ENGINE CONTROL SYSTEM

SECTION EC

CONTENTS

PRECAUTIONS AND PREPARATION...................... 2
Special Service TOOIS.........ocoriviiie e 2
Suppiemental Restraint System (SRS) “AlIR
BAG" ... e 2
Precautions for On-Board Diagnostic (OBD)
System of Engine and A/T......ccooociiiiniiiiiiei, 3
Engine Fuel & Emission Control System ............... 4
Precautions ... e, 5

! ] SR | i

ENGINE AND EMISSION CONTROL OVERALL

SYSTEM........ooi et 7
Circuit DIiagram ... 7
System DIAgram ......cccoirie e 8
ECCS Component Parts Location........ccoceeeeenis 9
Vacuum Hose Drawing ..........ccveceeviiinveesrnnnens 13
System Chart ... 14

ENGINE AND EMISSION BASIC CONTROL

SYSTEM DESCRIPTION. ........coorvei v, 15
Multiport Fuel injection (MFI) System.................. 15
Distributor Ignition (D) System............................. 17
Air Conditioning Cut Contral.....ccoovevevvcvvenvnen 18
Fuel Cut Control (at no load & high engine
SPEEUY ... i 18

EVAPORATIVE EMISSION SYSTEM ...................... 21

POSITIVE CRANKCASE VENTILATION................. 23

BASIC SERVICE PROCEDURE .............................. 24
Fuel Pressure Release ... 24
Fuel Pressure Check .......cooieeiies e 24
Fuel Pressure Regulator Check ........ccccceeiriinnnne 25
injector Removal and Installation ......................... 25
ldle Speed/ignition Timing/ldle Mixture Ratio
Adjustment ... 26

ON-BOARD DIAGNOSTIC SYSTEM

DESCRIPTION.........cooii e 33
INtrOQUCHON .eovieiie e 33
Two Trip Detection LOGIC v 33

Diagnostic Trouble Code (DTC) .....ccccocoiiin e 33
Freeze Frame Data........ooooociiii 34
Maifunction Indicator Lamp (MIL) ........c.coceeiiiis 35
OBD System Operation Chart ... 39
CONSULT .o e et 44
Generic Scan Tool (GST) oo, 56
TROUBLE DIAGNOSIS — Introduction................ 58
TROUBLE DIAGNOSIS — Work Flow ................... 60
TROUBLE DIAGNOSIS — Basic Inspection......... 62
TROUBLE DIAGNOSIS — General Description ...65
Diagnostic Trouble Code (DTC) Chart ................. 65
Fail-Safe Chart.............ccco i 76
Symptom Matrix Chart..............ccciiie 77
CONSULT Reference Value in Data Monitor
MOUE . 80
Major Sensor Reference Graph in Data
Monitor Mode ... 82
ECM Terminals and Reference Value................... 84
TROUBLE DIAGNOSIS FOR POWER SUPPLY .....90
Main Power Supply and Ground Circuit............... g0
TROUBLE DIAGNOSIS FOR DTC PO100............. 93
Mass Air Flow Sensor (MAFS) (DTC: 0102)........ 93
TROUBLE DIAGNOSIS FOR DTC PO116............... 98
Intake Air Temperature Sensor (DTC: 0401)........ 98
TROUBLE DIAGNOSIS FOR DTC PO115............. 103
Engine Coolant Temperature Sensor (ECTS)
(DTC: 0103) e 103
TROUBLE DIAGNOSIS FOR DTC P0120............. 107
Throttle Position Sensor (DTC: 0403) ....vveeee. 107
TROUBLE DIAGNCSIS FOR DTC PO125............. 112
Engine Coolant Temperature (ECT} Sensor
(DTC: 0908B) oeeiiviieeerecee e et 112
TROUBLE DIAGNOSIS FOR DTC P0130............. 117
Front Heated Oxygen Sensor (Front HO2S)
(DTC: 0303} e es e rnera 117
TROUBLE DIAGNOSIS FOR DTC P0130............. 122
Closed Loop Control (DTC: 0307) ... 122
TROUBLE DIAGNOSIS FOR DTC PO135............. 123

226



CONTENTS (contd)

Front Heated Oxygen Sensor Heater (DTC:

D90T) e e e 123
TROUBLE DIAGNOSIS FOR DTC P0136............. 126
Rear Heated Oxygen Sensor (Rear HO2S) -
(DTC: O707) it 126
TROUBLE DIAGNOSIS FOR DTC P0O170............. 131
Fuel Injection System Function (DTC: 0706).....131
TROUBLE DIAGNOSIS FOR DTC P0300 -
PO304 ... e 136
No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire (DTC: 0701 - 0605).......cccvvevrrcrrerrriees 136
TROUBLE DIAGNOSIS FOR DTC P0325............. 140
Knock Sensor (KS) (DTC: 0304} ......ccccecivivnnnn 140
TROUBLE DIAGNOSIS FOR DTC P0335............. 143
Crankshaft Position Sensor (CKPS) (OBD)
{DTC: 0BO2) .ot e naae 143
TROUBLE DIAGNOSIS FOR DTC P0340............. 147
Camshaft Position Sensor (CMPS)(DTC:
O101) e 147
TROUBLE DIAGNOSIS FOR DTC P0400............. 152
EGR Function {(DTC: 0302) ....coovvcviiriiniiecie, 152
TROUBLE DIAGNOSIS FOR DTC P0402............. 161
EGRC-BPT Valve Function (DTC: 0306)............ 161
TROUBLE DIAGNOSIS FOR DTC P0420............. 163
Three Way Catalyst Function (DTC: 0702) ........ 163
TROUBLE DIAGNOCSIS FOR DTC P0500............. 166
Vehicle Speed Sensor (VSS) (DTC: 0104) ........ 166
TROUBLE DIAGNOSIS FOR DTC P0505............. 170
tdle Air Control Valve (IACV) — Auxiliary Air
Control (AAC}) Valve (DTC: 0205) ...cooeevivneeenneen, 170
TROUBLE DIAGNOSIS FOR DTC P0605............. 174
Engine Control Module (ECM)-ECCS Control
Module (DTC: 0301) .o, 174
TROUBLE DIAGNOSIS FOR DTC PO705............. 176
Park/Neutral Position Switch (DTGC: 1003) ......... 176
TROUBLE DIAGNOSIS FOR DTC P1320............. 181
Ignition Signal (DTC: 0201) ..cucvvcveeereeieirerennn. 181
TROUBLE DIAGNOSIS FOR DTC P1336............. 186
Crankshaft Position Sensor (CKPS) (OBD)
{COG) (DTC: 0908) ..ot 186
TROUBLE DIAGNOSIS FOR DTC P1400............. 190
EGR Valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005) .....coooviivecieniinn, 190
TROUBLE DIAGNOSIS FOR DTC P1401............. 194
EGR Temperature Sensor (DTC: 0305) ............. 194
TROUBLE DIAGNOSIS FOR DTC P1605............. 198
A/T Diagnosis Communication Line (DTC:
0804) ..ot 198
TROUBLE DIAGNOSIS FOR DTC P1900............. 201
Cooling Fan (OQverheat) (DTC: 0208) .....c.ccoovee 201

TROUBLE DIAGNOSIS FOR

NON-DETECTABLE ITEMS ... 214
INJECIOr . e 214
Start Signal ....occoveei e, 217
Fuel PUMpP ... e 219
Power Steering Oil Pressure Switch .................. 224
|IACV-Air Regulator...........cccccoiiieeiiven v 227
IACV-FICD Solenoid Valve ........cccccceeeeviiiecinnn, 230
MIL & Data Link Connectors............coeeevsiveneeenn, 233

[ | GA |

ENGINE AND EMISSION CONTROL OVERALL
SYSTEM......oo et

Circuit DIAGIAM ...ovee e

System Diagram ..o

ECCS Component Parts Location..........cccuee.e.

Vacuum Hose Drawing ......cccoeevivieneeicene e,

System Chart ...,
ENGINE AND EMISSION BASIC CONTROL
SYSTEM DESCRIPTION ............. e ——

Multiport Fuel Injection (MFI) System.................

Distributor Ignition (DI} System.............c..cc....

Air Conditioning Cut Control ...,

Fuel Cut Control (at no load & high engine Es

SPEEUY oot 245
EVAPORATIVE EMISSION SYSTEM ................... 246
POSITIVE CRANKCASE VENTILATION.............. 248 [
BASIC SERVICE PROCEDURE ..........................., 249

Fuel Pressure Release ....oovvee e, 249

Fuel Pressure ChecK .........c.ccoov e, 249 ER

Fuel Pressure Regulator Check ............cvevee. 250

Injector Removal and Installation ................... 250

Fast idle Cam (FIC) . ..o o51 =1

ldle Speed/Ignition Timing/Idle Mixture Ratio

AdIUSIMENT .o 253 pa
ON-BOARD DIAGNOSTIC SYSTEM N
DESCRIPTION..........oooiiii et 260

INEFOAUCTION .o e e e 260 BT

Two Trip Detection Logic ...........c..oocoovviieeeenn 260

Diagnostic Trouble Code (DTC) ........ccccoceeee 260

Freeze Frame Data.......cccccoeeeveveerereivenessinsenenens opt A

Malfunction Indicator Lamp (MIL)..............cceee. 262

OBD System Operation Chart........cccoevieiiccinen 265 =l

CONSULT .. s e e 270

Generic Scan Tool (GST) ..o 282
TROUBLE DIAGNOSIS — Introduction............... 284 0%
TROUBLE DIAGNOSIS — Work Flow ................. 286
TROUBLE DIAGNOSIS — Basic Inspection....... 288

TROUBLE DIAGNOSIS — General Description . 291

227



CONTENTS (contq)

Diagnostic Trouble Code (DTC) Chait ............... 291

Fail-Safe Chart...............ooo e 300

Symptom Matrix Chart ... 301

CONSLULT Reference Value in Data Monitor

MO e 304

Major Sensor Reference Graph in Data

Monitor Mode ... 307

ECM Terminals and Reference Value................. 309
TROUBLE DIAGNOSIS FOR POWER SUPPLY...315

Main Power Supply and Ground Circuit............. 315
TROUBLE DIAGNOSIS FOR DTC PGH00............. 318

Mass Air Flow Sensor (MAFS) (DTC: 0102} ...... 318
TROUBLE DIAGNOSIS FOR DTC PO110............. 323

intake Air Temperature Sensor (DTC: 0401)...... 323
TROUBLE DIAGNOSIS FOR DTC PO115............. 328

Engine Coolant Temperature Sensor (ECTS)

(DTC: 0103) oo e e e 328
TROUBLE DIAGNOSIS FOR DTC PG120............. 332

Throttie Position Sensor (DTC: 0403) ..........ooen1 332
TROUBLE DIAGNOSIS FOR DTC PO125............. 337

Engine Coolant Temperature {(ECT) Sensor

{DTC: DB908) ..oeeeececere e e 337
TROUBLE DIAGNOSIS FOR DTC PO130............. 342

Front Oxygen Sensor” (Front O25) (DTC:

0303} e s 342
TROUBLE DIAGNOSIS FOR DTC P0O130............. 347

Closed Loop Control (DTC: 0307)...cccoovvveirincnnn 347
TROUBLE DIAGNOSIS FOR DTC P0O135............. 348

Front Heated Oxygen Sensor Heater (DTC:

012 1 TSSO 348
TROUBLE DIAGNOSIS FOR DTC P0136............. 351

Rear Heated Oxygen Sensor (Rear HO2S)

(0] L 07 070 4 T 351
TROUBLE DIAGNOSIS FOR DTC PO170............. 356

Fuel Injection System Function (DTC: 0706) ..... 356
TROUBLE DIAGNOSIS FOR DTC P0300 -

POB04 ...t e e 361

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (DTC: 0701 - 0605) ..o 361
TROUBLE DIAGNOSIS FOR DTC P0325............. 365

Knock Sensor (KS) (DTC: 0304) ....cccocovveineeenne 365
TROUBLE DIAGNOSIS FOR DTC P0335............. 368

Crankshaft Position Sensor (CKPS) (OBD)

(DTC: 0802} ..ot evte e re e e ste e ae s sraen e 368
TROUBLE DIAGNOSIS FOR DTC P0340............. 372

Camshaft Position Sensor (CMPSYDTC:

D101 e 372
TROUBLE DIAGNOSIS FOR DTC P0400............. 377

EGR Function (DTC: 0302} .....ccovevevirirreenr e 377
TROUBLE DIAGNOSIS FOR DTC P0402............. 386

