ENGINE CONTROL SYSTEM

Gl

SECTION EC

AR

ER

CONTENTS

DIAGNOSTIC TROUBLE CODE INDEX............cccceuen. 2
Alphabetical & P No. Index for BDTC ... veeveriiinenne 2
PRECAUTIONS AND PREPARATION..............ccceccnnnee 4
Special Service ToOIS ..o eeeereeeeeems s esseesnssee b
Commercial Service TOOoIS ... v carer s s 4
Supplemental Restraint System (SRS)
“AIR BAG” ..ot e 5
Precautions for On Board Diagnostic (OBD)
System of Engine .....ccc..c v vvenennincorscnnnceesveseneeenn 3
Engine Fuel & Emission Control System ...........c...... 6
Precautions.......cocce e cnreere e aes s s 7
ENGINE AND EMISSION CONTROL OVERALL
SYSTEM....oo e 9
Circuit DIagram .......ccoocoeeeceeeee e eere e ecveesre s saeaeeans 9
Engine Control Component Parts Location...............10
System Diagram .....cocveeeeeeciveee e e 12
Vacuum Hose Drawing ... iceceevsneninsnnsenee s 13
Systern Chart ... 14
ENGINE AND EMISSION BASIC CONTROL
SYSTEM DESCRIPTION.............cooveeeevcc e 15
Multiport Fuel Injection (MFI) System .....ccccocvvene 15
Distributor Ignition (DI} System ..c..ceeceev v 17
Air Conditioning Cut Control.........eceoviimnenininnen 18
Fuel Cut Control .............con.... [ 19
EVAPORATIVE EMISSION SYSTEM ..............cccoeeeeneee 20
DesSCHPtON .ooee e e 20
INSPECHOM. ... s et e e 20
Evaporative Emission Line Drawing......ccccocceveee1ee.23
POSITIVE CRANKCASE VENTILATION...................... 25
DeSCriplion ... 25
INSPECHON. ...t et 25
BASIC SERVICE PROCEDURE ..............cccoveennenne, 26
Fuel Pressure Release...........cveevevncincceceneinnnn, 26
Fuel Pressure ChetK ... cveev vt 26
Fue! Pressure Regulator Check ........cccorvrvvceeverannen 26
Injector Removal and Installation........ reeaeeneernareennenas 27
Fast Idie Cam (FIC).....c.cociviiiervercnecerccrenaenese e 28
Idle Speed/Ignition Timing/ldle Mixture Ratio
29

AIUSIMENT ... e e

ON BOARD DIAGNOSTIC SYSTEM

DESCRIPTION........ooe et caeere s rvmrc s rses e 35
INtrodUCHION ..o e 35
Two Trip Detection LOGIC .., 35
Emission-related Diagnostic Information .................. 36
Malfunction Indicator Lamp (MIL).........ccoreveeceennne. 46
0OBD System Operation Chart..................cco e 49
CONSULT .o rssesessessre s sae e smareres e ssmeee e 54
Generic Scan Tool (GST) ....ccccvverrrerecranncrnnreeriensnens 65

TROUBLE DIAGNOSIS — Introduction..................... 67
INTFOAUCHION cvvvi v e e 67
Diagnostic Worksheet.........cccoviiicvericiiceeccrerecieeee 67

TROUBLE DIAGNOSIS — Work Flow ........................ 69
WOrK FIOW ... 69
Description for Work Flow .........cccoivecanniiinncvineenen, 70

TROUBLE DIAGNOSIS -— Basic Inspection.............. 71
Basic INSPecioN.......ccccvvviiins e eenn 71

TROUBLE DIAGNOSIS — General Description ........ 77
Diagnostic Trouble Code (DTC) Inspection
Priority Char........ .o 77
Fail-Safe Chart.......cceii e 78
Symptom Matrix Chart.......cccccoeeiiiee e 79
CONSULT Reference Value in Data Monitor '
IMOB ettt eset e 82
Major Sensor Reference Graph in Data Monitor
MOde ... B
ECM Terminals and Reference Value ..................... 86

TROUBLE DIAGNOSIS FOR INTERMITTENT

INCIDENT ..ot eencccneee s sas s e e e 95
DesCrption ... 95
Common I/l Report Situations ... iieene 95
Diagnostic Procedure .......coicceninnnriiiaseesssessnnns 95

TROUBLE DIAGNOSIS FOR POWER SUPPLY .......... 96
Main Power Supply and Ground Circuit.................... 96

TROUBLE DIAGNOSIS FOR DTC P0100............c0een. 101
Mass Air Flow Sensor (MAFS)........cccoeii e 101

TROUBLE DIAGNOSIS FOR DTC PO10S.................. 110
Absolute Pressure Sensor......cicennennnnnns 110

TROUBLE DIAGNOSIS FOR DTC PO110.................. 117
Intake Air Temperature Sensor........cccovveiiiiiinns 117

LG

FE

GL

M

AT

TF

PD

FA

RA

BR

ST

RS

Br

HA

EL

157



CONTENTS (contd)

TROUBLE DIAGNOSIS FOR DTC PO115.................. 123

Engine Coolant Temperature Sensor (ECTS)

(0] (o1 | 123
TROUBLE DIAGNOSIS FOR DTC P0120.................. 128

Throttle Position Sensor ... niencieene 128
TROUBLE DIAGNOSIS FOR DTC PO125.................. 142

Engine Cooclant Temperature (ECT) Sensor ........... 142
TROUBLE DIAGNOSIS FOR DTC P0130.................. 147

Front Heated Oxygen Sensoar (Circuit) (Front

072 U 147
TROUBLE DIAGNOSIS FOR DTC PO131.................. 153

Front Heated Oxygen Sensor (Lean Shift

Monitoring) (Front HO2S).......ccoovecviee e 153
TROUBLE DIAGNOSIS FOR DTC P0132.................. 159

Front Heated Oxygen Sensor (Rich Shift

Monitoring) (Front HO2S8) ... 159
TROUBLE DIAGNOSIS FOR DTC P0O133.................. 165

Front Heated Oxygen Senscr (Response

Monitaring) (Front HO2S) ......ccocoieee e, 165
TROUBLE DIAGNOSIS FOR DTC PO134.................. 173

Front Heated Oxygen Sensor {High Voltage)

(Front HO2S) v cciriie e 173
TROUBLE DIAGNOSIS FOR DTC PO135..................179

Front Heated Oxygen Sensor Heater...................... 179
TROUBLE DIAGNOSIS FOR DTC P0O137.................. 183

Rear Heated Oxygen Sensor (Min. Voltage

Monitoring) (Rear HO2S).......coveeeeecevvccirivciir s 183
TROUBLE DIAGNOSIS FOR DTC P0138.................. 190

Rear Heated Oxygen Sensor (Max. Voltage

Monitoring) (Rear HO2S)..............coo 190
TROUBLE DIAGNOSIS FOR DTC P0139.................. 197

Rear Heated Oxygen Sensor (Response

Monitoring) (Rear HOZ2S)........cc. i rrrreaervneeeees 197
TROUBLE DIAGNOSIS FOR DTC PO140.................. 204

Rear Heated Oxygen Sensor (High Voltage)

(Rear HO28).... el 204
TROUBLE DIAGNOSIS FOR DTC P0141.................. 209

Rear Heated Oxygen Sensor Heater.....................208
TROUBLE DIAGNOSIS FOR DTC PO171......cccconeeee 213

Fuel Injection System Function {Lean side)............ 213
TROUBLE DIAGNOSIS FOR DTC PO172.................. 218

Fuel Injection System Function (Rich side}.............218
TROUBLE DIAGNOSIS FOR DTC PO180.................. 223

