ENGINE CONTROL SYSTEM

SECTION E C

CONTENTS

DIAGNOSTIC TROUBLE CODE INDEX......................... 2
Alphabetical & P No. Index for DTC ... 2
PRECAUTIONS AND PREPARATION...............ccccoceeee 6
Commercial Service TOOIS ... 6
Supplemental Restraint System (SRS) “AlR
BAG” and “SEAT BELT PRE-TENSIONER"............... 7
Precautions for On Board Diagnostic (OBD)
System of Engine and A/T ..., 7
Engine Fuel & Emission Control System .................... 8
Precautions ... .. coocev e e 9
ENGINE AND EMISSION CONTROL OVERALL
SYSTEM. ... crer e vree s e ssrenan e 11
System DIiagram ... 11
Circuit DIAGIaM ....ooce it 12
Engine Control Component Parts Location.............. 14
Vacuum Hose Drawing ........ccccevvveeenniene s ceivensssanens 16
System Chart.......cooiini 17
ENGINE AND EMISSION BASIC CONTROL
SYSTEM DESCRIPTION..........cconiiini e 18
Multiport Fuel Injection (MFI) System ... 18
Electronic Ignition (El) System ..o 20
Air Conditioning Cut Control ... 21
Fuel Cut Control (at no load & high engine
SPBEU) .. ittt e 22
EVAPORATIVE EMISSION SYSTEM ... 23
DESCHIPHON wecevireecaree e 23
INSPECHON. .....eiiierciieec i 23
Evaporative Emission Lineg Drawing............c.ccceeeee 26
POSITIVE CRANKCASE VENTILATION..................... 28
DesCriplion ... 28
INSPECION....ciiieiiiiiiereic i 28
BASIC SERVICE PROCEDURE .............ccocooiiiiiene 29
Fuel Pressure Release ..........cccoveivoieincccnnn 29
Fuel Pressure Chegk .....ccoc v 29
Injector Removal and Installation .. e 30

Fast Idle Cam (FIC) Inspection and Adjustment 3
Direct Ignition System — How to Check Idle

Speed and Ignition TiIMING.........cccennnneen 3
Idle Speed/lgnition Timing/ldle Mixture Ratio
Adjustment.. ... 33
ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION...........ooiie e 40
INtPOAUCTION .. 40

Two Trip Detection LogiC ...
Emission-related Diagnostic Information
Malfunction Indicator Lamp (MIL)..........coovniiennins
OBD System Operation Chart...........ccccormiiiinnns
CONSULT ottt e b s
Generic Scan Tool (GST) ...
TROUBLE DIAGNOSIS — Introduction.....................
INrOdUCHON .. e
Diagnostic Worksheet ...
TROUBLE DIAGNOSIS — Work Flow ...
WOTK FIOW .vvee e scieeeesneaees e e e e ssane s s e e
Description for Work Flow ...
TROUBLE DIAGNOSIS — Basic Inspectlon .............. 82
Basic INSPaction........uieee e 82
TROUBLE DIAGNOSIS — General Description ........ 88
Diagnostic Trouble Code (DTC}) Inspection
Priority Char..........ccocmnin i 88
Fail-Safe Chart.......cccooevie e 89
Symptom Matrix Chart..........ccoonnnii 90
CONSULT Reference Value in Data Monitor
1Y oY L= SO SUUUOP PO TPPPOSTPPPS 93
Major Sensor Reference Graph in Data Monitor
1Y, [o T L= YOO OV PPN PI 96
ECM Terminals and Reference Value .............cc..co.e. 98
TROUBLE DIAGNOS!IS FOR INTERMITTENT
INCIDENT ... iese e ve e 108
DESCHPHON ..o 108
Commoaon I/l Report Situations ........ccoooieinnn 108
Diagnostic Procedure ... 108
TROUBLE DIAGNOSIS FOR POWER SUPPLY........ 109
Main Power Supply and Ground Circuft.................. 109
TROUBLE DIAGNOSIS FOR DTC PO100................. 115
Mass Air Flow Sensor (MAFS) ... 115
TROUBLE DIAGNOSIS FOR DTC PO105.................. 123
Absolute Pressure SERSOr.....c.coovmiinennsnenennns 123
TROUBLE DIAGNOSIS FOR DTC PO110.................. 131
Intake Air Temperature Sensor.......oeevvnreriinncnns 131
TROUBLE DIAGNOSIS FOR DTC PO115................ 137
Engine Coolant Temperature Sensor (ECTS)......... 137
TROUBLE DIAGNOSIS FOR DTC PO120.................. 142
Throttle Position Sensor ... 142
TROUBLE DIAGNOSIS FOR DTC P0125.................. 154
Engine Coolant Temperature {ECT) Sensor ........... 154

A

ElM

LG

BR

ST

BT

FA

161



162

CONTENTS (contq)

TROUBLE DIAGNOSIS FOR DTC P0130 (-B1),
PO150 (-B2)......ooeeeee e 159
Front Heated Oxygen Sensors (Front HOZ2S)
(Circuit) (PO130: Left bank), (P0150: Right bank)...159
TROUBLE DIAGNOSIS FOR DTC P0131 (-B1),
POT5T (mB2).......corieeiiiiiiiin e 166
Front Heated Oxygen Sensor (Lean shift
monitoring) {(Front HO2S) (P0131: Left bank),

{PO151: Right bank)........c.cccinviiiinie 166
TROUBLE DIAGNOSIS FOR DTC P0132 (-B1),
POT52 (-B2)..e.veoeeersiseeseereeeeeeeeeeeeeeeaenaeees et snnanens 172

Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO28) (P0132: Left bank),

(PO152: Right DANK)........ oot eeeenerene e 172
TROUBLE DIAGNOSIS FOR DTC P0133 (-B1),
POT53 (-B2)....eooeeeeeeeeeeeeeeeeereeess s snsanns 178

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Left bank),

(PO153: Right BaNK).........ceereeeeeereerreseeeesssessenniens 178
TROUBLE DIAGNOSIS FOR DTC P0134 (-B1),
POTSA (-B2).c.eoooeeeoeeeeeecersoeeeeeee o eeeveeesssssseneeessenesseeee 187

Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Left bank), (P0154: Right

DANK) o 187
TROUBLE DIAGNOSIS FOR DTC P0135 (-B1),
PO155 (-B2).......c.ooe e 194
Front Heated Oxygen Sensor Heater (P0135:
Left bank), {(P0155: Right bank) ... 194
TROUBLE DIAGNOSIS FOR DTC P0137 (-B1),
PO157 (-B2)......coiiiiiii e 200

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (P0137: Left bank),

(PO157: RGOt BANK).......eeeorreeeeeeescrsereseersseeressr 200
TROUBLE DIAGNOSIS FOR DTC P0138 (-B1),
[T N -7 208

Rear Heated Oxygen-Sensor (Max. Voltage
Monitoring) (Rear HO2S8) (P0138: Left bank),

(P0O158: Right bank).......ccoevviiermmrerenineciireencriinnn, 208
TROUBLE DIAGNOSIS FOR DTC P0139 (-B1),
PO159 (-B2)......oveoee vt 2186

Rear Heated Oxygen Sensor (Response
Menitoring) (Rear HO2S) {P0139: Left bank),

(PO159: RIGt BANK) ......vvvereeeeeeeeeeseeseenes e eeneeae 216
TROUBLE DIAGNOSIS FOR DTC P0140 (-B1),
POTE0 (+B2)...e.ceoeveoeecceeeeereeeeee e eesnerses e 223

Rear Heated Oxygen Sensor (High voltage)
(Rear HO2S5) {P0140: Left bank), (P0160: Right

DBNK) .o e e 223
TROUBLE DIAGNCSIS FOR DTC P0141 (-B1),
PO161 (-B2) .o 229
Rear Heated Oxygen Sensor Heaters (PO141:
Left bank), (PO161: Right bank) ...........ccoooveiiiiininne 229

TROUBLE DIAGNOSIS FOR DTC P0171 (-B1),

POA74 ("B2).......coiiiecrrrer e 235
Fuel Injection System Function (Lean side}
(P0171: Left bank}, (P0174: Right bank) ................ 235
TROUBLE DIAGNOSIS FOR DTC P0172 (-B1),
PO175 (-B2) ..o 241
Fuel Injection Syster Function {Rich side)
{P0172: Left bank), (PO175: Right bank) ................ 241
TROUBLE DIAGNOSIS FOR DTC PO180.................. 247
Tank Fuel Temperature Sensor ..o 247

TROUBLE DIAGNOSIS FOR DTC P0300 - P0308....252
No. 1 - 8 Cylinder Misfire, Multiple Cylinder

IVISTIFE cooveiees ettt e e e e eaa e s snn e 252

TROUBLE DIAGNOSIS FOR DTC P0225 (-B1),

PO330 (-B2)....ocoie e e 257
Knack Sensor (KS) (P0325: Left bank), (P0330:

Right DAk} ....coocveiiiin i 257

TROUBLE DIAGNOSIS FOR DTC P0335.................. 260
Crankshaft Position Sensor (CKPS) (OBD) ............ 260

TROUBLE DIAGNOSIS FOR DTC P0340.................. 265
Camshaft Position Sensor (CMPS} ... 265

TROUBLE DIAGNOSIS FOR DTC P0400.................. 271
EGR Function (ClOSE) ...ccceeovriiiimimncsimrencinn e 271

TROUBLE DIAGNOSIS FOR DTC P0402.................. 280
EGRC-BPT Valve FUNCHon ........cc.ooiciinniiininiinnn 280

TROUBLE DIAGNOSIS FOR DTC P0420 (-B1),

POA30 (-B2).......c..ioerreerareseeeeenereeeer s snsesen e 285
Three Way Catalyst Function {P0420: Left bank),
{P0430: Right bank).........cccooiimee e 285

TROUBLE DIAGNOSIS FOR DTC P0440.................. 288
Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) ... 288

TROUBLE DIAGNOSIS FOR DTC P0443................. 299
Evaporative Emission (EVAP} Canister Purge
Volume Control Valve (Circuit) ..o 299

TROUBLE DIAGNOSIS FOR DTC P0446.................. 305
Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit). ..o vecinmnnnns s 305

TROUBLE DIAGNOSIS FOR DTC PD450.................. 310
Evaporative Emission (EVAP) Control System
Pressure SeNS0Om. . e cceeeeii s nne s e 310

TROUBLE DIAGNOSIS FOR DTC P0500.................. 316
Vehicle Speed Sensor (VSS} .., 316

TROUBLE DIAGNOSIS FOR DTC P0505.................. 321
Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) VaIVE ...t 321

TROUBLE DIAGNOSIS FOR DTC P0510................ 327
Closed Throttle Position Switch........cccecviiininnne, 327

TROUBLE DIAGNOSIS FOR DTC P0600, P1605.....333
A/T Communication Line (P0800) and A/T
Diagnostic Communication Line (P1605) ................ 333
TROUBLE DIAGNOSIS FOR DTC P0605.................. 336



CONTENTS (contq)

Engine Control Module (ECM} ... 336

TROUBLE DIAGNOSIS FOR DTC P1105................. 339
Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARQ) Switch Solencid Valve............... 339

TRCUBLE DIAGNOSIS FOR DTC P1110 (-B1),

P1135 (-B2) ... e e 348
Intake Valve Timing Control (P1110: Left bank),
{P1135: Right bank)..........cccoreriimmeecrnimnniiiereneeee 348

TROUBLE DIAGNOSIS FOR DTC P1120................. 356
Secondary Throttle Position Sensor (STPS)........... 356

TROUBLE DIAGNOSIS FOR DTC P1125.................. 362
Tandem Throttle Position Sensor...........cccceeen 362

TROUBLE DIAGNOSIS FOR DTC P1140 (-B1),

P1145 (-B2) ... e 363
Intake Valve Timing Control Position Sensor
(P1140: Left bank), (P1145: Right bank}............... 363

TROUBLE DIAGNOSIS FOR DTC P1148 (-B1),

P1168 (-B2)..covvovvoceivreccnnie e BT 369
Closed Loop Control (P1148: Left bank), (P1168:
Right bank} ..o 369

TROUBLE DIAGNOSIS FOR DTC P1210.................. 37
Traction Control System (TCS8) Signal Circuit......... 371

TROUBLE DIAGNOSIS FOR DTC P1220................. 374
Fuel Pump Control Module (FPCM).........ccoveeneenn 374

TROUBLE DIAGNOSIS FOR DTC P1320.................. 381
[gnition Signal ........ccooviiiiini e 381

TROUBLE DIAGNOSIS FOR DTC P1336................. 389
Crankshaft Position Sensor (CKPS) (OBD)

(COG) oo e 389

TROUBLE DIAGNOSIS FOR DTC P1400.._............. 394
EGRC-solenoid Valve ..., 394

TROUBLE DIAGNOSIS FOR DTC P1401................. 399
EGR Temperature Sensor ..........ocreeeereesemeneens .....399

TROUBLE DIAGNOSIS FOR DTC P1402................. 405
EGR Function (Open).........c.ccoiviimmnnnnieinn 405

TROUBLE DIAGNOSIS FOR DTC P1440.................. 414
Evaporative Emission {EVAP) Control System
(Small Leak) (Positive Pressure).......cccccveeeeeee 414

TROUBLE DIAGNOSIS FOR DTC P1444.................. 426
Evaporative Emission {EVAP) Canister Purge
Volume Control Valve ... 426

TROUBLE DIAGNOSIS FOR DTC P1446.................. 434
Evaporative Emission (EVAP) Canister Vent
Control Valve (CloSe)......ccocooiivrenrrereeie e 434
TROUBLE DIAGNOSIS FOR DTC P1447................. 439
Evaporative Emission (EVAP) Control System
Purge Flow Monitoring..........cooeminniiee s, 439
TROUBLE DIAGNOSIS FOR DTC P1448.................. 446
Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) ..o 446

TROUBLE DIAGNOSIS FOR DTC P1490.................
Vacuum Cut Valve Bypass Valve (Circuit)...............
TROUBLE DIAGNOSIS FOR DTC P1491.................
Vacuum Cut Valve Bypass Valve ...
TROUBLE DIAGNOSIS FOR DTC P1492..................
Evaporative Emission (EVAP) Canister Purge
Control Valve/Solencid Valve (Circuit)......cccooeee.
TROUBLE DIAGNOSIS FORDTC P1493..................
Evaporative Emission (EVAF) Canister Purge

Control Valve/Solenoid Valve ... 469
TROUBLE DIAGNOSIS FOR DTC P1706................ 476
Park/Neutral Position {PNP) Switch.........c........co.. 476
TROUBLE DIAGNOSIS FOR ABS/TCS C/U
SIGNAL ... 481
ABS/TCS Controf Unit ..o e 481
TROUBLE DIAGNOSIS FOR ECM — ABS/TCS
COMM NG, ... e e 482
ABS/TCS Communication Line ..........coeeeevivecereenne 482
TROUBLE DIAGNQSIS FOR OVERHEAT __.............. 485
OVEINBAL ...c.veeii et e e e e 485
TROUBLE DIAGNCSIS FOR NON-DETECTABLE
ITEM S ..o e b s s rmm s e 497
[Tl e OO OO U PP TP PROTS 497
SHAM SIGNAL ..eceeceeee e 503
Fuel Pump Control........ccovinninnni e 505
Power Steering Qil Pressure Switch ... 509
Electrical Load Signal......cccocevoiiiiiiimmneesineivacnraee 514
MIL & Data Link Connectors .........ccceveevvenniennnne 517
SERVICE DATA AND SPECIFICATIONS (SDS) ........ 518
General Specifications...........cc.ccoo 518
Inspection and Adjustment ... 518

When you read wiring diagrams:

INCIDENT".
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DIAGNOSTIC TROUBLE CODE'INDEX

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Index for DTC

DTC'6 DTC*6
items Reference ltems Reference
(CONSULT screen terms) Cg:iyzu ECM*1 page (CONSULT screen terms) C%’;?EJQLT ECM*1 page
*COOQLAN T SEN/CIRC P0125 0908 EC-154 FR 02 SE HEATER-B1 PC135 091 EC-194
AT 1ST GR FNCTN PO731 1103 AT-93 FR Q2 SE HEATER-B2 PO155 1001 EC-194
A/T 2ND GR FNCTN P0O732 1104 AT-98 FRONT O2 SENSOR-B1 P0130 0303 EC-158
A/T 3RD GR FNCTN PO733 1105 AT-102 FRONT O2 SENSOR-BA P0133 0408 EC-178
A/T 4TH GR FNCTN P0734 1106 AT-106 FRONT 02 SENSOR-B1 PO132 0410 EC-172
A/T COMM LINE PGB0OC 0504 EC-333 FRONT 02 SENSCR-B1 PO131 0411 EC-166
AT DIAG COMM LINE P16805 0804 EC-333 FRONT Q2 SENSOR-B1 P0O134 0412 EC-187
A/T TCC S/V FNCTN PG744 1107 AT-118 FRONT O2 SENSOR-B2 PO153 0413 EC-178
ABS-TCS C/U SIGNAL —_ o107 EC-482 FRONT 02 SENSOR-B2 PO152 0414 EC-172
ABSL PRES SEN/CIRC PO105 0803 EC-123 FRONT 2 SENSOR-B2 PO151 0415 EC-166
AIR TEMP SEN/CIRC PO110 0401 EC-131 FRONT Q2 SENSOR-B2 PO150 0503 £C-159
ATF TEMP SEN/CIRC PO710 1208 AT-83 FRONT 02 SENSOR-BZ PO154 0508 EC-187
CAM POS SEN/CIR P0340 0101 EC-265 FUEL 5YS LEAN/BK1 PO171 0115 EC-235
CLOSED LOOP-B? P1148 0307 EC-369 FUEL SYS LEAN/BKZ2 PO174 0210 EC-235
CLOSED LOOP-B2 P1168 0308 EC-369 FUEL SYS RICH/BK1 PO172 0114 ECI-241
CLOSED TP SW/CIRC P0O510 0203 EC-327 FUEL 5YS RICH/BKZ2 PO175 0208 EC-241
COOLANT T SEN/CIRC P0O115 0103 EC-137 FUEL TEMP SEN/CIRC P0O180 0402 EC-247
CPS/CIRC (OBD) COG P1336 0905 EC-389 IACV/AAC VLWCIF{C POS05 0205 EC-321
CPS/CIRCUIT (OBD) P0335 0802 EC-260 IGN SIGNAL-PRIMARY P1320 0201 EC-381
CYL 1 MISFIRE PO301 0808 EC-252 INT/V TIM CONT-B1 P1110 0805 EC-348
CYL 2 MISFIRE P0302 0607 EC-252 INT/V TIM CONT-B2 P1135 131 EC-348
CYL 3 MISFIRE P0303 0606 EC-252 INTK TIM S/CIRC-B1 P1140 1303 EC-363
CYL 4 MISFIRE P0O304 08605 EC-282 INTK TIM S/CIRC-B2 P1145 1304 EC-363
CYL 5 MISFIRE P0305 0604 EC-252 KNCCK SEN/CIRC-B1 Po325 0304 EC-257
CYL 6 MISFIRE P0306 0603 EC-252 KNOCK SEN/CIRC-82 P0330 0212 EC-257
CYL 7 MISFIRE P0307 0802 EC-252 L/PRESS S0OL/CIRC . PO745 1205 AT-125
CYl. 8 MISFIRE PO308 0601 EC-252 MAF SEN/CIRCUIT™3 PO100 0102 EC-115
ECM POG05 030t EC-338 MAP/BAR SW SOL/CIR P1105 1302 EC-339
EEM-ABSTCS COMM . 0404 EC-482 MULTI CYL MISFIRE P0300 o701 EC-252
NATS MALFUNC — _ EC-58
EGR SYSTEM P0400 0302 EC-271 NO SELF DIAGNOSTIC Po000 0505 B
EGR SYSTEM P1402 0514 EC-405 FAILURE INDICATED
EGR TEMP SEN/CIRC P1401 0305 ‘EC-399 Eﬁ&%gﬁlg%ﬁ?ggtc No DTG Flashing* EC-54
EGRC SOLENCID/V P1400 1005 EC-394
EGRAC-BPT VALVE PO402 0306 EC-280 O/R CLTCH SOU/CIRC P1760 1203 AT-143
ENGINE SPEED SIG PO725 1207 AT-90 OVER HEAT - 0208 EC-485
EVAP PURG FLOW/ o447 ot . P-N POS SW/CIRCUIT P1706 1003 EC-476
MON PNP SW/CIRC PC705 1101 AT-78
EVAP SMALL LEAK P1440 0213 EC-414 PURG CONT/V & S/V P1493 0312 EC-469
EVAP SMALL LEAK P0440 0705 EC-288 PURG CONT/V SV P1492 0807 EC-463
EVARO SYS PRES SEN P0450 Q704 EC-310 ggﬁ%\\:OLUME P1444 0214 EC-426
FPCM/CIRCUIT P1220 1305 EC-374
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DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

DTC'6
ltems Reference
(CONSULT screen terms) | CONSULT | ., page
GST"2
ggﬁ? OLUME PO443 1008 EC-299 @l
REAR 02 SENSOR-B1 P0137 0511 EC-200
REAR 02 SENSOR-B1 | P0140 0512 EC-223 MA
REAR 02 SENSOR-B1 PO139 6707 EC-216
REAR 02 SENSOR-B1 PO138 0510 EC-208 =0
REAR 02 SENSOR-82 P0158 0313 EC-208
REAR 02 SENSOR-B2 PO157 0314 EC-200 _ .
REAR 02 SENSOR-B2 PO160 0315 EC-223 LG
REAR 02 SENSOR-B2 PO159 0708 EC-216
RR 02 SE HEATER-B1 PO141 0902 EC-229
RR 02 SE HEATER-B2 PO161 1002 EC-229
SFT SOL ACIRC*3 PO750 1108 AT-129 EE
SFT SOL BICIRG*3 PO755 1201 AT-133
TACM SW SIGNALS P1210 0108 EC-371 ST
TANDEM TP SEN/CIRC |  P1125 0110 EC-362
TCC SOLENOID/CIRC PO740 1204 AT-114 ]
CT:':'HF(':T,'; POS SEN/ PO120 0403 EC-142 D
TP SEN/CIRC A/T'3 P1705 1206 AT-137 A
TP SEN2/CIRCUIT P1120 0406 EC-356
TW CATALYST SYS-Bf P0420 0702 EC-285 a
TW CATALYST SYS-B2 P0430 0703 EC-285
Unable to access ECM —_ — EC-89
VC CUT/V BYPASSN P1491 0311 EC-457 BR
VG/V BYPASSHV P1490 0801 EC-452
VEH SPD SEN/CIR AT*4 | PO720 1102 AT-87 8T
XF;CiPEED SEN/ PO500 0104 EC-316 ‘
VENT CONTROL VALVE |  P144g 0215 EC-434 RS
VENT CONTROL VALVE |  P1448 0308 EC-446
VENT CONTROL VALVE |  Po446 0903 EC-305 BY

*1: In Diagnostic Test Mode |l (Self-diagnostic results). These
numbers are controlled by NISSAN. HA
*2: These numbers are prascribed by SAE J2012.
*3: Whaen the fail-safe operation cccurs, the MIL illuminates. ,
*4: The MIL iluminates when both the “Revolution sensor sig- !
nal” and the “Vehicle speed sensor signal” meet the fail- EL
safe condition at the sama time. |
*5: While engine is running.
*8: 1st trip DTC No. is the same as DTC No. o3
NOTE: Regarding Y33 models, “-B1” indicates left bank and !
“-B2” indicates right bank.
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DIAGNOSTIC TROUBLE CODE INDEX

P NO. INDEX FOR DTC

Alphabetical & P No. Index for DTC (Cont’d)

DTC*6
CONSULT ltems Reference
GSTo ECM*1 {CONSULT screen terms) page
— - Unable to access ECM EC-88
— 0107 ABS-TCS C/U SIGNAL EC-482
— 0208 OVER HEAT EC-485
. 0404 EgM-ABSTCS COMM £C-482
— — NATS MALFUNC EC-58
No DTG | Flashing's | No SELE DIAGROSTIC | gc.50
Poooo | 0505 | o0 ol oicarep |

PO100Q 0102 MAF SEN/CIRCUIT*3 EC-115
PO105 0803 ABSL PRES SEN/CIRC EC-123
PO110 0401 AlR TEMP SEN/CIRC EC-131
POI15 0103 COOLANT T SEN/CIRC EC-137
PO120 os03 | LHTLPOS SEN EC-142
PD125 0908 *COCOLAN T SEN/CIRC EC-154
P0130 0303 FRONT O2 SENSOR-B1 EC-159
PO131 0411 FRONT 02 SENSOR-B1 EC-166
PQ132 0410 FRONT 02 SENSOR-B1 EC-172
PO133 0409 FRONT 02 SENSOR-BA1 EC-178
P0134 0412 FRONT Q2 SENSOR-B1 EC-187
PO135 0901 FR 02 SE HEATER-B1 EC-194
PO137 0511 REAR 02 SENSOR-B1 EC-200
P0O138 0510 REAR 02 SENSOR-B1 EC-208
P013¢9 0707 REAR 02 SENSCOR-B1 EC-216
PO140 0512 REAR 02 SENSOR-B1 EC-223
PO141 0902 RR 02 SE HEATER-B1 EC-229
P0150 0503 FRONT 02 SENSOR-B2 EC-188
PO151 0415 FRONT 2 SENSOR-B2 EC-166
Po152 0414 FRONT G2 SENSOR-B2 EC-172
P0153 0413 FRONT G2 SENSOR-B2 EC-178
PO154 0508 FRONT G2 SENSOR-B2 EC-187
P0155 1001 FR O2 SE HEATER-B2 EC-194
PO157 0314 REAR 02 SENSOR-B2 EC-200
PO158 0313 REAR 02 SENSOR-B2 EC-208
PO159 0708 REAR 02 SENSOR-BZ EC-216
PO160 0315 REAR (2 SENSOR-B2 EC-223
PO161 1002 RR 02 SE HEATER-B2 EC-229
PO171 0115 FUEL SYS LEAN/BK1 EC-235
PC172 0114 FUEL SYS RICH/BK? EC-241
P0O174 0210 FUEL SYS LEAN/BK2 EC-235
P0175 0209 FUEL SYS RICH/BK2 EC-241