EGRC-BPT Valve Function {DTC: 0306)............ 386
TROUBLE DIAGNOSIS FOR DTC P0420............. 388
Three Way Catalyst Function {DTC: 0702)........ 388
TROUBLE DIAGNOSIS FOR DTC P0500............. 391
Vehicle Speed Sensor (VSS) (DTC: ¢104) ........ 391
TROUBLE DIAGNOSIS FOR DTC P0505............. 395
Idle Air Control Valve (IACY) — Auxiliary Air
Control {AAC) Valve (DTC: 0205) .ccvevvveervcnnnen. 395
TROUBLE DIAGNOSIS FOR DTC P0605............. 3929
Engine Controt Module {ECM)-ECCS Control
Module (DTC: 0301} .o 399
TROUBLE DIAGNOSIS FOR DTC P0705............. 401
Park/Neutral Position Switch (DTC: 1003)......... 401
TROUBLE DIAGNOSIS FOR DTC P1110............. 404
Valve Timing Control (VTC} (DTC: 0805)........... 404
TROUBLE DIAGNOSIS FOR DTC P1320............ 411
Ignition Signal (DTC: 0201) ..o 411
TROUBLE DIAGNOSIS FOR DTC P1336............. 416
Crankshaft Position Sensor {CKPS} (OBD)
(COG) (DTC: G0B) wivvivrirerirrerccee e 416
TROUBLE DIAGNOSIS FOR DTC P1400............. 420
EGR Valve and EVAP Canister Purge Control
Solenoid Valve (DTC: 1005) .......ccocieirnciecennns 420
TROUBLE DIAGNOSIS FOR DTC P1401............. 424
EGR Temperature Sensor (DTC: 0305} ............. 424
TROUBLE DIAGNOSIS FOR DTC P1550............. 428
Torque Converter Cluich Solenoid Valve (DTC:
0904). e e s 428
TROCUBLE DIAGNOSIS FOR DTC P1900............. 430
Cooling Fan (Overheat) (DTC: 0208} ................. 430
TROUBLE DIAGNOSIS FOR
NON-DETECTABLE ITEMS ..o 439
INJECEOL o 439
Start Signal oo 442
FUel PUMP.....cooieeceirce e 444
Power Steering Oil Pressure Switch ................. 448
IACV-FICD Solenoid Valve .......cocoveeeieciiincnee 451
Electrical Load Signal ........cccoocovvivniin e, 454
MIL & Data Link Connectors...........c.ceeeeiniieie 457
| } SR | |
TROUBLE DIAGNOSIS — Index .........cccooieees 458
Alphabetical & P No. Index for DTC................... 458
I ] GA | |
TROUBLE DIAGNOSIS — IndeX ...........ocoviiennee 459
Alphabetical & P No. index for DTC...........cco.o.. 459

228



CONTENTS (conta)

| ] SR | o R | GA | |

SERVICE DATA AND SPECIFICATIONS (SDS) ... 480 SERVICE DATA AND SPECIFICATIONS (SDS) ... 462

General Specifications ........ccocvveveveeeceresvneeenens 460 General SpecHications ... 462  HE,
Inspection and Adjustment.............ccoe. 480 Inspection and Adjustment.........c.cooovveerneneniien. 462
When you read wiring diagrams: L4

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

¢ Read EL section, “POWER SUPPLY ROUTING” for power distribution circuit.
When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART IN} 3
TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL

INCIDENT™. H

anl
e
s

i
i

iog)
=)

229



PRECAUTIONS AND PREPARATION

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

Tool number
(Kent-Moore Ng.)
Tool name

Description

Engine
application

SR

GA

EG11140000
(J36777-6)

Ignition coil adapter
harness

NT338

Measuring engine speed

{(J36471-A}
Front heated oxygen sensor
wrench

NT379

Loosening or tightening
front heated oxygen sensor

(J36470)
Rear heated oxygen sensor
wrench

NT379

Loosening or tightening
rear heated oxygen sensor

Supplemental Restraint System (SRS) “AlIR

BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or
severity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint Sys-
tem consists of air bag modules (located in the center of the steering wheel and on the instrument panel
on the passenger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable. Informa-

tion necessary to service the system safely is included in the RS section of this Service Manual.

WARNING:

¢ To avoid rendering the SRS inoperative, which could increase the risk of personal injury or
death in the event of a collision which would result in air bag inflation, all maintenance must
be performed by an authorized NISSAN dealer.
¢ Improper maintenance, including incorrect removal and installation of the SRS, can lead to
personal injury caused by unintentional activation of the system.
+ Do not use electrical test equipment on any circuit related to the SRS unless instructed to in
this Service Manual. SRS wiring harnesses are covered with yellow insulation either just
before the harness connectors or for the complete harness, for easy identification.

EC-2
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PRECAUTIONS AND PREPARATION

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

The ECM (ECCS control module) has an on-board diagnostic system. It will light up the malfunction indi-
cator 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.

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

Be sure to route and secure the harnesses properly after work. The interference of the har-
ness 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.

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

EC-3
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PRECAUTIONS AND PREPARATION

BATTERY

® Always use a 12 volt battery as

power source.

® Do not attempt to disconnact

battery cables while engire is
running.

ECCS PARTS HANDLING

Handle mass air fltow sensor carefully to
avoid damage.

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

Co not disassemble IAG valve-AAC valve.
Even a slight leak in the air intake system
can cause sencus problems.

Do not shock or jar the camshaft

position sensor.

Engine Fuel & Emission Control System

ECM

& Do not disassemble ECM (ECCS control
module).

® Do not turn on-board diagnostic test mode
selector forcibly.

® |f a battery terminal is disconnected, the
memory will return fo the ECM value. The
ECM will now start to self-control at ils
initial value. Enging operation can vary
slightly when the terminal is disconnected.
However, this is not an indication of a
problem.
Do not replace parts because of a slight
variation.

WHEN STARTING

® Do not depress accelerator pedal
when starting.

® |mmediately after starting, do not rev
up engine unnecessarily.

® Do not rev up engine just prior to
shutdown.

EC-4

WIRELESS EQUIPMENT
® When installing C.B. ham radio or a
mobile phone, be sure to cbserve
the following as it may adversely
affect electronic control systems
depending on its installation location.
1) Keep the antenna as far as possible
away from the electronic control
units.
2)  Keep the antenna feeder line more
the 20 cm {8 in) away from the
harness of electrenic controis.
Do not let them run paraliel for a
long distance.
3) Adjust the antenna and feeder line
so that the standing-wave ratio can
be kept smaller.
Be sure 1o ground the radio to
vehicle body.

FUEL PUMP

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

@ Tighten fuel hose clamps to the specified
torgue.

ECM HARNESS HANDLING

® Securely connect ECM harness
cannectors.
A poor connection ¢an cause an
extramely high (surge) voltage to develog
in coil and condenser, thus resulting in
damage to [Cs.

® Keep ECM harness at least 10 cm (4 in}

" away from adjacent hamesses, to prevent
an ECM systern malfunction due to
receiving external noise, degraded
operation of ICs, etc.

® Keep ECM parts and harnesses dry.

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

¥

AEC802
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PRECAUTIONS AND PREPARATION

SEF289H

AECSH12

Bend

Break
SEF291H

—a S

“Perform ECM in-
put/output signa1)
inspection before,
replacement.

MEFO40D

SEF051P

Precautions

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

When connecting ECM harness connector, tighten
securing bolt until the gap between orange indicators
disappears.

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

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

Before replacing ECM, perform Terminals and Refer-
ence Value inspection and make sure ECM functions
properly. Refer to EC-84 for SR engine model and
EC-310 for GA engine model.

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

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

EC-5
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PRECAUTIONS AND PREPARATION

Harness ceonnector
for solencid valve

Solenoid valve

Sz
® OK

Circuit tester br

SEF348N

Precautions (Cont’d)

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

EC-6
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

iy
— EGR valve & EVAP canister
IAC-AAG val purge controi solenoid valve
) vaive — EGR temperature sensor EH
|——Throttle position sensor
IACV-air regulator - — EGR valve
LG

r— EGRC-BPT valve

IACV-FICD sclenoid valve —

Power steering
oil pressure switch

’-—Fuel filter
~ EVAP canister

’,ﬂ %
R, —-. ‘Q |L
I 2] il
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ST
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Ry
- — -
Engine coolant - Intake air temperature sensor —
temperature sensor — L Mass air flow sensor =1
Injectors — . ) _
J — tgnition coil, power transistor
Front heated oxygen sensor camshaft position sensor -
built into distributor &,
Knock sensor — — Crankshaft position sensar (OBD)
— Pressure regulator EL

SEF215R
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Pressure
regulator

N - - J

-‘ % IACV-FICD soleroid valve

. . . AJ.“ \\"\\\“—‘_-_"——__—J

e 2 iy -
b -S4 S

JACV-air regulator 4. » Iy
Engine coolant =5

=X/ temperature sensor v\
\ L~y 7 : \\"

tnjector (No. 2 cylinder)

Ignition coil, power transistor,
camshaft position sensor
built inte distribuior

- ! '\}.\_’ /,‘l‘ ; ,:l
\ L', EGRC-BPT valve y '/
i )/7 .’/ f‘,:f

/ o
Crankshaft position
oA sensor {OBD)

( ! TE L > )

of ) ~

SE 12" )

/\-\1‘, 7 el R \
o EGR vaive & EVAP canister purge

-g_\-. g P p __,,
. ) \ I—comroi solenoid valve S, .

>

Y Vehicle frlont

s - ’
’y \

|

Knock sensor |

TS| N
\]/ }%l !‘tlter brack—et—é\?%@ !'

{ !

=~/

SEF047PB
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Left side view

View A Rear seat
access

Fuel pump
harness connector
W

\.\\\\\\\\\\\\\\\\\\\\\\\\\\\b\ ‘\ ‘
\\\\\\\\\\\\\\\\\\\\\\\\\\ A=

ECM harness
connector

View A

AN
"
IS

Diagnostic test
r mode selector ECM

oI

\

AECB03

Intake air temperature sensor

Battery

PTG 3
, &
/ iR
T | /
Mass air flow sensor _ Rear heated oxygen sensor

SEF048P

EC-11

[
\JI [igl)

e

P

CL

MT

239



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Terminal for camshaft position
sensor and power transistor

Camshaft position sensor, power transistor
;, and ignition coil (built into distributor)

Power transistor ///
// A

Camshaft

position e
/ sensor 7(/ \\\
M

etal tip of ignition coil tower

Terminal of secondary coil circuit) . o )
( v Terminal for ignition coil

NOTE: Power transistor, camshaft position sensor,
and ignition coil have to be replaced as a
distributor assembly.

SEFB53NA

AECE75

EC-12
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

O\Nr\\< AW et <
(7 \ 7"“ -
/
Pressure

g G \\\ R

EGRC-BPT valve
Three-way connector

Vacuum gallery

(1) Pressure regulator to intake
manifold coltector

(@) Throttle body to vacuum gallery

(3 Three-way connector to vacuum
gallery

(4) EGRC-BPT valve to three-way
connector-

(8) EGRC-BPT valve to EGRC-BPT
valve tube

Refer to “System Diagram” in ENGINE AND EMISSION CONTROL OVERALL SYSTEM for vacuum

control system.

