is open or
shorted.)

® EVAP canister vent control valve

® EVAP conirol sysiem pressure sensor

® Blocked rubber tube tc EVAP canister vent control
valve

RUNNING

IGN: OFF

2 trip

EC-197

® Hamness or connectors
{The EVAP control system pressure sensor circuit is
open or shorted.)

® EVAP control system pressure sensor

® EVAP canister vent cantrol valve
(The valve is stuck apen.)

IGN: ON

2 trip

EC-202

ER

*1: ® This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Detaits are described in each TROUBLE DIAGNGSIS FOR DTC PXXXX. it
*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". 5
When ne DTC CONFIRMATION PROCEDURE is available, the “NG” result of the OVERALL FUNCTION CHECK c¢an be con- BT
sidered to mean the same as 3 DTC detection.
® During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed.

® This is Quick Reference of “OVERALL FUNCTION CHECK”. 42
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.
L
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TROUBLE DIAGNOSIS — General Description

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

ENGINE RELATED ITEMS

Diagnostic
trouble code Detected items
No. o i
(Screen terms for CONSULT, Malfunction is detected when ...
CONSULT MIL “SELF-DIAG RESULTS” modse)
GST
PO500 0104 [ Vehicle speed sensor circuit ® The almost 0 krmvh (0 MPH]) signal from the sensor is detected by the
{VEHICLE SPEED SEN) ECM even when vehicle is driving.
PO505 0205 |lidle speed conirol function ® The idle speed control function does not operate properly.
(IACV-AAC VALVE)
Po510 0203 | Closed throtile position switch ® Battery voltage from the throttle position switch is sent to ECM with the
(CLOSED THRL POS SW) threttle valve opened.
P0OB0OS 0301 |ECM ® ECM calculation function is malfunctioning.
{ECM)
PO705 1003 | Park/Neutral position switch cir- | ® The signal of the park/neutral position switch is not changed in the pro-
cuit cess of engine starting and driving.
(PABK/NEUT POSI SW)
P1105 1302 | MAP/BARO switch sclenoid ® MAP/BARO switch sclencid valve remains at the voltage supplied, even
valve though ECM is no longer supplying the voltage to the valve.
(MAP/BARQO SW SOL/V) ® There is little difference between absolute pressure sensar input voltage
at ambient barometric pressure and that at intake manifold pressure.
P1130 1004 | Swirl control valve control sole- | ® An improper voltage signal is sent 1o ECM through swirl control valve
noid valve control solenoid valve.
{SWIRL CONT S/V)
® The vacuum signal is not sent 1o swirl control vaive control solenoid
valve under specified driving conditions, even though swirl contrel valve
control sclenoid valve is ON.
® The vacuum signal is seni to swirl control valve control solencid valve
even though swirl control valve control solenaid valve is OFF.

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, sclenoid and circuit.

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

LIFTING

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

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

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK”

IGN: ON
RUNNING :
LIFTING

DRIVING

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

Running engine is required for the ECM fo detect a malfunction (it one exists).

exists).

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

: Driving the vehicle in the specified pattern is required for the ECM 1o detect a malfunction {if one exists).
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable &
—: Not applicable
“DTC *1 2
CONFIRMA- | “OVERALL Fail MIL Reference
Check ltems(Possible Cause) TION PRO- |FUNCTION | Safe llumination | Page
CEDURE” CHECK” System i
Quick Ref. Quick Ref. =
® Harness or connectors
(The sensor circuit is open or shorted.) DRIVING LIFTING — 2 trip EC-206 La
® Vehicle speed sensocr =
® Harness or connectors
(The valve circuit is open.) RUNNING
® |ACV-AAC valve
................................................................................................................. — — 2 trip EC-210
® Harnass or connectors
(The valve circuit is shorted.) RUNNING EE
® |ACV-AAC valve )
® Harness or connectors
(The closed throttle position switch circuit is shorted.) — RUNNING — 2 trip EC-214 o
® Closed throttle position switch Gl
& ECM .
(ECCS control module) RUNNING — X 2 trip EC-218 Ny
® Harness or connectors Ch
{The switch circuit is open or shorted.) . ) . ) :
® Neutral position switch IGN: ON 2 trip EC-220
® |nhibitor switch BT
® Harness or connectors
{MAP/BARQO switch solenoid valve circuit is open or
shorted.) TE
® Hoses RUNNING — — 2 trip EC-224
(Hoses are clogged or disconnacted.)
® Absolute pressure sensor
® MAP/BARO switch solenoid valve =
® Harness or connactors
{The swirl control valve contral solenoid valve circuit IGN: ON
is open or shorted.) i
® Harness or connector
{The swirl control valve coentrol solenocid valve circuit
is open.) 58
@ Swirl control valve control solenoid valve e
® Intake system
{Intake air leaks) RUNNING
® Hoses — — 2 trip EC-230 EE
® Swirl control valve
® Swirl control valve control vacuum check switch
® One-way valve
® Vacuum tank &T
® Harness or connector
(The swirl control valve control solenoid valve circuit
is shorled.) RUNNING RS
® Blocked vacuum pipe or hose
® Swirl control valve control solenoid valve
*1: ® This is Quick Reference of “DTC CONFIRMATION PROCEDURE™. Ef)
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 b
PROCEDURE". i,
When no DTC CONFIRMATION PROCEDURE is available, the "NG™ result of the OVERALL FUNCTION CHECK can be con-
sidered to mean the same as a DTC detection.
® During an “NG" OVERALL FUNCTION CHECK, the DTC might not be confirmed. =l
® This is Quick Reference of “OVERALL FUNCTION CHECK"™. =
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.
D
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TROUBLE DIAGNOSIS — General Description

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

ENGINE RELATED ITEMS

Diagnostic
trouble code

Detected items

MNo. . .
(Screen terms for CONSULT, Malfunction is detected when ...
CONSULT “SELF-DIAG RESULTS” mode}
MIL
GST
P1165 0112 | Swirl control valve control vacuum | ® The swirl control valve control vacuum check switch remains “QOFF”
check switch under specified engine conditions.
(SWIRL/V CONT VC SW)
P1320 0201 | Ignition signal circuit ® The ignition signal in the primary circuit is not detected by the ECM
{IGN SIGNAL-PRIMARY) during engine cranking or running.
P1336 0905 | Crankshaft position sensor (OBD) | ® The chipping of the flywheel or drive plate gear tooth (cog} is detected
[CRANK P/S (OBD}rCOG] by the ECM.
P1400 1005 | EGRC-solencid valve circuit ® An improper voltage signal is sent to the ECM through the sclenoid
(EGRC SOLENOID/V) valve.
P1401 0305 | EGR temperature sensor circuit ® An excessively low or high voltage from the sensor is detected by the
{(EGR TEMP SENSCR} ECM, even when engine coolant temperature is fow or high.
P1441 0801 | Vacuum cut valve bypass valve ® An improper voltage signal is sent to ECM through the bypass valve.
(VC/V BYPASS/Y)
® Vacuum cut valve bypass vaive does not operate propedy.
P1445 1008 | EVAP canister purge volume con- | ® An improper voltage signal is sent to ECM through the valve.
trol valve
(PURG VOLUME CONT/V}
® The canister purge flow is detected during the specified driving
condition, even when EVAP canister purge volume control valve is
completaly shut off.

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

: Tumning the ignition switch ON is requirad for checking the function of the sensor, switch, solenaid and circuit.

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

LIFTING

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

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

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK"

IGN: ON
RUNNING :
LIFTING

DRIVING

214

: Turning the ignition switch CN 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 {if one

. Driving the vehicle in the specified pattern is required for the ECM to delect a malfunction {if one exists).
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TROUBLE DIAGNOSIS — General Description

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

X: Applicable

—: Not applicable

Check ltems
(Possibie Cause)

“DTC *1
CONFIRMA-
TION PRO-
CEDURE"
Quick Ref.

2
“OVERALL
FUNCTION
CHECK”
Quick Ref.

Fail
Safe
System

MiL

lfumination

Reference
Page

® Harness or connectars
{Swirl cantrol valve control vacuum check switch cir-
cuit is open.)

® Hoses
(Hoses are connected incorrectly.)

® Swirl control valve control solenpid valve

® Swirl control valve control vacuum check switch

RUNNING

2 trip

EC-238

® Harness or connectors
(The ignition primary circuit is open or sharted.)
® Power transistor unit
® Camshalft pasition sensor
® Camshaft position sensor circuit

RUNNING

2 trip

EC-242

® Harness or connectors
® Crankshalft position sensor {OBD)
® Flywheel (Drive plate}

RUNNING

2 trip

EC-247

® Harness or connectors
{The valve circuit is open or shorted.)
® EGRC-solenoid valve

IGN: ON
(RUNNING)

2 trip

EC-251

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

RUNNING

2 trip

EC-254

® Harness or connectors
(The vacuum cut valve bypass valve circuit is open or
shorted.)

® Yacuum cut valve bypass valve

® YVacuum cul valve bypass valve

® Vacuum cut valve

® Bypass hoses for clogging

® EVAP control system pressure sensor

RUNNING

IGN: OFF

2 trip

EC-259

® Harness or connectors
{The valve circuit is open or shorted.)
® EVAP canister purge volume control valve
® EVAP control system pressure sensor
® EVAP canister purge volume control valve
(The valve is stuck open.)
® EVAP canister purge control valve
® Hoses
(Hoses are connected incorrectly.)

RUNNING

LIFTING

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 or circuit.
In some cases, the “OVERALL FUNCTION CHECK” is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIRMATION

FPROCEDURE".

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 cdetection.

® During an “NG" OVERALL FUNCTION CHECK, the DTC mighi 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 REL.ATED ITEMS

Diagnostic
trouble code

Detected items

No. Malfunction i
(Screen terms for CONSULT, alfunction is detected when
CONSULT |\ | “SELF-DIAG RESULTS” mode}

GST

P1447 0111 | EVAP control system purge flow ® EVAP control system does not operate properly.
monitoring ® EVAP control system has a leak in line between intake manifold and
(EVAP PURG FLOW/MON) EVAP control system prassure sensor.

P1550 0904 |T/C cluich solenoid valve ® An excessively low voltage from the solenoid valve is sent to ECM.
(TOR CONV CLUTCH SV) ® A/T torque converter slips when in lock-up condition.

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

Abbreviations for Quick Reference of “DTC CONFIRMATION PROCEDURE”
: Tuming the ignition switch ON is required for checking the function of the sensor, switch, solenoid and circuit,

IGN: ON
RUNNING :
LIFTING
DRIVING

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

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK”

IGN: ON
RUNNING :
LIFTING

DRIVING

216

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

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

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

exists).

EC-76

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

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



TROUBLE DIAGNOSIS — General Description

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

X: Applicable Gl
—: Not applicable
“DTC *1 2 [,
CONFIRMA- | "OVERALL | Fail MIL Reference
Check Items N
(Possible Cause) TION PRO- |FUNCTION | Safe lllumination | Page
CEDURE” CHECK” System B
Quick Ref. Quick Ref.
® EVAP canister purge volume control valve stuck "
LG
closed 7
® EVAP canister purge control valve stuck closed
® EVAP control system pressure sensor LIFTING
® | pose or disconnected rubber tube (M/T
® Blocked rubber tube models} i
— — 2 -271
® EVAP canister purge control solenoid valve RUNNING tip EC-2 _
@® Blocked or bent rubber tube to MAP/BARO switch (AT =
solenoid valve modets)
® Cracked EVAP canister _
® Absolute pressure sensor Gl
® MAP/BARO switch solenoid valve
® Harness or connectors BT
{The valve circuit is open or shorted.) . g
— — 21 EC-278
® T/C clutch solenoid vaive DRIVING P ©
® A/T hydraulic control system AT
P
*1: @ This is Quick Reference of “DTC CONFIRMATION PROCEDURE”.
Details are described in each TROUBLE DIAGNQOSIS FOR DTC PXXXX.

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

When no DTC CONFIRMATION PROCEDURE is available, the “NG” result of the OVERALL FUNCTION CHECK can be con-
sidered to mean the same as a DTC detection. =)
® During an “NG” OVERALL FUNCTION CHECK, the DTC might not be confirmed. ’
® This is Quick Reference of “OVERALL FUNCTION CHECK”.
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.
5/3'\“.
R
BT
MA
ElL,
103
217
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

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

DTC No.

CONSULT MIL
GST

Detected items Engine operating condition in fail-safe mode

P0O100 0102 |Mass air flow sensor cir- | Engine speed will not rise more than 2,400 rpm due to the fuel cut.
cuit

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

Condition Engine coolant temperature decided

Just as ignition switch is turned ON or

Start 20°C (B8°F)

More than 4 minutes after ignition ON

or Start 80°C (176°F)

20 - 80°C {68 - 176°F)

Except as shown above (Depends on the time)

PO120 0403 i Throttle position sensor | Throttle positicn will be determined based on the amount of mass air flow
circuit and the engine speed.
Therefore, acceleration will be poor.

Driving condition

When engine is idling MNormal

When accelerating Poocr 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.

After the engine speed is below 200 rpm, start-up enrichment will be
allewed 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 malfuncticn
condition in the CPU of ECM. the MALFUNCTION INDICATOR LAMP on
the instrument panel lights to warn the driver.

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

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

Operation

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

Fuel injection Simultaneous multiport fuel injection system

Ignition timing lgnition timing is fixed at the preset valve.

Fuel pump relay is “ON" when engine Is running and “OFF"”

Fuel pump when engine stalls.

IACV-AAC valve Full open
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TROUBLE DIAGNOSIS — General Description

H =
Symptom Matrix Chart (For New CT/CS) &l
SYMPTOM
T
% o
= T
=z Q
T = w
o = o = [ .
O o w |8 =z |€ Ll
> L o T(Z(6|E
u D110 Elonlg =
= 2|0 = Wit |=S(xe |5
o = | E o322
= L | w235 =
2] G g 8 w g G |r 5 @5 Reference page LG
ul ZIE|g|la = Cioig5|2
o Clw|=lo|z|lz|g|¥ |22
= clalf|l=o|5:¢ Sl=si{o| 2|5 O
Cla|l2(= zZIT|E|R z|2/5|%2 =
< | D @ 0 = Q s < w o= 0|6
215162 £|@|a|a ElE2|9 gl
cl®lEls|ln| 2Bz 55=8F
2| w olalx z @alretrls|s
Slz|8 | x = o|S|TjO|la]|
clelnle|s|z|S|z|2|EIL|Y EIG|E oE
w o = > > | = E
T & 2|5z |R]a|la|8|8IG|5 3818
New CT/CS AA|AB |AC |AD | AE | AF (AG JAH | AJ [AK | AL |AM |HA | 1P | 1X
Fuel Fuel pump circuit |8 8| |e LARe O O EC-285 AL
Fuel pressure ragulator system LR BN BNSEE NEGIE AR RS * EC-22 b
Injector circuit LN BN BNGRN o0 o EC-280
£ Evaporative emission system . ClOo|lo|ole|o|o]|0|O O EC-17 o
*0;{ Air Fositive crankcase ventitation system OlO1TO|C e | OO0 I0 OO EC-21 M
; Incorrect idle speed adjustment Ol [ORROREGRE®! ] EC-25
= Swirl control valve circuit SlO L4 EC-230
§ IACV-AAC valve circuit s[e e || e e ea|e O O EC-210 AT
%J |ACV-FICD solenoid valve circuit OOl o|lO|CloD)IOoCO|lC O EC-292
S lgnition Incorrect ignition timing adjustment Olole|e | e e @ [ EC-25
= Ignition circuit e & (e 0|0 LR * EC-242 TE
& EGR EGRC-solenoid valve circuit Ol |lO|lO O EC-251
EGR system LN BN NE EE AN BE NN N [ ] EC-166
Main power supply and ground circuit ®(® o OO OO0 OO O EC-o1 EB]
Air conditioner circuit OO IOIOo|loclololo O 9} HA section
ECCS Carnshaft position sensor circuit LR NN NE BN OO @ EC-182
Mass air flow sensor circuit ® o o0 @ ® O O EC-94 =
Front heated oxygen sensor circuit ®(® e ® O * EC-124 e
c Engine coolam temperature sensorcircuit | @ | @ | & | O | ® [ & (@ | | O L EC-110, 112
E] Throttle position sensor circuit LR L EE NN NE NN ® EC-114 .
[
% incormrect throttle position sensor adjust- L BN O _NESENGRR O EC-60 P&,
8 ment
2 Vehicle speed sensor circuit O1O O O EC-206
ECM ClOo|o|o|Oo|C|oC|O|C |0 EC-78, 218 BR
Start signal circuit @] £C-283
Park/Neutral position switch circuit )] O OlO O EC-220
Power steering oil pressure switch circuit O OO EC-289 S‘-‘
® ; High Possibility Item {continued on nex! page}

O Low Possibility ltem

(B
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (For New CT/CS)
(Cont’d)

SYMPTOM

SYSTEM

— Engine mechanical & other Reference page

EXCESSIVE OIL CONSUMPTION

HIGH IDLE/LOW IDLE
ROUGH IDLE/HUNTING
IDLING VIBRATICON
OVERCCOLS
OVERCHARGING

& | HESITATION/SURGING/FLAT SPOT

& | SPARK KNOCK/DETONATION

& | LACK OF POWER/PQOR ACGELERATION
Z | SLOW/NO RETURN TO IDLE

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

= | BATTERY DEAD (UNDER CHARGE)

I
Mm
>
o
pod
I
I
=
T
>

New CT/CS

Fuel Fuel tank

Fuel piping

Vapor lock

Valve deposit

Poor fuel (Heavy weight gasoline, Low
octane)

Air Air duct

Air cleaner

Air leakage from air duct
{Mass air flow sensor — throtile body)

e 3:; HARD/NQ START/RESTART (EXCP. HA)
®

O

O

O

Ol o0 C

FE section

O o

Throttle body, Throttle wire

Air leakage from intake manifold/
| Collector/Gasket

Cranking Battery
Alternator circuit
Starter circuit

O
OlO] & | O (OO O |O|C| e o F|ENGINE STALL
Q0| O (e O [eO O O] |O
O
SO C [0 O (el O O
O
OO & (e O |e|O| O O |O
Qo0 o
O O
ClO| e |0 O (el O D
olle)
clo

EL section

Flywheel/Drive plate

Clutch interlock switch CL section

Inhibitor switch AT section

Engine Cylinder head

Cylinder head gasket

Cylinder block

Piston

Piston ring

Connecting rod

Bearing

Crankshaft

Vaive Timing chain

mechanism | Camshaft

Intake valve

Exhaust valve

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

Lubrication | Gil pan/Qil strainer/Oil pump/Qil filker/Cil
gallery

Oil level (Low)/Filthy oil

Cooling Radiator/Hose/Radiator filler cap
Thermostat

Water pump

Water gallery

Cooling fan

Coglant level (low)/Contaminated coolant

® 00

iollelelr Zellol el Nelell eIl Ik Jelk I llelelelel IL I I 1N ivlelNe:

QIO IS O (e e|O| @000 elCIC OO0
OOOICI0DIC] O [0 e e elC|e0|O0O0[O0] @
o]lelle](e]le] o] ol N eIl llollelele]e]ll ]ele]e]le]elle
O|e|OCO0I0] e |e e elC|0| &0 &0 olOIO
O|e|CO| |00 O O el el elC|O|0O0]| 8000 e
olleliellelis]ie] siReN olsl'elele]e]e]l L )elelX jole]le]
olle]e]le]e] o] elReN eI Jolle] ole]lele](ele]sle]e]ls!
L ll®)

Ol el el el e

® : High Possibility ltem
; Low Possibility ltern
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor

Mode

® Specification data are reference values.
® Specification data are outpuvinput 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 KGN TIMING, because the monitor may show the specification data
in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data calculated by the

ECM according to the signals input from the camshaft position sensor and other ignition timing related sensors.

® If the real-time diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air flow

sensor, first check to see if the fuel pump control circuit is normal.

MONITOR ITEM CONDITION SPECIFICATION
CMPS-RPM (POS) | @ Tachometer: Connect Almost the same speed as the CON-
CMPS-RPM (REF) ® Run engine and compare tachometer indication with the CONSULT value. SULT value.
® Engine: After warming up Idle 183-17V FE
® Air conditioner switch OFF ' '
MAS AIR/FL SE ® Shift lever “N”
® No-load 2,000 mm 1.7 -21V oL
tl=
CCOLAN TEMP/S ® Engine: After warming up More than 70°C (158°F)
FR 02 SENSOR 0 - 0.3V & Approx. 0.6 - 1.0V
T
® Engine: After warming up Maintaining engine speed at 2,00C rpm LEAN « RICH
FR 02 MNTR Changes more than 5 times
during 10 seconds.
JONE
RR Oz SENSOR 0 - 0.3V & Approx, 0.6 -~ 1.0V AF
® Engine: After warming up Maintaining engine speed at 2,000 rpm
RR 02 MNTR LEAN «» RICH
. . . - - . P
VHCL SPEED SE Turn drive wheels and compare speedometer indication with the CONSULT Almost the same speed as Ti=
value the CONSULT value
BATTERY VOLT ® Ignition switch: ON (Engine stopped) 11 - 14V
® i b Throttle valve fully closed 0.3-07V
THRTL POS SEN Igénltlpn switch: ON
(Engine stopped) Throttle valve fully opened Approx. 4.0V
EGR TEMP SEN ® Engine: After warming up Less than 4.5V ity
START SIGNAL ® Jgnition switch: ON — START — ON OFF — ON — OFF
o tonon it o e
CLSD THLP SW IQHIIIF)H switch: ON
{Engine stopped) Throttle valve:
, OFF
Slightly open _
B8R
. Air conditioner switch CFF OFF
Engine: After warming up, idle the
AIR COND SiG engine Air conditioner switch ON ON
{Compressar operates.) §T
Shift lever “P” or “N” ON
P/N POSI SW ® |gnition switch: ON
Except above OFF ~
) ) ) Steering wheel in neutral position OFF
PW/ST SIGNAL ® E:g;::: After warming up, idle the (forward direction)
The steering whee! is turned ON B
IGNITION SW ® [gnition switch ON — OFF ON — OFF
® Engine is running at a speed of less than 3,600 spm. OFF
SWL CON VG SW ali2
® Except above ON
@ A soncioner swith OFF de 24 - 3.2 mse.
=[
INJ PULSE ® Shitt lever °N” g-
® No-load 2,000 rpm 1.9 - 3.2 msec.
s
221
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TROUBLE DIAGNOSIS - General Description

CONSULT Reference Value in Data Monitor

‘Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION
Idie 1.0 - 1.8 msec
B/FUEL. SCHDL
2,000 rpm 0.7 - 1.3 msec
) ldle 10° BTDC
IGN TIMING ® Engine: Afler warming up B
® Air conditioner switch: QFF 2,000 rpm More than 25° BTDC
@ Shift lever “N" Idle 20 - 40%
IACV-AACH ® Ne-load
2,000 jpm —
Vehicle stopped 0 step
PURG VGL GV
Vehicle running —
A/F ALPHA ® Engine: After warming up Maintaining engine speed at 2,000 rpm | 52 - 150%
EVAP 5YS PRES ® |gnition switch; ON Approx. 3.4V
AlR COND RLY ® Ajr conditioner switch: OFF — ON OFF — ON
® |gnition switch is turned to ON (Operates for 1 second)
® Engineg running and cranking ON
FUEL PUMP HLY ® When engine is stopped (stops in 1.0 seconds)
® Except as shown above OFF
® Lngine is running at a speed of less than 3,600 rpm. ON
SWRL CONT S/
® Cxcepl above CFF
® Engine: After warming up Idle ON
® Air conditioner switch: OFF
EGRC SOV ® Shift lever: “N” .
® No-load Racing up to 1,500 - 2,000 rpm QFF
VENT CONT/YV ® |gnition switch: ON OFF
® [Engine speed: Idle ON
® Engine cooclant temperature below 40°C [104°F)
TCC SOV ® tngine: After warming up
® Engine coolant temperature above 2,000 rpm OFF
40°C (104°F)
® Engine speed: Idie ON
FR 02 HEATER
® Engine speed: Above 4,400 rpm OFF
VC/V BYPASS/Y ® [gnition switch: ON OFF
Idle OFF
PURG CONT 8/V ® Engine: After warming up
2,000 rpm ON
® Engine speed: Idle ON
RR 02 HEATER
® Engine speed: Above 6,000 rpm CFF
® Engine: After warming up Idle 16.8 - 34'7:/" (2WD maodels)
® Air conditioner switch: OFF 15.9 - 33.2% (4WD models)
CALLD VALUE ® Shiit | wpg
hift lever “N 5 500 rom 141 - 27.6 % (2WD models)
® No-load ' P 13.3 - 26.1 % (4WD models)
® |gnition switch: ON Throttle valve fully closed 0.0%

ABSCL TH-F/S

{Engine stocpped}

Throttle valve fully cpened

Approx. 84%

1.8 - 6.5 gm/s {2WD models)

® Engineg: Afler warming up |dle :
® Ajr conditioner switch: OFF 2.1 - 6.0 gm/s {4WD models)
MASS AIRFLOW ® sni s
Shift lever “N 5 500 7.7- 15.0 gmis (2WD models)
® No-load el 6.8 - 13.3 gm/s (4WD models)
MAP/BARD SW/V ® ignition switch: ON MAP
: Engine is not running Approx. 4.4V
ABSOL PRES/SE ® Engine: After warming up
Idle Approx. 1.2V
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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. JA

(Select “HI SPEED” in “DATA MONITOR” with CONSULT.)

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

Below is the data for “THRTL POS SEN”, “ABSOL TH-P/S" and “CLSD THL/P SW” when depressing the
accelerator pedal with the ignition switch “ON".

The signal of "THRTL POS SEN” and “ABSOL TH-P/S” should rise gradually without any intermittent drop or i
rise after “CLSD THL/P SW” is changed from “ON” to "OFF”. -

CLSD THL/P SW -00"0% ABSOL THeP/S -00"09 THRTL POS SEN -00"09
10:22 +02"69 10:22 % +02"69 10:22 x0.1V +02"69
OFF O.N . 0 2[5 5.0 7[5 100] 0 1.3 2.6 3;8 51.
N A q S "
Release = ) FE
........ ) “"--..,Iz -
i i i
Full ! i
Depress i i
i i
i i seroser | MIT

CMPS-RPM (REF), MAS AIR/FL SE, THRTL POS SEN, RR 02 SENSOR, FR 02 SENSOR, INJ
PULSE ET
Below is the data for “CMPS-RPM (REF)”, “MAS AIR/FL SE”, “THRTL POS SEN", “RR 02 SENSOR", “FR

02 SENSOR™ and “INJ PULSE" when revving quickly up to 4,800 rpm under no load after warming up engine T

sufficiently.
Each value is for reference, the exact value may vary.
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O
OI (=
¥ 3 _ FH\
E \"'--....' + “CMP3+RPM(REF)" should increase gradually
=1 I while depressing the accelerator pedal and I,
E'QZ ""ﬂ-..,“_ should decrease gradually after releasing
5 “'*«.,~ the pedal without any intermittent drop orrise.
0o ©- ey, Bz L{
1 - --...__‘".-, ...................... o
. - . M AV Lo
[0 Jw]
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ST
' B
i O] Eul?/
=3.11)
o=
o
+ 00 SR E
o G
o
oo + “MAS AIR/FL SE” should increase when 42
= i
u : N depressing the accelerator pedal and should
L o s e e decrease at the moment "THRTL POS SEN" is
€ = closed (accelerator pedal is released). ElL
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=3° Fy
SEF059P | [0



TROUBLE DIAGNOSIS — General Description

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

[ I
o v @T
o
==}
T3
o -
[ap] i« [y
2 @ - « “THRTL POS SEN" should increase while
Q o depressing the accelerator pedal and shouid
5 decrease while releasing it
77}
@
o 2
o
= n - - -
& @ a
© o~ W
IS =
s = T
o o
T
> jreemeemmeemeae s .
= ! ot
9 - . . « "RR 02 SENSOR" may increase immediately after
- depressing the accelerator pedal and may
8 decrease after releasing the pedal.
=
Ll
o0
T @ — - z
r o © 2
© M~ ©
L e wA
o oz ™
o O
[
o
) -
- T
S o
o &
x &7
C A, Bt e * “FR 02 SENSOR" may increase immediately after
g . : depressing the accelerator pedal and may
% ® . . N decrease after releasing the pedal.
~ .
o & | -
T 3o
© M~ O -
e o w
[
S o
rF
Lo =
]
n O -
= T .
* “INJ PULSE" should increase when depressing
. the accelerator pedat and should decrease
Wi wd . when the pedal is released.
2 s
2 & gt
2 5o

SEF2685
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TROUBLE DIAGNOSIS — General Description

Under the front passenger’s seat ECM Terminals and Reference Value e
ECM (ECCS control module)
y PREPARATION
/' 1. ECM is located behind the front passenger seat side dash. For [
this inspection, remove the front passenger side dash.
/ 3
Front L
SEF2895
/ 2. Remove ECM harness protector. |
Gl
ECM harness T &)
protector
SEF197P
3. Perform all voltage measurements with the conneclors con- AT
nected. Extend tester probe as shown to perform tests easily.
T
(I
FA
BE
[ = STl
ZThm wire Tester probe
serse7l  ECM HARNESS CONNECTOR TERMINAL LAYOUT &7
101[102[103| 104105406, IIO]MI |53|54|55i |,
o7fosfiog] fiiofit1i12 H;Iztfl‘tlelsiﬂslalslslcsfl
7|48|62163|64|65
113{114f115| [116Q117}118 51]57]  [66l67686] B
10
SEFCBIP .
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TROUBLE DIAGNOSIS — General Description

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

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running. |
L 0.3 -0.6V*
Idie speed
1 W Ignition signal
|TEngine is running.|
L Approximately 0.9V*
Engine speed is 2,000 rpm
[Engine is running.|
2 WG Ignition check L Approximately 12V~
ldle speed
[Engine is running.|
3 W Tachometer Approximately 0.9V*
Idle speed
{Engine is running.|
[Ignition switch “OFF”] 0-1v
Less than 7 seconds after tuming ignition
4 L/R ECCS relay (Self-shutoff) switch “OFF”.
[Ignition swilch “OFF”
BATTERY VOLTAGE
7 seconds passed after turning ignition switch | (11 - 14v)
"OFF”
5 R EVAP canister purge vol- |Engine is running | 0- DAV
6 UG ume contral valve L tdle speed -
[Ignition switch “ON”
For 5 seconds after turning ignition switch Approximately .9V
“ON”
8 W/R Fuel pump relay ‘Engine is running.l
|Igniti0n switch “ON” BATTERY VOLTAGE
5 seconds after turning ignition switch “ON” (11 -14V)
Engine is running.
10 B/FP ECCS ground Engine ground
Idie speed
|Engine is running.J
Both air conditioner switch and blower switch Approximately 1V
15 G/R Air conditioner relay are "ON".
[Engine is running.| BATTERY VOLTAGE
|— Air canditioner switch is “"OFF”. (11 - 14V)
16 EVAP canister purge vol- [Engine is running. | BATTERY VOLTAGE
17 ume control valve idle speed (11 - 14V)
Ilgnition switch “ON” Approximately 0.1V
18 R/W Malfunction indicatar lamp BATTERY VOLTAGE

[Engine is running.
ldle speed

(11 - 14V)

* Average voltage for puilse 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 ol
- wire DATA
MINAL ITEM CONDITION
COLOR (DC voltage)
NO. A
[Engine is running.]
19 B/P ECCS ground L Engine ground
Idie speed sl
!Ignition switch “ON” Approximately OV
20| on Start signal Ignition switch "START” BATTERY VOLTAGE €
'g i (11 - 14v)
rEngine is running |
L Both air conditioner switch and blower switch | APProximately OV
21 | GR Air conditioner switch are "ON". (Compressor operates) -
|Engine is running. BATTERY VOLTAGE -
L Air conditioner switch is “OFF". (11 - 14V)
GlL
Lfgnition switch “ON”
Neutral position switch Gear posilion is “Neutral position” (M/T mod- | Approximately 0V o
els
22 L/B (M/'T‘mndelbs) - Gel’:tr position is “N” or “P” (A/T models)
Inhibitor switch {(A/T mod-
elg) [Ignition switch "ON” AT
Approximately 4V o
Except the above gear position
[Ignition switch “ON”J TE
0.3-0.7V '
Accelerator pedal released
23 W Throttle position sensor r
Igniticn switch “CN” Eis)
| Approximately 4V =
Accelerator pedal fully depressed
[Engme is running.| =
l_ _ _ ) ov
- G Power steering oil pres- Steering wheel is being turned.
sure switch [Engine is running] )
Approximately 5V
Steering wheet is not being turned.
|Engine is runningﬂ A : . . 2E
; pproximatety 1.8 - 2.4V L
26 W/L Vehicle speed sensor
L Slowly rotating front wheels (AC voltage)
|anition switch “ON”] (Warm-up condition) BATTERY VOLTAGE —ST
57 v Throttle position switch Accelerator pedal released (11 - 14v)
(Closed position) [Ignition switch “ON"] R
Approximately OV
Accelerator pedal depressed
Intake air temperature g-5.0v el
28 YL sensor P ‘Engine is running.l Output voltage varies with
intake air temperature.
[Engine is running.| [
_ _ oV
a5 RIY Swirl control valve contral Engine speed is above 3,600 rom. Bl
vacuum check switch [Engine is running—.| =
Approximately 4.8V
|— Engine speed is less than 3,600 rpm. »
B

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

ECM Terminals and Reference Value {Cont’d)

TER-

WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
‘Ignition switch “OFF"J ov
38 B/W Ignition switch _ __ BATTERY VOLTAGE
{Ignition switch “ON (1 - 14v)
[Engine is runnl’ng.| ‘
39 B ECCS ground L Engine ground
Idle speed
40 GY Camshalt position sensor Engne & ranmin Approximately 2.7V*
44 R (Reference signal) [ 9 g.] {AC voltage)
Camshaft position sensor — - Approximately 2.7V"
41 |G (Position signal) Engine is running. (AC voltage)
[Erﬁine is .running.| | Approximately OV
43 w Front heated oxygen sen- Engine speed is below 3,000 rpm.
sor heater — :
|Engine is running. | BATTERY VOLTAGE
Engine speed is above 3,000 rpm. (11 - 14v)
—— i Engine ground
{Probe this terminal with
43 B EGCS ground Fldle spoed o teste.r probe when
measuring.)
Front heated oxygen sen- [Engine ® running.| 0 - Approximately 1.0V
6 | w 8 [ : - - PP y
aor After warming up sufficiently and engine speed | (periodically change)
is 2,000 rpm.
|Engine is running.—[ {(Warm-up condition})
1.3-1.7V
ldle speed
47 B Mass air flow sensar
[Engine is running.| (Warm-up condition)
1.7-21V
Engine speed is 2,000 rpm.
28 w Mass. air flow sensor [Engine is running.l (Warm-up condition) 0.005 - 0.02V
ground L Idle speed '
Throttle positicn sensor — - .
117 " t I V
49 P power supply @nmon switch “ON Approximately 5
|Engine i running.| (Warm-up condition}
50 B/G Sensors’ ground 0.001 - 0.02V
Idle speed
0 -4.84V
) . I i ith
51 LG/R Engine coolant tempera [Engine S running.] Output voltage varies wi
ture sensor engine coolant tempera-
ture.
ITEngine is running.|
Rear heated oxygen sen- .
52 W sor L After warming up sufficiently and engine speed | O - Approximately 1.0V
is 2,000 rpm.
53 R Crankshalft position sensor |Engine is running.l (A/T: N range, M/T: Neutral) More than 0.2V*
(OBD) Icle speed (Air conditioner switch “OFF”.) (AC range)
56 | G/R - — BATTERY VOLTAGE
51 G/R Power supply for ECM |Igmt|0n switch “ON (11 - 14V)

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

ECM Terminals and Reference Value (Cont’d)

. @
ER-
WIRE DATA
INA TE
MINAL COLOR ITEM CONDITION (DC voltage)
NO. MA
Ignition switch “ON”
l—,j '—‘J Approximately 4.4V
Engine is not running Bl
57 L Absolute pressure sensocr “
|Engine is running.J
L Approximately 1.2V
ldle speed (5 seconds after starting engine) LG
; Engine is running.
58 R g:l_? link connector for [ L J Approximately 9V
Idle speed
[Engine is running.J {Warm-up condition)
L Less than 4.5V
Idle speed [FlE
62 G/OR EGR temperature sensor
(Engine is running.J {(Warm-up condition)
0-3.0v
EGR system is operating. Gl
0-5.0V
Tank fuel t t
63 L SZESD:JB eMmperaiire [Engine is running.[ Output voltage varies with BT
fuel temperature. &
64 Y ]Engine P running.| Approximately 0.1V .
Data link connector for A BT
65 CONSULT L e speed (CONSULT is connecled and Approximately 4 - 9V
68 G turned on) Approximately 3.5V*
T
VA |
67 L EVAP control system Jlgnition switch “ON"J Approximately 3.4V
pressure sensor
E =)
70 R/G Power supply (Back-up) Pgnition switch “OFF"[ ﬁ?ﬁfﬂl\)’ VOLTAG FD
ERY VOLTAGE
[fgnition swilch "ON") ﬁ?T_T 12v) P&
1 ACV- I
10 wia IACV-AAC valve (Open) |Engine is running.i (Warm-up condition)
|_ 0-7v Eid,
Engine speed is 2,000 rpm
102 wW/B Injector No. 1
FEngme is running.|
107 | wit Injector No. 2 (11 - 14V)
&
109 | W/G Injector No. 4 ST
[Engine is runningf\ {Warm-up condition) BATTERY VOLTAGE
RS
: Engine speed is 2,000 rpm. (11 - 14V)
103 WiL EGRC-solenoid valve
]Engine is running.J (Warm-up condition}) .
|_ Approximately OV aT
Idle speed
105 WiR EVAP canister purge con- |Engine is running.| BATTERY VOLTAGE &
trol solenoid valve Idle speed (11 - 14V) o
Engine is running. i :
106 | B/P ECCS ground | B | Engine ground EL
Idle speed
* Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.) BX
(B
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TROUBLE DIAGNOSIS -~ General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
IN
MINAL COLOR ITEM CONDITION (DG voliage)
NO.
EVAP canister vent con- — — BATTERY VOLTAGE
108 R ol valve |Ign|t|on switch “ON J (11 - 14V)
Engine is runningﬂ
10 B ECCS case ground L Approximately OV
ldle speed
[Engine is running.|
L Approximately OV
11 ay Swirl control valve control Idie speed
solenoid valve [Engine is running.] BATTERY VOLTAGE
Engine speed is above 3,600 rpm. (11 - 14v)
'Engine is running.|
12 B/P ECCS ground Engine ground
Idle speed
Engine is running. BATTERY VOLTAGE
13 G/R Current return | | (11 - 14V) 0
Idle spaed B
|Engine is running.‘
I: Idle speed Approximately 0V
Engine coolant temperature is below 40°C
{(104°F)
Torque converter clutch - )
114 LY solenoid valve Egine I8 runnlng.—l
After warming up BATTERY VOLTAGE
Engine coolant temperature is above 40°C (11 - 14V)
(104°F)
Engine speed is 2,000 rpm
[Engine s running.f
|_ _ Approximately OV
us | r Rear heated oxygen sen- Engine speed is below 6,000 rpm.
sor heater [Engine is running. | BATTERY VOLTAGE
Engine speed is above 6,000 rpm. (11 -14v)
MAP/BARO switch sole- _ — BATTERY VOLTAGE
116 | W/R noid valve Ignition switch “ON”| (11 - 14v)
Vacuum cut valve bypass — . BATTERY VOLTAGE
"7 |y “ON"
7 vaive [Ignition switch “ON (1 - 14V)
|Engine is running.|
118 B/P ECCS ground Engine ground

Idle speed

* Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope. )
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

. Main Power Supply and Ground Circuit

— ] EC-MAIN-01 [l
. : Detectable line for DTC
@ — Nori-detectable line for DTC [E[]
il
I Refer to “EL-POWER". o
W ) =
,—'—| [ |FusiBLE FUSIBLE
BR LINK +_| LINK
4 @ [ ° @
3 L2
[BER] R[N ]
- W wB W
R | - I FE
e
9
W W W/B &1
=l = 1
SIS [orrqe® por|Suir
RELAY sT KT
OFF LT
” \
o acc @y
L] L5} 3 —- .
(KR R i
LR G:H BAN
° | |4 -
I TE
B B/P TP
[l e
JOINT
CONNEGTOR-1 g EE
-G/ -
L I [ 3 [ A B [ | 1 Be
RG LR &R &R oR BwW B B’ B.’P+ B/P+ BJP+ BfP+ B/P+
iz L L e s L 1 L e O e 1 i L e
BATT 8SOFF CATN VB VB IGSW GND-C GND-C GND-I GND-I GND-E GND-E GND-E Egﬂ T(ggfs Ri&,
GND- |MODULE)
CASE _
10 BE
"‘IB @
I o
B B8 B
=L =L =
fips)
— 0 m—m———————— | pmm————————— - . Refer to last page (Foldout page).
3 | [0 L] [
EX @D [ E21: | [ e [elsl@md 37
I s B|:23w 2l e o alelslw [l w :
H&
101[10ef102] {104f105]105
1ozf108frce] [13ols11[i+2 EL
113|11al11s| [116[117f118
IR

AECO38BA
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

|[__EcH

—
—}

lof CoNNECTOR]| %

38

l

@

CONNECT

SEF065P

CONNECT

e

H.S.

[_EcM _[o[connECTOR

B

SEFC80S
E __ CONNECT
Il ecm  [o[connecTos]| HS.
56 - 681 - 113
| [@

B G)—l

1
@@ @ MEC894B

€

DISCONHECT

©|

[—Ecwm T;]E)NNECTOHJJ .

1]

S6+61+113

(]

_5_

SEF085R

Main Power Supply and Ground Circuit

(Cont’d)

INSPECTION START

Start engine.
Is engine running?

No | eHECK POWER SUP-

h 4

Yes

E! ) 4

PLY-l.

1. Tumn ignition switch
“ON™.,

2. Check voltage between
ECM terminal @8 and
ground with CONSULT
or tester.

Voltage: Battery volt-
age

If NG, check the foliowing.

® Hammess for open or
short between ECM and
ignition switch

If NG, repair hamess or

connectors.

oK

Y

Go to “CHECK GROUND
CIRCUIT” on next page.

CHECK POWER SUPPLY-II.

1. Stop engine.

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

Voltage: Battery voltage

NG Check the following.

OK

h J

® 10A fuse
® Harness connactors
:
@ Fusible link
® Harness for open or short
between ECM and battery
If NG, repair harness or con-
nectors.

CHECK POWER SUPPLYH-IL
1. Turn ignition switch “ON" and then
“OFF".
2. Check voltage between ECM terminals
s s @ and ground with CON-
SULT ar tester.
Voltage:
Ignition switch “ON"" and for a few
seconds after turning ignition
switch “OFF”
Battery voltage
A few seconds after turning ignition
switch “OFF”
Approximately 0V

oK Go to "CHECK GROUND

NG

Case-2

CIRCUIT” on next page.