DTC*8
ltems Reference
CONSULT ECM*1 {CONSULT screen terms) page
GST*2
PO180 0402 FUEL TEMP SEN/CIRC EC-247
PO300 0701 MULTI CYL MISFIRE EC-252
P0O301 0608 CYL 1 MISFIRE EC-252
Po302 0607 CYL 2 MISFIRE EC-252
PO303 0606 CYL 3 MISFIRE EC-252
PO304 0805 CYL 4 MISFIRE EC-252
PO305 0604 CYL 5 MISFIRE EC-252
PO308 0603 CYL 6 MISFIRE EC-262
P0307 0602 CYL 7 MISFIRE EC-252
P0O308 0601 CYL 8 MISFIRE EC-252
PO325 0304 KNOCK SEN/CIRC-B1 EC-257
P30 0212 KNOCK SEN/CIRC-B2 EC-257
P0335 0802 CPS/CIRCUIT (OBD) EC-260
F0340 0101 CAM POS SEN/CIR EC-265
FO400 0302 EGR SYSTEM EC-271
P0O402 0306 EGRC-BPT VALVE EC-280
P0O420 0702 TW CATALYST SYS-B1 EC-285
P0O430 0703 TW CATALYST SYS-B2 EC-285
P0440 0705 EVAP SMALL LEAK EC-288
P0443 1008 EBI:J%\YOLUME EC-299
Po44s 0963 VENT CONTROL VALVE EC-305
PO450 0704 EVAPO SYS PRES SEN EC-310
PO500 0104 glE;C,SfEED SEN/ EC-316
POBOS 0205 IACV/AAC VLV/ICIRC EC-321
P0O510 0203 CLOSED TP SW/CIRC EC-327
POB00 0504 A/T COMM LINE EC-333
POB05 0301 ECM EC-336
PO705 1101 PNP SW/CIRC AT-79
PO710 1208 ATF TEMP SEN/CIRC AT-83
PO720 1102 VEH SPD SEN/CIR AT 4 AT-87
PG725 1207 ENGINE SPEED SIG AT-90
P0731 1103 AT 18T GR FNCTN AT-93
Po732 1104 AT 2ND GR FNCTN AT-08
PG733 1105 A/T 3RD GR FNCTN AT-102
P0734 1106 AT 4TH GR FNCTN AT-106
PO740 1204 TCC SOLENOID/CIRC AT-114
PG744 1107 A/T TCC 8/ FNCTN AT-118
PG745 1205 L/PRESS SOL/CIRC AT-125
PO750 1108 SFT 501 A/CIRC*3 AT-129
PG755 1201 SFT SOL B/CIRC*3 AT-133
P1105 1302 MAP/BAR SW SOL/CIR EC-339
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DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

DTC*6
ltems Reference
ng"sr*uzu EcM*1 | (CONSULT screen terms) page

P1110 0805 INT/ TIM CONT-B1 EC-348
P1120 0406 TP SEN2/CIRCUIT EC-356 o @l
P1125 0110 TANDEM TP SEN/CIRC EC-362
P1135 1301 INTAY TIM CONT-B2 EC-348 MA
P1149 1303 INTK TIM S/CIRC-B1 EC-363
Pi145 1304 iNTK TIM S/CIRGC-B2 EC-363 EM
P1148 0307 CLOSED LOOP-B1 EC-369
P1168 0308 CLOSED LOOP-B2 EC-369 LE
P1210 0108 TACM SW SIGNALS EC-371
P1220 1305 FPCM/CIRCUIT EC-374
P1320 0201 IGN SIGNAL-PRIMARY EC-381 EC
P1336 0905 CPS/CIRC (OBD) COG EC-389
P1400 1005 EGRC SOLENOIDNV EC-394 PE
P1401 0305 EGR TEMP SEN/CIRC EC-399
P1402 0514 EGR SYSTEM EC-405 AT
P1440 0213 EVAP SMALL LEAK EC-414
P1444 0214 EL(;E%JOLUME EC-426 B
P1446 0215 VENT CONTROL VALVE EC-434
P1447 ot e IR FLOW EG-430 P&
P1448 0308 VENT CONTROL VALVE | EC-446
P1490 0801 VG/V BYPASS/V EC-452 RA
P1491 0311 VC CUT/V BYPASSV EC-457
P14g2 0807 PURG CONT/V SV EC-463 B
P1483 0312 PURG CONTA & SNV EC-469
P1605 0804 A/T DIAG COMM LINE EC-333 8T
P1705 1206 TP SEN/CIRC A/T*3 AT-137
P1706 1003 P-N POS SW/CIRCUIT EC-476 BS
P1760 1203 OfR CLTCH SOL/CIRC AT-143

*1: In Diagnostic Test Mode Il {Self-diagnostic results). These BT

numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012.
*3: When the fail-safe operation occurs, the MiL illuminates.
*4: The MIL illuminates when both the “Revolution sensor sig- FA
nal” and the “Vehicle speed sensor signal” meset the fail-
safe condition at the same time.
*5: While engine is running. EL
*6: 1st trip DTC No. is the same as DTC No.
NOTE: Regarding Y33 models, “-B1” indicates left bank and
“-B2" indicates right bank. 4
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PRECAUTIONS AND PREPARATION

Commercial Service Tools

Tool name
(Kent-Moore No.)}

Description

Leak detector
(J41416)

Locating the EVAP leak

NT703
EVAP service port adapter Applying positive pressure through EVAP ser-
{(J41413-0OBD) vice port
NT704
Hose clipper Clamping the EVAP purge hose between the
fuel tank and EVAP canister applied to DTC
P1440 [(EVAP small leak positive pressure}].
NT720
Fuel filler cap adapter Checking fuel tank vacuum refief valve opening
pressure
NTE53
Socket wrench Removing and installing engine coolant tem-
g perature sensor
19 mm
(0.75 in)
NT705

EC-6



PRECAUTIONS AND PREPARATION

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

The Supplemental Restraint System “AIR BAG” and “SEAT BELT PRE-TENSIONER”, used along with a seat
belt, help to reduce the risk or severity of injury to the driver and front passenger in a frontal collision. The
Supplemental Restraint System consists of air bag modules (located in the center of the steering wheel and
on the instrument panel on the passenger side), seat belt pre-tensioners, a diagnosis sensor unit, warning
lamp, wiring harness and spiral cable,
In addition to the supplemental air bag modules for a frontal collision, the supplemental side air bag used along
with the seat belt helps to reduce the risk or severity of injury to the driver and front passenger in a side col-
lision. The supplemental side air bag consists of air bag modules {located in the outer side of front seats),
satellite sensor, diagnosis sensor unit (one of components of supplemental air bags for a frontal collision),
wiring harness, warnlng lamp {one of components of supplemental air bags for a frontal collision). Information
necessary to service the system safely is included in the RS section of this Service Manual.

WARNING:

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

. Improper maintenance, including incorrect removal and installation of the SRS, can Iead 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 (except “SEAT BELT PRE-TENSIONER” connector) can be
identified with yellow harness connector (and with yellow harness protector or yellow insulation
tape before the harness connectors).

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

The ECM has an on board diagnostic system. It will light up the malfunction indicator lamp (MIL) to warn the

driver of a malfunction causing emission deterioration.

CAUTION:

e Be sure to turn the ignition switch “OFF” and disconnect the negative battery terminal before the
repair or inspection work. The open/short c1rcwt of the related switches, sensors, solenoid valves,
etc. will cause the MIL to light up.

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

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 CONNECTOR”.

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

e Be sure to connect rubber tubes properly after the work. The misconnected or disconnected rub-
ber tube may cause the MIL to light up due to the malfunction of the EGR system or the fuel injec-
tion system, etc.

e Be sure to erase the unnecessary (already fixed) malfunction information in the ECM and TCM
(Transmission Control Moduie) before returning the vehicle to the customer.

EC-7
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PRECAUTIONS AND PREPARATION

Engine Fuel & Emission Control System

ECM
s Do not disassemble ECM.

s Do not turn diagnosis test mode seleclor

BATTERY
» Always use a 12 volt battery as power

sgurce.

¢ Do not attampt 1o discennect battery

cables while engine is running.

ECCS PARTS HANDLING

Handle mass air flow sensor carefully to
avoid damage.

Do net disassemble mass air flow
sensor.

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

® Do not disassemble IACV-AAC valve.
& Even a slight leak in the air intake

system cah cause serious problems.
Do not shock or jar the camshaft
position sensor or crankshaft
position sensor (GBD).

torcibly.

If a battery terminal is disconnacted,
the memory will return to the ECM
value.

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

P

WHEN STARTING

¢ Do not depress accelerator peda! when
starting.

» Immediately after slarting, de not rev up
engine unnecessarily.

e Do not rev up engine just prior to
shutdown.

EC-8

WIRELESS EQUIPMENT

e When installing C.B. ham radio or a
mobile phone, be sure to observe the
following as it may adversely affect
electronic control systems depanding
on 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 paraliel for a fong
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

FUEL PUMP

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

¢ Tighten fuel hose clamps tc the
specified torque.

ECM HARNESS HANDLING

® Securely connect ECM harness
connectors.
Poor connection can cause
extremely high (surge) voliage
in coil and condenser,
resuiting in damage to ICs.

» Keep ECM harness at least 10 cm {3.9
in) from adjacent harness, to
prevent ECM system maliunctions
due to recelving external noise,
degraded operation of ICs, etc.

e Keep ECM parts and harness dry.

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

SEF345W



PRECAUTIONS AND PREPARATION

SEF289H

Tightened Loosenead

SEF308Q

SEF291H
T T
Perform ECM In-
put/output signal)
inspection before
replacement.
o _ OLD ONE
s

MEFQ4QD!

N 4
SERVICE
— ENGINE —
, SOON |

‘ SEF217U

Precautions

Before connecting or disconnecting the ECM harness
connector, turn ignition switch OFF and disconnect nega-
tive battery terminal. Failure to do so may damage the
ECM. Because 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 the orange indicators dis-

appears.
: 3 - 5N-m (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.

Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions prop-
erly or not. (See page EC-98.)

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

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

EC-9
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PRECAUTIONS AND PREPARATION

Harness connector
for solengid valve

SEF348N

Cylinder number and Bank layout

Right bank (-B2*)

Left b

*: CONSULT indication

ank (-B1%)

Crankshaft pulley

SEF202uU

Precautions (Cont’d)

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

Accidental contact of probes will cause a short circuit and
damage the ECM power transistor.

Regarding model Y33, “-B1” indicates the left bank and
“.B2" indicates the right bank as shown in the figure.

EC-10



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

Circuit Diag
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram (Cont’d)

EC-13
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i 5] CONNECTOR
i LT FOR CONSULT
1 FUEL TANK GAUGE UNIT
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96
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location

EVAP canister purge control sclenoid valve —
EVAP canister purge volume control valve o
Front heated oxygen sensor (right bank) —

Intake valve timing control position sensor -

(right bank)

Absclute pressure sensor—
No. 8 ignition coil (with power transistor)T

EVAP canister purge ccntrol valve

No. 6 ignition coil (with power transister)—|

No. 4 ignition coil (with power 1ransistor)w

EVAP service portT

—

{./J
@
TS
& \ :;

Right bank (bank-2}—

No. 2 ignition coil (with power transistor)-J

Power steering oil pressure switch-J

Intake valve timing control solenocid valve (right bank}

No. 2 injector nozzle -}
Engine coolant temperature sensor-!

Knock sensor {right bank) -

176

H

EC-14

i

J
]

r EGRC-BPT valve

- EGRC-solencid valve and MAP/BARC switch solenoid valve
{Under the intake manifold collector)

- EGR valve ’

rThrottle position sensor and throttle position switch

~ Front heated oxygen sensor (left bank)
- Fast idle cam
FSecondary throttle positich sensor

Flntake valve timing control position

sensor (left bank)
No. 7 ignition coil
{with powar transistor}

W

No. & ignitien coil
= | 4l4 {with power
N &J transistor)
) -
¥

{with power
transistor)

I
e

L Mass air flow sensor

- Left bank (bank-1)

- Camshaft position sensor

L~ No. 1 ignition coil {with power transistor}

L |ACV-AAC valve

L Intake valve liming control solenoid valve (left bank)

L No. 1 injector

L Knock sensor {left bank)

SEF347W
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location

(Cont’d)

EGRC-BPT valve

g i 1 EVAP canister
e 1 purge control
=" ! .
solenoid valve
EGRC-solenoid A/ A9S ﬂw“ﬁﬁz\//ﬁQq\
valve & MAP/BAROY{ \ITU Sl
switch solengid »

EGR valve

valve y

Front heated f/

<
Frent heated

cXygen sensor

Q
(teft bank) | O()m A} OXygen sensor
Knock senser\ \Cknock sensor (fight bank)

(left bank} \ {right bank}
U ————
N SEF348W

Throtile openef
actuator
@ -

Throttie position sensor
and throttie position switch

Idle adjusting screw

Secondary throttle
pasition sensor

{ACV-FICD
solenoid valve

SEF037T

Cooling fan %

temperature

/ ' Intake air

Sensor

SEF038TA

Throttle actuator
control module (TAC)

ECCS
relay

Fuel pump

SEF392W

i Yo B

K r} A/T all pan:
Rear heated oxygen ::‘3:_/' é

sensor (left bank)
4 T

Rear heated oxygen sensor
{right bank) R

VAL

J —
Crankshaft position sensor (OBD)>=

AR ]

Left side trunk room

e
Fuel pump
control module

Nk

Fuel pump
control module
harness connector

SEFQ36T

—
Front right door

™

ECM harness
cohnectar

ECM

SEF349W

EC-15
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Vacuum gallery A

Vacuum gallery B

EGRC-sclenoid valve
Intake air duct

MAP/BARO switch solenoid valve

Intake air duct to vacuum gallery A
Fuel pressure regulator to vacuurn gallery B

Vacuum gallery A to EGRC-solenoid valve, MAP/BARO
switch sclenoid valve and EVAP canister purge control
solenoid valve

O e

Intake manifold collector to EGRC-solenoid valve

®
@
@
®

@
® EVAP canister purge control valve to EVAP canister purge
control solenoid valve

Fuel damper

EVAP canister
purge control valve

EVAP canister
purge volume
control valve

@

N Absolute

—7 pressire
\/ /‘f / sensor

'\@

D o)

."’..; K ."'l
_‘__._%’ EVAP canister Ll

ComeS (P % |/ purge control 4
’/’ soienci
0

!

EGRG-BPT vaive

One-way valve
(Colored side should
be faced toward the
vacuum side.}

EGR valve

SEF208U

intake manifold collector to One-way valve

One-way valve to EVAP canister purge control solenoid

valve

EGRC-BPT valve to EGRC-solencid valve

Intake manifold collector to MAP/BARO switch solenocid

valve

Absclute pressure sensor to MAP/BARO switch solenoid
valve

Refer to “System Diagram”, EC-11, for vacuum control system.

Note: Do not use soapy water or any type of solvent while installing vacuum hoses or purge hoses.

EC-16



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshall position sensor

System Chart

Mass air flow sensor

Y

Engine coolant temperature sensor

A4

Front heated oxygen sensors

Ignition switch

Throttle position sensor

4

Closed throttle position switch

Inhibitor switch/TCM
{Gear position)

Vehicle speed sensor

Air conditioner switch

Knock sensor

Battery voltage

Etectrical load

Intake air temperature sensor

1

» EGR temperature sensor

» Crankshatt position sensor (CBD)

e Intake valve timing control position sensor
o Absolute pressure sensor

+ EVAP control system pressure senscr

« Tank fuel temperature sensor

Rear heated oxygen sensors™3

TCM (Transmission Control Medule)*2

Power steering oil pressure switch

Secondary throttle position sensor

™.
»
-
»
»
1.
»
»
»
I
»
.
»
>
»
.
»
»
>
.
»
»
»
TAC
medule >

TCS signal

Fuel injection &
mixture ratio control

Injectors

Electronic ignition system

Power transistor

Idle air control system

IACV-AAC valve

Intake valve timing control

Intake valve timing control
solencid valve

EGR control

EGRC-solenoid valve

Fuel pump control

Fuel pump relay and
Fuel pump control unit

Front heated oxygen sensor
monitor & on board diagnostic
systermn

]

Malfunction indicator lamp
{On the instrument panel)

ECM

Acceleration cut control

Air conditioner relay

EVAP canister purge flow con-
trol

o EVAP canister purge voiume
control valve

o EVAP canister purge control
solenoid valve

Front & Rear heated oxygen
sensors heater control

Front & Rear heatad oxygen
sensor heaters

Cooling fan control

Cooling fan relay

“1: These sensors are nat used to control the engine system. They are used only for the on board diagnosis.
*2: The DTC related to A/T and gear pesition will be sent to ECM.
3: This sensor is net used to control the engine system under normal condilions.
*4: This switch will operate in place of the throttle position sensor to control EVAP parts il the sensor malfunclions.

EC-17

o EVAP canister vent control
valve

» Vacuum cut valve bypass
valve

« MAP/BARO switch soleneid
valve
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Multiport Fuel Injection (MFI) System

Camshaft position sensor

Engine speed and piston posilion

Y

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coclant temperature

v

Front heated oxygen sensor

Density of oxygen in exhaust gas

Y

Throttle position sensor

Throttle position

Y

Throttle valve idle position

PNP switch (TCM}

G ition
ear positi ECM

h A

Vehicle speed sensor

Vehicle speed

Y

Ignition switch

Start signal

hd

Battery

Battery voltage

Y

Rear heated oxygen sensor”

Density of oxygen in exhaust gas

A

fnjector

Y

Secondary throttle position TAC

Secondary throttle valve opening angle

h 4

SENsor module

h 4

*: Under normal conditions, this sensor is not used to control the engine system.

BASIC MULTIPORT FUEL INJECTION
SYSTEM

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

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

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

During warm-up

When starting the engine

Buring acceleration

Hot-engine operation

When selector lever is changed from “N” to “D”
High-load, high-speed cperation

<Fuel decrease>

e During deceleration

e During high speed operation

e Extremely high engine coolant temperature
e During TCS operation

e During high engine speed operation

EC-18



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

CLOSED LOOP
CONTROL
Feedback signé)lv Injection pulse
Front
heated
oxygen
g8nsor
Combu;%ouel injection

MEF025DH

Muitiport Fuel Injection (MFI) System (Cont’d)
MIXTURE RATIO FEEDBACK CONTROL

The mixture ratio feedback system provides the best air-fuel mix-
ture ratio for driveability and emission control. The three way cata-
lyst can then better reduce CO, HC and NOx emissions. This sys-
temn uses a front heated oxygen sensor in the exhaust manifold to
menitor if the engine is rich or lean. The ECM adjusts the injection
pulse width according to the sensor voltage signal. For more-infor-
mation about front heated oxygen sensor, refer to pages EC-159.

- This maintains the mixture ratio within the range of stoichiometric

(ideal air-fuel mixture).

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

OPEN LOOP CONTROL

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

e 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 coofant 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 ratic as pos-
sible. However, the basic mixture ratio is not necessarily controlled
as originally designed. Both Manufacturing differences (i.e. mass
air flow sensor hot film) and characteristic changes during opera-
tion (i.e. injector clogging)} directly affect mixture ratio.
Accordingly, the difference between the basic and theoretical mix-
ture ratios is monitored in this system. This is then computed in
terms of “injection pulse duration” to automaticaily compensate for
the difference between the two ratios.

“Fuel trim” refers to the feedback compensation vaiue 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 ratic
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-19
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

No.
No.
No.
No.
No.
No.
No.
No.

No. 8 Cylinder
No. 7 Cylinder
No. 3 Cylinder
No. & Cylinder
No. 5 Cylinder
No. 4 Cylinder
Ne. 2 Cylinder

Simultaneous multiport fuel injection system

1CylinderJL . L M1
2 Cylindet sl N
3 Cylinder n—n n
4 Cylinder J—meu U JL__
5 Cylinder-n-——-——-n—-n—--
6 Cylinderf——JL 11
7 Cylinder JL—— 1L 1T
scyinder JL_JL__ Tl
S
1 engine cycle

® Sequential multiport fuel injection system

No. 1 Cylinder -1
p=

"

=]

3]

m

" 1 angine cycle

MEF404E

T
T
-

INPUT/OUTPUT SIGNAL LINE

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

Two types of systems are used.

Sequential multiport fuel injection system

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

Simultaneous multiport fuel injection system

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

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

engine cycle.
This system is used when the engine is being started and/or if the
fail-safe mode (CPU) or crankshaft position sensor (REF) is oper-

ating.

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

Electronic Ignition (El) System

Camshaft position sensor

Engine speed and piston speed

Mass air flow sensor

Amount of intake air

A4

Engine coolant temperature sensor

Engine coolant temperature

h 4

Throttle position

Throttle position sensor

Throtile valve idle position

¥

Vehicle speed sensor

Vehicle speed

Y

Power

ECM >

Igniticn switch

Start signal transistor

Knock sensor

Engine knocking

PNP switch (Neutral position}

Gear position

h 4

Battery

Battery voltage

Y

Secondary throttie paosition
sensor

A4

TAC
module

Throttle position
{Secondary throtile pesition senscr)

Y

182
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Electronic Ignition (El) System (Cont’d)
SYSTEM DESCRIPTION

Tp

(ms:.-;;s The ignition timing is controlled by the ECM to maintain the best

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

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

2 1.25 map shown below.

El The ECM detects information such as the injection pulse width and

g 100 camshaft position sensor signal. Responding to this information,

3 075 ignition signals are transmitted to the power transistor.

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

=N A °BTDC
500 E,‘,;ﬁ;’ s;;ﬁ(,:,}i?o 2’2°S°EF742M During the following conditions, the ignition timing is revised by the
ECM according to the other data stored in the ECM.
1 At starting
2 During warm-up
3 Atidle
4 Hot engine operation
5 At acceleration
The knock sensor retard system is designed only for emergencies.
The basic ignition timing is programmed within the anti-knocking
zone, if recommended fuel is used under dry conditions. The retard
system does not operate under normatl 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
INPUT/OUTPUT SIGNAL LINE
Air conditioner switch Air conditioner “ON” signal
Throttle position sensor Throttle valve opening angle
o Engine spead Air condi-
Camshatt position sensor 9 s ECM o tonar
relay

Ignition switch Start signal >

Secondary throttle position TAC Secondary throtile valve opening angle

sensor »| module -

SYSTEM DESCRIPTION
This system improves engine operation when the air

C

onditioner is used.

Under the following conditions, the air conditioner is
turned off.
When the accelerator pedal is fully depressed.

When cranking the engine.
At high engine speeds.

After a few seconds when the TCS has started

operating.

EC-21
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

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

Vehicle speed

PNP switch

Neutral position

A4

Throttle position sensor

Throttle positicn

h 4
Y

ECM

Engine coolant temperature sensor

Injectors

Engine coolant temperature

Camshaft position sensor

Engine speed and piston position

[
>

If the engine speed is above 1,400 rpm with no load (for example,

in neutral and engine speed over 1,400 rpm) fuel will be cut off after

some time. The exact time when the fuel is cut off varies based on

engine speed.

Fuel cut will operate until the engine speed reaches 1,000 rpm,

then fuel cut is cancelled.

NOTE:

This function is different than deceleration control listed

under multiport fuel injection on EC-18. '
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EVAPORATIVE EMISSION SYSTEM

Description

Intake manifold

Throttle body

EVAP canister purge
volume control valve

Vacuum cut valve

Purge line—

Ong-way valve

EVAP canister purge -
control solenoid valve

EVAP canister purge
control valve

|—

- o

Fuel tank

@ Relief of vacuum I | _*_
%Q- EVAP canister
Sealing gas cap with <:] - Air
pressure relief valve
and vacuum relief « : Fuel vapor

|

]

o>
p2)
SEF9475B

SEF210U

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. This is where the vapor is
stored when the engine is not operating.

The vapor in the EVAP canister is purged by the air flowing through
the EVAP canister purge volume control valve which is controlled
by engine control module. When the engine operates, the flow rate
of vapor controlled by the EVAP canister purge volume control
valve is proportionally regulated as the air flow increases. _
The EVAP canister purge control valve shuts off the vapor purge
line during deceterating and idling; under normal operating condi-
tions the valve is usually open.

Inspection

EVAP CANISTER

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

@.

EC-23
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EVAPORATIVE EMISSION SYSTEM

?\_@ 53 - 11.3

{0.54 - 1.2, 46.5% - 104.2)

®| 8.4 - 108
{0.85 - 1.10, 74.4 - 95.5)

@] : Nem (kg-m, in-Ib) sEF231SA

Fuel tank side

SEF427N

Vacuum/Pressure gauge
Vacuum/

Pressure

Fuel filler

SEF943S

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

Make sure new O-ring is installed properly between EVAP can-
ister and EVAP vent control valve.

FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing.
2. Check valve opening pressure and vacuum.

Pressure:
15.3 - 20.0 kPa (0.156 - 0,204 kg/cm?, 2.22 - 2,90

psi)
Vacuum:
-6.0 to —3.3 kPa (-0.061 to —0.034 kg/cm?, —-0.87 to

-0.48 psi)
3. If out of specification, replace fuel filler cap as an assembly.

CAUTION:
Use only a genuine fuel filler cap as a replacement. if an incor-

rect fuel filler cap is used, the MIL may come on.

EGRC-SOLENOID VALVE
Refer to EC-394.

EVAP CANISTER PURGE CONTROL VALVE
Refer to EC-470.

VACUUM CUT VALVE AND VACUUM CUT VALVE
BYPASS VALVE

Refer to EC-457.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
VOLUME CONTROL VALVE

Refer to EC-426.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE
CONTROL SOLENOID VALVE

Refer to EC-470.

TANK FUEL TEMPERATURE SENSOR
Refer to EC-247.

EC-24



EVAPORATIVE EMISSION SYSTEM

Adapter for service port

EVAP
service
port

Pressure pump

SEF462U

Leak detector

SEF20CU

M EvAP SYSTEM CLCSER
APPLY PRESSURE TO EVAP
SYSTEM FROM SERVICE
PORT USING HAND PUMP
WITH PRESSURE GAUGE AT
NEXT SCREEN.

NEVER USE COMPRESSED
AIR OR HIGH PRE3SURE
PUMP!

DO NOT START ENGINE.
TOUCH START.

[cace | START

ISEFBSBU

Inspection (Cont’d)
EVAP SERVICE PORT

Battery

EVAP canister
vent control valve SEF598U

EVAP
canistar

Battery

\
Vacuum cut valve
[_‘_ bypass

valve

[ EVAP

SEF599U

Positive pressure is delivered to the EVAP system through the
EVAP service port. If fuel vapor leakage in the EVAP system

occurs, use a leak detector to locate the leak.

HOW TO DETECT FUEL VAPOR LEAKAGE

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

e Do not start engine.

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

in EVAP system.
NOTE:

e Improper installation of adapter to the service port may

ause a leak.

Attach the adapter securely to the EVAP SERVICE port.

Select the “EVAP SYSTEM CLOSE” of “WORK SUP-
Touch “START”. A bar graph (Pressure indicating dis-

Apply positive pressure to the EVAP system until the
pressure indicator reaches the middie of the bar graph.

Locate the leak using a leak detector. Refer to “Evapo-

c
1.
2. Also attach the pressure pump and hose.
3. Turn ignition switch “ON".
4.
PORT MODE” with CONSULT.
5.
play) will appear on the screen.
6.
7. Remove adapter and hose with pressure pump.
8.
rative Emission Line Drawing”, EC-26.
OR
@ 1.
service port.
2.
bypass valve to make a closed EVAP system.
3.
kPa (0.014 - 0.028 kg/cm?, 0.2 - 0.4 psi).
4. Remove adapter and hose with pressure pump.
5.

Attach the adapter securely to the EVAP service port
and pressure pump with pressure gauge to the EVAF

Apply battery voltage to between the terminals of both
EVAP canister vent control valve and vacuum cut valve

To locate the leak, deliver positive pressure to the EVAP
system until pressure gauge points reach 1.38 - 276

Locate the leak using a leak detector. Refer to “Evapo-

rative Emission Line Drawing”, EC-26.

EC-25
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

EVAP canister
purge control valve
EVAP service port

Fuel damper _ \

(]

A0 Evap
canister
(next page)

Absclute
pressure
) SENS0r

AN
EVAF canister
purge volume
control valve

EVAFP canister
purge control
solenoid valve
EGRC-BPT
valve

One-way valve
{Colored side should
ke taced toward the
vacuum side.)

Intake air duct EGR valve

MAP/BARO switch solencid valve

SEF211U

Note: Do not use soapy water or any type of solvent while installing vacuum hoses or purge hoses.
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (Cont’d)

] : A

—Ol© /\/I_.—\\

= 2 d Tt e a e '—I—'w
| T TN I e a0 =)
[CIHNE N=—

T 77
!
=
\

z

|
n»

To fuel tank To EVAP canister
o Tuel lan purge control vaive (previous page)

Vacuum cut valve bypass valve
\\ EVAP control system

. pressure sensor EVAP
. """RE.'.'" - S
i
. Py
» -

AT

ani

ster
Water separator

PD

I

c

FA

BIR

Top view EVAP canister T
vent control valve

e e

[ \}]W_\\_‘Q
e -

HA

Vacuum cut valve

EL

EVAF canister

EVAP control system pressure sensor
Vacuum cut valve bypass valve

To fuel J To EVAP canister
tank purge control valve

SEF369U
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POSITIVE CRANKCASE VENTILATION

Description

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

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 vaive is sufficient to
handie any blow-by and a small amount of ventilat-
ing air.

The ventilating air is then drawn from the air cleaner,
through the hose connecting air cleaner to rocker
cover, into the crankcase.

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

On vehicles with an excessively high blow-by some
of the flow will go through the hose connection to the
air cleaner under all conditions.

<=2 Fresh air
4 . Blow-by gas

Engine not running or
backfiring

e

Idling or
decelerating
r—’_r—r"\

_._E LI

Cruising

PCV valve

Acceleration
or high lcad
[

SEF110T

SEF244Q

Inspection

PCV (Positive Crankcase Ventilation) VALVE

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

PCV HOSE

1. Check hoses and hose connections for jeaks.

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

EC-28



BASIC SERVICE PROCEDURE

Fuel Pressure Release

B FUEL PRES RELEASEM [ ) . ]
Before disconnecting fuel line, release fuel pressure from fuel

FUEL PUMP WILL STOP BY line to eliminate danger.
TGUCHING START DURING =~ 1. Start engine.
D A FEW TIMES AFTER 2. Perform “FUEL PRESSURE RELEASE” in “WORK (I
ENGINE STALL. SUPPORT” mode with CONSULT.
(Touch “START” and after engine stalls, crank it two or
three times to release all fuel pressure.) 2
E'lu. 3. Turn ignition switch off.
[ START ]
SEFa23K ER
OR

1. Remove fuse for fuel pump. LE

2. Start engine.

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

4. Turn ignition switch off and reconnect fuel pump fuse.

[FE
MY
¢ NN Fuel Pressure Check o0
7 e e When reconnecting fuel {ine, always use new clamps.
O % [ﬁ\ XY e Make sure that clamp screw does not contact adjacent
et} b parts. FA
e Use a torque driver to tighten clamps.
e Use Pressure Gauge to check fuel pressure.
1. Release fuel pressure to zero, refer to previous page. [RA
2. Disconnect fuel hose between fuel filter and fuel tube (engine
side). _
3. Install pressure gauge between fuel filter and fuel tube. BR
Front ' sert12T] 4. Start engine and check for fuel leakage.
Read the indication of fuel pressure gauge. STl
Fuel At idling:
Vacuum uel pressure Approximately 235 kPa (2.4 kg/cm?, 34 psi)
A few seconds after ignition switch is turned OFF to RS
ON: ‘

Approximately 294 kPa (3.0 kg/cm?, 43 psi)

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

7. Plug intake manifold with a rubber cap.

8. Connect variable vacuum source to fuel pressure regulator. 2
SEF718B
Fuel pressure 9. Start engine and read indication of fuel pressure gauge as EL
) regulator or vacuum is changed.
Fued Lub Fuel damper Fue! pressure should decrease as vacuum increases. If results 1B
uci wbe H =)
assemb,y7 are unsatisfactory, replace fuel pressure regulator.
@] 29 - 3.8 Nem \
{0.30 - 0.39 kg-m, 26.0 - 33.9 In-Ib)
SEF114T
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BASIC SERVICE PROCEDURE

Injector Removal and installation

Fuel pressure

« : Do not disassemble. regulator

From fuel filter

I’To fuel tank

Fuel damper

- 15.7 Nem

(1.3 - 1.6, kg-m, 9.4 - 11.6 ft-Ib}
SEF113T

] 29 - 3.8 Nem
(0.30 - 0.39 kg-m,
26.0 - 33.9 in-Ib)

1
Insulator i ‘ I
I ‘ Locate plate
! on this side.
Q Q-ring : I
Fuel tube | i
assembly T

E//— Insulalor
I

SEF2450QB

Release fuel pressure to zero, refer to previous page.

Remove intake manifold collector. Refer to EM section (“TIM-

ING CHAIN").

Disconnect vacuum hose from pressure regulator.

Disconnect fuel hoses from fuel tube assembly.

Do not disassemble fuel tube assembly.

Disconnect injector harness connectors.

Remove injectors with fuel tube assembly.

Push injector tail piece.

Do not pull on the connector.

Push out any malfunctioning injector from fuel tube assembly.

Replace or clean injector as necessary.

Install injector to fuel tube assembly.

Always replace O-rings with new ones.

e Lubricate O-rings with a smear of engine oil.

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

Tighten in numerical order shown in the figure.

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

b) Then, tighten ali bolts to 21 to 26 N-m (2.1 to 2.7 kg-m, 15 to
20 ft-Ib).

11. Install fuel hoses to fuel tube assembly.

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

CAUTION:

After properly connecting fuel hose to injector and fuel tube

assembly, check connection for fuel leakage.

N —

s OoPNee BOe B
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BASIC SERVICE PROCEDURE

20
(0.79)
17.07 {0.6720)
= 15.97
€ g | {0.6287)
E(0.59 14.87
£ (0.5854)
-
e
" 10 |4
(0.39) .
=30 ] 25 40
(-22) {32) {77) (104)
Temperature °C (°F) SEF292TA
Throttle
Thermo adjusting
element p 5 screw
Lock nut—g; ] TAS
Adjusting 4 (TAS)
screw M ller / 7 Clearance
Stopper
SEF293T)
3.0 | —2.50 (0.0984)
{0.118) 2.65 (0.1043)
(020'953)L
E ool 1.88 (0.0740)
£ (0.079)
E 45 ¢ 1.57
g (0.059);  (0.0618) NN 1 00 (0.0304)
& 10 ¢+
5 (0.039) 0-80 (0:0318) R, ¢ 56 (0.0220)
o 05 r
{0.020) . 0.35 (0.0138)

=79 0\, 40
CADC3% 2 e 0 6 86 1Y
Ambient temperature °C (“FS SEF204T

¥t MONITOR  ¥& NOFAIL []

CMPS*RPM (POS) 650rpm

RECORD

SEFB48Q

Fast Idle Cam (FIC) Inspection and Adjustment

1. Remove throttle body from engine.
2. Wait for at least 3 hours.

(This step is necessary to bring the temperature of the thermo-

element to the room temperature

3. Measure thermo-element stroke (L) and room temperature.
4. Check thermo-element stroke (L) as shown in the figure.

CAUTION:
Do not adjust TAS.

L: Thermo-element stroke

Judgement

Within oblique line

Thermo-glement is normal — Adjust

FI cam {go to step 5).

Qut of oblique line

Replace thermo-element — Adjust Fi

cam {go to step 2).

5. Measure clearance between stopper and throttie adjusting
screw (TAS) as shown in the figure. If out of specification,

adjust the clearance using adjusting screw.

CAUTION:

Do not adjust throttle adjusting screw (TAS).
6. After adjustment, tighten lock nut of adjusting screw.

@l 1.5 - 2.0 N-m (0.15 - 0.2 kg-m, 13.0 - 17.4 in-Ib)

7. BReinstall throttle body.

8. After warming up engine, check that there is a clearance

between FI cam and roller.

Direct Ignition System — How to Check Idle

Speed and Ignition Timing
IDLE SPEED
e Method A (Using CONSULT)

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

EC-31
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BASIC SERVICE PROCEDURE

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

e Method B (Using check connector)

Check the idle speed using check connector as shown in the fig-
ure. (Check connector is located in the harness protector).

IGNITION TIMING
Any of the following two methods may be used.
e Method A

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

e Method B

1. Remove intake air duct.
2. Remove No. 1 ignition coil.

¥
=
Engrine fr-ur;t ? SEF298T

3. Connect No. 1 ignition coil and No. 1 spark plug with suitable

= Suilab‘l-e\\zigh-tension high-tension wire as shown, and attach timing light clamp to
__"f-‘. -,i-“"" & wire B SRR this wire.
o AT =™ .
AN ( S 2N 4. |Install air duct.
s‘i}r ; @\ 5, Check ignition timing.
P2 | S
TR
_‘\W g‘j&'

)

AL
No. 1 ignition coil =
gnitlon co )/( SEF297T

Insulating 1ape

o

Suitable Electrode \////'\
high-tension wire AppTOX- s (1'30) Unit; mm (in)

.55 (1]
14 (055)  app SEFOT1V
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/Idle Mixture Ratio

~ Adjustment

PREPARATION

e Make sure that the following parts are in

good order.
(1) Battery
(2) Ignition system
(3) Engine oil and coolant levels
(4) Fuses
(5) ECM harness connector
(6) Vacuum hoses
(7) Air intake system
(Oil filler cap, oil level gauge, etc.)
(8) Fuel pressure
(9) Engine compression
(10) EGR valve operation
(11) Throttle valve
(12) EVAP system

Overall inspection sequence

INSPECTION START

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

When checking idle speed, ignition timing
and mixture ratio of A/T models, shift lever to
“N” position.

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

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

INSPECTION END

F

EC-33

Perform diagnostic test mode Il (Self-diagnostic results). NG__ Repair or replace.
OK
4 3
Check & adjust ignition timing.
OK i
NG
h 4
Check & adjust idle
speed.
0K
r
NG_ Check harnesses of front | 9K | Check CO%. NG
"| heated oxygen sensors. " "
OK
Check function of front NG
heated oxygen sensors,
¥ Y Check emission control
p Repair or replace har- parts and repair or
N replace if necessary.
ness(es). » Replace front heated NG P v
OK OXygen sensors. >
# Check function of front
Y heated oxygen sen-
OK| sors.

@l
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
teve <E START
120 270 Visually check the following:

e Air cleaner ciogging

o Hoses and ducts for leaks
e EGR valve operation

e Electrical connectors

e Gasket
e Throtile position
SEF246F
A4
E 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.

E ¥
Open engine hood and run engine at about 2,000 rpm for
about 2 minutes under no-load.
—
-,
"
=
7z 1000 cimin 2
Perform diagnostic test mode |1 (Self-diagnostic results).
SEF247F
OK iNG
.
Repair or replace components as necessary.

\ / Y #
s E RV I c E ' Does engine run smoothly?
— E N GI N E - 1OK — iol\:se
, SOON

\ m h 4
Race engine two or three times under no-load, then run
' SEF217U engine at idie speed.
D] y
WL
\\\\\\“ \ l ”’///// ’_T Turn off engine and disconnect
\\\\ T 5 ///// throttle position sensor harness con-
=N nector.
___§ 6 /é 2. Start engine.
= E |
e ]
=5 3
= = Check ignition timing with a timing light.
Z.0 8. J
7 x1000 r/min N 15°%2° BTDC (in “N” position)

SEF248F OK lNG

Adijust ignition timing by turmning camshaft
position sensor after loosening securing bolts
which secures camshaft position sensor.

v

Connect throtile position sensor harness
connector.

LN
Throttle position sensor
harness cohnector

(—& A\
196 EC-34
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BASIC SERVICE PROCEDURE
idle Speed/lgnition Timing/idle Mixture Ratio
Adjustment (Cont’d)

T
Connect throttle position sensor harness connector. @l
| MA
Check target idle speed.
SEFQ43T _ ) - ElV
Read idle speed in “DATA MONITOR” mode with CONSULT
#MONITOR #NO FAIL [} OR LE

CMPS-RPM (POS}  650rpm @ Check idle speed.

650250 rpm (in “N" position)

OK NG FE
v
I RECORD | Disconnect throttle position sensor harness connector, AT
SEF385N
o ,

.
% W Adjust base idle speed by turning idle speed adjusting screw. PO
~ 2,

ZFront Iniake %"“‘“\ 600225 rpm (in “N” position) EA

/ ANY a_/\ 7 .
z 4
Ng[®
" o, (

1) Connect throttle position sensor harness connector.
2} Erase diagnostic trouble code, EC-56. BA

L AN
Throttle position sensor.
harness conheclor

o
-]
g
2
g
4_..._
Go
29

h 4

—& N\ SEF212U
Run engine at about 2,000 rpm for

about 2 minutes under no-load. —® ST

® RS

BT

[F&

EL
B2

SEF247F I

EC-35 | 107
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BASIC SERVICE PROCEDURE

=]

SEF957D

¥ MONITOR ¥ NOFAIL [}

CMPSsRPM (POS)
FR 02 MNTR-B1
FR 02 MNTR-B2

2000rpm
RICH
RICH

| RECORD

SEFB55Q

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
®
l

{Front heated oxygen sensor monitor).”

Set on board diagnostic system of ECM to Diagnostic Test Mode 1|

L 4

Check left bank front heated oxygen sensor signal.
1) See “FR 02 SEN MNTR-B1 and B2 {left
and right sides)” in “Data monitor”
mode.
Maintaining engine at 2,000 rpm under
no-load {engine is warmed up
sufficiently.), check that the monitor fluc-
tuates between “LEAN" and “RICH”
more than 5 times during 10 seconds.
1 cycle: RICH - LEAN — RICH
2 cycles: RICH — LEAN - RICH —
LEAN — RICH
OR

RS

Monitor does not fluc-
tuate. Malfunction
indicatar lamp does
not blink.

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

N ‘ 7
SERVICE

— ENGINE —
, SOON |

‘ SEF217U

OK

y

Less than 5 times

Replace left bank front heated oxygen sensor.

%

A

OK

NG

Check left bank front heated oxygen sensor signak.
1) See “FR O2 SEN MNTR-B1 and B2
{right and left sides}” in “Data monitor”
mode. )
Maintaining engine at 2,000 rpm under
no-lcad {engine is warmed up
sufficiently.), check that the monitor fiuc-
tuates between “LEAN” and "RICH"
more than 5 times during 10 seconds.
1 ¢cycle: RICH — LEAN — RICH -
2 cycies: RICH — LEAN — RICH —
LEAN — RICH
OR

2)

Make sure that malfunction indicator tamp
goes on and off more than 5 times during

10 seconds at 2,000 rpm.

*: |If the battery Is weak, front heated oxygen sensor monitor may not func-
tion properly. Use this function after fully charging battery.

EC-36



BASIC SERVICE PROCEDURE

% MONITOR ¥ NOFAL []
CMPSeRPM (POS)  2000rpm
FR 02 MNTR-B1 RICH
FR 02 MNTR-B2 RICH

| RECORD

SEFB550)

O] \ ‘
SERVICE
— ENGINE —

, SOON

' SEF217U

7

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©
g l

Check right bank front heated oxygen sensor sig-
nal.
1) See “FR 02 SEN MNTR-Bt and -B2
(left and right sides)” in “Data monitor”
mode.
Maintaining engine at 2,000 rpm under
no-load (engine is warmed up
sufficiently.), check that the monitor fluc-
tuates between “LEAN” and “RICH”
more than 5 times during 10 seconds.
1 eycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH —
LEAN — RICH
OR

2

~—

Monitor dees not fluc-
tuate.

Malfunction indicator
lamp does not blink.

Make sure that malfunction indicator larp
goes cn and off more than 5 times during
10 seconds at 2,000 rpm.

oK

END

k4

Replace right bank front heated oxXygen Sensor.

r

Check right bark front heated oxygen sensor sig-
nal.

1) See “FR 02 SEN MNTR-B1 and -B2
(left and right sides)” in “Data menitor”
mode.

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

LEAN — RICH

r Less than 5 times

NG

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

®

OK

Y

END

EC-37
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BASIC SERVICE PROCEDURE

b

H.S.

Heated oxygen sensor
harness connector

EC G CONNECTOF!

) (c\

SEF213U

& DISCONNECT
T.S.

anD

Heated oxygen sensor
harness connector

[ ecm JofconnecToR]|
a3

[Q]

SEF214U

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
P

Check right bank front heated oxygen sensor harness:

1) Turn off engine and disconnect battery ground cabie

2) Disconnect ECM hamess connector from ECM.

3) Disconnect right bank front heated oxygen sensor hamess con-
nector.

4) Check for continuity between terminal No. 82 of ECM harness
connector and harness connector for front heated oxygen sensor.

Continuily eXiSts. ..o e oK
Continuity does not exist.............. NG

CK

A

Repair or replace ECM harness.

h 4

Connect ECM harness connector to ECM.

Check left bank front heated oxygen sensor harness:

1) Turn off engine and disconnect battery ground cable

2) Disconnect ECM harness connector from ECM.

3) Disconnect left bank front heated oxygen sensor harness connec-
tor.

4) Check for continuity between terminal No. 83 of ECM hamess
connector and harness connector for front heated oxygen sensor.

Continuity eXists. ... cccirere e essnsase et e s e e OK
Continuity does not exist

oK NG

A 4

Repair or replace ECM hamness.

h 4

Connect ECM harness conneclor to ECM.

EC-38



BASIC SERVICE PROCEDURE

Idle Speed/lgnition Timing/idle Mixture Ratio

Adjustment (Cont’d)

I
BMacrvetesTl [ ®
COOLANT TEMP 5°C l
=z======== MONITOR =========: E
CMPS«RPM (POS) 1175rpm 1) Select “ENG COOLANT TEMP” in “ACTIVE TEST” mode. @Gl
INJ PULSE-B2 2.7msec =/ 2) Set “COOLANT TEMP” to 5°C {41°F) by touching “DWN”
INJ PULSE-B1 2.7msec and “Qd”".
ING TIMING 10BTDC OR
1) Disconnect engine coclant temperature sensor harness MA
E] - connector.
|QU” UP “ DWN "QdJ 2) Connect a resistor (4.4 kQ2) between terminals of engine
SEF411S coolant temperature sensor harness connector. EM
S
T HE® ,
T8.
Enai lant 1 Start engine and warm it up until engine coolant temperature indica-
ngine coolant temperature tor points to the middle of gauge.
sensor harness conneclor
:
Race engine two or three times under no-load, then run engine at Fle
idle speed.
4.4 kO resistor SEFE58GA . 4 AT
Check “CO" %.
T
i F Idle CO: 0.4 - 9.4% with engine running smoothly Po
TEMP =&
After checking CQ%,
{—— o 1) Disconnect the resistor from terminals of engine coolant tempera- | ok EA
k ) ture sensor.
120 270 2) Connect engine ceolant temperature sensor hamess connector to
engine coolant temperature sensor.
NG
r
Connect front heated oxygen sensor harness connectors to front BR
heated oxygen sensors.
SEF246F]
WL 1 Check fuel ’ ST
heck fuel pressure regulator.
R \ | i, 0 P g —®
N Y- 7,
D, ~ 5 77, o
.S'}\ 5 /a . y =S
:."_.._-:-\ = Check mass air flow sensor.
= A
= 7 —a- BT
= ¥ |
= > Check injector.
5 0 8 g Clean or replace if necessary.
7 %1000 r/min NS l [H]A
SEF248F ¥ i
Check engine coolant temperature sensor. EL
\
h 4
Check ECM function® by substituting ancther known good ECM. 12X [
* ECM may be the cause of a problem, but this is rarely the case.

Note: If a vehicle contains a part which is operating outside of design specifications with no MIL
illumination, the part shall not be replaced prior to emission testing unless it is determined that |
the part has been tampered with or abused in such a way that the diagnostic system cannot !
reasonably be expected to detect the resulting malfunction. |

EC-39 201



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

The ECM has an on board diagnostic system, which detects malfunctions related to engine sensors or actua-
tors. The ECM also records various emission-related diagnostic information including:

o Diagnostic Trouble Code (DTC) ......civviraiririiriin s s Mode 3 of SAE J1979
o Freeze Frame dat@...........ocoiiiiiie et Mode 2 of SAE J1979
e System Readiness Test (SRT) COE .......ccovriiriinnciir Mode 1 of SAE J1979
e 1st Trip Diagnostic Trouble Code (15t Trip DTC).oveiiiieniiii Mode 7 of SAE J1979
e st Trip Freeze Frame data
e Testvalues and Test iMits ..o Mode 6 of SAE J1978
The above information can be checked using procedures listed in the table below.

DTC isttip DTG | [reeze Frame | istlrp Freeze SRT code Test value

data Frame data

Diagnostic test
mode I l(SeIf- X X1 . . _ .
diagnostic
results)
CONSULT X X X X X —
GST X X2 X — X X

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

The malfunction indicator lamp (MIL) on the instrument panel lights up when the same malfunction is detected
in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode (Refer to EC-89._).

Two Trip Detection Logic

When a malfunction is detected for the first time, 1st trip DTC and 1st trip Freeze Frame data are stored in
the ECM memory. The MIL will not light up at this stage. <1st trip>

If the same malfunction is detected again during the next drive, the DTC and Freeze Frame data are stored
in the ECM memory, and the MIL lights up. The ML lights up at the same time when the DTC is stored. <2nd
trip> The “trip”’ in the “Two Trip Detection Logic” means a driving mode in which self-diagnosis is performed
during vehicle operation. Specific on board diagnostic items will cause the ECM to light up or blink the MIL
and store DTC and Freeze Frame data, even in the 1st trip, as shown below.