Vacuurn gallery

EGR valve & EVAP
canister purge control
solenoid valve

EVAP canister

View B

EGRC-BPT valve

EGR valve & EVAP
canister purge control
sclenoid valve

(6) Three-way conneclor to canister
{vacuum line}

(@) EGR valve & EVAP canister
purge control solencid valve to
vacuum gallery (for throttle
body}

EGR valve & EVAP canister
purge control solencid valve to
vacuurn gallery (for three-way
connector}

EC-13

w'— EGR vaive
EGRC-BPT

valve tube

Vacuum gallery

SEF218R
Three-way connector

@ EGR valve & EVAP canister
purge control solencid valve to
air duct

EGRC-BPT valve to EGR valve

(1) EVAP canister {purge line} to
intake manifold collector

04
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor

Y

WMass air flow sensor

Engine coolant temperature senser

h 4

h 4

Front heated oxygen sensor

p 4

Ignition switch

Throttle position sensor

Y

4

Neutral position/Inhibitor switch

Air conditicner switch

Y

Knock sensor

Y

EGR temperature sensor

Battery voltage

Y

¥

Power steering oil pressure switch

4

Vehicle speed sensor

1

Crankshaft position sensor (OBD)

Y

Y

"3

Rear heated oxygen sensor

A4

“1

Intake air temperature sensor

2

AT control unit

hd

Y

ECM
(ECCS
control
madule)

Fuel injecticn & mixture ratio
control

A4

Injectors

Distributor ignition system

hd

Power transistor

tdle air contrel system

IACV-air regulator control

¥

IACY-AAC valve and
IACV-FICD solenoid valve

Fuel pump control

Y

IACV-air regulator

Front heated oxygen sensor
monitor & on-board diagnostic
system

Fuel pump relay

EGR valve & EVAP canister
purge control

h 4

Y

Malfunction indicator lamp
(On the instrument panel)

Front heated oxygen sensor
heater control

EGR valve & EVAP canister
purge control solenoid valve

Cooling fan control

Y

Heated oxygen sensor heater

Air conditioning cut control

Cooling fan relay

Y

Air conditicher relay

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

EC-14
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[SR]

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

&l
Camshaft position sensor Engine speed and piston position

(i
Mass air flow sensor Amount of intake air
Engine coolant temperature sensor Engine cooiant temperaiure

Front heated oxygen sensor Bensity of oxygen in exhaust gas

Y

Thratile position sensor Throttle position

Throttle valve idle position

it ECM g
Neutral position/Inhibitor switch Gear position » (ECCS -
control > |nject0r -
Vehicle speed sensor Vehicie speed | module) “
Ignition switch Start signal o HIT
Air conditioner switch Air conditioner operation Al
Knock sensor Engine knocking conditions [P
Baltery Battery voltage R
Rear heated oxygen sensor* Density of axygen in exhaust gas - BR
* Under normal conditions, this sensor is not for engine control operation. a7
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION ‘
SYSTEM INCREASE/DECREASE COMPENSATION g5
The amount of fuel injected from the fuel injector In addition, the amount of fuel injected is compen-
is determined by the ECM. The ECM controls the sated to improve engine performance under vari-
length of time the valve remains open (injection ous operating conditions as listed below. BT
pulse duration). The amount of fuel injected is a (Fuel increase)
program value in the ECM memory. The program e During warm-up
value is preset by engine operating conditions. When starting the engine R

These conditions are determined by input signals
(for engine speed and intake air) from both the Hot-engine operation .
camshaft position sensor and the mass air flow When selector lever is changed from “N” to EL
sensor. “D” (A/T models only)
¢ High-load operation
{Fuel decrease)
¢ During deceleration

During acceleration

EC-15 243



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[SR ]

CLOSED LOOP

CONTROL ECM
(ECCS
control  Injection pulse

Feedback s:’gnal module)

Front
heated
oxygen

sensor

\. Fuel injection
Combustion @

MEF025DA

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

MIXTURE RATIO FEEDBACK CONTROL (CLOSED
LOOP CONTROL)

The mixture ratio feedback system provides the best air-fuel
mixture ratio for driveability and emission control. The three way
catalyst can then better reduce CO, HC and NOx emissions.
This system uses a front heated oxygen sensor in the exhaust
manifold to monitor if the engine operation is rich or lean. The
ECM adjusts the injection pulse width according to the sensor
voltage signal. For more information about the front heated oxy-
gen sensor, refer to EC-117. This maintains the mixture ratio
within the range of stoichiometric (ideal air-fuel mixiure).

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

OPEN LOOP CONTROL

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

e Deceleration and acceleration

High-toad, high-speed operation

Engine idling

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

High-engine coolant temperature

After shifting from “N” to “D”

During warm-up

¢ When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

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

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

“Short-term fuel trim” is the short-term fuel compensation used
to maintain the mixture ratio at its theoretical value. The signal
from the front heated oxygen sensor indicates whether the mix-
ture ratio is RICH or LEAN compared to the theoretical value.
The 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 individual engine differences, wear over time and
changes in the usage environment.

EC-16

244



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[ SR

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

|_7/ Injection pulse FUEL INJECTION TIMING
No. 1 cylinder — Two types of systems are used.
No. 2 cylinder M Sequential multiport fuel injection system
Fuel is injected into each cylinder during each engine cycle
No. 3 oylinder 1 according to the firing order. This system is used when the
engine is running.
No. 4 cylinder H

e 1 engine cycle ——|
Sequential multiport fuel injection system

MEF522D
No. 1 c:y'!inc!er-rL n N
No. 2 cylinder N I I
No. 3 cylinder i) I n
engine cycle.
No. 4 cylinder i) L i) g y
}— 1 engine cycle —4

Simultaneous multiport fuel injection system

FUEL SHUT-OFF

MEF523D)

Distributor Ignition {Dl) System

INPUT/OUTPUT SIGNAL LINE

— Engine speed and piston position
Camshaft position sensor

h 4

- Amount of intake air
Mass air flow sensor

A4

Engine ¢oolant temperature

Engine coolant temperature sensor

. Throttle position
Throttle position sensor

A4

A 4

Throttle valve idle position

- Vehicle speed
Vehicle speed sensor

Stant signal

Ignition switch

Engine knocking
Knock sensor

h 4

Y

. o ) Gear position
Neutral position/Inhibitor switch

Battery voltage

Battery

EC-17

¥

ECM
(ECCS
control
moduie)

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 simuitaneously transmitted from the ECM.

The four injectors will then receive the signals two times for each

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

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

Power tran-

sistor
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[SR |

Tp
{msec)

1.75

A
=
£ 1.50
z
2 125
2
o
c 1.00
8
2075
E
=N
800 1,000 1,400 1,800 2,200
Engine speed (rpm) SEF742M

INPUT/OUTPUT SIGNAL LINE

Air conditioner “ON” signal

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

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

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

A °BTDC

During the following conditions, the ignition timing is revised by
the ECM according to the other data stored in the ECM.
e At starting
¢ During warm-up
e Atidle
e Hot engine operation
¢ During acceleration
The knock sensor retard system is designed only for emergen-
cies. The basic ignition timing is programmed within the anti-
knocking zone, if recommended fuel is used under dry condi-
tions. The retard system does not operate under normal driving
conditions.
If enging knocking occurs, the knock sensor monitors the con-
dition. The signal is transmitted to the ECM (ECCS control mod-
ule). The ECM retards the ignition timing to eliminate the knock-
ing condition.

Air Conditioning Cut Control

¥

Air conditioner switch

Neutral position

Neutral position/Inhibitor switch

Throttle valve opening angle

¥

Throttle positicn sensor ECM
(ECCS Air
, control > conditioner
— Engine speed madule) relay
Camshaft position sensor »-

Engine coolant temperature

Engine coolant temperature sensor

Start signal

hd

Y

Ignition switch

SYSTEM DESCRIPTION

This system improves acceleration when the air conditioner is used.

When the accelerator pedal is fully depressed, the air conditioner is turned off for a few seconds.
When engine coolant temperature becomes excessively high, the air conditioner is turned off. This con-
tinues until the coolant temperature returns to normal.

EC-18
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[SR]

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

INPUT/OUTPUT SIGNAL LINE @l

Vehicle speed

Vehicle speed sensor Bl

Y

Neutral position/Inhibitor switch Neutral position .

oM El
» ECCS
Throttle position sensor Throttle position » i:cmtrol Injectors
module) LS

) Engine coolant temperature
Engine coolant temperature sensor 9 P

Y

Camshaft position sensor Engine speed o

if the engine speed is above 3,950 rpm with no load (for FE
example, in neutral and engine speed over 3,850 rpm) fuel will

be cut off after some time. The exact time when the fuel is cut

off varies based on engine speed. GL
Fuel cut will operate until the engine speed reaches 1,150 rpm,
then fuel cut is cancelled.

NOTE: W
This function is different than deceleration control listed

under “Multiport Fuel Injection (MFI) System” on EC-15. 55

F I
Fos
Bt

RA

EC-19 B



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION[ SR ]

NOTES
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EVAPORATIVE EMISSION SYSTEM

Description

- @l
EGR valve & EVAP

Intake manifcld
canister purge
Throttle body

control solenoid il
Purgs Iine\

valve

T

1 .
\ Vacuum H

Main purge orifice

2

Fuet check valve

EVAP vapor vent line
-

Purge control valve =
urge co R

/—EVAP canister ’
Constant purge orifice o ¢ Air
. g ' S
Fuel filler cap with nm-'mgm @ : Fuel vapor -gL

E pressure relief valve ;n =
and vaguum religf valve a - SEF219R

Fuel tank

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

The fuel vapor from sealed fuel tank is led into the EVAP can-
ister when the engine is off. The fuel vapor is then stored in the Ei
EVAP canister. The EVAP canister retains the fuel vapor until

the EVAF canister is purged by air.

When the engine is running, the air is drawn through the bottom &3
of the EVAP canister. The fuel vapor will then be led to the intake
manifold.

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

As the engine speed increases and the throttle vacuum rises, &7
the purge control valve opens. The vapor is sucked through both
main purge and constant purge orifices.

5T
Inspection -
EVAP CANISTER -

Check EVAP canister as follows:

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

2. Apply vacuum to port @. [Approximately —13.3 to —-20.0 [0
kPa (-100 to ~150 mmHg, -3.94 to —-5.91 inHg)]

3. Cover port (O by hand.

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

5
S

SEF312N
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EVAPORATIVE EMISSION SYSTEM

Fuel tank side

A A
« Fuel vapor

SEC309AC

Fuel fank side

SEF427N

Inspection (Cont’d)
FUEL CHECK VALVE

Check valve operation

1.

Blow air through connector on fuel tank side.

A considerable resistance should be felt and a portion of air
flow shouid be directed toward the EVAP canister side.
Blow air through connector on EVAP canister side.

Air flow should be smoothly directed toward fuel tank side.
If fuel check valve is suspected of not properly functioning
in steps 1 and 2 above, replace it.

FUEL TANK VACUUM RELIEF VALVE

Wipe clean valve housing.

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

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

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

Use only a genuine filler cap as a replacement.

EC-22

250



POSITIVE CRANKCASE VENTILATION

Description

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

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

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

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

The ventilating air is then drawn from the air duct

into the crankcase. In this process the air passes
through the hose connecting air inlet tubes to
rocker cover.

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

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

PCV valve.—

Fresh air
Blow-by gas

¢4l

Blow-by gas during
hign-load operation

. Qif separatoy

PCV valve operation

Engine nat running

or backfiring Cruising
S En=
ldling or Acceleration or

decelerating | high load

AEC923

AECOT

Inspection

PCV (Positive Crankcase Ventilation)

With engine running at idle, remove PCV valve from rocker
cover. A properly working valve makes a hissing noise as air
passes through it. A strong vacuum should be felt immediately
when a finger is placed over the vaive inlet.

VENTILATION HOSE

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

EC-23
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BASIC SERVICE PROCEDURE

L/
AT
= Data link connector
for GONSULT

AECE78B

W FUEL PRES RELEASES [

FUEL PUMP WILL STOP BY
TOUCHING START DURING
iDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

m

( START ]

SEF823K

AECSE80

o SEF574N

Fuel Pressure Release

Before disconnecting fuel line, release fuel pressure from
fuel line to eliminate danger. '

1. Turn ignition switch “ON”.
2. Perform “FUEL PRESSURE RELEASE” in "WORK
SUPPORT” mode with CONSULT.
/3. Start engine.
4. After engine stalls, crank it two or three times to
release all fuel pressure.
5.  Turn ignition switch “OFF”.

Remove fuse for fuel pump.

Start engine.

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

Turn ignition switch off and reconnect fuel pump
fuse.

',
> L

Fuel Pressure Check

¢ When reconnecting fuel line, always use new clamps.
e Make sure that clamp screw does not contact adjacent
parts.
¢ Use a torque driver to tighten clamps.
Use Pressure Gauge to check fuel pressure.
Do not perform fuel pressure check with system oper-
ating. Fuel pressure gauge may indicate false readings.
Release fuel pressure to zero.
Disconnect fuel hose between fuel fiter and fuel iube
(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:
With vacuum hose connected
Approximately 235 kPa (2.4 kg/cm?, 34 psi)
With vacuum hose disconnected

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

N —

oW

EC-24
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BASIC SERVICE PROCEDURE

Fuel pressure

Injector
Insulator

o ‘
o, Jl {)_1’}

L Q-ring @
SEF615N

HEN,
Ingulator ! I

’ ! Locate plate

‘ on this side.
O-ring . {

Fuel tube |5

assembly ; -

E/ Insulator
1

SEF616N

(21 - 2.7 kg-m, 15 - 20 ft-Ib)

et e = 11V S B
Tighten in numerical order. ._ °
9 al order. . *  gERsgaN

Fuel Pressure Regulator Check

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

Plug intake manifold with a rubber cap.

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

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

o

Injector Removal and Installation

Release fuel pressure to zero.

Remove intake manifold collector. Refer to EM section
(“CYLINDER HEAD™).

Disconnect vacuum hose from pressure regulator.
Disconnect fuel hoses from fuel tube assembly.
Disconnect injector harness connectors,

Remove injectors with fuel tube assembly.

oL M=

¢ Push injector tail piece.
¢ Do not pull on the connector.