Case-1: Battery voltage does
not exist for a few
seconds.

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

Go to “CHECK ECCS

Y

Case-1

EC-92
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

I

tank 1

SEF0828

= DISCONNEGT
15
2 7]
L 1
- SEF604P
. DISCONNECT mscowecr
rﬁamm\ io
4 15 |
[Q]
SEF207P
| A———
O_.;
5
EDGE
3
-
SEF023M

W DASCONMECT

[ Ecwm

|o] connecTorl|

38 .43 .
118

106

‘110 112

o L@

Main Power Supply and Ground Circuit

(Cont’d)

. |

CHECK HARNESS CONTINUITY
BETWEEN ECCS RELAY AND ECM.

1. Disconnect ECM harness connector.

2. Disconnect ECCS relay.

3. Check harness continuity between ECM

te@)rminals , , @ and terminal

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

NG

Repair harmess or connec-
tors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch "OFF".

2. Disconnect ECM hamess connector.

3. Check harness continuity between ECM
terminals (9, (9, 39, @3, @),

. @ and engine ground,
Contmurty should exist.

If OK, check harness for short.

OK

h J

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

¥

INSPECTION END

SEF0865

EC-93

A4

OK
v
CHECK VOLTAGE BETWEEN ECCS NGL Check the following.
RELAY AND GROUND. "] ® Fusible link {Brown)
Check voltage between terminals @, @ ® Harness far open or
and ground with CONSULT or tester. short between ECCS
Voltage: Battery volitage relay and battery
If NG, repair harness or
OK connectors.
v
CHECK OUTPUT SIGNAL CIRCUIT. NG_ Repair harness or connec-
Check harness continuity between ECM | tors.
terminat @ and terminal
Continuity should exist.
If OK, check harness for short.
OK
v
CHECK ECCS RELAY. NG | Replace ECGS relay.
1. Apply 12V direct current between relay "
terminals and
2. Check continuity between relay termi-
nals and ;
12v ((1) - (2)) applied:
Continuity exists.
No voltage applied:
No continuity
OK
v
NG

Check the following.

® Joint connector-1

® Harness for open or
short hetween ECM and
ground

If NG, repair harmess or

connectors.

)
lnnl

—]
iy

PC

EL
DR
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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 wire that is supplied with electric
current from the ECM. The temperature of the hot wire is controtled
by the ECM a certain amount. The heat generated by the hot wire
is reduced as the intake air flows around it. The more air, the
greater the heat loss.

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

Diagnostic Check ltem
Trouble Malfunction is detected when ... .
(Possible Cause)
Code Ne.
PO100 A} An excessively high or iow voltage from the sensor is | ® Harness or connectors
0102 sent to ECM. (The sensor circuit is open or shorted.}

B)C} Rationally incorrect voltage is sent to ECM, com-
pared with the caiculated value by camshaft posi-
tion sensor sighal and throttle position sensor sig-

® Mass air flow sensor

nal.

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A" first. If the DTC cannot
be confirmed, perform “Procedure for malfunction B”. If there

is no problem on “Precedure for maifunction B, perform
“Procedure for maifunction C”, “OVERALL FUNCTION

CHECK”.

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.
CR

@) 1) Turn ignition switch "ON" and wait at least 6 seconds.
= 2) Start engine and wait at least 3 seconds.
3) Select "MODE 3" with GST.
OR
T/gch'/; 1) Turn ignition switch “ON" and wait at least 6 seconds.

2) Start engine and walit at least 3 seconds.

3) Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON".

4) Perform diagnostic test mode Il (Self-diagnostic resuits)

with ECM,

EC-94



TROUBLE DIAGNOSIS FOR DTC P0100

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

EC-95

(Cont’d) ol
Procedure for malfunction B
\ 1) Turn ignition switch “ON". JilE,
) Select "DATA MONITOR" mode with CONSULT.
OK NG 3) Start engine and warm it up sufficiently.
MAS AIRFL SE +00'21 MAS AIR/FL SE +00°21 4) Run engine for at least 10 seconds at idle speed. El]
15:48 x0.1V +802'§? 15:(?8 13:&02.23\/ 34-802"2? _ OR
L R ) 7ig) 1) Turn ignition switch “ON”.
¥ ~=/  2) Start engine and warm it up sufficiently. 12
3) Run engine for at least 10 seconds at idle speed.
4) Select “MODE 3” with GST.
) CR
@@ 1) Turn ignition switch “ON”.
2) Start engine and warm it up sufficiently.
3} Run engine for at least 10 seconds at idle speed. [FE
4) Turn ignition switch "OFF”, wait at least 7 seconds and
3 then turn “ON".
! 5) Perform diagnostic test mode 1l (Self-diagnostic results) @)L
with ECM.
OVERALL FUNCTION CHECK W
Use this procedure to check the overall function of mass air flow
SEF98N|  sensor. During this check a DTC might not be confirmed. .
Procedure for malfunction C AT
UN //H\\ 1) Turn ignition switch “ON".
CALC LOAD 22% \B/ 2} Start engine and warm it up sufficiently.
COOLANT TEMP 30°C 1 i _ E
SHORT FT #1 gi 3} Select “DATA MONITOR" mode with CONSULT.
E%E?NETS*ED 1000RPM 4) Check the voltage of mass air flow sensor with “DATA
VEHICLE SPD Okm/h MONITOR".
IGN ADVANCE 20.0 . C , ER
INTAKEAIH 00 H?/G C 5) Check for linear voltage rise in response to increases to
ng?_chl'AET%N 7 about 4,000 rpm in engineo?:?eed.
0.680V
8%§T881:é1 ) (= 1) Turn ignition switch “ON”. [F&
B1,52 : =7 2) Start engine and warm it up sufficiently.
SETo0sP 3) Select “MODE 1” with GST.
4) Check the mass air flow with “MODE 1. S
CONNECT 5) Check for linear mass air flow rise in response to
“ ECM O|CONNECTOF|J[ . increases to about 4,000 rpm in engine speed. R
OR il
@@ 1) Turn ignition switch “ON".
= 2) Start engine and warm it up sufficiently. N
3) Check the voltage between ECM terminal and ST
ground.
4) Check for linear voltage rise in response to increases to
® C about 4,000 rpm in engine speed. RS
i) C@ =
L) SEF99EN
=1
&
E
o
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TROUBLE DIAGNOSIS FOR DTC P0100

BATTERY

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

(Cont’d)

EC-MAFS-01

mmmm : Dstectable line for OTC
— - Non-detectable ling for DTC

Refer to
[ EILIJ\JSK'BLE "EL-POWER".
BR
b=t
1)
¥ -
| _
@
|
wow
=
SnECCS
=) e
9 SENSOR
|.L.1—I_| Ll%l_l (120)
LR GR
-
73]
JOINT
CONNEGTOR-
_— - ]
® =
I B
YR GR
nalieEl ®
L1 T ECM {ECCS
SSOFF GRTN Vi EOM (ECCS
MODULE}
B 8
L -
@
Refer to last page (Foldout page).
3] =
52 (Mz0) B ED) 1 L1 | (Gaas) E22
aHED BR H ! 2[3) "w G

101

103

104

105

107

102

110

i

113

115

116

117

8

42

43
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TROUBLE DIAGNOSIS FOR DTC P0100

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

N SNy [ (Cont’d) <
:> /3 DIAGNOSTIC PROCEDURE
~ SN A )
w %ﬁ' ™, INSPECTION START [
&
/AT ", D
E R AP ! =
— (ﬂ) UL h‘-ﬁ" CHECK POWER SUPPLY. NG [ check the following.
(@ ‘l Pa’ 1. Turn ignition switch “OFF”. ® Harness for open or
= s . ‘ 2. Disconnect mass air flow sensor har- short between mass air e
Mass air fiow se/mo?/ ' *\ ness connector. flow sensor and ECM
harnoss connector ™ " AECTR1Al | 3. Tum ignition swilch “ON”. ® Harness for open or

B

DIBCONNECT

A E

g
(112[3]4

E3

Al

2 O

SEF0895)

B —— —
C CAE @ [AES

[o] connecTor]| AEIES,
48

il ECcm

[Q]

SEF090S

HE ) HE

EED

Ech  [O[connecTor]|

a7

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

short between mass air
flow sensor and ECCS

SEFG915

EC-97

Voltage: Battery voltage relay
If NG, repair harness or
OK .
connectors EE
E"] ¥
CHECK GROUND CIRCUIT. NG.} Repair harness or connec- o,
1. Turn ignition switch "OFF". tors.
2. Disconnect ECM harness connector.
3. Loosen and retighten engine ground -
SCrews. T
4. Check harness continuity between ter-
minal and ECM terminal .
Continuity should exist. 5T
If OK, check harness for short. i
OK
v F
CHECK INPUT SIGNAL CIRCUIT. NG.; Repair harness or connec-
Check harness continuity batween termi- tors.
nal and ECM terminal (9. FD)
Continuity should exist.
If OK, check harness for short.
oK iy
hd
CHECK COMPONENT NG.}_ Replace mass air flow sen- B
(Mass air flow sensor). s0r. fles
Refer to “COMPONENT INSPECTION”
oh next page.
CK B
hJ
Disconnect and reconnect harness con- §7
nectors in the circuits. Then retest.
Trouble s not fixed. FS
¥
Check ECM pin terminals for damage and
check the connection of ECM harness BT
connector. Reconnect ECM harness con-
nector and retest.
&
k4
INSPECTION END
EL
iCK
237



TROUBLE DIAGNOSIS FOR DTC P0100
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 (1) and ground.

B O
= 1 . Conditions Voltage V

Mass air fiow senso /-3\7"
fé\_ :arggés%ﬁgjnngt;gr /:/‘J J B Ignition switch “ON” {Engine stopped.) Less than 1.0
SEFQ925 13-17

1.3 - 1.7 1o Approx. 4.0

CONNECT

SRS

Idle {Engine is warmed-up sufficiently.)

Idle to about 4,000 rpm*

*:  Check for linear voltage rise in response to increases to about 4,000 rpm

in engine speead.
4. |f NG, remove mass air flow sensor from air duct, Check hot

wire for damage or dust.

SEF893J

2% EC-98



TROUBLE DIAGNOSIS FOR DTC P0105

o]

Absolute Pressure Sensor (DTC: 0803)

The absolute pressure sensor is connecied to the MAP/BARC
switch solenoid valve by a hose. The sensor detects ambient baro- 7z
metric pressure and intake manifold pressure and sends the volt-
age signal to the ECM. As the pressure increases, the voltage
rises. The absolute pressure sensor is not used to control the
engine system. It is used only for on-hoard diagnosis. )

Absolute
pressure sensor

SEF4280Q
5l :
4.5 '
= 4 -
81 3.5 Ambient F E
© 3 | b .
= | barometic
225 |
oL ‘ pressure
5 L Vacuum P
g_ 1.? : ‘e;:L
= r |
Opsh 1
"33 106.5 -
{100, 3.84) (800, 31.50) T
Pressure kPa {mmHg, inHg)
{Absolute pressure) SEF7830
Diagnostic Trouble . Check Iterns
a9 Malfunction is detected when ... )
Code Na. (Possible Cause) .
Ir
PO105 A) An excessively low or high voltage from the sen- | ® Harness or connectors
0803 sor is sent to ECM. (Absolute pressure sensor circuit is apen or
shorted.) =D
® Absolute pressure sensor
B) A low voltage from the sensor is sent to ECM ® Absolute pressure sensor
under heavy load driving conditions. R
C) A high voltage from the sensor is sent to ECM ® Hoses
under light load driving cenditions. (Hoses between the intake manifold and absofute s
pressure sensor are disconnected or clogged.) R
® Intake air leaks
® Absolute pressure sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE it
Perform “Procedure for malfunction A” first. If the DTC cannot

be confirmed, perform “Pracedure for malfunction B, “OVER-
ALL FUNCTION CHECK”. If there is no problem on “Procedure g
for malfunction B, perform “Procedure for malfunction C”.

Procedure for malfunction A

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

3) Wait at least 6 seconds. &,
OR i UL
@ 1) Turn ignition switch “ON" and wait at least 6 seconds.
= 2) Select “MODE 3” with GST. =
@ 1) Turn ignition switch “ON”" and wait at [east 6 seconds.
2) Turn ignition switch “OFF” and wait at least 7 seconds. 0t
3) Perform “Diagnostic Test Mode If (Self-diagnostic

results)y” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0105

¥ MONITOR ¢ NO FAIL
ABSOL PRES/SE 4.4v
RECORD
SEF577Q
ENGINE SPD ......oooovrririnns ORPM
COOLANT TEMP .. 69°C
VEHICLE SPD ..... . OMPH
IGN ADVANCE .....oooooovvoeenene 3
CALCLOAD ...
MAF eoocveenen 5
THROTTLE . 0.
INTAKE AR ... .27°C
FUEL SYS#1 00 oL
FUEL SYS #2 .. UNUSED
SHORT FT #1 . - 0.0%
LONG FT #1 ... - 0.0%
ORSB1S1.... 0.000V
O2FT 81 81 oo 0.0%
O2SB1 82 oo 0000V  |sersisn

H.S.

m CONNECT

[ Ecm  jo|connecTor]|

57

SEF0935

240

Absolute Pressure Sensor (DTC: 0803) (Cont’d)

If the DTC cannot be confirmed, perform “Procedure for maifunc-
tion B”, "OVERALL FUNGTION CHECK” on next page.
Procedure for malfunction C

® 3

3)

4)

Start engine and warm it up sufficiently.
Turn ignition switch “OFF" and wait at least 7 seconds.
Turn ignition switch “ON” and select “DATA MONITOR"
made with CONSULT,
Start engine and let it idle.
Wait at least 15 seconds.

OR

Start engine and warm it up sufficiently.

Turn ignition switch “OFF" and wait at least 7 seconds.
Start engine.

Let engine idle and wait at least 15 seconds.

Select "MODE 3" with GST.

OR
Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 7 seconds.
Start engine.
Let engine idle and wait at least 15 seconds.
Turn ignition switch “OFF".
Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of absolute pres-
sure sensor circuit. During this check, a DTC might not be con-

firmed.

Procedure for malfunction B

® 3

Turn ignition switch “ON".
Select “ABSOL PRES/SE” in “DATA MONITOR” mode
with CONSULT.
Make sure thai the voltage of “ABSOL PRES/SE” is
more than 1.74 [V].

OR

G@' 1)

Turn ignition switch “ON".
Select “MAP” in “MODE 1" with GST.
Make sure that the pressure of “MAP” is more than 46
kPa (0.47 kg/cm?, 6.7 psi).
OR

® 3

Turn ignition switch "ON".
Make sure that the voltage between ECM terminal 69
and ground is more than 1.74 [V].

if the DTC cannot be confirmed, perform “Procedure for malfunc-
tion C” on the previous page.
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (DTC: 0803) (Cont’d)
EC-AP/SEN-01

ABSOLUTE (i
PRESSURE
SENSOR
qv mmm : Detectabie line for DTC ]
— . NON-detactable line for DTC
OO Bl
B/G L P L&
e -
( [
|~ |
| |
i I
| |
I I -
| : Fe
i I
] I
| |
I I A
i I GL
I I
I I
1 4
i $) ,_
I ! (T
1 I
1 I
1 |
[ | J.
e \JI Al
S - -
} F
P P P
el el ezl 7] P
I I JOINT
CONNECTOR-1
2] ER] ]
B/C L P f B B 1)
[Eal =1 7]l ||39|| I
GND-A PRES AVCC GND-C | EGM (ECCS @
CONTROL EE
MODULE) i
B B
4+ L a1
Mig
Refer to last page (Foldout page}. o
w
BT
=2
GY
[HI&
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1o7|ios109] [110]114]512 Bl
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G
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TROUBLE DIAGNOSIS FOR DTC P0105

Absoluie
(pressure sensor —

Air cleaner
housing

;

SEF0948

]
[

SEF0$55

. HSCOMNECT @

=

SEF0965

Absolute Pressure Sensor (DTC: 0803) (Cont’d)

DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction A
or B”, perform “Procedure A” below. If the trouble is dupli-
cated after “Procedure for malfunction C, perform “Proce-

dure B” on next page.
Procedure A

INSPECTION START

. DISCONNECT E . QISCONHECT

lo| CONNECTOR"
57

| Eecwm SIBE

[2]

SEF0875

242

CHECK COMPONENT
(Absolute prassure sensor).
Refer to "COMPONENT INSPECTION”,

Y
CHECK POWER SUPPLY. NG | Check the foilowing.
1. Turn ignition switch “OFF”. ® Joint connector-1
2. Disconnect absolute pressure sensor ® Harness for open or
harness connector. short between absolute
3. Turn ignition switch “ON™. pressure sensor and
4. Check voltage between terminal @ ECM
and engine ground with CONSULT or I# NG, repair harness or
{ester. connectors.
Voltage: Approximately 5V
OK
B ¥
CHECK GROUND CIRCUIT. NG_ Repair harness or connec-
1. Turn ignition switch “OFF”. tors.
2. Leosen and retighten ground screw.
3. Check harness continuity between ter-
minal and engine ground.
Continuity should exist.
If QOK, check harness for short.
OK
Y
CHECK {INPUT SIGNAL CIRCUIT. NG.; Repair harness or connec-
1. Disconnect ECM harness connecior. tors.
2. Check harness continuity hetween ECM
terminal @ and terminal
Continuity should exist.
If OK, check harmness for short.
l OK
NG

EC-104.
i OK

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

l Trouble is not fixed.

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

nector and retest.

INSPECTION END

EC-102

¥

Replace absolute pressure
$8nsar.




TROUBLE DIAGNOSIS FOR DTC P0105

[A] "
L) LN
0 /Oy
Vacuum
fEx\ .‘\ gauge
l!fffl'l 4
|
MAP/BAROC switch
salencid valva
: SEF4H9Q

Absolute Pressure Sensor (DTC: 0803) (Cont’d)

Procedure B

INSPECTION START

Split

Clogging

SEF109L

—_—
R improper connection

ﬂ 4
CHECK VACUUM SOURCE TO MAP/ NG_‘ CHECK VACUUM HOSE.
BARO SWITCH SOLENOID VALVE. 1 Check vacuum hose for
1. Start engine and warm it up sufficiently. clogging, cracks or
2. Disconnect vacuum hose to absolute improper connection.
pressure sensor. If NG, repair or replace the
3. Check the vacuum pressure with hase.
vacuum gauge at idle.
OK
Vacuum pressure:
Approx. -66.7 kPa v
psi) Check intake system for air
leaks.
CK
E Y
CHECK HOSE BETWEEN ABSOLUTE NG_ Repair or reconnect hose.
PRESSURE SENSOR AND MAP/BARO
SWITCH SOLENOID VALVE.
1. Turn ignition switch “OFF”,
2. Check hose for clogging, cracks or
impropef connection.
OK
¥
NG

CHECK COMPONENT

¥

{Absolute pressure sensar).
Refer to “COMPONENT INSPECTION”
on nexi page.

OK
A4

Discennect and reconnect harness con-
nectors in the circuit. Then retast.

Trouble is not fixed.

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

k4

INSPECTION END

EC-103

Repiace absolute pressure
SeNnsor.

Gi

[l &
llim

L]

"ﬂ.
LG

g
(@)
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute pressure ,
sensor ‘E_‘

. CGONNEGT
b:<
(a]z 1

ﬂ

SEF098S

244

Absolute Pressure Sensor (DTC: 0803) (Cont’d)
COMPONENT INSPECTION

Absolute pressure sensor

1.

Remove absolute pressure sensor with its harness connector
connected.

2. Remove hose from absolute pressure sensor.

3. Turn ignition switch "ON” and check output voltage between
terminal (@) and engine ground.

The voltage should be 3.2 to 4.8 V.

4. Use pump to apply vacuum of —26.7 kPa {-200 mmHg, -7.87
inHg, —3.87 psi) to absolute pressure sensor as shown in fig-
ure and check the output voltage.

The voltage shouid be 1.0 to 1.4 V lower than the value
measured in step 3.
CAUTION:

Always calibrate the vacuum pump gauge when using it.

5.

If NG, replace absolute pressure sensor.

EC-104



TROUBLE DIAGNOSIS FOR DTC P0110

el

tom—— <= _ | Intake Air Temperature Sensor (DTC: 0401)
-~
5“‘*—

Air cleaner The intake air temperature sensor is mounted to the air duct. The
T housing sensor detects intake air temperature and transmits a signal to the
Intake air temperature ECM.

sensor hamess connector | The temperature sensing unit uses a thermistor, which is sensitive
3 to the change in temperature. Electrical resistance of the thermistor __
decreases in response to the temperature rise. EF
This sensor is not used to control the engine system. it is used only
for the on-board diagnosis.

‘f(\‘L
]

SEF099S
20t {Reference data)
er Intake air t t
g- mase aol(r: eﬂr:;pera ure Reststance (k) -
g 9 Acceptable (°F) FE
:: ol -10 (14) 7.0-11.4
Q
s 53r 20 (68) 21-29 : oL
& 04t 80 (176) 027 - 0.38
0.2t
O 204 50 80 100 T
{(-4) (32) (68)(104) (140)(176)(212)
Temperature °C {°F) SEFO12P
AT
Diagnostic
Trouble Code Malfuncticn is detected when ... Chgck Items
(Possible Cause) .
No. =
P0110 A) An excessively low or high veliage from the sensor is | ® Harness ar connectors
0401 sent to ECM. {The sensor circuit is open or shorted.)
........................................................................................... ® |ntake air temperature sensor B
B) Rationally incorrect voltage from the sensor is sent to
ECM, compared with the voltage stgnal from engine
coolant temperature sensor. FL;,
DIAGNOSTIC TROUBLE CODE CONFIRMATION =
¥ MONITOR  ¥¥ NO FAIL PROCEDURE
COOCLAN TEMP/S 30°c . =T
Procedure for malfunction A B
1) Turn ignition switch "ON".
2) Select “DATA MONITOR” mode with CONSULT. o7
3) Wait at least 5 seconds. b
— OR
@ 1) Turn ignition switch “ON” and wait at least 5 seconds. ae
= 2) Select MODE 3 with GST. A
RECORD | : on
SEFo02P @ 1) Turn ignition switch “ON” and wait at least 5 seconds. -
2) Turn ignition switch “OFF”, wait at least 7 seconds and El
FUEL SYS #1 OPEN th t “ON”
FUEL SYS #2 OPEN enturn ON- , ,
CALC LOAD 0% 3) Perform diagnostic test mode Il (Self-diagnostic results)
COOLANT TEMP 31°C with ECM H&
SHORT FT #1 0% '
LONG FT #1 0%
SHORT FT #2 0%
LONG FT #2 0% =
ENGINE SPD ORPM =18
VEHICLE SPD OMPH
IGN ADVANCE 1.0°
INTAKE AIR 25°C e
DX
SEF549P

EC-105 245



TROUBLE DIAGNOSIS FOR DTC P0110

[__ecm o[ connecTon |
51

CONNECT

€ M

. SEF00BP

246

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.

{¢) Check the engine cooclant temperature.

(d) If the engine coolant temperature is not less than
890°C (184°F), turn ignition switch “OFF” and cool
down engine.

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

3) Turn ignition switch “ON".

4y Select “DATA MONITOR” mode with CONSULT.

5) Start engine.

6} Shift selector lever to “D” position.

7) Hoid vehicle speed at 70 to 80 km/h {43 to 50 MPH) for

2 minutes.

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

{194°F).

(a) Turn ignition switch "ON".

(b) Select MODE 1 with GST.

(c) Check the engine coolant temperature.

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

e 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 3 with GST.
OR
(yoy 1) Lift up vehicle and open engine hood.
7 2) Wait until engine coolant temperature is less than 90°C

(194°F).

(a) Turn ignition switch “CN".

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

(c) If the voltage is not more than 1.0 (V), turn ignition
switch “OFF” and cool down engine.

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

3) Start engine.

4} Shift selector lever to “D” position.

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 7 seconds and
then turn “ON".

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

EC-106



TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (DTC: 0401)
(Cont’d) | - &l

EC-IATS-01 A

2]
s Detectable ling for OTC
—  Non-gdetectable (ine for DTC

LG

INTAKE AIR. FE
_@_ TEMPERATURE
SENSOR
YiL B/G
M
o
&
\ TF
7 B/G ‘
&l [[551l BR
TA GND-A ECM (ECCS
CONTROL
MODULE) -
=1
RS
2T
-
Cl2) Gy
I 1 F&
101]1a2{+03| [104f105 [20]24]2223] aafag 7
2ale5]26]27]28
s7}108]109] [110f114 4243 ' =
113[al13s| [ris]117 l 49]50 el H.S. EL
34567
B
AECOHA

EC-107 247
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==

M
o=
— _
Front ——<&-Air cleaner housing

—
- Intake air temperature
. sensor harness connector

MEF465F

AE O

[mn

SEF101S

DISCOMMECT

€
2

=N

SEF1025

248

Intake Air Temperature Sensor (DTC: 0401)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A 4

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect intake air temperature sen-
sor harness connector.

3. Turn ignition switch “ON".

4. Check voltage betwsen terminal (1)

NG

Repair hamess or cannec-

] tors.

and ground.
Voltage:
Approximately 5V
oK
B y
CHECK GROUND CIRCUIT. NG | Check the foftowing.
1. Tum ignition switch “OFF". "] ® Harness for open ar
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. intake air temperature
Continuity should exist. sensor
if OK, check harness for short, If NG, repair harness or
oK connectors.
¥
CHECK COMPONENT NG Repiace intake air tem-

(intake air temperature sensor).
Refer to “COMPONENT INSPECTION"
an next page.

Y

OK

Y

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

A

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-108

perature sensofr.




TROUBLE DIAGNOSIS FOR DTC P0110

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

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

SEF1035

20 Intake air temperature
G (°F)
Acceptable 20 (68) ' 21-29 EE
80 (176) 0.27 - 0.38

Resistance k(}

Resistance k{}

If NG, replace intake air temperature sensor.

“ N e O N ADDO

o a o o=

20 0 20 40 60 80 100
{-4) (32} {68} 104 140} 178){212)
Temperature °C {

SEFC12P

A

TF

PO

M

EL

[0

EC-109 249
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TROUBLE DIAGNOSIS FOR DTC P0115

Terminai Engine Coolant Temperature Sensor (ECTS)
sensor (DTC: 0103)
The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage signal
[[W from the ECM. The modified signal returns to the ECM as the
B engine coolant temperature input. The sensor uses a thermistor
which is sensitive to the change in temperature. The electrical
/ O — " resistance of the thermistor decreases as temperature increases.
Gaskel
SEF594K
ot {Reference data)
9r Engi lant t -
g- namne cott)ua;g empera Voltage Resistance
4r — Acceptabl vV kel
g ) ceeptable G (“F) (V) {K2)
o F
L]
s 1o -10 (14) 4.4 7.0-114
8 g4t 20 (68) 35 21-29
0.2t 50 (122) 2.2 0.68 - 1.00
91254 25 40 60 80 100 90 (194) 0.9 0.236 - 0.260
(-4) (32} (B8)(104)(140) (176)(212)
Temperature °C (*F) SEFO12P
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck Item
(Possible Cause}
No.
PO115 ® An excessively high or low voltage from the sensor is | ® Harness or connectors
0103 sent to ECM. (The sensor circuit is open or shorted.)
® Engine coolant temperature sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

e 1)
i
[&[é/“ 2)
3)
;@F 1)
\GET 2)
o
3)

Turn ignition switch “ON".
Select “DATA MONITOR” mode with CONSULT.
Wait at least 5 seconds.
OR
Turn ignition switch “ON” and wait al least 5 seconds.
Select "MODE 3” with GST.
OR
Turn ignition switch “ON” and wait at least 5 seconds.
Turn ignition switch “OFF”, walit at least 7 seconds and
then turn “ON".
Perform diagnostic test mode Il (Self-diagnostic results)
with ECM.

EC-110



TROUBLE DIAGNOSIS FOR DTC P0115

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

EC-ECTS-01 o

]
mm : Detectable line for DTC
= : Non-datectable line for DTC

LG

ENGINE COOLANT FE
_@_ TEMPERATURE
SENSQR
L;_l Ll—iJ_l eL
B/G LGR
T
AT
" TF
21
P&
A
B/G LG/R
s
B ECM (ECCS
GND-A ™ CONTROL
MODULE) —
St
i)
BT
52
‘2
Gy s
TLimy
101]1cz]sca| [Foe[1os]10s
107[1caf1co| [aoli11|i12 EL
113[11af115] [116]117[118

AECU42A

EC-111 251



TROUBLE DIAGNOSIS FOR DTC P0115

S /

A Engine coolant
N\ temperature sensor
harness cannactor

SEF1043

A€ @
i

[ &
= SEF5I5R
E
E DISCONNECT o
4 € &
112
[@]
— = SEF516R

252

Engine Coolant Temperature Sensor (ECTS)

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

INSPECTION START

h 4

CHECK POWER SUPPLY.

1. Turn ignition switch “QFF”.

2. Disconnect engine ceolant temperature

sensor harness connector.

. Turn ignition switch “ON".

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

Approximately 5V

[]

NG

OK

B A4

.| Repair harness or connec-
| tors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.

If OK, check harness for short.

NG

hd

OK

h 4

Check the following.

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

If NG, repair haress or

connectors.

CHECK COMPONENT

(Engine coolant temperature sensor).
Refer 10 “COMPONENT INSPECTION”
on next page.

OK

h 4

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

A4

Trouble is not fixed.

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

h 4

INSPECTION END

EC-112

NG

Replace engine coolant
temperature sensor.




TROUBLE DIAGNOSIS FOR DTC P0115

SEF152P

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

COMPONENT INSPECTION

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

Temperature °C (°F) Resistance k{2
20 (68) 21-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260

If NG, replace engine coolant temperature sensor.

EC-113

T

AT

15

)

FA

R

BR

ST
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (DTC: 0403)

The throtile position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which transforms
the throttie position inte 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.

Idle position of the throttie valve is determined by the ECM receiv-
ing the signal from the throttle position sensor. This controls engine
operation such as fuel cut. The throttie position sensor unit contains
a built-in “Wide open and closed throttle position switch”. '

Supply voltage: 5Y

=
; (Applied between terminal
Wide open T g4 No. 1 and 3)
el .
throttle o
position N Qutput voitage between
l—~o4 switch g terminal No. 2 and 3)7
a 5 Closed E 4.0
5 NG throttle E
= B + position &
 J switch o
(1) ! 2 50 v
5 a Throttle g~
— " 4—c2 ¢ position @
sensor E
3 Z
2 0 45 a0 135
8 Throltle valve gpening angle {deg)

SEF1058

Diagnostic

heck
Trouble Malfuncticn is detected when ... C E.}C liems
(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.}

® Voltage sent to ECM is not practical when compared | ® Throtile position sensor
with mass air flow sensor and camshaft position sen-
sor signals.

254
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TROUBLE DIAGNOSIS FOR DTC P0120

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

n OVERALL FUNCTION CHECK i
% MONITOR % NO FAlL Use this procedure to check the overall function of the throttle
THRTL POS SEN 0.48V position sensor. During this check, a DTC might not be confirmed. i

ABSOL TH-PIS 0.0% /g 1) Start engine and warm it up sufficiently.
\IE/  2) Turn ignition switch “OFF" and wait at least 7 seconds.
3) Turn ignition switch “ON”. =
4) Select “MANU TRIG” and “HI SPEED” in “DATA MONI- L
TOR” mode with CONSULT.
5) Select “THRTL POS SEN” and “ABSQOL TH-P/S” in

A
I RECORD “DATA MONITOR"” mode with CONSULT. o
il SEF024P 8) Press RECORD on CONSULT SCREEN at the same
time accelerator pedal is depressed.
7} Print out the recorded data and check the following:
e dAE e T AR e The voltage when accelerator pedal fully released is
15:38 0.1V +03'54 1538 X017V +03'54 0.3 -0.7V.
ppr—— % LB ¥ e The voltage rise is linear in response to accelerator =
[ [ ge ris por
.. pedal depression.
o e The voltage when accelerator pedal fully depressed
"""'*] "] is approximately 4V. oL
ABSOL TH-P/S 00"00  ABSOL THe-P/S 00"00 i OR_ .
e % ;5031"33 1538 2 % ;Soa;g;; @ 1) Start engine anc_j warm it up 5uﬁ|c:|_ently. .
pmm—— > — 2) Turn ignition switch “OFF” and wait at least 7 seconds.
SO S 3) Turn ignition switch “ON".
o 4} Check the voltage between ECM terminal 3 and -
l (ground} and check the foliowing: AT
h & The voltage when accelerator pedal fully released is
THRTL ABSOL THRIL ABSOL 03-07%v. _ TF
1538 B2y EAO 1sas BOR THAO ¢ The voltage rise is linear in response to accelerator I
vy (% v pedal depression.
gggg 214 339 gg:gg g.gg gg.g e The voltage when accelerator pedal fully depressed .
00'38 226 427 0048 312 633 is approximately 4V. =

00'39 232 444  00°49 324 661

0041 226 427 0050 334 B6.9

00'42 250 413  00'51 3.46 714

00'43 258 504  00'52 356 742 P

0044 266 525 0053 368  77.0

00"45 276 549  00'54 380 79.8
SEF021P

. "3 “
=)

ECM IO[ CONNECTOR|
43 (ground)

8T
‘ 38
KB S

SEF022P|

L._,

EC-115 2%



TROUBLE DIAGNOSIS FOR DTC P0120
Throttle Position Sensor (DTC: 0403) (Cont’d)

THROTTLE

POSITION

SENSOR

(M23)
mmmm  Detectable line for DTG
— ; Non-datectable line for DTC

{f

éE—%

£

B/G
P T —-
[\ | ——
I ™= -
F |
I 1
i |
| |
| |
| . A
| | -—
| | 1
|
| I +
: 1| P P =
| 1
: e By B B v O
: d L CONNECTCR-+
: } Nl
1 I 25 1
1 ] I_ITI_I LL_i_l__l
1 | =
1 | B
| |
| 1
| |
| |
| :
e T~
. }
®
B/G W P
[[Eo]l [l
GAND-A T™VO1 AVCC Egr\d T(Ech:s
MODULE) B B
M112 —— 4
TE @®

Refer to last page (Foldout page).

101|102103] 104105105
107]108]108] [110[111]112
113114115 [116]117]115

AEC043A
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TROUBLE DIAGNOSIS FOR DTC P0120

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

SEF566P)

EC-117

fan
DIAGNOSTIC PROCEDURE @
INSPECTION START ;
l'E:’ 1:‘3‘
" NG
CHECK POWER SUPPLY. p| Check the following. E
1. Turn ignition switch “OFF". ® Joint connector-1 !
2. Discennect throttle position sensor har- ® Harness for open or
ness connector. short between throttle
3: Turn ignition switch “ON". position sensor and e
) 4. Check voltage between terminal @ ECM =
:_R sensor harness and ground with CONSULT or tester. If NG, repair hamess or
' conneclor SEF1068 Voltage: Approximately 5V conneclors.
E DISCONNECT n oK
1s. E} :'fb @@ B T NG
- CHECK GROUND CIRCUIT. »| Repair harness or connec- .
1 1. Turn ignition switch “OFF”. tors. EE
2. Loosen and retighten engine ground
SCrew.
3. Check harness continuity between ter- .
minal and engine ground. Ol
Continuity should exist.
It OK, check harness for short.
£ oK AT
- " NG b
SEF1075 [ CHECK INPUT SIGNAL CIRCUIT. » Repair hamess or connec-
1. Disconnect ECM harness connector. tors. 8T
lE] 2. Check hamess continuity between ECM e
terminal and terminal @
Continuity should exist.
If OK, check harness for short. TE
J OK
QBJUST THROTTLE POSITION SEN- BD
R. it
Perform BASIC INSPECTION, EC-&0.
¢ OK 2
/< NG — iy
CHECK COMPONENT »| Replace throttle position
SEF08gS| | {Throttle position sensor). sensor. To adjust it, per-
Refer to "COMPONENT INSPECTION” form BASIC INSPECTION, ED
on next page. EC-60. TR
& ISCONNECT m, OK
A& ® *
- Disconnect and reconnect harness con- BE
1 3) nectors in the circuit. Then retest.
}Trouble is not fixed. ST
Check ECM pin terminals for damage and
Q] check the connection of ECM harness
connector. Reconnect ECM harness con- .
La nector and retest. SR
SEF1088 ,L
INSPECTION END 1
o DISCONNECT = DISGONNEST
ME A€ »
[__ecv_|of connecTor]|
23
EL
[

257
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TROUBLE DIAGNOSIS FOR DTC P0120

DISCONNECT

()

Throttte body
(.

"CThrattle position

- —_—
sensor harness =

fconnector &7/ 5
Y P

SEF1095

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

Throttle position sensor

P

throttle valve manually.

Start engine and warm it up sufficiently.
Turn ignition switch “OFF”.
Disconnect throttle position sensor harness connector.

Check resistance between terminals (2) and (3) while opening

Throttle valve conditions

Resistance at 25°C (77°F)

Completely closed

Approximately 0.5 k(2

Partially open

05-40k0

Completely open

Approximately 4.0 k(2

If NG, replace throttle position sensor.

To adjust throttle
INSPECTION”, EC-60.

EC-118

position

sensor, perform “BASIC



TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor
(DTC: 0908)

The engine coolant temperature sensor is used to detect the [
engine coolant temperature. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the
engine coolant temperature input. The sensor uses a thermistor Ejf
which is sensitive to the change in temperature. The electrical
resistance of the thermistor decreases as temperature increases.

Sensor

SEF594K
s0r {Reference data)
19t Enai
é [ :egrlnnee f;ilrznt Voltage Resistance —
g 4} Acceptable i g F) V) (k) B
@ 2[
£ 10} ~10 (14) 4.4 7.0-11.4
w 0.8 “(A"L
& sl 20 (68) 3.5 21-29 ~
02} 50 {122) 2.2 0.68 - 1.00
OV 6420 45 80 80 100 90 (194) 0.9 0.236 - 0.260 MT
{-4) (32) 168) (104)(1u4c0)(1i7:5)(212)
Temperature °C {°F) SEFG1ZP
&
Diagnostic
Trouble Malfunction is detected when ... Ch?Ck Items
(Possible Cause)
Code No. T
P0O125 ® Rationally incorrect voltage from the sensor is sent to | ® Harness or connectors
0908 ECM, even when some time has passed after starting (High resistance in the circuit) _
the engine. ® Engine coolant temperature sensor FC
® Engine coolant temperature is insufficient for closed @ Thermostat
loop fuel control.
P&y
iy
ST
BY
=4
&L
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TROUBLE DIAGNOSIS FOR DTC P0125

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

¥ MONITOR 3% NO FAIL OVERALL FUNCTION CHECK

COOLAN TEMP/S e Use this procedure to check the overall function of the engine

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

not be confirmed.

Note: If both DTC P0115 (0103) and P0125 (0908) are displayed,
first perform TROUBLE DIAGNOSIS FOR DTC PO115.
{See EC-110))

= 1) Turn ignition switch “ON”.
| RECORD ! 2) Seloct “COOLANT TEMP/S" in “DATA MONITOR”
SEFo0er mode with CONSULT.
3) Start engine and run it at idle speed.
4) Check that the engine coolant temperature rises to
CALCLOAD 22k 25°C (77°F) or more within 15 minutes. (Be careful not
EOSEANEIE 0% to overheat engine.)
ERGINE SPD 1000RPU OR
VEHICLE SPD ogénéq G@g 1) Turn ignition switch “ON”,
IGN ADVARCE 56°C 2) Select "MODE 1” with GST.
MAE STTLE POS 0.0gm/see 3) Start engine and run it at idle speed.
Q28 LOGATION 3 4) Check that the engine coolant temperature rises to
QasBl1.S1 0.680% 25°C (77°F) or more. within 15 minutes. (Be careful not
02s Bi,$2 0.080V to overheat engine.)
SEF003P OCR

@ 1) Turn ignition switch “ON".

C@H » C—fe)\H 2) Probedvoltage meter between ECM terminal &) and
ground.

— CoKnEcT 3) Start engine and run it at idle speed.
[_ecm__of conncton | Ejl 4) Check that voltage of engine coolant temperature
51 changes to less than 3.3 (V) within 15 minutes. (Be
careful not to overheat engine.)

AS
‘DR G

@

SEF004P
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TROUBLE DIAGNOSIS FOR DTC P0125

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

EC-ECTS-01 BA,

s : Datectable iine for DTC
— : Non-detectable line for DTG

ENGINE COOLANT FE
A, TEMPERATURE
LAAA SENSOR

[ L2 6L

B/G LGM
T
&T
} TF
PD
B
=] i

B/G LGA
& [51] BIR

- ECM (ECCS
GND-A w CONTROL
MODULE) N
ST
BS
BT
2
o "

A

as[as} [40]41] [sa]s4]55] |56
a2[a3| [24]aslas]57] 58] 5960 ) EL
49|50 Eﬂ@@@ H S
G -

101|102{103] |104]105|108 1]2]3
5

1orftasfics] J1of111)112 EE

113]114]115] [116[117{118 1617 |18

[

AECO42A

EC-121 -
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

(DTC: 0908) (Cont’d)
<N DIAGNOSTIC PROCEDURE
’ M (NSPEGTION START
NGO
LY =
P;Io.1 injector ) v
\ / CHECK POWER SUPPLY. NG‘ Repair harness or connec-
. 1. Turn ignition switch “OFF”, 7| tors.
A Engine coolant @“. 2. Disconnect engine coolant temperature
\ temperature sensor N sensor hamess connector.
harness connector SEF104S| 1 3. Tum ignition switch “ON".
4. Check voltage betwaen terminal (2)
DISCONNECT and ground with CONSULT or tester.
ay g
n Voltage:
- Approximately 5V
=1
oK
' Tl B !
® © CHECK GROUND CIRCUIT. NG% Check the following.
1. Tum ignition switch “OFF”. ® Harness for open or
2. Check harness continuity between ter- short between ECM and
(ﬁm \,& 1 minal @ and engine ground. engine coolant tempera-
4 - Continuity should exist. ture sensor
SEF645R If OK, check hamess for short. If NG, repair harness or
connectors.
& DISCONNECT OK
18. ¥
- CHECK COMPONENT NG | Repiace engine coolant
1 (Engine coolant temperature sensor). " temperature sensor.
Refer to “COMPONENT INSPECTION”
@ on next page.
OK
(5 ) l ¥
' = CHECK THERMOSTAT OPERATION. NG | GHECK COMPONENT
seEFs4sr| | When the engine is cold [lower than 70°C (Thermostat).
{158°F)] condition, grasp lower radiator Refer to LC section.
hose and confirm the engine coolant does If NG, replace it.
not flow.
OK

Y

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

Trouble is not fixed.

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

4
INSPECTION END

EC-122



TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

N (DTC: 0908) (Cont’d) @l
COMPONENT INSPECTION

Engine coolant temperature sensor (12
Check resistance as shown in the figure.

Temperature °C (°F) Resistance k() EM
20 (88) 2.1-2.9
50 (122) 0.68 - 1.0 LG
SEF152P 90 (194) 0.236 - 0.260

If NG, replace engine coolant temperature sensor.

o
7S

EC-123
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TROUBLE DIAGNOSIS FOR DTC P0130

Louver
Holder

Heater pad

A= e
3\\\ AL I\, f\\.