Tank Fuel Temperature Sensor......ccccvveecvieeeccennnne 223

TROUBLE DIAGNOSIS FOR DTC P0300 - P0304....227
No. 4 - 1 Cylinder Misfire, Multiple Cylinder

MISEITE oo e et e e e 227
TROUBLE DIAGNOSIS FOR DTC P0325................. 232
Knock Sensor (KS) ... sseeses e 232
TROUBLE DIAGNOSIS FOR DTC P0335.................. 236
Crankshaft Position Sensor (CKPS) (OBD) ............ 236
TROUBLE DIAGNOSIS FOR DTC P0340.................. 241

158

Camshaft Position Sensor (CMPS).......ccccveviceeen. 241
TROUBLE DIAGNOSIS FOR DTC P0400................. 247
EGR Function (Close) ..o eeeiiviieieeieee 247
TROUBLE DIAGNOSIS FOR DTC P0402.................. 255
EGRC-BPT Valve Function ...........ccoeveviiieeciiinnieees 255
TROUBLE DIAGNOSIS FOR DTC P0420.................. 260
Three Way Catalyst Function ... 260
TROUBLE DIAGNOSIS FOR DTC P0440.................. 265
Evaporative Emission (EVAP} Control System
{(Small Leak) (Negative Pressure)......ccccccovrivennene 265
TROUBLE DIAGNOSIS FOR DTC PO443.................. 275
Evaporative Emission (EVAP) Canister Purge
VYolume Control Solenoid Valve (Circuit) ...........cceee. 275
TROUBLE DIAGNCSIS FORDTC P0446.................. 281
Evaporative Emission (EVAP) Canister Vent
Control Valve {CIrcUit) ..o, 281
TROUBLE DIAGNOSIS FOR DTC P0450.................. 286
Evaporative Emission (EVAP) Control System
Pressure Sensor. ... 286
TROUBLE DIAGNOSIS FOR DTC PO500.................. 292
Vehicle Speed Sensor (VSS) .....cccumiieeeninineene. 292
TROUBLE DIAGNOSIS FOR DTC PO505.................. 297
ldle Air Control Valve (JACV) — Auxiliary Air
Control (AACY Valve ... . 297
TROUBLE DIAGNOSIS FOR DTC PDS10................. 303
Closed Throttle Position Switch..........cccoevieecennee, 303
TROUBLE DIAGNOSIS FOR DTC P0605.................. 309
Engine Control Module (ECM) ....eeeerieeeeccies 309
TROUELE DIAGNOSIS FOR DTC P1105................... 311

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

VAIVE Lot e 311
TROUBLE DIAGNOSIS FORDTC P1148................. 320

Closed Loop Control............ooeceiicieee e e 320
TROUBLE DIAGNOSIS FOR DTC P1320.................. 322

IgniItion SigNal ..o 322
TROUBLE DIAGNOSIS FOR DTC P1336................. 329

Crankshaft Position Sensor (CKPS) (OBD)

(10 1C ) OO T PR 329
TROUBLE DIAGNOSIS FOR DTC P1400................. 334

EGRC-Solenoid Valve ........cccoooeveciececeeee e 334
TROUBLE DIAGNOSIS FOR DTC P1401.................. 339

EGR Temperature SERSOr ......cocvivviveeeee e 339
TROUBLE DIAGNOSIS FOR DTC P1402................ 345

EGR Function (Open}.......cccoiiieinceeieeicee 345
TROUBLE DIAGNOSIS FOR DTC P1440................. 352

Evaporative Emission (EVAP) Control System

{Small Leak) {Fositive Pressure)............ccceecevrvenen. 352
TROUBLE DIAGNOSIS FOR DTC P1444................ 362

Evaporative Emission (EVAP) Canister Purge

Volume Control Sclenoid Valve ... 362
TROUBLE DIAGNOSIS FOR DTC P1446............. 370



CONTENTS (conta)

Evaporative Emission (EVAP) Canister Vent

Control Valve {(CloSe) ... e 370
TROUBLE DIAGNOSIS FOR DTC P1447 .......... I 375

Evaporative Emission {EVAP) Control System

Purge Flow Monitoring..........ccuve e ieceee e 375
TROUBLE DIAGNOSIS FOR DTC P1448..................381

Evaporative Emission (EVAP) Canister Vent

Control Valve {Open).......cccci e s 381
TROUBLE DIAGNOSIS FOR DTC P1490..................386

Vacuumn Cut Valve Bypass Valve (Circuit)............... 386
TROUBLE DIAGNOSIS FOR DTC P1491..................391

Vacuum Cut Valve Bypass Valve ........................... 391
TROUBLE DIAGNOSIS FOR DTC P1706.................. 396

Park/Neutral Position (PNP) Switch .......cccecveeeennne 396
TROUBLE DIAGNOSIS FOR DTC P1775.................. 401

Torgue Converter Clutch Solenoid Valve (Circuit)...401

TROUBLE DIAGNOSIS FOR DTC P1776.................. 405
Torque Converter Clutch Solenoid Vaive ................ 405
TROUBLE DIAGNOSIS FOR OVERHEAT ................ 409
Overheat ... e, 408

TROUBLE DIAGNOSIS FOR NON-DETECTABLE

4T L= (o] DO
Stan Signal ..o e
Fuel Pump ..., SR
Power Steering Oil Pressure Switch .........cccocoieeeeee
IACV-FICD Solenoid Valve ........cccocccivnciiiiinnnin,
MIL & Data Link Connectors .........cccccovevevereenceninne
SERVICE DATA AND SPECIFICATIONS (SDS)........ 431
General Specifications.........cccceivveiceniieecn e 431
Inspection and Adjustment ..., 431

When you read wiring diagrams:

INCIDENT™.

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

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

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

VA

R

FE

GL

)