~

install injectors.
Clean exterior of injector tail piece.
e Use new O-rings.

8. Install injectors with fuel tube assembly to intake manifold.
9. install fuel hoses to fuel tube assembly.

Lubricate fuel hoses with a smear of silicone oil.
10. Reinstall any parts removed in reverse order of removal.

CAUTION:
After properly connecting fuel hose to injector and fuel
tube assembly, check connection for fuel leakage.

EC-25
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment

PREPARATION

(8)

Make sure that the following parts are in
good order.

Battery

lgnition system

Engine oil and coolant levels
Fuses

ECM harness connector

Vacuum hoses

Air intake system

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

Engine compression

{(10) EGR valve operation
(11) Throttle valve

On models equipped with air conditioner,
checks should be carried out while the air
conditioner is “OFF”.

On models equipped with automatic
transaxle, when checking idle speed, igni-
tion timing and mixture ratio, checks
should be carried out while shift lever is in
“N”’ position.

When measuring “CO’’ percentage, insert
probe more than 40 cm (15.7 in} into tail
pipe.

Turn off headlamps, heater blower, rear
defogger.

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

h 4

- stopped.
Overall inspection sequence
INSPECTION
v
Perform diagnostic test mode |l NG__ Repair or replace.
(Self-diagnostic results). "
OK
h 4
Check & adjust ignition timing.
h
Check & adjust idle speed. |
\ 4
Check front heated oxygen sensor NGL Check front heated oxygen sen- NGL Repair or replace harness.
function. "] sor hamess. " o
OK OK
h 4
Check CO%. OK_ Replace front heated oxygen sen-
NG sor.
. v v
Check emission control paris and JNG Check front heated oxygen sensor OK
repair or replace if necessary. N function. "

INSPECTION END

EC-26
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BASIC SERVICE PROCEDURE
idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
START
l @l
Visually check the following:
® Ajr cleaner clogging i

® Hosas and duct for leaks

® EGR valve operation

® Efectrical connectors -
® (Gasket (intake manifold, cylinder head, exhaust system) Ei
® Throttie valve and throttle position sensor operation

AECH92
LG
B] !
AN I / Start engine and warm it up until engine coolant temperature indicator points to
~ -~ the middle of gauge.
Ensure engine speed stays below 1,000 mpm.
—[MNCHECK — l E
P - FE
/ I \ Open engine hood and run engine at about 2,000 rpm for about 2 minutes
under no-load. _
Malfunction indicator ‘\:L
lamp
SEFO51PA B
— Y [t
E Perform the Diagnostic Test Mode Nl (Self-diagnostic resulis).
OK LNG )
Z &Y
6 a Repair or replace components as necessary.
E
75 P&
g \ 4 y
g g Run engine at about 2,000 rpm for about 2 minutes under no-load. o
4 Rev engine two or three times under no-foad, then run engine at idle speed for &
about 1 minute.
SEF248F
D] B IGN TIMING ADJ B[] D] i
IGNITICN TIMING FEEDBACK E 1. Select “IGNITION TIMING ADJ” in WORK SUPPORT mode. ST
CONTROL WILL BE HELD BY 2. Touch “START". =
TOUCHING START. OR
AFTER DOING S0, ADJUST ..|¢'|:='P. 1. Turn off engine and disconnect throttle position sensor harness con-
IGNITION TIMING WITH A B neclor. 85
TIMING LIGHT BY TURNING 2. Start engine.
THE CAMSHAFT POSITICN
SENSOR. BT
[ START l . ; .
Rev engine {2,000 - 3,000 rpm) 2 or 3 times under no-load, then run engine at
SEFSM6N] | idle speed. .
- IS
4 I\ntabze manifold collector) q l
4 Ry 2ot
- )
& S ¢ Bl (Go to next pagae.) E:

Throttle position
sensor harness

SEF052P)
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BASIC SERVICE PROCEDURE
Idle Speed/lgnition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
.
Check ignition timing with a timing light.
M/T: 15°+2° BTDC
AIT: 15°22° BTDEC (in “N” position)
OK NG
Adjust ignition timing to the specified value by turning
AECB04 distributor after loosening bolts which secure distributor.
N M/T: 15°x2° BTDC

B IGN TIMING ADJ B[] A/T: 15°22° BTDC (in “N” position)

IGNITION TIMING FEEDBACK

CONTROL WILL BE HELD BY

TOUCHING START. v

AFTER DOING 5O, ADJUST 1. Select “IGN TIMING ADJ” in “WORK SUP-

IGNITION TIMING WITH A PORT” mode.

TIMING LIGHT BY TURNING 5 Touch “START".

THE CAMSHAFT POSITION OR

SENSOR. <A 1. Stop engine and disconnect throttle position

‘J’g’,‘ sensor harness connector.
r START J 2. Start engine.
sers4sN| [ v

fTr':tal;e manifold colle:;tor/ 3 Check idle speed.

s '{c""'o‘,‘ Read idle speed in “IGN TIMING ADJ" in

n 5 “WORK SUFPPORT” mode.
= OR

Throttle position

6 = i
.ﬁ. Check idle speed.
sensor harne?s

< WT: 75050 rpm
A/T: 750150 rpm (in “N” position}

£ OK ¢NG v

/_L\(\ Rev engine (2,000 - 3,000 rpm) 2 or 3 times under
iy no-load, then run engine at idle speed.
/ SEF052P
o
WIGN TIMING ADJ B D Adjust idle speed hy turning idle speed adjusting screw.
— =~ CONDITION SETTING == — M/T: 75050 rpm
AST: 75050 rpm (in “N” position)
16N/T Feepeack HOLD
=== MONITOR == =
CMPS«RPM (REF)  762rpm h 4
IGN TIMING 16BTDC =™\ Touch “BACK™.
CLOSED TH/PCS ON
OR
SEF548N 1. Turn off engine and connect throttle position

sensor harness connector.

% 2. Start engine.
Idle speed
- adjusting screw JL

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

v

—_—

(Go to next page.)
e

SEF053P
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BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

Ip l &l

sk | <o | 21 4 @ Check idle speed.
A
LIGHT | LiGHT ENTER Read idle speed in “DATA MONITOR”
wooe | ot |v35] 1] mode with CONSULT.
OR
<= Check idle spead. E
(B) :
=
SEFS13J] | M/T: 800450 rpm )
AST: 800£50 rpm (in “N’’ position) a5
# MONITOR  NO FAIL [ ]
OK y NG
CMPS-RPM (REF]  812rpm Check IACV-AAC vaive and replace if neces-
sary.
L FE
Check IACV-AAC valve hamess and repair i
necessary.
] aL
l RECORD J Check ECM function* by substituting another
SEF550N known good ECM.
T
w MONITOR Y¢ NO FAIL D * ECM may be the
» cause of a n
ggposz'hﬂﬂﬂ.‘rﬁp(lHEF) %?80Hrpm problem, but this is aT
O] v rarely the case.
D 1. See “FR 02 MNTR" in “DATA B
' MONITOR” made. i

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

3. Maintain engine at 2,000 rpm under R
no-load {engine is warmed up suffi- [,
ciently). Check that the monitor

i RECORD | fluctuates between “LEAN" and
SEFD54P “RICH” more than 5 times during -
10 seconds. - BR
1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH
—LEAN — RICH NG
OR ———D 8T
<™ 1. Set “Front heated oxygen sensor {Go to next page.)
UED " monitor” in the Diagnostic Test

Mode I1.
(See page EC-73.)

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

3. Maintain engine at 2,000 rpm under
no-load. Check that the malfunction BT
indicator lamp goes on and off
maore than 5 times during 10 sec-

20
@]

SEF987K onds.
¢OK ol
END
R | / _ =
= CHECK — [y
- ~
/1 N\
SEFD51P
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BASIC SERVICE PROCEDURE

Frent heated oxygen sensor
harness connector

CISCONNELT

D A )

MEFO31DA

ECM__ [0 CONNEGTOR]| %

y

DISCONNELT

€
&

SEF056P

B ACTIVETEST D
COOLANT TEMP 20°C

===MONTOR===

CMPS-RPM (REF)
INJ PULSE
IGN TIMING

AECHH1

UiSCURNEC] Engine coolant

temperature sensor

harness connector

[T

(&

2.5 kQ resistor

AECB82

AECE92

Idie Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

PHQ l

Check front heated oxygen sensor harness:

1. Tumn off engine and disconnect battery ground
cable.

2. Disconnect ECM harness connector from ECM.

3. Disconnect front heated oxygen sensor harness
connector. Then connect hamess side terminal for
front heated oxygen sensor to ground with a jumper
wire. :

4. Check for continuity between terminal of ECM
harness connactor and body ground.

Continuity exists ...t OK
Continuity does Not eXist..... e, NG
OK LNC-}
h
()

Repair or replace harness.

(Go to EC-28))

¥

Connect ECM harness connector to ECM.

RS v

1. Connect battery ground cable.
2. Select “"ENG COOLANT TEMP” in “ACTIVE
TEST” mode.
3. Set "COOLANT TEMP” to 20°C (68°F) by
touching “Qu” and “Qd” and “UP”, "DOWN".
OR

.‘ﬁf. 1. Disconnect engine coolant temperature sen-

15 sor hamess connector.

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

3. Connect battery ground cable.

¥

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

{Be sure to start engine after setting “COOLANT
TEMP" or installing a 2.5 k() resistor.)

)
®

{Go to next page.)

EC-30
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
l
Rev engine two or three times under no-load, then run engine
at idle speed.
Check “CO"%.
SEF2A8F Idle CO: Less than 10% and engine runs smoothly.
After checking CO%,
1. Touch “BACK”.
@ oR
‘ﬁ‘ 1. Disconnect the resistor from terminals of engine
mack | < | o ‘G @ coolant temperature sensor harness connector,
2. Connect engine coolant temperature sensor haress
mope | LeHT e | ¢ l ENTER connector to engine coolant femperature sensor.
NG oK
v
Replace front heated oxygen sensor.
SEF913J
Wl X
W MONITOR T NO FAIL I:I W] . y
CMPS'RPM (REF)  2000rpm 1. See “FR 02 MNTR” in “Data monitor
FR 02 MNTR RICH mode.

2. Maintain engine at 2,000 rpm under
no-load (engine is warmed up suffi-
ciently.). Check that the monitor fluctu-
ates between “LEAN” and "RICH"
more than 5 times during 10 seconds.
1 cycle: RICH — LEAN — RICH

: 2 cycles: RICH — LEAN — RICH
l RECORD | “,LEAN - RICH
SEF054P OR
‘iﬁf" 1. Set “Front heated oxygen sensor moni-
A tor" in the Diagnostic Test Mode II.
(Refer to EC-73.)

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

NG lOK
4
®
SEF987K (Go o next page.) (Go to EC-28.)
~ -~
—[1CHECK —
-~ ~
SEFO51P

EC-31
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BASIC SERVICE PROCEDURE

idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
®

!

Connect front heated oxygen sensor harness con-
nector fo front heated oxygen sensor.

b4

Check fuel pressure regulator. Refer to EC-25.

Y

Check mass air flow sensor and its circuit.
Refer to TROUBLE DIAGNOSIS FOR DTC P0100,
EC-93.

4

Check injector and its circuit,

Refer to TROUBLE DIAGNOSIS FOR NON-DE-
TECTABLE ITEMS, EC-214.

Clean or replace if necessary.

h 4

Check engine coolant temperature sensor and its
circuit. Refer to TROUBLE DIAGNOSIS FOR DTC
P0O115, PO125, EC-103, 112.

¥

Check ECM function” by substituting another
known good ECM.

*: ECM may be the cause of a problem, but this

is rarely the case.

(Go to EC-28.)

EC-32
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

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

Two Trip Detection Logic

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

indicater lamp to light up. (2nd trip) Specific on-board diagnostic items will light up or blink the MIL even M
in the 1st trip as below.
MIL L@
ltems 1st trip 2nd trip
Blinking Lighting up | lighting up

Misfire {Possible three way catalyst damage)— DTC: PC300-P0304 (0701-0605) is being detected X

Misfire (Possible three way catalyst damage)— DTC: P0300-P0O304 (0701-0605) has been detected X

Three way catalyst function — DTC: PG420 (0702) X

Closed leop contral — DTC: P0O130 (0307) X TE
Except above X
The “trip” in the “Two Trip Detection Logic” means performing of the “DTC Confirmation Procedure”. -

s

Diagnostic Trouble Code (DTC)
HOW TO READ DTC _

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

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

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

2. CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, P0750, etc.
These DTCs are prescribed by SAE J2012. b

s 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 the past and returned to normal. ‘
CONSULT can identify them. Therefore, using CONSULT (if available) is recommended.