Zirconia tube

SEF463R

Output voltage V. [v]

0 1
Rich —=—— Ideal ratip —-—> Lean

Mixture ratio
SEF288D

Front Heated Oxygen Sensor (Front HO2S)

(DTC: 0303)

The front HO2S is placed into the exhaust manifold. It detects the
amount of oxygen in the exhaust gas compared to the outside air.
The sensor has a closed-end tube made of ceramic zirconia. The
zirconia generates voltage from approximately 1V in richer condi-
tions to OV in leaner conditions. The sensor signal is sent to the
ECM. The ECM adjusts the injection pulse duration to achieve the
ideal air-fuel ratio. The ideal air-fuel ratio occurs near the radical

change from 1V to OV.

Diagnostic Trouble

Malfunction is detected when ...

Check Iltems

Code No. (Possible Cause)
P0130 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors
0303 ® The voltage from the sensor is constantly approx. 0.3V. {The sensor circuit is open or shorted.)

® The maximum and minimum voltages from the sensor do not
reach the specified voltages.
® The sensor does not respond between rich and lean within

the spacified time.

® Front heated oxygen sensor
® Fuei pressure

® |njectors

® |ntake air leaks

EC-124



TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(DTC: 0303) (Cont’d)

% MONITOR ¥ NO FALL [
CMPSIRPMEEF)  2187rpm OVERALI. FUNCTION CHECK
MAS AIR/EL SE 1,96V Use this procedure to check the overall function of the front heated
COOLAN TEMP/S 8450 ﬁ;(ryrl]%zn sensor circuit. During this check, a BDTC might not be con-
Ez 8: ;ENI:;OH S:’:; 1) Start engine and warm it up sufficiently.
INJ PULSE 56 2) Select “MANU TRIG" and “HI SPEED” in “DATA MONI-
BMSee TOR” mode with CONSULT, and select “FR 02 SEN-
M SOR” and “FR 02 MNTR”.
RECORD | 3) Hold engine speed at 2,000 rpm under no load during
SEF0B4P the following steps.
4) Touch “RECORD"” on CONSULT screen.
B} Check the following.
¢ “FR O2 MNTR” in “DATA MONITCR” mode changes
from “RICH” to "LLEAN" to “RICH"” 5 times in 10 sec-
onds.
5 times (cycles} are counted as shown below:
cycle 111213141561
FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R
R = “FR 02 MNTR”, “RICH”
L = “FR O2 MNTR", “LEAN”
e “FR 02 SENSOR” voltage goes above 0.6V at least
once.
e “FR O2 SENSOR” voltage goes below 0.35V at least
once.
S @
HEM 3y~
1751 (pOS) Y )
{rpm) Maximum
0913 2050  0.19 o .."._ SD ™ « Maximum voltage
09"11 2050 0.18 - A P should be over 0.6V
09"09 2050 0.18 oa 3 E at least one time.
09'07 2037  0.18 aR ) )
gggg gggs g;g § A LoD + Minimum voltage
. ' T U - d be befow 0.35V
09°01 2012 043 25 v v VMiniml.ﬁ - :??euést ;,e?.ﬁ:;
l GRAPH * Mo SEF08&P
CONNECT — OR
‘ 1) Starl engine and warm it up sufficiently.
€
3 2) Setvoltmeter probes between ECM terminal @ (sensor
&= }O!coNNEcTonﬂ 2t signal) and @3 (engine ground).
? 5 3) Check the following with engine speed held at 2,000
rpm constant under no load.
m ¢ Malfunction indicator lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode Il (FRONT
HEATED OXYGEN SENSOR MONITOR).
& & The maximum voltage is over 0.6V at least one time.
.L} j Cfﬁﬁ ¢ The minimum voitage is below 0.35V at least one time.
SEF085F

EC-125

)
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(DTC: 0303) (Cont’d)

EC-FRO2-01

IGNITION SWITCH
ON or START mmmm : Detectable line for DTC

— : Non-detectable line for DTG

Refer to "EL-POWER".

15A
BW -
BAW
=l
FRONT
HEATED
OXYGEN
SENSOR
T
W W
-
cf®
1 1
1 1
1 1 —
1 1
1 1
1 1
1 1
1 1 B
1 1
N W 21 Il
1 1 JOINT
: : + CONNECTOR-1
N
-
S -
L

B
ECM (ECCS ®
O2HF O2SF GND-C (
CONTROL I
MODULE)
@ B B
k- =+
Mi6
Refer to last page {Foldout page).
Wi 10
L}
Glz@e2
GY
[ 1
101]102]103{ [104[105]106 [20]21]22] 23] 8
zal2s[26]27]28] [4z
1o7|1oel100] [110]111]112 BT [ v AR R
113[11a{118} [116]117]118 I ES A

AECO44A
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S) )
@ \ / (DTC: 0303) (Cont’d) al

Front heated oxygen DIAGNOSTIC PROCEDURE

sensor harness connector

’ F\ fz"-,
~ INSPECTION START M

< \d 2l
CHECK INPUT SIGNAL CIRCUIT. NG% Repair hamess or connec-

1. Turn ignition switch “OFF™. tors.

2. Disconnect front heated oxygen sensor
harness connector and ECM harness

AEC134A connector.

3. Check harness continuity between ECM

A DISCONNECT ?:-h DISCONNECT terminal and terminal @
Eé} Gﬁ:}] Continuity should exist.
] TS. 4. Check hess continuity(?)etween ECM
- terminal or terminal and =
[ ecm  |o[connecToR]| ground. ( ) -

46 Continuity should not exist.
If QK, check harness for short.

OK

7

F T
N g

=
8

9

¥
! Loosen and retighten engine ground T

SCrews.
CE@ — Jserarin

'Engine grour

\r_J Ny
P8
MNo.1 injector
/]

E'l v AT

=3 CLEAR THE SELF-LEARNING DATA "85 | Go to “TROUBLE DIAG-
§§ 1. Start engine and warm it up sufficienthy. NOSIS FOR DTC PO171,
23 /@\ 2. Select “SELF-LEARNING PO172”, EC-142, 147. TF
T3 C . "
3 "B/ CONT”in“ACTIVE TEST
: \\}\\ mode with CONSULT.
3 3. Clear the self-learning control
coefficient by touching
“"CLEAR".

4. Run engine for at least 10 min-
utes at idle speed. 2y
Are the DTCs PO171, PO172 -

detected? Is it difficult to start
engine?

h 4

o)
=)

SEF089S

OR R
= oy 2, Turn ignition switch “OFF” and
W AcTveTEST B D .Lqﬁé’ wait at least 7 seconds.
SELF-LEARN 100% 3. Disconnect mass air flow sensor BE
CONTROL harness connector, and restart el
and run engine for at least 3
======== MONITCOR ======== !
CMPS+RPM(REF) 812rpm secends at idle speed.

- Sop e arg x|
FR 02 SENSCR 0.9V

connector.
FR 02 MNTR 102% 5. Make sure diagnostic trouble _
code No. 0102 is displayed in ES
CLEAR Diagnostic Test Mode 1.
SEF100P 6. Erase the diagnostic test mode

Il {Self-diagnostic resulis} -
memory. Make sure diagnostic ET
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
1. g
7. Run engine for at least 10 min- e
utes at idle speed.
Are the DTCs 0114, 0115
detected? Is it difficult to start EL

engine?
¢ No

®

B2

EC-127 267
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)
(DTC: 0303) (Cont’d)

CHECK COMPONENT NGL Replace front heated oxy-
(Front heated oxygen sensor heater). " gen sensor.
Refer to “COMPONENT INSPECTION"
below.
OK

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

Troubie is not fixed.

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

A4
INSPECTION END

) Dﬂg
ISCONNEST

€
(&)

COMPONENT INSPECTION

Front heated oxygen sensor heater

Check resistance between terminals @) and ().
Resistance: 3.0 - 4.0Q) at 25°C (77°F)

Check continuity between terminals @ and ), ® and 2.
Continuity should not exist.

If NG, replace the front heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been dropped

from a height of more than 0.5 m (19.7 in) onto a hard surface

SEF586Q
such as a concrete floor; use a new one.

EC-128



TROUBLE DIAGNOSIS FOR DTC P0130

Closed Loop Control (DTC: 0307) <
e The closed loop control has one trip detection logic.
i i A4
Diagnostic . Check ltems
Trouble Maffuncticn is detected when ... .
{Possible Cause)
Code No. =
=
PO130 ® The closed loop control function does not operate ® The front heated oxygen sensor circuit is open or Bl
0307 even when vehicle is driving in the specified condition. | shorted.
® Front heated oxygen sensor e

® Front heated oxygen sensor heater

= ~ ] OVERALL FUNCTION CHECK
MONITOR NO FAL Use this procedure to check the overall function of the closed loop
CMPS-RPM(REF)  2137rpm control. During this check, a DTC might not be confirmed. e
MAS AIR/FL SE 1.98V 1) Start engine and warm it up sufficiently. g
COOLAN TEMP/S 84°C 2) Select “MANU TRIG” and “HI SPEED” in “DATA MONI-
FR 02 SENSOR 0.37V TOR” mode with CONSULT, and select “FR O2 SEN- 6L
FR 02 MNTR LEAN SOR” and “FR 02 MNTR". ¥
INJ PULSE 2.6msec 3) Hold engine speed at 2,000 rpm under no load during
il the following steps. T
[ RECORD ] 4) Touch “RECORD” on CONSULT screen.
SEFOS4P 5) Check the following.
e “FR 02 MNTR" in “DATA MONITOR” mode changes i
from “RICH” to “LEAN” to “RICH” 5 times in 10 sec- .
onds.
5 times (cycles) are counted as shown below: &

cycle 1112131415
FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR”, “RICH”
L = “FR O2 MNTR”, “LEAN" i
@ 1) Start engine and warm it up sufficiently.
2) Check that malfunction indicator lamp goes on more
than 5 times in 10 seconds while keeping at 2,000 rpm RA
in Diagnostic Test Mode Il

DIAGNOSTIC PROCEDURE BR

Refer to TROUBLE DIAGNOSIS FOR DTC P0130, EC-124.

Refer to TROUBLE DIAGNOS!IS FOR DTC P0135, EC-130. ST
BT
1A
EL
IBX

EC-129
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater
(DTC: 0901)

SYSTEM DESCRIPTION

Engine speed

Camshaft position sensor N
ECM Front
. . ECCS heated oxy-
Engine coolant temperature sensor Engins coolant temperature - ( - »| NOAIST OXY
» control gen sensor
. module) heater
Amount of intake air

Mass air flow sensor

Y

The ECM performs ON/OFF control of the front Eront hoatod oxvaen
heated oxygen sensor heater corresponding to the Engine speed (rpm) | Engine condition sensor heﬂtexyrg
engine conditions.

Above 3,000 — OFF
Heavy load OFF
Below 3,000
Except above ON
Diagnostic Trouble Check ltems
Malfunction is detected when ...
Code No. atunction s detecied when (Possible Cause)
P0135 ® The current amperage in the front heated oxygen ® Harness or cannectors
0901 sensor heater circuit is out of the normal range. {The front heated oxygen sensor heater circuit is
(An improper voltage drop signal is sent to ECM open or shorted.)
through the front heated oxygen sensor heater.) ® Front heated oxygen sensor haater

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 3” with GST.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.

2) Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON".

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

EC-130



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (DTC:
0901) (Cont’d)

G

EC-FRO2/H-01

Lij:

=

¥

Bl
IGNTION SWITCH| |
ON or START mmmm  Detectable ling for DTC
—: Non-detectable line for DTC 0 @
Refer to "EL-POWER".
154
BAW -
BAY
3 Py
=] FRONT oL
HEATED
OXYGEN
SENSOR .
T
[ Ry
W W .
— o
1 =
cIe® {
I I
| ]
| 1
] — TF
| |
| |
1 |
1 1 B
1 | =)
] =1 e e
' f JOINT
i ) CONNECTOR-1
Lt I i
el
]

W W B i‘
Al [36] [3]] ® .
O2HF  O23F  GND-C |ECM(ECTS B
CONTROL I
MODULE)
@1 2 B _
= = 57
s
BS
Refer to last page (Foldout page).
El
-
aY
FA
| 1
1o1]102103] [104]1os[ce 35
107+ 08l109] [110[111]112 43 EL
T1aj 118|115 [el117]11e 5
'O

AECO45A

EC-131
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (DTC:

EC-132

2N 0901) (Cont’'d)
Front heated oxygen
sensor hamess connector DIAG NOSTIC PROCEDURE
- INSPECTION START
N l
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect front heated oxygen sensor "| ® 15A fuse
harness connector. ® Harness for open or short
2. Turn ignition switch “ON”. between front heated
AEC134A| | 3. Check voltage between terminal @ and oxygen sensor and igni-
) ground. tion switch
N Voltage: Battery voltage If NG, repair harness or
E connectors.
E@] l OK
-
AE
Qlz] CHECK GROUND CIRCUIT. NG‘ Repair harness or connec-
1. Turn ignition switch “OFF". | tors.
2. Disconnect ECM harness connector.
@ o 3. Check harness continuity between termi-
P nal and ECM terminat .
@n@] @ Continuity should exist,
J = If OK, check harness for short.
AECT43 l oK
E CHECK COMPONENT NG_ Replace front heated oxy-
— — (Front heated cxygen sensor heater). | gen sensor.
E)J @@ GE} Refer to “COMPONENT INSPECTION”
HS. 18 below.
I ecm  |o[connecTor]| s lOK
12 Disconnect and reconnect harness connec-
tors in the circuit, and retest.
@ l Trouble ts not fixed.
Check ECM pin terminals for damage and
SEF1118{ | check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.
INSPECTION END
COMPONENT INSPECTION
= Front heated oxygen sensor heater
Check resistance between terminals @ and ().
Resistance: 3.0 - 4.0{} at 25°C (77°F)
DISCONNECT Check continuity between terminals () and @), 3 and @.
Eﬁj} Continuity should not exist.
If NG, replace the front heated oxygen sensor.
(a ~ CAUTION:
(Ea) e Discard any heated oxygen sensor which has been
SEF586Q 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.



TROUBLE DIAGNOSIS FOR DTC P0136

Heater pad

\‘&\\\\\‘

oot N
“;'/////, ,,,,,,\\

@

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: 0707)

Flolaer The rear heated oxygen sensor (Rear HO2S), after three way [{4
Y 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 controlied to stoichiometric, by the [gj
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer condmons to OV in leaner [
conditions.

R

SEF327R|  Under normal conditions the rear heated oxygen sensor is not used
for engine control operation.

g

fad
Gl

LA

ON-BOARD DIAGNOSIS LOGIC

The rear heated oxygen sensor has a much ionger 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. TF

To judge the maifu

nctions of rear heated oxygen sensor, ECM monitors the sensor’s voltage value and the

switching response during the various driving condition such as fuel-cut.

Diagnostic Trouble _ Check ltems
Malfunct detected when ...
Code No. atunclion Is detecied when (Possible Cause)
P0O156 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors &
0708 ® The voltage from the sensor is constantly approx. .3V. {The sensor ¢ircuit is open or shorted.)
® The maximum and minimum voltages from the sensor are not | ® Rear heated oxygen sensor
reached to the specified voltages. ® Fuel pressure R
® |t takes more time for the sensor to respond between rich and | ® Injectors
lean than the specified time. ® Intake air leaks
ST
BT
A,
EL

i35
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TROUBLE DIAGNOSIS FOR DTC P0136

B scTive TEST Al
FUEL INJEGTION 25%
zxmm====== MONITOR —=zzzzc
CMPSsRPM (POS) 725rpm
RR 02 SENSOR 0.94V
RRA Oz SENSOR 0.91V

[l

M up [ DWN j[Qd]

SEF1128
. CDNNECT “ @
CONNECTOR"
52 43
By
? 4
2o
P
I ‘5 @ @‘
SEF2185

274

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: 0707) (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear heated
oxygen sensor circuit. During this check, a DTC might not be con-

firmed.
1) Start engine and warm it up sufficiently.

2) Select "FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR 02 SENSOR" as the monitor item with
CONSULT.

3) Check “RR 02 SENSQR" at idle speed when adjusting
“FUEL INJECTION” to +25%.

“RR 02 SENSOR” should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR” should be below 0.43V at least
once when the “FUEL INJECTION” is -25%.
OR

.ﬁ. 1} Start engine and warm it up sufficiently.

4=/ 2) Set voltmeter probes between ECM terminals &2 (sen-
sor signal) and @ (engine ground).

3) Check the voltage when racing up tc 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.

4) Keep vehicle at idling for 10 minutes, then check the

voltage. Or check the voitage when coasting from 80
km/h (50 MPH) in 3rd gear position.

The voltage should be above 0.48V and helow 0.43V
at least once during this procedure.

-01"43
+04"65
256

1

x0.01V
128 192
l 1

64

RR 02 SENSOR

09:22

The voltage should be above
0.48V at least one time. }

The voitage should be below
0.43V at least one time.
SEF219S

EC-134



TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S)
(DTC: 0707) (Cont’d)

@

EC-RRO2-01

[T

IGNITION SWITCH

ON or START EM
Refer to
154 |'EL-POWER". = : Detectable line for DTC
E e . Non-detectable tine for DTC )
e
B/W
)
4
401
W

REAR HEATED e
OXYGEN SENSOR 72
1N T R [ N
G/R B GY GL
| | MT
GR B GY
Ll_t er Li—ll\f161 JiIg
= w B
TF
s Sy——
1 1
1 1 N
1 : D
: i
L1 @
)
=1 =7
T T JOINT B
- | |connEcTOR- ~
R W ] {110
u |—r—-|
5l [[1 B ER
02HR Q2SR |ECM (ECCS I
CONTROL
MODULE) ®
] Bl &7
4 -4
M15 _ﬂ Bs
Refer to last page {Feldout page).
- ] ET
NG D@D
[/ Gy 2/ Gy
[
1w110ef103] {10405 EL
i07{108l108| {110}111
113[+1a[115 [118}117
34

AECOQ46A
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TROUBLE DIAGNOSIS FOR DTC P0136

&7
Rear heated oxygen
sensor hamess connector

;

.
g‘ > - AEC1356A
m PSCONNECT % DISCOMNECT
A€ G A&
EcM  [o|connecTOR "?2}
f |52| | Gl
— SEF1148

SEF089S

SEF$155

276

Rear Heated Oxygen Sensor {(Rear HO2S)

(DTC: 0707) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

CHECK COMPONENT

(Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION" on
next page.

v OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

¢ Trouble is not fixed.

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

and retest.

INSPECTION END

EC-136

CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Turn ignition switch “OFF”. | ® Hammess connectors
2. Disconnect rear heated oxygen sensor @D,
harness connector and ECM harness ® Harness for open or short
connector. between rear heated oxy-
3. Check harness continuity between ECM gen sensor and ECM
terminal and terminal . If NG, repair harness or con-
Continuity should exist. nectors.
4. Check harness continuity between ECM
terminal (or terminal y and
ground.
Continuity should not exist.
If OK, check hamness for short.
i oK
r@CHECK GROUND CIRCUIT. NG | Check the following.
1. Loosen and retighten engine ground | ® Harness connectors
SCrews. ,
2. Check harmess continuity between termi- ® Joint connector-1
nal and engine ground. ® Harness for open or short
Continuity should exist. between rear heated oxy-
[f OK, check harness for shonrt. gen sensor and ECM
If NG, repair harmess or con-
l OK rrectors.
NG

Replace rear heated oxy-
gen sensor.




TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S)

(DTC: 0707) (Cont'd)
'7& LA M TIN
. @____‘ @@ COMPONEN SPECTION
o— : Rear heated oxygen sensor heater A
Check the following.
Q] 1. Check resistance between terminals @) and (). B
Resistance: 3.0 - 4.0Q at 25°C (77°F) o
ﬁ = 2. Check continuity.
T.s. 2] ::: Terminal No. Continuity LG
4(3
DISCOMNECT \\- @ and ®= @, @ No
E ] ®@and O, @ @
[Q] If NG, replace the rear heated oxygen sensor.
e o} 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. AL
DISGONNECT AR il
[Q] T
— SEF1165
AT
1§
20
Py
7l
EL
o3
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (DTC:

SYSTEM DESCRIPTION

Camshaft position sensor

0902)
ECM Rear
Engine speed {ECCS ,| heated oxy-
> control gen sensor
module) heater

The ECM performs ON/OFF control of the rear
heated oxygen sensor heater corresponding to the
engine speed.

OPERATION
, Rear heated oxygen sensor
Engine speed rpm heater
Above 6,000 OFF
Below 6,000 ON

Diagnostic Trouble

Malfunction is detected when ....

Check Items

Code No. {Possible Cause)
P0O141 ® The current amperage in the rear heated coxygen ® Harness or connectors
0902 sensor heater circuit is out of the normal range. {The rear heated oxygen sensor heater circuit is

(An improper voltage drop signal is sent to ECM
through the rear heated oxygen sensor heater.)

open or shorted.)
® Rear heated oxygen sensor heater

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
B> 1) Tumignition switch "ON” and select “DATA MONITOR”
= mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle
speed.
. OR
(a=y 1) Start engine and run it for at least 5 seconds at idle
e speed.
2) Select “MODE 3" with GST.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic

278

results)” with ECM.

EC-138



TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (DTC:
0902) (Cont’d)

EC-RRO2/H-01 s

IGNITION SWITCH
ON or START B
Reler to
15A  |‘EL-POWER". = : Detectable line for DTC
E — Nor-detectable fine for DTC

1%

BW

(s )

W

Il

REAR HEATED FE
OXYGEN SENSCR =

{

App—
éﬁm_mE

@
I

BT
AT
TE
i i ]
: i
1 : =T
1 [ gt
i
| I
-1
i
B
=1 el )
I ) JOINT [Ei&
. ] | CONNECTOR-1 :
S 1
i [KA]
eI B BR
o2HR  OzsR |ECM(ECCS |
CONTROL.
MODULE) o
! B' i
L -
BB M6 a6
Refer 1o last page (Feldout page).
] - ET
CUNGeD @
\3]4/ GY N3]/ GY
HA
101[c2fr03] [104]105] 108 EL
107]10s]10g] [110f111]112
na|nafiis| [efizftie
i

AEC047A
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TROUBLE DIAGNOSIS FOR DTC P0141

/&7
Rear heated oxygen
sensor harness connector

/

AEC135A

DISCONNECT

i
Lﬂ =

(&)

SEF2208
(B]
m DiSCONNECT DISCONNECT
s A&
= [ 1
ECM  [o] conNECTOR]| 1127
[4/
1i5
SEF2215

280

Rear Heated Oxygen Sensor Heater (DTC:

0902) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY. NG ["Check the following.

1. Turn ignition switch “OFF”. 1 ® Hamness connectors

2. Disconnect rear heated oxygen sensor .
harness connecior. ® 15A fuse

3. Turn ignition switch “ON”. ® Harness for open or short

4. Check voltage between terminal @ and between rear heated oxy-
ground. gen sensor and fuse
Voltage: Battery voltage If NG, repair harness or con-

nectors.
OK
@ l

CHECK GROUND CIRCUIT. NG | Check the following.

1. Turn ignition switch “OFF”. | ® Harness connectors

2. Disconnect ECM harness connector. ,

3. Check harness continuity between termi- ® Harness for open or short
nal and ECM terminal @ between ECM and rear
Continuity should exist. heated oxygen sensor
If OK, check harness for short. It NG, repair harness or con-

nectors,
l oK
NG

CHECK COMPONENT
(Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION" on

Y

next page.
l OK

Disconnect and reconnect hamess 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.

INSPECTION END

EC-140

Replace rear heated oxy-
gen sensor.




TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (DTC:

0902) (Cont'd) el
L= = COMPONENT INSPECTION
Ts 1 _-ﬂ (CI@ I
iaconEeT ! Rear heated oxygen sensor heater MA
Check the following.
B?j 1. Check resistance between terminals (@ and (1. &
Resistance: 3.0 - 4.0(} at 25°C (77°F) =
= e 2. Check continuity.
TS. 3‘ 13 Terminal No. Continuity LG
DISCONNECT \-
& \ @andD. . @ No
®@and® @ @
[Q] If NG, replace the rear heated oxygen sensor.
o St CAUTION: e
Discard any heated oxygen sensor which has been dropped FE
% /) from a height of more than 0.5 m (19.7 in) onto a hard surface
.___% 1 such as a concrete floor; use a new one. oL
DISCONNECT k! w\(_,}:
Q] BT
= SEF116S

£

TF

PO

50)
@

00,
=

&
EL

()8
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TROUBLE DIAGNOSIS FOR DTC P0171

ON BOARD DIAGNOSIS LOGIC

With 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 sensor. The ECM cal-
culates the necessary compensation to correct the offset between the actual and the theoretical ratios.

In case the amount of the compensation value is extremely large, the ECM judges the condition as the fuel
system malfunction and light up the MIL (2 trip detection logic).

Fuel Injection System Function (Lean side)
(DTC: 0115)

ECM
Density of oxygen in exhaust gas (ECCS -
Front heated oxygen sensor (Mixture ratio feedback signal) > control * Injectors
module)
Diagnostic Troubfe Check ltems

Malfunction is detected when ...

Code No. {Possible Cause)
PO171 ® Fuel injection system does not operate properly. ® ntake air leak
o115 ® The amount of mixture ratio compensation is too large. ® Front heated oxygen sensor
(The mixture ratio is too lean.) ® |njectors
® Exhaust gas leak
® Incorrect fuel pressure
® | ack of fuel
® Mass air flow sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION
WACTVETESTE [ ] PROCEDURE (Overall)
gg&\ﬁ%im 100% E 1) Start engine and warm it up sufficiently.
—— — MONTOR == = 2) Turn ignition swﬂph OFF” and wait at least 7 seconds.
3) Turn ignition switch “ON" and select "SELF-LEARN
MRS IPM REE) gl CONTROL” in “ACTIVE TEST" mode with CONSULT.
FR 02 SENSOR a.00v 4) Clear the self-learning control coefficient by touching
AF ALPHA 100% “CLEAR".
= 5) Select “DATA MONITOR” mode with CONSULT.
CLEAR 6) Start engine again and run it for at least 10 minutes at
AEC554 idle speed.
The DTC should be detected at this stage, if a malfunc-
tion exists.
7} Ifitis difficult to start engine at step 6, the fuel injection
system has a malfunction, too.
OR
282
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)
(DTC: 0115) (Cont’d) &l

@ 1} Start engine and warm it up sufficiently.
= 2) Turn ignition switch “OFF" and wait at least 7 seconds. g
3} Disconnect mass air flow sensor hamess connector.
Then restart and run engine for at least 3 seconds at
idle speed. E
4) Stop engine and reconnect mass air flow sensor har-
ness connector.
5) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure DTC 0102 is detected.
6) Erase the DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode .
7) Perform Diagnostic Test Mcde Il (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.
8) Start engine again and run it for at least 10 minutes at

idle speed. FE
The DTC 0115 should be detected at this stage, if a
malfunction exists.

8) Ifitis difficult to start engine at step 8, the fuel injection L
system has a malfunction.
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)
(DTC: 0115) (Cont’d)

BATTERY IGN{TION SWITCH
ONor START
] Refer to “EL-POWER'".
g l% amma : Detectable line for DTG
| EIIL\IJSKIBLE I —  Non-detectable line for DTC
¢ @@ aw
= |
W/B By -
=
FRONT
HEATED
wiB OXYGEN
||T|| SENSOR
IGNITION 7] [Z] ()
OFF..—‘ ST |swiTeH |_|_| LI_I
., w w
ACC .‘ﬂm
3
3] B
Baw r"'- ] ==
1 1 I
i i B
1
1 1
- I =1 [Fe
¢ ] JOINT
- : ' CONNEGTOR-1
I | (TR
1 1 1
| | | ] L
B/W B/W B/W BV ] 1 B
| 1
1] (] =] =1 A B I
INJECTOR INJECTOR INJECTOR INJECTOR ! !
é NO. 1 é NO. 2 é NO. 3 NO. 4 ' i
(M) i -
[ I R |
0l K8/ | o
WlfB V\i’L WiR WI.'G
W/B WiL WA WG W W B ®
[aal [Forl it [Foslt =1 el I
INJ#1 INJ#2 INJ#3 INJ#4 O2HF 025F  GND-C JECM
(ECCS
CONTROL
MODULE} B B
=+ &
MO
Refer to last page (Foldout page).
12 T8 B B B
| - @! @ [
! n ' ]
1
] B B 1 GY 413151 w
______________ -
[ !
101[102]103] [104]105{ 108 3
107]s0s108f [110f114]112 43
113[11af115] |118]117]118 2
AEGO4BA
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TROUBLE DIAGNOSIS FOR DTC P0171

SEF099P

&7

Front heated oxygen
sensor harness connector

@/

Fuel Injection System Function (Lean side)

(DTC: 0115) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

@l

il a
FAIE,

-
> ~ AEC134A
E DISCONNECT Iiwg‘_j;
AE A
[—_Ecm__[lconnecTon]
46 u
. ]
% |
J le of—0= "
AECT17

B

CHECK EXHAUST AIR LEAK. NG Repair or replace.

Start engine and run it at idle. Listen for an "

r,xhaust air leak before the three way cata- LG

yst.
l OK

CHECK INTAKE AIR LEAK, NG ["Repair or replace.

Start engine and run it at idle. Listen for an "

intake air leak after the mass air fiow sen-

SO, EE

OK
B
CHECK FRONT HEATED OXYGEN SEN- | NG [Repai cL
- epair harness or connec-

SOR. 7| tors.

1. Turn ignition switch “OFF”.

2. Disconnect front heated oxygen sensor N
harmess connector and ECM harness Wi
conneclor.

3. Check harpess continuity hatween ECM
terminal @) and terminal (2). AT
Continuity should exist. A

4. Check harpess continuity hetween ECM
terminal (or terminal (2)) and
ground.

Continuity should not exist. TF
If OK, check harness for short.
OK
l NG i

CHECK FUEL PRESSURE. .| Check fuel pump and cir-

1. Release fuel pressure to zero. | euit. Refer to EC-285.

Refer to page EC-22. =z

2. Install fuel pressure gauge and check Pk
fuel pressure.

At idle:
Approx. 235 kPa
(2.4 Kglcm?, 34 psi) R&
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kg/em?, 43 psi) BE
l OK
CHECK MASS AIR FLOW SENSOR. NG ["Check connectors for ST
Check “MASS AIR FLOW” in | rusted terminals or loose
@ “DATA MONITOR” mode with connections in the mass air
CONSULT. flow sensor circuit or engine
1.8 - 6.5 g-m/sec: at idling (2WD) grounds. EBS
2.1 - 6.0 g-m/sec: at idling (4WD) Refer to EC-94.
7.7 - 15.0 g-m/sec: at 2,500 rpm
(2WD}
6.8 - 13.3 g'm/sec: at 2,500 rpm BT
(4WD)
OR
G&E Check “mass air flow” in MODE 1
with GST. A,
1.8 - 6.5 g-m/sec: at idling (2WD) :
2.1 - 6.0 g'm/sec: at idling (4WD)
7.7 - 15.0 gm/sec: at 2,500 rpm
{2WD) BL
6.8 - 13.3 g-m/sec: at 2,500 rpm
(4WD)
gDOK i
EC-145
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TROUBLE DIAGNOSIS FOR DTC P0171

B ACTIVE TEST B D

*** POWER BALANCE ™™

= — = MONITO
CMPS.RPM(REF)
MAS AIR/FL SEN
IACV-AAC/Y

-

—_— — —

737rpm
0.98v
1%

RESET

MEF354F

| Click
C’l‘e/,

@& o

At idle

SEF730L

Fuel Injection System Function (Lean side)

(DTC: 0115) (Cont'd)
®

i

CHECK FUNCTION OF INJECTORS.
1. Install all parts removed.
2. Start engine.
3 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

Perform TROUBLE DIAG-

3. Listen to each injector operating
sound.
Clicking noise should be

heard.
l OK

Confirm that the engine is cocled down
and there are no fire hazards near the

vehicla.
. l

1. Turn ignition switch “OFF".

2. Remove injector assembiy.
Refer to EC-23.
Keep fuel hose and all injectors con-
nected to injector gallery.

|

Y

NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-280.
Repair harness or connec-
tors.

1. Disconnect ignition coil harness connec-
tor.

. Crank engine for about 3 seconds. Make
sure that fuel sprays out from injectors.

NG

Replace injectors from

SEF595Q

lOK

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

and retest.

INSPECTION END

EC-146

"t which fuel does not spray

out.




TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side) @
(DTC: 0114)

ON BOARD DIAGNOSIS LOGIC A

With 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 sensor. The ECM cal- o]
culates the necessary compensation to correct the offset between the actual and the theoretical ratios. =
In case the amount of the compensation value is extremely large, the ECM judges the condition as the fuel
system malfunction and light up the MIL (2 trip detection logic).

ECM
Density of oxygen in exhaust gas (ECCS T
Front heated oxygen sensor - - » » |njectors
(Mixture ratio feedback signal) control
module)
FIE
Dlagg?;s r’\ll';(.)uble Matfunction is detected when ... (PSQS?ELI?;TSG)
PO172 ® Fuel injection system does not operate propetrly. ® Front heated oxygen sensor Gl
0114 ® The amount of mixture ratio compensation is too large. ® [njectors
(The mixture ratio is too rich.) ® Exhaust gas leak
® Incorrect fuel pressure T
® Mass air flow sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION AT
WAcTIVETESTE  [7] PROCEDURE (Overall)

gg‘;f{;%’?_m 100% 1) Start engine and warm it up sufficiently. TE

— = — MONITOR = = = 2) Turn ignition switch “OFF” and wait at least 7 seconds.

CMPSRPM (REF) orpm 3) Turn ignition switch “ON” and select “SELF-LEARN
o S L CONTROL” in “ACTIVE TEST” mode with CONSULT.  ppy

FR 02 SENSOR 0.00V 4) Clear the self-learning control coefficient by touching

AFALPHA - 100% “GLEAR”.
I——JU———‘ 5) Select “DATA MONITOR™ mode with CONSULT. &
CLEAR 6) Start engine again and run it for at least 10 minutes at -~
AECS54 idle Speed.

The DTC P0172 should be detected at this stage, if a g3
malfunction exists.

7) If it is difficult to start engine at step 6, the fuel injection
system has a malfunction, too. BR

OR '
@ 1) Start engine and warm it up sufficiently.

2} Turn ignition switch “OFF” and walit at least 7 seconds.

3) Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed. S

4) Stop engine and reconnect mass air flow sensor har- =
ness connector.

5) Perform Diagnostic Test Mode !l (Self-giagnostic
results) with ECM. Make sure DTC 0102 is detected.

6) Erase the DTC 0102 by changing from Diagnostic Test
Mode | to Diagnostic Test Mode |.

7) Perform Diagnostic Test Mode Il (Self-diagnostic I
results) with ECM. Make sure DTC 0505 is detected.

8) Start engine again and run it for at least 10 minutes at =l
idle speed. =
The DTC 0114 should be detected at this stage, if a
malfunction exists. I

i

9) If it is difficult to start engine at step 8, the fuel injection
system has a malfunction.

EC-147
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)
(DTC: 0114) (Cont’'d)

BATTERY IGNITION SWITCH
ON or START
1 Refer tc “EL-POWER",
154 ‘
% . Dotectable line for DTC
ELTJ\ISKIBLE i —  Non-detectable line for DTC
¢ @D, B
= |
B/W
W/B -
=1
FRONT
HEATED
ll"-’il OXVGEN
A SENSOR
IGNITION 7 ()
OFF .r‘ a1 [swiTeH |—||—|—| L.-—,
N W w
ACC @
(IR
PEE EX -
Bw I'"‘- “+ -‘? —
| 1
I ] 1
I ! B
| |
. i = =
I ! JOINT
. _ \ ' CONNECTOR-1
1 1 ..MHO
) T ﬁ : :
1 1 1
I I I 1 1 I—I"""J—I
BAW BAW BAW BAW I I B
1 1
=l 21 2] 21 S I I
INJECTOR INJECTOR INJEGTOR INJEGTOR ! I
é NO. 1 NO. 2 NO. 3 NO. 4 | |
I .
[ R |
1 R L 3 -1
waB V\i’L WiR Wifs
WiB WiL W/R WG w W B ®
ozl (o7l [io4] [[ioe]l [l sl =]
INJ#1 INJ#2 INJ#3 INJ#4 C2HFE 025F  GNDC |ECM
(ECCS
GONTROL
MODULE) B B
4L L
M58
Refer to last page (Foldout page).
‘ B B B B
e med! @ [
1]({v47) (] ! ] LAY
1
Ir B =l GY 4 W
______________ |
I
161]102fr0a] [104]105]106 3
107|108[ 108} [11a[r11{112 43
13[11af11s| [116]117]118 %
AEC048A
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TROUBLE DIAGNOSIS FOR DTC P0172

SEFQ99P

Fuel Injection System Function (Rich side)

(DTC: 0114) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

&

Front heated oxygen
sensor harmess connector

2

/

- AEC134A
E:] DI SDONNECT DISCORNECT
ME [M
[_eom __|dcomnector]| (7]7]3
46 I
AECT717

l
CHECK EXHAUST AIR LEAK. NG [Repair or replace.
Start engine and run it at idle. Listen for "
the sound of the exhaust air leak upstream
three way catalyst.
l OK
CHECK INTAKE AIR LEAK. NGk Repair or repiace.
Start engine and run it at idle. Listen for "
the sound of the intake air leak down-
stream mass air flow sensor.
OK
E
CHECK FRONT HEATED OXYGEN SEN- | "C_[ Repair harness or connec-
SOR. 7 tors.
1. Turn ignition switch “OFF".
2. Disconnect front heated oxygen sensor
harness connector and ECM harness
connector,
3. Check harness continuity batween ECM
terminal @6) and terminal (2).
Continuity should exist.
4. Check hamess continuity hetween ECM
terminal @8 (or terminal (2)) and
ground.
Continuity shoutd not exist.
If OK, check haress for short.
L OK
CHECK FUEL PRESSURE. NG |"cheok fuel pump and cir-
1. Release fuel pressure to zere. " | cuit. Refer to EC-285.
Refer to page EC-22.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/em?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
{3.0 kg/ecm?, 43 psi)
L OK
NG

CHECK MASS AIR FLOW SENSOR.
.‘\ Check “MASS AIR FLOW" in
E “DATA MONITOR” mode with
CONSULT.
1.8 - 6.5 g-m/sec: at idling (2WD)
2.1 - 6.0 gm/sec: at idling (4WD)
7.7 - 15.0 gm/sec: at 2,500 rpm
{(2WD)
6.8 - 13.3 gm/sec: at 2,500 rpm
{AWD) :
CR

h 4

Check “mass air flow” in MODE 1
with GST.

1.8 - 6.5 g'm/sec: at idling (2WD)
2.1 - 8.0 g'm/sec: at idling (4WD)
7.7 - 15.0 g'm/sec: at 2,500 rpm

Check connectors for
rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-94.

(2wD)
6.8 - 13.3 g'm/sec: at 2,500 rpm
(4WD)
v OK
®

EC-149
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TROUBLE DIAGNOSIS FOR DTC P0172

® HME®

X o] ConnECTOR l
102,164,107,1G9

@ g

SEFG91P

Fuel Injection System Function (Rich side)

(DTC: 0114) (Cont’d)
®

l

CHECK INJECTORS.

1. Turn ignition switch “ON".

2. Check voltage between ECM terminals
(02, God), oD, or and ground
with CONSULT or tester.

Battery voltage should exist.

3. Turn ignition switch “OFF".

NG

Perform TROUBLE DIAG-

lOK

Remaove injectar assembly.
Refer to EC-23.
Keep fuel hose and all injectors connected

to injector gallery.

Condirm that the engine is cooled down
and there are no fire hazards near the

vehicle,
}

h 4

NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-280.
Repair harness or connec-
tors.

1. Disconnect all injector harness connec-
tors.

2. Disconnect ignition coil harmess connec-
tor.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

Drps | Replace the injectors from

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-150

Y
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TROUBLE DIAGNOSIS FOR DTC P0180

/_,_,,,-l\ ] Tank Fuel Temperature Sensor (DTC: 0402) &l
T Fuel pumn amd D The tank fuel temperature sensor is used to detect the fuel tem-
Right side -~ fuel tzmp‘;rmure perature inside the fuel tank. The sensor modifies a voltage signat 32

frame sensor hamess / from the ECM. The modified signal returns to the ECM as the fuel
\\ *CD”?eCtOF temperature input. The sensor uses a thermistor which is sensitive
) to the change in temperature. The electrical resistance of the ther- [E[§
_ | mistor decreases as temperature increases.

\‘\\u a ‘j
\\\\ I‘\. ! ﬁ Front L@
Y 'a,("-
R MEF468FA)
20 (Reference data)
g Fluid temperature Voltage Resistance
& o~ o o
[= 4 Acceptable ¢ ( F) (V) (kQ) FE
Y 2 20 (68) 3.5 23-27
o
g 48 50 (122) 2.2 0.79 - 0.90 ~
g o4 -
02
0T 325 40 e0 80 100 M
-4 (32) (68) 104) 140) (175)(212)
Temperature °C (*F SEFG12P
A&
Diagnostic
Trouble Code Malfunction is detected when ... Ch_ECk ltems
(Possible Causes)
No. TE
F0180 ® An excessively high or low voltage is sent to ECM. ® Hamess or connectors
0402 ® Hationally incorrect voltage is sent to ECM, compared {the sensor circuit is open or shorted.)
with the voltage signals irom engine coolant tempera- | ® Tank fuel temperature sensor 2B
ture sensor and intake air temperature sensor.
Fa
)
DIAGNOSTIC TROUBLE CODE CONFIRMATION R
PROCEDURE
. 1) Turn ignition switch “ON”. EE

— 2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 12 seconds.
OR
@@-@ 1) Turn ignition switch “ON” and wait at least 12 seconds.
S2 2) Select “MODE 3” with GST.
OR
@g 1) Turn ignition switch “ON" and wait at least 12 seconds.
- 2) Turn ignition switch “OFF”, wait at least 7 seconds and
then turm “ON". BT
3} Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

EC-151 291



TROUBLE DIAGNOSIS FOR DTC P(180
Tank Fuel Temperature Sensor (DTC: 0402)

(Cont’d)
EC-TFTS-01
mmmm : Detectable line for DTC
——  Non-detectable line for DTC
FUEL TANK
LA, GAUGE UNIT
e (TANK FUEL
SENsom) e
2 4
5 L
L B/G
| }
L B/G

e

L B/G

- ECM (ECCS
TFJEL GND-A CONT(HOL
MODULE}

_.
xS
[0 1O

i

L(v] F-1
Lo}

101]102[103] [104105{106
107[108[109] (110111112
113|114|115] [116]117[118

AECO049A
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TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (DTC: 0402)

- frame

(E\i/-ior/l?ector

Right side - fuel temperature
sensor harness

Fue! pump and tank/

/

/

\ﬁ \\:\
S
W
Y, lﬂl(\ Q Front
Wb
AR MEF468FA
L

[
(11213%
\4[]]e/

4 €& &)

SEF119S

o]

DISCQNKECT

pil &

1
(1]213)
4ls6/

&

SEF120S

{Tank fuel temperature sensor).
Refer to “COMPONENT INSPECTICN”

A

(Cont’d)
DIAGNOSTIC PROCEDURE
INSPECTION START
:
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect tank fuel temperature sensor | ® Harness connectors
harness connector. (2.
2, Turn ignition switch “ON". ® Harness for open or short
3. Check voltage between terminal (@ and between ECM and tank
greund with CONSULT or tester. fuel temperature sensor
Voltage: Approximately 5V If NG, repair harness or con-
l oK nectar.
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF”, | ® Harness connectors
2. Check harness continuity between termi- D}
nal @ and body ground. @ Harness for open or short
Continuity should exist. between ECM and tank
If OK, check harness for short. fuel temperature sensor
oK 1t NG, repair harness or ¢on-
l nectors.
CHECK COMPONENT NG

Replace tank fuel tempera-
ture sensor.

below.
l oK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

Hot water

DISCONK

Tank fuel temperature
sensor cennector

EST

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

COMPONENT INSPECTION
Tank fuel temperature sensor

Check resistance by heating with hot water or heat gun as shown

in the figure.