MIL DTC _ 1st trip DTG

ltems 1st trip 2nd trip 1st trip 2nd trip 1st trip 2nd trip
Blinking Lighting up | ighting up displaying | displaying | displaying | displaying

Misfire (Possible three way catalyst
damage)

- DTC: PO300 - PC308 (0701,
0608 - 0601) is being detected

Misfire {Possible three way catalyst

damage)

— DTC: P0O300 - P0O308 (0701, - X - X - X o
0608 - 0601) has been detected

Closed loop control — DTC: P1148 X X X

{0307), P1168 (0308) - T - o
Fail-safe items {Refer to EC-89.) — X X — X't —
Except above -— —_ X X X X

*1: Except “ECM".

202 EC-40



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic information

DTC AND 1ST TRIP DTC

The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest self-diagnostic
result obtained. If the ECM memory was cleared previously, and the first trip DTC did not recccur, the first trip
DTC will not be displayed. if a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM
memory. The MIL will not light up (two trip detection logic). If the same malfunction is not detected in the 2nd
trip (meeting the required driving pattern), the 1st trip DTC is cleared from the ECM memory. If the same mal-
function is detected in the 2nd trip, both the first trip DTC and DTC are stored in the ECM memory and the
MIL lights up. In other words, the DTC is stored in the ECM memory and the MIL lights up when the same
malfunction occurs in two consecutive trips. If a first trip DTC is stored and a non-diagnostic operation is per-
formed between the 1st and 2nd trips, only the 1st trip DTC will continue to be stored. For malfunctions that
blink or light up the MIL during the 1st trip, the DTC and 1st trip DTC are stored in the ECM memory.
Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION”. Refer to EC-52.

For malfunctions in which 1st trip DTCs are displayed, refer to EC-49. These items are required by legal
regulations to continuously monitor the system/component. In addition, the items monitored non-continuously
are also displayed on CONSULT.

1st trip DTC is specified in Mode 7 of SAE J1979. 1st trip DTC detection occurs without lighting up the MIL
and therefore does not warn the driver of a problem. However, 1st trip DTC detection will not prevent the
vehicle from being tested, for example during Inspection/Maintenance (I/M) tests.

When a 1st trip DTC is detected, check, print out or write down and erase (1st trip) DTC and Freeze Frame
data as specified in “Work Flow” procedure Step !l, refer to page EC-80. Then perform “Diagnostic trouble
code confirmation procedure” or “Overall function check™ to try to duplicate the problem. If the malfunction is

duplicated, the item requires repair.

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

1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Self-Diagnos-
tic Results) Examples: 0101, 0201, 1003, 1104, stc.
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.

@ (CONSULT also displays the malfunctioning component or system.)

e 1st trip DTC No. is the same as DTC No.

e Output of a DTC indicates a malfunction. However, Mode Il and GST do not indicate whether the
malfunction is still occurring or has occurred in the past and has returned to normal.
CONSULT can identify malfunction status as shown below. Therefore, using CONSULT (if available)

is recommended.
A sample of CONSULT display for DTC is shown at left. DTC or 1st
W sELF-DIag Resuts @ [ trip DTC of a malfunction is displayed in SELF-DIAGNOSTIC
- RESULTS mode of CONSULT. Time data indicates how many
FAILURE DETECTED TIME times the vehicle was driven after the last detection of a DTC.
'A‘[::(;:Q; VLVICIRG 0 If the DTC is being detected currently, the time data will be “0”.

ERASE|| PRINT ||FFdata

SEF225U)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
W SELF-DIAG REsuLTs B [ If a 1st trip DTC is stored in the ECM, the time data will be “[11]".
FAILURE DETECTED TIME
IACV-AAC VLV/CIRC [11]
[PO505]

ERASE|[ PRINT |[FFdata

SEF226U

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA
The ECM records the driving conditions such as fuel system status, calculated load vaiue, engine coofant
temperature, short term fuel trim, long term fuel trim, engine speed and vehicle speed at the moment a mal-

function is detected.
Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame data.

The data, stored together with the DTC data, are called freeze frame data and are displayed on CONSULT
or GST. The 1st trip freeze frame data can only be displayed on the CONSULT screen, not on the GST. For
details, see EC-66.

Only one set of freeze frame data (either 1st trip freeze frame data of freeze frame data) can be stored in the
ECM. 1st trip freeze frame data is stored in the ECM memory along with the 1st trip DTC. There is no prior-
ity for 1st trip freeze frame data and it is updated each time a different 1st trip DTC is detected. However, once
freeze frame data (2nd trip detection/MIL. on) is stored in the ECM memory, 1st trip freeze frame data is no
longer stored. Remember, only one set of freeze frame data can be stored in the ECM. The ECM has the fol-

lowing priorities to update the data.

Priority ltems
1 Freeze frame data Misfire — DTC: PO3C0 - PO308 (0701, 0608 - 0601)
Fuel Injection System Function — DTC: PO171 (0115), PO172 (0114)
2 Except the above itams {Includes A/T related items)
3 1st trip freeze frame data

For example, the EGR malfunction (Priority: 2) was detected and the freeze frame data was stored in the 2nd
trip. After that when the misfire (Priority: 1) is detected in another trip, the freeze frame data will be updated
from the EGR malfunction to the misfire. The 1st trip freeze frame data is updated each time a different mal-
function is detected. There is no priority for 1st trip freeze frame data. However, once freeze frame data is
stored in the ECM memory, 1st trip freeze frame data is no longer stored (because only one freeze frame data
or 1st trip freeze frame data can be stored in the ECM). If freeze frame data is stored in the ECM memory
and freeze frame data with the same priority occurs fater, the first (original) freeze frame data remains
unchanged in the ECM memory.

Both 1st trip freeze frame data and freeze frame data (along with the DTCs) are cleared when the ECM
memory is erased. Procedures for clearing the ECM memory are described in “HOW TO ERASE EMISSION-

RELATED DIAGNOSTIC INFORMATION”. Refer to EC-52.

SYSTEM READINESS TEST (SRT) CODE

System Readiness Test (SRT) code is specified in Mode 1 of SAE J1979. It indicates whether the self-diag-
nostic tests for non-continuously monitored items have been completed or not.

Inspection/Maintenance (/M) tests of the on board diagnostic (OBD} il system may become the legal require-
ment in some states/areas. All SRT codes must be set in this case. Unless all SRT codes are set, conduct-
ing the /M test may not be aliowed.

SRT codes are set after self-diagnosis has been performed 1 or more times. This occurs regardless of whether
the diagnosis is in “OK” or “NG”, and whether or not the diagnosis is performed in consecutive trips. The fol-
lowing table lists the 5 SRT items (30 test items) for the ECCS used in Y33 models.

EC-42



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

SRT items Self-diagnostic test items

Catalyst monitoring _ e Three way catalyst function (left bank) P0420 (0702)

» Three way catalyst function (right bank) P0430 (0703) al
o EVAP control system {Small leak — negative pressure} P0440 (0705}
EVAP system monitoring e EVAP control system (Smaii leak — positive pressure) P1440 (0213}
« EVAP control system purge flow monitoring P1447 (0111) MA
e Front heated oxygen sensor (Circuit) PO130 (0303}
Front heated oxygen sensor (Lean shift monitoring) P0131 {0411)
Front heated oxygen sensor {Rich shift monitoring) P0132 (0410) EM
Front healed oxygen sensor (Response monitoring) P0133 (0409)
Front heated oxygen sensor {High voltage) P0134 (0412)
Front heated oxygen sensor (Gircuit) P0150 (0503) LG
Front heated oxygen sensor {Lean shift monitoring) PO151 (0415)
Front heated oxygen sensor (Rich shift monitoring) P0152 (0414)
Front heated oxygen sensor {Response monitoring) P0153 (0413)
Front heated oxygen sensor (High voltage) P0154 (0509)
Rear heated oxygen sensor (Min. voltage monitoring) PO137 (0511)
Rear heated oxygen sensor (Max. voltage monitoring) P0138 (0510) FE
Rear heated oxygen sensor (Response monitoring) P0139 (0707)
Rear heated oxygen sensor (High voltage} P(140 (0512) AT
Rear heated oxygen sensor (Min. voltage monitoring) P0157 {0314)
{
{

Left bank

Right bank

Oxygen sensor monitoring

Left bank

Rear heated oxygen sensor {Max. voltage monitoring) P0158 (0313}
Rear heated oxygen sensor {Response monitoring) P0159 {0708) E)
¢ Rear heated oxygen sensor {High voltage) PO160 (0315)

o Front heated oxygen sensor heater (right bank) P0135 (0901)

« Rear heated oxygen sensor heater {right bank) P0141 {0902) A,
e Front heated oxygen sensor heater (left bank) P0155 (1 001)

 Rear heated oxygen sensor heater (left bank) PO161 {1002)

» EGR function (close) P0400 (0302) [RA
EGR system monitoring « EGR function {open) P1402 {0514}

# EGRC-BPT valve function P0402 (0306)

Right bank

Oxygen sensor heater monitoring

BR

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later
(Refer to EC-56). In addition, if the ECCS components/system are repaired or if the battery terminals remain
disconnected for more than 24 hours, all SRT codes may be cleared from the ECM memory. ST

How to display SRT code ns
1. Selecting “SRT STATUS” in “DTC CONFIRMATION" mode with CONSULT
For items whose SRT codes are set, a “CMPLT" is displayed on the CONSULT screen; for items whose
SRT codes are not set, “INCMP” is displayed. BT
@ 2. Selecting Mode 1 with GST (Generic Scan Tool)
A
A sample of CONSULT display for SRT code is shown at left. EL
W sRTsTATus B[] “INCMP” means the self-diagnosis is incomplete and SRT is not
set. “CMPLT” means the self-diagnosis is complete and SRT is set. D
CATALYST CMPLT DX
EVAP SYSTEM INCMP
02 SENSOR CMPLT
02 SEN HEATER CMPLT
EGR SYSTEM INCMP
PRINT
SEF215U
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)

How to set SRT code

To set all SRT codes, self-diagnosis for the items indicated above must be performed one or more times. Each
diagnosis may require a long period of actual driving under various conditions. The most efficient driving pat-
tern in which SRT codes can be properly set is explained on the next page. The driving pattern should be

performed one or more times to set all SAT codes.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

ion

-related Diagnostic Informat

ission
(Cont’d)

Em

Driving pattern
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)

e The time required for each diagnosis varies with road sur-
face conditions, weather, altitude, individual driving habits,
etc.

Zone A refers to the range where the time required, for the
diagnosis under normal conditions®, is the shortest. Zone B
refers to the range where the diagnosis can still be per-
formed if the diagnosis is not completed within zone A.

*. Normal conditions refer to the following:

— Sea level

— Filat road

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

— Diagnosis is performed as quickly as possible under nor-
mal conditions.

Under ditferent conditions [For example: ambient tempera-
ture is other than 20 - 30°C (68 - 86°F)], diagnosis may
also be performed.

Pattern 1: e The engine is started at the engine coolant tem-
perature of —10 to 35°C {14 to 95°F) (where the
voltage between the ECM terminals & and(i28)
is3.0-43V)

# The engine must be operated at idle speed until
the engine coolant temperature is greater than
70°C {158°F) (where the voltage between the
ECM terminals G» and (128} is lower than 1.4 V.)

e The engine is started at a tank fuel temperature

warmer than 0°C {32°F) (where the voltage

between the ECM terminal @) and ground is less
than 4.1V).

When steady-state driving is performed again

even after it is interrupted, each diagnasis can

be conducted. In this case, the time required for
diagnosis may be extended.

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

Pattern 4: o Tests are performed after the engine has been
operated for at least 17 minules.

o The accelerator pedal musl be held very steady
during steady-state driving.

o [f the accelerator pedal is moved, the test must
be conducted all over again.

*1: Depress the accelerator pedal until vehicle speed is 90
km/h (56 MPH), then reiease the accelerator pedal and
keep it released for more than 10 seconds. Depress the
accelerator pedal until vehicle speed is 90 km/h (56 MPH)
again.

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

1) Decelerate vehicle to 0 km/h {0 MPH) and let it idle.
2) Repeat driving pattern shown below at least 10 times.
¢ During acceleration, hoid the accelerator pedal
as steady as possible. (The THROTL POS SEN
valve of CONSULT should be between 0.8 to 1.2
V.)
3) Repeat steps and 2 until the EGR system SRT is set.

Pattern 2: e

R L —
(30 - 35 MPH) -
0 kmih -

(0 MPH) i405i108i 208

SEF4148

*3: Checking the vehicle speed with CONSULT or GST is

advised.
*4: The driving pattern may be omitted when “PURG FLOW
P1447" is performed using the “DTC WORK SUPPORT"

mode with CONSULT.

*5: The driving pattem may be omitted when “EVAP SML
LEAK P0440” is performed using the “DTC WORK SUP-
PORT” mode with CONSULT.

*8; The driving pattern may be omitted when all the following
are performed using the “DTC WORK SUPPORT” mede
with CONSULT.

e “EGR SYSTEM P0400"
e “EGR SYSTEM P1402"

*7: The driving pattern may be omitted when “EGRC-BFT/VLV
P0402” is performed using the “DTC WORK SUPPORT”
mode with CONSULT.,

Suggested transmission gear position

Set the selector lever in the “D” position with “OD"
ON.

Suggested maximum speed in each gear

Downshift to a fower gear if the engine is not running
smoothly, or if you need to accelerate.

Do not exceed the maximum suggested speed
{shown below) in any gear. For level road driving,
use the highest gear suggested for that speed.
Always observe posted speed limits, and drive
according to the road conditions, which will ensure
safe operation. Do not over-rev the engine when
shifting to a lower gear as it may cause engine dam-
age or loss of vehicle control.

Gear km/h (MPH)
1st 50 (30)

2nd 95 (60)

3rd 145 (90}
4th —

5th —
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic information

(Cont’d)
TEST VALUE AND TEST LIMIT (GST only — not applicable to CONSULT)
The following is the information specified in Mode 6 of SAE J1979.

The test value is a parameter used to determine whether a system/circuit diagnostic test is “OK” or “NG” while
being monitored by ECM during self-diagnosis. The test limit is a reference value which is specified as the
maximum or minimum value and is compared with the test value being monitored.
ltems for which these data (test value and test limit) are displayed are the same as SRT code items (14 test

iterns).

These data (test fimit) are specified by Test ID (TID) and Component 1D

on the GST screen.

(CID). These data can be displayed

X: Applicable
—: Not applicable
- di i Test value
SAT item Self-diagnostic test Test limit Application
item TID CiD
Three way catalyst
function 01H 01H Max. X
(Left bank)
CATALYST
Three way catalyst
function 03H 02H Max. X
{Right bank)
EVAP control sys-
em 05H 03H Max. X
(Small leak)
EVAP SYSTEM
EVAP control sys-
tem purge flow 06H 83H Min. X
monitoring
0%H 04H Max. X
Front heated oxy- OAH 84H Min. X
gen sensor (Left 0BH 04H Max. X
bank) 0GH 04H Max. X
0DH 04H Max. X
11H 05H Max. X
Front heated oxy- 12H 85H Min. X
gen sensor (Right 13H 05H Max. X
bank) 14H 05H Max. X
02 SENSCR
15H 05H Max. X
19H 86H Min. X
Rear heated oxygen 1AH 86H Min. X
sensor
(Left bank) 1BH 0BH Max. X
1CH 06H Max. X
21H 87H Min. X
Rear heated oxygen 29H 87H Min. X
sensor
24H 07H Max. X

EC-47
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
_di ; Test valua
SAT item Self-diagnostic test Test limit Application
item TID CID
Front heated oxy- 2gH 08H Max. X
gen sensor heater
(Left bank) 2AH 88H Min. X
Front heated oxy- 2BH 0aH Max. X
gen sensor heater
02 SENSOR (Right bank) 2CH 89H Min. X
HEATER Rear heated oxygen 2DH OAH Manx. X
sensor heater
([_eft bank) 2EH 8AH Min. X
Rear heated oxygen 2FH 0BH Max. X
sensor heater
(Right bank) 30H 8BH Min. X
31H BCH Min. X
32H 8CH Min. X
EGR function a3H 8CH Min, X
EGR SYSTEM 34H 8CH Min. X
35H OCH Max. X
EGRC-BPT valve 36H 0CH Max. X
function 37H 8CH Min. X
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
' Emission-related Diagnostic Information
(Cont’d)
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS

X: Appiicable
—: Not applicabie
ltems DTC"4 Test valug/ ‘ @‘I]
(CONSULT screen terms) CONSULT — SRT code Test limit st trip DTC4 Reference page

GST=2 (GST only) )
NO SELF DIAGNOSTIC FAIL- POBOO 0505 _ _ _ _ WA
URE INDICATED
MAF SEN/CIRCUIT PO100 0102 — — X EC-115 B
ABSL PRES SEN/CIRC PO105 0803 — — X EC-123
AIR TEMP SEN/CIRC PO110 0401 — — X EC-131 -
COOLANT T SEN/CIRC PO115 0103 — — X EC-137 LG
THRTL POS SEN/CIRC PO120 0403 — — X EC-142
“COCOLAN T SEN/CIRC Po125 0908 — — X EC-154
FRONT G2 SENSCOR-81 PO130 0303 X X X*3 EC-159
FRONT 02 SENSOR-B1 PO31 0411 X X X3 EC-166 SEl
FRONT 02 SENSOR-B1 PO132 0410 X X X3 EC-172
FRONT 02 SENSOR-B1 PG133 0409 X X X3 EC-178 AT
FRONT 02 SENSOR-B1 PO134 0412 X X X3 EC-187
FR 02 SE HEATER-B1 PO135 0901 X X X*3 EC-194
REAR Q2 SENSOR-81 P0O137 0511 X X X3 EC-200 PO
REAR 02 SENSOR-B1 PO138 0510 X X X3 EC-208
REAR 02 SENSOR-B1 P0O139 0707 X X X3 EC-216 P&
REAR 02 SENSOR-B1 PO140 0512 X X X3 EC-223
RR 02 SE HEATER-B1 PO141 0902 X X X3 EC-229 =
FRONT 02 SENSOR-B2 P0O150 0503 X X X3 EC-194
FRONT 02 SENSOR-B2 PO151 0415 X X X*3 EC-166 BR
FRONT 02 SENSOR-B2 PO152 0414 X X X3 EC-172
FRONT 02 SENSOR-B2 PO153 0413 X X X3 EC-178 .
FRONT 02 SENSOR.B2 PO154 0509 X X X3 EC-187 il
FR 02 SE HEATER-B2 P0O155 1001 X X X3 EC-194
REAR 02 SENSOR-B2 PO157 0314 X X X*3 EC-200 RS
REAR 02 SENSOR-B2 PO158 0313 X X X3 EC-208
REAR Q2 SENSOR-B2 P0O159 Q708 X X X*3 EC-216 BT
REAR 02 SENSOR-B2 PO1E0D 0315 X X X*3 EC-223
RA 02 SE HEATER-B2 PO161 1002 X X X*3 EC-229 YA
FUEL SYS LEAN/BK1 P0O171 0115 — — X EC-235
FUEL SYS RICH/BK1 PO172 0114 — — X EG-241 .
FUEL SYS LEAN/BK2 PO174 0210 — — X EC-235 =L
FUEL SYS RICH/EK2 PO175 0209 — — X EC-241
FUEL TEMP SEN/CIRC PO18O 0402 — — X EC-247 I[E):S
MULTI CYL MISFIRE PO3CO 0701 — — X EC-252
CYL 1 MISFIRE PO301 0B0B — — X EC-252
CYL 2 MISFIRE P0302 0607 — — X EC-252

"1: In Diagnostic Test Mode 1l (Self-diagnostic results). These numbers are controlled by NISSAN.
*2: These numbers are prescribed by SAE J2012.

*3: These are not displayed with GST.

*4: 1st trip DTC No. is the same as DTC No.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
X: Applicable
—: Not applicable
tems DTC™ Test value/ _
(CONSULT screen terms) CONSULT - SAT code Test limit 1st trip OTC*4 Reference page
GST™2 {GST only)

CYL 3 MISFIRE P0303 0606 — — X EC-252
CYL. 4 MISFIRE P0304 0605 — — X EC-252
CYL 5 MISFIRE P0305 0604 — —_ X EC-252
CYL 6 MISFIRE PC306 0603 -— — X EC-252
CYL 7 MISFIRE PQ307 0602 —_ — X EC-252
CYL 8 MISFIRE PGC308 0601 — — X EC-252
KNOCK SEN/CIRC-B1 P0O325 0304 — — X EC-257
KNOCK SEN/GIRC-B2 P0O33C 0212 —_ — X EC-257
CPS/CIRCUIT (OBD) P0335 0802 —_ — X EC-260
CAM POS SEN/CIR P0340 0101 — — X EC-265
EGR SYSTEM PQ400 0302 X X X3 EC-271
EGRC-BPT VALVE P0402 0306 X X X3 EC-280
TW CATALYST SYS-B1 PQ420 0702 X X X3 EC-285
TW CATALYST SYS-B2 P0430 0703 X X X3 EC-285
EVAP SMALL LEAK PQ440 0705 X X X3 EC-288
PURG VOLUME CONT/V P0O443 1008 — — X £C-299
VENT CONTROL VALVE PO446 0203 — — X EC-205
EVAPC SY3 PRES SEN PO450 0704 — — X EC-310
VEH SPEED SEN/CIRC PO500 0104 — — X EC-316
IACV/AAC VLV/CIRC PO505 0205 — - X EC-321
CLOSED TP SW/CIRC F0510 0203 — — X EC-327
A/T COMM LINE POB00 0504 — — — EC-333
ECM POB0O5 0301 — — X EC-336
PNP SW/CIRC PO705 1101 — — X AT-79
ATF TEMP SEN/CIRC 0710 1208 — — X AT-83
VEH SPD SEN/CIR AT P0720 1102 — — X AT-87
ENGINE SPEED SIG P0725 1207 — — X AT-90
AT 15T GR FNCTN P0O731 1103 — — X AT-83
AT 2ND GR FNCTN PQ732 1104 — — X AT-98
AT 3RD GR FNCTN P0733 1105 — — X AT-102
AT 4TH GR FNCTN P0O734 1106 - — X AT-108
TCC SOLENCID/CIRG P0740 1204 — — X AT-114
AT TCC S/V FNCTN PCc744 1107 —_ — X AT-118
L/PRESS SOL/CIRC PG745 1205 — — X AT-125 .
SFT SOL A/CIRG PQ750 1108 — — X AT-129
SFT SOL B/CIRC PO755 1201 — — X AT-133
MAP/BAR SW SOL/CIR P1105 1302 — — X EC-339
INT/V TIM CONT-B1 P1110 0805 —_ — X EC-348

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

*4: 1st trip DTC Na. is the same as DTC No.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
X: Appiicable
—: Not applicable
Homs DTC™4 Test value/ _
(GONSULT screen lerms) CONSULT ECM SRT code Test limit 1st trip DTC™4 | Reference page
GST*2 {GST only}
TP SENZ/CIRCUIT P1120 0406 — — X EC-356
TANDEM TP SEN/CIRC P1125 0110 — —_ X EC-362
INT/A TIM CONT-B2 P1135 1301 —_ — X EC-348
INTK TIM S/CIRC-B1 P1140 1303 — - X EC-363
INTK TIM S/CIRC-B2 P1145 1304 — - X EC-363
CLCSED LOOP-B1 P1148 0307 —_ — X EC-369
CLOSED LOOP-B2 P1168 0308 — - X EC-369
TACM SW SIGNALS P1210 0106 — e X EC-371%
FPCM/CIRCUIT P1220 1305 — —_ X EC-374
IGN SIGNAL-PRIMARY 1320 0201 — -— X EC-381
CPS/CIRC (OBD) COG P1336 0905 — —_ X EC-389
EGRC SOLENOID/V P1400 1005 — — X EC-394
EGR TEMP SEN/CIRC P1401 0305 — — X £C-399
EGR SYSTEM P1402 0514 X X X3 EC-405
EVAP SMALL LEAK P1440 0213 X X X EC-414
PURG VOLUME CONT/V P1444 0214 — —_ X EC-426
VENT CONTROL VALVE P1446 0215 — -_ X EC-434
EVAP PURG FLOW/MON P1447 0111 X X X*3 EC-439
VENT CONTROL VALVE P1448 0309 — — X EC-446
VC/V BYPASS/V P1480 0801 — — X EC-452
VC CUT/V BYPASS/NV P1491 031 — — X EC-457
PURG CONT/V SV P1492 0807 — — X EC-463
PURG CONTA & S5/ P1493 0312 —_ — X EC-469
AT DIAG COMM LINE P1605 0804 — — X EC-333
TP SEN/CIRC A/T P1705 1206 — — X AT-137
P-N POS SW/CIRCUIT P1706 1003 - — X EC-476
O/R CL.TCH SOL/CIRC P1760 1203 — — X AT-143

*1: In Diagnostic Test Mode 1) (Self-dlagnostic results). These numbers are controlled by NISSAN.

*2: These numbers are prescribed by SAE J2

*3: These are not displayed with GST.
*4: 1st trip DTC No. is the same as DTC No.

012.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)
HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION
How to erase DTC (With CONSULT)

Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip steps 2 through 4.

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

Turn CONSULT “ON” and touch “A/T".

Touch “SELF-DIAG RESULTS”.

Touch “ERASE”. [The DTC in the TCM (Transmission Control Module) will be erased.] And touch “BACK”
twice.