HOW TO ERASE DTC BR
The diagnostic trouble code can be erased by the following methods.
@ Changing the diagnostic test mode from Diagnostic Test Mode 1l to Mode i by turning the mode

selector on the ECM. (Refer to EC-37.)
Selecting “ERASE” in the “SELF DIAG RESULTS” mode with CONSULT.

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

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

e When you erase the DTC, using CONSULT or GST is easier and quicker than switching the [ET
mode selector on the ECM.

HOW TO ERASE DTC

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

If diagnostic trouble code is not for A/T related items (refer to EC-73), skip steps 2 through 4. L
If the ignition switch stays “ON" after repair work, be sure to turn ignition switch “OFF” once. Wait for

at least 3 seconds and then turn it “ON” (engine stopped) again. )
Turn CONSULT “ON” and touch “A/T”. D7
Touch “SELF-DIAG RESULTS".

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

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS".

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

EC-33 261
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Trouble Code (DTC) (Cont’d)

How to erase DTC (With CONSULT)

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

Mm SELECT SYSTEM l ||[rj SELECT DIAG MODE EH B seLF-DiAG ResuLTs W [

ENGINE | [ SELF-DIAG RESULTS | FAILURE DETECTED

[ DATA MONITOR

AT ] SHIFT SOLENOID/V A
b [ |:> | ECU PART NUMBER |:lj>

| L

l
|
|
|
|

| | ERESE [ PRINT |

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

Touch I Touch
F’ “ BACK” "BACK".

n SELECT SYSTEM

IP_“I SELECT DIAG MODE D| W seLF-oiaG Resuits I [

!
ENGINE I ] | work supPORT ] FAILURE DETECTED  TIME
AT | [SeLF-DIAG RESULTS I SHIFT SOLENOIDV A 0

| |:> [ paTA MONITOR z | r_‘> Po750]

| [ acTivE TEST |

| [FuncTiON TEST ]

| |

| FREEZE FRAME DATA | EFH\SE | PRINT |

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

SEF338QA

Q@ HOW TO ERASE DTC

1 :

2.

3.

If the diagnostic trouble code is not for A/T related items (refer to EC-73), skip step 2.

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

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

Select Mode 4 with GST (Generic Scan Tool).

@ HOW TO ERASE DTC

1.

2.

3.

If the diagnostic trouble code is not for A/T related items (refer to EC-73), skip step 2.
If the ignition switch stays “ON’" after repair work, be sure to turn ignition switch “"OFF” once. Wait for

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

Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section “TROUBLE
DIAGNOSIS”, “Self-diagnosis”.

Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM.
(See page EC-37))

Freeze Frame Data

The ECM has a memory function which stores the driving condition at the moment the ECM detects a
malfunction. This includes fuel system status, 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

EC-34
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Freeze Frame Data (Cont’d)

whether vehicle was running or stopped, engine warm up, air-fuel ratio, etc.

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

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

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

Priority Detected items
Misfires — DTC: PG300-P0304 {0701-0605})
Fuel Injection System Function — DTC: PO170 (0706)

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

1

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 maifunction for the misfire.

Malfunction Indicator Lamp (MIL)

| / 1. The malfunction indicator lamp will light up when the igni-
~ - tion switch is turned ON without the engine running. This is
a buib check.
—HCHECK — e [f the malfunction indicator lamp does not light up, refer to
- - EL section (“WARNING LAMPS AND CHIME”) or see
/ \ EC-233. S

| 2. When the engine is started, the malfunction indicator lamp
should go off.
If the lamp remains on, the on-board diagnostic system has
detected an engine system malfunction.

SEF0O51P

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

1. BULB CHECK : This function checks the MIL bulb for damage (blown, open circuit,
etc.).
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

malfunction has been detected.

Only the following malfunctions will 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”

3. SELF-DIAGNOSTIC : This function allows diagnostic trouble codes to be read.
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.
TOR

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

EC-35
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)

. Diagnostic Diagnostic
Condition Test Mode | Test Mode Il
Engine
stopped SELF-DIAGNQSTIC
BULB CHECK
Ignition switch v RESULTS
in “ON” posi- 4
tion Engine
oY ) FRONT HEATED
@@ e MAVbzmﬂéON OXYGEN SENSOR
by & MONITOR

EC-36
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

Turn ignition switch “ON". 7]
(Do not start engine.) &l
A
4
Diagnostic Test Mode | — BULB > [} » Diagnostic Test Mode | =0
¥ CHECK i — MALFUNCTION WARNING =
Start engine.

{Turn diagnostic test mode selector on EB
ECM fulty clockwise)

v
Wait at least 2 seconds.

(Turn diagnostic test mode selector . [F&
fully counterclockwise.}

v R&
DIAGNGSTIC TEST MODE i (L! \ D Diagnostic Test Mode [l
— SELF-DIAGNOSTIC RESULTS ™ WA » _ FRONT HEATED OXYGEN SEN-
Start engine. SOR MONITOR BR
v "1
8T
*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. Be
]
Y e Switching the modes is not possible when the engine
Wait at least 2 seconds. is running,
e When ignition switch is turned off during diagnosis, [:
v power to ECM will drop after approx. 5 seconds.
The diagnosis will automatically return to Diagnostic
Test Mode I. L,

¢ Turn back diagnostic test mode selector to the fully
counterclockwise position whenever vehicle is in use.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Maifunction indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE I—-BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it
remains OFF, check the bulb. Refer to EL section (“WARNING LAMPS AND CHIME”) or see EC-233.

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION
INDICATOR LAMP

Condition

When the malfunction is detected or the ECM's -CPU is malfunctioning. (The “1 trip"” or “2 trip” is shown in
the “MIL lllumination” of the “DTC Chart”.} Refer to EC-65.

QOFF No malfunction.

e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode Il {SELF-DIAGNOS-
TIC 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 INDI-
CATOR LAMP as shown below.

Example: Diagnostic trouble code No. 0102 and No. 0403

ON

06 0.3 08 o3
ON ) — \’
OFF i
j b
08 | 03 21 08 09 21
—— Unit: second
i i Di tic troubl de No. 0403
Diagnostic trouble code No. 0102 lagnostic trouble code o SEF298Q)

T
! Example: Diagnostic trouble code No. 1003

08 0.3
1 ‘ [ ——ﬁ—«-—:
. ‘ Mﬂ_ﬂ_ﬂ_ﬂ_ﬂ_._
_"_l-_ ! d T “‘__
08 0.9 03 21
Diagnostic trouble code No. 1003 Unit: second

SEF162PA

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

In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“0505” refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE CHART, refer to EC-65.)

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

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

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

SWITCH DIAGNOSTIC TEST MODES” on previous page.)

¢ [f the battery terminal is disconnected, the diagnostic trouble code will be fost from the backup
memeory within 24 hours.

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

EC-38
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)
DIAGNOSTIC TEST MODE II—FRONT HEATED OXYGEN SENSOR MONITOR
In this mode, the MALFUNCTION INDICATOR LAMP displays the condition of the fuel mixture (lean or

rich) which is monitored by the front heated oxygen sensor. a3
. i | ratio feedback trol
MALFUNCTION INDHCATOR LAMP Fuel mixture condition in the exhaust gas Air fuel ratio et.e. ack con
condition i
CN Lean .
Closed lcop system
OFF Rich
*Remains ON or OFF Any condition Open loop system Elit
*: Maintains conditions just before switching to open loop.
LG

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

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

OBD System Operation Chart

RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DETECTABLE ITEMS eL

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

¢ When the same malfunction is detected in two consecutive trips, the MIL will come on. For details, HT
refer to “Two Trip Detection Logic” on EC-33.

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

e The DTC and the freeze frame data can be displayed until the vehicle is driven 40 times (except for
Misfire 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 A
RESULTS” mode of CONSULT will count in response to the number of times the vehicle is driven.

=)

SUMMARY CHART

ltems

o)

DTC, Freeze Frame Data (no display)
80 (pattern B}
80 (pattern B}
40 {pallem A)

MIL (goes off)
3 (pattern C)
3 (pattern C)
3 (pattern B)

Fuel Injection System

e
=l

Misfire

Except the aboves

[G72]

Details about patterns “A”, “B”, and “C” are on EC-41.

[An]
=

R
ﬂ DJ‘:
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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

-

This driving pattern

and B patterns.
This driving pattern

Vehicle NG / NG [ gzecﬂm satisfies B but satisfies G
speed Detection Detection _butnot B.
L -
A I |
c | !
2 | T M
E | NG i
o GNoni_T T
=
Z ' [ “
¥ enor I
H 1
! [ ‘
| [
| | ! .
| H
MIL : H !
lights up. _—_*7____ —— rl
Q MIL L | He- ::
= goes off. lmax‘ ; ; : Ml , ; ! ‘
Vo oe g ! | [ ;! 1 b 5 A i L
Counter--— ——H———-——i—‘-————-i—— t Aasanae il T T 1 ‘ I
T I T T f | 1 i ! |
' il ; : i ;
o oo H ¥ y | ‘ } ! ! Lo g
Lo nol :J Y g H | { | b Do ‘H
t | i i
A Lo I H Ll i ) :} y [‘ ' "
) | 1 ! | o | | ! ! ) | | |
8 | oish '; o ‘: i ¥ i i ! 5 | IDISPLAle
o No o DSPLAY L R 1 }[ 4 H 1 L ' NO
DispLay \}.3 T J‘_: 1 K ' l}. ) NI l‘____!__‘ "4 |D_ISPLAY
v T S YN R [ O | S S 1
2 5 __1+—_——L,—_|__-H--+——‘4-___7|1Tg7715.77743A___1X_-"_T‘ 77777 g-——-6-+-——80l--
2 Counter-- 3 L e S e -tk -
- o oo e I ! H (! M i ' i
od | " B | I i I :' f i [ ;| |1 K ‘ |
14 ol N ' [ ‘ ! i [ [
[ I i . L ' K Ly | | h
v | ! i o i I ! i L g ‘DTO ists. i Il
\ : | |! 1 : \ | H i I | DTC exists. li DTC exislts ‘ TIME'BE i I,
{ |‘[ BTG exists. -, o I[ I‘ TIME: 2 !|T|ME,4| 1| g II[B
olomMeso g |: ‘ :' [ | I ' | | DTC exists. |
SELF- : DTC exists. |DTC exists. DTFC exists. ' DTC ex\sts Hl DTC exists. : L DTC EXIS‘IS ‘  TIME: 79| :NO
Q g@&hﬁgnc | TIME: O I TIME: 1 ; | TIME: 0 ;lTIME 1| 11 TIME: 3 ; | : TIME: 4 ¢ Iﬁ EEDTC
5‘ screen R et E [ NN} "_H. ! ____11__ e —— | e
D Other ot e o Ir— It \; : Il Ol 1 \ : i
O screen | ' LR [ L L - ___,:,*____lj._._ iy A — e
Vi DATA MONITOR |, :‘V {H : l: ;} m K K ¥ 1 | h
WO THO e LS L L
R I s - (L N 1 N A A I
* screen \/
g 7
AECE26
*1: When the same maklfunction is detected in two con- *5: Other screen except DATA MONITOR (AUTO TRIG)
secutive trips, MIL will light up. can not display the malfunction.
*2: MIL will go off atter vehicle ig driven three times (pat- *6: DATA MONITOR (AUTO TRIG) can display the mal-
tern C) without any rTllaIfu"C"Ons- o function at the moment it is detected.
3: When a malfunction is detected for the first time, the *7: The malfunction can not be displayed because the tim-
DTC and the freeze frame data will be stored in ECM. ing to set DATA MONITCR (AUTO TREG) screen was
"4: The DTC and the freeze frame data will not be dis- missed against the NG detection.
played any longer after vehicle is driven 80 times (pat- *8: The DTC and the freeze frame data will not be dis-
tern B) without the same malfunction. o played any longer after vehicle is driven 80 times {pat-
(The DTC and the freeze frame data still remain in tern B) without the same malfunction.
ECM.) {The DTC and the freeze frame data slill remain in
ECM.)
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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) @
A
cooant °C (P
temperature i Enginé coolant temperature should go over 70°C (158°F), B
70 {158)
40 (104) LS
20 (68)

(2} Engine coolant temperature shoufd change more than 20°C
(B8°F) after starting engine.