TF

PD

FA

BR

ST

RS

=M

A

EL

159



DIAGNOSTIC TROUBLE CODE INDEX

Alphabetical & P No. index for DTC
ALPHABETICAL INDEX FOR DTC

DTC*5 DTC*s
Hems CONSULT Reference Items CONSULT Reference
CONSULT screen terms * age CONSULT screen terms - age
{ ) asT? ECM*1 pag ( ) GST2 ECM*1 pag
Unable to access ECM — —_ EC-78 IGN SIGNAL-PRIMARY P1320 0201 EC-322
*COOLAN T SEN/CIRC P0125 0908 EC-142 KNOCK SEN/CIRCUIT P0325 0304 EC-232
ABSL PRES SEN/CIRC P0105 0803 EC-110 MAF SEN/CIRCUIT*3 PO100 0102 EC-101
AIR TEMP SEN/CIRC Po110 0401 EC-117 MAP/BAR SW SOL/CIR P1105 1302 EC-311
CAM POS SEN/CIR P0340 0101 EC-241 MULTI CYL MISFIRE PO300 0701 EC-227
CLOSED LOOP P1148 0307 EC-220 NO SELF DIAGNOSTIC
FAILURE INDICATED P0000 0505 -
CLOSED TP SW/CIRC PO510 0203 EC-303
COOLANT T SEN/CIRC POT1 1 EC-12 NO SELF DIAGNOSTIC Flash- -
CPS/CIRC (OBD) COG P:)332 ggg: Eg 32: PAILURE INDICATED NPT ing"a E'c N
CPSICIHCLEIT O)BD P0335 0802 EC-236 OVERHEAT — 0208 EC-409
oYL 1 MISFIRI; ) POS01 EC-227 P-N POS SW/CIRCUIT P1706 1003 EC-396
CYL 2 MISFIRE ' PEng gzg: EC-227 PURG VOLUME CONT/V P1444 0214 EC-362
i PURG VOLUME CONTNV P0443 1008 EC-275
CYL 3 MISFIRE PO303 0606 EC-227
REAR 02 SENSOR P0138 0510 EC-190
CYL 4 MISFIRE P304 0605 EC-227
EGM POGOS 0304 EC-309 REAR 02 SENSOR PO137 0511 EC-183
EGR SYSTEM P0400 0802 Ec-247 REAR Q2 SENSOR P0140 0512 EC-204
EGR SYSTEM P1dg2 0514 ECH345 REAR 02 SENSOR P0139 0707 EC-197
EGR TEMP SEN/CIRC P1401 0305 EC:339 AR 02 SEN HEATER Po141 0902 FC-209
EGRC SOLENOIDV P1400 1005 EC.354 THRTL POS SEN/CIRC*3 PO12¢ 0403 EC-128
EGRC-BPT VALVE PO4O2 EC-2 TOR CONV CLTCH S/V P1775 0804 EC-401
EVAP PURG FLOW/MON P1427 S:?? EC—S:z TOR CONV CLTCH S/V P1776 0513 EC-405
" TW CATALYST SYSTEM P0420 0702 EC-260
EVAP SMALL LEAK P1440 0213 EC-352
VC CUT/V BYPASS/V P1491 0311 EC-391
EVAP SMALL LEAK P0440 0705 EC-265
EVAPQO SYS PRES SEN PO450 0704 EC-286 VOV BYPASSV P1490 0801 EC-385
FRONT 02 SENSOR PO130 N EG.14 VEH SPEED SEN/CIRC PO300 0104 EC-292
0 -147
FR 02 SEN HEATER PO135 0221 EC-179 VENT CONTROL VALVE P1446 0215 EC-370
FRONT 02 SENSOR PO135 0409 EC-165 VENT CONTROL VALVE P1448 0308 EC-381
; - VENT CONTROL VALVE P0446 0903 EG-281
FRONT Q2 SENSOR PO132 0410 EC-158 - -
FRONT 02 SENSOR PO131 0411 EC-153 *1: In Diagnostic Test Mode |l (Self-diagnostic results). These
numbers are controlled by NiSSAN.
FRONT O2 SENSOR PO134 0412 EC-173 *2: These numbers are prescribed by SAE J2012.
FUEL SYS DIAG-LEAN PO171 0115 EC-213 *3: When the fail-safe operation oceurs, the MIL illuminates.
*4: While engine is running.
FUEL SYS DIAG-RICH Po172 o114 EC-218 *5: 1st trip DTC No. is the same as DTC No.
FUEL TEMP SEN/CIRC PO180 0402 EC-223
IACV/AAC VLVICIRC PD505 0205 EC-207

EC-2
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DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

P NO. INDEX FOR DTC @l
DTC*5 DTC*3
CONSULT ltems Reference CONSULT ltems Reference M]A
* CONSULT screen terms age M CONSULT screen terms age
aSaT2 ECM*1 | ( } pag GST2 ECM*t | { ) pag
—_ — | Unable to access ECM EC-78 P0402 0306 | EGRC-BPT VALVE EC-255
P flaﬁr;- I:}(;J'Ls%g IﬁISIGI:'IC')ESIIIC EC-46 P0420 0702 | TW CATALYST SYSTEM EC-260 EM
ing u C PO440 0705 [EVAP SMALL LEAK EC-265
NO SELF DIAGNOSTIC
_ P0443 1008 |PURG VOLUME CONT/NV EC-27
PO0c0 0505 | FAILURE INDICATED 275 LE
PO446 0903 | VENT CONTROL VALVE EC-281
PO100 0102 | MAF SEN/CIRCUIT*3 EC-101 P0450 0704 | EVAPO SYS PRES SEN 286
P0105 0803 | ABSL PRES SEN/CIRC EC-110 i
PO500 0104 | VEH SPEED SEN/CIRC EC-292
POT10 0401 | AIR TEMP SEN/GIRC EC-117 PO505 0205 | IACV/AAC VLV/CIRC EC-297
PO115 0103 | COOLANT T SEN/CIRC EC-123 )
PO510 0203 | CLOSED TP SW/CIRC EC-303
PO12C 0403 | THRTL POS SEN/CIRC*3 EC-128 P0B0S oso1 | ECM EC-305
PO125 0908 |*COOLAN T SEN/CIRC EC-142 - FE
P1105 1302 | MAP/BAR SW SOL/CIR EC-311
PO130 0303 |FRONT 02 SENSOR EC-147
P1148 0307 | CLOSED LOOP EC-320
Po131 0411 | FRONT Gz SENSOR EC-153 P1320 0201 |iGN SIGNAL-PRIMARY EC-322 CL
PO132 0410 | FRCONT 02 SENSOR EC-159 )
P1336 0905 | CPS/CIRC (OBD) COG EC-329
P0133 0409 | FRONT 02 SENSCR EC-165 P1400 1005 | EGRC SOLENOIDNV EC.354
PO134 0412 | FRONT 02 SENSOR EC-173 ) MIT
P1401 0305 |EGR TEMP SEN/CIRC EC-339
P0135 0901 |FR O2 SEN HEATER EC-17¢
P1402 0514 |EGR SYSTEM EC-345
PO137 0511 | REAR 02 SENSOR EC-183
P1440 0213 |EVAP SMALL LEAK EC-352 AT
PO138 0510 | REAR €2 SENSOR EC-190
P1444 0214 | PURG VOLUME CONT/A EC-362
P013D 0707 | REAR 02 SENSOR EC-197
P1446 0215 |VENT CONTROL VALVE EC-370
P0140 0512 | REAR 02 SENSOR EC-204
P1447 0111 | EVAP PURG FLOW/MON EC-375 TE
Po141 0902 | AR O2 SEN HEATER EC-209 P1448 0308 | VENT CONTROL VALVE EC-381
PO171 0115 |FUEL 5YS DIAG-LEAN EC-213 ’
P1480 0801 | VC/V BYPASSA EC-386
PO172 0114 | FUEL SYS DIAG-RICH EC-218 b14a1 0311 | Ve CUTA BYPASSAY Ec 891 )
P0180 0402 | FUEL TEMP SEN/CIRG EC-223 i
P1706 1003 | P-N POS SW/CIRCUIT EC-396
P0300 0701 | MULTI CYL MISFIRE EC-227 P75 0004 | TOR CONY CLTCH SV Ec401
Pos01 0608 | CYL 1 MISFIRE EC-227 P1776 05132 | TOR CONV CLTCH SNV EC-405 A
P0302 0607 | CYL 2 MISFIRE EC-227 :
— 0208 | OVERHEAT EC-409
P0303 0606 | CYL 3 MISFIRE EC-227
P304 0605 | CYL 4 MISFIRE EC-207 *1: in Diagnostic Test Mode N (Self-diagnostic resulis). These RA
numbers are controlled by NISSAN.
P0325 0304 | KNOCK SEN/CIRCUIT EC-232 *2: These numbers are prescribed by SAE J2012.
P0335 0802 | CPS/CIRCUIT (OBD) EC-236 *3:; When the fail-safe operation occurs, the MIL illuminates. BR
P0340 G101 | CAM POS SEN/CIR EC-241 ~4: Whike engine is running.
*B: 1st trip DTC No. is the same as DTC No.
PO400 0302 | EGR SYSTEM EC-247
§T
RS
BT
HIA
EL
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PRECAUTIONS AND PREPARATION

Special Service Tools

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

Tool number

(Kent-Moore No.) Descriplion

Tool name

KV10117100 Loosening or tightening front heated oxygen
(J36471-A) sensor with 22 mm (0.87 in} hexagon nut

Heated oxygen sensar
wrench

@\‘\/

NT379
KV10114400 & Loosening or tightening rear heated oxygen
(J-38365) sensor
Heated oxygen sensor
wrench