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS”.

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

If DTCs are displayed for both ECM and TCM (Transmission Controt Module), they need to be erased
individually for both ECM and TCM (Transmission Control Module).

How to erase DTC (With CONSULT)

hon

¢ NO!

Iy
[ ERASE || PRINT |

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

I []1_T| SELECT SYSTEM ] | |}lT| SELECT DIAG MOHDE Dl W SELF-DIAG RESULTSH |:|

| ENGINE ] [SELF-DIAG RESULTS ] FAILURE DETEGTED

| AT ,. I I DATA MCNITOR J SHIFT SOLENOID/Y A

| i | |:> | DTC WORK SUPPORT | [:>

| | | TcM PART NUMBER [

2

. Turn GONSULT "ON", and touch

3.  Touch "SELF-DIAG RESULTS"

4. Touch *ERASE". (The DTC in the
TCM will be erased.)

AT,
Touch Touch r‘

F’ “BACK". < I “BACK”. <

{[m  SELECT SYSTEM | [ln  seectoiagmope [ W SELF-DIAG RESULTS I [

| ENGINE . | | WORK SUPPORT | FAILURE DETECTED  TIME

| AT i | | SELF-DIAG RESULTS | sr—“rPsO%LONcmo 0

| | E> [ DaTA MONITOR | I:> rorea

| | [ AcTIVE TEST |

| | [ DTC CONFIRMATION ] m

| | [ ECM PART NUMBER ] [ ERASE|[ PRINT || FFdata

5. Touch "ENGINE". 6. Touch "SELF-DIAG RESULTS”, 7. Touch “ERASE”. (The DTC in the

ECM will be erased.)
SAT383J

The emission-related diagnostic information can be erased by selecting “ERASE” in the “SELF-DIAG
RESULTS” mode with CONSULT.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)

&) How to erase DTC (With GST)

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

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

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

3. Select Mode 4 with GST (Generic Scan Tool).

How to erase DTC (No Tools)

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

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

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

3. Change the diagnostic test mode from Mode il to Mode | by turning the mode selector on the ECM. (See
EC-55.)

NOTE:

e If the battery terminal is disconnected, the emission-related diagnostic information will be lost
within 24 hours.

e Erasing the emission-related diagnostic information, using CONSULT or GST is easier and quicker
than switching the mode selector on the ECM.

The following data are cleared when the ECM memory is erased.

1. Diagnostic trouble codes

. 1st trip diagnostic trouble codes

. Freeze frame data

. 1st trip freeze frame data

. System readiness test (SRT) codes

. Test values

. Others
Actual work procedures are explained using a DTC as an example. Be careful so that not oniy the DTC, but

all of the data listed above, are cleared from the ECM memory during work procedures.

SN W
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

‘ Malfunction Indicator Lamp (MIL)
\ / The malfunction indicator lamp is located on the instrument panel.
1. The malfunction indicator lamp will light up when the ignition
S ERVICE switclt: is turned ON without the engine running. This is a bulb
check.
— ENGI NE — e I the malfunction indicator lamp does not light up, refer to EL
section WARNING LAMPS or see EC-517.
SOON 2. When the engine is started, the malfunction indicator lamp
/ \ should go off.
If the lamp remains on, the on board diagnostic system has
’ SEF217U detected an engine system malfunction.

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

Diagnostic Test Mode |

1. BULB CHECK - This function checks the bulb for damage (blown, open circuit, etc.) of
the malfunction indicator lamp.
If the MIL does not come on, check MIL circuit and ECM test mode.
(See next page.)

2. MALFUNCTION : This is a usual driving condition. When a malfunction is detected twice

WARNING in two consecutive driving cycles (2 trip detection logic), the MIL will

light up to inform the driver that a malfunction has been detected.
The following matfunctions will light up or blink the MIL in the 1st trip.
e “Misfire (possible three way catalyst damage)”
e “Closed loop control”
e Fail-safe mode

Diagnostic Test Mode Il

3. SELF-DIAGNOSTIC - This function allows DTCs and 1st trip DTCs to be read.
RESULTS

4. FRONT HEATED OXY- : This function allows the fuel mixture condition (lean or rich), monitored
_Clg‘ngg SENSOR MONI- by front heated oxygen sensor, to be read.

MIL Flashing without DTC

if the ECM is in Diagnostic Test Mode I, the MIL may flash when the engine is running. In this case, check
ECM test mode selector following “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page.
How to switch the diagnostic test (function} modes and details of the above functions are described later. (See

page EC-55.)

i Diagnostic Diagnostic
Condition Test Mode | Test Mode |l
Engine
stopped _
BULB CHECK SELFR[I;:SS(SDSTIC
Ignition switch \;{ﬁ
in “ON” posi- ¥y
tion Engine o TED
Y ; FRONT HEA
running
& MALEUNGTION | 5, G senson
; 0 MONITOR

216 EC-54



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

- NG
C! Turn ignition switch Check MIL circuit. (See EC- »| Repair harness or connector
“ON". (Do not start | 517.)
engine.)
¢OK @l
Check whether ECM test No
Yes| mode selector can be »| Repair or replace ECM test mode selector.
turned counterciockwise. A
o’ Di tic Test Mode |
- iagnostic Tes e
Mode | — MALFUNCTION INDICA NG ( A U MALFU N WARNING
| TOR LAMP CHECK. Refer to EC-54. Gﬁ) 0 " NCTIO ;
MIL should come on. . (V]
Start engine. NG -
OK Repair haress or connectors.
NG | oK
»| Check MIL circuit. (See EC- LG
517) Diagnostic Test Mode II*1
oK —» — FRONT HEATED OXYGEN SENSOR
MONITOR (Left bank)
i A 4
(Turn diagnostic test mode sefector Check ECM faii-safe. (See J'
on ECM fully clockwise.) EC-89.) Tum diagnostic test mode selector on ECM FE
MIL should come off. . fully clockwise.
oK .
OK
{ y AT
Wait at leasl 2 seconds. < <+ Wait at least 2 seconds.
y PD

Turn diagnostic test mode selector on ECM
fully counterclockwise.

Il FA

Diagnc(;)sgli%_ Test MOdeOI)I(YG 5
Turn diagnostic test mode selector —FR HEATED EN SENSOR
fully counterclockwise.) MONITOR (Right bank)

1 v

Turn diagnostic test mode sefector on ECM | B[R

DIAGNOSTIC TEST MODE Il A .
— SELF-DIAGNOSTIC RESULTS v @ D fully clockwise.
(ERASING ECM Start engine. ¢ o7
MEMORY.) Wait at least 2 seconds.
A 4
RS

Tum diagnostic test mode selector on ECM
fully counterclockwise.

*1: If the battery is weak, front heated oxygen sensor monitor may not function ET
properly. Use this function after fully charging battery.

The following emission-related diagnostic information is cleared
when the ECM memory is erased. A
. Diagnostic trouble codes

. 1st trip diagnostic trouble codes

. Freeze frame data EL
. 1st trip freeze frame data

. System readiness test (SRT) codes

. Test values _ 1B
. Others

If the selector is turned fully ¢ Switching the modes is not possible when the engine is

counterclockwise at this time, running.
the emission-rolated O e When ignition switch is turned off during diagnosis,
the backup memory in the ECM. power to ECM will drop after approx. 5 seconds.
The diagnosis will automatically return to Diagnostic Test
Mode L
e Turn back diagnostic test mode selector to the fully coun-
terclockwise position whenever vehicle is in use.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)

DIAGNOSTIC TEST MODE I—BULB CHECK

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel shouid stay ON. if it remains
OFF, check the bulb. {See the WARNING LAMPS in the EL section. Or see EC-517.)

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION Condition
INDICATOR LAMP
ON When the malfunction is detected or the ECM's CPU is malfunctioning.
OFF No malfunction

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

DIAGNOSTIC TEST MODE Il—SELF-DIAGNOSTIC RESULTS
In this mode, the DTC and 1st trip DTC are indicated by the number of blinks of the MALFUNCTION INDI-

CATOR LAMP as shown below.
The DTC and 1st trip DTC are displayed at the same time. If the MIL does not illuminate in diagnostic test

mode 1 (Malfunction warning), all displayed items are 1st trip DTC'’s. If only one code is displayed when the
MIL illuminates in diagnostic test mode Il (SELF-DIAGNOSTIC RESULTS), itis a DTC; if two or more codes
are displayed, they may be either DTC’s or 1st trip DTC’s. DTC No. is same as that of 1st trip DTC. These
unidentified codes can be identified by using the consult or GST. A DTC will be used as an example for how
to read a code.

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

0.3

06 0.2 a5
ON . .
OFF JS
| — |
T
0.9 0‘3l 2.1 06 09 2.1
m——— Unit: second
Diagnostic freuble code No. 0102 Diagnostic trouble code No. 0403 SEF298Q
Example: Diagnostic troubie code No. 1003
06 03
[ o

L JUUUUUUUUU UL

1
06 08 03

Unit: second
SEF162PA

Diagnostic trouble code No. 1003

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

“0505" refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE INDEX, refer to page EC-2.)

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

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic test mode
is changed from Diagnostic Test Mode Il to Diagnostic Test Mode I. (Refer to “HOW TO SWITCH DIAGNOS-

TIC TEST MODES".)
o If the battery terminal is disconnected, the diagnostic trouble code will be lost from the backup

memoty within 24 hours.
e Be careful not to erase the stored memory before starting trouble diagnoses.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

IAGNOSTIC TEST MODE II—FRONT HEATED OXYGEN SENSOR MONITOR

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

MALFUNCTION INDICATOR LAMP | Fuel mixture condition in the exhaust gas Alrfuel ratlo feedback contro! al
> ean Closed loop control
OFF Rich RMA
*Remains ON or OFF Any condition Qpen loop control

* Maintains conditions just before switching to open loop.

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

until engine coolant temperature indicator points to the middle of the gauge. LG

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

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

rpm under no-load.
If the battery is weak, front heated oxygen sensor monitor may not function properly. Use this func-

tion after fully charging battery. _ B
How to switch monitored sensor from left bank to right bank or vice versa
e The following procedure should be performed while the engine is running. AT
1. Turn diagnostic test mode selector on ECM fully clockwise.
2. Wait at least 2 seconds.
3. Turn diagnostic test mode selector on ECM fully counterclockwise. D
[Left side — Right side]
' 0.2 02 ’ [FA
ON ‘ -
1 o
OFF /) _82
- ~ - 06 30 O M — BR
Left side T Right side
monitor Indication monitor
of change
[Right side - Left side] 0z ST
ON '
I .| RS
OFF R (2
1
- ~ —_ 0.2 26 ™ N d T
Right side m Left side
monitor of change monitor Unit: second
FIA
SEF134M
EL
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

IVIS (Infiniti Vehicle Immobiliser System — NATS)

W SELF-DIAG ResuLTS I8 [ L . i N ]
e If the security indicator lights up with the ignition switch
E’;‘;g':&ggﬁcﬁfgﬁ TIME in the “ON” position or “NATS MALFUNCTION” is dis-
0 played on “SELF-DIAG RESULTS” screen, perform self-
diagnostic results mode with CONSULT using NATS pro-
gram card (NATS-E980U). Refer to “IVIS (Infiniti Vehicle
Immobiliser System — NATS” in EL section.
¢ Confirm no self-diagnostic results of NATS is displayed
before touching “ERASE” in “SELF-DIAG RESULTS”
[ ERASE || PRINT | mode with CONSULT.
scrsssal @ When replacing ECM, initialization of NATS system and
registration of all NATS ignition key IDs must be carried
out with CONSULT using NATS program card (NATS-
E980U).
Therefore, be sure to receive all keys from vehicle owner.
Regarding the procedures of NATS initialization and NATS
ignition key ID registration, refer to CONSULT operation
manual, NATS.

OBD System Operation Chart

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

e When a malfunction is detected for the first time, the 1st trip DTC and the 1st trip freeze frame data are
stored in the ECM memory.

e When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data are
stored in the ECM memory, and the MIL will come on. For details, refer to “Two Trip Detection Logic” on
EC-40.

e The MIL will go off after the vehicle is driven 3 times with no malfunction. The drive is counted only when
the recorded driving pattern is met (as stored in the ECM). If another malfunction occurs while counting,
the counter will reset.

e The DTC and the freeze frame data will be stored until the vehicle is driven 40 times (driving pattern A)
without the same malfunction recurring (except for Misfire and Fuel injection system). For Misfire and Fuel
Injection System, the DTC and freeze frame data will be stored until the vehicle is driven 80 times (driv-
ing pattern C) without the same maifunction recurring. The “TIME” IN “SELF-DIAGNOSTIC RESULTS”
mode of CONSULT will count the number of times the vehicle is driven.

e The 1st trip DTC is not displayed when the self-diagnosis results in “OK” for the 2nd trip.

SUMMARY CHART

ltems Fuel Injection System Misfire Other

MIL {goes off} 3 (pattern B} 3 (pattern B) 3 (pattern B}
DTC, Freeze Frame Data (no
display) 80 {pattern C) B0 {pattern C) 40 (pattern A)
1st Trip DTC (clear} 1 {pattern C), *1 1 (pattern C), *1 1 {pattern B)
1st Trip F

st Trip Freeze Frame Data 2 T 1 (pattern B)
(clear)

For details about patterns “B” and “C” under “Fuel Injection System” and “Misfire”, see EC-60.
For details about patterns “A” and “B” under “Cther”’, see EC-60.

*1: Clear timing is at the moment OK is detected.

*2: Clear timing is when the same malfunction is detected in the 2nd trip.
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1ST TRIP DTC AND DRIVING PATTERNS FOR
, “FUEL INJECTION SYSTEM”

OBD System Operation Chart (Cont’d)

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

“MISFIRE” <EXHAUST QUALITY DETERIORATION>

RELATIONSHIP BETWEEN MIL, DTC,

This driving pattern
satisfies with B but not C.

This driving pattern
satisfies with C but not B.

NG
Detection

NG
Detection

This driving patiern satisfies with B and C patterns.

OK
Detection

<ulaled Bunugs>

uuuuuuuuuuuuuuuuuuuu

L et btk b bl

[

lights up.

MIL

<ElBQg dweid 9zadid (dul 1sl) ® 010 (dul $L)>

EL
(DX
221

SEF3928

C will be cleared when vehicle is driven a time
without the same malfunction after DTC is

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

in ECM.
*8: The 1st trip DTC and the 1st trip freeze frame data will be

1st trip freeze frame data will be cleared.

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

*5. When a malfunction is detected for the first time, the 1st
(pattern C)

*8: 1st trip DT

EC-59

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

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

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

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

When the same malfunction is detected in two consecutive

trips, MIL will light up.
2. MIL will go off after vehicle is driven 3 times (paliern B)

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

*1:



222

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 B>

Driving pattern B means the vehicle operation as follows:

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

e The B counter will reset when the malfunction is detected once regardless of the driving pattern.
e The B counter will count up times driving pattern B is satisfied without the malfunction.

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

<Driving pattern C>
Driving pattern C means the vehicle operation as follows:
(1) The foliowing 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).
e When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than or
equal to 70°C (158°F).
Example:
If the stored freeze frame data is as follows:
Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more
than 70°C (158°F)
The C counter will be cleared when the malfunction is detected regardless of (1).
The C counter will be counted up when (1) is satisfied without the same malfunction.
The DTC will not be displayed after C counter reaches 80.
The 1st trip DTC will be cleared when C counter is counted a time without the same malfunction after DTC

is stored in ECM.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

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

This driving pattern satisfies with A and B patterns,

This driving paltern
satisfies with A but not B.

K
Detection

Ol

Detection

<ulaneg Buangs

MIL

lights up.
A MIL

goes off.

<EBlBG 8Wel4 8zesld (did 15L) % 21a (dul 1s1)>

=
=
v
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cg

*5- When a malfunction is detected for the first time, the 1st

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

trlp DTC and the 1st trip freeze frame data will be stored

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

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

oX

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

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

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

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

1st trip freeze frame data will be cleared.

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

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

223
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

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

<Driving pattern A>

Engine
coolant
temperature

°C (°F)

70 (158)

40 (104)
20 (68)

(2) Engine coolant lemperature shoutd change more than 20°C
(68°F) after starting engine.

IGN ON IGN OFF
! |

Engine ! |

speed

|

|

! [
rpm '

|

i

time «—w

:,/—13) Ignition switch should be changed from "ON" to “"OFF "

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.

e The DTC wilt not be displayed after the A
<Driving pattern B>

counter reaches 40.

Driving pattern B means the vehicle operation as follows:
All components and systems should be monitored at least once by the OBD system.

e The B counter will be cleared when the malfunction is detected once regardless of the driving pattern.

e The B counter will be counted up when driving pattern B is satisfied without any malfunctions.
e The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART").
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT
@ / K CONSULT INSPECTION PROCEDURE

Data link connector 1. Turn off ignition switch.
for CONSULT 2. Connect “CONSULT” to data link connector for CONSULT.
' (Data link connector for CONSULT is located beside the hood G

e lock release handle.)
= MIA

&\(4 Brake peld?tI/
&r’*ﬁ* .

SEF045T

/

T
o,

3. Turn on ignition switch.

NISSAN 4. Touch “START". e
CONSULT :
m -
START FE
[ SUBMODE | AT
SBR455D
. Touch “ENGINE".
[In SELECT_SYSTEM | > fowe G PD
[_ENGINE |
| 1 7
|
) BA

S

SEF8956K

8. Perform each diagnostic test mode according to each service &
| [m  SELECT DIAG MODE [;_1| procedure.
For further information, see the CONSULT Operation Manual.

[ work supPORT | _ " _
[Secr oinG REsuTS This sample shows the display when using the UE990 pro- S
DIAG | gram card. Screen differs according to the program card used.

[ paTA moNITOR | aT

[acTivE TEST | .
| DTC CONFIRMATION | ]
A
| FUNGTION TEST | A
SEF216U
EL
[l sELecT Diac MoDE
lecm PART NUMBER 193¢
=

=)
|

|

|
_
|
i

"T—T—_

SEF374Q

EC-63 -2



226

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

Item

DIAGNQSTIC TEST MODE

WORK
SUP-
PORT

SELF-DIAGNOSTIC
RESULTS*1

ACTIVE
TEST

DATA

FREEZE | qoniTOR

FRAME
DATA*2

FUNC-
TION
TEST

DTC

CONFIRMATION

SRT
STATUS

DTC

WORK

SUP-
PORT

INPUT

Camshaft position sensor

X

Mass air flow sensor

Engine coalant temperature sensor

Front heated oxygen sensor

Rear heated oxygen sensor

Vehicle speed sensor

Throttle position sensor

Tank fuel temperature sensor

EVAP control system pressure sensor

Absolute pressure sensor

EGR temperature sensor

Intake air temperature sensor

bad
H X IH X x| X == ==X

Crankshaft position sensor (OBD}

R R R B A B B A B S S A A L A B

Knock sensor

Ignition swiich {start signal)

Closed throttle position swilch

Closed throttie positicn switch {throttle
position sensor signal)

Aijr conditioner switch

Park/Neutral position switch

Power steering oil pressure switch

Air conditioner switch

Battery voltage

Ambient air temperalure switch

b I - o B B -

ENGINE CONTROL COMPONENT PARTS

QUTPUT

Injectors

Power transistor (Ignition timing)

X
(Ignition
signal}

P4
>

IACV-AAC valve

X

EVAP canister purge volume control
valve

X

Air conditioner relay

Fuel pump relay

EGRC-solenoid valve

b24

Front heated oxygen sensor heater

Rear heated cxygen sensar heater

EVAP canister purge control soiencid
valve

EVAP canister vent control vaive

Vacuum cut valve bypass valve

MAP/BARQ switch solenoid valve

A A B o -

s =[x X OpR|H]|H|XR]|=X] = |x
|| X

Calculated load value

X: Applicable

*1: This item includes 1st trip DTCs. .
*2: This mode includes 1st trip fraeze frame data or freeze frame data. The iterns appear on CONSULT screen in freeze frame data

mode only if a 1st trip DTC or DTC is detected. For details, refer tc EC-42.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
| CONSULT (Cont’d)

FUNCTION
Diagnostic test mode Function
. This mode enables a technician o adjust some
Work support devices faster and more accurately by fellowing the
indications on the CONSULT unit. @l

Self-diagnostic resuits such as 1st trip DTC, DTCs
and 1st trip freeze frame data or freeze frame data

Self-diagnostic results
can be read and erased quickly.* 1 MA
Data monitor Input/Output data in the ECM can be read.
Diagnostic Test Mode in which CONSULT drives EM
Active fest some actuators apart from the ECMs and also shifts ’
some parameters in a specified range.
. . The status of system monitoring tests and the self-
DTC confirmation diagnosis status/result can be confirmed. LG
Function test Conducted by CONSULT instead of a technician to
determine whether each system is “OK" or “NG”.
ECM part numbers ECM part numbers can be read.
*1 The following emission-related diagnostic information is cleared when the ECM memory is erased. EE
1. Diagnostic trouble codes
2. 1st trip diagnostic trouble codes
3. Freeze frame data
4. 1st trip freeze frame data AT
5. System readiness test (SRT) codes
6. Tesl values
7. Others D
WORK SUPPORT MODE Ea
WORK ITEM CONDITION USAGE
THRTL POS SEN ADJ CHECK THE THROTTLE POSITION SENSOR SIGNAL. ADJUST | When adjusting throttle position sen-
IT TO THE SPECIFIED VALUE BY ROTATING THE SENSCR sor initial position B4 !
BODY UNDER THE FOLLOWING CONDITIONS.
e IGN SW “ON”
e ENG NOT RUNNING Sl
o ACC PEDAL NOT PRESSED |E’3H
IACV-AAC VALVE ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER THE When adjusting ignition timing and idla
FOLLOWING CONDITIONS. speed g
¢ ENGINE WARMED UP T
s NO-LOAD
FUEL PRESSURE RELEASE ¢ FUEL PUMP WILL STOP 3Y TOUCHING “START” DURING When releasing fuel pressure from @S
IDLING. fuel line
CRANK A FEW TIMES AFTER ENGINE STALLS.
EVAP SYSTEM CLOSE OPEN THE VACUUM CUT VALVE BYPASS VALVE AND CLOSE | When detecting EVAP vapor leak T
THE EVAP CANISTER VENT CONTROL VALVE tN ORDER TO peint of EVAP system
MAKE THE EVAP SYSTEM CLOSE UNDER THE FOLLOWING |
CONDITIONS.
e IGN SW “ON" HA
» ENGINE NOT RUNNING !
o AMBIENT TEMPERATURE IS ABOVE 0°C (32°F).
» NO VACUUM AND NO HIGH PRESSURE IN EVAP SYSTEM
« TANK FUEL TEMP. IS MORE THAN 0°C (32°F). EL
s WITHIN 10 MINUTES AFTER STARTING “EVAP SYSTEM
CLOSE” |
\
227 ‘
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

'SELF-DIAGNOSTIC MODE

DTC and 1st trip DTC
Regarding items of “DTC and 1st trip DTC”, refer to “DIAGNOSTIC TROUBLE CODE INDEX” (See EC-

2.).

Freeze frame data and 1st trip freeze frame data

Freeze frame data
item™1

Description

DIAG TROUBLE
CODE
[PXXXX]

Engine control component part/control system has a trouble code, it is displayed as “PXXXX". [Refer to
“Alphabetical & P No. Index for DTC (EC-2).]

FUEL 3YS-B1~2

FUEL 8Y5-B2*2

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

CALLD VALUE [%]

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

COOLANT TEMP
[°C] or [°F]

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

S-FUEL TRM-B1 [%]

S-FUEL TRM-B2 [%]

“Shart-term fuel trim” at the moment a malfunction is detected is displayed.

e The short-term fuel trim indicates dynamic or instantanecus feedback compensation to the base fuel

schedule.

L-FUEL TRM-B1 [%]

L-FUEL TRM-B2 [%]

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

than short-term fuel trim.

ENGINE SPEED
{rpm)

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

VEHICL SPEED [km/
h] or [mph]

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

ABSOL PRESS [kPa]
or [kg/icm?®] or [psi]

o The absolute pressure at the moment a malfunction is detected is displayed.

*1: The items are the same as those of 1st trip freeze frame data.
*2: Regarding model Y33, “-B1" indicates ieft bank and *-B2” indicates right bank.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE

CONSULT (Cont’d)

Monitored item ECM Main

[Unit] input signals Description Remarks
signals

CMPS-RPM Indicates the engine speed computed

(POS} [rpm]

from the POS signal (1° signal) of the
crankshaft position sensor {POS).

MAS AIR/FL SE {V]

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

When the engine is stopped, a ¢eftain
value is indicated.

COCLAN TEMP/S
[°C] or [°F]

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

When the engine coolant temperature
sensor is open or short-circuited, ECM
enters fail-safe mode. The engine coolant
temperature determined by the ECM is
displayed.

FR O2 SEN-B1 [V}

FR 02 SEN-B2 [V]

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

RR 02 SEN-B1 [V]

RR O2 SEN-B2 [V}

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

FR 02 MNTR-B1
[RICH/LEAN]

FR 02 MNTR-B2
[RICH/LEAN]

O10 O O O OO0

Display of front heated oxygen sensor
signal during air-fuel ratic feedback con-
trol:

RICH ... means the mixture became
“rich”, and control is being affected
toward a leaner mixture.

LEAN ... means the mixture became
“lean”, and control is being affected
toward a rich mixture.