Temperature °C (°F)

Resistance k{2

20 {68)

23-27

50 (122)

0.79 - 0.90

AEC145A

If NG, replace tank fuel temperature sensor.

EC-153
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0605)

ON BOARD DIAGNOSIS LOGIC
If a misfire oceurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen-

sor (OBD), the misfire is diagnosed.
The misfire detection logic consists of the following two conditions.

Engine speed ECM

Crankshaft position sensor {OBD)

hJ

1. One Trip Detection Logic (Three Way Catalyst Damage)

: When a misfire is detected which will overheat and damage the three way catalyst, the malfunction indi-
cator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the misfire
every 200 revoiutions.

If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will change
from blinking to lighting up.
(After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will cause
three way catalyst damage, the MIL will start blinking.}

2. Two Trip Detection Logic (Exhaust quality deterioration)
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs, the
malfunction indicator lamp will light up based on the second consecutive trip detection logic. In this
condition, ECM monitors the misfire for every 1,000 revolutions of the engine.

Diagnostic Trouble S Check ltems
tected when ... .
Code Nos. Malfunction is detected when {Possible Cause)
L ]
PO300 {0701) ® Multiple cylinders misfire. fmprolptler spark plug '
® |nsufficient compression
#® ncorrect fuel pressure
P0O301 {0608) #® No. 1 cylinder misfires. @ EGR valve
® The injector circuit is open or shorted.
P0302 (0607) ® No. 2 cylinder misfires. ® |njectors
® |ntake air leak
P0303 {0606) ® No. 3 Cylinder misfires. ® The ignition Secondary circuit is open or
shorted.
® | ack of fuel
° . -
P0304 {0605) No. 4 cylinder misfires. o Magnetized flywheel (crive plate)

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE (Overall)

1) Turn ignition switch “ON”, and select “DATA MONITOR” mode with CONSULT.
2} Start engine and warm it up sufficiently.

} Turn ignition switch “OFF” and wait at least 3 seconds.

} Start engine again and drive at 1,500 - 3,000 rpm for at least 8 minutes.

OR

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 3 seconds.

3} Start engine again and drive at 1,500 - 3,000 rpm for at least 8 minutes.
4) Select “MODE 3" with GST.

Nz

OR

NO

TOOLS

1) Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF” and wait at least 3 seconds.

3) Start engine again and drive at 1,500 - 3,000 rpm for at least 8 minutes.
4) Perform “Diagnostic Test Mode Il (Self-diagnostic results)” with EGM.

294 EC-154



TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (DTC: 0701 - 0605) (Cont’d) “
DIAGNOSTIC PROCEDURE
INSPECTION START
CHECK FOR INTAKE AIR LEAK. NG [ piscover air leak location =i
Start engine and run it at idle speed. Listen | and repair.
for the sound of the intake air leak.
SECS47A1 | CHECK EXHAUST GAS CLOGGING. NG [ Repair or replace it.
Stop engine and visually check exhaust "
E] B ACTIVE TEST B D tube, three way catalyst and muffler for
dent.
* % %k POWER BALANCE % % %
— = =— MONITOR = = = lOK FE
CMPS-RPM (REF)  82Brpm _
MAS AIR/FL SE - 1.53V CHECK EGR FUNCTION NG | Repai
. .| Repair EGR system. )
IACV-AAC/V 28% Perform “Procedure for malfunction B” " &L
m “OVERALL FUNCTION CHECK”, EC-169.
|
Bl 2002 s lOK -
R o
sersean! | PERFORM POWER BALANCE TEST. JGoto A .
/@- 1. Perform “POWER BALANCE” in " -
B = “ACTIVE TEST” mode. i
Injeotor harness —— 2. ls there any cylinder which does
connector not .produce a monj)entary
e~ \ifor No.2 cylinder) engine Spg‘:’ drop’ TF
- vy -
o2 When disconnecting each injector
harness connector one at a time, is .
there any cylinder which does not B
produce & momentary engine
speed drop?
iYes F&
7 ‘ 7
SEF12258
/ N onr—HRNE CHECK INJECTOR. No .| Check injector(s} and cir- -
C Does each injector make an operating " cuit(s). Refer to EC-280. R
C &CA sound at idle?
» A
b 4 j & lYeS BR
7 Jm icle Cliew | B o
ey CHECK IGNITION SPARK. NG | CHECK COMPONENT
1. Disconnect ignition wire from spark | (Ignition wires). @F
plug. Refer to “COMPONENT =
2. Connect a known good spark plug to INSPECTION", EC-157.
ol the ignition wire.
71 Click 3. Place end of spark plug against a suit- OK LNG [Fg
C,.“r able ground and crank engine. Renl
' eplace.
SEF730L 4. Check for spark.
—_ OK BT
m fgnition wire Check ignition coil, power
transistor and their circuits.
Refer to EC-246. )
(Go to @ on next page.)
EL
b Y
- Spark plug
B4
v »
= SEF451R
295
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

Pressure

SEF2365

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0605) (Cont’d)
®

l

| CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

NG

lOK

Repair or replace spark
plug(s).

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer to
page EC-22)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kglem?, 34 psi)

NG

'LOK

Check fuel pump and cir-

7| cuit.

CHECK COMPRESSION PRESSURE.
® Check compression pressure.
Standard:
kPa (kg/cm?, psi)/300 rpm
1,236 (12.6, 179)
Minimum:
kPa (kg/cm?, psi)/300 rpm
1,040 {10.6, 151)
Difference between each cylinder:
kPa (kg/cm?, psi)/300 rpm

NG

98 (1.0, 14)
lOK

Check pistons, piston rings,
valves, valve seats and cyl-
inder head gaskets.

CHECK IGNITION TIMING.
Perform BASIC INSPECTION, EC-6Q.

NG

Y

lOK

Adjust ignition timing.

CHECK MASS AIR FLOW SENSOR.
Check “MASS AIR FLOW" in
“DATA MONITOR” mode with
CONSULT.
1.8 - 6.5 gm/sec: at idling (2WD)
2.1 - 6.0 gom/sec: at ldling (4WD)
7.7 - 15.0 g-m/sec: at 2,500 rpm
(2WD)
6.8 - 13.3 g-m/sec: at 2,500 rpm
(AWD)
OR

NG

Check “mass air flow” in MODE 1
with GST.

1.8 - 6.5 g'm/sec: at idling {2WD)
2.1 - 6.0 g'm/sec: at idling (4WD)
7.7 - 15.0 g-m/sec: at 2,500 rpm

{(2WD)

6.8 - 13.3 g'm/sec: at 2,500 rpm

(4WD)

¢ OK
(Go to on next page)

EC-156

A4

Check connectors for
rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-94.

i NG, repair or replace it.




TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0605) (Cont’d)

|

CHECK SYMPTOM MATRIX CHART. NG | Repair or replace.
Check items on the rough idle symptom in "
“Symptom Matrix Chart”, EC-79.

LOK

Some tests may cause a Diagnostic
Trouble Code to be set.

Erase the DTC from the ECM memory
after performing the test. Refer to EC-31.

.

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

and retest.

INSPECTION END

SEF174P

COMPONENT INSPECTION

Ignition wires

1. Inspect wires for cracks, damage, burned terminals and for
improper fit.

2. Measure the resistance of wires to their distributor cap termi-
nal. Move each wire while testing to check for intermittent
breaks.

Resistance: _
13.6 - 18.4 kQ¥/m (4.15 - 5.61 k(V/ft) at 25°C (77°F)
If the resistance exceeds the above specification, inspect igni-
tion wire to distributor cap connection. Clean connection or
replace the ignition wire with a new one.

EC-157

.

C RS

EL
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TROUBLE DIAGNOSIS FOR DTC P0335

Core~
/

i

' nrzp{l

A=

|
/ - Coil

=~ Permansnt magnet

SEF956N

Crankshaft position

C:sensor {OBD)

harness connector

Front ieft brake hose SEF1245

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 flywheet or drive
plate. It detects the fluctuation of the engine revolution.

The sensor consists of a permanent magnet, core and coil.

When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sensor
changes.

The ECM receives the voltage signal and detects the fluctuation of
the engine revolution.

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

Diagnostic

Trouble Code Malfunction is detected when ... Ch?Ck ltems
(Possible Cause}
No.
P0335 ® The proper pulse signal from the crankshaft position | ® Harness or connectors

0802

sensor (CBD) is not sent to ECM while the engine is {The crankshaft position sensor (OBD) circuit is
running at the specitied engine speed. open.)

® Crankshaft position sensor (OBD)

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 15 seconds at idle
speed.

OR
@;ﬁ? 1) Start engine and run it for at least 15 seconds at idle
=/ speed.
2) Select “MODE 3” with GST.
OR
Start engine and run it for at least 15 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

ey 1)

EC-158



TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: 0802) (Cont’d) 2
EC-CKPS-01
Bl
CRANKSHAFT
POSITION e - Detectable ling for DTC
OR (OBD) — : Non-detectable line for DTC e

A ——
I 1!
—~- 1
N
]
1
Iy
{1
11
I
1!
N
'I‘ !‘
®-——----
3 i
— Ira

R G
bt B
H G [T
(o S oY ® —
: ! ' :
I ! §
| | |
I I —— : Pod 73
L= G___. r-:,_l l_l—;—l_ljo
| INT
a_ 56 =P To EC-ECTS CONNECTOR-1 -
- oEY ] |G i

mae B/G = To EC-TPS

(¢
Sk

R B/G EE
.
|53 | 50 ||
RGC/S GND-A ECM (ECCS
CONTROL &
MODULE) B B
=+ =+
b iG]
Refer to last page (Feldout page).
ATETEEN @
SHE =
Nalel7]s/ "y (2D &y .
FL%
I |
101[102[ 1037 |104]105] 108 3]s
107[108[100| [11of111}112 4243 EL
- 4950
1131141115 181171158
i

AECOB3A
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TROUBLE DIAGNOSIS FOR DTC P0335

-

— Front left brake hose

Crankshaft position
sensor (CBD)
harness connector

SEF124S

DISCONNECT

€ &

ECM

[of connECTCR]|

[Q]

|

53

SEF1265

DISCOMNECT

(12

€ &

')

SEF127S

300

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: 0802) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START
v

CHECK INPUT SIGNAL CIRCUIT. NG | ©heck the following.

1. Turn ignition switch “OFF”, "| ® Hamess connectors

2. Disconnact crankshaft position sensor @43,

(OBD) harness connector and ECM ® Hamness for open or short
hamess connector. between ECM and crank-

3. Check continuity between ECM terminal shaft position sensor
&3 and terminal (1. (OBD)

Continuity should exist. if NG, repair harness or con-
If OK, check harness for short. nectors.
OK
8] ¥

CHECK GROUND CIRCUIT. E} Check the following.

1. Turn ignition switch “"OFF”. ® Harness connectors

2, Reconnect ECM harness connector. @4d,

3. Check harness continuity between ter- ® Harness for open ot short
minal @ and engine ground. between ECM and crank-
Continuity should exist. shafi position sensor
It OK, check harness for shor. (OBD)

oK If NG, repair harmess or con-
nectors.
Y
CHECK COMPONENT NG | Replace crankshaft posi-
[Crankshatt position sensor (OBD)]. "| tion sensor (OBD).

Refer to “COMPONENT INSPECTION"

on next page.
l oK

Disconnect and reconnect harness ¢onnec-
tors in the circuit. Then retest.

i Trouble is not fixed.

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

INSPECTION END

EC-160




TROUBLE DIAGNOSIS FOR DTC P0335

SEFI60N|
r‘\
Sad
=TT
o e L2
SEF151P

Crankshaft Position Sensor (CKPS) (OBD)
(DTC: 0802) (Cont’'d)

COMPONENT INSPECTION

Crankshaft position sensor (OBD)
Disconnect crankshaft position senscr (OBD) harness connec-

1.

2.
3.
4

tor.

Loosen the fixing bolt of the sensor.
Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 166.5 - 203.5¢) at 20°C
(68°F)

EC-161

&3

i
ER

LG
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TROUBLE DIAGNOSIS FOR DTC P0340

Reter head

Igniticn coil
with power

transistor
SEFQ98R

T I
/\\\-\ml-.HJ.J
i

W
v
o

180° signal slit for No. 1 cylinder

Rotor plate

SEF853B

Camshaft Position Sensor (CMPS) (DTC: 0101)
The camshatft position sensor is a basic component of the ECCS.
It monitors engine speed and piston position. These input signals
to the ECM are used to controt fuel injection, ignition timing and
ather functions. _

The camshaft position sensor has a rotor plate and a wave-form-
ing circuit. The rotor plate has 360 slits for a 1° signal and 4 slits
for a 180° signal. The wave-forming circuit consists of Light Emit-
ting Diodes {LED) and photo diodes.

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

Diagnostic .
L Check items
Troutln\II%-COde Malfunction is detected when ... (Possible cause)
P340 ® Either 17 or 180° signal is not sent to ECM for the ® Harness or conneactors
0101 first few seconds during engine cranking. {The camshaft pasition sensor circuit is cpen or
........................................................................................... shorted.)
. . . ® Camshaft position sensor
& Fither 1° or 180° signal is not sent to ECM often ® Starter motor (Refer to EL section.)
enough while the engine speed is higher than the ® Starting system circuit (Refer to EL section.)
specified engine speed. ® Dead (Weak) battery
® The relation between 1° and 180° signal is not in the
normal range during the specified engine speed.
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Note: Before performing the foilowing procedure, confirm that
battery voltage is more than 10.5V.
@. 1} Turn ignition switch “ON" and select “DATA MONITOR”
/ mode with CONSULT.
2) Start engine and run it for 2 seconds. (If engine does not
run, crank engine for at least 2 seconds.)
OR
@;E 1) Start engine and run it for 2 seconds. (if engine does not
run, crank engine for at least 2 seconds.)
2) Select “MCDE 3” with GST.
— OR
(noy 1) Start engine and run it for 2 seconds. (If engine does not
run, crank engine for at least 2 seconds.
2) Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON”.
3) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM.
302
EC-162



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (DTC: 0101)
(Cont’d)

%)
=

EC-CMPS-01 4
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s : Detectable line for DTC
Reter to m— : Non-detectable line for DTC
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TROUBLE DIAGNOSIS FOR DTC P0340

N

Camshaft position sensor and power
. transisior harness connector SEF1283

B

=<l
(Iz[3]4]5]8)

SEF1295

DISCONNECT DISCONNECT

A€ &

[ Fom IBIGONNECTOHH (—ﬁ AR E

1567
41 a6+ 44
i ™
o
SEF130S

304

Camshaft Position Sensor (CMPS) (DTC: 0101)

(Cont’d)

DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

l

CHECK POWER SUPPLY.

NG

1. Turn ignition switch “"OFF".

2. Disconnect camshaft position sensor
harness connector.

3. Tum ignition switch “ON".

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

lOK

Loosen and retighten engine ground
SCrews.

. l

.| Check the following.
| ® Hamess for open or short

between camshaft posi-
tion sensor and ECM

® Harness for open or short
hetween camshaft posi-
tion sensor and ECCS
relay

If NG, repair hamess or

connectors.

CHECK INPUT SIGNAL CIRCUIT.

NG

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between fermi-
nal @ and ECM terminal (180°

signal}, terminal @ and ECM terminals
, @ (1° signal).

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

iOK

.| Repair harness or connec-
"| tors.

CHECK COMPONENT

NG

{Camshaft position sensor).
Refer to “COMPONENT INSPECTION"

on next page.
l OK

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.

INSPECTION END

EC-164

.| Replace camshaft position
"| sensor.




TROUBLE DIAGNOSIS FOR DTC P0340
Camshaft Position Sensor (CMPS) (DTC: 0101)

(Cont’d) il
BISCHHEST DIAGNOSTIC PROCEDURE (NON-DETECTABLE
4 €& & CIRCUIT) -
(T[2[3]41515 INSPECTION START
B
[Q] CHECK GROUND CIRCUIT. NG [ Check the following. _
- Check harness continuity between terminal "1 ® Joint connecior-1 LG
= and engine ground. ® Harness for open or short
SEF1318| | Continuity should exist. between camshaft posi-
If OK, check harness for short. tion sensor and ground
oK If NG, repair harmess or
i connectors.
NG ” RE
CHECK COMPONENT . | Replace camshalft position
(Camshaft position sensor). 7| sensor.
Refer to “COMPONENT INSPECTION” .
below. GL

J,OK

Discannect and reconnect harness connec- [T
tors in the circuit. Then retest.

l Trouble is not fixed. aT
Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM hamess connector . TE
and retest.
| EP]
INSPECTION END
P&
=10y
o commEcT ‘@ COMPONENT INSPECTION RA
HS E} i Camshaft position sensor
(—,—P%T'T—) 1. Start engine =
2. Check voltage between terminals (3), (&) and ground with AC
range.
8T
. D S
Condition Terminals Voltage
’ ) . . (3) and ground Approximately [BiS
L Engine running at idie @ and ground 2.7V* (AC)
SEF750R o - - -
. Average voltage for pulse sighal {Actual pulse signal can be confirmed by _
oscilloscope.) BT
If NG, replace distributor assembly with camshaft position sen-
S0r,
3. Visually check signal plate for damage or dust. [N
EL
ITE
AEC148A
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TROUBLE DIAGNOSIS FOR DTC P0400

SYSTEM DESCRIPTION

EGR Function (DTC: 0302)

Camshaft position sensor

Engine speed

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

lgnition switch

Start signal

ECM

(ECCS EGRCT
» control > solenoid

moduie) valve

Y

Throttle position sensor

Throttle position

h 4

This system cuts and controls vacuum applied to the
EGR valve to suit engine operating conditions. This
cut-and-control operation is accomplished through
the ECM and the EGRC-solenoid valve. When the
ECM detects any of the following conditions, current
flows through the solencid valve. This causes the

LN BN BN BN BN

port vacuum to be discharged into the atmosphere
and the EGR valve remains closed.

Low engine coolant temperature

Engine starting

Engine stopped

Engine idling

Excessively high engine coolant temperature
Mass air flow sensor malfunction

EGR and vacuum

EGR valve—
| \_ignition switch (power supply)}

EGRC-solenoid valve

y [ - ECM

I

valve

= ~ECM
?] @/ 4 EGR temperature sensor
" —* —
*EQL—/\X j j

EGRC-BPT

Throttle
body

SEF8410Q

Qo000
poood

SEF783K

EC-166

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in response
to throttle valve opening. The vacuum controls the movement of a
taper valve connected to the vacuum diaphragm in the EGR valve.



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (DTC: 0302) (Cont’d) .
EGRC-solenoid valve @l

The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the sole-
neid valve is energized. A plunger will then move to cut the vacuum
L o signal {from the throttie body to the EGR valve).

Vacuum When the ECM sends an OFF signal, the vacuum signal passes
through the solenocid valve. The signal then reaches the EGR valve.

To EGR valve

To intake f

air flow

1e

SEF240PD
ON BOARD DIAGNOSIS LOGIC
EGR temperature If the absence of EGR flow is detected by EGR temperature sen-
sor under the condition that calls for EGR, a low-flow malfunction -
sensor e Fe
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. -y
ECM T
SEFQ73P
AT
Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0400 A} The exhaust gas recirculation (EGR) fiow is exces- |® EGR valve stuck closed T
0302 sively low during the specified driving condition. ® EGRC-BPT valve leaking
® Passage blocked
® EGRC-solenoid valve [ET
® Tube leaking for EGR valve
® EGR temperature sensor
................................................................................................................................................................................ =
B) The exhaust gas recirculation (EGR) flow is exces- ;| ® EGRC-solenoid valve
sively high during the specified driving condition. ® EGR valve [eaking or stuck open
® EGR temperature sensor =5
OVERALL FUNCTION CHECK
Use this procedure to check the overall EGR function. During this check, a DTC might not be confirmed. s

Before starting with the following procedure, check the engine coolant temperature of the freeze frame data
with CONSULT or Generic Scan Tool. &7
If the engine coolant temperature is higher than or equal to 55°C (131°F), perform only “Procedure for mal-
function A”.

If the engine cooclant temperature is lower than 55°C (131°F), perform both “Procedure for malfunction A” and 5o
“Procedure for malfunction B”. In this case, check DTCs in the ECM and perform inspections one by one based

on “INSPECTION PRIORITY”, EC-83.

EL
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o

\\y/z EGR temperature
- sensor harness
: connector

&2 Throltle body
/i@)@y (\
M6
SEF1325

connector

valve harness /- .t,-\ L
Z
3—@«/ & \J‘jJ (-@‘h‘ R

\}"o\E" \ ‘®/C,Throtﬂ8 bod

A

SEF1815

AE i

SEF1335

A€

=cM o comnzcTor]|
50

A€
G |

[Q]

SEF1245

EGR Function (DTC: 0302) (Cont’d)
Procedure for malfunction A

1) Start engine and warm it up sufficiently.
2} Check for the EGR valve lifting when revving from 2,000 rpm
up to 4,000 rpm under no lead.

EGR valve should It up and down without sticking.
following methods:
o Select “EGRC SOLENQOID VALVE” in "ACTIVE TEST”
mode with CONSULT and turn the solencid valve
@ ® Disconnect EGRC-solenoid valve hamess connector.
' (The DTC for EGRC-solenoid valve will be displayed,
howevert, ignore it.)
nector terminal (1) and ground at idle speed.
Less than 4.5V should exist.
4)  Turn ignition switch “OFF”.
harness connector terminal (2) and ECM terminal 9.
Continuity should exist.
5) Perform “COMPONENT INSPECTION”, “EGR temperature

If EGR valve does not lift up and down, try again with either of the
“OFF".
3) Check voltage between EGR temperature sensor harness con-
Check harness continuity between EGR temperaiure sensor
sensor”’, EC-173.

Overall function check

Check the EGR valve
lifting when rewving
engine from 2,000 rpm
up to 4,000 rpm.

SEFB420

308

EC-168
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EGR Function (DTC: 0302) (Cont’d)

Procedure for malfunction B &l
macrvetesTlH O 1)  Start engine.
ecresoy ON \E/ 2) Turn EGRC-solenoid valve “ON” in "ACTIVE TEST" o5
mode with CONSULT.
======zz MONITOR ==z====== 3) Check for the EGR valve lifting when revving from 2,000
CMPS+RPM (REF)  Orpm rpm up to 4,000 rpm under no load. =
EGR valve should be closed and should not lift up. =
OR
i) 1) Confirm the engine coolant temperature is lower than |
m| ONJOFF ” OFE ] e 55°C (131°F) in “Mode 1” with generic scan tool.
SEF0760 Perform the following steps before its temperature
becomes higher than 55°C {131°F).
CONNECT 2) Start engine.
. “ 3)  Check for the EGR valve lifting when revving from 2,000
rom up to 4,600 rpm under no load. =
EGR valve should be closed and should not lift up. FE
CM | O] CONNECTOR | OR
51 13 @ 1) Confirm the voltage between ECM terminals &9 and @9 -
- is higher than 2.08V. i
Perform the following steps before the voltage becomes
lower than 2.08V. e
2)  Start engine. HT
@ & SEFOTIP 3) Check for the EGR valve lifting when revving from 2,000
rpm up to 4,000 rpm under no load.
EGR valve should be closed and should not lift up. AT
Overall function check
TF

Check the EGR valve
lifting when revving

engine from 2,000 rpm ER
up to 4,060 rpm. =

SEF642Q
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EGR Function (DTC: 0302) (Cont'd)

EC-EGRC1-01

IGNITION SWITCH
ON or START mmmm : Detactable line for DTC

e Non-detectable line for DTC

Refar to "EL-POWER".
15A

[]

B/W

EGRC-
T lsalenoin
VALVE EGR

TEMPERATURE
% r@w SENSOR
[2]
r KN

G/OR B/G

WL G/OR B/G
103 Ilﬁll Eal
ECM (ECCS
EGR EGRTS GND-A | SENTROL
MODULE)
H®
o 5
r:'l ]
101]102)109] [104[105{106 e
107]108)109] [110[111]112 '
113]114|115] [118[117[118 w H.S.

AECO51A
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/W
Vacuum hosej

connected

to EGR valve  SEF1355

=
Split

Clogging

—
j(% Improper connection

SEF109L

EGR Function (DTC: 0302) (Cont’d)

DIAGNOSTIC PROCEDURE

BEGRC soLv CIRCUIT I
DOES THE SOLENCID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

next |[ NO ][ YES |

MEF257D)

BACTVETESTER [ ]

ON

EGRC SOL/V

= = =MONITOR == = =
CMPS-RPM{REF) Orpm

MEFZ98F

INSPECTION START
'
CHECK VACUUM SOURCE TO EGR OK.}_ CHECK COMPONENTS
VALVE. (EGR valve, and EGRC-
1. Start engine and warm it up sufficiently. BPT vaive).
2. Race engine speed at about 2,000 - Refer to “COMPONENT
4,000 rpm. INSPECTION”, EC-173.
3. Disceonnect vacuum hose to EGR valve.
4. Make sure that vacuum exists. v NG
Vacuum should exist. ‘
Replace malfunctioning
NG component(s).
B ' v
CHECK VACUUM HOSE.
Check vacuum hose for clogging, cracks
or improper connection.
NG
A
CHECK COMPONENT NG | Replace EGRC-sotenoid
(EGRC-solenoid valve). valve.

1. Turn ignition switch “ON".

2. Perform “EGRC SOL/V CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

OR

1. Turn ignition switch “ON™.

2. Turn EGRC-solenoid valve "ON”
and “OFF" in "ACTIVE TEST"
mode with CONSULT and check
operating sound.

OR

"“. 1. Warm up engine sufficiently.

A=/ 2. Turn ignition switch “OFF” and
wait at least 7 seconds.

3. Turn igniticn switch “ON”.

4. Check operating sound of the
solenoid valve when depressing
and fully releasing accelerator
pedal.

H

o

v OK

®

EC-171

AT

aT

=7
i
St
it}

0 /2
R
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312

EGR Function (DTC: 0302) (Cont’d)

®
'

CHECK COMPONENT

NG

{EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION"
on next page.

.| Replace EGRC-solenoid

valve.

OK
A
CHECK COMPONENT NG | Replace EGRC-BPT valve.
(EGRC-BPT valve). "
Refer to “COMPONENT INSPECTION”
onh next page.
OK
Y
NG

CHECK VACUUM HOSE.

Y

Check vacuum hose into EVAP canister
for clogging, cracks or improper connec-
tion.

oK
L

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

Trouble is not fixed.

k4

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

nector and retest.
v

Check resistance of EGR temperature
$ensor.

Refer to “COMPONENT INSPECTION"
on next page.

h 4

INSPECTION END

EC-172

Repair it.
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EGR Function (DTC: 0302) (Contd)

COMPONENT INSPECTION Gl
EGR valve

EGR valve

Apply vacuum to EGR valve vacuum port with a hand vacuum #l2

pump.

EGR valve spring should lift. Bl

If NG, replace EGR valve. L

MEF137D
EGRC-solenoid valve
Check solenoid valve, following the table as shown below:
Air passage Air passage F=
Conditions continuity continuity
between @ and between @ and © -
12V direct current supply Gl
BATTERY between terminals @ Yes No
and @ e
No supply No Yes v
MEC48eB|  |f NG, replace the solenoid valve.
EGR temperature sensor AT
o Check resistance change and resistance value.
EGR temperature Voltage Resistance I
°C (°F) (V) (M)
0 (32) 4,81 7.9-97 BT
50 (122) 2.82 0.57 - 0.70
[&] 100 {212) 0.8 0.08 - 0.10 -
s
P If NG, replace EGR temperature sensor.
SEF843Q

EGRC-BPT valve R

1. Plug one of two ports of EGRC-BPT valve.

2.  Vacuum from the other port and check for leakage whlie apply- Bz
ing a pressure above 0.981 kPa (100 mmH,0, 3.94 inH,0)
from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve. ar

f Apply pressure T
SEF083P
BT
(Rl
g
i

EC-173 313
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (DTC: 0306)

ECM
Ignition switch
(power supply) :
Throttle --—- ‘
body —— | Air duct
EGRC-solenoid valve
Air
filter
ECM
EGR valve
EGR
C O temperature
sensor
Exhaust pressurae ‘n
E(?RC-BPT Intake
valve manifold
Exhaust
manifold
SEF453PB

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throttle body vacuum
applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to positioning of
the EGR valve or to engine operation.

ON BOARD DIAGNOSIS LOGIC

If too much EGR flow exists due to an EGRC-BPT valve malffunction, off idle engine roughness will increase.
If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGRC-solenoid valve.
If the engine roughness is reduced at that time, the EGRC-BPT valve malfunction is indicated.

Diagnostic Trouble Code
Na.

Malfunction is detected when ...

Check ltems
(Possible Cause)

PO402 ® The EGRC-BPT valve does not operate properly. | ® EGRC-BPT valve
0306 ® Misconnected rubber tube
® Blocked rubber tube

EC-174
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EGRC-BPT Valve Function (DTC: 0306) (Cont’d) )
OVERALL FUNCTION CHECK &
Use this procedure to check the overall function of the EGRC-BPT valve. During this check, a DTC might not
be confirmed.
1. Disconnect the rubber tube to the EGRC-solenoid valve at the intake manifold.
2. Disconnect the rubber tube to the EGRC-solenoid valve at the EGRC-BPT vaive.
Connect the intake manifold and the EGRC-BPT valve. (The intake manifold vacuum will be directly applied M
to the EGRC-BPT valve.) H
3. Star engine.
4. Check for the EGR valve lifting with engine at less than 1,500 rpm under no load.
EGR valve should remain closed.

5. Check the EGR valve lifting when revving from 2,000 rpm up to 4,000 rpm under no load. E

EGR valve should lift up, and go down without sticking when the engine is returned to idle.
6. Check rubber tube between EGRC-solenoid valve and throttle body for misconnection, cracks or biock-

ages.
| EGRC-BPT valve . FE
&L
EGR valve

Check the EGR valve lifting W1
&
Tk
g P

(.//fThrottle body

P p—

i,
1R

6/%\ e

W

Removed EGCR hose AEC124A RL\

EE

COMPONENT INSPECTION

EGRC-BPT valve

1} Plug one of two ports of EGRC-BPT valve. ile
2) Vacuum from the other port and check leakage without apply-
ing any pressure from under EGR-BPT valve.
Leakage should exist.

{DF

X Mo pressure
SEF172P

315
EC-175



316

TROUBLE DIAGNOSIS FOR DTC P0420

ON BOARD DIAGNOSIS LOGIC

Three Way Catalyst Function (DTC: 0702)

ECM (ECCS control module)

Front
heated
oxygen
sSensor
Exhaust
gas B

Rear

heated
oxygen
sensor

Three
way
catalyst

Y

The ECM monitors the switching frequency ratio of
front heated oxygen sensor and rear heated oxygen
Sensofr.

A three way catalyst with high oxygen storage
capacity will indicate a low switching frequency of
rear heated oxygen sensor. As oxygen storage
capacity decreases, the rear heated oxygen sensor
switching frequency will increase.

When the frequency ratio of front heated oxygen
sensor and rear heated oxygen sensor approaches
a specified limit value, the second stage diagnosis
is applied.

The second stage diagnosis switches the mixture
ratio feedback control using front heated oxygen
sensor to rear heated oxygen sensor.

Then ECM measures the switching lag time
between front heated oxygen sensor and rear
heated oxygen sensor.

The longer lag time indicates the greater oxygen
storage capacity. If the lag time is within the speci-
fied level, the three way catalyst malfunction is diag-
nosed.

e The three way catalyst function has one trip detection logic.

Diagnostic Trouble

Malfunction is detected when ...

Check Items

Code No. (Possible Cause)
P0420 ® Three way catalyst does not operate properly. ® Three way catalyst
0702 ® Three way catalyst does not have enough oxygen storage ¢ Exhaust tube

capacity.

® intake air leak
® |njectors
® |njector ieak

OVERALL FUNCTION CHECK
* Use this procedure to check the overall function of the three way catalyst. During this check, a DTC might not

be confirmed.

% MONITOR ¥ No FalL []
CMPS*RPM(REF)  2137rpm
MAS AIR/FL SE 1.96V
COOLAN TEMP/S 84°C
FR 02 SENSOR 0.37v
FR 02 MNTR LEAN
AR 02 SENSOR 1.30V
RR 02 MNTR I;[l RICH

RECORD

SEF097P

1)

3)
4)

Start engine and warm it up sufficiently.

Set “MANU TRIG” and “HI SPEED", then select “FR O2
SENSOR”, “RR 02 SENSOR", “FR 02 MNTR", “RR
02 MNTR” in “DATA MONITOR™ mode with CONSULT.
Touch “RECORD"” on CONSULT screen with engine
speed held at 2,000 rpm constant under no load.
Make sure that the switching frequency between
“RICH” and “LEAN" of “RR O2 SENSOR” is very less
than that of “FR 02 SENSOR”.

Switching frequency ratio =

Rear heated oxygen sensor switching frequency

Front heated oxygen sensor switching frequency

This ratio should be less than 0.6 (2WD models) and
0.8 (4WD models).

If the ratio is greater than 0.6 (2WD models) and 0.8
(4WD models), the three way catalyst is not operating
properly.

OR

EC-176
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Three Way Catalyst Function (DTC: 0702)

g (Cont’d) cl

' “ ) 1) Start engine and warm it up sufficiently.

Ej] @iﬂ @ @ 2) Set voltmeter probes between ECM terminals (front A
[_ECM__ o] CONNECTOR] heated oxygen sensor signal) and @ (engine ground),
% e . and ECM terminals & (rear heated oxygen sensor sig-

I 2y A nal) and {engine ground). el
15 s 3) Keep engine speed at 2,000 rpm constant under no
= = load.
0 -
y & 4} Make sure that the voltage switching frequency (high & e
D E D C oAy low) between ECM terminals & and is very less
SEF0aP than that of ECM terminals @8 and @3).

Switching frequency ratio =

Rear heated oxygen sensor voltage switching fre-
quency

7l

Front heated oxygen sensor voltage switching fre-
quency
GL
This ratio should be less than 0.6 (2WD models) and
0.8 (4WD models).
If the ratio is greater than 0.6 (2WD models) and 0.8 g7
{(4WD models), it means three way catalyst does not
operate properly.
.@\ ;‘
Note: If the voltage at terminal @8 does not switch periodi- A
cally more than 5 times within 10 seconds at step 3,
perform TROUBLE DIAGNOSIS FOR DTC PO130 =
(Front heated oxygen sensor) first. (See page
EC-124.)

B

2
5

log)
=)

HA
BL

1B
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Three Way Catalyst Function (DTC: 0702)
{(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

|

CHECK EXHAUST SYSTEM. NG‘ Repair or replace it.
Visually check exhaust tubes and muffler "
for dent.
l OK
SEF099P
NG

CHECK EXHAUST AIR LEAK. Repair or replace.

v

‘E CONNEST Start engine and run it at idle. Listen for
G} the sound of the exhaust air leak upstream
HS. three way catalyst.

[ Ecu TETCONNECTOR” L OK

102,104,107,109 NG
_v___’

CHECK INTAKE AIR LEAK. Repair or replace.

Y

Start engine and run it at idle. Listen for
the sound of the intake air Jeak down-
stream mass air flow sensor.

lOK

© o =

= SEF&91P NG
CHECK INJECTORS. _| Perform TRCUBLE DIAG-
1. Refer to WIRING DIAGRAM for 7| NOSIS FOR NON-DE-
| Injectors, EC-280. TECTABLE ITEMS, “Injec-
2. Check voltage between ECM terminals tors”. (See page EC-280.)
(02, Qod, [oD). or and ground Repair hamess or connec-
with CONSULT or tester. tors.

" Battery voltage should exist.

lOK

Remove injector assembly.

Refer to EC-23.

Keep fuel hose and all injectors connected
to injector gallery.

1. Turn ignition switch “OFF". Drips | peplace the injectors from
2. Disconnect camshaft position sensor | which fuel is dripping.
harness connector.
3. Turn ignition switch “ON".
Make sure fuel does not drip from injec-
tor.
lDoes not drip. Trouble
Check ECM pin terminals for damage and s no.: Replace three way catalyst.

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

fixed.

l Trouble is fixed.

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System &
(Small Leak) (DTC: 0705)

ON BOARD DIAGNOSIS LOGIC ME

This diagnosis uses two methods to detect leaks in the EVAP purge line.
The first method, the pressure test, makes use of vapor pressure in the fuel tank. The second method, the ]
vacuum test, makes use of engine intake manifold vacuum. =

Pressure test A

The EVAP canister vent control valve is closed to shut the EVAP purge line. The vacuum cut valve bypass
valve will then be opened to clear the line between the fuel tank and the EVAP canister purge control valve.
The EVAP control system pressure sensor can now monitor the pressure inside the fuel tank.

If pressure increases, the ECM will check for leaks in the line between the vacuum cut valve and EVAP can-
ister purge control valve. If no pressure does not increase, the ECM will perform the “Vacuum test”.

Vacuum test

If pressure does not increase in the “Pressure test”, the ECM will check for leaks in the line between the fuel
tank and EVAP canister purge control valve, under the following “Vacuum test” conditions. GL
The vacuum cut valve bypass valve is opened to clear the line between the fuel tank and the EVAP canister
purge control valve. The EVAP canister vent control valve will then be closed to shut the EVAP purge line off.

The EVAP canister purge volume control valve and EVAP canister purge control valve are opened to depres- [T
surize the EVAP purge line using intake manifold vacuum. After this occurs, the EVAP canister purge controt
valve and EVAP canister purge volume control valve will be closed.

ﬁPJ

EVAP canister

EVAP controf system pressure se;'? purge contrel m

Vacuum cut valve bypass valve solencid valve
EVAP shut ua\ve—\

TR
~ ®\ I EVAP canister
urge control valve )
Fuel tank Vacuum EVAP purg
cul valve |canister

EVAP canister

g
L=l

EVAP canister Fﬁ\
vent control \(%@ purge volume o
valve control valve SEF7820
RA
Bl
EL,

(D
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (DTC: 0705) (Cont’d)

Diagnostic
Trouble Code
No.

Check ltems

Malfunction is detected when ... (Possible Cause)

P0O440 ® EVAP control system has a leak.

0705 ® EVAP control system does nat operate properly.

Incorrect fuel tank vacuum relief valve

Incorrect fuel filler cap used

Fuel filler cap remains apen or fails to close.
Foreign matter caught in fuel filler cap.

Leak is in line between intake manifold and EVAF
canister purge control vafve.

Foreigh matter caught in EVAP canister vent control
valve.

EVAP canister or fuel tank leaks

EVAP purge fine {pipe and rubber tube} leaks
EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP control system
pressure sensor

Locse or disconnected rubber iube

EVAP canister purge contral valve

EVAP canister purge volume controf valve

EVAP canister purge control solencid valve
Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARO switch solencid valve

Blocked or bent rubber tube to MAP/BARQO switch
solenocid valve

*00e & S0

CAUTION:

e Use only a genuine fuel filler cap as a replacement. If an incorrect fuel filler cap is used, the MIL

may come on.

¢ If the fuel filler cap is not tightened propetly, the MIL may come on.
¢ Use only a genuine rubber tube as a replacement.

H@ SELECT DIAG MODE EI]

| work supPORT

| SELF-DIAG RESULTS

i

| pATA MONITOR

ACTIVETEST
| g

]

[ FUNCTION TEST

IiREEZE FRAME DATA

SEF373Q

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

&

CAUTION:

Always select “SINGLE TEST” with CONSULT when

performing the “FUNCTION TEST".

1) Select "EVAP (SMALL LEAK)” in “FUNCTION TEST”
mode with CONSULT.

2) Make sure that “OK” is displayed with “EVAP (SMALL
LEAK)”. (If “NG” is displayed, refer o “DIAGNOSTIC
PROCEDURE”.)

3) Check fuel filler cap and fuel tank when the fuel tank is
more than 3/4 full,

Refer to “DIAGNQSTIC PROCEDURE”, EC-183.
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (DTC: 0705) (Cont’d) '

EVAP canister purge
volume contrel valve

EVAP canister
purge control valve

9

Suitable rubber cap

SEF4038

One-way valve
{Part No. 14958 VGTOO)\. .

N

VAP canister

[ /]

EVAP canisler
SEF1375

EVAP canister venty
control valve

g v
TN
\%;(GT’E%\
Vacuum cut valve -
bypags valve -
harness connector

SEF1385

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EVAP con-
trol system (Small leak). During this check, a DTC might not be
confirmed.

NOTE:

Prepare one-way valve (Part No. 14958 V6700) for this test.

‘i:‘?]'. 1) Turn ignition switch “OFF".

2) Completely fill fuel tank.

3) As shown in the illustration above, disconnect hose run-
ning between EVAP canister purge volume control
valve and EVAP canister purge control valve. Plug
EVAP canister purge control valve connector using suit-
able rubber blind cap.

NOTE:

e Do not use incorrect size blind cap or damage to connec-
tor may result.

® Be sure to prevent blind cap from separating from connec-
tor when a pressure of +13.3 kPa (100 mmHg, 3.94 inHg,
1.93 psi} is applied.

4) Set up one-way valve (Part No. 14958 V6700), pressure
gauge and suitable pump as shown at left. Pressurize
the system to 13.3 kPa (100 mmHg, 3.94 inHg, 1.93
psi). Measure the amount of depressurization in kPa
{mmHg, inHg) after one minute with the system left
unattended.

Apply 12 volts DC to EVAP canister vent control valve.

The valve will close. (Continue to apply 12V until the

end of test.)

Apply 12 volts DC to vacuum cut valve bypass valve.

The valve will open. (Continue to apply 12V until the

end of test.)

EC-181
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TROUBLE DIAGNOSIS FOR DTC P0440

/

ﬁar ri

A

EVAP canister
~Y

/
Vacuum cut

prahve =2

-One-way valve

pump
SEF1395

322

Evaporative Emission (EVAP) Control System
(Small Leak) (DTC: 0705) (Cont'd)

7)

Disconnect rubber tube between vacuum cut valve and
EVAP shut valve. Set up one-way valve (Part No. 14958
V6700), pressure gauge and suitable pump as shown at
left.