NTE36 a: 22 mm {0.87 in)

Commercial Service Tools
Tool name Description
Fuel filler cap adapter Checking fuel tank vacuum relief valve open-
: ing pressure

NT853
Leak detector Locating the EVAP leak
{(J41416)

NT703
EVAP service port adapler Applying positive pressure through EVAP ser-
{(J41413-OBD) vice port

NT704
Hose clipper Clamping the EVAP purge hose between the
{ — ) fuel tank and EVAP canister applied to DTC

P1440 [EVAP control system {Smafl leak —
Positive pressure)}
NT720

EC-4



PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS)
“AlR BAG”

The Supplemental Restraint System “AlR 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 System
consists of air bag modules (located in the center of the steering wheel and in the instrument panel on the
passenger side), a diagnosis sensor unit, a crash zone sensor (4WD models), waming lamp, wiring harness

and spiral cable.
The vehicle is equipped with a passenger air bag deactivation switch. Because no rear seat exists where a

rear-tacing child restraint can be placed, the switch is designed to turn off the passenger air bag so that a

rear-facing child restraint can be used in the front passenger seat. The switch is located in the center of the
instrument panel, near the ashtray. When the switch is turned to the ON position, the passenger air bag is
enabled and could inflate in a frontal collision. When the switch is turned to the OFF position, the passenger
air bag is disabled and will not inflate in a frontal collision. A passenger air bag OFF indicator on the instru-
ment panel lights up when the passenger air bag is switched OFF. The driver air bag always remains enabled

and is not affected by the passenger air bag deactivation switch.

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

WARNING:

e To avoid rendering the SRS inaperative, 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 should be per-
formed by an authorized NISSAN dealer.

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

¢ Do not use electrical test equipment on any circuit 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 on the complete harness, for easy identification.

o The vehicle is equipped with a passenger air bag deactivation switch which can be operated by
the customer. When the passenger air bag is switched OFF, the passenger air bag is disabled and
will not inflate in a frontal collision. When the passenger air bag is switched ON, the passenger air
bag is enabled and could inflate in a frontal collision. After SRS maintenance or repair, make sure
the passenger air bag deactivation switch is in the same position (ON or OFF) as when the vehicle

arrived for service.

Precautions for On Board Diagnostic (OBD)
System of Engine

The ECM has an on board diagnostic system. It will light up the malfunction indicator lamp (MiL) to wamn 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) connector will
cause the MIL to light up due to the open circuit. (Be sure the connector is free from water, grease,
dirt, bent terminals, etc.)

e Certain systems and components, especially those related to OBD, may use a new style slide-
locking type harness connector. _
For description and how to disconnect, refer to EL Section, “Description”, “HARNESS CONNEC-
TOR".

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

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

etc.

® Be sure to erase the unnecessary malfunction information (repairs completed) from the ECM before

returning the vehicle to the customer.
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PRECAUTIONS AND PREPARATION

BATTERY

& Always use a 12 volt battery as power
source.

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

WHEN STARTING

¢ Do not depress accelerator pedal when
starting.

& |Immediately after starting, dc not rev up
engine unnecessarily.

+ Do not rev up engine just prior to
shutdown.

Engine Fuel & Emission Control System

ECM

E
.

Do not disassemble ECM.

Do not turn on board diagnostic

test mode selector forcibly.

If a battery terminal is disconhected,
the memaory will return to the ECM
value.

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

CM PARTS HANDLING

Handle mass air flow sensor carefully to
avoid damage.

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

D¢ not disassemble IACV-AAC valve.
Even a slight lsak in the air intake
system can cause serious problems.

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

R

EC-6

WIRELESS EQUIPMENT

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

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

2) Keep the antenna feeder line more than
20 cm {7.9 in) away from the harness
of electronic controls.

Do not let them run parallel for a leng
distance.

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

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

FUEL PUMP
¢ Do not operate fuel pump when thare
is no fuel in lines.

¢ Tighten fuel hose clamps toc the
specified torque. (Refer to MA section.)

ECM HARNESS HANDLING

¢ Securely connect ECM harness
connectors.
A poor connection can cause anh
extremely high {surge} veltage to
develop in coil and condenser, thus
resulting in damage to 1Cs.

¢ Keep ECM harness at least 10 cm (3.9
in.) away from adjacent harnesses to
prevent an ECM system malfunction
due to receiving external noise,
degraded operation of 1Cs, etc.

¢ Keep ECM parts and harnesses dry.

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

SEF236V



PRECAUTIONS AND PREPARATION

SEF288H

l.oosened

Tightened

SEF308Q

Break

Bend
SEF231H

T T

Perform ECM in-
put/output signal)
inspection before
replacernent.

AT

N ‘ 7
SERVICE
— ENGINE —
SOON

‘ SEF217U

Precautions

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

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

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

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

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

Befare replacing ECM, perform Terminals and Reference
Value inspection and make sure ECM functions properly.
Refer to EC-86.

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

The DTC shouid not be displayed in the "DIAGNOSTIC
TROUBLE CODE CONFIRMATION PROCEDURE” if the
repair is completed. The “OVERALL FUNCTION CHECK”
should be a good result if the repair is completed.

EC-7
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PRECAUTIONS AND PREPARATION

Precautions (Cont’d)
When measuring ECM signals with a circuit tester, never

®
allow the two tester probes to contact.
Accidental contact of probes will cause a short circuit and
damage the ECM power transistor.
7
g
Shont Harness connector
° \ﬂ ' for solenecid valve
Solenoid valve
OK
Circuit tester b_
SEF348N
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location

EGRC-BPT valve

EGR valve EGRGC-solenoid valve
EGR temperature sensor Fuel pressure regulator
Mass air flow sensor Crankshaft position sensor (OBD)
Absolute pressure sensor Spark plugs

™~
VI
h8) &
—E\ = '
[ —— —°
. e
—
S SR S
EVAP canister Throttle position Intake air temperature
purge volurneg sensor and. ) Distributor sensor
controll thrgttle position Front heated oxygen sensor
solencid valve switch IACV-FICD Injectors

MAP/BARO switch solenoid  JACV-AAGC
solenoid valve valve valve

Engine coolant temperature sensor
EGRC-BPT valve

—
N G
| T
~ &N
/ R
EGR tube )
EGR valve

Driver side

NG
\\\
\)

IACV-FICD
solenoid valve

Throttle position sensor
and throttle position
switch

SEF312V
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
Engine Control Component Parts Location
(Cont’'d) @l

For California 4WD models '\
Under vehicle view A
<)
N
D £ '\ ﬁ

Rear heated
EM

, 0Xygen sensor
Q Vehicle

front
N
N

LG

//. nc-nno"‘ "".a /§ /
LA ~ Crankshaft position
oo

Three way catalyst ™, M %) 2. I sensor (OBD)

=4 SEF313V o SEF578P

Gl
il
AT
TF
PD
FA

BR

RS

BT

(-4
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing @
A
EGRC-BPT vaive EM
LG
EGR valve
To air cle% E
View Y (:.P
» BE
Fusl pressure
Absolute pressure /
sensar " regulator
GL
EVAP ganister purge volume EGRC-solencid
centrol solencid valve valve
BT
AF
i
—
B
FA
MAP/BARO swiltch
salenoid valve Absolute pressure sensor
EVAP canister purge [BA
volume control
solenoid valve
r,{ 2 BR
o
A .(,e; ST
(' RN
RS
MAP/BARO switch BT
solencid valve
View Y seFtory HA
Note: Do not use soapy water or any type of solvent while installing vacuum hoses or purge
hoses. EL
10X
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor

Mass air flow sensor

Engine coolant temperature sensor

Front heated oxygen sensor

A4

A4

Ignition switch

Throtile position sensor

h 4

*3

Closed throttle position switch

Park/neutral position switch

h 4

Air conditioner switch

Knock sensor

Y

¥

Intake air tamperature sensor

1

® EGR temperature sensor
® EVAP control system pressure
5eNs0r

Y

Absolute pressure sensor

h 4

Battery voltage

Powsr steering oil pressure switch

Y

Vehicle speed sensor

Tank fuel temperature sensor

4

"1

Crankshaft position sensor (OBD)

A 4

*2

Rear heated oxygen sensor

h 4

ECM

Fuel injection & mixture ratio
control

A 4

Injectors

Distributor ignition system

k 4

Power transistor

Idle air control system

Y

IACV-AAC valve and
IACV-FICD solenoid valve

Fuel pump control

A 4

Fuel pump relay

Front heated oxygen sensor
monitor & on board diagnostic
system

h 4

Malfunction indicator lamp
(On the instrument panel)

EGR control

h 4

EGRC-solenoid valve

Front heated oxygen sensor
heater control

A4

Front heated oxygen sensor
heater

Rear heated oxygen sensor
heater control

Y

Rear heated oxygen sensor
heater

EVAP canister purge fiow con-
trol

Y

EVAP canister purge volume
control solencid valve

Air conditioning cut conirol

L 4

Air conditioner relay

Torque converter clutch lock-up
cancellation control

Y

Torque converter clutch sole-
noid valve

Y

® EVAP canister vent control
valve

® Vacuum cut valve bypass
valve

® MAP/BARQ switch solenoid
valve

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

EC-14




ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System cl
INPUT/OUTPUT SIGNAL LINE
. &
Camshaft position sensor Engine speed and piston position A
Mass air flow sensor Amount of intake air EM
Engine coolant temperature sensor Engine coolant temperature N LS

Front heated oxygen sensor Density of oxygen in exhaust gas

h 4

Throttle position
Throttle valve idle position FE
Gear position

Throttle position sensor

Y

Park/neutral position switch

; Vehicle speed > Ini L
Vehicle speed sensor P » ECM Injector
tgnition switch Start signal n M
Air conditioner switch Air conditioner operation . AT
Knock sensor Engine knocking condition
i TF
Absolute pressure sensor Ambient barometric pressure
R
Battery Battery voltage q
Power steering oil pressure switch Power steering operation FA
Rear heated oxygen sensor* Density of oxygen in exhaust gas mA
* Under normal conditions, this sensor is not for engine control operation.
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION BR
SYSTEM INCREASE/DECREASE COMPENSATION
The amount of fuel injected from the fuel injector is In addition, the amount of fuel injected is compen- .
determined by the ECM. The ECM controls the sated to improve engine performance under various ST
length of time the valve remains open (injection operating conditions as listed below.
pulse duration). The amount of fuel injected is a <Fuel increase:> .
program value in the ECM memory. The program e During warm-up R
value is preset by engine operating conditions. & When starting the engine
These conditions are determined by input signals # During acceleration
(for engine speed and intake air) from both the cam- ¢ Hot-engine operation BT
shaft position sensor and the mass air flow sensor. ¢ High-load, high-speed operation
<Fuel decrease> m

o During deceleration
¢ During high engine speed operation

EC-15 173
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ENGINE AND EMISSION

BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP

CONTROL /@\

Feedback signal Injaction puise

Front
( heated @
Yy -
Combusnoel injection
SEF651V

oxygen
sensor

Multiport Fuel Injection (MFl) System (Cont’d)
MIXTURE RATIO FEEDBACK CONTROL (CLOSED
LOOP CONTROL)

The mixture ratio feedback system provides the best air-fuel mix-
ture ratio for driveability and emission control. The three way cata-
lyst can then better reduce CO, HC and NOx emissions. This sys-
tem uses a front heated oxygen sensor in the exhaust manifold to
monitor if the engine operation is rich or lean. The ECM adjusts the
injection pulse width according to the sensor voltage signal. For
more information about the front heated oxygen sensor, refer to
EC-147. This maintains the mixture ratio within the range of sto-
ichiometric (ideal air-fue!l mixture).

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

OPEN LOOP CONTROL

The open loop system condition refers o when the ECM detects

any of the following conditions. Feedback control stops in order to

maintain stabilized fuel combustion.

¢ Deceleration and acceleration

¢ High-load, high-speed operation

e Malfunction of front heated oxygen sensor or its circuit

e Insufficient activation of front heated oxygen sensor at low
engine coolant temperature

® High engine coolant temperature

¢ During warm-up

e When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

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

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

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

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

EC-16



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

No. 1 cylinder

No. 2 cylinder

No. 3 cylinder

No. 4 cylinder

Sequential multiport fuel injection system

Injection pulse |
I :l

!

1
1 engine cycle —

MEF522D

No. 1 cylinder I n Il
No. 2 cylinder n 1 Il
No. 3 cylinder JL n n
No. 4 cylinder n n n
}—-— 1 engine cycle ——-—I

Simultaneous multiport fuel injection system

MEF5230D)

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

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

Sequential multiport fuel injection system

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

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

simultaneously transmitted from the ECM.

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

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

FUEL SHUT-OFF

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

Distributor Ignition (DI) System

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Throttle position sensor

Throttle position

Y

Vehicle speed sensor

Throttle valve idle position
Vehicle speed ECM >

Power tran-
sistor

Y

Ignition switch

Start signal

h J

Knock sensor

Engine knocking

¥

Park/neutral position switch

Gear position

¥

Battery

Battery voltage

¥

EC-17
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Tp [
{msec)

1.75
r= A
E 1.50
z
%125
3
Q.
< 1.00
k<]
2075
£

800 1,000 1,300 1,800 2,200
Engine speed (rpm) SEF742M

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

Air conditioner “ON" signal

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

The ignition timing is controlled by the ECM to maintain the best
air-fue! 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 transmitied to the power transistor. -

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

A°BTDC

During the following conditions, the ignition timing is revised by the
ECM according to the other data stored in the ECM.
e At starting
® During warm-up
o Atidle
¢ Hot engine operation
e During acceleration
The knock sensor retard system is designed only for emergencies.
The basic ignition timing is programmed within the anti-knocking
zone, if recommended fuel is used under dry conditions. The retard
system does not operate under normal driving conditions.
If engine knocking occurs, the knock sensor monitors the condition.
The signal is transmitted to the ECM. The ECM retards the ignition
timing to eliminate the knocking condition.

Air Conditioning Cut Control

Throttle position sensor

Throttle valve opening angle

h 4

Engine speed

Ignition switch

Camshaft position sensor >
. Alr
Engine coolant temperature sensor Engine coalant temperature »| ECM »| conditioner
relay
Start signal

Y

Vehicle speed sensor

Vehicle speed

Power ste

ering oil pressure switch

Power steering operation

SYSTEM

This system improves engine operation when the air

DESCRIPTION

conditioner is used.

Under the following conditions, the air conditioner is

turned off.

¢ When the accelerator pedal is fully depressed.

¢ ‘When

cranking the engine.

o When the engine coolant temperature becomes
excessively high.
When operating power steering and air condi-
tioner during fow engine speed or when fully
releasing accelerator pedal.

¢ When engine speed is excessively low.

EC-18



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Fuel Cut Control (at no load & high engine G
speed)
INPUT/QUTPUT SIGNAL LINE A
Vehicle speed
Vehicle speed sensor > EM
Neutral position
Park/neutral position switch > L&
Throttle position ECM » Injectors
Throtile position sensor » EC
Engine speed
Camshaft position sensor > FE

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

engine speed. - T
Fuel cut will operate until the engine speed reaches 1,500 rpm,

then fuel cut is cancelled.