! i time —
IGN ON IGN OFF
: 1
Engine 1| I - . "
speed | :/—(31 Ignition switch shouk! be changed from “ON" to "OFF". B
rpm J
: Engine speed should go over 400 rpm. _
| oL
400 I N — e —— -
[
i
AEC574
AT

(Driving pattern B)

Driving pattern B means vehicle operation is as follows:
All components and systems should be monitored at least once by the OBD system.
e The B counter will reset when the maifunction is detected twice regardless of the driving pattern.
o The B counter will count the number of times driving pattern B is satisfied without the malfunction.
e The DTC will not be displayed after the B counter reaches 80. B
{Driving pattern C)
Driving pattern C means vehicle operation is as follows:
(1) Driving pattern A should be satisfied. B[R
(2) The following conditions should be satisfied at the same time: :
Engine speed: (Engine speed in the freeze frame data) +375 rpm
Calculated load value: (Calculated load value in the freeze frame data) x (1+0.1) [%)]
Engine coolant temperature (T) condition:
e When the freeze frame data shows lower than 70°C (158°F), “T” 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: o
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)
e The C counter will be cleared when the malfunction is detected regardiess of (1), (2}. (*1 in “OBD gL
SYSTEM OPERATION CHART") =
o The C counter will be counted up when (1), (2) are satisfied without the same malfunction.
e The MIL will go off when the C counter reaches 3. (*2 in “OBD SYSTEM OPERATION CHART") 4

iy

[
=]

Jale]
(0
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

This driving pattern satisfies with A and B patterns.

Vehicle NG NG gg‘tection This driving pattern This driving pattern
A speed Detecticn Detection satisﬁes‘ with A but not B,  satisfies with B but not A.
: ' [ t i I 1 1
; SN | 0 N N | N O B
g b il | [ I [ ' |
= I X | I | ‘ \ ol M
a | /! | [ i | i f | I
o 0 ! L L i 1l ' ¥ i i
S IGNON | : - '] Pl ] (! l | s |
Q
| minm I I LI In
vV I ! | \ [ | | Ju u |
IGN OFF I -| l | i ’ | i L
| | | F | [ |1 K H I (i | | | i |
L o I ¥ | X 3 it | /!
fo R I T ! Ly || ' X [ (. ll
[ o [ it il ||| H T [ |l o [l
Y ‘f| P i‘ I |i' H I 3 ¥ K L il
MIL | ! TR Mn_rlH i ! i ;| i D! I
A lights up. — —4— 7:77ﬁ . | il R ” Ig’ IS Up-. } i‘ i! I— —_____I ____‘T*L‘—“':'!‘*
A me L [ 1“ -_..JJL...,.LJ_____{_L,,_ i MIL goes off. || P o
= goes off. lmaxi: I\ [ ' I i i |l 'i ‘2 I | T ; T lﬂT |
vV 5 IO 0 ‘ll ! r‘\ /| 'Wl 12I H |3| 4\ 5 I)U_’Ji_
Q | . A
G e T T
\ [ t |l ! |
o o i H I i || I I P 1
i N L I R ¥ IJ I Il {| f: | f I
A . I T I I i ! K I I
s . o b /| | ¥ I L | I I
. R O T T | T N A A
DISPLAY [ o | I
a _D L I L ; .r. L [ | IDISPLAY! |
§ Nooseay| T3 I 1 T T l ' I i i ' Tl o
T e S I | BN I AZENN ™
@ max | ! I ' r \ (il ! I I ‘
N A ] St SIS K B NSy O Y SO y U S N U SUY o
3 A ~ ol o T 0 1 2 3 4 i 5 _6%, 40
; Counter | :‘f T :\ \ I‘ \'Tfffi T |'—"“fT‘****T*T_""TI"
o - (ol ;\ Lo 1 ¥ | I I X i j A
= | | I B { | | 'l
S b IR T | N | i L I
v N R TS S R S| I N
' [ I i I ! |
; : I DTC exists. | | E 0 H : : %LICI;E ?’;'ISIS I IF L[CEei.Stls : | IIAC;exlsts I‘ : 1—*8
SELF- e T|M|IE al e ¥ I i: ! I DTC exists. | |
DIAGNQSTIC |DTC exists. |, Iotc emgt; :DLCE%XIstS HDTC exists. | || DTC exsts. ' lmc ex.sts TIME: 39 | ;NO
A RESULTS  TIME: ITIME: 1, TIME: ITIME: 11 || TIME: 3 [TIME: 47 =" DTC
H screen — — | i IR L N ] ! .___11I_ P—JH L-—H I | i !
UD'J Other | I: I‘r } I ; }—_ 1 I: H i ‘l T H
screen L A 1] e [
& DATA MONITOR || ,r A ' i TT t If "H“ T [_"*“T“{““‘_ﬂ“
O (AUTO TRIG) screen 4 6 | ! /1 Y 1 I [ i Eo H
Other. | | | Ll ] uJ Al ll: il !\r ili‘ ” II I l!l
screen \A 7
“5
AEC527
*1: When the same malfunction is detected in two con- *5: Other screen except DATA MONITOR (AUTO TRIG)
secutive trips, MIL will light up. can not display the malfunction.
*2: MIL will go off after vehicle is driven three times (pat- “6: DATA MONITOR (AUTO TRIG) can display the mal-
tarn B} without any malfunctions, function at the moment it is detected.
*3: When a malfunction is detected for the first time, the *7: The malfunction can not be displayed because the tim-
DTC and the freeze frame data will be stored in ECM. ing to set DATA MONITOR (AUTO TRIG) screen was
*4: The DTC and the freeze frame data will not be dis- missed against the NG detection.

played after vehicle is driven 40 times (pattern A) with- “8:
out tha same malfunction.
{The DTC and the freeze frame data still remain in

ECM.)

EC-42

The DTC and the freeze frame data will not be dis-
played after vehicle is driven 40 times {pattern A) with-
out the same malfunction.

(The DTC and the freeze frame data stili remain in
ECM.)
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD System Operation Chart (Cont’d)

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

(Driving pattern A)

2,
Engine ac (9F) E[ﬁﬂ
coolant S
temperature
{1} Engine coolant temperature should go over 70°C (158°F)
1c
70 (158) N
40 (104}
20 (68)

(2) Engine coofant temperature shoutd change more than 20°C
{BB°F) after starting engine.

! I

[ | time —a-
IGN ON iGN OFF =
| ! FE
Engine I !
speed |I {’/—(3) Ignition switch should be changed from "ON" to "OFF"
rpm : [ TL
!
|

|
i L .
403 M | )

Al
AECS574

e The A counter will be cleared when the malfunction is detected regardless of (1) - (4).
e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction. P&
e The DTC will not be displayed after the A counter reaches 40.
(Driving pattern B) RA
Driving pattern B means vehicle operation is as follows:
All components and systems should be monitored at least once by the OBD system. BE

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

o The B counter will be counted up when driving pattern B is satisfied without any malfunctions. &7

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

@7

jale)
(L

EL

1T
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Sy S R
= Data link connector
for CONSULT
N > b AECE78)

NISSAN
CONSULT

UES50

M

START
| SUB MODE ]

"BEF781Q

| 4] SELECT, SYSTEM |
[ ENGINE |
|

|
|

SEFBISK

T

[l seLecT piaG MoDE  [3]]
[ WORK SUPPORT ]

[ SELF-DIAG RESULTS

| AcTivE TEST

]

| DATA MONITOR i
B

|

[ FuncTiON TEST
| FREEZE FRAME DATA ]
)

EF572Q

IECM PART NUMBER

Lllﬂ SELECT DIAG MODE [§|
|
|
|
}
|

i

I
I
l
I

SEF3740Q

CONSULT

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.

2. Connect “CONSLULT” to data link connector for CONSULT.
(Data link connector for CONSULT is located behind the
fuse box cover.)

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

5. Touch "ENGINE",

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

For further information, see the CONSULT Operation

Manual.

EC-44
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

@

4

RE

ey

[

T

AF

28
¢

DIAGNOSTIC TEST MODE
item v;gz_x f)lls:g DATA | ACTIVE F#gg' ';'qnil:f:
PORT NOSTIC [MONITOR| TEST TEST DATA
RESULTS *1
Camshaft position sensor X X X
Mass air fiow 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 sensar X X X X
Throttle position sensor X X X X
EGR temperature sensor X X
INPUT Intake air temperature sensor X X
Crankshaft position sensor (OBD) X
g Knock sensor X
E Ignition switch (start signal) X
- Closed throttle position switch X X
E Air conditioner switch X
g Park/Neutral position switch X X
8 Power steering oil pressure switch X X
§ Battery voltage X
w Injectors X X X
X (Igni-
Power transistor (Ignition timing) X tion sig- X X X
nal}
IACV-AAC valve X X X X X
Air conditioner relay X
OUTPUT Fuel pump relay X X X X
Cooling fan X X X
ESRS O\;::foeid&vg\izl’ canister purge con- X X X X
Front heated oxygen sensor heater X X
Calculated load value X
X: Applicable

*1: The items appear on CONSULT screen in FREEZE FRAME DATA mode oniy if a diagnostic trouble code (DTC) is
detected. For details, refer to EC-54.

EC-45
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Cont’d)

Diagnostic test mode

Function

Work support

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

Self-diagnostic results

SeHf-diagnostic results can be read and
erased quickly.

Data monitor

Input/Output data in the ECM can be read.

Active test

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

ECM part numbers

ECM part numbers can be read.

Function test

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

Freeze frame data

ECM stores the driving condition at the
moment a malfunction is detected, and stored
data can be read. For details, refer to “Freeze
Frame Data” (EC-54).

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 CONDI-
TIONS,

® [GN 5W “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 CAMSHAFT POSITION SENSOR.

When adjusting initial ignition tim-~
ing

IACV-AAC VALVE ADJ

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

® ENGINE WARMED UP

® NO-LOAD

When adjusting idle speed

FUEL PRESSURE RELEASE

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

When releasing fuel pressure
from fuel line

EC-46
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SELF-DIAGNOSTIC MODE

Regarding items detected in “SELF-DIAG RESULTS” mode, refer to “Diagnostic Trouble Code
(DTC) Chart” (See page EC-65.)

DATA MONITOR MODE

CONSULT (Contd)

Monitored item - ECM Main
[Unit] input . Description Remarks
. signals
signals
CMPS-RPM Indicates the engine speed computed & Accuracy becomes poor if engine speed

(REF) [rpm]

0|0

from the REF signal (180° signa!) of the
camshaft position sensor.

drops below the idle rpm.

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

MAS AIR/FL SE [V]

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

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

COOLAN TEMP/S
[°C] or [°F]

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

When the engine coclant temperature
sensor is open ot short-circuited, ECM
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]

O] O |0
O] O O

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

FR 02 MNTR Dispfay of front heated oxygen sensor ® After turming ON the ignition switch,
[RICH/LEAN] signal during air-fuel ratio feedback con- "RICH"” is displayed until air-fuel mixture

trol: ratic feedback control begins.

RICH ... means the mixture became & \When the air-fuel ratio feedback is

O O “rich”, and control is being affected clamped, the vatue just before the clamp-

toward a leaner rnixture. ing is displayed continuously.

LEAN ... means the mixture became

“lean”, and control is being affected

toward a rich mixture.
RR G2 MNTR Display of rear heated oxygen sensor ® When the engine is stopped, a certain
[RICH/LEAN] signal: value is indicated.

O

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

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

010

The vehicle speed computed from tha
vehicle speed sensor signai is displayed.

NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display auto-

matically.

EC-47
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

Monitored item
[Unit]

input
signals

Main
signals

Description

Remarks

BATTERY VOLT [V]

O

The power supply voltage of ECM is dis-
playad.

THRTL POS SEN [V]

O

The throttle position sensor signal volt-
age is displayed.

EGR TEMP SEN [V]

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

INT/A TEMP SE [*C]
or [°F}

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

START SIGNAL
[ON/OFF]

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

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

played regardless of the starter signal.

CLSD THUP SW
[ON/OFF}

indicates the closed throitle position
[ON/OFF] determined by the closed
throttie position switch (A/T models) or
throttle position sensor {M/T models) sig-
nal.

ON: Closed throttle position

OFF: Other than closed throttle position

AIR COND SIG
[ON/GFF]

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

P/N POSI SW
[ON/OFF]

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

PW/ST SIGNAL
[ON/OFF]

O 0o O O

indicates [ON/OFF] condition of the
power steering oil pressure switch deter-
mined by the power steering oil pressure
signal.

IGNITION SW
[ON/OFF]

OO OO0 O 00|00

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

INJ PULSE [msec]

O

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

® When the engine is stopped, a certain

computed value is indicated.

B/FUEL SCHDL
[msec]

O

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

IGN TIMING [BTDC]

O

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

EC-48
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CONSULT (Cont’d)

Monitored item
{Unit]

ECM
input
signals

Main
signals

Description

Remarks

IACV-AACHV [%]

O

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

A/F ALPHA [%)]

O

Indicates the mean value of the air-fuel
ratio feedback correction factor per cycle.