After turning ON the ignition switch,
“RICH" is displayed until air-fuel mixture
ratic feedback control begins.

When the air-fuel ratio feedback is
clamped, the value just before the clamp-
ing s displayed continuously.

RR 02 MNTR-B1
[RICH/LEAN]

RR 02 MNTR-B?
[RICH/LEAN]

Display of rear heated oxygen sensor
signal during air-fuel ratio feedback con-
trok:

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

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

VHCL SPEED SE
[km/h) or [mph}

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

BATTERY VOLT [V]

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

OO

The throttle position sensor signal volt-
age is displayed.

THRTL/P SENZ [V]

Secondary throtife position sensor signal
voltage is displayed.

TANK F/TMP SE [°C]
or [°F]

The fuel temperature judged from the
tank fuel temperature 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]

O OO OO0 OO0 O OO0 O OO

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

NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
Regarding Y33 model, “-Bt” indicates left bank and “-B2” indicates right bank.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

Monitored item ECM Main
[Unit] input signals Description Remarks
signals g

START SIGNAL [ON/
OFF]

O

O

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

e After starting the engine, [OFF] is dis-
played regardiess of the starter signal.

CLSD THL/P SW
[ON/OFF]

Indicates mechanical contact [ON/OFF]
condition from the closed throttle paosition
switch signal.

CLSD THL POS [ON/
OFF]

Indicates idle position [ON/OFF] com-
puted by ECM according to the throttle
position sensor signal.

AIR COND SIG [ON/
OFF]

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

P/N POSI SW [ON/
OFF]

Indicates [ON/QFF] condition from the
park/neutral position switch signal.

PW/ST SIGNAL [ON/
OFF]

[ON/QFF] condition of the power steering
oil pressure switch determined by the
power steering oil pressure signai is indi-
cated.

LOAD SIGNAL [ON/
OFF]

Indicate [ON/OFF] condition from the
elactrical load signal andfor lighting
switch.

ON ... rear defogger is operating.
OFF ... rear defogger is not operating.

AMB TEMP SW [ON/
OFF]

O 10 |0 1000

Indicate [ON/QFF] condition from the
ambient temperature signal.

ON ... When the ambient temperature is
lower than specified value,

OFF ... When the ambient temperature is
higher than specified value.

IGNITION SW [ON/
OFF]

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

A/C PRESS SW [ON/
OFF]

O 0 O O 10000

Indicate [ON/OFF] condition of air condi-
tioner pressure switch signal.

ON ... A/C pressure is higher than speci-
fied value.

OFF .. A/C pressure is lower than speci-
fied value.

INJ PULSE-B1 [msec)

INJ PULSE-B2 [msec]

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

e When the engine is stopped, a c¢ertain
computed value is indicated.

B/FUEL SCHDL
[msec]

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

IGN TIMING [BTDC]

Indicates the ignition timing computed by
ECM accoerding to the input signais.

e When the engine is siopped, a certain
value is indicated.

IACV-AAC/V [step]

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

PURG VOL C/V [step]

O 000 ] O

Indicates the EVAP canister purge voi-
ume control valve computed by the ECM
according to the input signals.

The opening becomes larger as the
value increases.

A/F ALPHA-B1 [%]

A/F ALPHA-B2 (%]

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

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

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

EVAP SYS PRES [V]

The signal voltage of EVAP control sys-
tem pressure sensor is displayed.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
I\CJonitored item ECM Main
[Unit] input : Description Remarks
: signals
signals

AIR COND RLY [ON/
OFF]

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

FUEL PUMP RLY

Indicates the fuel pump relay contrcl con-

[ON/GFF] dition determined by ECM according to
the input signals.

INT/V SOL-B1 The control condition of the intake vaive

INT/V SOL-B2 timing control solencid valve is indicated.

[ON/OFF] ON ... Intake valve timing control is oper-
ating.
QOFF ... Intake vaive timing control is not
operating.

INT/V TIM-B1 Indicate [deg] of intake camshaft

INT/V TIM-B2 advanced angle.

[deg]

COOLING FAN [HI/
OFF]

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

HI ... High speed operation

QFF ... Stop

EGRC SOL/V [ON/
OFF] (flow/cut)

The control condition of the EGRC-scle-
noid valve (determined by ECM accord-
ing to the input signal) is indicated.
OFF ... EGH is cut-off

ON ... EGH is operational

VENT CONT/V [ON/
OFF]

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

ON ... Closed

OFF ... Open

FR 02 HTR-B1 [ON/
OFF]

FR 02 HTR-B2 {ON/
OFF}

Indicates [ON/OFF] condition of front
heated oxygen sensor's heater deter-
mined by ECM according to the input
signals.

RR 02 HTR-B1 [ON/
OFF]

RR Q2 HTR-B2 [ON/
OFF]

Indicates [ON/OFF] condition of rear

heated oxygen sensor's heater deter-
mined by ECM according to the input
signals.

VG BYPASS/V [ON/
OFF]

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

OFF ... Closed

PURG CONT SV
[ON/OFF]

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

ON ... Canister purge is operational
QFF ... Canister purge operation is cut-
off

CAL/LD VALUE [%]

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

ABSOL TH-P/S [%]

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

MASS AIRFLOW
[g-m/s]

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

FPCM DR VOLT [V]

The voltage between fuel pump and
FPCM is displayaed.

EC-69
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
Monitored item ECM Main
[Unit] input . Description Remarks
signals signals

FPCM [LOW/HI]

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

LOW ... Low amount of fuel flow

HI ... High amount of fuel flow

MAP/BARO SW/V
[MAP/BARC}

The control condition of the MAP/BARO
switch solenoid valve (determined by
ECM according to the input signal) is
indicated.

MAP ... Intake manifold absolute pressure
BAROQ ... Barometric pressure

ABSOL PRES/SE [V]

The signal voltage of the absclute pres-
sure sensor is displayed.

P(,OLTAGE Voltage measured by the voltage probe.
]
PULSE Pulse width, frequency or duty cycle e Only “#” is displayed if item is unable to

[msec] or [Hz] or [%]

measured by the pulse probe.

be measured.

e Figures with “#”s are temporary ones.
They are the same figures as an actual
piece of data which was just previously
measured.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the originai trouble
condition

Change the amount of fuel injection
using CONSULT.

If trouble symptem disappears, see
CHECK ITEM.

Harness and conneclor
Fuel injectors
Front heated oxygen sensor

IACV-AACN
OPENING

Engine: After warming up, idle the
engine.

Change the IACV-AAC valve opening
step using CONSULT,

Engine speed changes according to the
opening percent.

Harness and connector
IACV-AAC valve

ENG COOLANT
TEMP

Engine: Return to the original trouble
conditicn

Change the engine coolant
temperature using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
£ngine coolant temperature sensor
Fuel injectors

IGNITION TIMING

Engine: Return to the original trouble
conditicn

Timing light: Set

Retard the ignition timing using
CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Adjust ignition timing (by maving
camshaft position sensor)

POWER BALANCE

Engine: After warming up, idle the
engine.

AJC switch “OFF”

Shift lever “N”

Cut oft each injector signal one at a
time using CONSULT.

Engine runs rough or dies.

Harness and cennector
Compressicn

Injectors

Ignition coil with power transistor
Spark plugs

COOLING FAN

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

Cooling fan moves and stops,

Hamess and connector
Cooling fan motor

FUEL PUMP RELAY

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

Fuel pump relay makes the operating
sound.

Harngss and connector
Fuel pump relay

EGRC SOLENCID
VALVE

Ignition switch: ON

Turn solenoid valve “ON" and "OFF"
with CONSULT and listen to operating
sound.

Solenocid valve makes an operating
sound.

Hamess and connector
EGRC-solenocid valve

VALVE TIMING SOL

Ignition switch; ON

Turn solenoid valve “ON" and “OFF"
with CONSULT and listen to cperating
sound.

Solenocid valve makes an operating
sound.

Harness and connector
Intake valve timing control solenoid
valve

SELF-LEARNING
CONT

In this test, the coefficient of self-learning control mixture ratio rstumns to the original coefficient by touching "CLEAR" on the

screen.

PURG VOL CONT/H

Engine: After warming up, run engine
at 1,600 rpm.

Change the EVAP canister purge
volume control valve opening step
using CONSULT.

Engine speed changes according to the
opening step.

Harness and connector

+ EVAP canister purge volume control

valve

TANK F/TEMP SEN

Change the tank fuel temperature using CONSULT.

VENT CONTHN

lgnition switch: ON (Engine stopped)
Turn the VENT CONT/V “ON and
OFF" with CONSULT and listen for
operating sound.

Solenoid valve makes an operating
sound.

Harness or connector
EVAF canister vent control valve

VC/V BYPASSNV

tgnition switch: ON (Engine stopped)
Turn the VCA BYPASS/V “ON and
OFF"” with CONSULT and listen for
operating sound.

Solenoid valve makes an operating
sound.

Harness or connacter
Vacuum cut bypass valve

FURG CONT 5/V

Engine: Run engine at 2,000 rpm.
Turn the EVAP canister purge control
solenoid valve “ON" and “OFF" using
COMNSULT and listen for operating
sound,

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

VC ON ... Vacuum exists.

VC OFF ... Vacuum does not exist.

Harness and connector

EVAF canister purge control solenoid
valve

Vacuum hose

MAP/BARO SW/NV

ignition switch: ON

{Engine stopped)

Turn the MAP/BARO switch solenoid
valve between “MAP" and "BARQ"
using CONSULT and listen for
operating scund.

MAP/BARO switch solenoid valve makes
an cperating sound.

Harness and connector
MAP/BARQ switch solenoid valve

FPCM

Ignition switch: ON

Select “LOW" and “HI" with
CONSULT and check that "FPCM D/R
VOLT" of CONSULT changes.

“FPCM D/R VOLT" of CONSULT
changes as follows;

LOW ... Approx. 4.7V

HI ... Approx. 0.4V

Harmess and cennector
FPCM

EC-71
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DTC CONFIRMATION MODE

SRT STATUS mode
For details, refer to “SYSTEM READINESS TEST (SRT) CODE", EC-42.

DTC WORK SUPPORT mode

CONSULT (Contd)

Test mode Test item Condition Reference page

PURGE FLOW P1447 EC-439

VC CUT/V BP/V P1431 EC-457

EVAPORATIVE PURG CN/NV & S/V P1483 EC-470
SYSTEM PURG VOL CN/V P1444 EC-426
EVAP SML LEAK P0440 EC-288

EVAP SML LEAK P1440 EC-414

FR 02 SEN-B1 PO131 EC-186

FR 02 SEN-B1 PO132 EC-172

FR 02 SEN-B1 P0133 EC-178

FR O2 SENSOR FR Q2 SEN-B1 P013C EC-159
FR O2 SEN-B2 P0Q151 _ i . EC-166

FR O2 SEN-B2 PG152 Eﬁfg.}g gorresponding trouble diagnosis EC172

FR Q2 SEN-B2 PO153 EC-178

FR 02 SEN-B2 P0150 EC-159

RR Q2 SEN-B1 P0137 EC-200

RR 02 SEN-B1 P0138 EC-208

AR 02 SENSOR RR 02 SEN-B1 P0139 EC-216
RR 02 SEN-B2 P0O157 EC-200

RAR ©2 SEN-B2 PO158 EC-208

RR {2 SEN-B2 P0159 EC-216

EGR SYSTEM P0400 EC-271

EGR SYSTEM EGRC-BPT/NVLY P0402 EC-280
EC-405

EGR SYSTEM P1402
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
CONSULT (Cont'd)

FUNCTION TEST MODE

FUNCEES TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
e Ignition switch: ON il
SELF-DIAG (Engine stopped) "
— bject
RESULTS e Displays the results of on board Objective system
diagnostic system. A
e Ignition switch: ON e Harness and connector
(Engine stopped) Throttle valve: OFF e Throttle position sensor (Closed e
= Throttle position sensor circuit is | openad throttle position) ELE
CLOSED THROTTLE tested when throttle is opened and e Throttle position sensor (Closed
POSI closed fully. (“IDLE POSITION” is throttle position) adjustmant e
the test item name for the vehicles | Thretile valve: ON e Throttle linkage '
in which idle is selected by throttle | closed o Verify operation in DATA
position sensor.) MONITOR mode.
e Harness and connector
« Ignition switch: ON Range (Throttle e Throttle positicn sensor
THROTTLE POSI (Engine stopped) _|valve fully opened | More than |® ["ottle position sensor FE
e Throttle position sensor circuit is adjustment
SEN CKT ) — Throttle valve | 3.0V :
tested when throttle is opened and fully closed) e Throttle linkage
closed fully. y « Verify operaticn in DATA AT
MONITOR mode.
« Ignition switch: ON Out of N/P OFF : m:gizf :‘Q:Cff’””ec“’r BD
PARK/NEUT POS| (Engine stopped) positions Park/Neutral position rela
SW CKT » Inhibitor circuit is tested when shift . Linkage or e
lever is manipulated. In N/P positions | ON adjustment A
= ignition switch: ON
(Engine stoppsd) = Harness and connector BA
I N
FUEL PUMP o Fuel pump circuit is tested by There is pressure pulsation on : Iitlj:I pzmp rela
CIRCUIT checking the pulsation in fuel the fuel feed hose. Fuel ::i'lteriio )iIn
pressure when fuel tube is * g9ing ER
pinched. » Fuel leval
» Ignition switch: ON ‘
(Engine stopped) The solenoid valve makes an | e Harness and connector o
VALVE TIMING S/V | e Intake valve timing control . -
. operating sound every 3 ¢ Intake valve timing control
CIRCUIT solenoid circuit is tested by .
. A i seconds. solenoid. HS
checking solencid valve operating
noise.
= Ignition switch: ON BT !
EGRC S0V (Engine stoppgd) T The Sglenoud valve makes an e Harness and connector
o« EGRC-solenoid valve circuit is operating sound every 3 ) \
CIRCUIT . ; o EGRC-solenoid valve
tested by checking solencid valve | seconds. 1A
operating noise. i
e Ignition switch: ON
COOLING FAN (Engine stopped) The cooling fan rofates and | ® Hamess and connector EL
. L e Gooling fan motor |
CIRCUIT e Cooling fan circuit is tested when | stops every 3 seconds. Cooling fan rela
cooling fan is rotated. * 9 y
B4
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

START SIGNAL
CIRCUIT

e Ignition switch: ON — START

« Start signal circuit is tested when
engine is started by operating the
starter. Battery voltage and water
temperature before cranking, and
average battery voltage, mass air
flow sensor output voltage and
cranking speed during cranking
are displayed.

Start signal: OFF — ON

# Harness and connecter
« Ignition switch

PW/ST SIGNAL
CIRCUIT

« Ignition switch: ON
{Engine running}

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

Locked position CN

Neutral pasition OFF

» Harness and connecior
e Power steering oil pressure swiich
o 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 krvh
{2 MPH)

e Harness and connector
e Vehicle speed sensor
e Electric speedometer

IGN TIMING ADJ

After warming up, idle the engine.
Ignition timing is chacked by read-
ing ignition timing with a timing
light and checking whether it
agrees with specifications.

The timing light indicates the
same value on the screen.

e Adjust ignition timing (by moving
camshaft position sensor}

e Camshaft position sensor drive
mechanism

MIXTURE RATIO
TEST

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

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

» INJECTION SYS (Injector, fuel
pressure regulator, harness or
connector)

o IGNITION SYS (Spark plug, igni-
tion coil with power transistor har-
ness or connector)

o« VACUUM S5YS (Intake air leaks}

» Front heated oxygen sensor circuit

« Front heated oxygen sensor
operation

¢ Fuel pressure high or low

e Mass air flow sensor

POWER BALANCE

After warming up, idie the engine.
» Injector operation of each cylinder
is stopped one after another, and
resultant change in engine rotation
is examined to evaluate combus-
tion of each cylinder. {This is only
displayed for models where a
seguential multiport fuel injection
system is used.)

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

o Injector circuit (Injector, harmess or
connector)

» Ignition circuit (Spark plug, ignition
coil with power transistor harness
of CONNEeCtor)

« Compression

e Valve timing

IACV-AAC/V
SYSTEM

After warming up, idle the engine.
e |IACV-AAC valve system is tested
by detecting change in engine
speed when IACV-AAC valve
opening is changed to 1 step, 25
steps and 102 steps.

Difference in engine speed is
greater than 150 pm betwean
when valve opening is at 102
steps and at 25 steps.

s Harness and connector

e |ACV-AAC valve

e Air passage restriction between air
inlet and IACV-AAC valve

o |AS (Idle adjusting screw} adjust-
ment

236
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE (Recording vehicle data)

CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in “DATA MONITOR”
mode.
1. “AUTO TRIG” (Automatic trigger):
e The malfunction will be identified on the CONSULT screen in reai time.
In other wards, DTC/1st trip DTC and malfunction item will be displayed at the moment the malfunc-
tion is detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA MONi-
TOR cannot continue any tonger after the maifunction detection.
2. “MANU TRIG” (Manual trigger):
e DTC/1st trip DTC and malfunction item will not be displayed automatically on CONSULT screen even
though a malfunction is detected by ECM.
DATA MONITOR can be performed continuously even though a malfunction is detected.
Use these triggers as follows:

1. “AUTO TRIG”
e While trying to detect the DTC/1st trip DTC by performing the “DTC CONFIRMATION PROCEDURE”,

be sure to select to “DATA MONITOR (AUTO TRIGY’ mode. You can confirm the malfunction at the

moment it is detected.
e While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO

TRIG)” mode, especially in case the incident is intermittent.

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

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

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

[l secect monmor 1tem | [ sET REcoRDING COND | [ ser Recomomacono |

ECM INPUT SIGNALS ICRCCE | vaw TR | [ auto Tric | REERTTRETE

[ SELECTION FROM MENU | [
|
|
I

I

I 1|
I 1
I

[serina|| START

.-

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

SEF528Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Genaric Scan Tool (GST): Sample

SEF139P

\

Data I|nk
connector for GST

[

S
D

Brake pedal
S

f}

SEF046T

VTX GENERIC CBD Il
PROGRAM CARD

Press [ENTER]

Sample screen*

SEF388S

OBD Il FUNCTIONS

FO: DATA LIST
F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

F4: CLEAR DIAG INFO
F5: O2 TEST RESULTS
F7: ON BOARD TESTS
F8: EXPAND DIAG PROT
F9: UNIT CONVERSION

Sample screen*®

SEF4188)
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Generic Scan Tool (GST)

DESCRIPTION
Generic Scan Tool (OBDII scan tool) complying with SAE J1978
has 7 different functions explained on the next page.

IS09141 is used as the protacol.
The name “GST” or “Generic Scan Tool” is used in this service

manual.

GST INSPECTION PROCEDURE

1.  Turn off ignition switch.
2. Connect “GST” to data link connector for GST. (Data link con-
nector for GST is located under LH dash panel near the hood

lock release handle.)

3. Turn ON ignition switch.
4. Enter the program according to instruction on the screen or in

the operation manual.
(*: Regarding GST screens in this section, sample screens are

shown.)

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

For further information, see the GST Operation Manual of the

tool maker.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Generic Scan Tool (GST) (Cont’d)

FUNCTION
Diagnostic test mode Function
MODE 1 READINESS TESTS This mode gains accgs:s tq current emission-related data values, .lncludlng anaiog
inputs and outputs, digital inputs and outputs, and system status information. al
- &
This mode gains access to emission-related data value which were stored by ECM
MODE 2 FREEZE DATA
( ) during the freeze frame. [For details, refer to “Freeze Frame Data” (EC-66).]
. . i . . I
MODE 2 DTCs This mode gains access to emission-related power train trouble codes which were A
stored by ECM.
This mode can clear all emission-related diagnestic information. This includes: i
e Clear number of diagnastic trouble codes (MODE 1)
e Clear diagnostic trouble codes (MODE 3)
MODE 4 CLEAR DIAG INFO e Clear trouble code for freeze frame data (MODE 1) LE
e Clear freeze frame data (MODE 2}
» Reset status of system monitoring test (MODE 1)
o Clear on board monitoring test results (MODE 6 and 7)
MODE 6 (ON BOARD TESTS) This mode accesses the results of on poard dlagno§tlc monitoring tests of specific
components/systems that are not continuously menitored.
This mode enables the off board test drive tc obtain test results for emission-related FE
MODE 7 (ON BOARD TESTS) powerirain components/systems that are continuously menitored during normal driv-
ing conditions. AT
This mode can close EVAP systern in ignition switch “ON” position {Engine stopped).
When this mode is performed, the following parts can be opened or closed.
e EVAP canister vent contral open E)
e Vacuum cut valve bypass valve closed
In the following conditions, this mode cannot function.
MODE 8 — e Low ambient temperature EA
o Low battery voltage
« Engine running
e Ignition switch “OFF” RUA
e Low fuel temperature
« Too much pressure is applied to EVAF system
BR
8T
BT
HA
EL
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TROUBLE DIAGNOSIS — Introduction

Sensors

Actuators

B -
o

MEFC36D

SEF234G

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

Weather conditions,
Symptoms

SEF307L

Introduction

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

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

A visual check only may not find the cause of the problems. A road
test with CONSULT (or GST) or a circuit tester connected should
be performed. Follow the “Work Flow” on EC-80.

Before undertaking actual checks, take just a few minutes to talk
with a customer who approaches with a driveability complaint. The
customer can supply good information about such problems, espe-
cially intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “Diagnostic Worksheet” like
the example below should be used.

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

Diagnostic Worksheet

There are many operating conditions that lead to the malfunctions

of engine components. A good knowledge of such conditions can

make troubleshooting faster and more accurate.

In general, each customer may feel differently about a given prob-

lem. It is important to fully understand the symptoms or conditions

for a customer complaint.

Utilize a diagnostic worksheet like the one shown below in order to

organize alf the information for troubleshooting.

Some conditions may cause the malfunction indicator lamp to

come on steady or blink and DTC to be detected. Examples:

e Vehicle ran out of fuel, which caused engine misfire.

e Fuel filler cap was left off or incorrectly screwed on, allowing
fuel to evaporate into the atmosphere [for models with EVAP
(SMALL LEAK)] diagnosis.
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

WORKSHEET SAMPLE
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date

Fuel and fuel filler cap

(] Vehicle ran oul of fuel causing misfire.
U Fue! filler cap was left off or incorrectly screwed on.

Engine conditions

Engine speed 1 \

O impossible {o start O No combustion O Partial combustion
. O Partial combustion affected by throttle position
O Startabil . -
ity O Partial combustion NOT affected by throttle position
O Possible but hard to start O Others [ ]
. O No fast idle 17 Unstable 1 High idle O Low idle
O Idling
10 Others [ i
Symptems
O Stumble 7 Surge [J Knock O Lack of power
O Driveability O Intake backfire [ Exhaust backfire
1 Others [ ]
O At the time of start O While idling
O Engine stail L] While accelerating O While decelerating
O Just after stopping 1 While loading
Incident occurrence EI Just after dglwery 0 FFecentIy .
('} In the morning [J At night O In the daytime
Frequency O All the time [ Under certain conditions [J Sometimes
Weather conditions [0 Not affected
Weather O Fine [1 Raining O Snowing 0 Others [ ]
Temperature 1 Hot O Warm O Cool d Cold O Humid °F
O Cotd O Buring warm-up O After warm-up

| }
0 2,000 4,000

1
6,000 8,000 rpm

Road conditions O In town O In suburbs 3 Highway O Off road (up/down)
O Not affected
O At starting O While idling 0O At racing
00 While accelerating L] While cruising
Driving conditions [J While decelerating [ While turning (RH/LH)
Vehicle speed [T AU SN TN N SR NV S S R
10 20 30 40 50 60 MPH

Malfunction indicator lamp

Ll Turned on ] Not turned on

EC-79
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TROUBLE DIAGNOSIS — Work Flow

Work Flow

CHECK IN

v

CHECK INCIDENT CONDITIONS, et STEP |
Listen to customer complaints. {Get symptoms.)

v

CHECK DTC and FREEZE FRAME DATA, *q

Check and PRINT QUT (write down}, (1st trip} Diagnostic Trouble Code (DTC) and o B et STEP 1
Freeze Frame Data {Pre-check). Then clear. Paste it in repair order sheet.

it DTC is not available even if MiL lights up, check ECM fail-safe. (Refer to EC-88.)
Also check related service bulletins for information.

Symploms coliected No symptoms, except MIL
lighds up, or {1st trip)
i DTC exists at STEP (/.
r
Verify the symptom by driving in the condition the cus- >
tl}mel‘ described o L STQF) '§|
Normal Code Maffunction Code
{at STEP 11} (at STEP I}
¥ hd N
lNc;DENT lNFORMA‘TtON ........................................... STEF’ EV

Verify the {1st trip} DTG by performing the “DTC CONFIRMATION PROCEDURE".

¥

Choose the appropriate action. *2 STEP V

\ 4

Malfunction Code (at STEP I or 1V) ,LNormal Code {at both STEP Il and 1V}
BASIC INSPECTION
SYMPTOM BASIS (at STEP for Ill)

¥
Periorm inspactions accord-
ing to Symplom Matrix
Chart,

Y !

TROUBLE DIAGNOSIS FOR DTC PXXXX.

v

REPAIR/REPLACE

NG FINAL CHECK

4 STERP VI

*1:
2

“3:

*4:

Confirm that the incident is completely fixed by parforming BASIC INSPECTIONande |~~~ STEP Vi
DTC CONFIRMATION PROCEDURE {or OVERALL FUNCTION CHECK),

Then, erase the unnecessary (already fixed) DTCs in ECM and TGM (Transmission
Gontrol Module).