NOTE: AT
This function is different from deceleration control listed

under “Multiport Fuel Injection (MFl) System”, EC-15.
TF

PD
FA
RA
BR
ST
RS

BT
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EVAPORATIVE EMISSION SYSTEM

Description

Intake manifold

Throttle body

Purge line
Vacuum cut valve bypass valve

Vacuum cut valve

EVAP canister
purge volume control
solenoid valve

A
Water separator

- Relief of
vacuum g
=3

<a: Air

a
Sealing gas cap with
4= : Fuel vapor

pressure relief valve
and vacuum relief
valve EVAP canister
Fuel tank vent control valve

EVAP
#| canister

s
eiesnetenen

SEF327U J

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

The fuel vapor in the sealed fuel tank is led into the EVAP canis-
ter which contains activated carbon and the vapor is stored there
when the engine is not operating.

The vapor in the EVAP canister is purged by the air through the
purge line to the intake manifold when the engine is operating.
EVAP canister purge volume control solenoid valve is controlied by
ECM. When the engine operates, the flow rate of vapor controlled
by EVAP canister purge volume control solenoid valve is propor-
tionally regulated as the air fiow increases.

EVAP canister purge volume control solenoid valve also shuts off
the vapor purge line during decelerating and idling.

Inspection

EVAP CANISTER

Check EVAP canister as follows:
1. Pinch the fresh air hose.
2. Blow air into port (&) and check that air flows freely through port

SEF314V
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EVAPORATIVE EMISSION SYSTEM

53-12

&s4-108
(0.85—1,10,74.4 - 95.5)

: N-m tkg-m, in-Ib}
AEC872A

Fuel tank side SEF427N

Vacuum/Pressure gauge
Vacuum/

Fuel filler Pressure

SEF94358

Inspection (Cont’d)
TIGHTENING TORQUE

Tighten EVAP canister as shown in the figure.
Make sure new O-ring is installed properly between EVAP
canister and EVAP vent control valve.

@l

EM

LG

FUEL TANK VACUUM RELIEF VALVE (Built into fuel E
filler cap)

1. Wipe clean valve housing. EE
2. Check valve opening pressure and vacuum.
Pressure:
16.0 - 20.0 kPa (0.163 - 0.204 kg/cm?, 2.32 - 2.90 CL
psi)
Vacuum:
-6.0 to -3.5 kPa (-0.061 to -0.036 kg/cm?, —0.87 to MIT
-0.51 psi)
3. If out of specification, replace fuel filler cap as an assembly.
CAUTION: AT

Use only a genuine NISSAN fuel filler cap as a replacement. If
an incorrect fuel filler cap is used, the MIL may come on.

TF
PD
EA

VACUUM CUT VALVE AND VACUUM CUT VALVE R

BYPASS VALVE

Refer to EC-391. BE

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE

VOLUME CONTROL SOLENOID VALVE o

Refer to EC-362.

TANK FUEL TEMPERATURE SENSOR

Refer to EC-223. RS
BY
KA
EL
I
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EVAPORATIVE EMISSION SYSTEM

Adapter far service port

EVAP
Service
port

Pressure pump

SEF462U

#l EVAP SYSTEM CLOSE B
APPLY PRESSURE TC EVAP
SYSTEM FROM SERVICE
PORT USING HAND PUMP
WITH PRESSURE GAUGE AT
NEXT SCREEN.

NEVER USE COMPRESSED
AIR OR HIGH PRESSURL
PUMP!

DO NOT START ENGINE.
TOUCH START.

[ canceL ||

START

SEF658U

Leak detector

SEF200U

Vacuum cut valve

bypass valve
e

EVAP canister

i
Vacuum cut valve —= ZE\ (-

EVAP canister
A vent control
Battery valve

Y

SEF503V

Inspection (Cont’d)
EVAP SERVICE PORT

Positive pressure is delivered to the EVAP system through the
EVAP service port. If fuel vapor leakage in the EVAP system
ocecurs, use a leak detector to locate the leak,

How to detect fuel vapor leakage

CAUTION:

® Never use compressed air or a high pressure pump.

e Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of pressure
in EVAP system.

NOTE:
¢ Do not start engine,
e Improper installation of adapter to the service port may
cause a leak.
1. Attach the adapter securely to the EVAP SERVICE pont.
2. Also attach the pressure pump and hose.
3. Turn ignition switch “ON”.
4. Select the “EVAP SYSTEM CLOSE” of “WORK SUP-
PORT MODE” with CONSULT.
5. Touch “START”. A bar graph (Pressure indicating dis-
play) will appear on the screen.
6. Apply positive pressure to the EVAP system until the
pressure indicator reaches the middle of the bar graph.
7. Remove adapter and hose with pressure pump.
8. Locate the leak using a leak detector. Refer to “Evapo-
rative Emission Line Drawing”, EC-23.

OR
CAUTION:
Never use compressed air or a high pressure pump.
NOTE:

Improper installation of adapter to service port may cause a

leak.
& "
and pressure pump with pressure gauge to the EVAP
service port.

2.  Apply battery voltage to between the terminals of both
EVAP canister vent control valve and vacuum cut valve
bypass valve to make a closed EVAP system.

3. Tolocate the teak, deliver positive pressure to the EVAP
system until pressure gau%e points reach 1.38 to 2.76
kPa (0.014 to 0.028 kg/cm=, 0.2 to 0.4 psi).

4. Remove adapter and hose with pressure pump.

5. Locate the leak using a leak detector. Refer to “Evapo-
rative Emission Line Drawing”, EC-23.

Attach the adapter securely to the EVAP service port

EC-22



EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing @l
EGRC-BPT valve MA
EGR valve /
} == EGRC-solencid M
valve
> LG
Y,
AV EC
/ Fuel pressure regulator
J
EVAP canister purge volume
control solenoid valve
cL
MT
AT
T
PD
Absclute pressure sensor EA
MAP/BARO switch EVAP canister purge volume
solenoid valve control solencid valve
BR
8T
RS
MAP/BARO switch BT
solenoid valve
View Y : seriosy A
Note: Do not use soapy water or any type of solvent while installing vacuum hoses or purge
hoses. EL
DX



EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (Cont’d)

Refer to
previous
page.

EVAP vapor purge line

Vacuum cut valve bypass valve

EVAP centrol system /H
pressure sensor
(=]
{ A?‘“‘—Tu water separator
"\‘\:3 4 X EVAP cansiter vent
oA /\" control valve

>4
72
/‘.—

/ o “‘.’\
5 /ﬂ" Vacuum cut valve ‘f‘ /\V

/ !
2
/ EVAP cansiter

To fuel tank

AECBGSA
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POSITIVE CRANKCASE VENTILATION

Description

I'I'his system returns blow-by gas to the intake col-
ector.

The positive crankcase ventilation (PCV) valve is
provided to conduct crankcase biow-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 1o
handle any blow-by and a small amount of ventilat-
ing 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 fiow 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 collector under all condi-

tions.