Increase system pressure until gauge registers 13.3
kPa (100 mmHg, 3.24 inHg, 1.93 psi). [If pump is rated
at a discharge volume of 0.13¢ (1/8 US qgt, 1/8 Imp qt)
for one operating stroke, it is capable of increasing
pressure to 13.3 kPa (100 mmHg, 3.94 inHg, 1.93 psi)
with approximately 60 operating strokes. If pressure
does not increase at all during the test, diagnosis will be
ineffective (“NG”}].

CAUTION:

Do not allow pump pressure to exceed 13.3 kPa (100
mmHyg, 3.94 inHg, 1.93 psi). A higher pressure may
damage fuel tank and EVAP canister.

9)

Make sure that after 38 seconds the amount of pressure
recovery is within the following.

The measured amount in step 4 + 6.7 kPa (50
mmHg, 1.97 inHg, 0.97 psi).

10} Check fuel filler cap and fuel tank. Refer to “DIAGNOS-

TIC PROCEDURE", EC-183.

EC-182



TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System

&
(Small Leak) (DTC: 0705) (Cont’d) al
DIAGNOSTIC PROCEDURE
/‘\ INSPECTION START Hl&
hd
CHECK FUEL FILLER CAP. NG_ 1. Open fuel filler cap, then
1. Check that fuel filler cap does not clean cap and fuel filler @
remain open, closes properly and does neck threads using air )
SEF4340 not contain foreign matter. blower.
2. Check for genuine fuel filler cap design. 2. Replace with genuine
E A -'L\—_ 3. Check fuel tank vacuum relief valve. fuel filler cap.
EVAP canister purge Refer to “EVAPORATIVE EMISSION
olume contro! valve
SYSTEM", EC-18. ==
U
\, / OK
E v 6L
- CHECK COMPONENT NG_ Replace EVAP canister
Air cieaner (EVAP canister purge volume control " purge volume control
heusing o
/ N valve). ; valve. T
// Refer to “COMPONENT INSPEGTION®,
SEF1415| | EC-186.
oK i)
v
CHECK COMPONENT NG Replace EVAP canister =
(EVAP canister purge control valve). purge control valve.
Refer to “"COMPONENT INSPECTION”,
EC-187. o
OK
E r J?“;
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister vent control valve). "1 vent control valve. Ri
Refer to “"COMPONENT INSPECTION?”, e
EC-187.
OK ER
v
CHECK COMPONENT NG . | Replace EVAP canister 27
{EVAP canister purge control solenoid g purge contrel sclencid
valve). valve.
Refer to "COMPONENT INSPECTION", o5
EC-187.
i 0K .
® )

\ \\Throﬂle E;ody T
PO

‘i% Inis er purge EL
& [ EX:tfolczole;oiz v?lve
o 4 ”
2N SN\ W I
TN |

EC-183 323
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’f\ggolute

{pressurg sensor—
ALY Fo

Air cleaner
/ housing

SEF0945

Evaporative Emission (EVAP) Control System
(Small Leak) (DTC: 0705) (Cont’d)

®

l

MAP/BARO switch

CHECK COMPONENT

(Absolute pressure sensar).

Refer to “COMPONENT INSPECTION”,
EC-187.

NG

OK

v

Replace absclute pressure
Sensor.

CHECK COMPONENT

(MAP/BARO switch solencid valve).
Refer to “COMPONENT INSPECTION™,
EC-188.

3 5
1 Air cleaner/
housi
‘ y [ ousmgK (
SEF1485
P
//// I

N

Fuel purmp and tank

Right side — fuel temperature /
-frame sensor harness /

o connector PR

N

b MEF468FA

NG

Y

OK

v

Replace MAP/BARO
switch solenoid valve.

CHECK COMPONENT
(Tank fuel temperature sensor).

EC-188.

NG

Refer to “COMPONENT INSPECTION",

lOK

EC-184

Replace fank fuel tempera-
ture sensor.




TROUBLE DIAGNOSIS FOR DTC P0440

EVAP canister
T—

Vacuum cut
-One-way valve
{Part No. ™
14958 V6700)
Suitable
pump
SEF1395%

SEF137S)

EVAP canister vent
control valve

Vacuum cut valve
bypass valve
harness connector

Battery

SEF1385

Evaporative Emission (EVAP) Control System

(Small Leak) (DTC: 0705) (Cont’d)

n l

CHECK EVAP PURGE LINE.

Check EVAP purge line (pipe, rubber tube,

fuel tank and EVAP canister) for cracks.

Refer to "EVAPORATIVE EMISSION

SYSTEM, EC-18.

To locate cracked areas, apply soapy

water to locations in question. Disconnect

EVAP hose running between EVAP canis-

ter purge volume control valve and EVAP

canister purge control vailve. Plug EVAP
canister purge control valve connector
using a rubber blind cap. Refer to EC-181.

Apply pump pressure as shown in the fig-

ure at left, Air bubbles will appear from

cracked areas.

CAUTION:

Do not allow pump pressure to exceed

13.3 kPa (100 mmHg, 3.94 inHg, 1.93

psi). A higher pressure may damage

fuel tank and EVAP canister.

® Do not use super color check liquid,
etlc.

® Do not depressurize inside EVAP
purge line.

1. Turn ignition switch “QFF,

2. Apply 12 volts DC to EVAP canister
vent control valve. The valve will close.
(Continue to apply 12V until the end of
test.)

3. Apply 12 volts DC to vacuum cut valve
bypass valve. The valve will open.
{Continue to apply 12V until the end of
test.)

4. Disconnect rubber tube between
vacuum cut valve and EVAP shut valve,
Set up one-way valve (Part No. 14958
V6700), pressure gauge and suitable
pump as shown at left.

OK

Y

Clean EVAP purge line (pipe and rubber
tube} using air blower.

!

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

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

and retest,

INSPECTION END

EC-185

NG

Repair or replace it.

&)

s

El

FEe

CL

BT

AT

TF

1o
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!az! -

[Q]

4

L
@

N\ HE

SEF353Q

W acTivETEST I H

PURG VOL CONT/V  205tep

—mmm=m——=z MONITOR ==z=z====c
CMPS*RPM(REF) Orpm
FR 02 MNTR RICH

A/F ALPHA
THRTL POS SEN

[Qul[_uP | DWN ][Qd]|

SEF507R

SEF763P

EVAP canister purge
volume control valve

s
Air c\eaner/
housing
/ <7 N

@
¢ SEF1418

Evaporative Emission (EVAP) Control System
(Small Leak) (DTC: 0705) (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

1.

2.

Disconnect EVAP canister purge volume control valve
harness connector.
Check resistance between the following terminals.
terminal (2 and terminals (O, 3®
terminal (5) and terminals (@), (&)
Resistance:

Approximately 304} [At 25°C (77°F}]
Reconnect EVAP canister purge volume control valve
harness connector.
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “"ON".
Perform “PURG VOL CONT/A” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister purge
volume control valve shaft moves smoothly forward and
backward according to the valve opening.
If NG, replace the EVAP canister purge volume control
valve.

OR
Disconnect EVAP canister purge volume control valve
harness connector.
Check resistance between the following terminals.
terminal (2) and terminals (1), 3
terminal (5) and terminals (@), (&
Resistance:

Approximately 30Q} [At 25°C (77°F)]

Reconnect EVAP canister purge volume control valve
harness connector.
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON” and “OFF”. Check that EVAP
canister purge volume control valve shaft moves
smoothly forward and backward according to the igni-
tion switch pasition.
if NG, replace the EVAP canister purge volume control
valve.

EC-186
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Evaporative Emission (EVAP) Control System

e
(Small Leak) (DTC: 0705) (Cont’d) @l
EVAP canister purge control solenoid valve
Check air passage continuity. W&
@ Y . Air passage Air passage
= . Condition continuity continuity =l
‘ T between (A) and between (&) and (€
e / BATTERY 12V direct t supp!
Jd =l — irect current supply )
GZ%;Q between tarminals Yes No L&
SEF3130 No supply No Yes

If NG, replace solenoid valve.

FE
EL
T
EVAP canister purge EVAP canister purge control valve AT
[ control valve Check EVAP canister purge control valve as follows:
' //C,,- 1. Plug the port ®. i
. . 2. Apply pressure [80.0 kPa (600 mmHg, 23.62 inHg, 11.60 psi)]
& __;j:/ to port ®). Then keep it for 15 seconds, and check there is no
‘7{_// leakage. E
) 3. Repeat step 2 for port ©.
SEF285PA
EVAP canister vent control valve s
@ v@ Check air continuit
S 7\ o ec passage inuity. .
& . Air passage continuity ’
B Condition between @ and
12V direct current supply between ter- No 8T
minals @ and @
’ ]Q 51 - 63 Nem No supply Yes e
BATTERY {0.52 - 0.64.kg—m.
451 - 338 int | 1f NG, clean valve using air blower or replace as necessary.
o~ Absolute pressure sensor 1
H.S. e }\ﬁ 1. Remove absolute pressure sensor from bracket with its har-
— ness connector connected. H&
8lzl1) @ 2. Remove hose from absolute pressure sensor.
Absolute pressure , 3. Tumn ignition switch “ON” and check output voltage between
sensor }—‘ terminal (2) and engine ground. EL
¢ The voltage should be 3.2 to 4.8 V.
T D © 4. Use pump to apply vacuum of —26.7 kPa (-200 mmHg, -7.87
- = inHg, -3.87 psi) to absolute pressure sensor as shown in fig- D4
ure and check the output voltage. -
The voltage should be 1.0 to 1.4 V lower than the value
SEFUsEs measured in step 3.

EC-187 321
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M AcTive TEST B
Mapr/BaRO swiv - MAP
zoz====r== MONITOR zz=z=z=z
CMPS*RPM(REF) 700rpm
MAP/BARO SW/V MAP
ABSOL PRES/SE 1.3V

O

[ BARO | INITYV

SEF500R

B AcTIVETEST B

MAP/BARO sw/v  Baro

CMPSsRPM(REF)
MAP/BARO SWAV
ABSOL PRES/SE

700rpm
BARO
4.3V

=z======== MONITOR =zzzzz==:c

L]

SEF498R

Evaporative Emission (EVAP) Control System
(Small Leak) (DTC: 0705) (Cont’d)

CAUTION:

Always calibrate the vacuum pump gauge when using it.
5. U NG, replace absolute pressure sensor.

MAP/BARO switch solenoid valve

BATTERY

MEC488B

Hot water

DISCOMNEDT

Tank fuel temperature
sensor connector

o o

AEC145A

1. Start engine and warm it up sufficiently.
2. Perform "MAP/BARO SW/V” in “ACTIVE TEST” mode
with CONSULT.
3. Check the following.
® When “MAP” is selected, "ABSOL PRES/SE” indi-
cates approximately 1.3V,
e When “BARO” is selected, “ABSOL PRES/SE” indi-
cates approximately 4.3V.
4. If NG, replace solenoid valve.
OCR
@ 1. Remove MAP/BAROQ switch solenoid valve.
2. Check air passage continuity.
Air passage Air passage
Condition continuity continttity
between (A} and between (&) and (©
12V direct current supply
between terminals @ Yes No
and @
No supply No Yes

3. If NG, replace solenoid valve.

Tank fuel temperature sensor
Check resistance by heating with hot water or heat gun as shown

in the figure.

Temperature °C (°F)

Resistance k(1

20 (68)

23-27

50 (122)

0.79 - 0.90

if NG, replace tank fuel temperature sensor.

EC-188
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Evaporative Emission (EVAP) Canister Purge &l
Control Valve/Solenoid Valve (DTC: 0807)

SYSTEM DESCRIPTION Bl
Camshaft position sensor Engine speed -
Er
Engine coolant temperature sensor Engine coolant temperature R EVAP canister
ECM : »| purge control sole- -
Throttle position sensor Throtile position (ECCS noid valve e
7| control Vacuum
Vehicle speed sensor Vehicle speed N module) signal
v
ignition switch Start signal N EVAP canister
" purge control valve BE

This system controls the vacuum signal applied to ® Ignition switch “ON" &,
the EVAP canister purge control valve. & (Closed throttle position
When the ECM detects any of the following e Low or high engine coolant temperature
conditions, current does not flow through the EVAP e During deceleration b
canister purge control solenoid valve. ¢ Engine stopped
The solenoid valve cuts the vacuum signal so that ¢ |ow vehicle speed (M/T models)
the EVAP canister purge control valve remains AT
closed.

To EVAP canister purge controf valve COMPONENT DESCR'PT'ON 'TF
Intake i i
e "’ To intake EVAP canister purge control solenoid valve
vacuum air duct The EVAP canister purge control solenoid valve responds to sig-

signal

> nals from the ECM. When the ECM sends an OFF signal, the E
vacuum signal (from the intake manifold to the EVAP canister
purge control valve) is cut. . -
When the ECM sends an ON (ground) signal, the vacuum signal A
passes through the EVAP canister purge control solenoid valve.
The signal then opens the EVAP canister purge control valve.

SEF673PA
Vacuum signal from EVAP canister purge EVAP canister purge control valve . ER
EVAP canister purge [ control valve When the vacuum signal is cut by EVAP canister purge control
control solencle_/C”_ ,_5\ solenoid valve, EVAP canister purge control valve closes.
§ o 4 To EVAP 9l
‘ —— 77 __ canister
. j‘_'_' | purge control
rom solencid valve =
EVAP < /1 (f % RS
canisler m : 7_N ‘
BT
SEF343Q
L,
ELL,
BX
329

EC-189
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Evaporative Emission (EVAP) Canister Purge

Control

Valve/Solenoid Vatve (DTC: 0807)

(Cont’d)

EVAPORATIVE EMISSION SYSTEM DIAGRAM

Vacuum cut valve bypass valve
EVAP shut va!vc—\

EVAP canister
purge control
solencid valve

O

?\

acuum
cut valve

Fuel tank

EVAP control system pressure se(nz
EVAP canister
ont
EVAP purge control vaive
canister

EVAP canister—

EVAP canister
vent control
valve

4

purge volume
control valve

SEF782Q

Diagnostic Check Items
Trouble Cede Malfunction is detected when ... ‘
(Possible Cause)
No.
P0443 A) An improper voliage signal is sent to ECM through ® Harness or connectors
0807 EVAP canister purge control solenoid valve. (The EVAP canister purge control solenoid valve cir-

properly (stuck open).

B) EVAP canister purge control valve does not operate

cuit is open or shorted.)
EVAP canister purge control sclenoid valve

EVAP canister purge control valve

EVAF canister purge control solenoid valve
Vacuum hoses for ¢clogging or disconnaction
EVAP control system pressure sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. If the DTC cannot
be confirmed, perform “Procedure for malfunction B on next

page.

Procedure for malfunction A

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

OR
Turn ignition switch “ON” and wait at least 5 seconds.
Select “MODE 3" with GST.

OR

>
3)
&S 1
@ 7
@ )
3)

EC-

Turn ignition switch “ON” and wait at least 5 seconds.
Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON”.

Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.

190
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¥ MONITOR 3¢ NO FAIL
COOLAN TEMF/S 60°C

RECORD

|

SEF345Q

VEHICLE SPD
IGN ADVANCE ...
CALC LOAD

INTAKE AIR .........
FUEL SYS #1
FUEL SYS #2 .. ... UNUSED
SHORT FT #1 ..

LONG FT #1 ...
Q235 B1 51 ...
O2FTB1 51 . O
028 B1 82 .. 0.010V

SEF518R

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (DTC: 0807)
(Cont’d)

Procedure for malfunction B

/’E‘\} 1) Jack up drive wheels (2WD models} or lift up vehicle
N (4WD models).

2) Turn ignition switch “ON” and select “DATA MONITOR?”
mode with CONSULT.

3) Start engine and warm it up until the engine coolant
temperature rises to 60 to 80°C (140 to 176°F}, then
stop engine. (If the engine coolant temperature exceeds
the above range, stop engine and wait until the tem-
perature cocls down to within this range.)

4) Start engine and let it idle for at least 70 seconds.

5} Maintain the following conditions for at least 30 sec-
onds.

Gear position;

“2” or “D” range (A/T)
“3rd” or “4th” gear (M/T)

Vehicle speed:

50 - 80 km/h (31 - 50 MPH)

Engine speed:

1,500 - 2,500 rpm

Coolant temperature:

Less than 106°C (212°F)

OR

@@l 1) Jack up drive wheels (2WD models) or lift up vehicle
= (4WD models).

2) Turn ignition switch “ON” and select “MODE 1” mode
with GST.

3) Start engine and warm it up until the engine coolant
temperature rises to 60 to 80°C (140 to 176°F), then
stop engine. (If the engine coolant temperature exceeds
the above range, stop engine and wait until the tem-
perature cools down to within this range.)

4) Start engine and let it idle for at least 70 seconds.

5) Maintain the following conditions for at least 30 sec-
onds.

Gear position:

“2” or “D” range (A/T)
“3rd” or “4th” gear (M/T)

Vehicle speed:

50 - 80 km/h (31 - 50 MPH)

Engine speed:

1,500 - 2,500 rpm
Coolant temperature:
Less than 100°C (212°F)
6} Select “MODE 3" mode with GST.

=4

==
S

)
<

lT

EC-191 331
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Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (DTC: 0807)

- & & (Cont'd)

OR
o
Ecm | lCONNECTOR" (NTJ\ 1) Jack up drive wheels (2WD models) or lift up vehicle
{4WD models).

2) Turn ignition switch “ON".
3) Start engine and warm it up until the voltage between

l ’ ECM terminal 69 and ground drops to 1.2to 1.9V. (If the

voltage drops below the above range, stop engine and

= wait until the voltage rises to within this range.)

SEF487R 4) Start engine and let it idle for at least 70 seconds.

5) Maintain the following conditions for at least 30 sec-
onds.

Gear position:
“2” or “D” range (A/T)
“3rd” or “4th” gear (M/T)

Vehicle speed:
50 - 80 km/h (31 - 50 MPH)

Engine speed:
1,500 - 2,500 rpm

Voltage between ECM terminal 61 and ground:
More than 0.8V

8) Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON™.

7) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

332 EC-192



TROUBLE DIAGNOSIS FOR DTC P0443
Evaporative Emission (EVAP) Canister Purge

Control Valve/Solenoid Valve (DTC: 0807) &l
(Cont’d)
B3,
[
IGNITION SWITCH
ON or START mmmam : Detectable line for DTC
Refer to "EL-POWER". wemew : Non-detectable Hne for DTC Le
10A
WiB
=
WiB FE
n
@ = v/smpTo EL-METER
n A
B CL
I BT
BW
r.‘| EVAP CANISTER
[ plnGe A
CONTROL |
é SOLENOID :
VALVE
(2] TE
W/R
PO
FA
s Bl
[Fios]l
CPC ECM (ECCS
CONTROL .
MODULE) gr
BT
&
[
=
&
| | ) EL
101[102}103] |104} 105|106 - I'ilﬂ E frofororles]l  [aefzs] faofar] [s3fs4fss] [sel T
5]6]7 10 aal2s26[27]28)] [ap[az] [14[2s[46]57 58 5]60] fer]
107]108[108] [110f111]112 0 O PSRBTl fote| Tolicleelsofodles z 155
113[114]115] [116]117][118 16H7[18 34]35]36137 [66]47]68]69] -~

AECO052A
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Thrcttle body (r‘”'

G
'r
7

=

N

iy
"@“@
GNST

=)
.f EVAP canister purge control
F ‘ solencid harness connector

4

! 4

Aﬁ» R

TNARN
\ 45 k%
" AEC137A
E DHISCONNECT )
A € C) =
B &
= SEF488R
[ ecm |O|CONNECTOP”
105
[@]
SEF489R

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (DTC: 0807)

(Cont'd)
DIAGNOSTIC PROCEDURE
Procedure for malfunction A

INSPECTION START

l

CHECK POWER SUPPLY. NG‘ Check the following.
1. Disconnect EVAP canister purge control U1 @ 10A fuse
solenoid valve harness connector, ® Harness for open or short
2. Turn ignition switch “ON”. hetween EVAP canister
3. Check voltage between terminal @ purge control solencid
and ground with CONSULT or tester. valve and fuse
Voltage: Battery voltage If NG, repair harness or
lOK connectors.
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair hamness or connec-
1. Turn ignition switch “OFF". | tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
terminal and terminal (2.
Continuity should exist.
If OK, check harness for short.
i OK
NG

CHECK COMPONENT

{EVAP canister purge control solenoid
valve).

Refer to “CONMPONENT INSPECTION”,

Y

EC-196.
lOK

Discennect 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.

INSPECTION END

EC-194

Replace EVAP canister
purge control solenoid
vaive.
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‘\—»{(
_ /\F-\\/

EVAP canister
J{z purge control valve:
B N

Evaporative Emission (EVAP) Canister Purge

SEF1425
A
A BmacrvetesTl [
purcgcontsy O N
(PURG CONT VAC) VvC ON
=xz=z—===z= MONITOR ========
PURG CONT SV ON

SEF576Q

SEF1485

Control Valve/Solenoid Valve (DTC: 0807) o
(Cont’d)
Procedure for malfunction B
INSPECTION START
157
l
CHECK VACUUM SIGNAL. NG | CHECK COMPONENTS L&
. 1. Disconnect vacuum hose to 7| (EVAP canister purge con- '
= EVAP canister purge control trol solenoid valve).
vaive. Refer to “COMPONENTS
2. Start engine. INSPECTION” on next
3. Perform “PURG CONT S/V” in page.
“ACTIVE TEST” mode. oK
4. Check vacuum hose for vacuum g
when “PURG CONT S/V” is ON.
Vacuum should exist.
.‘@' 1. Start engine and warm it up suf- W=
&) -
A ficiently.
2. Stop engine.
3. Jack up drive wheels (2WD v BT
models} or lift up vehicle (4WD Check vacuum hoses for
models}. clogging or disconnection.
4. Discennect vacuum hose to Refer to “Vacuum Hose ET
EVAP canister purge control Drawing”, EC-10. i
valve,
5. Start engine. -
6. Check vacuum hose for vacuum TF
when revving engine up to
2,000 rpm.
Vacuum should exist. 20
lOK
CHECK COMPONENT NG | Replace EVAP canister )
{EVAP canister purge control valve). | purge control valve.
Refer to “COMPONENT INSPECTION” on
next page. o
bag i
LOK
Go to “TROUBLE DIAGNOSIS FOR DTC a5
P0450", “EVAP Control System Pressure D
Sensor (DTC: 0704)”, EC-202.
JIC g
CHECK EVAPORATIVE EMISSION LINE. | NG Repair EVAP purge line
Check EVAP purge line hoses for leak or | hoses.
clogging. ES
Refer to “Evaporative Emission Ling
Drawing”, EC-19.
+OK BT
INSPECTION END
HA
EL
16X
EC-195 335
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Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (DTC: 0807)
(Cont’d)

COMPONENT INSPECTION

EVAP canister purge control solenoid valve

Check air passage continuity.

BATTERY Air passage Air passage
Condition continuity continuity
between @ and between @ and @
SEF3130Q .
12V direct current supply
. Yes No
between terminals
No supply No Yes

If NG, replace solenoid valve.

EVAP canister purge EVAP canister purge control valve

control valve Check EVAP canister purge control valve as follows.

1. Plug the port ®.

2. Apply pressure [80.0 kPa (600 mmHg, 23.62 inHg, 11.60 psi)]
to port (&). Then keep it for 15 seconds, and check there is no
leakage.

3. Repeat step 2 for port ©).

SEF285PA

- EC-196
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Cail emra | Evaporative Emission (EVAP) Canister Vent «

Atmospheric pressure

side Control Valve (DTC: 0903)
valve The EVAP canister vent control valve is located on the EVAP can- &
ister and is used to seal the canister vent.

This solenoid (the EVAP canister vent control valve) responds to
¥ E D signals from the ECM. Efi

When the ECM sends an ON signal, the coil in the solenoid valve

X is energized.

oy A plunger will then move to seal the canister vent. The ability to seal G

Plunger Spring the vent is necessary for the on board diagnosis of other evapora-

SEF378Q|  tive loss sysiem components.

This solenoid valve is used only for diagnosis, and usually remains

When the vent is closed, under normal purge conditions, the
evaporative loss system is depressurized and allows “EVAP Con- [E

pr g 2 \' opened.
/ .

i — . ;
2 trol System (Small Leak)” diagnosis.
\@\-"ﬁ* L / Q’ ystem eak)” diag
¥ ey
)R -
— / / pyl Gl
' —_—
) ‘tﬂ -
- EVAP canister vent\ [T
\\ control valve V\
\\/// SEF143S
Diagnostic
I Check ltems
Troul?\lleo Code Malfunction is detected when .... (Possible Cause) -
PO446 A) An improper voltage signal is sent to ECM through ® Harness or connectors
0803 EVAP canister vent control valve. [EVAP canister vent centrel valve circuit is open ar
shorted.] El)
B) EVAP canister vent control valve does not operate ® EVAFP canister vent control valve
properly. & EVAP control system pressure sensor B,
® Blocked rubber tube to EVAP canister vent control o
valve
jT.;JZ?‘l
DIAGNOSTIC TROUBLE CODE CONFIRMATION a

PROCEDURE

Before performing the following procedure, confirm that battery g3
voltage is more than 12V.

Perform “Procedure for malfunction A”. If the DTC cannot be
confirmed, perform “Procedure for malfunction B” on next &7
page.
Procedure for malfunction A
1) Turn ignition switch “ON’".
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 5 seconds.
OR BT
(&= 1) Start engine and wait at least 5 seconds.
= 2) Select “MODE 3" with GST.
OR FUE,
@ 1) Start engine and wait at ieast 5 seconds.
2) Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON”. EL
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
resultsy” with ECM.

[I I',—“\}ﬁ
[E5

EC-197 337
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BATTERM

@5.1 - 6.3 Nem

(0.52 - 0.64 kg-m,

45.1 - 55.6 in-Ib)
SEF376Q

338

Evaporative Emission (EVAP) Canister Vent
Control Valve (DTC: 0903) (Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EVAP can-

ister vent control valve circuit. During this check, a DTC might not

be confirmed.

Procedure for maifunction B

1) Remove EVAP canister vent control valve from EVAP canister
and disconnect hoses from the valve.

2) Check air passage continulity.

. Air passage continuity
dition
Con between @ and
12V direct current supply between ter- No
minals @ and @
No supply Yes

EC-198



TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent )
Control Valve (DTC: 0903) (Cont’d) &l

EC-VENT/V-01 g,

IGNITION SWITCH E]'ﬂ
ON or START mmmm  Detectabls line for DTG =

e NoN-detectable line for DTC
Refer to "EL-POWER". on-detectable line for

154 ~
IER LG
T
B/W
= &
BAW
BV T
1 EVAP
ITI CANISTER
VENT
g CONTROL T
VALVE fEAH
i
R
I TE
B
D)
(C2)
M108 =)

ECM (ECCS
coey CONTROL
MODULE)
&
B&
_ 7
i (=] [¥]
AARRA RN 1[213]a =21 (Ca)
ohofi1hzfizfa ABEED Q25 .
w W Hid,
=l
101|102]103| fo4]105] 108 Al,
107[108 108} f110]111]112
IYE] ERE CRE 4 RS R R .
B3

AECO053A
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TROUBLE DIAGNOSIS FOR DTC P0446

control valve

harness connecicr
SEF1485

€& B

§iE3)

ool |

SEF1508
. DISCONMECT “ - DISCOMRECT
[ Ecwm Tl comizeror] T3
108
J
5EF1518

340

Evaporative Emission (EVAP) Canister Vent
Control Valve (DTC: 0903) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

NG

CHECK POWER SUPPLY. »| Check the following.

1. Disconnect EVAP canister vent control ® Harness connectars
valve harness connector. (i; ), .@

2. Turn ignition switch “ON”. ® 154 fuse

3. Check voliage between terminal @ ® Harmness for open or short
and ground with CONSULT or tester. hetwaen EVAP canister
Voltage: Battery voltage vent contrel valve and

fuse
oK I[f NG, repair harness or con-
nectors.
El L4 NG

CHECK OUTPUT SIGNAL CIRCUIT. »| Check the following.

1. Turn ignition switch “"OFF", ® Harness gonnectors

2. Disconnect ECM harness connector. ,

3. Check hamess continuity between ECM ® Harness for open or short
terminal and terminal between EVAP canister
Continuity should exist. vent control valve and
If OK, check haress for short. ECM

If NG, repair hamess or con-
OK nectors,
v

CHECK RUBBER TUBE FOR CLOG-

GING.

Check chstructed rubber tube to EVAP

canister vent contrel valve and clean the

rubber tube using air blower.

¥ OK
NG .

CHECK COMPONENT »| Raplace EVAP canister

(EVAP canister vent control valve). vent control valve.

Refer to “COMPONENT INSPECTION”

on next page.

¢ OK
NG

CHECK COMPONENT

(EVAP control system pressure sensor).
Refer to “COMPONENT INSPECTION"
onh next page.

b4

¢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. Reconnact ECM harness con-

nector and retest.

INSPECTION END

EC-200

Replace EVAP control sys-
temn pressure sensor.




TROUBLE DIAGNOSIS FOR DTC P0446

- LBa) ;{ |51 - 63 Nem
BATTE Y (052 - 064 kg-m,
45.1 - 556 in-Ib)
SEF3760

Ec}

EVAP control system

pressure senser

=,

SEF400S8

Evaporative Emission (EVAP) Canister Vent
Control Valve (DTC: 0903) (Cont’d)

COMPONENT INSPECTION

EVAP canister vent control valve
Check air passage continuity.

H J

Air passage continuity

k)

)

W

Condition beiween ® and
12V direct current suppty between ter-
. No
minais @ and @
No supply Yes

If NG, clean valve using air blower or replace as necessary.

(?'L
T
EVAP control system pressure sensor A
1. Remove EVAP control system pressure sensor with its har-
ness connector connected. e
2. Remove hose from EVAP control system pressure sensor. '
3. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure. EN
4. Check output voltage between terminal (2) and engine ground. '
Fressure {Relative to atmospheric pressure) Voltage (V) A
0 kPa (0 mmHg, © inHg, © psi) 3.0-36 P2
-9.3 kPa {~70 mmHg, —-2.76 inHg, —1.35 psi) 04-06
Ri‘\
CAUTION:
Always calibrate the vacuum pump gauge when using it. .
5. If NG, replace EVAP control system pressure sensor. ER
BT
F,
EL
([
341
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative
emission {EVAPR)
control system
pressure sensor

ye
@a’

342

Evaporative Emission (EVAP) Control System
Pressure Sensor (DTC: 0704)

The EVAP control system pressure sensor detects pressure in the
purge line. The sensor output voltage to the ECM increases as
pressure increases. The EVAP control system pressure sensor is
not used to control the engine system. It is used only for on-board
diagnosis.

SEF429Q
st
45¢F
> 4r
e 35
g 3
§ 25F
5 20
2 15}
g I
0.5}
R 140
(=70, -2.76) {430, +1.18)
Pressure kPa {(mmHg. inHg)

(Relative to atmospheric pressurs) SEF444Q

Diagnostic Trouble o Check ltems
Malfunction is detected when .... -
Code No. ' {Possible Cause)
P0O450 ® An improper voltage sighal from EVAP control ® Harness or connectors
0704 system pressure sensor is sent to ECM. (The EVAP control system pressure sensor circuit

is open or sherted.)

® EVAP control system pressure sensor

® EVAP canister vent control valve (The valve is
stuck open.)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 7 seconds.
Turn ignition switch “ON™.
Select “DATA MONITOR” mode with CONSULT.
Wait at least 12 seconds.
OR

Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 7 seconds.
Turn ignition switch “ON" and wait at least 12 seconds.
Select “MODE 3" with GST.

OR

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 7 seconds.
Turn ignition switch “ON” and wait at least 12 seconds.
Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON”.

PROCEDURE
)
3)
4)
5)
& 1
\%j 2)
3)
4)
& )
3)
4)
5)

Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

EC-202



TROUBLE DIAGNOSIS FOR DTC P0450

p

JOINT
CONNECTOR-1

Evaporative Emission (EVAP) Control System

Pressure Sensor (DTC: 0704) (Cont’d)

EVAP CONTROL
SYSTEM

PRESSURE
SENSOR

S Cnc=

-

— -

®--------—--—-x
I 1 -
L
I

: i
'

!
- ———

Y

i

LI

B/G

£

0]
5
=1

&
o]

B/G
|! 50
ECM
aND-A | E8ds
CONTROL
MODULE}

EC-PRE/SE-01

mmmw : Detectable fine for DTC
— : Non-detectable ling for DTC

=
1]2]3]e = (o)
Sttt 2 &
’
W H.S.
ot [102[xea] [roe]ros agfac] [e0l41] |safed]ss]
42[43] {34l45}45]57]elz0l60] |61
107[108[109] j110]111 ol
113[11a]|115) 115117 6567 ]60]69]

EC-203

Refer to last page (Foldout page).

AECO54A

&l

B

==

LG
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TROUBLE DIAGNOSIS FOR DTC P0450

- EVAP control sy\s;gj)

pressure sansor
harness connector

/

SEF1525

DISCONKEGT

o ZA€D

=
SEF410Q
B
o G 63
Q
SEF411Q

Evaporative Emission (EVAP) Control System
Pressure Sensor (DTC: 0704) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

Ad
’_GHECK POWER SUPPLY. NG‘ Check the following.
1. Turn ignition switch “OFF", "| ® Hamess connectors
2. Disconnect EVAP control system pres- (e
sure sensor harness connector. ® Joint connector-1
3. Turn ignition switch “ON". ® Harness for open or short
4. Check voltage between terminal (3) between EVAP contral
and engine ground with CONSULT or system pressure sensor
tester. and ECM
Voltage: Approximately 5V If NG, repair harness or con-
OK nectors.
E hd
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". | ® Hamess connectors
2. Loosen and retighten ground screw. . (2
3. Check harness continuity between ter- ® Harness for open or short
minal @ and engine ground. between ECM and EVAP
Continuity should exist. control system pressure
if OK, check hamness for short. sensor
OK If NG, repair harness or con-
nectors.
v
NG

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM hamess connector.

2. Check harness continuity between ECM
terminal and terminal @
Continuity should exist.

If OK, check harness for short.

. DISCONHECT ' . DISCOKNECT

I

ECM

[OI CONNECTOR || 3

2|13

67

[]

SEF496R

OK

h A

CHECK COMPONENT

(EVAP canister vert control valve).
Refer to “COMPONENT INSPECTION",
EC-201.

iox

®

EC-204

Check the following.

® Hamess connectors
X,

® Harness for open or short
between ECM and EVAP
control system pressure
sensor

If NG, repair harnass or con-

neciors.




TROUBLE DIAGNOSIS FOR DTC P0450
| Evaporative Emission (EVAP) Control System

{7
Pressure Sensor (DTC: 0704) (Cont’d) Gl
l [
CHECK COMPONENT NG | Replace EVAP controt sys-
(EVAP conirol system pressure sensor). "] tem pressure sensor. =l
Refer to “COMPONENT INSPECTION”
below.
OK LG

Y

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

il Trouhle is not fixed.

==
Check ECM pin terminals for damage and FE
check the connection of ECM harness
connector. .
Reconnect ECM harness connecior and CL
retest.
il MY
INSPECTION END
AT
TF
=Ty
mgﬁﬁj @%} COMPONENT INSPECTION i
" CD EVAP control system pressure sensor
i 515
EVAP control system 1. Remove EVAP conirol system pressure sensor with its har- Bk
pressure sensor ness connector connected.
2. Remove hose from EVAP control system pressure sensor. .
ST
o of 3. Use pump to apply vacuum and pressure to EVAP control *
system pressure senseor as shown in figure.
4, Check output voltage between terminal {2) and engine ground. .
i)
= Pressure (Relative to atmospheric pressurg) Voltage (V)
SEF4005 0 kPa (0 mmHg, 0 inHg, 0 psi) 3.0-36 -
-9.3 kPa (~70 mmHg, —2.76 inHg, —1.35 psi) 0.4 - 0.6 el
CAUTION: I,
Always calibrate the vacuum pump gauge when using it.
5. If NG, replace EVAP control system pressure sensor.
EL
(D
345

EC-205



346

TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle speed
sensor

Vehicle Speed Sensor (VSS) (DTC: 0104)

The vehicle speed sensor is instailed in the transmission. It con-
tains a pulse generator which provides a vehicle speed signal to
the speedometer. The speedometer then sends a signal to the
ECM.

AEC110
Diagnostic .
Trouble Code Malfuncticn is detected when ... Chgck items
(Possible cause)
No.

PQO500 ® The almost 0 km/h (0 MPH) signal from the vehicle ® Hamess or connector
0104 speed sensor is sent to ECM even when the vehicle is (The vehicle speed sensor circuit is open or shorted.)

driving. ® Vehicle speed sensor

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of vehicle speed
sensor. During this check, a DTC might not be confirmed.

1) Jack up drive wheels.

Start engine.

Perform “VEHICLE SPEED SEN CIRCUIT” in “FUNC-
TION TEST" mode with CONSULT.

OR

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

1) Jack up drive wheels.

2) Start engine.

3) Read vehicle speed sensor signal in “MODE 1" with
GST.

The vehicle speed on GST should be able to exceed 10

km/h (6 MPH) when rotating wheels with suitable gear

position.

B YEHICLE SPEED SEN CKT R
AFTER TOUCH START
DRIVE VEHICLE
AT 10km/h (Bmph] OR
MORE WITHIN 15 sec. @
i ®
NexT I START | N =Y
MEF5590D
¥ MONITOR % No FalL []
VHCL SPEED SE 20km/h
P/N POSI SW OFF p
o
RECORD
SEF341N
FUEL SYS #1 CLOSED
FUEL SYS #2 UNUSED
CALG LOAD 57%
COOLANT TEMP 871G
LORG Fr ¢ 1%
ENGINE SPD 2225RPM
VEHICLE SFPD 57MPH
IGN ADVANCE 34.9
INTAKE AIR 43
MAF 28.2gm/sec
028 LOCATION. 3
023 B1,51 0. osov
O2FT B1,S1
025 B1,32 0. O?OV
SEF942N

OR

EC-206



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) (DTC: 0104)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE 115

¢(hey 1) Start engine and warm it up sufficiently.
e 2) Perform test drive for at least 10 seconds continuously
in the following recommended condition. |55
Engine speed : 1,400 - 2,500 rpm (A/T models)
1,800 - 2,600 rpm (M/T models})
Intake 15
manifold vacuum : (A/T models) -53.3 to -33.3
kPa
(-400 to -250 mmHg, —15.75
to -9.84 inHg, ~7.73 to —4.83
psi)
(M/T models) -46.7 to —-32.0
kPa
(-350 to —-240 mmHg, -13.78
to -9.45 inHg, -6.77 to —4.64 ¢
psi) '
Gear position - Suitable position (except “N” or
“P" position) T
3) Stop the vehicle, turn ignition switch “OFF”, wait at least
5 seconds and then turn “ON™.
4) Perform “Diagnostic Test Mode Il (Self-diagnostic ;r
results)” with ECM.
Even though Diagnostic Trouble Code is not detected,
perform the above test drive at least one more time. TE

)]

=
FE

EC-207 34t



TROUBLE DIAGNOSIS FOR DTC P0500

348

Vehicle Speed Sensor (VSS) (DTC: 0104)

(Cont’d)
IGNITION SWITGH EC-VSS-01
OMN or START
I Refer 1o “EL-POWER".
104
= Detectadle line for DTC
T o : Mon-detectable line for DTG
WiE N
JOINT
CONNECTOR-2

—-

Ww/B
|_I_| f155
WRB
IG7l
1] COMBINATION
| METER
~- (SPEEDOMETER}
SPEEDOMETER
A 22 ]
WL W R
i &
: (BB 25
JOINT W R
CONNECTOR-2
D
N1
(2] e
L B
B WiL
W R
G lED
WL W &]
I I | vsP ECM (ECCS VEHIGLE
GONTROL SPEED
B B B MODULE) SENSOR
e e L
| Refer to last page (Foldout page}.
GLLINGD s
\&]6[7]8/ oy ay (DR,

f
1
|
1

[22212001913] PR LI LT RA (g |-343332°313029]
i I 51 5 el ) Elslal sl 28] a7l 28]~ zsleal23) | W
__________________ A
[V H.S.

[ofo1]22f23]  [s8ae] [aof41] [safsa]s55]

102[103] [104

— P P 2 P 2 v ey B 2 8 S e D O
EIENRI S i py A E G M

114|115) |11 [ee]ees]es]

AECO55A
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TROUBLE DIAGNOSIS FOR DTC P0500

A€

HE

Vehicle Speed Sensor (VSS) (DTC: 0104)

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

ECM  [ofconNECTOR]|

26

[Ql

—

iz[To]  [o]817
6[5[41°[3]2

S5EF1538|

Y

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". " | ® Harness connectors
2. Disconnect ECM harness connector (CDRGE

and combination meter harness con- ® Harness for open or short

nector. between ECM and combi-
3. Check harness continuity betwaen ECM nation meter

terminal and terminal @ If NG, repair harness or con-

Continuity should exist. nectors.

If OK, check harness for short.

oK
L4
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

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.

INSPECTION END

EC-209

Check the following.
® Harness connectors
, @D
L] l-gN:?ess connectors
. (D
L] Iﬂ?esgopen or short
between combination
meter and vehicle speed
sensor
It NG, repair harness or con-
nectors.
Check vehicle speed sensor
and its circuit.
{Refer to EL section.)

@

[

il

i
w7

T

iy
s

[H&

EL

BX
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205)

SYSTEM DESCRIPTION

Engine speed

¥

Camshaft position sensor

- Amount of intake air
Mass air flow sensor »

- § Engine coolant temperature
Engine coolant temperature sensor »

- i Start signal
Ignition switch

4

Throttle position
Throttle position sensor i p| ECM
(ECCS
control »| |ACV-AAC valve
inhibitor switch (A/T models)/ Park/Neutral position maodule)

Neutral positicn switch (M/T models)

- — i Air conditioner operation
Air conditioner switch

hd

- ) - Power steering load signal
Power steering oil pressure switch

Y

Battery voltage
Battary k4 9 »

Vehicle speed

hd

Vehicle speed sensor

This system automaticaliy controls engine idle speed to a specified level. Idle speed is controlled through fine
adjustment of the amount of air which by-passes the throttle valve via IACV-AAC valve. The IACV-AAC valve
repeats ON/OFF operation according to the signal sent from the ECM. The camshaft position sensor detects
the actual engine speed and sends a signal to the ECM. The ECM then controls the ON/OFF time of the
IACV-AAC valve so that engine speed coincides with the target value memorized in ECM. The target engine
speed is the lowest speed at which the engine can operate steadily. The optimum value stored in the ECM is
determined by taking into consideration various engine conditions, such as during warm up, deceleration, and
engine load (air conditioner and power steering operation).