4 OK

CHECK OUT
If completion of SRT is needed, drive the vehicle
under the specific pattern. Refer to EC-44,

i the incident cannot be duplicated, see “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-108.

If the on board diagnhostic system cannot be performed, check main power supply and ground circuit (See TROUBLE
DIAGNOSIS FOR POWER SUPPLY, EC-109). )

if time data of “SELF-DIAG RESULTS” is other than “0” or “it” refer to “TROUBLE BIAGNOSIS FOR
INTERMITTENT”, EC-108.

If the matlunction part cannot be found, refer to “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-108.
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TROUBLE DIAGNOSIS — Work Flow

STEP

Description for Work Flow
DESCRIPTION ‘

STEP |

Get detailed information about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORK SHEET”, EC-78.

STEP HI

Before confirming the concern, check and write dowr: (print out using CONSULT or Generic Scan Tool) the Diag-
nostic Trouble Code (DTC) and the (1st trip} freeze frame data, then erase the code and the data. {Refer to EC-

52.) The (1st trip) DTC and the {1st trip) freeze frame data can be used when duplicating the incident at STEP !l &

V.

Study the relationship between the cause, specified by (1st trip) DTC, and the symplom described by the customer.

(The “Symptom Matrix Chart” will be useful. See page EG-90.)
Also check related service bulletins for information.

STEP 1l

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

to the vehicle in DATA MONITQR (AUTO TRIG) mode and check real time diagnosis results.
I the incident cannot be verified, parform INCIDENT SIMULATION TESTS. (Refer to Gl section.)
If the malfunction code is detected, skip STEP IV and perform STEP V.

STEP IV

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

During the (st trip) DTC verification, be sure to connect GONSULT to the vehicle in DATA MONITOR (AUTC
TRIG) mode and check real time diagnosis results.

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

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

native.
The “NG” result of the “OVERALL FUNCTION CHECK” is the same as the {1st trip} DTC detection.

STEP V

Take the appropriale action based on the results of STEP | through IV.

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

if the normal code is indicated, proceed to the BASIC INSPECTION on next page. Then perform inspections
according to the Symptom Matrix Chart. (Refer to EC-90.)

STEP VI

{dentify where to begin diagnosis based on the relaticnship study between symptom and possible causes. Inspect
the systemn for mechanical binding, loose connectors or wiring damage using (tracing) “Hamess Layouts”.

Gently shake the related connectors, components or wiring harness with CONSULT set in “DATA MONITOR
(AUTO TRIG)” mode.

Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-
SULT. Refer to EC-93.

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 detaiis, refer to Gl
section (“HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspection”).
Repair or replace the maifunction parts.

STEP VII

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

Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code (Diagnostic trouble code No.
PO00C or 0505) is detected. If the incident is still detected in the final check, perform STEP VI by using a different
method from the previous one.

Bafore returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) (1st trip) DTC in
ECM and TGM (Transmission Control Module). (Refer to EC-52.)

EC-81
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection

Precaution:

Perform Basic Inspection without electrical or mechanical
loads applied;

e Headlamp switch is OFF,

e Air conditioner switch is OFF,

e Rear window defogger switch is OFF,

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

SEF142] [ BEFORE STARTING

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

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

e Hamass connectors for improper con-
nections

o Vacuum hoses for splits, kinks, or
improper connactions

e Wiring for improper connections,
pinches, or cuts

o 7
\

Data link connector
for CONSULT

B h 4

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

“ENGINE” from the menu. (Refer to page

EC-63.)
A 4
Clearance
serzigu| | CHECK FI CAM. NG | Check FI cam, refer to EC-
Warm up engine to normat operating tem- | a1,

perature and make sure there is clearance
between FI cam and roller (pin).

lOK
®

(Go to next page.)
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)

D) ®
B acv-aacy aDd B [T
SET ENGINE RPM AT THE D]
SPECIFIED VALUE UNDER
THE FOLLOWING CONDITION CHECK IGNITION TIMING. NG_ Adjust ignition timing by &l
e ENG WARMED UP 1. Warm .up engine to normal tuming camshatft position
® NG LOAD operating temperature. sensor. Refer to EC-33.
2. Select “IACV-AACHV ADJ" MA
in "WORK SUPPORT" mode.
l START ] 3. Touch “START".
MEES57D 4. Check ignition timing at idle EM
using timing light.
D Ignition timing:
15°¢2° BTDC LS
-~ OR
= Front Intake air d"'m\ . Warm up engine to normal

operating temperature.

. Stop engine and disconnect
throtlle position sensor harness
connector. EE

3. Start engine.

4. Check ignition timing at idle

using timing light. AT

Ignition timing:
15°+2° BTDC

N
Throitle position sensor.
harness connector

W BN

D,
oK PD
A4 FA
CHECK BASE IDLE SPEED. NG | Adjust base idle speed by
1. Select “IACY-AAC/V ADJ” in " tuming idle speed adjust-
“WORK SUPPORT” mode. ing screw. BA
2. When touching “START”, does Refer to “Idle Speed/
engine speed fall to Ignition Timing/ldle Mixture
600+50 rpm Ratio Adjustment” in EC- BR
(in “P” or “N” position}? 33.
SEF043T
CR
Does engine run at 8T
B Aacv-AAC/Y ADJ B[] 600+50 rpm
{in “P” or “N" position)?
SET ENGINE RPM AT THE RS

SPECIFIED VALUE UNDER
THE FOLLOWING CONDITION

lOK

® ENG WARMED UP BT

e NO LCAD (Go to next page.)

[ START ] HA

MEF657D
N ?y S -
il d/jt Idle speed [5):4

dme;mspee -@ upe e
o
m"}\ 3
SEF115T]
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TROUBLE DIAGNOSIS — Basic Inspection

Throttle opener

Throttle opener
rod should

move up

when the vacuum
is applied.

Never touch. Throttle drum

SEF793W
7r MONITCR ¥ NOFAIL
GLSP THL/P 8W ON
I RECORD H
SEF121W,
1 Ty

Throttle adjust screw

SEF402W

Basic Inspection (Cont’d)

CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION. (Check throttle
position sensor idle position.)

» Always check ignition timing and base idle
speed before performing the followings.

1. Warm up engine to normal operating tem-
perature.

2. Check F! cam, refer to procedure .

3. Stop engine.

4, Remove the vacuum hose connected to the
throttle opener.

5. Connect suitable vacuum hose to the vacuum
pump and the throttle opener as shown in the
figure. '

6. Apply vacuum [more than -40.0 kPa (-3C0
mmHg, —11.81 inHg}] until the throtile drum
become free from the rod of the throttle
opener. During the TPS adjustment, the
vacuum sheuld be applied (Until step ).
7. Turn ignition switch “ON".

8. Selact “DATA MONITOR" mode with
CONSULT.
9. Select “"CLSD THL/P SW' from the
menu,
10, Read “CLSD THL/P SW" signal
under the following conditions.

e Insert a 0.2 mm {0.008 in} and 0.3 mm (0.012
in) feeler gauge alternately between the
throttle adjust screw (TAS) and throttle drum
as shown in the figure and check the signal.

“CLSD THL/P SW signal should remain

“ON” while inserting 0.2 mm {0.008 in) feeler

gauge.

“CLSD THL/P SW” signal should remain

“OFF" while ingerting 0.3 mm {0.012 in)

fealer gauge.

NG

Throtlle position
switch connector

e — G
8

2]

CR

7. Disconnect closed throttle position
switch harness connector.

8. Connect the tester probe to closed
throttle position switch terminals &
and @ .

9. Check harness continuity under the
following conditions.

» Insert the 0.2 mm (0.008 in) and 0.3 mm
(0.012 in) feeler gauge alternately between
the throttle adjust screw (TAS) and throttle
drum as shown in the figure and check conti-
nuity.

“Continuity should exist” while inserting 0.2

mm {0.008 in) feeler gauge.

“Continuity should not exist” while inserting

0.2 mm (0.012 in) feeler gauge.

®

SEF800W

OK

ADJUSTMENT

Refer to *“THROTTLE POSI-
TION SENSOR IDLE POSI-
TION ADJUSTMENT™.

Go to EC-86.

OK

*

h

« Reconnect throttle position sensor
harness connector and closed throttle
position switch hamess connector.

» Rev engine {2,000 to 3,000 rpm} 2 or
3 times under no-load and then run
angine at idle spesd.

&

v

©
{Go to next page.}
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TROUBLE DIAGNOSIS — Basic Inspection
Basic Inspection (Cont’d)

PN ®
oS
Q@
RESET THROTTLE POSITION SENSOR IDLE @H
= POSITION MEMORY.
~ =3 Note: Always warm up engine to normal
ar operating temperature. If engine is
@ cool, the throttle position sensor idle M2
position memory will not be reset cor-
rectly.
1. Start engine.
SEFB64Y 2. Wanm up engine to normal operating tem- EM
perature.
3. Select “CLSD THL/POS” in “DATA
MONITOR" mede (Manual trigger)
¥ MONITOR v NOFAIL with CONSULT. ﬂ_—.@
CLSD THL/P SW ON 4. Btop engine. {Turn ignition switch “OFF™.}
‘ i itch "ON? itatl
CLSD THL POS OFF « 5 ;’;:Cr:r;r:%glltlon switch “ON” and wait at least 5
6. Turn ignition switch “OFF” and wait at least 5
seconds.
7. Repeat steps 5 and 6 until "CLSD
THL/POS” in "DATA MONITOR” FE
mode with CONSULT changes to
IEONI!l
OR -
| RECORD ‘ir:;r. 7. Repeat steps 5 and 6, 20 times. : AT’
SEF741W| | =
)
% MONITOR % NOFAIL L PD
Stop engine, release vacuum then remove the
CLSD THL/P SW ON vacuum hose and handy vacuum pump from
CLSD THL POS CN « the throttle opener. Reinstall the original F@k
vacuum hose to the throttte opener securely. (a
(R
b A
CHECK TARGET IDLE SPEED. NG pl Adjust idle speed. Refer to
= Read the engine idle speed in "DATA “Idle Speed/Ignition Timing/ 21g,
RECORD MCNITOR" mode with CONSULT. Idie Mixture Ratio Adjustment” R
SEF742W| 65050 rpm in EC-33.
{in “P” or “N’’ position)
OR % i
Check target idle speed. gT
650+50 rpm
(in “P” or “N” position)
BS
oK RIS
4
After this inspection, unnecessary diag- ET
nostic trouble code No. might be dis- =
played.
o Erase the stored memory in ECM
and TCM (Transmission Controi [Hzﬂ@&
Module).
Refer to “ON BOARD DIAGNOSTIC
SYSTEM DESCRIPTION" (EC-52)
and "HOW TO ERASE DTC" in AT EN
section.
s Erase the store memaory in ABS/TCS
centrol unil. Refer to “TROUBLE
DIAGNOSIS FOR ABS/TCS CilU H@zv(
SIGNAL”, EC-481 or refer to &
(“*TROUBLE DIAGNQSIS", HOW TO
ERASE SELF-DIAGNOSTIC
RESULTS"} in BR section.
¥
INSPECTION END
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TROUBLE DIAGNOSIS — Basic Inspection

TEMP

3

l(_)y

120

270

SEF246F

Throttle opener

Throttle opener
rod should
move up

when the vacuum /
is applied.

Never touch.

Threttle drum

SEF793wW

a1

Throttle adjust screw
- (Never adjust)

Throttle body
o/

B |

N

~
?/
SEF402W]|
Yr MONITCR s NO FAIL
CLSD THL/P SW ON
| RECORD |
SEFS77W
¥r MONITOR ¢ NO FAIL
CLSD THL/P SW OFF
[ RECORD
SEFi22W

Basic Inspection (Cont’d)
THROTTLE POSITION SENSOR IDLE POSITION ADJUST-

MENT

Note:

¢ Never adjust throttle adjust screw (TAS).

e Do not touch throttle drum when checking “CLSD THL/P
SW” signal or “continuity”, doing so may cause an incor-
rect adjustment.

1. Warm engine up to normal operating temperature.

2. Check Fl cam. Refer to procedure [€.

3. Stop engine.

Note: If handy vacuum pump is a already set, go to step 7.

4. Remove the vacuum hose connected to the throttle opener.

5. Connect suitable vacuum hose to the vacuum pump and the
throttle opener as shown in the figure.

6. Apply vacuum [more than —40.0 kPa (-300 mmHg, —-11.81

7.

inHg)] until the throttle drum become free from the rod of the
throttle opener. During the TPS adjustment the vacuum should

be applied.
Loosen throttle position sensor fixing bolts.

8.  Turn ignition switch “ON".

9. Select “DATA MONITOR” mode with CONSULT.

10. Select “CLSD THL/P SW” from the menu.

11. Read “CLSD THL/P SW" signal under the following
conditions.

e Insert 0.2 mm (0.008 in) feeler gauge between throttle
adjust screw and throttle drum as shown in the figure
and check the following.

e Open throttle valve and then close.

e “CLSD THL/P SW” signal should remain “OFF”
when the throttle valve is closed. (If signal is “ON”,
turn throttle position sensor body counterclock-
wise until the signal switches to “OFF”.)

12. Temporarily tighten sensor body fixing bolts as follows.

e Gradually move the sensor body clockwise and
stop it when “CLSD THL/P SW” signal switches
from “OFF” to “ON”, then tighten sensor body fix-
ing bolts.

13. Make sure the signal is “ON” when the throttle valve is
closed and “OFF” when it is opened. Repeat it 2 or 3
fimes.

14. Remove 0.2 mm (0.008 in) feeler gauge then insert 0.3
mm (0.012 in) feeler gauge and check the following.
Make sure the signal remains “OFF” when the throttle
valve is closed. Repeat it 2 or 3 times.

15. Tighten throttle position sensor.

Check that the “CLOSED THL/SW" signal remains
“QFF” while closing throttie valve. If NG, repeat from
the step 4.
After this adjustment, go to procedure RESET
THROTTLE POSITION SENSOR IDLE POSITION
MEMORY.

OR

@ 8. Disconnect closed throttle position sensor harness con-

nector.
9. Connect tester prove to the closed throttle position

switch terminals & and and check continuity under
the following conditions.
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TROUBLE DIAGNOSIS — Basic Inspection

Clockwise

1o
nle

Counter-

clockwise \LQJ K\@
m@LThrotﬂe body

e

SEF403W

AE G

Throttle position
switch connector

6
8

SEF300T

Basic Inspection (Cont’d)

11.

12.

13,

Insert the 0.2 mm (0.008 in) feeler gauge between the
throttle adjust screw and throttle drum as shown in the
figure and check the following.

Open throttle valve then close.

The continuity should not exist while closing the
throttle valve. If the continuity exists, turn throttle
position sensor body counterclockwise until the
continuity does not exist.

Temporarily tighten sensor body fixing bolts as follows.
Gradually move the sensor body clockwise and
stop it when the continuity comes to exist, then
tighten sensor body fixing bolts.

Make sure the continuity exists when the throttle valve
is closed and continuity does not exist when it is
opened. Repeat it 2 or 3 times.

Remove 0.2 mm (0.008 in) feeler gauge then insert 0.3
mm (0.012 in) feeler gauge and check the following.
Make sure the continuity does not exist when the
throttle valve is closed. Repeat it 2 or 3 times.

Tighten throttle position sensor.

Check that the continuity does not exist while closing
the throttle valve. If NG, repeat from the step 5.

After this adjustment, go to procedure RESET
THROTTLE POSITION SENSOR IDLE POSITION
MEMORY.

EC-87

@
A
EM
e
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B
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2
&
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TROUBLE DIAGNOSIS — General Description

ity chart.

Diagnostic Trouble Code (DTC) Inspection
Priority Chart

If some DTCs are displayed at the same time, perform inspections one by one based on the following prior-

Priority

Detected items (DTC)

1

e ECM (P0605, 0301)

o Mass air flow sensor
(P0O100, 0102)

» Throttle position sensor (FO120,
0403)

e EGRC-solenoid {P1400, 1005}

o A/T communication line (P0600,
0504), (P1605, 0804)

« Vehicle speed sensor
{P0500, 0104)

» Intake air temperature sensor
(P0O110, 0401)

# Knock sensor (P0325, 0304),
(P0330, 0212)

« Crankshaft position sensor (OBD}
circuit (P0335, 0802) {P1336,
0905)

« Tank fuel temperature sensocr
(P0180, 0402}

e Engine coolant temperature sensor
(PO115, 0103) (P0125, 0808)

o Ignition signal circuit (P1320, 0201)

e Park/Neutral position switch
(P1706, 1003)

e Camshaft position sensor (P0340,
0101)

» EGR temperature sensor (P1401,
0305)

» A/T related sensors, solenocid
valves and switches (P0O705 -
PO725, 1101 - 1208) (P0740Q, 1108
- 1208)

e Absolute pressure sensor (PG105,
0803}

o MAP/BARO switch solenoid valve
{P1105, 1302}

« Tandem throttle position sensor
{(P1125, 0110}

» Secondary throttle position sensor
{P1120, 0406}

» Rear heated oxygen sensor
{PO137 - PO140) (0150 - 0152,
0707), (PO157 - PO160) (0313 -
0315, 0708)

e Front heated oxygen sensor's
heater (P0135, 0901) {P0155,
1001)

e Closed throttle position switch
(PO510, 0203}

o Intake valve timing control position
sensor circuit (P1140, 1303),
(P1145, 1304)

o Front heated oxygen sensor
(P0O130 - PO134, 0303, 0409 -
0412) {(PG150 - PO154, 0413 -
0415, 0503, 0509)

s Rear heated oxygen sensors
heater (P0141, 0802}, (P0161,
1002)

. » EVAP control system pressure

sensor {P0450, 0704}

» Vacuum cut valve bypass valve
(P1491, 0311} (P1490, 0807)

» EVAP canister vent control valve
{PD4486, 0903) (F1446, 0215)
{P1448, 0309)

« EVAP canister purge volume con-
frol valve (P1444, 0214) (P0443,
1008)

o EVAP control system purge flow
monitoring (P1447, 0111)

o EVAP canister purge control valve/
solenoid valve (P1493, 0312},
(P1492, 0807)

e EGR function {P0400, 0302)
(P1402, 0514)

e EVAP control system (SMALL
LEAK) (P0440, 0705) (P1440
0213}

e EGRC-BPT valve function
(P0402, 0306)

o IACV-AAC valve
(PO505, 0205)

* TGS signal (P1210, 0108)

e Misfire (PO300 - P0O308, 0701 -
0601)

e Closed locp control
(P1148, 0307) (P1168, 0308)

e A/T function (P0731 - P0O734,
1103 - 1106) (P0744, 1107)

» Fuel pump control module
(FPCM) {P1220, 1305}

» Fuel injection system function
(PO172, 0114), (PO171, 0115),
{PO175, 0208), (PO174, 0210)

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

e Intake valve timing control func-
tion (P1110, 0805), (P1135,
1301)
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

The ECM enters fail-safe mode, if any of the following malfunctions are detected due to the open or short cir-

cuit.
When the ECM enters the fail-safe mode, the MIL illuminates.

DTC No. el
CONSULT . Detected items Engine operating condition in fail-safe mode
GST ECM
A,
PO100 0102 Mass air flow sensor cir- | Engine speed will not rise more than 2,400 rpm due to the fuel cut.
cuit
P0115 0103 Engine coolant tempera- | Engine coolant temperature will be determined by ECM based on the time EM
ture sensor circuit after turning ignition switch “ON” or “START".
CONSULT displays the engine coolant temperature decided by ECM.
1
Condition Engine coolant temgerature decided L@
onew (CONSULT display)
Just as ignition switch is turned ON or N N
Start 40°C (104°F)
More than 4 minutes afier ignition Start 80°C (176°F)
Except as shown above 40 - 80°C (104 - 176°F) FE
xcep ov (Depends on the time)
PO120 0403 Throttle position sensor | Throttle position will be determined based on the amount of mass air flow AT
circuit and the engine speed.
Therefore, acceleration will be poor.
PD
Driving condition
When engine is idling Normal
il
When acceierating Poor acceleration FA
P1210 0106 TCS signal circuit TCS does not operate. BA
For details, refer to BR section (“TROUBLE DIAGNOSIS FOR TCS8"}.
Unable to Unable to | ECM ECM fail-safe activating condition
access ECM jaccess Diag- The computing function of the ECM was judged to be malfunctioning. B
nostic Test When the fail-safe system activates, i.6. if the ECM detects a malfunstion
Mode Il condition in the CPU of ECM, the MALFUNGTION INDICATOR LAMP on
the instrument panel lights to warn the driver. &
However, it is not possible to access EGM and DTC cannot be confirmed. ST
Engine control with ECM fail-safe
When the fail-safe system is operating, fuel injection, ignition timing, fuel
pump operation, IACV-AAC valve operation and cooling fan operation are BS
controlled under certain limitations.
ECM fail-sate operation T
[=)
Engine speed Engine speed will not rise more than 3,000 rpm.
Fuel injection Simultaneous multiport fuel injection system P
i
Ignition timing Ignition timing is fixed at the preset value. A
Fuel pump relay is “ON" when engine is running
Fuel pump and "OFF” when engine stalls. Eﬂ;
. Cooling fan relay “ON” (High speed condition) when
Cooling fans engine is running, and “OFF" when enging stalls.
(B4
Replace ECM, if ECM fail-safe condition is confirmed.
*' |In Diagnostic Test Mode Il {Self-diagnostic results)
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
I
% g
—_ (@] T
E: 5 L _
o = ]
S o uj AE 5]
> o ) < Zlo o
w el I Ela | = <
= — 5 o LLS W = = T
€| = | g | 5 8 (&)
SYSTEM = Tlk|c alz12]|3 &
— Basic engine control system b g 5181w g = E 5 @ & | Reference page
w =z = pd
« ciw|E|a|lElz|z|E]S]8 5
= cjio E Z 1519 % < || g
Tlu|z2]2 2 Z|E|E(Z|2]5 Z|2
<|d|2|S|Z|8|5]=| |0 |n|a|S
BlElZ2]lc|2 |2 Wie g |9 |wlw|diE|B
= a | @ o = o
w|O}lZ 4| @ g |=|21Q|=<
Q el 2|58 1u|GlHIQlIT|E
A o215 z|z|B|B|olic|h
a|ZlE|& Z|18|g i ol o
BIGI5|%|5(3/2|2|8|0|8|8|alait
o = > > | =
|z |E2|5(3|F|@|2|a|8|u|n|8|B|a
Warranty symptom code AA|AB|AC|AD | AE | AF |AGIAH{ AJJAK| AL [AM | 1P| 1X [HA
Fuet Fuel pump circuit 1|1 ]12]13]2 3|3 3 2 | EC-505
Fuel pressure regulator system 213|4|4|4ja)ala]a 4 EC-29
Injector circuit 1 1222|222 2 EC-497
Evaporative emission system 3314|444 [4})4)4 4 EC-23
Air Pgsitive crankcase ventilation system 3/3]4]4]4]414[4]4 4|1 EC-28
Incorrect idie speed adjustment 313 1 1 1 1 1 EC-33
IACV-AAC valve circuit 1]1]2|zjgj2(2|2]2 2 EC-321
IACV-FICD solenoid circuit 3 21332 EC-509
Ignition Incorrect ignition timing adjustment 3|31 |1]1 111 1 EC-33
Ignition circuit 1[(1]2]13]2 213 2 EC-381
EGR EGRC-solenoid valve 2{3]|3]|3[3 3 3 EC-394
EGR system 2|t)2(3]3|3[2][3]3 3 EC-405
Main power supply and ground circuit 2113|3313 2|2 3|3 3 | EC-109
Cooling lCooIing fan circuit 3|13|3|3|3|[3|[3]aja|1]2 1 3 | EC-485
Alr conditioner circuit 3(3|3(3]3|3|3]|3]3 a 3 | HA section

1 - 6: The numbers refer to the order of inspection.
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
€I
g g
—_ =] I
T = i
a e T z )
Q o w |5z o @
o7} oy =z 5] o~ o = <1
= = b w | w = [ T
e = |98 J(e(3S|a (3]
SYSTEM z C|E|c 91=13|3 T A
— Engine control system tn g|3 8w g = 5|2 B | Reference page
w = = pd
i S L|lE|2|lzlz|z|lE|S]8 5
P glalf|ZI5]18|5|% | (G g
zlo|z|2|E3|Z|E]|R 5|2 z|o
(2123|128 |5|5|E|5|2|8|a|C|a EM
LIz 0|2|8|cljfl|jw | w| o
0w\l = [l ] m = S =
o |C|Z ulo |2 |=2|=2iQ (<
o Elelu| 2|2 |51Qu|a|aiQ|L|E
Zlwu|Z|lclo|2|z|clE|z|o alelol|l&
SIZ|5|E5(z(8|2|5|E|4 (8|6 ||k LG
T Sla|=2 = = | =
<|z|¥|E|2|F|2|2|4|3|&5|5|8|8|&
Warranty symptom code AA | AB |AC |AD | AE | AF [AG | AH| AJ [ AK| AL {AM | 1P [ 1X HA
Engine con- | Camshaft position sensor circuit gle2fl2]2|2]3]3]3 EC-265
trol Mass air flow sensor circuil 111 |2]alz2|2a]2]|2]2 2 EC-115
Front heated oxygen sensor circuit 2|11 2]3¢}2 2|3 2 EC-187, 159
Engine coolant temperature sensarcircuit | 1 | 1 | 3 [ 3 313|2|3|3|2]3 EC-137, 154 [EE
Throttle position sensor circuit 1] 2 21 32|2]3 2 EC-142
Incorrect throttle position sensor adjust- 513 al1l3ial 3 EC-82
ment ATF
Intake valve iming control system 33 3 3 3 EC-348, 363
Vehicle speed sensor circuit 3|3 3 3 EC-316
Knock sensor circuit c|s|l2]2|2|3]2 3 EC-257 P@
ECM a|3la3|l3]313{3}313]3 EC-336, 89
Start signal circuit 2 EC-503
Park/Neutral position switch gircuit 3 3 3|3 3 EC-476 EA
FPCM 212 |2 2 2 EC-374
Power steering oil pressure switch circuit 2 313 EC-509
1 - 6: The numbers refer to the order of inspection. BA