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

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

AIR COND RLY
[ON/OFF]

Indicates the air conditioner relay control
condition {determined by ECM according
fo the input signal).

FUEL PUMP RLY
[ON/OFF]

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

=
COCLING FAN Indicates the control condition of the FE
[HI/LOW/OFF] cooling fans (determined by ECM
according to the input signal). ~
HI ... High speed operation b
LOW ... Low speed cperation
OFF ... Stopped BT
EGRC SOV Indicates the control condition of the ’
[ON/OFF]j EGR valve & EVAP canister purge con-
trol solenoid valve (determined by ECM 27
aceording to the input signal). .
ON ... EGR and EVAP canister purge
operation cut-off EE,
OFF ... EGR and EVAP canister purge
operation not cut-off
02 SEN HEATER Indicates [ON/OFF] condition of front iy
[ON/OFF] heated oxygen sensor heater determined
by ECM according to the input signals .
CAL/LD VALUE [%] “Calculated load valug” indicates the BA
value of the current airflow divided by
peak airflow. -
ABSOL TH-P/S [%] “Absolute throtile position sensor” indi- <l
cates the throttie opening computed by
ECM according to the signal voltage of ES
the throtile position sensor. -
MASS AIRFLOW Indicates the mass air flow computed by
[gm/s] ECM according to the signal voltage of BT
the mass air flow sensor.
VOLTAGE Voltage measured by the voltage probe. e
[v] i
PULSE Pulse width, frequency or duty cycle ® Only “#” is displayed if item is unable to
[msec] or [Hz] or [%] measured by the pulse probe. be measured. EL
® Figures with “#'s are temporary ones. -
They are the same figures as an actual
piece of data which was just previously 165
measured. R
277
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CONSULT (Cont’d)

- ACTIVE TEST MODE

TEST ITEM

CCNDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the original
trouble condition

Change the amount of fuel injec-
tion using CONSULT.

If trouble symptom disappears, ses
CHECK ITEM.

Harness and connector
Fuel injectors
Front heated oxygen sensor

IACV-AACHY
OPENING

Engine: After warming up, idle
the engine.

Change the IACV-AAC valve
opening percent using CON-
SULT.

Engine speed changes according to
the opening percent.

Hamess and connector
IACV-AAC valve

ENG COOLANT
TEMP

Engine: Return to the original
trouble condition

Change the engine coolant tam-
perature indication using CON-

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Engine coolant temperature sen-
sor

SULT. ® Fuel injectors
® Engine: Return to the original
trouble condition If trouble symptom disappears, see
IGNITION TIMING | ® Timing light: Set ' ® Adjust initial igniticn timing
e . CHECK ITEM.
® Retard the ignition timing using
CONSULT.
® Engine: After warming up, idle ® Harness and connector
the engine. ® Compression
POWER ® A/C switch “OFF” Engine runs rough or dies ® |njectors
BALANCE & Shift lever “N” ’ ® Power transistor
® Cut off each injector signal one ® Spark plugs
at a fime using CONSULT. ® [gnition coils
® Ignition switch: ON ® Harness and connector
COOLING FAN ® Turn the cooling fan “ON" and Cocling fan moves and stops. ® Cooling fan motor
"QFF" using CONSULT.
® Ignition switch: ON (Engine
stopped)
FUEL PUMP P Fuel pump relay makes the operat- |® Harness and conneactor
RELAY ® Turn the fuet pump relay "ON ing sound. ® Fuel pump relay
and "OFF” using CONSULT and
listen to operating sound.
EGRC ® [gnition switch: ON
SOLENOID ® Turn solenoid valve “ON” and Solenoid valve makes an operating | ® Hamess and connector
VALVE “OFF" with the CONSULT and sound. ® Solenoid valve

listen to operating sound.

SELF-LEARNING
CONT

fn this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by touching

“CLEAR” on the screen.

EC-50
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CONSULT (Cont’d)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITICN JUDGEMENT CHECK ITEM (REMEDY) Gl
@ |gnition switch: ON
SELF-DIAG {Engine stopped) _—
— i 1
RESULTS ® Displays the results of on- Objective system
board diagnostic system,
® Igniti itch: Efl
I(gEmtpn thmCh C?}N ® Hamess and connector B
ngine stoppe " Throttle valve: opened OFF ® Throttle position sensor
® Closed throtife position @ Throttle position sensor
CLOSED THROTTLE switch circuit is tested when . P LG
. adjustment
POS! throttle is opened and .
@ Throttle linkage
closed fully. (Closed throttle . S
osition is selected by Throttle valve: closed ON ® Verify operation in DATA
b » MONITOR mode.
throttle position sensor.)
® Harness and connector =
® Ignition switch: ON ¢ Throttle position sensor &
i oT i iti
THROTTLE POSI (Engine stor?[l)ed) . Range {Throttle valve fully More than h'rotte position sensor
® Throttle position sensor cir- | opened — Throttle valve fully adjustment
SEN CKT o 3.0v \ L
cuit is tested when throtlle | closed) ® Throttle linkage o
is opened and closed fully. ® Verify operation in DATA
MONITOR mode. T
® [gnition switch: ON . ® Hamess and conneciar s
{Engine stopped) Out of N/P positions OFF ® Neutral position switch or
PARK/NEUT POSI g " N, .
® |nhibitor/Neutral position inhibitor switch
SWCKT iich circuit is tested wh ® Link inhibitor switch
SW:I c cwclw is gse when |1, /P positions ON in age or inhibitor switc
shift fever is manipulated. adjustment
Y it i - =4,
Igmtlgn switch: ON ® Harness and connector i
(Engine stopped) ® Fuel pum
FUEL PUMP ® Fuel pump circuit is tested | There is pressure pulsation on the fuel pump
) o ® Fuel pump relay
CIRCUIT by checking the pulsation in |feed hose. i . o)
® Fuel filter clogging I
fuel pressure when fuel tube
. ® Fuel level
is pinched.
® Ignition switch: ON BR
(Engine stopped)
® EGR valve & EVAP canist . . ® Harness and conneclor
EGRC SOV vave gams er The solenoid valve makes an gperating a \ @
purge contrel solenoid valve ® EGR valve & EVAP canister <1
CIRCUIT N ‘ sound every 3 seconds. .
circuit is tested by checking purge control solenoid valve
solenoid valve operating
noise. ES
® Ignition switch: ON ® Harness and connecior
COQOLING FAN (Engine stopped) The cooling fan rotates and siops every 3 -
_ ed) #® Cooling fan motor ar
CIRCUIT ® Cooling fan circuit is tested | seconds. )
. . ® Cooling fan relay
when cooling fan is rotated.
i,
2L
7
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CONSULT (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

START SIGNAL
CIRCUIT

® [gnition switch: ON —
START

® Start signal circuit is tested
when engine is started by
operating the starter. Before
cranking, battery voltage
and engine coolant tem-
perature are displayed. Dur-
ing cranking, average bat-
tery voltage, mass air flow
sensor output voltage and
cranking speed are dis-
played.

Start signal: OFF — ON

® Hamess and connector
® [gniticn switch

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 position

ON

Neutral position

OFF

® Harness and connector

® Power steering oil pressure
switch

® Power steering oil pump

VEHICLE SPEED
SEN CKT

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

Vehicle speed sensor input signal is

greater than 4 km/h (2 MPH)

® Harness and connector
#® Vehicle speed sensor
® Electric speedometer

IGN TIMING ADJ

® After warming up, idie the
engine.

® |gnition 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
maoving camshaft position
sensor or distributor)

® Camshaft position sensor
drive mechanism

MIXTURE RATIO
TEST

® Ajr-fuel ratio feedback circuit
{injection system, ignition
system, vacuum system,
etc.} is tested by examining
the front healed axygen
sensor output at 2,000 rpm
under non-loaded staie.

Front heated oxygen sensor COUNT. More

than 5 times during 10 seconds

® INJECTION 8YS (Injecior,
fuel pressure regulator, har-
ness or connector)

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

® VACUUM SYS (intake air
leaks)

® Front heated oxygen sensor
circuit

® Front heated oxygen sensor
operation

® Fuel pressure high or iow

® Mass air flow sensor

EC-52
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION -
CONSULT (Cont’d)

" FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)

® After warming up, idle the €l
engine.

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

® [njector circuit {Injector, har-
ness or connector)

Difference in engine speed Is greater than | ® Ignition circuit (Spark plug,

25 rpm before and after cutting off the power transistor, ignition i

injector of each cylinder. coil, harness or connector) o

' ® Compression

@ Valve timing S

POWER BALANCE

¢ After warming up, idle the ® Harness and connector

engine.
. ® |ACV-AAC valve
. .
IACV-AAC valvel system is Difference in engine speed is greater than | ® Air passage restriction EE
|ACV-AAC/N tested by detecting change o L
. . 150 rpm between when valve opening is at | between air inlet and |ACV-
SYSTEM in engine speed when
IACV-AAG valve opening is 80% and at 20%. AAC valve
° —_ o
changed to 0%, 20% and iisuéit::li;djustlng sarew) oL
80%. | -
)
AT
B
B
i
EL
[
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’'d)

FREEZE FRAME DATA

Freeze frame data
item

Description

DIAG TROUBLE
CODE
[EXXXX]

ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to “Alpha-
betical & P No. Index for DTC” (EC-458).]

FUEL SYS DATA

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

One mode in the following is displayed.

“MODE 2" Open loop due to detected system malfunction

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

CAL/LD VALUE [%] ® The calculated load value at the moment a malfunction is detected is displayed.
QOLANT TEMP I -
[C°C] or [°F] ® The engine coolant temperature at the moment a malfunction is detected is displayed.
® “Short-term fuel trim” at the mement a malfunction is detected is displayed.
® The short-term fuel trim indicates dynamic or instantangous fesdback compensation to the base fuel

S-FUEL TRIM [%]

schedule.

L-FUEL TRIM [%]

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

ENGINE SPEED
irpm]

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

VHCL SPEED [km/h}
or [mph]

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

EC-54
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

CONSULT has two kinds of triggers and they c¢an be selected by touching “SETTING” in “DATA MONI-
TOR"” mode. Gl
1. “AUTO TRIG” (Automatic trigger):

e 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 [z

detected by ECM.

DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA

MONITOR cannot continue any longer after the malfunction detection. =
2. "MANU TRIG” (Manual trigger):

e DTC and malfunction item will not be displayed automatically on CONSULT screen even though
a malfunction is detected by ECM. LG
DATA MONITOR can be performed continuously even though a malfunction is detected.

Use these triggers as foilows:
1. “AUTO TRIG”

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

e While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)” mode, especially in case the incident is intermittent. b
Inspect the circuit by gently shaking (or twisting) suspicious connectors, components and harness et
in the “DTC CONFIRMATION PROCEDURE”. The moment a malfunction is found the DTC will
be displayed. (Refer to Gl section, “Incident Simulation Tests” in “HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT™.) T

2. “MANU TRIG”

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

iyl
YEn

B3

|l_sELecT MoNTOR ITeM | [} SET RECORDINGCOND | | [1 SET AECORDING COND | ha

ECM INPUT SIGNALS

| waN siaNALs
[ SELECTION FROM MENU

NI vanu TRIG | | AuTO TRIG | ELOURGTE -
HI SPEED J

LONG TIME LONG TIME

P
B

\__...___II
___—ﬁE

I
L
|
|

I

|

| |

l |

! {seTing ||  START |

T |

“SETTING” “AUTO TRIG" “MANU TRIG" 55
A malfunction can be A malfunction can not be
displayed on “DATA displayed on "DATA
MONITOR" screen MONITOR" screen &l
autemnatically if detected. automaltically even if

detected.

SEF528Q
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool {GST): Sampte

SEF139P

Data link connector
for GST ‘\

AECE79

VTX GENERIC OBD I
PROGRAM CARD
RELEASE B3: 11/04/94

Prass [ENTER]

Sample screen*

BEF321Q

OBD ! FUNCTIONS

0: READINESS TESTS

1: CURRENT DATA

2: FREEZE DATA

3: TROUBLE CODES

4. CLEAR CODES

5: 02 TEST RESULTS

6: EXPAND DIAG PROT
9: UNIT CONVERSION

Sample screen”

SEF303QA

Generic Scan Tool (GST)

DESCRIPTION

Generic Scan Tool {OBDII scan tool) complying with SAE J1978
has five different functions explained on the next page.
1ISO9141 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
connector 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
procedure.

For further information, see the GST Operation Manual of

the tool maker.