COMPONENT DESCRIPTION

IACV-ACC valve

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

SEF040E

330 EC-210




TROUBLE DIAGNOSIS FOR DTC P0505
Idle Air Control Valve (IACV) — Auxiliary Air

Control (AAC) Valve (DTC: 0205) (Cont’d) &l
Diagnostic : (4
Trouble Code Malfunction is detected when ... Chgck tems
({Possible cause)
Ne.
P0O505 A} The IACV-AAC valve does not operate properly. ® Hamess or connectors (B
0205 (The IACV-AAC valve circuit is open.)

® |ACV-AAC valve

B) The IACVY-AAC valve does not operate property. ® Harness or connectors
(The IACV-AAC valve circuit is shorted.)
® |[ACV-AAC valve

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE RE

Perform “Procedure for malfunction A’ first. If the DTC cannot
be confirmed, perform “Procedure for malfunction B”.

el
Procedure for malfunction A o
T 1) Turn ignition switch “ON”.
= 2) Select “DATA MONITOR” mode with CONSULT. [T
3) Start engine and run it for at least 2 seconds at idle
speed.
OR &7
f% 1) Start engine and run it for at least 2 seconds at idle
speed.
2) Select “MODE 3" with GST. e
CR
@@ 1) Start engine and run it for at least 2 seconds at idle
- speed. ER

2) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
Procedure for malfunction B i,
1} Start engine and warm it up sufficiently.
2} Turn ignition switch “CFF” and wait at least 7 seconds.
3) Turn ignition switch “ON” again and select “DATA
MONITOR" mode with CONSULT.
4) Start engine and run it for at least 30 seconds at idle
speed.

2
E!:f:%:w

)
a0/

OR
Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 7 seconds.” &7
Start engine again and run it for at least 30 seconds at
idle speed.
Select “MODE 3" with GST. RS
OR
Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 7 seconds. [ET
Start engine again and run it for at least 30 seconds at
idle speed.
4) Turn ignition switch “OFF”, wait at least 7 seconds and &
then turn “ON".
5) Perform “Diagnostic Test Mode [l (Self-diagnostic
results)” with ECM. EL

G
G N —
e e S

2

JOOLS,

e

=T
U-D\ b4
=

EC-211 31



TROUBLE DIAGNOSIS FOR DTC P0505

Idie Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (DTC: 0205) (Cont’d)

EC-AAC/V-01

wmmm : Detectable line for DTC
— - Non-gdetectable line for DTC

IGNITION SWITCH
ON or START

Refer to “EL-POWER”.
16A

o]

B

E

IACV-AAC
SOLENOID
VALVE

D

Lo

3
&

WiG
o1
50 ECM (ECCS
CONTROL
MODULE)
]
AT D)
N34/ ey
i
101]102]109] [104]105] 106 IHE % B B e
worfroaios| [riofiirg] Letelzlelel frol O 42143
[19] 2950
18311144115| [116p17{118 161718 24[35]36Ta7

AECO58A

352 EC-212



TROUBLE DIAGNOSIS FOR DTC P0505
Idle Air Control Valve (IACV) — Auxiliary Air

Control (AAC) Valve (DTC: 0205) (Cont’d) @l
DIAGNOSTIC PROCEDURE
INSPECTION START L)
l : E[H
CHECK POWER SUPPLY. NG__ Repair harness or connec-
1. Stop engine. " tors.
2. Disconnect IACV-AAC valve harness 15
connector. '

SEF1548| | 3. Check voltage between terminal @ and
ground with CONSULT or tester.

E— Voitage: Battery voltage
Y ”
A4€Q °
B] FE
@1 2 CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
: 1. Disconnect ECM harness connector. | tors.
2. Check harness continuity between ECM GL
terminal and terminal {4).

Continuity should exist.
If CK, check harness for short. -
® o il

= i OK

SEF1555
GHECK COMPONENT NG | Replace IACV-AAC valve. 57
B (IACV-AAC valve). > il
Refer to “COMPONENT INSPECTION”

@ DISCOMMNECT & DISCONNECT below T(J

A€ ) HE o

“ EcM  |o{connecTor]| @ Disconnect and reconnect harness connec- _

4 tors in the circuit. Then retest. ER

101

l Trouble is not fixed.

@ Check ECM pin terminals for damage and B
check the connection of ECM harness con-
SEF1588] | hector. Reconnect ECM harnass connector
and retest. B,

.

INSPECTION END

COMPONENT INSPECTION
IACV-AAC valve

“ ’E - Disconnect IACV-AAC valve harness conneclor. i
= ié} @@ o (Check IACVY-AAC valve resistance.
2

IACV-AAG valve

% Resistance: a.
4 Approximately 100} at 25°C (77°F) ==
& Check plunger for seizing or sticking.
[Q] e Check for broken spring.

SEF3395

EC-213 353
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TROUBLE DIAGNOSIS FOR DTC P0510

Throttle position switch
built into throttle
position sensor

{
4

SEF1575

Closed Throttle Position Switch (DTC: 0203)

A closed throttle position switch and wide open throttle position
switch are built into the throttle position sensor unit. The wide open
throttle position switch is used only for A/T control.

When the throttle valve is in the closed position, the closed throttle
position switch sends a voltage signal to the ECM. The ECM only
uses this signal to open or close the EVAP canister purge control
valve when the throttle position sensor is malfunctioning.

Diagnostic Trouble

Malfunction is detected when ...

Check ltems

Code No. (Possible Cause)
PO510 ® Battery voltage from the closed throtile positicn ® Harmness or connectors.
Cc203 switch is sent to ECM with the throttle valve {The closed throttle position switch circuit is

opened.

shorted.)
® Closed throtile position switch.

o]
[ Ecm ||CONNECTOF||| Cfé)\H

70
SRS,

27

SEFB61R

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed
throttle position switch circuit. During this check, a DTC might not
be confirmed.
@c@ 1) Start engine and warm it up sufficiently.
- 2} Check the voltage between ECM terminal @) and
ground under the following conditions.
At idle: Battery voltage
At 2,000 rpm: Approximately 0V

EC-214



TROUBLE DIAGNOSIS

FOR DTC P0510

Closed Throttle Position Switch (DTC: 0203)

(Cont’d)

IGNITION SWITCH
ON or START

B/W

EC-TP/SW-01

e Detectable line for DTC
—— : NoN-detectable line for DTC

ST W |Refer to “EL-POWER".

THRCTTLE

FOSITION

SWITCH

WIDE  [(CLOSED THROTTLE POSITION

OFF OPEN |SWITCH AND WIDE GPEN
® ° THROTTLE POSITION SWITCH)
- -
CLOSED  OFF
]
Y
y
II 27 I
ECM (ECCS
IDLE CONTROL
MODULE)

X
]

]

M22

[6) &y

101

102

103

104

105

108

107

109

110

M

112

113

114

115

116

17

118

EC-215

AECO57A

Hfiq!

EL

JO¥
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TROUBLE DIAGNOSIS FOR DTC P0510

d / o ~
Closed throttle position
switch harness clonnecior

R Y [

Ciosed Throttle Position Switch (DTC: 0203)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK POWER SUPPLY.

NG

1. Turn ignition switch “OFF”.

2. Disconnect throttle position switch har-
ness connector.

3. Turn ignition switch “ON”.

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

OK

B] v

Repair harness or connec-
tors.

NG

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “CFF”.

2. Disconnect ECM harness connector.

3. Check hamgess continuity between ECM
terminal and terminal .
Continuity should exist.

If OK, check harness for short,

SEF1588
(dels) | 483
%) L
o
- SEF4050
B S
€ €
[ Ecm  [ofconnecon]|  (@ls[®
27
‘ @)
SEF682R

OK

v

h 4

Repair harness or connec-
tors.

CHECK INPUT SIGNAL CIRCUIT.

NG

Y

1. Turn ignition switch “ON".
2. Check voltage between ECM terminal
and engine ground.
Voltage: Approx. OV

¢OK

ADJUST THROTTLE POSITION SWITCH.
Perform BASIC INSPECTION, EC-60.

€

[ Ecm o[connecTor]|
27
2 O

SEF663R

LOK

Repair harness or connec-
tors.

CHECK COMPONENT

NG

{Closed throttle position switch).
Refer to “COMPONENT INSPECTION"

on next page.
‘L oK

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

J' Trouble is not fixed.

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

Reconnect ECM harmess connector and

retest.
v

INSPECTION END

EC-216

A4

Replace throtile position
switch.




TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (DTC: 0203)

(Cont’'d) el
g e COMPONENT INSPECTION
T.8. aea . i
a ' ‘ " e Closed throttle position switch i
PR RV hamees conmector | 1. Start engine and warm it up sufficiently.

: 2. Turn ignition switch “OFF”. EM

3. Disconnect throttle position switch harness connectar. ’

@ 4. Check continuity between terminals (8) and (& while opening
- throttle valve manually. A~
LC
Throttle valve conditions Continuity
SEF158S
Completely closed Yes
Partially open or completely open No

if NG, replace throttle position switch. EE

GL

T

Al

1

A,

8T

Eif

EL
[B)S

EC-217 357



TROUBLE DIAGNO

SIS FOR DTC P0605

" Module
The ECM

SEC2208B

Engine Control Module (ECM)-ECCS Control

(DTC: 0301)

consists of a microcomputer, diagnostic test mode

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

Diagnostic Trouble
Code No.

Malfunction is detected when ....

Check ltem
(Possible Cause)

PO&05
0301

® ECM calculation function is malfunctioning.

® ECM
(ECCS control module}

358

DIAGNOSTIC TROUBLE CODE CONFIRMATION

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

Start engine.
Run engine for at least 2 seconds at idle speed.

OR
Turn ignition switch “ON”.
Select "Mode 3” with GST.
Start engine.
Run engine for at least 2 seconds at idle speed.

3}
4)
= 1
& 2;
3)
4)
3)
4)

OR
Turn ignition switch “ON”.
Start engine and wait at least 2 seconds.
Turn ignition switch “OFF” and wait at least 7 seconds.
Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.

DIAGNOSTIC PROCEDURE

INS

PECTION START

v

mod

E 1. Turn ignition switch “ON”.
2. Select “SELF DIAG RESULTS”

3. Touch “EBASE”.

e with CONSULT.

OR

G@ 1. Tum
= 2, Sele

3. Touch “ERASE".

ignition switch "ON".
ct MODE 4 with GST.

NO 1. Tumn

2. Erase the diagnastic test mode
Il (Self-diagnostic resuits)
memaory.

OR
ignition switch "ON".

v
®

EC-218



TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (DTC: 0301) (Cont’d) Gl
®

' A
PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE.

See previous page. B
Is the DTC POB05 (0301) displayed Yes | Replace ECM. LE
again?

¢No

INSPECTION END

M

Ay

TF

PD

B4,

S

RS

BT

HA

EC-219 39
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TROUBLE DIAGNOSIS FOR DTC P0705

Neutral position switch

Park/Neutral Position Switch (DTC: 1003)
When the gear position is “P” (A/T models only) or “N”, park/

neutral position is “ON".

ECM detects the position because the continuity of the line (the

“ON” signal) exists.

SEF508P
Diagnostic
Trouble Code Malfunction Is detected when ... Chepk tems
(Possible cause)
No.
PO705 ® The signal of the park/neutral position switch is not ® Harness or connectors
1003 changed in the process of engine starting and driving. (The neutrai position switch or inhibitor switch circuit

is open or shorted.)
® Neutral position switch (M/T models)
@ Inhibitor switch (A/T models)

W PARK/NEUT POSI SW CKT ll
SHIFT

ouT oF N/P -RANGE
THEN

TOUCH START

NextT || START |
SEFB62N
% MONITOR ¢ NO FAIL [ ]
PIN POSI SW ON
| RECORD |
SEFS63N
m CONKECT

HS.

I Ecm iE[CONNECTOR“
22

o) )

SEF16035

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the park/neutral
position switch. During this check, a DTC might not be confirmed.

1)
2)

Turn ignition switch “ON".

Perform “PARK/NEUT POSI SW CKT” in “FUNCTION

TEST” mode with CONSULT.

OR

2 CONSULT.

3)
conditions.

Select “P/N POS| SW” in “DATA MONITOR” mode with

Check the “P/N POSI SW” signal under the following

Condition (Gear position)

Known good signal

“N" and “P” (A/T only} position

ON

Except the above position

OFF

OR

1) Tumn ignition switch “ON".

®

2) Check voltage between ECM terminal @ and body

ground under the following conditions.

Condition (Gear position)

Voltage {V) (Known good data)

“N” and “P” (A/T only) positicn

Approx. 0

Except the above position

Approx. 4

EC-220



TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (DTC: 1003)
(Cont’d)

EC-PNP/SW-01

A : AT models mmm : Detectable line for OTC e
@; M/T models — : Non-detectable line for DTC N
o] f
IGNITION SWITCH LG
ON or START
Refer to “EL-POWER".
10A
- FE
INHIBITOR
SWITCH ~
G

J*
TS pa

L. @ i
I e ot <> o @ == v mp To EL-START
Y
LB
] e
[ T PARK AND El)
NEUTRAL NEUTRAL
POSITION POSITION
SWITCH 0 RELAY
OTHERS GD) A M42)
=g ] R
;. (RN A|
B B
L2 I l R
B @
LB l BR
r-j@ @
CONTROL &7
B MODULE) B B B 9
= A & &
e
1)
HE=g &
©29) = U213 LN Gady
@k B[] L & E7E R B
it
e— 1 —
101]102(103] §104]105{t06 1j2]3 20[21]22]23 salaa| lol#1] |salsafss] [se [i513) =0
ool [ncfiniiiz] CAeLrLe Lol ol || () | leeelerlee [sofast EelecTecertoalsled] fo | || G2 8
il BETNm 2030]1[32]33]  [aglso] Je7lesle2fsale4]es] w -9
113|114]115] p16]117{118 517118 F34135136]37] RERE HDX
AECO58A
361
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TROUBLE DIAGNOSIS FOR DTC P0705

W
e =i
Y
-

Neutral position switch

SEF&08P

Park/Neutral Position Switch (DTC: 1003)

(Cont’d)
DIAGNOSTIC PROCEDURE

Neutral position switch

INSPECTION START

l

DNSCONNECT

A€ @

ra] =]

iy}

" SEF1628

B]

—

L

ECM  [O[GCONNECTOR]|

i

22

[Q]

SEF1635|

CHECK GROUND CIRCUIT. NG Repair hamess or connec-
1. Discennect neutral pesition switch har- 7 tors.
ness connector.
2. Check harness continuity between termi-
nal and body ground.
Continuity should exist.
If OK, check hamess for short.
lOK
CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the foliowing.
1. Disconnect ECM harness connector. | ® Harness connectors
2. Check harness continuity between ECM @
terminal and terminal @ ® Hamess for epen or short
Continuity should exist. between ECM and neutral
If OK, check harness for short. position switch
If NG, repair harness or con-
l OK neciors.
NG

CHECK COMPONENT

b4

(Neutral position switch).
Refer to MT section

LOK

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.

INSPECTION END

EC-222

Replace neutral position
switch.




TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (DTC: 1003)

N

SEF164S

(Cont'd)

Inhibitor switch (A/T models)

INSPECTION START

l

2

e L

o

SEF1655]
E DISCOHNECT
24 €
Bl
K1
-ﬂ
SEF16868

© EAE &

HE iSiCONNECTOH"
22

Q]

SEF16YS

SEF054F

CHECK POWER SUPPLY. NG_ Check the following.
1. Turn ignition switch “OFF”. "] ® 10A fuse
2. Disconnect park and neutral position ® Harness for open or short
relay. between inhibitor switch
3. Make sure that selector lever is in P or and fuse
“N" position. ® Harness for open or short
4. Turn ignition switch “ON". between inhibitor switch
5. Check voitage between terminal @ and and park and neutral
ground with CONSULT or iester. position relay
Voltage: Battery voltage if NG, repair hamess or
connector.
OK
l OK
CHECK COMPOMNENT
(INHIBITCR SWITCH,).
Refer to AT section.
D)
CHECK GROUND CIRCUIT. NG | Repair hamess or connec-
1. Turn ignition switch “OFF”. | tors.
2. Check harness continuity betwean relay
terminals @ and engine ground.
Continuity should exist.
If OK, check harness for short.
OK
CHECK INPUT SIGNAL CIRCUIT. NG_; Repair harness or connec-
1. Disconnect ECM harness connector. ™| tors.
2. Check harness continuity between ECM
terminal @2 and relay terminal (3).
Continuity should exist.
If OK, check harness for short.
OK
¥
NG

PARK AND NEUTRAL POSITION RELAY
1. Apply 12V direct current between relay
terminals and
2. Check continuity between relay termi-
nals and (8).
12v (1) - (2)) applied:
Continuity exists.
No voltage applied:
Na continuity

lOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retast.

l Trouble is not fixed.

¥

Replace park and neutral
position relay.

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
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TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve (DTC:
1302)

SYSTEM DESCRIPTION

e Engine speed
Camshaft positicn sensor .
Start signal
Ignition switch 9 > :EECCI\Q: s MAP/BARO
control »| Switch solencid
— Throttle position module) valve
Throttle position sensor >
. Vehicle speed
Vehicle speed sensor »
This system allows the absolute pressure sensor o Solenoid Conditions

monitor either ambient barometric pressure or
intake manifold pressure. The MAP/BARC switch
solenoid valve switches between two passages by
ON-OFF pulse signals from the ECM. (One passage
is from the intake air duct, the other is from the
intake manifold.} Either ambient barometric pres- ON
sure or intake manifold pressure is applied to the
absolute pressure sensor.

® Immediately after starting engine
or
® More than 5 minutes after the solenocid valve
shuts OFF.
and
® Throttle valve is shut or almost fully shut for
mare than 1 second
and
® Vehicle speed is less than 100 km/h (62
MPH).

COMPONENT DESCRIPTION

The MAP/BARQ switch solenoid valve switches its air flow pas-
sage according to the voltage signal sent from the ECM. When
voltage is supplied from the ECM, the MAP/BARO switch solenoid
¥ 3 turns “ON”. Then, the absolute pressure sensor can monitor the
Intake ambient barometric pressure. When voltage is not supplied from
U;f‘:’:f:"qd the ECM, the MAP/BARO switch solenoid valve turns “OFF”". Then,

the sensor monitors intake manifold pressure.

Absolute pressure sensor

signal
SEFH7Q
Diagnostic Trouble N Check Items
Malfunct
Code No. alfunction is detected when (Possible Cause)
P1105 ® MAP/BARO switch solenoid valve receives the ® Harness or connectors
1302 voltage supplied though ECM does not supply the (MAP/BARO switch solenoid valve circuit is open
voltage 1o the valve. or shorted.)
® There is little difference between MAP/BARO ® Hoses
switch solenoid valve input voltage at ambient {Hoses are ciogged or disconnected.)
barometric pressure and voltage at intake mani- ® Absolute pressure sensor
fold pressure. ® MAP/BARO switch solencid valve

364 EC-224



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric

Pressure (BARO) Switch Solenoid Valve (DTC:

1302) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

® 2

3)

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 7 seconds. El
Turn ignition switch “ON” and select “DATA MONITOR”

maode with CONSULT.

Start engine and let it idle.

Wait at least 8 seconds.
OR

¥

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 7 seconds.

Start engine and let it idle.

Wait at least 8 seconds.

Select “"MODE 3" with GST.
OR

FE

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 7 seconds.

Start engine and let it idle.
Wait at least 8 seconds.

Turn ignition switch “OFF”, wait at least 7 seconds and

then turn “ON”.

Perform “Diagnostic Test Mode Il (Self-diagnostic AT

results)” with ECM.

EC-225

D3
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TROUBLE DIAGNOSIS FOR DTC P1105
Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve (DTC:
1302) (Cont’d) .

IGNITION SWITCH
ON or START
. ) - Detectable line for DTC
15A Refer to “EL-POWER". — : Non-detectable line for DTG
BW |
BW
]l MAP/BARO
SWITCH
SOLENOID
VALVE
|2
W/R
W/R
||1 16||
SOL ECM (ECCS
CONTROL
MODULE)

=1
B

101 |10z]103] f104|105|108 [1]2]3] F) Fll EA R 38]ss] [acfat] [safs4fes]  fss] =
pre= pyos o | sy oy oo | ENER A B 1§ 1) O 42| 23] [2a]s]se]571s8]50]60] [o1] W s

[19] 19ls0] L47l4nfeelas]es]ss) llV H.S.
113114115] |116[117]118 16[17[18 24[35]36 137 [51]52] [eelsifee]ed]

AEC059A

366 EC-226



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric

Pressure (BARO) Switch Solenoid Valve (DTC:
1302) (Cont’d)
DIAGNOSTIC PROCEDURE A
switch
solenoid valve INSPECTION START
f harness =n
“’ connactor L]
\’ Air cleaner v
%ous%ng NG
CHECK VACUUM SOURCE TO MAP/ CHECK VACUUM HOSE. Le
BARO SWITCH SOLENOID VALVE. "] Check vacuum hose for
SEF168s|| 1, Start engine and warm it up sufficiently. clogging, cracks or
2. Disconnect vacuum hose connected to improper connection.
/ ) y MAP/BARQO switch solencid valve. If NG, repair or replace the
i@ {jf H 3. Check the vacuum pressure with hose. ’
N Vacuum vacuum gauge at lfile speed. OR EE
Al 7 gauge Vacuum pressure: v
'&" < / Approx. —66.7 kPa
(-500 mmHg, ~19.69 inHg, -9.67 CHECK INTAKE SYSTEM. 1} .,
: psi) Check the intake system e
for air leaks.
ﬁ[ OK
W
MAP/BARO switch / E] L T
solenoid vaive seratoa| | CHECK HOSE BETWEEN ABSOLUTE | NG | Repair or reconnect the
PRESSURE SENSOR AND MAP/BARO | hose. AT
[B] SWITCH SOLENOID VALVE.
@’:T;;:_ 1, Turn ignition switch "OFF”.
Spiit 2. Check hose for clogging, cracks aor TE
improper cennection. :
OK oK (with ) ‘
Clogging {(without @ ) E] P
- CHECK POWER
5 ~ SUPPLY AND BA
~ Improper connection QUTPUT SIGNAL
SEF109L - CIRCUIT.
1) Turn ignition BA
switch “ON".
BacTveTEsT [ 2) Select “MAP/
MAP/BARO SWN  Baro BARO SWA"In | &R
ACTIVE TEST
—z====—==: MONITOR z==z====c: mode with CON-
CMPS+*RPM{REF) 700rpm NG
MAP/BARO SW/V  BARO SULT. aT
ABSOL PRES/SE 4.3V < 3) Touch “MAP”
and “BARO”
alternatively. S
BARO MAP 4) Crl‘neck for Zper-
SEF498R ating sound.
] oK BT
! b
| .
FIA
EL

[mre

EC-227
367
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TROUBLE DIAGNOSIS FOR DTC P1105

DISCONNECT . i
5]

@ o

SEF169%

. DISCONNECT “ . GISCONRECT

ECM

IOE CONNECTOR||

1186

[Q]

i)

F

SEF170S8

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve (DTC.:

1302) (Cont'd)

m l

CHECK POWER SUPPLY.

1. Tum ignition switch “OFF”.

2. Disconnect MAP/BARO switch solenoid
valve hamess connector.

3. Turn ignition switch “ON".

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

Voltage: Battery voltage
if OK, check harness for short.

NG

A d

OK

v

Repair harness or connec-
tors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch "OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM
terminal and terminal () with
CONSULT or tester.

Continuity should exist.
i OK, check harness for shot,

NG

OK

®

4

.| Repair harness or connec-

fors.

CHECK COMPONENT NG‘ Replace absolute pressure
(Absolute pressure sensor). SEensor.
Refer to “"COMPONENT INSPECTION” of
“TRCUBLE DIAGNOSIS FOR DTC
P0105", EC-104.
OK
¥
NG

CHECK COMPONENT

{MAR/BARO switch solencid valve).
Refer to “"COMPONENT INSPECTION"
on next page.

oK

¥

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

Trouble is not fixed.

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

h 4

INSPECTION END

EC-228

Replace MAP/BARO
switch solencid valve.




TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric

&

Pressure (BARO) Switch Solenoid Valve (DTC:

WactvetesT B[] 1302) (Cont’d)
MAP/BARO WV MAP COMPONENT INSPECTION A
— ?/ILCJ;II\:I)ITOH mrpm MAP/BARO switch solenoid valve
ABSOLPRESSE 1V 2 Potorm MABIBARG W AGTIVE TEST” mode
with CONSULT,

3. Check the following.

BARO e When “MAP” is selected, “ABSOL PRES/SE” indi-

SEF500R cates approximately 1.3V.

g
[}

¢ When “BARO” is selected, "ABSOL PRES/SE” indi-

cates approximately 4.3V.
ACTIVE TEST :
o L 4. If NG, replace solenoid valve.
MAP/BARO SWN  Baro OR - _ E
=========: MONITOR ========== .ﬁ" 1. Remove MAP/BARO switch solenoid valve.
CMPS*RPM(REF) 700rpm <= 2. Check air passage continuity.
MAR/BARO SW/V BARO CL
ABSOL PRES/SE 4.3V Air passage Air passage
Condition continuity continuity
between @ and between @ and © T

BARO m 12V direct current supply

SEF498R between terminals (1) Yes No

and (2) &T

No supply No Yes

3. If NG, replace soienoid valve.

Aol
&)

BATTERY

MEC488B)

EL
X

EC-229 309
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TROUBLE DIAGNOSIS FOR DTC P1130

Swirl Control Valve Control Solenoid Valve
(DTC: 1004)

SYSTEM DESCRIPTION

Throttle position sensor

Throttle position {ldle position)

Ignition switch Start signal

Camshalft position sensor Engine speed

Mass air flow sensor

Amount of intake air

» Swirl con-
ECM trol valve
(ECCS

control
» controf .
sclenoid
module) >
valve

Engine coolant temperature sensor

Engine coolant temperature

Y

This system has a swirl control valve in the intake
passage of each cylinder.

While idling and during low engine speed operation,
the swirl control valve closes. Thus the velocity of
the air in the intake passage increases, promoting
the vaporization of the fuel and producing a swirl in
the combustion chamber.

Because of this operation, this system tends to
increase the burning speed of the gas mixture,
improve fuel consumption, and increase the stabil-
ity in running conditions.

Also, except when idling and during low engine
speed operation, this system opens the swirl control
valve. In this condition, this system tends to
increase power by improving intake efficiency via
reduction of intake flow resistance, intake flow.

. /
-Swirl control valve
scontrol solenocid valve

Jj AEC149A

The solenoid valve controls swirl control valve’s
shut/open condition. This solenoid valve is operated
by the ECM.

) Swirl control
Throttle posi- .
. ) , valve control | Swirl control
tion switch | Engine speed .
. solenoid valve
{Idle position)
valve
Below
ON N Closed
4,000 rpm ©
Less than
Closed
2,800 rpm ON
OFF v "
ore than
OFF Open
3,600 rpm »

When engine coolant temperature is below 0°C {32°F) swirl
control valve is kept open.

COMPONENT DESCRIPTION

Swirl control valve control solenoid valve

The swirl control valve control solenoid valve responds to signals
from the ECM. When the ECM sends an ON (ground) signal, the
solenoid valve is bypassed to apply intake manifold vacuum to the
swirl control valve actuator. This operation closes the swirl control
valve. When the ECM sends an OFF signal, the vacuum signal is
cut and the swirl control valve opens.

EC-230



TROUBLE DIAGNOSIS FOR DTC P1130
Swirl Control Valve Control Solenoid Valve

(DTC: 1004) (Cont’d) &
. f e
Diagnostic o Check ltems I
Trouble Malfunction is detected when ... ]
(Possible Cause)
Code No.
P1130 A} An improper voltage signal is sent to ECM through ® Harness or connectors =
1004 swirl control valve control solenoid valve. (The swirl control vaive control sclenoid valve circuit is
open or sharted.) o
B) The vacuum signal is not sent to swirl control valve | ® Harness or connector
cantrol solenoid valve under specified driving (The swirl control valve control solenoid valve circuit is
conditions, even though swirl control valve control open.)
solenoid valve is ON, ® Swirl control valve control solenoid valve
® |ntake system
{Intake air leaks) FE
® Hoses B
® Swirl control valve
® Swirl control valve control vacuum check switch &
® One-way valve e
® Vacuum tank
C) The vacuum signal is sent to swirl control valva con- | ® Harness or connector MT
trol solenoid valve even though swirl control vaive (The swirl control valve control solencid valve circuit is
control solenoid valve is OFF. shorted.)
® Blocked vacuum pipe or hose AT
® Swirl control valve control solenoid valve

Note: If DTC P1130 (1004) and P1165 (0112) are displayed, first perform TROUBLE DIAGNOSIS FOR

DTC P1165 (0112). (See EC-238.) e
i)
o
DIAGNOSTIC TROUBLE CODE CONFIRMATION RA
PROCEDURE
Perform “Procedure for malfunction A” first. If the DTC cannot [E[;
be confirmed, perform “Procedure for malfunction B and C”.
Procedure for malfunction A &7
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds. BS
OR ”
@ 1) Turn ignition switch “ON” and wait at least 5 seconds.
=/ 2) Select “MODE 3” with GST. BT
OR -

T;@ 1) Turn ignition switch “ON” and wait at least 5 seconds.
) Turn ignition switch “OFF”, wait at least 7 seconds and U
then turn “ON”. e

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

!] e

il

EC-231 37t
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TROUBLE DIAGNOSIS FOR DTC P1130

Swirl Control Valve Control Solenoid Valve
(DTC: 1004) (Cont’d)

Procedure for malfunction B

1)
2)
3)

4)

Start engine and warm it up sufficiently.
Turn ignition switch "OFF” and wait at least 7 seconds.
Turn ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT.
Start engine and run it for at least 20 seconds at idle
speed.

OR

F

Start engine and warm it up sufficiently.

2} Turn ignition switch “OFF” and wait at least 7 seconds.
3) Start engine again and run it for at least 20 seconds at
idle speed.
4) Select “MODE 3” with GST.
OR
@ 1) Start engine and warm it up sufficienty.
2) Turn ignition switch “OFF” and wait at least 7 seconds.
3) Start engine and run it for at least 20 seconds at idle

5)

speed.

Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON”.

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

Procedure for malfunction C

Start engine and warm it up sufficiently.
Turn ignition switch “OFF"” and wait at least 7 seconds.
Turn ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT.
Start engine and run it for at least 20 seconds at 3,800
rpm under no load.

OR

)

Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 7 seconds.
Start engine and run it for at least 20 seconds at 3,800
rpm under no load.
Select “MODE 3" with GST.

OR

NG
Toots

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 7 seconds.
Start engine and run it for at least 20 seconds at 3,800
rpm under no load.

Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON".

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

EC-232



TROUBLE DIAGNOSIS FOR DTC P1130

Swirl Control Valve Control Solenoid Valve

(DTC: 1004) (Cont’d) @
4,

- EC-SWL/V-01

IGNITION SWITCH

ON or START i
e : Detectabie line for DTG )

. Refer to "EL-POWER”. — : Non-detectable fing for DTC
EX L6

@a
I
'

SWIRL CONTROL
VALVE

CONTROL SOLENOID
VALVE

m
-
I~

fE)
i
NA3
R
Er
GY
o ECM (ECCS ©
swv CONTROL 81
MODULE)
Ak BT
e ED
TuuEZ N Gu 7 G-
&
= EL
10e[105] 106 £ B 2 B E 0
110[191]112 [24]25]26[27]28] [42 (TID)
[29]30[31[32[33] 79 W H.S.
116[117[118 2]2s[Re a7 (D3
AECOB0A
373
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TROUBLE DIAGNOSIS FOR DTC P1130

/
-Swirl control valve
scontral solenoid valve
|

n p
@@ 4 5\11
Vacuum
LN gauge
’
b %
I ’
Swirl control valve
control solien0|d valve SEF41908

-
Split

Clogging @O:

=
jjis Improper connection
E E RISCOMNNECT

0
AE®

S

)

SEF109L

_I_l

SEF2128

m DISCONNECT DISCONNECT
& &

| Ecm  |ofconnecTor]|
111

[Q]

SEF2133

374

Swirl Control Valve Control Solenoid Valve

(DTC: 1004) (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

b4

CHECK INTAKE SYSTEM.
Check intake system for air leaks.

NG

OK

Y

Repair intake system.

CHECK VACUUM SQURCE TO SWIRL
CONTROL VALVE CONTROL SOLE-
NOID VALVE.

1. Start engine and warm it up sufficiently.

2. Disconnect vacuum hose connected to
the solenoid valve.

3. Check the vacuum pressure with
vacuum gauge with engine running at
idle under no load,

Vacuum pressure;
Less than -22.7 kPa
(-170 mmHg, -6.69 inHg)

NG

CK

IE Y

Repair vacuum hose.

CHECK HOSES BETWEEN SWIRL CON-

TROL VALVE CONTROL SOLENOID

VALVE, SWIRL CONTROL VALVE CON-

TROL VACUUM CHECK SWITCH AND

SWIRL CONTROL VALVE ACTUATOR.

1. Turn ignition switch “"OFF",

2. Check hose for clogging, cracks or
improper connection.

NG

CK

A4

Repair or reconnect the
hose.

CHECK POWER SUPPLY.

1. Disconnect swirl control vahve control
solenoid valve hamess connector.

2. Turn ignition switch “ON".

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

NG_‘ Check the following.

OK

E ¥

L] F&e;sesnnectors

® 15A fuse

® Harness for open or shon
hetween swirl control
valve control solencid
valve and fuse

If NG, repair harness or con-

nectors.

CHECK INPUT SIGNAL CIRCUIT.
1. Turn igniticn switch “OFF”.
2. Disconnect ECM haress connector.
3. Check continuity between terminal
and ECM terminal @
Continuity should exist.
If OK, check harness for short.

NG

lOK

@

EC-234

Check the following.

. esnneotors

® Harness for cpen or short
between swirl control
valve control soleneid
valve and ECM

if NG, repair harmmess or con-

nectors. :




TROUBLE DIAGNOSIS FOR DTC P1130

Swirl Control Valve Control Solenoid Valve

(DTC: 1004)®(Cont’d) Gl
l MA
CHECK COMPONENT NG_ Replace vacuum tank.
(Vacuum tank). "
Refer to “COMPONENT INSPECTION” ER
on next page.
+ LG

CHECK COMPONENT NG Replace one-way valve.
(One-way valve).

Refer to “COMPONENT INSPECTION”
onh next page.

h 4

OK FE
Y
CHECK COMPONENT NG | Replace swirl control valve
(Swirl control valve control vacuum check "] control vacuum check cL
switch}. switch.
Refer to “COMPONENT INSPECTION", _
“TROUBLE DIAGNOCSIS FOR DTC”, MT
EC-238. -
CK
Y &l
CHECK COMPONENT NG | Replace swirl control valve.
(Swirl control valve). 4’
Reter to “COMPONENT INSPECTION” T=
on next page.
v oK R
CHECK COMPONENT NG‘ Replace swirl contral vaive
{Swirl control valve control solenoid | control solenoid valve.
valve). B

Refer to “COMPONENT INSPECTION”
on next page.

OK RA
v
Disconnect and reconnect harness con- =
nectors in the circuit. Then retest. BR
i Trouble is not fixed.
ST

Check ECM pin terminals for damage and
check the connection for ECM harness
connector. Reconnect ECM harness con- =
A5
necter and retest.

h 4
INSPECTION END

g

EC-235 375



TROUBLE DIAGNOSIS FOR DTC P1130

Swirl Control Valve Control Solenoid Valve
(DTC: 1004) (Cont’d)

COMPONENT INSPECTION

Swirl control valve
Supply vacuum to actuator and check swirl control valve operation.

Condition Swirl control valve
Supply vacuum io actuator Close
No supply Open

SEF371H

Swirl control valve control solenoid valve
Check solenoid valve air passage continuity.

Air passage Air passage
Condition continuity continuity

between (&) and between @ and ©

12V direct current supply

BATTERY between terminals @ Yes No
and @
N I No Yes
MEC4888 o supply

If NG, replace solenoid valve.

One-way valve
Check one-way valve air passage continuity.

Condition Air passage continuity
Blow air from side B to A Yes
Blow air from side Ato B No

If NG, replace one-way valve.

AEC140A

Vacuum tank

Check vacuum tank leakage.
Apply vacuum -80.0 kPa (-600 mmHg, —23.62 inHg, —11.60 psi).
Then keep it for 10 seconds and check there is no leakage.

)
%’Id cap " SEF405S
376 EC-236




TROUBLE DIAGNOSIS FOR DTC P1130
Swirl Control Valve Control Solenoid Valve

— (DTC: 1004) (Cont’'d) il
. E} @frl @@\ o1[2) Swirl control valve control vacuum check switch
Swirl control valve control / 1. E;‘srggggeccgnivggo?ontrol valve control vacuum check switch g,
vacuum check switch .
2. Use vacuum pump to apply vacuum to swirl control valve con-

trol vacuum check switch as shown in figure. Elw

& o 3. Start engine.

4. Check voltage between terminal (2) and engine ground with
CONSULT or tester. LG

SEF378S Pressure Voltage (V)

More than -18.7 kPa
(=140 mmHg, -5.51 inHg)

-18.7 to -22.7 kPa
(~140 to -170 mmHg,
-5.51 to -6.69 inHg)

Less than -22.7 kPa el
{-170 mmHg, —6.69 inHg) Approx. 4.8

Engine ground

Engine ground or =B
Approx. 4.8

5. 1T NG, replace swirl control valve control vacuum check switch.

BT

HA

EC-237
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TROUBLE DIAGNOSIS FOR DTC P1165

= Swirl gontrol valve

]

-Swirl control valve

contral vacuum check
switch harness
connector| ¢

@comml vacuum check switch

TN NRY

AEC141A]

Swirl Control Valve Control Vacuum Check

Switch (DTC: 0112)

The swirl control valve control vacuum check switch detects
vacuum signal to the swirl control vaive, and sends “ON” or “OFF”

signal to the ECM.

When no vacuum is supplied to the valve, the swirl control valve
control vacuum check switch sends “OFF" signal to the ECM.
The swirl control valve control vacuum check switch is not used to
control the engine system, it is used for on board diagnosis.

Diagnostic Trouble
Code No.

Malfunction is detected when ....

Check Items
{Possible cause)

P1165
0112

The swirl control valve control vacuum check switch | ® Harness or connectors

remains “OFF" under specified engine conditions.

circuit is open.)
® Hosas
{Hoses are connected incorrectly.)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

(\\ 1) Start engine and warm it up sufficiently.
B/

2) Turn ignition switch “OFF” and wait at least 7 seconds.

3) Turn ignition switch “ON".

4) Select “DATA MONITOR" mode with CONSULT.
5) Start engine and run it for at least 5 seconds at 3,800

rpm under no load.
OR

{Swirl control valve controi vacuum check switch

® Swirl control valve control solencid valve
® Swirl control valve contral vacuum check switch

= 1) Start engine and warm it up sufficientty.

< 2) Turn ignition switch “OFF" and wait at least 7 seconds.
3) Start engine and run it for at least 5 seconds at 3,800

rom under no load.
4) Select "MODE 3” with GST.
OR

@ 1) Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF” and wait at least 7 seconds.

3) Turn ignition switch “ON".

4) Start engine and run it for at least 5 seconds at 3,800

rpm under ne lead.

5) Turn ignition switch “OFF”, wait at least 7 seconds and

then turn “ON",

6) Perform “Diagnostic Test Mode [l (Self-diagnostic

results)” with ECM.

EC-238



TROUBLE DIAGNOSIS FOR DTC P1165

Swirl Control Valve Control Vacuum Check
Switch (DTC: 0112) (Cont’'d)

SNCSW

e

B

EGM (ECCS EC-S/VCSW-01

CONTROL
MODULE)

m : Detectabie line for DTC
—  Non-detectable line for DTC

SWIRL CONTROL
VALVE CONTROL
VACUUM CHECK
SWITCH

OfF O
®___
LD

B
i

B
i
MAG0

101

102

103

104

105

106

107

108

108

110

111

112

113

114

115

116

17

18

AECOE1A

EC-239

i
&

379
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TROUBLE DIAGNOSIS FOR DTC P1165

-
- Swirl control valve
contrel vacuum check
switch harness o5
connector| &

~Swirl control valve
/control vacuum check switch
T T TN SR

AEC141A

—_
j)% Improper connection

SEF109L

B

a

I

“SEF2158

DISCONNECT

& &
i

L&)
TS.

giig]

"SEF2165

Swirl Control Valve Control Vacuum Check
Switch (DTC: 0112) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK HOSES BETWEEN SWIRL CON-

TROL VALVE CONTROL SOLENOID

VALVE, SWIRL CONTROL VALVE CON-

TROL VACUUM CHECK SWITCH AND

SWIRL CONTROL VALVE ACTUATOR.

1. Turn ignition switch “OFF”.

2. Check hose for clogging, cracks or
improper connection.

NG

OK

E] Y

.| Repair or reconnect the

hose.

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect swirl control vaive control
vacuum check switch harness connec-
tor.

3. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Approximately 5V

NG

OK

h J

Repair hamess or connec-

| tors.

'_CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Check continuity between terminai (1)
and engine ground.
Continuity should exist.
If OK, check harness for shom.

NG

OK

¥

Repair harness or connec-
tors.

CHECK COMPONENTS

(Swirl control valve control vacuum check
switch).

Refer to “COMPONENT INSPECTION"
on next page.

NG

h 4

OK

h 4

Replace swirl control vaive
control vacuum check
switch.

CHECK COMPONENT

(Swirl control valve control solencid
valve).

Refer to “COMPONENT INSPECTION”
on next page.

NG

b4

OK
h 4

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

i Trouble is not fixed.

®

EC-240

Replace swirl control valve
control solenoid valve.




TROUBLE DIAGNOSIS FOR DTC P1165

Swirl Control Valve Control Vacuum Check
Switch (DT%: 0112) (Cont’d) €l

l A

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

A 4
INSPECTION END

COMPONENT INSPECTION

e E2) Swirl control valve control vacuum check switch

Swirl control valve control 1. Use vacuum pump to apply vacuum to swirl control valve con- FE
vacuum check switch trol vacuum check switch as shown in figure.

' 2. Start engine. :
3. Check voltage between terminal & and engine ground with Gl

D & CONSULT or tester.
Pressure Voltage (V) T
SEFA7ES More than ~18.7 kPa

Engine ground

(-140 mmHg, -5.51 inHg)

~18.7 to —22.7 kPa Engine ground or
{(-140 to —170 mmHg, Approx. 4.8

-5.51 to —-6.69 inHg) TE

Less than -22.7 kPa
(=170 mmHg, —6.69 inHg})

Approx. 4.8

4. If NG, replace swirl control valve control vacuum check switch.

=)

R

Swirl control valve control solenoid valve
Check solenoid valve air passage continuity.

Air passage Alr passage
Condition continuity continuity

between @ and | between @ and @ &T

12V direct current supply

BATTERY between terminals @ Yes No
and (2 RS

No i N Yes

MEC488B SupPlY °
: BT
If NG, replace solenoid valve.