EM

LC

EC-2

Cruising Acceleration or high load EE
GL
PCV valve operation
Engi t nin " MT
of backfinng | Crisng
P e W
S B || g
Idling or Acceleration
decelerating or high load
- *,.@Eﬁéig TE
= : Fresh air PO
= : Blow-by gas
A
AEC909
. RA
Inspection
PCV (Positive Crankcase Ventilation) VALVE g
With engine running at idle, remove PCV valve from breather sepa-
rator. A properly working valve makes a hissing noise as air passes
through it. A strong vacuum should be felt immediately when a fin- sT
ger is placed over the valve inlet.
RS
SEC137A
BT
VENTILATION HOSE
1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. if any HA
hose cannot be freed of obstructions, replace.
EL
24
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BASIC SERVICE PROCEDURE

BF

FUEL
TOUC
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

UEL PRES RELEASEM [ ]

PUMP WILL STOP BY
HING START DURING

=l

!
|

-

START |

SEF823K

A

Driver side . pump fuse (15A) ——

AL~ ==~
B2 ] 'k

Data link connector
for CONSULT __
- SEF316Y

Under vehicle view

— /PKB cable ___ [}

Vehicle front

o

View with air cleaner removed / \

/\ / Fuel pressure regulator
-~ : d/‘]?b

intake manifol

A Suitable plug
£ SEF318Y

Vacuum

Fuel pressure

30
20

0 30
a6

s ol 1

To pressure regulator

SEF718B

Fuel Pressure Release

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

1. Start engine.
2. Perform “FUEL PRESSURE RELEASE” in "WORK

SUPPORT” mode with CONSULT.
3. After engine stalis, crank it two or three times to make
sure that fuel pressure is released.
4. Turn ignition switch “OFF".
OR

Remove fuse for fuel pump.

;
2. Start engine.

3. After engine stalls, crank it two or three times to release
4

ali fuel pressure.
Turn ignition switch “OFF” and reconnect fuel pump

fuse.

Fuel Pressure Check

N =

g kw

When reconnecting fuel line, always use new clamps.
Make sure that clamp screw does not contact adjacent
parts.
Use a torque driver to tighten clamps.
Use Pressure Gauge to check fuel pressure.
Do not perform fuel pressure check with system operat-
ing. Fuel pressure gauge may indicate false readings.
Release fuel pressure to zero.
Disconnect fuel hose between fuel filter and fuel tube (engine
side).
Install pressure gauge between fuel filter and fuel tube.
Start engine and check for fuel leakage.
Read the indication of fuel pressure gauge.
At idling:
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 resulis are unsatisfactory, perform “Fuel Pressure Regulator
Check”.

Fuel Pressure Regulator Check

1.

pad

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

Ptug intake manifold with a rubber cap.

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

Fuel pressure should decrease as vacuum increases. If results

are

unsatisfactory, replace fuel pressure regulator.

EC-26



BASIC SERVICE PROCEDURE

A

View with air cleaner removed _‘E
— Fl L Ny T —
Rocker cover—_"

SEF318V|

View with air cleaner removed ,': Engine

Fuel tube assembly front

Intake

SEF116V

2.9 - 3.8 Nem
(0.30 - 0.39 kg-m,
26.0 - 33.9 in-1b)

C-ring Locate plate
8 = on this side.
= '
Fuel tube Insulator
assembly —

SEF117v

Injector Removal and Installation
Release fuel pressure fo zero.

manifold.
Remove injectors from injector tube assembly.

Push injector tail piece.

Do not pull on the connector.

Install injector to fuel tube assembly.

Clean exterior of injector tail piece.

. Use new O-rings.

Always replace O-rings with new ones.

Lubricate O-rings with a smear of engine oil.

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

Tighten in numerical order shown in the figure.
a. First, tighten all bolts to 9.3 to 10.8 N'm (0.95 to 1.1 kg-m, 6.9

to 8.0 ft-Ib).
b. Then, tighten all bolts to 21 to 26 N'm (2.1 to 2.7 kg-m, 15 to
20 ft-Ib).
6. Install fuel hoses to fuel tube assembly.
7. Reinstall any parts removed in reverse order of removal.
CAUTION:
After properly connecting injectors to fuel tube assembly,
check connections for fuel leakage.

TpAee® N~

EC-27

Remove injector tube assembly with injectors from intake
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BASIC SERVICE PROCEDURE

Fast idie cam

Throttle body Thermo-element

SEF500V

¥ NO FAIL D
80°C

¥ MONITOR
COQLAN TEMP/S

RECORD {

SEF522P|

Mark@ Mark ®

screw

SEF501V|

{é

SEF536H

Mark @ Mark©

SEF502V

Fast Idle Cam (FIC)

COMPONENT DESCRIPTION

The FIC is installed on the throttle body to maintain adequate
engine speed while the engine is cold. It is operated by a volumet-
ric change in wax located inside the thermo-element. The thermo-
element is operated by engine coolant temperature.

COMPONENT INSPECTION AND ADJUSTMENT
1. Turn ignition switch “ON".
2. See “COOLAN TEMP/S” in “DATA MONITOR” mode
with CONSULT. o
3. Start engine and warm it up.
When engine temperature is 80+£5°C (176+9°F), make

sure that the center of mark @) is aligned with mark
as shown in the figure.

OR
Turn ignition switch “OFF"".
Disconnect engine coolant temperature sensor harness
connector and check resistance as shown in the figure.
3. Start engine and warm it up.
When the resistance of engine coolant temperature
sensor is 0.26 to 0.39 k{), make sure that the center of
mark @ is aligned with mark @) as shown in the figure.
e [f NG, adjust by turning adjusting screw.
Adjusting screw tightening torque:
0.98 - 1.96 N'‘m (10 - 20 kg-cm, 8.7 - 17.4 in-lb)
4. Stop engine.
5. Turn ignition switch “ON” and see “COOQOLAN
TEMP/S” in “DATA MONITOR” mode with CONSULT.
6. When engine coolant temperature is 25+5°C (77+9°F),
make sure that the center of mark @ is aligned with
mark (© as shown in the figure.
OR
@ 5. When the resistance of engine coolant temperature
sensor is 1.65 to 2.40 k), make sure that the center of
mark (&) is aligned with mark (© as shown in the figure.
e If NG, replace thermo-element and perform the above inspec-
tion and adjustment again.

EC-28
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Idle Speed/Ignition Timing/ldle Mixture Ratio

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

models equipped with automatic
transaxie, when checking Idle speed, igni-
tion timing and mixture ratio, checks should
be carried out while shift lever is in “N” posi-

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

Keep front wheels pointed straight ahead.

Adjustment

PREPARATION ®
e Make sure that the following paris are in

good order.
(1) Battery ¢ On
(2) Ignition system
(3) Engine oil and coolant levels
{4) Fuses d
(5) ECM harness connector tion.
(6) Vacuum hoses i
(7) Air intake system

(Oil filler cap, oli level gauge, etc.) ¢
{8) Fuel pressure ¢
{9) Engine compression

(10) EGR vaive operation

(11) Throttle valve
(12) EVAP system

Overall inspection sequence

INSPECTION

h 4

Perfarm diagnostic test mode 1l NGk Repair or replace.
(Self-diagnostic results). "
OK

) 4
Check & adjust ignition timing. "

v
Check & adjust idle speed. P

h 4

NG NG Repair or reptace harness.

Check front heated oxygen sensor
function.

Check front heated oxygen sen-
sor harness.

OK

h 4

OK

h 4

Check CQO%.

OK

NG

h 4

¥

Replace front heated oxygen sen-
sor.

A 4

Check emission control parts and |

repair or replace if necessary.