EC-56
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Generic Scan Tool (GST) (Cont’d)

FUNCTION
Diagnostic test mode Function
e
Thi i ission- , includi el
MODE 1 (Current data) ‘ his mode gains accles.s tq current emission-related data values _mc udlng analog
inputs and outputs, digital inputs and outputs, and system status information.
This mode gains access to emission-related data vaiue which were stored by ECM i)
MODE 2 Freeze data . [il2
{ ) during the freeze frame. Refer to “Freeze Frame Data” (EC-54}.
MODE 3 (Trouble codes) This mode gains access to emission-related powertrain trouble codes which were o
stored by ECM. ]
This mode can clear all emission-related diagrostic information. This includes:
¢ Clear number of diagnostic trouble codes (MODE 1) A
® Clear diagnostic trouble codes (MODE 3) L&
MODE 4 (Clear codes) ® Clear trouble code for freeze frame data (MODE 1)
® Clear freeze frame data (MODE 2)
® Clear oxygen sensor test data (MODE 5)
® Reset status of system monitoring test (MODE 1)
Thi i - itoring test
MODE 5 (02 test results) is mode gains access to the on-board heated oxygen sensor monitoring tes =B
results.
,"Fn
Gl
BT
AT
B
Sil
5T
H&
E
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TROUBLE DIAGNOSIS — Introduction

Sensors

Actuators

i

MEFQ36D

)

(e JET S

5y

SEF233G

7 S
( o
| S 7
+
Tk
S

SEF234G

Introduction

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

It is much more difficult to diagnose a problem that occurs inter-
mittently rather than continuously. Most intermittent problems
are caused by poor electric connections or improper wiring. In
this case, careful checking of suspected circuits may help pre-
vent 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
shouid be performed. Follow the “Work Flow” on the next page.
Before undertaking actual checks, take a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer can supply good information about such
problems, especially intermittent ones. Find out what symptoms
are present and under what conditions they occur. A “Diagnos-
tic Worksheet” like the example on next page should be used.
Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electroni-
cally controlled engine vehicle.

EC-58
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TROUBLE DIAGNOSIS — Introduction

Weather conditions,

KEY POINTS
WHAT ... Vehicle & engine model
WHEN .... Date, Frequencies
WHERE..... Road conditions
HOW ... Operating conditions,

Diagnostic Worksheet

make troubleshooting faster and more accurate.

a customer complaint.

There are many operating conditions that lead to the malfunc-
tion of engine components. A good grasp of such conditions can &l

In general, each customer feels differently about a problem. It
is important to fully understand the symptoms or conditions for

Utilize a diagnostic worksheet like the one shown below in order

EC-59

Symptoms . . . .
yme to organize all the information for troubleshooting. E
SEFROTY
LG
WORKSHEET SAMPLE o
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
LI Impessible to start l.J No combustion [l Partial combustion FE
- [ Partial combustion affected by throttle position
0 Startability O Partial combustion NOT affected by throttle position -
] Possible but hard to start [3 Others | | L
. O No fast idle [ Unstable 0i High idle O Low idle
O tdling
O Others [ 1
Symptoms LT
[ Stumble 1 Surge O Knock [0 Lack of power
[1 Driveability O Intake backfire O Exhaust backfire
O Others [ ] AT
[J At the time of start 01 While idling
J Engine stall O While accelerating C While decelerating B
O Just after stopping O While loading P
Incident oceurrence O Just after delivery [J Recently
O In the morning O At night O In the daytime 25
Thisk
Frequency {1 All the time 1 Unader certain conditions O Sometimes
Weather conditions [0 Not affected
[= )('
Weather O Fine O Raining O Snowing 5 Others | 1 ER
Temperature ] Hot O Warm 2 Cool [ Cold O Hurnid °F
O Cold 01 During warm-up 1 After warm-up ST
Engine conditions Engine speod | . | . i . | \ ]
0 2,000 4,000 6,000 8,000 rpm 59
Road conditions O In town O In suburbs O Highway O Off road {up/down) _
O Not affected =l
1 At starting O While idling O At racing
L1 While accelerating L1 While cruising Hz
Driving conditions O While decelerating O While turning (RH/LH) o
Vehicle speed [N S RS SN ISUNY HOUNN NN SN R VNP R =
0 10 20 30 40 50 60 MPH =k
Malfunction indicator lamp O Turned on O Not turned cn IBX
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TROUBLE DIAGNOSIS — Work Flow

Work Flow

CHECK IN

h 4

Listen to customer complaints. (Get symptoms.)

................................................. STEP |
¥
Check, print out or write down, and erase Diagnostic Trouble Code (DTC) and
Freeze Frame Data (Pre-check). e STEP I
Symptems No symptoms, except MIL
collected. lights up, or Malfunction
Code exists at STEP Il.
Y
Verify the symptom by driving in the condition the cus- "
A 1
tomer descrlbed. ............................................................................................ STEP ”l
Normal Code Malfunction Code
(at STEP II) fat STEP 1)
v 4
Verify the DTC by performing the "DTC CONFIRMATICN PROCEDURE”. L s 1 STEP IV
4
.| Choose the appropriate action. *2 ....................................... STEP V
Malfunction Code (at STEP Il or V) }Normal Code {at both STEP Il and V)
A
BASIC INSPECTION
SYMPTOM BASIS {at STEP { or I}
............................................................... »
Y
Perform inspections —
according to Symptom
Matrix Chart.
v J’
TROUBLE DIAGNOSIS FOR DTC PXXXX. STEP VI
h 4
REPAIR/REPLACE
v
NG| FINAL CHECK |
Canfirm that the incident is completely fixed by performing BASIC INSPECTION and
DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK). Then, |7 STEP VI
erase the unnecessary (aiready fixed) DTCs in ECM and A/T control unit.
CK
¥
CHECK OUT

“1: If the incident cannot be duplicated, refer to Gl section {“Incident Simulation Tests”, “HOW TO PERFORM EFFICIENT
DIAGNOSIS FOR AN ELECTRICAL INCIDENT™).
*2: If the on-board diagnostic system cannot be performed, check main power supply and ground circuit. Refer to
“TROUBLE DIAGNOSIS FOR POWER SUPPLY", EC-90.

EC-60

288



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 WORKSHEET" 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-33.} The
STEP Il DTC and the freeze frame data can be used when duplicating the incident at STEP IIl & IV.
Study the relationship between the cause, specified by DTC, and the symptom described by the customer. (The
“Symptom Matrix Chart” will be useiul. Refer 1o EC-77.}
Try to confirm the symptom and under what conditions the incident occurs.
The "DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Connect CONSULT
STEP it to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis resulis.
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 CONSULT or Generic Scan Tool.
During the DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTQO TRIG) mode
STEP IV and check real time diagnosis results.
If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. Refer to Gl section.
In case the “DTC CONFIRMATION PROCEDURE” is not available, perform the “OVERALL FUNCTICN CHECK”
instead. The DTC cannot be displayed by this check, however, this simplified “check” is an effective alternative.
The “"NG” result of the “OVERALL FUNCTION CHECK" is the same as the DTC detection.
Take the appropriate action based on the results of STEP | through IV.
STEP V If the malfunction code is indicated, proceed to TRCUBLE DIAGNOSIS FOR DTC PXXXX.
If the normal code is indicated, proceed to the BASIC INSPECTION. Refer to EG-62. Then perform inspections
according tc the Symptom Matrix Chart. Refer to EC-77.
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) “Marness Layouts”.
Gently shake the related connectors, components or wiring harness with CONSULT set in “DATA MONITOR
(AUTO TRIG)” mode.
STEP VI Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-
SULT. Refer to EC-80.
The “DIAGNOSTIC PROCEDURE” in EC section contains a description based on open circuit inspection. A short
circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. For details, refer to Gl
section (“Circuit Inspection”, “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT™).
Repair or replace the malfunction parts.
Once you have repaired the circuit or replaced a component, you need to run the engine in the same conditions
and circumstances which resulied in the custermner’s initial complaint.
Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code {Diagnostic trouble code No.
STEP VI 0505 or PO000) is detected. If the incident is still detected in the final check, perform STEP VI by using a different

method from the previous cne.
Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) DTC in ECM and
AT control unit. {Refer to EC-33.)

EC-61
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TROUBLE DIAGNOSIS — Basic Inspection

’;—\’;

SEF142!

== Dat;x link connector
for CONSULT
N N A AECHE78
B IGN TIMING ADJ R D

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.

B START ]

SEFE55N

Basic Inspection
Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;

e Headlamp switch is OFF,

e Air conditioner switch is OFF,
e Rear defogger switch is OFF,

s Steering wheel Is in the straight-ahead position, etc.

BEFORE STARTING

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

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

® Hamess connectors for improper con-
nections

® Vacuum hoses for splits, kinks, or
improper connections

® Wiring for improper connections,
pinches, or cuts

A 4

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

[Ss ~
Intake manifold coliector
7 i

oo,
Throttle position /
sensor harness connecior

EC-44.
¥
DOES ENGINE START? No |l Goto @.
Yes
h
NG

CHECK IGNITION TIMING.

Y

1. Warm up engine sufficiently.
2. Select “IGN TIMING ADJ” in
“WORK SUPPORT” mode.
3. Touch “START".
4. Gheck ignition timing at idle
using fiming light.
Ignition timing:
15°+2° BTDC

Timing
light

SEF284G

. Warm up engine sufficiently,

. Stop engine and disconnect
throttle position sensor harness
connector.

3. Start engine.

4. Check ignition timing at idie

using timing light.

ignition timing:
15°+2° BTDC

lOK

(Go to @ on next page.)

EC-62

Adjust ignition timing by
turning camshaft position
sensor.
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TROUBLE DIAGNQOSIS — Basic Inspection
Basic Inspe@c):tion (Cont’d)

EC-63

D B IGNTIMNG ADJ B [ ] l
IGNITION TIMING FEEDBACK D G ~
CONTROL WILL BE HELE BY CHECK IDLE ADJ. SCREW INITIAL SET »| Adjust engine speed by &l
TOUCHING START. RPIA. turning idle adjusting
AFTER DOING SO, ADJUST 1. S\?IIS{EPEI(SEN TlgING ADJ” in screw,
NITION TIMING WITH A . UPPORT" mode. e
1 2. When touching “START”, does (42
TIMING, LIGHT BY TURNING engine speed fall to 75050 rpm
THE CAMSHAFT POSITION (AT in “N" position)?
SENSOR. : - OR
Does engine run at 750+50 rpm Elil
B START i @ (AT in “N" position)?
4
SEF546N OK ~
. , e
AN 20T 4 NG . ——
S ‘. CHECK CLOSED THROTTLE POSITION ». Adjust continuity signal by
| RIS =5 || SWITCH IDLE POSITION (A/T model rotating throttle position
o :a ﬁmlg)). hrotl senhsor body.
. . Piscennect throttle position sensor har-
5— —— Inrottle position ness connectar and closed throttle Then, go to ®).
sensor hamess position switch hamess connector.
gonnector 2. Check continuity between closed o=
throttle position switch connector termi- ris
nals and as follows:
Raise engine speed to 2,000 rpm then
gradually lower. &L
Continuity should exist (closed throtile ~
positien switch 777@ position switch should close) at
connector Aecoos| | 1,050+150 rpm (transaxle in “N” posi-
tion). e
OISCONNELT Closed throttle ¢OK
% EED position switch Reconnect throttle position sensor har- fo
connectar ness conngctor and closed throttle posi- AT
3 tion switch harmess connector.
2
= v e [
[ Q l CHECK THROTTLE POSITION SENSOR »| Adjust output voltage o
A .I _, IDLE POSITION (M/T model only). 0.50V by rotating throttie ]
i ;’ . 1. Perform “THRTL. POS SEN position sensor body. &
o E ADJ” in “WORK SUPPORT”
mode. l
AECE15 2. Checlk that cutput voltage of
throttle position senscr 15 BE
= approx. 0.35 to 0.65V (Throttle nRAEa%rR'\?LE POSITION i
THRTL P0OS SEN ADJ B valve fully closes.) and “CLSD : , R
" THL/P SW™ stays “ON". 1. War{r up engine suffi-
OR gently. . g
* %% ADJ MONITOR %% @ Measure output voltage of throitle 2. IS?Fl’gglrtwlgr\]Nsaw;Cth <7
osition sensor using voitmeter,
THRTL POS SEN  0.52V gnd check that it is gpprox. 0.35 to least & seconds.
0.65V. (Throtile valve fully closed.) 3. Disconnect throttle ES
======z= MONITOR ======== position sensor har- )
o OK ness connector.
CMPS-RPM (REF)  Orpm 4. Start engine and wait
CLSD THL/P ON at least 5 seconds in Bl
“N” position.
5. Reconnect throttle
SEF165P pasition sensor har-
ness connector while A
FU & intake maniioid collector running engine.
T
H.S. B
X (7D
{Go to next