EL
)9

EC-241 361



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition coil and

condenser

harness connector
AN

Camshaft position sensor and power

. transistor harness connactor SEF1285

Ignition Signal (DTC: 0201)
Ignition coil & power transistor (Built into distributor)

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

Diagnostic
Trouble Malfunction is detected when ... Chgck ftem
(Possible Cause)
Code No. _
P1320 @® The ignition signal in the primary circuit is not sent ® Harness or connectors
0201 during engine cranking or running. (The ignition primary circuit is open or shorted.)

® Power transistor

® Resistor '

® Camshaft position sensor

® Camshaft position sensor circuit

382

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

‘Note: f both DTC PO0340 (0101) and P1320 (0201) are

displayed, perform TROUBLE DIAGNOSIS FOR DTC
P0340 first. (See EC-162.)
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine. (If engine does not run, turn ignition switch
to “START” for at least 5 seconds.)
OR
@ 1) Turn ignition switch “ON”.
2) Start engine. (If engine does not run, tum ignition switch
to “START"” for at least 5 seconds.)
Select MODE 3 with GST.
CR
ey 1) Turn ignition switch “ON”.
2) Start engine. {If engine does not run, turn ignition switch
to “START” for at least 5 seconds.)
Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON”.
4) Perform diagnostic test mode Il {Self-diagnostic results)
with ECM.

EC-242



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (DTC: 0201) (Cont’d)

ey EC-IGN/SG-01

FUSIBLE

LINK i

@D, €20 =
s  Detectable line for DTG

I
]
LI%I_I m—— Non-detectable line for DTC

Refer 1o "EL-POWER".

=)
.

=
o
=
@

./‘ qu(l%m
OFF ST
N
acc'® ON BE
B/W
I—.—I L
BwW
CONDENSER
-, kAT
B/W

p——— DISTRIBUTOR 4
JGNITION TRANSISTOR ),

[
L COIL
g g T
— .

‘)

S
: II 1 II ]
5] W
L B
RESISTOR
WG e
| ] ] =]
WG w ®
Izl [ml I | .
e [iowex sjges g O
MODLLE) 4 A&
e - = @ M15
T big :
=3) ) e mED .
v 2081405160 Gy (7i8) Gy | : B (1] B —: ET
e e
2 E11 Bl :
101[102]103 56 & =l
lelis @ "
113114115 [JRY H.S.
DK
AECOB2A
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TROUBLE DIAGNOSIS FOR DTC P1320

harness connector

Ignition Signal (DTC: 0201) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

'

Turn ignition switch “OFF”, and restart
angine.
Is engine running?

Yas

HAE B A€

[
|| ECM ]OICONNECTOR| 1]2]3[4]3]6)
1

[Q]

SEF1745

384

CHECK COMPONENTS

(Ignition coil, power transistor).

Refer to "COMPONENT INSPECTION”,
EC-246.

Y

OK
A4

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-244

\
No
] v
Camshaft position sensor a”dsgg‘:’zegs CHECK POWER SUPPLY. NG Repair hamess or connec-
—r transistor harness connector 1, Turn ignition switch “OFF”. tors.
2. Disconnect ignition coil harness con-
nector.
- @i@\ \},ﬁ 3. Turn ignition switch “ON”,
TS. A 4. Chack voltage between terminal (7)
B and ground with CONSULT or tester.
Voltage: Battery voltage
OK
B y
CHECK GROUND CIRCUIT. NG, | Repair hamess or connec-
1. Turn ignition switch “OFF”, tors.
e o 2. Disconnect power transistor harness
= connector.
seFi7es| | 3. Check harness continuity between ter-
minal and engine ground.
E Continuity should exist.
DISCONNECT (f . If OK, check harness for short.
T.5. Eﬁ :] l’@ a OK
52 h 4
2]3[4]5[6)
CHECK INPUT SIGNAL CIRCUIT. NG.‘ Repair harness or connec-
1. Disconnect ECM hamess connector. tors.
2. Check harness continuity between ECM
terminal and terminal @
IE Continuity should exist.
If OK, check harness for short.
= OK
SEF1735 v
NG

Replace malfunctioning
component(s).




TROUBLE DIAGNOSIS FOR DTC P1320

- Resistor

SEF1755

<

(718

E PISCONNECT »
&

(o]

% DISCONNECT
V.I 3

AEC125A

Ignition Signal (DTC: 0201) (Cont’d)
®

o l

1. Stop engine.

2. Disconnect ignition
nector.

. Strip tape covering

. Remove resistor.

Mo hWw

and ECM terminal

If OK, check harne

CHECK INPUT SIGNAL. CIRCUIT.

coil harness con-

resistor.

. Disconnect ECM hamess connector.
. Check harmess continuity between ter-

minal and terminal @ terminal @

®.

Continuity should exist.

ss for short.

NG

h

OK

y

.| Repair harmess or connec-

fors.

(Resistor).

on next page.

CHECK COMPONENTS

Refer to “COMPONENT INSPECTION”

NG

h

r

OK

AER [AE

[ Eecm

|o] connECTOR |

2

(@]

T2

SEF177S

nectors in the circuit.

Disconnect and reconnect harmess con-
Then retest.

Trouble is not fixed.

h J

check the connection

nector and retest.

Check ECM pin terminals for damage and

of ECM harness

connector. Reconnect ECM harness con-

¥

INSPECT

ION END

EC-245

.{ Replace resistor.

A

G

LC

i)

=
@

BT

DX

385



TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (DTC: 0201) (Cont’d)
COMPONENT INSPECTION

% Eaéj] Ignition coil

1. Disconnect ignition coil harness connector.

ﬁjs 7 2. Remove distributor cap.
Q 3. Check resistance as shown in the figure.
o Terminal Resistance [at 25°C (77°F)]
Distributor —~ % - 8 LeTSs ;hsar;!;ﬂ

AEG150A If NG, replace distributor assembly.

Q]

lgnition
coil
AEC152A

Power transistor

1. Disconnect camshaft position sensor & power transistor har-
ness connector and ignition coil harness connector.
2. Check power transistor resistance between terminals 2) and

®.
Terminals Resistance Result
Except 01} OK
and (8)
@ . 00 NG
AEC1S1A If NG, replace distributor assembly.
Resistor
1. Disconnect resistor harness connector.
11] 2. Check resistance between terminals (1) and (2).

Resistance: Approximately 2.2 k)
If NG, replace resistor.

SEF130S)

386 EC-246



TROUBLE DIAGNOSIS FOR DTC P1336

! Coii
L Permanent magnet

SEF956N

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905)

The crankshaft position sensor (OBD) is located on the transmis-
sion housing facing the gear teeth (cogs) of the flywheel or drive
plate. It detects the fluctuation of the engine revolution.

The sensor consists of a permanent magnet, core and coil.

When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sensor
changes.

The ECM receives the voltage signal and detects the fluctuation of
the engine revolution.

This sensor is not directly used to control the engine system.

It is used only for the on board diagnosis of misfire.

- Gl
Crankshaft position y—
Csensor (OBD) BT
harness connector
— Front left brake hose SEF1245
&
Diagnostic
Trouble Code Malfunction is detected when .... Ch?Ck ltems
(Possible Cause) .
No. TE
P1336 ® A chipping of the flywheel or drive plate gear tooth ® Harness or connectors
0905 {cog) is detected by the ECM. ® Crankshaft position senscr (OBD)
® Flywheel (Drive plate) PO
DIAGNOSTIC TROUBLE CODE CONFIRMATION B4
PROCEDURE -
1) Turn ignition switch “ON” and select “DATA MONITOR™
N-¥ mode with CONSULT. 24
2) Start engine and run it for at least 4 minutes at idle
speed.
; OR : . BR
@ 1} Start engine and run it for at least 4 minutes at idle
= speed.
2) Select “MODE 3” with GST. &T
OR -
@ 1) Start engine and run it for at least 4 minutes at idle
- speed. S
2) Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic BT
results)” with ECM. .
A&
Bl
3¢
387

EC-247



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905) (Cont’d)

EC-CKPS-01
CRANKSHAFT
POSITION = - Detectable line for DTC
DR {OBD) — : Non-defectable line for DTC
I I
& G
(= o =~
1 |
1 |
' |
: [ [ l
I i
1 1
\ef--oroooo @ ——
R G
L ------- Ll &S
R G
—f
P it =Y ®
| : |
| l
1
| I |
i : 3 B
[T . I—J—I I—I—I
BN B G_== [F1 el OINT
J
= | CONNECTOR-1
@ —BG=p TocECECTS |
86 I [ |
|
@ — 5GP TECTPS B 8
+ J

B/G

50

GNDA ECM (ECCS
CONTROL
MODULE)

|||-m

By
o

=
2

Refer to last page (Foldout page).

IS .
T @
\sf6l7]8/ "Gy GY %)
H
r=1
101[102[103| |104]105]106 t]e]3l [4] 20{21]22}23 (39| J40]41] |53154]55
orosliont [rolimfig| e Lilele O 42]4a] [aaleslaslsrloalsaled] s )
m [29f30]31]32]23] 4als0 [47]as]62]63]64] 65
113]114]115] |116[117]118 1gli7hia 1[35]36137 REEE

AECOB3A
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905) (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A 4

Visually check for chipping flywheel {drive

e, CHECK INPUT SIGNAL CIRCUIT. NG | Chack the following.
Crankshaft position 1. Turn ignition switch “OFF”. "| ® Harness connectors
sensor (OBD) 2. Disconnect crankshaft position sensor @43,
harness connector
L
Frort left brake hose SEF{24S (OBD) harmess connector and ECM Harness for open or ShD.r‘t
hamess connector. between crankshaft posi-
3. Check continuity between ECM terminal tion sensor (OBD) and
B DECOWEST iy @ and terminal @ ECM
15, @[@ Continuity should exist. If NG, repair harness or con-
_ If OK, check harness for short. nectors.
= |[_Ecm [olconnecTor]j oK
53
E’ A4
CHECK GROUND CIRCUIT. NG | Gheck the following.
@ 1. Turn ignition switch “OFF". | ® Harness connectors
2. Reconnect ECM harness connector @
3. Check harness continuity between ter- ® Harness for open or short
SEF1265 \ \ .
minal @ and engine ground. between crankshaft posi-
E] N Continuity should exist. tion sensor (OBD) and
Lida Ej] @ If OK, check harness for short. ECM
1.5. oK If NG, repair harness or con-
ﬁ'@ nectors.
¥
Loosen and retighten the fixing bolt of the
crankshaft position sensor (OBD}. Then
@ [ ! retest.
= v Trouble is not fixed.
seF1z7s| [ CHECK COMPONENT NG# Replace crankshaft posi-
{Crankshaft position sensor {OBD)]. tion sensor (OBD).
Refer to “COMPONENT INSPECTION”
on next page.
QK
4
Disconnect and reconnect harness con-
nectors in the circuit. Then retest.
v 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.
Trouble is not fixed.
NG

.| Replace the flywheel (drive

plate) gear tooth (cog).

plate).

OK

A4

INSPECTION END

EC-249

¥4

EM

TE

PD
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TROUBLE DIAGNOSIS FOR DTC P1336

SEF960N

\(T)

SEF151P

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (DTC: 0905) (Cont’'d)

- COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

W

Disconnect crankshaft position sensor (OBD) harness connec-
tor.

Loecsen the fixing boit of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 166.5 - 203.5( at 20°C
(68°F)

EC-250



TROUBLE DIAGNOSIS FOR DTC P1400

To EGR valve

Ta intake

EGRC-Solenoid Valve (DTC:

The EGRC-solenoid valve responds to signals from the ECM.

1005)

air flow 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
L3 signal {from the throttle body to the EGR valve.)
‘S"iai‘;‘m When the ECM sends an OFF signal, the vacuum signal passes
g through the solenoid valve. The signal then reaches the EGR valve.
SEF240PD
Diagnostic
Trouble Code Maffunction is detected when ..., ChPTCk items
_ (Possible Cause)
No.
P1400 ® An improper voltage signal is sent to ECM through ® Harness or connectors
1005 EGRC-solenoid valve. (The EGRC-solencid vaive circuit is open or shorted.)
® EGRC-solencid valve

BEGRC SCLV CIRCUITE
DOES THE SOLENQID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

NEXT NO YES

MEF882D

B ACTIVE TEST B @
EGRe soLv - ON

=== MONTOR===
CMPS-RPM (REF) Orpm

[_ON |KSUEXEl[ OFF ]

EF353F

4 € 0 i

IC__ecm_[o]connecToR]|
103

© &

AECE39

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGRC-so-

lencid valve circuit. During this check,
firmed.

a DTC might not be con-

1)

Turn ignition switch “ON”.

2) Perform “EGRC SOL/V CIRCUIT” in “FUNCTION

TEST” mode with CONSULT.
OR
@ 1) Turn ignition switch “ON”,

2) Perform “EGRC SOLENOID VALVE” in “ACTIVE
TEST" mode with CONSULT and check the operating
sound, according to ON/OFF switching.

CR
1) Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF” and wait at least 7 seconds.

3) Start engine again.

4) Check the voltage between ECM terminal and
ground at idle speed.

Voltage: 0.04 - 0.08V
5) Check that the voltage changes to battery voltage and

returns to 0.04 - 0.08V when the engine speed

increases to about 2,500 rpm.

EC-251

s
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TROUBLE DIAGNOSIS FOR DTC P1400

392

IGNITION SWITCH
ON or START

EGRC-Solenoid Valve (DTC: 1005) (Cont’d)

Refer to “EL-POWER”.
15A

Bw

s Detectable line for DTC
w——  Non-detectable line for DTG

EC-EGRC/V-01

EGRC-
SOLENOID
VALVE
L
B.’W{|1 OO 2}| WiL
WL
1% ECM (ECCS
EGR CONTROL
MODULE)
=3
5
| |
To1]c2[03] [roa]r0s DR
pa]25]z6]27ze] [z
20710809 [roofr1 2
Taliars] (e NE e

EC-252

AECOB4A



TROUBLE DIAGNOSIS FOR DTC P1400

/&

CEGHC-SoIeno

EGRC-Solenoid Valve (DTC: 1005) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

" ECM |OI CONNECTOHl]

103

[a]

CHECK COMPONENT

(EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION”

below.
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest,

l Trouble is not fixed.

SEF1835

BATTERY

MEC488B

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

EGRC-solenoid valve
Check air passage continuity.

Y

CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect EGRC-solenoid valve har- | ® 15A fuse
ness connector. ® Harness for open or short
2. Turn ignition switch “ON”. between EGRC-solencid
3. Check voltage between terminal @ and valve and fuse
ground with CONSULT or tester. If NG, repair harness or
SEF181S Voltage: Battery voltage connectors.
& MSCONNECT m \ B lOK
€0 w5 [
CHECK OUTPUT SIGNAL CIRCUIT. Repair harness or connec-
(% 1. Tumn ignition switch “OFF". " tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
terminal and terminal @
Continuity should exist.
If OK, check harness for short.
HD @-—J ! iOK
SEF1825 NG

Replace EGRC-solenoid
valve.

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-253

[
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AT
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TROUBLE DIAGNOSIS FOR DTC P1401

Sensor element EGR Temperature Sensor (DTC 0305)
;gﬁé The EGR temperature sensor detects temperature changes in the
= EGR passage way. When the EGR valve opens, hot exhaust gases
5 | 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 signal then returns to the ECM
Gaskel Connector as an input signal. As the temperature increases, EGR temperature
sensor resistance decreases.
This sensor is not directly used to control the engine system. It is
used only for the on board diagnosis.
SEF598K
(Reference data)
10,000
EGR temperature Voltage Resistance
°C(°F) (v) (M)
0 {32) 4.81 79-97
1,000 50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - 0.10
=
4
g
£ 100
@
3
s
10
1 A 1 { ] i
0 50 100 150 200
(32) (122)  (212) (3020 (392)
Temperature °C (°F)
SEF52680G
Diagnostic Trouble Check ltems

Malfunction is detected when ....

Code No. (Possible Gause)
P1401 A) An excessively low voltage from the EGR tem- | ® Harness or connectors
0305 perature sensor is sent to ECM, even when (The EGR temperature sensor circuit is shorted.}
engine coolant temperature is low. ® EGR temperature sensor
® Malfunction of EGR function, EGRC-BPT valve or
EGRC-sclenoid valve
B) An excessively high voltage from the EGR ® Harness or connectors
temperature sensor is sent to ECM, even {The EGR temperature senscr circuit is open.)
when engine coolant temperature is high. ® EGR temperature sensor
® Malfunction of EGR function, EGRC-BPT valve or

EGRC-solenoid valve

EC-254



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (DTC: 0305) (Cont’'d)
OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the EGR tem-

)]

o

@

* MONITOR % NO FAIL D

gggﬁ;l?uPl\Tnngﬁgg) 0"3;” perature sensor. During this check, a DTC might not be confirmed. e
209 - U AL
EGR TEMP SEN A3y Procedure for malfunctions A and B
INT/A TEMP SE 22°C 1) Turn ignition switch "ON” and select “DATA MONITOR"
mode with CONSULT. =]

2) Confirm that engine coolant temperature and intake air
temperature are lower than 40°C (104°F). {If necessary,
wait until the temperatures equal atmospheric tempera- |

ture.)
SEF851R 3} Confirm that “EGR TEMP SEN” reading is between
3.45V and 5.0V.
4) Start engine and warm it up sufficiently.
Lift up the 5) Run engine at idle for at least 2 minutes.
Efﬂha‘;ﬂ"e 6) Confirm that EGR valve is not lifting. If NG, go to gz

TROUBLE DIAGNQSES FOR DTC P0400 and P0402.
(See pages EC-166 and 174.)
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.
8) If step 7 is OK, perforrn TROUBLE DIAGNOSES FOR W
DTC P(0400, P0O402 and P1400. (See pages EC-166,
SEF360Q 174 and 251 )

Pz

CR AT
@ 1) Turn ignitiocn switch “ON”.

W - 2 e 2) Confirm that voltage between ECM terminals 69,
Ej] @w and ground are more than 2.72V. (If necessary, wait

(= ]OICGNNECTORH A until engine coolant temperature and intake air tem- 1F
c oty perature equal atmospheric temperature.)
28 81 62 3) Confirm that voltage between ECM terminal and gy
ground is between 3.45V and 5.0V. it
—n 4) Start engine and warm it up sufficiently.
5) Run engine at idle for at least 2 minutes. =
@ S 1 6) Confirm that EGR valve is not lifting. If NG, go to A

TROUBLE DIAGNOSES FOR DTC P0400 and P0402.
(See pages EC-166 and 174.) E
7) Check voltage between ECM terminal &2 and ground at ™=

W - A 2 about 1,500 rpm with EGR valve lifted up to the full
E} (Gw @@ Cfé)\ H position by hand.

SEFB52R

o T Voltage should decrease to less than 1.0V. .
|_£cv__[olconecTor] 8) If step 7 is OK, perform TROUBLE DIAGNOSES FOR
& DTC P0400, P0402 and P1400. (See pages EC-166. __
174 and 251.) ST
D e
e
= BSEF244R
[F2:
EL
9%
395

EC-255



TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor (DTC: 0305) (Cont’d)

EC-EGR/TS-01

e : Detectable line for DTC
e - Non-detectable line for DTG

EGR
N TEMPERATURE
NI SENSOR
(M8
| M) L2
G/OR B/G
G/OR BIG
[zl B .
~——JECM (ECCS
EGRTS GND-A |ECM (ECC
MODULE)
@D
HP
GY
3

N

T 53
forfoefios [rioj s PTOR TS [13[s0] Jerllealoslodled H.S.
113]114]115}) [116§117P 5] [16]17]48] [34]35]36]37] m @Eﬂ@

101[1ozfr03] [104f108]106] __ [1T2]a] 1] o[zil22l28]  [a8]as] [4ol4
BAHBEIN O [24]25]26f27]28) [42]43] [44]25]46]57]58)

=

AECO65A

39 EC-256



TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor (DTC: 0305) (Cont’d)

)
DIAGNOSTIC PROCEDURE &l
INSPECTION START
< EGR temp ¢ (&
sensor harmess
; CHECK POWER SUPPLY. NG | Repair harness or connec-
| 1) Disconnect EGR temperature sensor " tors. on
harness connector. Elil
2) Turn ignition switch “ON".
3) Check voltage between terminat @ and
ground with CONSULT or tester. 1%

Voltage: Approximately 5V

SEF1325 B lOK
R CHECK GROUND CIRCUIT. NGL Check the following.
s &‘J\] @i@ @ 1) Turn ignition switch “OFF”, ”| ® Harness continuity
T5. J 2) Check harness continuity between termi- between ECM and EGR
] nal @ and engine ground. temperature sensor FE
1 Continuity should exist. If NG, repair harness or

If OK, check harness for short. connector.
Gl
¢ OK
CHECK COMPONENT NG | Replace EGR temperature
b O (EGR temperature sensor). "] sensor. W
= Refer to “COMPONENT INSPECTION” on
SEF1a4g| | Next page. :

BB $OK AT

= DISCONREGT /2% Disconnect and reconnect harness connec-
i@ @E@ tors in the circuit. Then retest, TR
- l Trouble is not fixed.
Check ECM pin terminals for damage and 5
check the cennection of ECM harness con- I

nector. Reconnect ECM harness connector

and retest.
[Q] [—j ¢ -
d -

"SEF1855 INSPECTION END

Ba

a8
28

EC-257
397



TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (DTC: 0305) (Cont’d)
‘COMPONENT INSPECTION

IED EGR temperature sensor
Check resistance change and resistance value.

EGR temperature Voltage Resistance
"C R (V) (M)
0 (32) 4.81 7.9-97
@ 50 (122) 2.82 0.57 - 0.70
s 100 (212) 0.8 0.08 - 0.10
SEF843Q

If NG, replace EGR temperature sensor.

10,000
E

=
=
L=

|

Acceptable range

Resistance k&
2
[

\
..I.
||.
||.l
)
"“..
.l|.
l'l
I.l
...l
I...
|l||
||.I
'l...
I..-..
N

0

4L ! 1 L i
G 50 100 150 200

(32) (122) (212 (302)  (392)
Temperature °C {°F)

SEF526Q
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TROUBLE DIAGNOSIS FOR DTC P1441

Vacuum Cut Valve Bypass Valve (DTC: 0801) al

The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank ..
and the EVAP canister. B
The vacuum cut valve prevents the intake manifold vacuum from
‘ being applied to the fuel tank. .
The vacuum cut valve bypass valve is a solenoid type valve and ="
o \ / . | generally remains closed. It opens only for on-board diagnosis.
7 | g Vvacuum out valve \}‘;?_—:Ti/ The vacuum cut valve bypass valve responds to signals from the
| bypass valve  —M— | EGM. When the ECM sends an ON (ground) signal, the valve is &
opened. The vacuum cut valve is then bypassed to appiy intake
manifold vacuum to the fuel tank.

EVAP canister
Vacuum cut valve

SEF1865,

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP canister FE
EVAP control system pressure sensor purge contrel m
solenoid valve
Vacuum cut valve bypass valve N
EVAP shut valve - (=
—\ GF) I I\:-.!—|
‘ ®\ f I EVAP canister
urge control valve T
Fuel tank Vacuum\—~ Fvap | P BT
cut valve |canister
EVAP canister EVAP canister—
vent control purge volume EF
valve control valve SEF782Q
T
Diagnostic Trouble N Check ltems
’ Malfunction is detected when ... .
Code No. {Possible Cause)
P1441 A) An improper voltage signal is sent to ECM ® Harness or connectors L
0801 through vacuum cut valve bypass valve. {The vacuum cut valve bypass valve circuit is
open or shorted.) o
® Vacuum cut valve bypass valve [P
B) Vacuum cut valve bypass valve does not operate |® Vacuum cut valve bypass valve =4
properly. ® Vacuum cut valve il
® Bypass hoses for clogging
® VAP shut valve B
® EVAP control system pressure sensor =
e
Hptee]
BT
T
L
EL
1T

EC-259 399
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TROUBLE DIAGNOSIS FOR DTC P1441

BATTERY

EVAP canister

SEF530Q

Vacuum Cut Valve Bypass Valve (DTC: 0801)
{Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A’ first. If DTC cannot be
confirmed, perform “OVERALL FUNCTION CHECK”, “Proce-
dure for malfunction B”.

Procedure for malfunction A
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait at least 5 seconds.
OR
Start engine and wait at least 5 seconds.
Select “MODE 3" with GST.
OR
voy 1) Start engine and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode |l {Self-diagnostic
results)” with ECM.

[n]
&
Ny —
et

OVERALL FUNCTION CHECK

Procedure for malfunction B

1) Remove vacuum cut valve and vacuum cut valve bypass valve
as an assembly.

2) Apply vacuum to port &) and check that there is no suction
from port ®).

3) Apph@vacuum to port B and check that there is suction from
port A).

4) Blow air in port & and check that there is a resistance to flow
out of port (@).

5) Supply battery voltage to the terminal.

6) Blow air in port & and check that air flows freely out of port

7) Blow air in port and check that air flows freely out of port

EC-260



TROUBLE DIAGNOSIS FOR DTC P1441

Vacuum Cut Valve Bypass Valve (DTC: 0801)

(Cont'd) @l
- EC-BYPS/V-01
IGNITION SWITCH
ON or START
. i mmm ; Detectable line for OTC
1A Refer to "EL-POWER". — : Non-detectable line for DTC EM
=]
BW | LG
BAW
T3 &
AN
[T
B/W

BYPASS VALVE

[ '
é VACUUM CUT VALVE &l
]

Y
I E)
v
N N _
W0 P&
¥
I RA
r BiR
(77l ot
EGM (ECCS
CVBY CONTROL ,
MODULE) 5T
[ (=] 0] - ET
s[asTe [7]8] o) 1z]3]4]5] (c2)
ofiofthofialta o 7]sleio S
1 1
101J0z]i0e] [ro4]0s
EL
107]108]10e] [110]114
113|114]115] p116[117
lDp4

AECO66A
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TROUBLE DIAGNOSIS FOR DTC P1441

EVAP canister

i . S
Vacuum cut valve bypass valve —
harness connector ™ }

SEF187S

Vacuum Cut Valve Bypass Valve (DTC: 0801)

(Cont’d)
DIAGNOSTIC PROCEDURE
Procedure for malfunction A

INSPECTION START

l

DISCONNECT

Th
1.

[

112)

CY

D S

=  3EF503R

B

AEQHAE

Il Ecm iaiCONNECTOH"

G

117

[Q]

CHECK COMPONENT
(Vacuum cut valve bypass valve).
Refer to “COMPONENT INSPECTION” on

Y

next page.
iOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

SEF504R

402

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-262

CHECK POWER SUPPLY. NG .| Check the following.

1. Turn ignition switch “OFF”. | ® Hamess connectors

2. Disconnect vacuum cut valve bypass \
valve harness connecitor. ® 15A fuse

3. Turn ignition swiich *ON". ® Harness for open or shorl

4. Check voltage between terminal @ and between vacuum cut valve
ground with CONSULT or tester. bypass valve and fuse
Voltage: Battery voltage If NG, repair harness or con-

OK nactors.
. l

CHECK OUTPUT SIGNAL CIRCUIT. NG 1 Check the tollowing.

1. Tum ignition switch “OFF". | ® Harness connectors

2. Disconnect ECM harness connector. (2.

3. Check harness continuity hetween ECM ® Harness for open or short
terminal @ and terminal @ between vacuum cut valve
Continuity shouid exist. bypass valve and ECM
If OK, check harness for short. If NG, repair harness or con-

l oK nectors.
NG

Replace vacuum cut valve
bypass valve.




TROUBLE DIAGNOSIS FOR DTC P1441
Vacuum Cut Valve Bypass Valve (DTC: 0801)

o
(Cont’'d) &l
DIAGNOSTIC PROCEDURE
Procedure for malfunction B [Tk

INSPECTION START
l el
Perform “OVERALL FUNCTHON CHECK”, OK‘ Check EVAP shut valve
EC-260. ”| EVAP purge line hoses LS
NG between EVAP canister and
fuel tank for clogging or dis-
connection.
Refer to “EVAPORATIVE
EMISSION (EVAP) SHUT
VALVE” and “Evaporative =
Emission Line Drawing”, FE
EC-18 and EC-19.
¥ @ﬂ:

CHECK COMPONENT NG‘ Replace malfunctioning e

(Vacuum cut valve, vacuum cut valve 7| parts.

bypass valve). o

Refer to “COMPONENT INSPECTION” T

below.

}o AT

Check bypass hoses for clogging. NG‘ Repair or replace hoses.

Jox TE

Go to “TROUBLE DIAGNOSIS FOR DTC
Po450", “EVAP Control System Pressure
Sensor”, EC-202.

l OK

INSPECTION END

g
=

P

COMPONENT INSPECTION A
Vacuum cut valve bypass valve
Check air passage continuity. B
s Air passage continuity -
Condition between @ and ST
12V direct current supply between terminals Yes
No supply No

serasio|  |f NG, replace vacuum cut valve bypass valve.

Vacuum cut valve Vacuum cut valve

Check vacuum cut vaive as follows:
Plug port © and (D) with fingers. 4
Apply vacuum to port 8 and check that there is no suction
from port (8.

Apply vacuum to port 8 and check that there is suction from g,
port A). -
Blow air in port ) and check that there is a resistance to flow
out of port (A).

Open port (© and ©@. o3
Blow air in port (& check that air flows freely out of port .

Blow air in port B check that air flows freely out of port (®)

EVAP canister
side

Now b~ L N

SEF378Q

EC-263 . J 403



TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge
Volume Control Vaive (DTC: 1008)

SYSTEM DESCRIPTION

Engine speed

Y

Camshatft position sensar

Amount of intake air

Y

Mass air flow sensor

Engine coolant temperature

Y

Engine coolant temperature sen-
sor

— - Start signai ECM
Ignition swiich * (ECCS EVAP canister
control » purge volume
module) control valve
Throttte position

Y

Throttle position sensor

Density of oxygen in exhaust gas

Y

Front heated oxygen sensor

{(Mixture ratio feedback signal)

Fuel temperature in fuel tank

A4

(Tank fuel temperature sensor

- Vehicle speed
Vehicle speed sensor >

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor by-pass pas-
sage in the EVAP canister purge volume control valve changes to control the flow rate. A built-in step motor
moves the valve in steps corresponding to the ECM output pulses. The opening of the valve varies for opti-
mum engine control. The optimum value stored in the ECM is determined by considering various engine con-
ditions. When the engine is operating, the flow rate of fuel vapor from the EVAP canister is regulated as the
air flow changes.

COMPONENT DESCRIPTION

The EVAP canister purge volume control valve uses a step motor
to control the flow rate of fuel vapar from the EVAP canister. This
motor has four winding phases. It operates according to the output
pulse signal of the ECM. Two windings are turned ON and OFF in
sequence. Each time an ON pulse is issued, the valve opens or
closes, changing the flow rate. When no change in the flow rate is
needed, the ECM does not issue the pulse signal. A certain volt-
age signal is issued so that the valve remains at that particular
opening.

SEF248P

404 | EC-264




TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (DTC: 1008) (Cont’d) @l
Diagnostic Trouble L Check tems
Malf tected -
Code No. alfunction is detacted when (Possible Cause) )2
P1445 A) An improper voltage signal is sent to ECM ® Harness or connectors
1008 through the valve. {The valve circuit is open or shorted.) _
@ EVAP canister purge volume control valve [
B} The canister purge flow is detected during the ® EVAP control system pressure sensor LG
specified driving conditions, even when EVAP ® EVAP canister purge volume control valve (The -
canister purge volume control valve is completely valve is stuck open.)
closed. ® EVAP canister purge control valve
® Hoses
{Hoses are connected incorrectly.)

FE
DIAGNOSTIC TROUBLE CODE CONFIRMATION aL
PROCEDURE ¥
Perform “Procedure for malfunction A” first. if the DTC cannot
be confirmed, perform “Procedure for malfunction B”. MT

Procedure for malfunction A

/’\ 1} Jack up drive wheels (2WD models) or lift up vehicle gy
N (4WD models). “
2) Turn ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT. TE
3) Start engine and let it idle for at least 90 seconds.
4) Move selector/gearshift lever to “1” range (A/T) or “1st”

gear (M/T). 3R
5) Race engine from idle to 2,000 to 3,000 rpm more than t
10 times.
OR &
@ 1) Jack up drive wheels (2WD models) or lift up vehicle "~
- (4WD models).
2) Start engine and let it idle for at least 90 seconds. R
3) Move selector/gearshift lever to “1"” range (A/T} or “1st” b
gear (M/T).
4) Race engine from idle to 2,000 to 3,000 rpm more than BE
10 times. =
5) Select “"MODE 3” with GST.
OR e
ré“@ 1) Jack up drive wheels (2WD models) or lift up vehicle ="
- {4WD models).
2) Start engine and let it idle for at least 90 seconds. o

3) Move selector/gearshift lever to “1” range (A/T) or “1st” 7%

gear (M/T).
4) Race engine from idle to 2,000 to 3,000 rpm more than __
10 times. BT
¥ MONITOR ¥ NO FAIL 5) Turn ignition switch “OFF”, wait at least 7 seconds and
COOLANTEMP/S  60°C then turn “ON”. "

6) Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM.
Procedure for malfunction B

1) Jack up drive wheels (2WD models) or lift up vehicle
(4WD models).
2) Tum ignition switch “ON” and select “DATA MONITOR” BX

SEF345Q)

EC-265 405
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TROUBLE DIAGNOSIS FOR DTC P1445

VEHICLE SPD ...

IGN ADVANCE ....................... B.0°
CALC LOAD ..o 28.2%
MAP .. J6KPaA
MAF

THROTTLE POS
INTAKE AIR ..o
FUEL 3YS3 #1

FUEL 5YS #2 ...

SHORT FT #1

LONG FT #1 .......

025B1 St .. 0.200V
O2FT BT 81 e 0.8%
O25B1 82 i 0.010v

SEF519R

. € “ h

Tol comnEcTon]]
&1

ECM

||
® o

SEF487R

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (DTC: 1008) (Cont’d)

3)

Start engine and warm it up until the engine coolant
temperature rises to 60 to 80°C {140 to 176°F), then
stop engine. (If the engine coolant temperature exceeds
the above range, stop engine and wait until the tem-
perature falls to within this range.)
Start engine and let it idle for at least 70 seconds.
Maintain the following conditions for at least 50 sec-
onds.
Gear position:

“2"” or “D” range (A/T)

“3rd” or “4th™ gear (M/T)
Vehicle speed:

45 - 70 km/h (28 - 43 MPH)
Engine speed:

1,500 - 2,500 rpm
Coolant temperature:

Less than 100°C (212°F)

OR

4)
5)

Jack up drive wheels (2WD modals) or lift up vehicle
(4WD models).
Turn ignition switch “ON” and select “MODE 1"
with GST.
Start engine and warm it up until the engine coolant
temperature rises to 60 to 80°C (140 to 176°F), then
stop engine. (If the engine coclant temperature exceeds
the above range, stop engine and wait until the tem-
perature falls to within this range.)
Start engine and let it idle for at least 70 seconds.
Maintain the foliowing conditions for at least 50 sec-
onds.
Gear position:

“2” or “D” range (A/T)

“3rd” or “4th” gear (M/T)
Vehicle speed:

45 - 70 km/h (28 - 43 MPH)
Engine speed:

1,500 - 2,500 rpm
Coolant temperature:

Less than 100°C (212°F)
Select “"MODE 3” with GST.

CR

mode

JOOLS

Jack up drive wheels (2WD models) or lift up vehicle
(4WD models).
Turn ignition switch “"ON”,
Start engine and warm it up until the voltage between
ECM terminal 6 and ground drops to 1.2 - 1.9V, then
stop engine. (If the voltage drops below the above
range, stop engine and wait until the voltage rises to
within this range.)
Start engine and let it idle for at least 70 seconds.
Maintain the following conditions for at least 50 sec-
onds.
Gear position:

“2” or “D” range (A/T)

“3rd’” or “4th” gear (M/T)
Vehicle speed:

45 - 70 km/h (28 - 43 MPH)
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Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (DTC: 1008) (Cont’d} @l

Engine speed:
1,500 - 2,500 rpm
Voltage between ECM terminal ¢ and ground:
More than 0.8V
6) Turn ignition switch “OFF”, wait at least 7 seconds and En
then turm “ON”. ’
7) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM. e

[,

EC-267 407
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Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (DTC: 1008) (Cont’d)

. | EC-PGC/V-01

BATTERY
e : Detectable line for DTC
é] Refer to “EL.-POWER". = Non-detectable line for DTC
I FUSIBLE
BA LINK
@,
3

1

EVAP
CANISTER
PURGE
VOLUME
vy i
2 3
ealicn i @
RELAY
?
]
LR GR
I -
®
.—i
LR GAR GR GR R G LG Y
e B [ [ el el [
SSOFF V& VB CATN EVP EVP EVP Eve  |ESMIECCS
#1 #3 #2 #4  IMODULE)
e
3 ! J
AN @D B : M4 E22) |
N8/ "Gy 5] " 1 ERlw Bl
b e e J
/=l
101]r02fros] [1oafrosfice MBE oloizea]  [e]] [ofa] [
o] o] CLE 8081 ol || () || LT [l BALTTToboba
[1112]15]14] [1g] Pal3031]32133]  Ggl5] la7laslecfealeales] 7o) )
113114}115| f116{117]118 MM P ERZT BEER b s
| W S.

AECO67A

408 EC-268
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7

VRN

EVAP canister purge
volume control valve

\

~

cleaner

housing

SEF188S

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (DTC: 1008) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

1, Ts.

R

<

[

0]

SEF578Q

B
biSCONECT
€ @
|T ECM HCONNECTOR"

5

8 18 17

e

GISCONNECT

[2] 3
5

/4

1™

o] |, ol |, o] |, o]

SEF1895

CHECK COMPONENT

(EVAP canister purge velume control
valve).

Refer to “COMPONENT INSPECTION

on next page.
l oK

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

i 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-269

hd
CHECK POWER SUPPLY. NG | Gheck the following.
1. Turn ignition switch “OFF™, | ® ECCS relay
2. Disconnect EVAP canister purge vol- ® BR fusible link
ume control valve harness connector. ® Hamess for open or
3. Turn ignition switch “ON”. short between EVAP
4, Check voltage hetween terminals @ canister purge volume
and engine ground with CONSULT control valve and fusible
or tester. link
Voltage: Battery voltage ® Hamess for open or
short between EVAP
OK canister purge volume
control valve and ECM
If NG, repair harness or
connectors.
B v
CHECK QUTPUT SIGNAL CIRCUIT. NG_ Repair harness or connec-
1. Turn ignition switch “OFF”. "] tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between
ECM terminal (8) and terminal (1),
ECM terminal @ and terminal (4),
ECM terminal {5) and termina! (3),
ECM terminal {6} and terminal (6).
Continuity should exist.
If OK, check harness far short,
lOK
CHECK COMPONENT NG; Replace EVAP control sys-
(EVAP control system pressure sensor) "| tem pressure sensat.
(For malfunction B only).
Refer to “COMPONENT INSPECTION” in
“TROUBLE DIAGNOSIS FOR DTC
P0450", EC-205.
l OK
NG

Replace EVAP canister
purge volume control
valve.

BT

AT

28
&3]

409



TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (DTC: 1008) (Cont’d)

l Eg—} COMPONENT INSPECTION
Lo

EVAP canister purge volume control valve

3|2]1 . .

¢ = 1. Disconnect EVAP canister purge volume control valve
[5]

[ harness connector.

2. Check resistance between the following terminals.
terminal (2) and terminals @), 3
[Q] : terminal (5) and terminals (@, (&
Resistance:
Approximately 300 [At 25°C (77°F)]
3. Reconnect EVAP canister purge volume control valve

= DISCONWECT harness connector.
ESEZ Eﬁj] 4. Remove EVAP canister purge volume control valve
615

2 from iniake manifold collector and disconnect hoses

from the valve.

(Plug the purge hoses. The EVAP canister purge vol-

ume control valve harness connector should remain

connecied.)

5. Turn ignition switch “ON”.

6. Perform “PURG VOL CONT/” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister purge

SEF353Q volume control valve shaft moves smoothly forward and
backward according to the valve opening.
If NG, replace the EVAP canister purge volume control
mactvetesTl [ valve, P purg
PURG VOL CONT/A  20Step . OR
-———z===== MONITOR s==zzzz=z: ‘I:';" 1. Disconnect EVAP canister purge volume control valve
CMPSsRPM(REF) Orpm = harness connectot. :
FR 02 MNTR RICH 2. Check resistance between Cche (fsllowing ferminals.
AF ALPHA 100% terminal (2) and terminals (1),
THRTL POS SEN 048V terminal (5) and terminals (@), ®
Resistance:
| UI UP DWN d Approximately 30!_1 [At 25°C (77°F)]
Q | ” ||j(3_|SEF507R 3. Reconnect EVAP canister purge volume control valve

harness connector.

4. Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol-
ume control valve hamess connector should remain
connected.)

5. Turn ignition switch “ON" and “OFF”. Check that EVAP
canister purge volume control valve shaft moves
smoothly forward and backward according to the igni-
tion switch position.

If NG, replace the EVAP canister purge volume control
valve.

SEF783P

AP
EVAP canister purge
volume control vaive
% .

s
Air cleanar

/ housing

o7 ™
/( SEF141S
410 EC-270




TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System  ©!
Purge Flow Monitoring (DTC: 0111)
EVAF canister H fh

purge cantrol

EVAP control system pressure sensor _ m
Vacuum cut valve bypass valve solencid valve
EVAP shut valve\

L]

~ EVAF canister .
purge control valve LG

Fuel tank Vacuum
cut valve

EVAP canister
vent control \‘(%i)
valve

SYSTEM DESCRIPTION

In this evaporative emission (EVAP) control system, purge flow
oceurs during non-closed throtlle conditions. Purge volume is .
related to air intake volume. Under normal purge conditions (non- ~
closed throttle), the EVAP canister purge volume control valve and
EVAP canister purge control valve are open. Purge flow exposes

EVAP
canister

EvVaP camster—‘
purge volume
contrel valve

SEF782Q

the EVAP control system pressure sensor to intake manifold HT
vacuum.
ON BOARD DIAGNOSIS LOGIC &7
Under normal conditions (non-closed throttle), sensor output volt-
age indicates if pressure drop and purge flow are adequate. If not, ¢z
a fault is determined.
Diagnaostic B
- Check Items PD
TroubI\I]%.Code Malfunction is detected when ... (Possible Cause)
!.11447 ® EVAP control system does not operate properly. & EVAP canister purge volume control valve stuck n
0111 ® EVAP control system has a leak between intake closed o
manifcld and EVAP control system pressure sensor. | ® EVAP canister purge control valve stuck closed
® EVAF control system pressure sensor
® | oose or disconnected rubber tube i
® Blocked rubber tube e
® EVAP canister purge control solenoid valve
® Blocked or bent rubber tube to MAP/BARC switch
solenoid valve Bl
® Cracked EVAP canister o
® Absolute pressure sensor
® MAP/BARQ switch solenoid valve
ST
B
14
EL
38
EC-271 411
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¥ MONITOR ¢ NOFALL L]
CMPS*RPM(REF) 787rpm
COOLAN TEMP/S 86°C
VHCL SPEED SE okmvh
CLSD THL/P SW ON
B/FUEL SCHDL 1.1msec
PURG VOL C/V Ostep
EVAP S¥YS PRES 3.36V
VENT CONTA OFF
VCAV BYPASS/ OFF
RECORD |

SEF508R

MactvetesTH
PURG VOL GONT/V  20Step
—=zzzzz=z=z MONITOR =====z=z====
CMPSsRPM(REF) 712rpm
VHCL SPEED SE Okm/h
B/FUEL SCHDL 1.1msec
EVAP SYS PRES 336V
PURG CONT 5/V ON
[Qull_uP || DWN [lQd|

SEF509R

y——

I

ECM |9 CONNEGTOR]|
67 43

SEF510R

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (DTC: 0111) (Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall monitoring function of the
EVAP control system purge flow. During this check, a DTC might
not be confirmed.