NG

Check front heated oxygen sensor
function,

OK

INSPECTION END

EC-29
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
START
h 4
Visually check the following:
® Air cleaner clogging
® Hoses and ducts for leaks
® EGR vaive operation
® Electrical connectors
® Gasket
sergiok| | ® Thiottle valve and throttle position sensor operations
B
¥
Start engine and warm it up until engine coolant temperature
indicator points to the middle of gauge and ensure that engine
speed is below 1,000 rpm.
B !
Open engine hood and run engine at about 2,000 rpm for about
2 minutes under no-load.
SEF247F ,
Perform ECM Self-diagnosis.
oK NG
v
Repair or replace components as necessary,
\
Run engine at about 2,000 rpm for about 2 minutes under no-
load.
Reav engine two or three times under no-load, then run engine for
about 1 minute at idle speed.
SEF248F
= :
D B IGN TIMING ADJ B[] 1. Select “IGN TIMING ADJ” in WORK SUPPORT mode.
IGNITION TIMING FEEDBACK 2. Touch “START".
CONTROL WILL BE HELD BY : - OR -
TOUCHING START. @ 1. Stop engine and disconnect throttle position sensor
AFTER DOING SO, ADJUST 5, hamess connector.
IGNITICN TIMING WITH A - cart engine.
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION v
SENSOR. Rev engine {2,000 - 3,000 rpm) 2 ar 3 times under no-load and
L START } run engine at idle speed.
SEF546N
‘“-"’ ~y I Vo ¥y
~10° BTDC 20" BTDC @ Check ignition timing with a timing light.
g\(f"c\ \G 0 : 20°x2° BTDC (A/T in “N" position)
> o
5° ATDG 2\ ¥ OK NG
(Go to next page.) (Go to next page.)
SEF320V|

EC-30



BASIC SERVICE PROCEDURE

Idle Speed/ignition Timing/ldle Mixture Ratio

. . .
B IGN TIMING ADJ I [] AdIUStment (cont d) “
IGNITION TIMING FEEDBACK ®
CONTROL WILL BE HELD BY l MA
;%JECRH::I;ISI\?&ASRJ ’ ADJUST Adjust ignition timing to the spécified value by turning dis-
IGNITION TIMING WITH A - tributor after loosening bolts which secure distributor.
TIMING LIGHT BY TURNING 20°+2° BTDC (in “N’* position) ER
THE CAMSHAFT POSITION
SENSOR. ®
LG
| START I |
SEFs46N
1. Select "IGN TIMING ADJ” in WORK SUPPORT
made.
2. Touch “START".
57 OR
T 1. Stop engine and disconnect throttle position FE
( A sensor harness connector.
L) o> e, ) = 2. Start engine.
Vol ' Qg 7
(LN A 6L
\-L NS, A A S
;% LA N = Z Check base idle speed.
g i‘ .___ adjusting screw Read idle speed in “IGN TIMING ADJ” mode BT
\ T [T with CONSULT.
SEF2408A OR
Check idle speed. AT
®
750150 rpm (In “N” posiion)
I e T 7
r L4
Back | <D f = ﬁ Rev engine (2,000 - 3,000 rpm} 2 or 3 times under no-
- load and run engine at idle speed. PD
mopg | HSHT T HEE f l ENTER
G
Gl &)
Adjust idle speed by turning idle spead adjusting screw.
SEF913J 75050 rpm (in “N” position)
RA
[
\\\\\\\u\uu’u///,/ ”
N ' 4 7 A
N 5 7, v BRI
)
&7 6 a Touch “Back”.
= -3 [
= ‘ 7 3. OR ST
=1 a .‘ﬁ’. 1. Stop engine and connect throttle position sen-
-—,;/ g ~ A= ‘sor harness connector.
-~ ,0 § 2. Start engine. B8
¢ %1000 r/min \
SEF602K n
- ¥ . T
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-
load and run engine at idle speed.
v L&
(Go to next page.)
EL
I



BASIC SERVICE PROCEDURE

Idie Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

SEF957D

w MONITOR ¥ NO FAIL D

CMPS+RPM (REF)  2000rpm
FR 02 MNTR RICH

#r MONITOR ¥ NOFALL [] ©
CMPS-RPM(REF) 800rpm l
Check target idle speed.
@ Read idle speed in “DATA MONI-
TOR” mode with CONSULT.
OR
@ Check idle speed.
| RECORD
SEF712T] 800+50 rpm (in “N” position)
OK v NG

sary.

Check IACV-AAC valve and replace if neces-

.

necessary.

Check IACV-AAC valve harness and repair if

:

known good ECM.

Check ECM function* by substituting another

¥ ¥

| RECORD

o

EF054P

< 1,
SERVICE
— ENGINE —
, SOON |

’ SEF217U

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

. ¥

Check front heated oxygen sensor signal.

1. See “FR 02 MNTR” in “DATA
MONITOR” mode.

2. Maintaining engine at 2,000 rpm
under no-load {engine is warmed
up to normal operating
temperature.), check that the moni-
tor fluctuates between “LEAN" and
“RICH” more than 5 times during
10 seconds.

1 ¢ycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH
— LEAN - RICH

OR

*» EGCM may be the
cause of a problem,
but this is rarely the
case.

NG
®@ (Go to next

page.)

1. Set the diagnostic test mode |
{front heated oxygen sensor moni-
tor).

2. Make sure that malfunction indica-
tor lamp goes on more than 5
times during 10 seconds at 2,000

rpm.
l OK

190

INSPECTION END
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio

| Adjustment (Cont’d) @l
Front heated oxygen sensor @
harness connector .
(a2 l &
= DISCONNECT Check front heated oxygen sensor harness:
K Gﬁ} @Eﬁ\ 1. Turn off engine and disconnect battery ground EM
’ cable.
2. Disconnect ECM hamess connectar from ECM.
3. Disconnect front heated oxygen sensor hamess L
= connector.and connect terminal for front heated
SEF508V oxygen sensor to ground with a jumper wire. .
4. Check for continuity between terminal No. 50 of
_ = ECM harness connector and ground metal on '
[_een__ o connecTor] F’I vehicle body.
50 OIS QUNECT Continuity exists ... OK FE
Continuity does not exist ... NG

€
oK JNe o oL

Repair harness.
(Go to EC-31))

MT
= v
SEF250P Connect ECM harness connector to ECM.

AT

¥
1. Select “ENG COOLANT TEMP” in “ACTIVE TE

TEST” mode.
2. Set “COOLANT TEMP” at 5°C (41°F).

OR

PC

@ 1. Disconnect engine coolant temperature sen-
sor harness connector.
2. Connect a resistor (4.4 k(}} between termi-
nals of engine coolant temperature sensor F&
harness connector.

¥
Start engine and warm it up until engine coolant tem-
perature indicator points to the middle of gauge. BR
{Be careiul to start engine after setling “COOLANT
TEMP" or installing a 4.4 k() resistor.)

ST
v
Rev engine two or three times under no-load then run
engine at idle speed. BS
® BT
{Go to next page.)
A
EL
DX
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BASIC SERVICE PROCEDURE

L % MONITOR % NO FalL []
CMPS*RPM (REF}  2000rpm
FR 02 MNTR RICH .
| RECORD
: SEFQ54P

SEF957D

. |

7

SERVICE

— ENGINE —

 SO0N

\

SEF217U

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
®

'
Check "CO"%.

Idle CO: 2.9 - 10.8 % and engine runs smoothly.

After checking “C0"%
Touch “BACK".

OR

1. Disconnect the resistor from terminals of engine
coolant termperature sensor.
2. Connect engine coolant temperature sensor hamess
connector to engine coolant temperature sensar.

NG OK

Replace front heated oxygen sensor.

1 cycle: RICH — LEAN — RICH
OR

1. See “FR 02 MNTR” in “DATA MONITOR"” mode.
2. Maintaining engine at 2,000 rpm under no-load {engine
is warmed up to normal operating temperature.}, check
that the monitor fluctuates between “LEAN" and
“RICH" more than 5 times during 10 seconds.

2 cycles: RICH —» LEAN — RICH — LEAN — RICH

sensor monitor).

@ 1. Set the diagnostic test mode |l (front heated oxygen

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

NG

Y h 4

Connect front heated oxygen sensor harness connector to

front oxygen sensor.

Check fuel pressure regulator.

|

Check mass air flow sensor.

!

Check injector and clean or replace if necessary.

:

Check engine coolant temperature sensor.

:

Check ECM function* by substituting ancther known good
ECM.

¥

(Go to EC-31)

OK
é

(Go to
EC-31.)

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