®

1)
2)
3)
4)

5)

6}

Lift up drive wheels (M/T models}.

Start engine.

Select "EVAP SYS PRES” in “DATA MONITOR” mode
with CONSULT.

Check EVAP control system pressure sensor value at
idle speed.

Select “PURG VOL CONT/V” in “ACTIVE TEST” mode
with CONSULT and set "PURG VOL CONT/V” to 20
steps by touching “UP” or "Qu™.

Maintain the following conditions for at least 30 sec-
onds. Verify that EVAP control system pressure sensor
value ("EVAP SYS PRES”) stays 0.1V less than the
value at idle speed for at least 2 seconds.

Engine speed:
Approx. 2,000 rpm
Gear position (for M/T models):
Any position other than “Neutral” or “Reverse”

CAUTION:
Do not run vehicle at speeds greater than 80 km/h (50
MPH).

OR
Lift up drive wheels.
Start engine and warm it. up sufficiently.
Turn ignition switch “OFF”, wait at least 7 seconds.
Start engine and wait at least 70 seconds.
Set voltmeter probes to ECM terminals &) (EVAP con-
trol system pressure sensor signal) and {ground).
Check EVAP control system pressure sensor value at
idle speed.
Establish and maintain the following conditions for at
least 30 seconds.
Air conditioner switch: ON
Steering wheel: Fully turned
Headlamp switch: ON
Engine speed: Approx. 3,500 rom
Intake manifold vacuum:
-73.3 to -60.0 kPa (-550 to -450 mmHg,
-21.65 to -17.72 InHg, -10.63 to —8.70 psi)
Gear position:
M/T models
Any position other than “Neutral” or “Reverse”
A/T models
Any position other than “P”, “N”” or “R".
Return all conditions to normal. Repeat this procedure
at least 5 times.
Verify that EVAP control system pressure sensor value
stays 0.1V less than the value at idle speed for at least
2 seconds.

CAUTION:
Do not run vehicle at speeds greater than 80 km/h (50
MPH).

EC-272
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AP
EVAP canister purge

volume cantrol valve

. o
Air cleaner

/ housing

s ™
/( SEF1418

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (DTC: 0111) {(Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK EVAP CANISTER.
Check EVAP canister for cracks.

NG

OK

v

Replace EVAP canister.

“Throttle body =1 M
AT
A\ NS
\/ S ) At
- EVAP canister purge

NS

SEF144S

CHECK EVAP PURGE LINE.

Check EVAP purge line for improper con-
nection.

Refer to “EVAPORATIVE EMISSION
SYSTEM”, EC-19.

NG

OK

¥

Y

Repair it.

CHECK COMPONENT

{EVAP canister purge volume contro!
valve).

Refer to “COMPONENT INSPECTION",
EC-275.

NG

Y

SEF1425)

QK

B \ 4

Replace EVAP canister
purge volume control
valve.

CHECK COMPONENT

(EVAP canister purge conitrol solenoid
valve).

Refer to “COMPONENT INSPECTION",
EC-276. '

NG

A4

OK

Y

Replace EVAP canister
purge contrel solenoid
valve.

)
/g;'AP centrol system

CHECK COMPONENT

(EVAP canister purge control valve).
Refer to “COMPONENT INSPECTION”,
EC-276.

NG

hJ

OK

m ¥

Replace EVAP canister
purge control valve.

CHECK COMPONENT

{EVAP control system pressure sensor}.
Refer to “COMPONENT INSPECTION",
EC-276.

NG

¥

OK

v

Replace EVAP control sys-
tem pressure sensor.

‘/ﬁ)‘s\olute

{pressure sensor—s
TR Fo e

Afr cleaner
/ housing

SEF1915)

CHECK COMPONENT

{Absolute pressure sensor).

Refer to “COMPONENT INSPECTION",
EC-277.

NG

Y

v OK

®

EC-273

Replace absolute pressure
Sensor.

FE

e

FE

)]
s

MT

Tl

Bl

413
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/
Air cleanef””
/housing\(,

SEF14685)

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (DTC: 0111) {Cont’d)

®

l

CHECK COMPONENT

NG

(MAP/BARQO switch solenoid valve).
Refer to “COMPONENT INSPECTION”,
EC-277.

OK

¥

.| Reptace MAP/BARO
| switch solenoid valve.

CHECK EVAP PURGE LINE.

NG

Inspect EVAP purge line (pipe and rubber
tube). Check for evidence of leaks.

OK

h J
Clean EVAP purge line {pipe and rubber
tube) using air blower.

!

Disconnect and reconnect harmess 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.

h 4

INSPECTION END

EC-274

.| Replace it.




TROUBLE DIAGNOSIS FOR DTC P1447
Evaporative Emission (EVAP) Control System

i)

Purge Flow Monitoring (DTC: 0111) (Cont’d) al

. P COMPONENT INSPECTION
‘ 1S. .@ﬁ BI&
Gé} EVAP canister purge volume control valve
2
Yéll

5 1) Disconnect EVAP canister purge volume control valve
- hamess connector. 2l

2) Check resistance between the following terminals.
terminal (2) and terminals (1), (3)
terminal (8) and terminals (@), (6) L
Resistance:

Approximately 300) [At 25°C (77°F)]

3} Reconnect EVAP canister purge volume control vatve
harness connector.

4) Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses [
from the valve.

(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain 3
connected.)

5) Turn ignition switch “ON".

— 6) Perform "PURG VOL CONT/A” in “"ACTIVE TEST” [T
mode with CONSULT. Check that EVAP canister purge
SEFas30) volume control valve shaft moves smoothly forward and
backward according to the valve opening. AT
f i ! trol
e ——— !/all\\lf(ea.’ replace the EVAP canister purge volume contro
PURG VOL GONT/V  20Step _ OR [y
—omo—e-— MONITOR =========- @ 1) Disconnect EVAP canister purge volume control valve
CMPSsRPM(REF) Orpm harness connector. . .
FR Q2 MNTR RICH 2) Check resistance between the following terminals. 2l
A/F ALPHA 100% terminal @ and terminals (), & -
THRTL POS SEN 0.48Y terminal (8) and terminals (4}, (6)
Resistance: Ef
Qull upP DWN Approximately 300} [At 25°C (77°F)]
l ” ” ”Q—JLEFSO?H 3) Reconnect EVAP canister purge volume control valve
harness connector. =)

4} Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve. EE
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.) St

5} Turn ignition switch ‘ON” and “OFF”. Check that EVAP
canister purge volume control valve shaft moves
smoothly forward and backward according to the igni- .
tion switch position,

If NG, replace the EVAP canister purge volume control

SEF783P
valve. T
=H
P
EVAP canister purge
Kvolume control valve
Ei
o>
Air cleaner -
/ housing ~ [

7
// SEF1M18

EC-275 415
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EVAP canister purge
contrel valve

®

SEFZ285PA

SEF313Q

-E}

EVAP control system

pressure sensofr

SEF4008

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (DTC: 0111) (Cont’d)

EVAP canister purge control valve

Check EVAP canister purge control valve as follows:

1. Plug the port (B).

2. Apply pressure [80.0 kPa (600 mmHg, 23.62 inHg, 11.60 psi)]
to port (). Then keep it for 15 seconds, and check there is no
leakage.

3. Repeat step 2 for port ©.

EVAP canister purge control solenoid valve
Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between (&) and between (&) and (€}
12V direct curjrent supply Yes No
between terminals
No supply No Yes

if NG, replace solencid valve.

EVAP control system pressure sensor

1. Remove EVAP control system pressure sensor with its har-
ness connector connected.

2. Remove hose from EVAP control system pressure sensor.

3. Use pump to apply vacuum and pressure to EVAF control
system pressure sensor as shown in figure.

4. Check output voltage between terminal (2) and engine ground.

Pressure (Relative to atmospheric pressure) Voltage (V)
0 kPa (0 mmHg, 0 inHg, 0 psi) 3.0-36
-9.3 kPa (-70 mmHg, -2.76 inHg, —1.35 psi) 04-06
CAUTION:

Aiways calibrate the vacuum pump gauge when using it.
5. if NG, replace EVAP control system pressure sensor.

EC-276
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Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (DTC: 0111) (Cont’d) @l
Hs EJJ :1& Absolute pressure sensor
=] 1. Remove absolute pressure sensor with its harness connector i
Absolute pressure — (cl@ connected.
sensor prosst f 2. Remove hose from absolute pressure sensor.
3. Turn ignition switch “ON” and check output voltage between [E[]
terminal (2) and engine ground.
@ O The voltage shouid be 3.2 to 4.8 V. X
4. Use pump to apply vacuum of -26.7 kPa (—200 mmHg, -7.87 |
inHg, —3.87 psi} to absolute pressure sensor as shown in fig-
SEF0488 ure and check the output voltage.
The voltage should be 1.0 to 1.4 V lower than the value
measured in step 3. :
CAUTION:
Always calibrate the vacuum pump gauge when using it. EZ
5. If NG, replace absolute pressure sensor.
GL
[T
MAP/BARO switch solenoid valve AT
macTvetesTB [ @ 1. Start engine and warm it up sufficiently.
MAP/BARO SWA MAP 2 Pgrform MAP/BARO SW/V" in “ACTIVE TEST” mode g

__________ MONITOR ========== with CONSULT.

'E;',\;,;;F];,IWREF) 'T'O'O'F;;n"" 3. Check the following. o
MAP/BARO SWV MAP e When “MAP” is selected, "ABSOL PRES/SE” indi- ED
ABSOL PRES/SE 1.3v cates approximately 1.3V.

e When "BARQ” is selected, “ABSOL PRES/SE” indi-

cates approximately 4.3V, =4

BARO m 4. If NG, replace solenoid valve.

SEF500R OR ]
@ 1. Remove MAP/BARO switch solenoid valve. BA
: 2. Check air passage continuity.
MacTivetesT B [
Air passage Air passage ae)
MAP/BARO SW/V  Baro Condition continuity continuity B
zzzzz===== MONITOR z==z=zzz===: between @ and betwesan @ and ©

CMPS-RPM(REF) 700rpm
MAP/BARO SW/V BARO 12V direct current supply ST
ABSOL PRES/SE 4.3V between terminals (1) Yes No

and @
No supply No Yes RS
BARO MAP
SEF498R 3. If NG, replace solenoid valve.

BATTERY

MECA4888

EC-277 417
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Torque Converter Clutch Solenoid Valve (DTC:

0904)
SYSTEM DESCRIPTION
Engine coolant temperature sensor Engine coolant temperature N
ECM Torgue
{ECCS »| converter
N control clutch sole-
Throtlle position sensor Throttle position module} noid valve
The ECM controls torque converter cluich solencid
valve to cancel the lock-up condition ot A/T. When
the solenoid valve is turmned on, lock-up is cancelled.
When the solenoid valve is turned off, A/T lock-up is
operational.
Conditions for lock-up cancel:
& Throtile valve is fully closed {(idling or decelera-
tion)
e Engine coolant temperature is below 40°C
(104°F)
Check items

Diagnostic Trouble

Malfunction is detected when ...

Code No. (Possible Cause)
P1550 ® An excessively low voitage from the gsolenoid is sent | ® Hamess or connectors
0904 ta ECM. (The circuit is open or shorted.)

dition.

& A/T torque converter slip is occurred in lock-up con-

® Torgue converler clutch solenocid valve
& AT hydraulic control systemn

EC-278
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Torque Converter Clutch Solenoid Valve (DTC:
0904) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

@&

PROCEDURE 4,
1)} Turn ignition switch “ON”.
2} Select “DATA MONITOR"” mode with CONSULT.
3) Start engine and warm it up sufficiently, Ei]
4) Perform test drive in “D” position for at least 20 seconds
continuously under the following conditions.
Engine speed: 2,000 - 2,700 rom Le
Vehicle speed: 75 - 95 km/h (45 - 60 MPH)
OR -
@ 1) Start engine and warm it up sufficientiy.
2) Select MODE 3 with GST.
3) Perform test drive in “D” position for at least 20 seconds
continuously under the following conditions. EE
Engine speed; 2,000 - 2,700 rpm
Vehicle speed: 75 - 95 km/h {45 - 60 MPH)
OR oL
Qc@ 1) Start engine and warm it up sufficiently.
2) Perform test drive in “D” position for at least 20 seconds
continuously under the following conditions. MT
Engine speed: 2,000 - 2,700 rpm )
Vehicle speed: 75 - 95 km/h (45 - 60 MPH)
3) Stop the vehicle, tum ignition switch “OFF”, wait atleast ;7
3 seconds and then turn “ON”. -
4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. TE
For diagnostic procedure, refer to AT section (“TORQUE CON-
VERTER CLUTCH SOLENOID VALVE”, Electrical Components
Inspection”, “TROUBLE DIAGNOSES®”). B
F4,
ST
S
BT
(14
EL
B
419
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
EC-INJECT-01
BATTERY
mmmm : Detectable line for DTC
— : Non-detectabie line for DTC
f EILIJ\ISKIBLE Refer tc "EL-POWER".
{ |@D.
]
-W/B

B

[42]
A

IGNITION
.r‘ SWITCH
OFF

>
8
rd
.
hg\
=

Fz—e—:z{-
t

® o I
B/W B/W BIW
=1 = =1
INJECTOR INJEGTOR INJECTOR INJECTOR
% NO. 1 g NO. 2 % NO. 3 % NO. 4
C CJ T L
Wi’B V\.in_ WifR wie
W/B wiL W/R WG
[ro2 fro7] [fod] 1 ECM (ECCS
N INJ#2 INJ#3 INJ#4 CONT(HOL
MODULE)
______________ .
1 [@ :
P aD E2D) | i]2]6@ag
B B B B ] B B | 41315 "w

101[102]103] [104(105
107]108[108] [110]111
113|114[115] [116]117

AECOB8A

420 EC-280



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SEF586K
B ACTIVE TEST L__]
** POWER BALANCE ***
= = = MONITOR = = —
CMPS+RPM{REF) 737rpm
MAS AIR/FL SEN 098V
IACV-AAC/V 41%
- 2 I 3 I 4
o
MEF354F
/,
@m f. ) ’4@,«
’ Click
C‘/,.rﬁ
- Suitable 100!
71 Cliek
C/'.U’
SEF730L
’E Injector harness Engine front

connector (No.1)

AE O

= SEF515R

Injector (Cont’d)
COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the ECM

supplies a ground to the injector circuit, the coil in the injector is
energized. The energized coil pulls the needle valve back and

allows fuel to flow through the injector into the intake manifold. The

amount of fuel injected depends upon the injection pulse duration.
Pulse duration is the length of time the injector remains open. The

ECM controls the injection puise duration based on engine fuel

needs.

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION.
1. Start engine.

E 2. Perform "POWER BALANCE” in
"ACTIVE TEST” mode with
CONSULT.

3. Make sure that each cirouit pro-
duces a momentary engine
speed drop.

OR

OK

h 4

2. Listen to each injector operating
sound.
Clicking noise should be

heard.
l NG
B]

INSPECTION END

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect injector harness connector.

3. Turn ignition switch “ON".

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

NG

¥ OK

®

EC-281

Repair harness or connec-
tors.

EL

(O3

421
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Injector (Cont’d)

CH I — ®
€ & €
I T

ECM  |O[connECTOR|| NG

_ CHECK QUTPUT SIGNAL CIRCUIT. . | Repair harmess or connec-
02 - 104 - 107 - 109, 1. Turn ignition switch “OFF”. 7| tors.

2. Disconnact ECM harness connector.
3. Check harmess continuity between termi-
nal @ and ECM terminals , ,

@ Continuity s;hould exist.
’ If OK, check harness for short,

SEF1955 i oK

NG

CHECK COMPONENT Replace injector.

(Injector).
Refer to “COMPONENT INSPECTION"

below.
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

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

INSPECTION END

COMPONENT INSPECTION

Injector
1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14{} at 25°C (77°F)
If NG, replace injector.

e ®

e o

AECH59
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal
EC-5/SIG-01 A,

e : Detectable ling for DTC EEL”]
. Non-detectabie line for DTC

LE
IGNITION SWITCH | ]
START
]
BiY Co
1 Refer to “EL- POWER",
10A —
g | FE
| |
OR i
GL
T
TF
D
FA
oR
o
irzo1l R&
EGM (ECCS
STSW CONTROL
MODULE)
§T
BT
A
101 [1a2froa] [1o2]105]108 ) o
107(108l1c0] 1110]111[ 312 13
113[114115 [116[117]118 20
{4
AECOB9A
423
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON”.

2. Perform “"START SIGNAL CKT”
in “FUNCTION TEST" mode with
CONSULT.

OR

OK

h 4

B START SIGNAL CKT B
1. CLOSE THROTTLE. SHIET
TO P OR N RANGE.
2. TOUCH START AND
START ENGINE
IMMEDIATELY
[ ~ext [ START |
SEF191L,
% MONITOR ¥ NO FAIL [ ]
START SIGNAL OFF
CLSD TH/P SW ON
AIR COND SIG OFF
P/N POSI SW ON
| RECORD |
SEF111P
— & COMNECT
[~ _ecn_of connecToR]) . ¢
20
|
& & 1
Ry \]
G e, :
SEF109P

1. Turn ignition switch “ON”.
2. Check “START SIGNAL” in
“DATA MONITOR” mode with

CONSULT.
IGN “ON" OFF
IGN “START” ON
OR

1. Turn ignition switch to “START".
2. Check voliage between ECM
terminal and ground.
Voltage:
Ignition switch “START"
Battery voltage
Except above
Approximately 0V

®

LNG

Check the following.

® 10A fuse

® Harness for cpen or short between ECM
and ignition swilch

If NG, repair harness or connectors.

!

Disconnect and reconnect harmess connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

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

and retest.

INSPECTION END

EC-284

INSPECTION END




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump cl
SYSTEM DESCRIPTION

i

Engine speed
Camshaft position sensar ™ ECM
Fuel
(ECCS EH
* pump
Start signal control relay
Ignition switch »| module)
L&
The ECM activates the fuel pump for several sec- Condit el i
onds after the ignition switch is turned on to improve onation uel pump operation
engine startability. If the ECM receives a 180° sig- lanit N Operates for
nal from the camshaft position sensor, it knows that gnition switch s turned to ON. 5 seconds EE
the engine is rotating, and causes the pump to per- Engine running and cranking Operates
form. If the 180° signal is not received when the — -
ignition switch is on, the engine stalls. The ECM When engine is stopped Stopsin 1second g
stops pump operation and prevents battery Except as shown above Stops
discharging, thereby improving safety. The ECM
does not directly drive the fuel pump. It controls the T
ON/QFF fuel pump relay, which in turn controls the
fue! pump.
AT
COMPONENT DESCRIPTION
The fuel pump with a fuel damper is an in-tank type (the pump and
damper are located in the fuel tank). TF
PD
Fuel pump
P&
SEF476P -
ST
BT
HA
2L
1B
425
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fue! Pump (Cont’d)

EC-F/PUMP-01

s . Delectable line for DTC

IGI\CJJI;!E‘\)I'N S?‘:VFI%TI'CH — - Non-detectable ling for DTC

g 104 Pefer to "EL-POWER".

-
®
Wil WiL
2 il
5
' FUEL TANK
WiL GAUGE UNIT
_ (FUEL PUMP)
}
BW  B/W ]
l 1 l I 3 l I_I_IB
FUEL PUMP
o RELAY
Q
L :
W/R WL
I - Ll_l
B
W/R ._.
[] ECM (ECCS
FPR CONTROL
MODULE)
i i £
H [ (=] O] /_—_\
E N {(ED) 3jalsle [7]8] ) J2lzl4]si @ 23N ()
[ 5] L 91011121314? 7]alefi @.ﬁ \4]5]6 %

101102]103| {104[105
107)1081109| 11108111
13| 114115] [116]117

AECO70A
426
. EC-286



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump (Cont’d)
Throttle body DIAGNOSTIC PROCEDURE Gl

AN

Fuel ﬂlterlw
A

INSPECTION START il
o l .
CHECK OVERALL FUNCTION. OK | INSPECTION END i
1. Turn ignition switch “ON".
2. Pinch fuel feed hose with fingers. P
Fuel pressure pulsation shouid be felt LG
- on the fuel feed hose for 5 seconds
Pinching fuel feed hose ; SEF1965 after ignition switch is turned “ON".
i NG
B|
CHECK POWER SUPPLY. NG | Check the following. =B
1. Turn ignition switch “OFF”. "| ® 10A fuse
2. Disconnect fuel pump relay. ® Harmness for open or short
3. Turn ignition switch “ON". between fuse and fuel ©L
4. Gheck voltage between terminals @, pump relay
and ground with CONSULT or tester. If NG, repair harnass or
Voltage: Battery voltage connectors. .
R
OK
SEF1975 l
Bl CHECK GROUND CIRCUIT. NG [ Check the following. A
_ 1% L 1. Turn ignition switch “OFF”. "| ® Harness connectors
33 2. Disconnect fuel pump harness connec- D}
(2Pq] for. ® Harness connectors T
2 3. Check hamess continuity between termi- (c2),
E nal and body ground, relay termi- ® Harness for open ar short
nal (5) and terminal @ between fuel pump and =0
@ 3 Continuity should exist. body ground
~ If OK, check harness for short. ® Harness for open or short
OK betwsen fuel pump and 26,
g\ 1 fuel pump relay ’
SEF_4?9P if NG, repair harness or con-
nectors. B,
Ve
F E DISGONNECT E
m CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
— 1. Disconnect ECM harness connector. | tors. ER
% 2. Check harmess continuity between ECM
terminal and ferminal @
Continuity should exist. g7
if OK, check harness for short.

OK
) :

S DISGONNECT DISCONNECGT B‘T
A€ ©) A€

(T2 5 -
Calsle) Gl HA
EL
[Q]
IE3
SEF2008

427
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

= DISCONNELT
|‘ir5.’
“de
—T

ECHM_ [0] CONNECTOR]|

[

- DISCONNECT
W
A€

Fuel Pump (Cont’d)
®

l

CHECK COMPONENT NG | Replace fuel pump relay.
(Fuel pump relay). "
1. Reconnect fuel pump relay, fuel
pump harness connector and
ECM harness connector.
2. Turn ignition switch “ON".
3. Turn fuel purnp refay “ON” and
“OFF” in “ACTIVE TEST" mode
with CONSULT and check oper-
ating sound.
OR
‘i’.‘-'-f\“ Refer to “COMPONENT INSPEC-
&2/ TION" below.
lOK
NG

8 jy
3
[2[<]1]
-]
@a)
- SEF482P
MACTIVETESTE  []
FUsL PUMP RELAY ON
=== MONITOR = = =
CMPS+RPM{REF] Orpm
MEF309+
—3
0 o
[5]
12 X1
=
SEF023M
% DISCGMHEGT A
&
<1EIEN
\6]5[¢/
[Q]
SEF402%
428

CHECK COMPONENT

Replace fuel pump.

(Fue! purnp).
Refer to “COMPONENT INSPECTION”

below.
l' OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest,

l Troubie 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
Fuel pump relay

Check continuity between terminals 3 and ().

Conditions Continuity
12V direct current supply Yes
between terminals @ and @

No current supply No

If NG, replace relay.

Fuel pump
1.

Disconnect fuel pump harness connector.

2. Check resistance between terminals () and (8.
Resistance: 0.2 - 5.0} at 25°C (77°F)

if NG, replace fuel pump.

EC-288



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch &l

EC-PST/SW-01 [,

ECM {ECCS wemm - Detectabls line for DTG ERM
CONTROL — ; Non-detectable line for DTC
MODULE)
PWST LG
=]
G
cla FE
Ele
G Gl
| T
G
[ g
POWER STEERING AT
OIL PRESSURE
SWITCH
E10 —
OFF @.__ TON I
2]
B [
=
g
B
B
-+ @
ST
RS
n
Mm@ [ BT
Glel7e/ s B B
| 1
El
101}102s08] [104|105]108 120]21]22]23] 38 L
24]25[26027128] [a
107[1081105] |110[i11]112 E ym
ma{i1af1es] [118]117] 118 FARHEARE 17
Ao

AECO71A

EC-289 429



430

TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

o ne—

=) /
Power . steering oil ;
o pressure switch
harness connector

e s o
Power steering OHR
¥ pressure switch  ——

SEF20358

B PWw/ST SIGNAL CIRCUIT Al

HOLD STEERING WHEEL
IN A FULL

LOCKED rosimon

THEN
TOUCH START

| Next || START ]

Power Steering Oil Pressure Switch (Cont’d)

DESCRIPTION

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and

adjust for the increased load,

DIAGNOSTIC PROCEDURE
INSPECTION START
l

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON”.
2. Perform “PW/ST SIGNAL CIR-
CUIT" in “FUNCTION TEST”
mode with CONSULT.
OR

OK

1. Start engine.

2. Check “PW/ST SIGNAL" in
“DATA MONITOR” mode with
CONSULT.

Steering is neutral position: OFF

Steering is turned: ON

CR

MEF023E
AMONITOR =NO FAIL  []
PW/ST SIGNAL OFF
[ RECORD |
SEF591|
—_ — COWNECT
[
[_ecn Pcowecror)| |4 off >
25 ™
(]

R

Pa i

SEF126P

1. Start engine,
2. Check voitage between ECM ter-
minal and ground.
Voliage:
When steering wheel is
turned quickly.
Approximately 0V
Except above
Approximately 5V

B

e
®

EC-290

INSPECTICN END




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch (Cont’d)

EC-291

i
® @l
ol G |
Lower radlafor hase E] [,
CHECK GROUND CIRCUIT. NG Repair harness or connec- e
1. Tumn ignition switch “OFF". | tors.
2. Disconnect power steering oil pressure
switch harness connector. =
\ Power steering oil - « 3. Sglec h:nrcr;eesr?gﬁ?:tg:ggﬁéaetween termi- -
< Eressure SUI\f’ll‘tCh‘ . Continuity should exist.
arnes:s\uc’_:‘) nee or If OK, check hamess for short. LG
Pawer sleering oiFjv\ /
Z# pressure switch  —— SEF203S lOK
= CHECK INPUT SIGNAL CIRCUIT. NG ["Check the foltowing.
DigconNECT 1. Disconnect ECM harness connector. ® Harness connectors
. 2. Check hamess continuity hetween ECM , @
terminal and terminal (‘le) ® Harness for open or short EH
Continuity should exist. between ECM and power
@ i OK, check harness for short. steering oil pressure switch
If NG, repair harness or con-
lOK nectors. CL
@ CHECK COMPONENT NG__ Replace power steering il
(Power steering oil pressure switch). | pressure switch. MT
] Refer 1o “"COMPONENT INSPECTION”
sEF2045| | PEIOW-
I AT
F Disconnect and reconnect harmess connec-
SCONNEET OISGONNECT tors in the circuit. Then retest.
i
. “ . i Troubte is not fixed. ¢
M ecm Iol CONNECTOR” Check ECM pin terminals for damage and
1} check the connection of ECM hamess con- ED
25 nector. Reconnect ECM harness connector
and retest.
[@] ' EA
INSPECTION END
SEF2055 :
3R
ST
RS
E]])
COMPONENT INSPECTION
& DISCONNECT . . .
A G@ @ 7] Power steering oil pressure switch .
i - - . " 0 A
1. Disconnect power steering oil pressure switch harness con- HA
% nector then start engine.
2. Check continuity between terminals (1) and @) B
Conditions Continuity
@ Steering wheel is being turned Yes By
D
Steering wheel is not being turned No "
SEF2065 If NG, replace power steering oil pressure switch.
431



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

GNTON SWITGr EC-FICD-01
. mmmm : Detectable line for DTC
I Refer to “EL-POWER”. = : Non-detectable iine for DTG
15A 10A
[s]
T T
G/R GMW i
I 2 t
m AlIR
b CONDITICNER
| ON SWITCH
~
.
G
e\ O]
1
- MBO1
el
2
I + [_I IACV-FICD
SOLENOID
VALVE
GIL GW G/W %
iEmiliEnl : L]
I T AR BW = @
CONDITIONER l
[ oy
o A 5 G
BN :
e f 13
GR - BW THERMAL JOINT
I - PROTECTOR CONNECTOR-2
(M14)-1
2
| { ‘ |
B
GR I—I—I B
it [ '
G5l AC .—.—l
ACRLY (E:CM (Egcs COMPRESSOR I l
ONTROL
MODBULE) @i 5 oA B
- 4 L L

=
=)
()
=
=)
LI,
=
=
0,

Refer to last page (Foldout page).

=]

[ ]
M@ =@ @ P B
2[4/ &Y &bev [ 5] 23]

161 102'103 104]105]106

1o7}108[109] j1i0fi11}112
11311af115] [116]117]118

AECG72A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

>y ///<
IACV-FICD solenozd valve -

& ij:'
\\‘“‘\“”’”""ﬂ ]’
&«
N3 f
=
§_ 2 £ 5 tH
% -
z/ AJC
x 1000 rimin
MEF&34E

Em%m@

BT D,

i
£ Ch

IACV-FICD Solenoid Valve (Cont’d)

DESCRIPTION

The idie air adjusting (IAA) unit is made up of the IACV-AAC valve,
{ACV-FICD solenoid valve and idle adjusting screw. It receives the
signal from the ECM and controls the idle speed at the preset

value.

DIAGNOSTIC PROCEDURE

INSPECTION START

AEC153A

A J
CHECK OVERALL FUNCTION. oK INSPECTION END
1. Start engine and warm it up sufficiently. "
2. Check idle speed.
M/T: 80050 rpm
A/T: 80050 rpm (in “N” position)
if NG, adjust idle speed.
3. Turn air conditioner switch and blower
fan switch “ON".
4. Recheck idle speed.
M/T: 900 rpm or more
A/T: 900 rpm or more (in “N” posi-
tion)
NG
Y
Check if air conditioner compressor func- NG .| Refer to HA section.
tions normally. "
OK
E
A4
NG

CHECK POWER SUPPLY.

1. Stop engine.

2. Disconnect IACY-FICD solencid valve
hamess connector.

3. Restart engine and turn air conditioner
switch and blower fan switch “ON".

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

Check the following.

"| ® Hamess connectors,

@D,

® Harness for open or
short between IACV-
FICD solenoid valve and
air conditioner relay

If NG, repair harness or

connectors.

lOK
®

EC-293

i

ER

LG

TF

DX

433



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’'d)

@
% DISCORNECT ‘_. =
€ (&
dﬁ) CHECK GROUND CIRCUIT. NG__ Check the following.
1. Turn ignition switch “OFF”. "| ® Hamess connectors,
ﬂ 2. Check harness continuity between ter- @
minal @ and body ground. @ Joint connector-2
St Continuity should exist. ® Harness for open or
- If OK, check harness for short. short between |ACV-
AEC154A FICD solenoid valve and
OK
body ground
If NG, repair hamess or
connectors.
v
CHECK COMPONENT NG | Replace IAGV-FICD sole-
{(IACV-FICD solencid valve). "] noid valve.

Refer to “COMPONENT INSPECTION”
on next page.

OK
A
Disconnect and reconnect harness con-
nactors in the circuit. Then retest.

Trouble is not fixed,

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

L 4

INSPECTION END

434 EC-294



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

i iSpring
P

lunger

SEF1985

IACV-FICD Solenoid Valve (Cont’d)

COMPONENT INSPECTION
IACV-FICD solenoid valve

Disconnect IACV-FICD solenoid valve harness connector,

HME

Check for clicking sound when applying 12V direct current to

terminals.

Check plunger for seizing or sticking.
Check for broken spring.

EC-295

E

LG

FE

AT
TF

435
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

EC-MIL-01

IGNITION SWITCH
ON or START BATTERY
[ |FUSIBLE
g |LINK
1 | M), E&2D
wW/B IMI Refer 1o "EL-POWER".
W
—
— (M143) : Detectable line fer DTG
104, — . Nof-detectable line for DTC
V\fI/B - J 1 AT models
- BAN | |
, H:G
w/B
[_|_| ToEL-INT/L = R/G ==
20 1
T 2 ccrons il
@ 16
CONNECTOR
19
I_ITI—I W FOR GST
W/B A ()
|l z DATALINK | 1—,7 |_l_|5 |_|_|4
WiB CONNECTOR
FOR CONSULT R B 8
77l
cUE kO T
{(MALFUNCTION Lrl I_l_, Lrl Ll_, LI_I -
INDICATOR LAMP) v R G LY B -
L —.——|
H' B B
ety &0 1 I
D) [ TN
RV @ v LY =P ToAT-AT ECTOFH
1
i3 |
B B
I \4
RAV ¥ R G Ly R ® ®
[l Izl W e ez Eal [ v 1
¥ ECM (ECCS B B B B B
LED-R SCIRX SCITX SCICL. LKUP KLINE I\CA%BLFE% i i R T
D)
Eiinstniiabte ettt Refer to last page (Foldout page).
: ! @
B
| 5o W
R J @ @
DTz ¢I51e] 7[5 ] (Miso) Nl 16l 0 B G (O ’_ -I
o [to[1i]el1sl4lshe] w 8|9 [1ol11]2]13]14
101102103
113[114]115

EC-296
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TROUBLE DIAGNOSIS — Index

. a3l
Alphabetical & P No. Index for DTC Gl
ALPHABETICAL INDEX FOR DTC
e
DTC DTC
Items Reference items Reference
(CONSULT screen terms) MIL*1 CONSULT page (CONSULT screen terms) MiL 1 CONSULT page
GST2 GST2 EM
*COOLANT TEMP SEN 0808 PD125 EC-119 FUEL SYS DIAG-LEAN 0115 PO171 EC-142
ch)iOL PRESS SEN- 0803 PO1GS EC-99 FUEL SYS DIAG-RICH 014 PO172 EC-147 L’@
IACV-AAC VALVE 0205 PO505 EC-210
CAMSHAFT POSI SEN o101 PO340 EC-162 IGN SIGNAL-PRIMARY 0201 P1320 EC-242
CLOSED LOOP 0307 PO130 EC-129
INT AIR TEMP SEN 0401 PO110 EC-105
CLOSED THRL POS SW 0203 PO510 EC-214
MAP/BARO SW SOL/YV 1302 P1105 EC-224
COOLANT TEMP SEN 0103 PO115 EC-110
MASS AIR FLOW SEN 0102 PO100 EC-94 EE
CRANK P/S (OBD) COG 0905 P1336 EC-247 MULTT CYL MISFIRE 0701 PO300 EC-154
CRANK POS SEN (OBD) 0802 PO335 EC-158 PARK/NEUT POSI SW 1003 P0O705 EC-220 o
Y ISFIR - o
CYL 1 MISFIRE 0608 Fo301 EC-134 PURG CONT/V & S/V 0807 PO443 EC-189
CYL 2 MISFIRE 0607 PO302 EC-154 PURG VOLUME 1008 o145 EC.264
CYL 3 MISFIRE 0606 P0303 EC-154 CONT/V MT
CYL 4 MISFIRE 0605 PO304 EC-154 REAR G2 SENSOR 0707 PO136 EC-133
ECM 0301 POG0S EC-218 RR 02 SEN HEATER 0802 PO141 EC-138 “T
i
EGR SYSTEM 0302 PQ400 EC-166 SWIRL/Y CONT VC SW o112 P1165 EC-238 :
EGR TEMP SENSOR 0305 P1401 EC-254 SWIRL CONT $/v 1004 P1130 EC-230
EGRC SOLENQID/NV 1005 P1400 EC-251 TANK FUEL TEMP SEN 0402 P0O180 EC-151 TF
EGRC-BPT VALVE 0306 PD4G2 EC-174 THROTTLE POSI SEN 0403 PO120 EC-114
p\EA\g\ﬁ PURG FLOW/ 0111 P1447 EC-271 TOR CONV CLUTCH S/ 0904 P1550 EC-278 p@
TW CATALYST
EVAP SYS PRES SEN 0704 PO450 EC-202 SYSTEM 0702 P0420 EC-176
EVAP (SMALL LEAK) 0705 P0440 EC-179 VCN BYPASS/Y 0801 P1441 EC-259 F&@A
FRONT 02 SENSOR 0303 PC130 EC-124 VEMICLE SPEED SEN 0104 POS00 EC-206
FR 02 SEN HEATER 091 PC135 EC-130 VENT CONTROL VALVE 0903 P0O446 EC-197 E
*1: These are controlled by NISSAN.
*2: These are prescribed by SAE J2012.
8T
BT
Ha
EL
437
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TROUBLE DIAGNOSIS — Index

P NO. INDEX FOR DTC

Alphabetical & P No. Index for DTC (Cont’d)

DTC DTC
ltems Reference ltems Reference
CONSULT MIL*1 (CONSULT screen terms) page CONSULT MIL*{ (CONSULT screen terms) page

GST2 GST*2

£000D 0508 ;I:\JI le:z;:'ﬁis:gugsglc _ PO443 0807 | PURG CONT/ & SN/ EC-189
P0446 0803 | VENT CONTROL VALVE | EG-197

Fo100 0102 | MASS AIR FLOW SEN EC-04 P0450 0704 | EVAP SYS PRES SEN EC-202

P0105 0803 ggSHOL PRESS SEN- EC-99 P05C0 0104  |VEHICLE SPEED SEN EC-206

PO110 0401  {INT AR TEMP SEN EC-105 PO505 0205 | IACV-AAC VALVE EC-210

B0115 0105 | COOLANT TEMP SEN EC110 P0S510 0203 | CLOSED THRL POS SW | EG-214

P0120 0403 | THROTTLE POSI SEN EC-114 PO605 0301 | ECM EC-218

PO125 008 |cooLant EmP sEn | EC.119 PO705 1003 | PARK/NEUT POSI SW EC-220

P0130 0307 | CLOSED LOOP EC.120 P1105 1302 | MAP/BARO SW SOL/V EC-224

P0130 0303 | FRONT O2 SENSOR EC 124 P1130 1004 | SWIRL CONT SV EC-230

PO135 0901  |FR 02 SEN HEATER EC-130 P1165 0112 | SWIRL/V CONT VC SW | EC-238

0135 0707 | REAR 02 SENSOR G133 P1320 0201  |IGN SIGNAL-PRIMARY | EC-242

P11 0002 | RR 02 SEN HEATER EC.138 P1336 0905 |CRANK P/S (OBD) COG | EC-247

PO171 0115 | FUEL $YS DIAG-LEAN | EC-142 P1400 1005 | EGRC SOLENOIDAV EC-251

PO172 0114 | FUEL SYS DIAG-RICH EC-147 P1401 0305 |EGR TEMP SENSOR EC-254

PO180 0402 | TANK FUEL TEMP SEN | EC-151 P1441 0801 | VCNV BYPASSNY EC-259

P0300 0701 | MULTI CYL MISFIRE EC-154 P1445 1008 Egﬁ? ﬁ:f OLUME EC-264

PO30T 0608 |CYL 1 MISFIRE EC-154 o 1 e pure FLow e

P0302 0607 | CYL 2 MISFIRE EC 154 MON

PCa03 0606 | CYL 3 MISFIRE EC-154 b1560 000 ;%H CONV GLUTCH Ec.o7s

P0304 0605  |CYL 4 MISFIRE EC-154

R e I

PO34D 0101 | CAMSHAFT POSI SEN | £GC-162

PO400 0302 |EGR SYSTEM EC-168

P0O402 0305 |EGRG-BPT VALVE EC-174

P0420 0702 EJS%E%YST EC-176

P0440 0705 | EVAP (SMALL LEAK) EC-179

EC-298



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR

Fue! pressure at idling
kPa (kg/em?, psi)

Vacuum hose is connected

Approximately
235 (2.4, 34)

Vacuum hose is disconnected

Approximately
294 (3.0, 43)

Inspection and Adjustment

EGR TEMPERATURE SENSOR

Idle speed*1 rpm
No-load*2 EGR temperature Voltage Resistance
{in “N" position) 80050 °C (°F) v} (M)
Air conditioner: ON 0 (32) 4.81 79-97
in “N” ition) 900 or more
{in “N" posi 50 (122) 2.82 0.57 - 0.70
Ignition timing 10°22° BTDC 100 {212) 0.8 0.08 - 0.10
Throitle position sensor idle posmo\r; 03-07
*1: Feedback controlled and needs no adjustments
*2: Under the following conditions: FUEL PUMP
®  Air conditioner switch: OFF
® Steering wheel: Kept in straight-ahead position Resistance [at 25°C (77°F)] [y 0.2-50

IGNITION COIL

IACV-AAC VALVE

Primary voltage 4

Battery voltage (11 - 14)

Resistance [at 25°C (77°F)] O

Primary resistance
[at 25°C (77°F)] 0

Less than 1.0

Approximately 10.0

Secondary resistance

[at 25°C (77°F)] k)

7-13

INJECTOR

MASS AIR FLLOW SENSOR

Resistance [at 25°C (77°F)) Q

10 - 14

Supply voltage v Battery voitage {11 - 14) RESISTOR
Cutput voltage A 13-17 Resistance [at 25°C (77°F)] k@ Approximately 2.2
Mass air flow 1.8- 6.5 al idle (2WD)
; 2.1 - 6.0 at idle (4WD)
{Using CONSULT or GST) e 7.7 -15.0 &1 2,500 rpm (2WD)
g 6.8 - 13.3 al 2,500 rpm (4WD) THROTTLE POSITION SENSOR

*: Engine is warmed up sufficiently and idling under no-load.

ENGINE COOLANT TEMPERATURE

Throttle valve conditions

Resistance [at 25°C (77°F)}

Completely closed

Approximately 0.5 kQ

Partially open

0.5-4.0k

Completely open

Approximately 4.0 k()

SENSOR
Temperature °C (°F) Resistance
20 (68) 21-29k0
50 (122) 0.68 - 1.00 k(2
90 (184) 0.236 - 0.260 k)
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SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

CALCULATED LOAD VALUE FRONT HEATED OXYGEN SENSOR
Calculated ipad value % HEATER
(Using CONSULT or GST) Resistance [atl 25°C (77°F)] & 3.0 - 4.0
Atidle 16.8 - 34.7 (2WD)
15.9 - 33.2 (4WD)
A 2500 33209 (4WD) REAR HEATED OXYGEN SENSOR HEATER

Resistance [at 25°C (77°F)] £ 3.0-4.0

INTAKE AIR TEMPERATURE SENSOR

CRANKSHAFT POSITION SENSOR (OBD)

Temperature °C (°F} Resistance
20 (68) ) 2.1 -2.9 ki) Resistance [at 20°C (68°F)] 166.5 - 203.5
80 (176} 0.27 - 0.38 k(2
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