BR

BT

A

EL
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart {Cont’d)

SYMPTOM

SYSTEM

— Engine mechanical & other Reference page

HESITATION/SURGING/FLAT SPOT

ENGINE STALL

% | OVERHEATSWATER TEMPERATURE HIGH
OVERCOOLS

5| SPARK KNOCK/DETONATION

1| LAGK OF POWER/PCOR AGCELERATION
2| HiGH IDLE/LOW IDLE

Z | ROUGH IDLE/HUNTING

21 IDLING VIBRATION

&1 SLOW/NO RETURN TO IDLE

Z [ EXCESSIVE FUEL CONSUMPTION

Z | EXCESSIVE OIL cONSUMPTION

% | OVERCHARGING

% | BATTERY DEAD (UNDER CHARGE)

I
Jus]
»
[e]
e

Warranty symptom cods
Fuel Fuel tank
Fuel piping

o § HARD/NO START/RESTART (EXCP. HA)

FE section

no
i
3]
zv]
(&4}
w

Vapor lock

Valve deposit

Peoor fuel (Heavy weight gasoline, Low
octane)

Air

Air duct

Air cleansr

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

Throttle body, Throttle wire

Air leakage from intake maniold/
Collector/Gasket

FE section

Cranking

Battery

Alternator circuit

Starter circuit

Theft warning circuit

PNP switch

Drive plate

EL section

AT section
EM section

Engine

Cylinder head

Cylinder head gasket

Cylinder block

Piston

Piston ring

Cennecting rod

Bearing

Crankshalt

Valve
mechanism

Timing chain

Camshaft

Intake valve

Exhaust valve

EM section

Exhaust

Exhaust manifold/Tube/Muffler/Gasket

Three way catalytic converter

EM section &
FE section

Lubrication

Qil pan/Qil strainerfOil pump/Oil filter/Gil
gallery

Oil level (Low)/Filthy oil

Cooling

Radiator/Hose/Radiator filer cap

Thermostat

Water pump

Water gallery

Cooling fan

Coolant ievel {low)/Contaminated coolant

LC section

EC section
MA section

IVIS {Infiniti Vehicle Immaobiliser System -~ NATS)

EC-58 or EL
section

1 - B: The numbers refer to the order of inspection.
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode
Remarks:
e Specification data are reference values.
o Specification data are outputinput values which are detected or supplied by the ECM at the connector. @l

* Specification data may not be directly related to their components signals/values/operations.
i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the specification data
in spite of lhg ignition timing not being adjusted to the spep@fication data. This IGN TIMING'moni_toqs the data calculated by the A
ECGM according to the signals input from the camshaft position sensor (POS) and other ignition titning related sensors.
e If the real-time diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air flow

sensor, first check to see if the fuel pump control circuit is normal. EM
MONITOR ITEM CONDITION SPECIFICATION
e Tachometer: Connect Almost the same speed as the CON-
CMPS-RPM (POS) |4 Run engine and compare tachometer indication with the CONSULT valus. SULT value. P JL.@
e Engine: After warming u8 . Idle 1.0-17V
MAS AIR/FL SE s A conditioner, swilch, “OFF
* Rooad 2,500 rpm Approx. 2.1V
COOLAN TEMP/S e Engine: After warming up More than 82°C (180°F)
FR O2 SEN-B1
.................................. 0-0.3V < 06-10V
FR 02 SEN-B2 Engine: Aft i Maintairi i d at 2,000 FE
TR 02 MNTR.B1 e Engine: After warming up aintaining engine speed at 2,000 rpm TEAN -~ AIoH .
.................................. Changes more than & times
FR 02 MNTR-B2 during 10 seconds.
RR 02 SEN-B1 AT
RRO2SENB2 ......... 0-0.3V <« 0.6-1.0V
_ ina : Ravving engine from idie to 2,000 rpm
FR 02 MNTRE ¢ Engine: After warming up quicklyg 9 P
.................................. LEAN « RICH BD
RR 02 MNTR-B2
VHCL SPEED SE | e Turn drive wheels an compare spesdometer indication with the CONSULT value | fimas5 e same speed as
i
BATTERY VOLT » lgnition switch: ON {Engine stopped) 11 - 14V Fﬁ“
. Engli_ne: After warming up
. t%r;}l ion S\?ntch: SN Throttle valve: fully closed 0.35 - 0.65V
ing stoppe
THRTL POS SEN » allor% than —pE0.0 kPa (-300 mmHg, RA
—-11.81 inHg} of vacuum is applied to
the throttle ‘opener with a handy Throttle valve: fully opened Approx. 4.0V
Vacuum pump.,
THRTLIP SEN2 o Ignition switch: ON Throttle valve: fully closed 0.60 - 1.15V BR
(Engine stopped) Throttle valve: fully open 43-4.7V
EGR TEMP SEN « Engine: After warming up Less than 4.5V
START SIGNAL & Ignifion switch: ON — START — ON OFF — ON — OFF ST
o Engina: Afier warming up
el ?1"'%”9 Ssvlvcl)tCh:cgN Throttle valve: Idle position ON
e
CLSD THL/P 8W . sulor% than EEO.O kPa (-300 mmHa, RS
-11.81 inHg) of vacuum is applied to )
the throttle ‘opener with a handy Throttle valve: Slightly open OFF
vacuum pump.
 Engine: Aftor warming up, dle the Air conditioner switsh: "OFF” OFF BT
4 rwarmi up, 1
AIR COND SIG engine gup Air conditionar switch: “"ON" ON
{Compressor pperates.)
Shift lever: “P” or “N” ON
P/N POSI SW o Ignition switch: ON Cover — ¥ FIA
Except above OFF
! . ) Steering wheel in_neutral position OFF
PW/ST SIGNAL . ER&‘RS: After warming up, idle the (torward direction) EL
The steering wheel is turned ON
Ambient air temperature more than ON
‘ . 23.5°C ;
AMB TEMP SW e Engine: Running )4
Ambient air temperatire less than OFF
20.5°C
Rear window defogger or headlamp ON
LOAD SIGNAL » Engine: Running ON
Except above OFF
S TR RO TRy s 11° o0
.5 - 16. m#, - i
A/C PRESS SW e Engine: Running 2 < 4
AJC pressure is less than 1,128 - 1,422 | opF
kPa (11.5 - 14.5 kg/cm®, 164 - 206 psi}

Note: B1 indicates Left bank, B2 indicates Right bank.
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TROUBLE DIAGNOSIS — General Description

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

SPECIFICATION

MONITOR ITEM CONDITION
IGNITION SW o Ignition switch: ON — OFF ON — OFF
} e Engine: After warming up ldle 2.4 - 3.2 msec.
INJPULSEB1 .......... e Air conditioner switch: “OFF”
e Shift tever: "N”

INJ PULSE-B2 o No-oad 2,000 rpm 1.9 - 2.8 msec.
ldle 1.0 - 1.6 msec

B/FUEL SCHDL ditto
2,000 rpm 2.5- 3.5 msec
Idle 15° BTDC

IGN TIMING ditta
2,000 rpm More than 25° BTDC
Idie 2 - 10 step

|ACV-AACH ditto
2,000 rpm —

A/F ALPHA-BA

""""""""""""""""" « Engine: After warming up Maintaining engine speed at 2,000 rpm ;50 - 159%

A/F ALPHA-B2

EVAP SYS PRES » |gnition switch: ON Approx. 3.4V

AIR COND RLY e Air conditioner switch: OFF — ON OFF — ON

e ignition switch is turned to ON (Operates for 1 second) ON
FUEL PUMP RLY « Engine running and cranking
OFF

Except as shown above

INT/V SOL-B1 e Enginé is running OFF — ON {Using “INT/V TIM-B1(-2)",
__________________________________ : Eﬂ?;’;ﬁ, sdzt;'i:;:ergzrfcgzpaféfgg(;;m the difference of degree between “OFF”
- ; “ON* | imately 20 .
INTAV SOL-B2 » Vehicle speed ts more than 4 km/h (2 MPH) and “ON" is approximalely 20 deg.)
INTA TIM-B1 .
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII Encine is runnin Advanced angle (degree signal) of the
*+ =nd g intake camshait should be displayed.
INT/V TIM-B2
Engine coolant temperature is 94°C OFF
(201°F) or less
. oo Engine coolant temperature is between
. Aﬂgr warming up engine, idle the 95°C (203°F) and 104°C (219°F) at
COOLING FAN engine. ; HIGH
) . A " vehicle speed less than 80 km/h (50
« Air conditioner switch: "OFF
MPH)
Engine coolant temperature is 105°C
(221°F) or more HIGH
# Engine: Atter warming up Idle QFF (Cut)
« Air conditionar switch: “OFF"
EGRC SOV « Shift lever: “n” Rewvving engine up from idle to 3,000
ON (Flow)
« No-load pm
VENT CONTHY « Ignition switch: ON OFF
FR 02 HTR-B1 e Engine speed: Idls ON
FR Q2 HTR-B2 e Engine speed: Above 3,200 rpm OFF
BR 02 HTR-B1 e Engine speed: Idle [after driving 2 minutes at 70 km/h (43 MPH) or more] ON
"""""""""""""""""" @ Engine speed: Above 3,600 rpm OFF
RR 02 HTR-B2 o Ignition switch: ON (Engine stopped)
VG BYPASS/V e Ignition switch; ON OFF
i Idle OFF
PURG CONT 8/ e Engine: After warming up
2,000 rpm ON
e Engine: After warming up Idle 12.0 - 32%
CALLD VALUE . A:r.condmo?er"swnch: “"OFF
o Shift lever: “N o
o No-load 2,500 rpm 13.0 - 25.5%
e Engine: After warming up
¢ Ignition switch: ON Throttie valve fully closed 0.0%

ABSOL TH-P/S

{Engine stopped)

Mare than -40.¢ kPa (-300 mmHg,
-11.81 inHg) of vacuum is applied to
the throttle opener with a handy
vacuum pump.

Throttle valve fully opened

Approx. 88%
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM CONDITICN SPECIFICATION
« Engine; After warming up Idle 3.0 6.0 g
MASS AIRFLOW » Air conditioner switch; “OFF” : L9
Shift lever: “N”
: Nol.loa: 2,500 rpm 12.9 - 25.3 gmfs
FPCM » Within 16 seconds after starting engine, when engine coclan{ temperature is HIGH —» LOW

more than 100°C (212°F)

FPCM D/R VOLT

Within 16 seconds after starting engine, when engine coolant temperature is
more than 100°C (212°F)

Approx. 5V —» Approx. 0.4V

e For 5 seconds after starting engine BARO
MAP/BARO SW/V | ¢ More than 5 seconds after turning ignition switch “ON”
. . MAP
« More than 5 seconds after starting engine
For 5 seconds affer starting engine Approx. 4.4V
ABSOL PRES/SE » Engine: After warming up More than 5 seconds after starting
engine Approx. 1.2V
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data Monitor
Mode

The following are the major sensor reference graphs in “DATA MONITOR” mode.
(Select “HI SPEED” in “DATA MONITOR” with CONSULT.)

THRTL POS SEN, ABSOL TH-P/S, CLSD THL/P SW
Below is the data for “THRTL POS SEN”, “ABSOL TH-P/S” and “CLSD THL/P SW” when depressing the

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

rise after “CLSD THL/P SW” is changed from “ON” to “OFF".

CLSD THL/P SW -00"09  ABSOL THeP/S -00"09 THRTL POS SEN -00"09
10:22 +02"69 10:22 % +02"69 10:22 x0.1V +02"69
OFF ON .~ 0 25 50 75 100 0 13 26 38 51
i {*” i S "l
Release e "
......... .
Full !
Depress ;
; i
i ! SEF058P

CMPS-RPM (POS), MAS AIR/FL SE, THRTL POS SEN, RR 02 SENSOR, FR 02 SENSOR, INJ
PULSE

Below is the data for “CMPS-RPM (POS)", “MAS AIR/FL SE”, “THRTL POS SEN”, “RR 02 SENSOR”, “FR
02 SENSOR” and “INJ PULSE” when revving engine quickly up to 4,800 rpm under no load after warming

up engine to normal operating temperature.
Each value is for reference, the exact value may vary.

883
(=2
it
oo -
“‘ -
. ‘\_.‘
E e » “CMPS*RPM {POS)” should increase gradually
e -, : )
58w . while depressing the accelerator pedal and
8 x " should decrease gradually after releasing
; ", the pedal without any intermittent drop or rise.
[VIR - o,
o S o T
Q w b e S
= 5o
0o 7Y
855 ]
=
82
o) -
™
—"""
=> <
é &4 - « "MAS ATR/FL SE” should increase when
% e, depressing the accelerator pedal and should
N o T - decrease at the moment “THRTL POS SEN”is
& ~ closed (accelerator pedal is released).
<
0 wn
23,
=5 A
SEFG98PB
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TROUBLE DIAGNOSIS — General Description

-00"06
+04"67

THRTL POS SEN

-00"06
+04"67

-00"06 RR 02 SEN-B1

+04"67 09:25

FR O2 SEN-B1

09:25

-00"06

INJ PULSE

x0.1V

09:25

x0.01V

MSEC +04"67 x0.01V
128
1

09:25

as
1

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

+ "THRTL POS SEN” should increase while
depressing the accelerator pedel and should
decrease while releasing it.

128
J

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

256
1

192
L

64

¢« “FR 02 SEN-B1" may increase immediately after
depressing the accelerator pedel and may
decrease after relsasing the pedal.

¢ “INJ PULSE" should increase when depressing
the accelerator pedal and shculd decrease
when the pedal is released.

SEF323R
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TROUBLE DIAGNOSIS — General Description

cohnector

ECM harness

Front right door/

1.
SEF408W
2.
ECM harness protector
AEC913
3.

£,

/Thin wire

Tester probe

ECM Terminals and Reference Value
PREPARATION

ECM is located behind right side front pillar lower garnish. For

this inspection, remove the glove box.

Remove ECM harness protector.

Perform all voltage measurements with the connectors con-

nected. Extend tester probe as shown to p

erform tests easily.

e Open harness securing clip to make resting easier.

e Use extreme care not to touch 2 pins at

one time.

¢ Data is for comparison and may not be exact.

serse7|  ECM HARNESS CONNECTOR TERMINAL LAYOUT

s
HS.

ogd1odiod  [9s[ed]93] [sz]ot1]oo[sa] [67]68i65] 120 1o5| [54[53[52] [41[40[=9] [ada7|3elag |[13]1211] 123
[odiodiodicd Tas[s7]seles[se[odfe] [e4] 6352 R EENEEEREEERNEE
NI EEEEEERECEEE O far[as[as] [27]oe]25[2a[20[22[20] [7]6] 5[4
(o] 97 98] [74]73{72] ri[7c[eefee] [a7[s8[5 MEENEEEREEEEEBEBE
SEF218Y
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TROUBLE DIAGNOSIS — General Description

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

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
M;;.IDAL COLOR ITEM CONDITION (DC voltage)
BATTERY VOLTAGE
(11 - 14V)
M — T
[Engine is running:] (Wam-up condition) fg B AR
1 R/B Injector No. 1
2 R/W Injector No. 8
3 RY Injector No. 7
14 R/L Injector No. 3 SEFS4ST
4 W/R Injector No. & BATTERY VOLTAGE
5 PU/R fnjector No. 5 (11 - 14V)
6 GY/L Injector No. 4
7 LG Injector No. 2 (V) ————
Engine is running. 207 0]
[Eng ol 107
Engine speed is 2,000 rpm. Of-
SEF550T
{Engine is runninﬂ (Warm-up condition})
Lift up drive wheels and rev engine from idle 0-07V
10 | LY EGRC-solenoid valve to 3,000 rpm in “D” position.
lﬁ]ine is I'Uﬂniﬁl {(Warm-up condition} BATTERY VOLTAGE
l._ Idle speed {11 - 14V)
8 GY/ e _ |
ngine is running.
:12 gu IACV-AAC valve | 0.1- 14V
Y Idle speed
13 Y
IEngine is cranking. | Approximately 0.4V
15 R/L Fuel pump control module | [Engine is running.|
I_ Approximately 10V
idle speed
[Engine is running. |
Front heated oxygen sen- |_ 0-0.5v
16 Ly sor heater (right bank) Engine speed is below 3,200 rpm.
17 G/w Front heated oxygen sen- |Engine is runningJ BATTERY VOLTAGE
sor heater (left bank}) 11 - 14V
Engine speed is above 3,200 rpm. ( )
[Engine is running.
At idle [after driving 2 minutes at 70 km/h (43 0-0.5v
Rear heated oxygen sen- MPH) or more]
18 Y/R sor heater (right bank) |Ignition Switch “ON" l
19 L Rear heated oxygen sen-
sor heater (left bank) Engine stopped BATTERY VOLTAGE
(11 - 14V)

|Engine is running. |

|_ Engine speed is above 3,600 rpm.
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value {Cont’d)

TER-
WIRE DATA
MINAL
e COLOR ITEM CONDITION (DG voltage)
EVAP canister vent con- BATTERY VOLTAGE
0 |PB ol valve [Tgnition switch “ON"] (11 - 14V)
[Engine Ts running | BATTERY VOLTAGE
o2 |y EVAP canister purge con- Idle speed (11 -14V)
trol sclenoid valve [Engine is running‘l
Approximately OV
Engine speed is 2,000 rpm
[Engine is running. |
intake valve timing control Intake valve timing control solenoid is operat- Approximately OV
24 BR/Y solenoid valve (right bank) ing.
25 BR Intake valve timing control |Engine is running.|
solenocid valve {left bank) B it
Intake valve timing controf solenoid is not attery voltage
operating.
[Engine is running. | BATTERY VOLTAGE
34 LG Cooling tan relay-2 |— Cooling fan is not operating. (11 -14Y)
27 LG/R Cooling fan relay-1 and -3 lﬁgfne is running. |
L 0-1V
Gooling fan is operating.
28 BR/Y
=y T - 0.4V
29 G EVAP canister purge voi- | [ENgine is running. | gA‘?TER?VOLTAGE
35 G/OR ume control valve Idle speed
36 UB P (11 - 14V)
[ignition switch "ON”|
For 5 seconds after turning ignition switch
“ON” Approximately 0V
4 MAP/BARO swiich sole-
1 W noid valve For 5 seconds after starting engine
[Engine is running. |
Idie speed (For & minutes after starting BATTERY VOLTAGE
engine) {11 - 14V)
More than 5 seconds after starting engine
[fgnition switch “ON”]
For 5 second after turning ignition switch “ON" 0-1v
42 [ BP | Fuel pump relay [Engine is running.|
[Ignition switch “ON"] BATTERY VOLTAGE
(11 - 14V)

5 second after turning ignition switch “ON"
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR iTEM CONDITION (DC voitage)
NO.
Approximately 0.38V
G
)
[Engine is running. | VI
Idte speed
43 YR Ignition signal (No. 1) E
44 G/R Ignition signal (No. 8)
46 L/R Ignition signal (No. 7)
47 | GY Ignition signal (No. 3) SEFT Le
50 PUMW Ignition signal (No. 8) Approximately 0.55V
51 GY/R Ignition signal (No. 5)
53 W/R Ignition signal {No. 4) )
54 R/L Ignition signal {No. 2) al-
[Engine is runninﬂ 2
Engine speed is 2,000 rpm. o
SEF5397
RY VOLT.
45 LG/B Vacuum cut valve bypass [Ignition Swich “ON'j BATTE AGE =)
valve (11 - 14V)
[Ignition switch “ON”| Approximately 0.1V B
A
48 PUMW | Malfunction indicator lamp | [Engine is running. | BATTERY VOLTAGE
Idle speed (11 -14V)
BA
(Engine is running. |
Both air conditioner switch and blower swiich 0-1v BR
49 | B/R Air conditioner relay are “ON".
[Engine is running. | BATTERY VOLTAGE
Air conditioner switch is “OFF”. (11 -14V) Sl
Approximately 7V
RS
M
10f -
[Engine is running.| 5! BT
Idle speed 0
HA
SEF540T
52 | W/G | Tachometer 8.
Approximately 0 - 14V )
N L
[Engine is running.| (Warm-up condition} 5l b
Engine speed is 2,000 rpm. ° _7‘ - ]
Wms.
SEF541T
263
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
M[lll\(l)AL COLOR ITEM CONDITION (DC voltage)

Approximately 0.6 - 1.0V

V)

[Engine is running. | (Warm-up condition)

Idle speed
55 p Crankshaft position sen- SEF046V
58 sor {(REF) Approximately 0.8 - 0.9V
WM
10,7__
[Engine is running.| (Warm-up condition} 5
0
|_ Engine speed is 2,000 ipm.
SEF544T
BATTERY VOLTAGE
56 WL Power supply (Back-up} |Ignition switch “OFF” (111—_ 14V)

Approximately 1.7V

Mr———
[Engine is running. | (Warm-up condition) Sl i

Idle speed

0.4 ms- -

Crankshatft position sen- SEF545T
sor (CBD) Approximately OV

57 B/R

V)
|Engine is running.| (Warm-up condition} 5
0

Engine speed is 2,000 rpm.

SEF546T
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC vottage)
NO.
Approximately 2.5V
@i
M
. 10 F R A
{Engine is running.j (Warm-up condition) 5|n: A
Idle speed o
B
59 L Camshaft position sensor SEF547T LG
(POS) . Approximately 2.4V
VM
1O r
[Engine is runni@ (Warm-up condition) 5 w[mmmmmmmmmmm
Engine speed is 2,000 rpm. 0 Fo s 00 FE
AT
SEF548T
Ignition switch “ON”| (Warm-up condition)* =)
| | Approximately 0.5V PD
61 LW Throttle position sensor Accelerator pedal released
signal [ignition switch “ON"] (Warm-up condition)* EA
Approximately 4.2V
Accelerator pedal fully depressed
; Engine is running. | (Warm-up condition)
2 |B Mass air flow sensor I T | Approximately OV
ground Idle speed
[Ignition switch “ON"[ (Warm-up condition)* BR
0.35 - 0.65V
Accelerator pedal fully reieased
83 G Throttle position sensor

|Ignition switch “ON”| (Warm-up condition)” 8T
Approximately 4V

Accelerator pedal fully depressed

[Ignition switch “ON"| ES
For 5 seconds after turning ignition switch
“ON” Approximately 4.4V
BT

64 |W Absolute pressure sensor |

For 5 seconds after starting engine

|Eng|ne is running. | (Warm-up condition)
Approximately 1.2V
More than 5 seconds after starting engine
|Engine is running. i {Warm-up condition) EL
1.0-14v
Idle speed
65 w Mass air flow sensor Iox

[Engine is running.| (Warm-up condition)

Approximately 2.1V

Engine speed is 2,500 rpm.

*: More than —40.0 kPa (-300 mmHg, —11.81 inHg) of vacuum is applied to the throttle opener with a handy vacuum pump.
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Ig_nition switch “ON”|
L Approximately 3 seconds after ignition switch Approximately 3.4V
86 L Secondary throttle posi- “QN" and thereafter :
tion sensor [fgnition switch “ON"]
Disconnect throttle motor hamess connector. Approximately 0.4V
Fully close secondary throttle valve by hand.
0-48V
i - — s Qutput voltage varies with
67 v/B Engine coolant tempera [Engme s runn|ng.| u Pu voltag
ture sensor engine coolant tempera-
ture.
Approximately 5.2V
M —
68 | PL Vehicle speed sensor Jack up rear wheels and run engine at idle in of Lo
“D” position.
SEF542T
Intake air temperat 0- 4.8
69 W/PU axe alr temperaure {Engine is running. | Output voltage varies with
sensor . )
intake air temperaiure.
Approximately 0V
(V)
4 .
[Engine is running.| al.
ldle speed Oy
-."—"—. N
20 ms Wt
Intake valve timing contro! '
70 AL position sensor (right SEFE51T
7 |uw [P Approximately OV
Intake valve timing control pproximately
position sensor (left bank)
[Engine is running. |
|_ Engine speed is 2,000 rpm.
-
20 msg o
SEF552T
[Engine is running. |
ov
) Headlamp switch is “OFF”.
72 RY Headlamp swiich

[Engine is running. |

I.. Headlamp switch is “ON".

Battery voltage

266
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ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
M;J%AL COLOR ITEM CONDITION (DC voltage)
[Ignition switch “ON”| Approximately 5V
73 R TCS signal [Ignition switch “ON"|
Disconnect throttle motor harness connector. Approximately 0V
Fully close secondary throttle valve by hand.
fignition switch “ON"| (Warm-up condition)” BATTERY VOLTAGE
74 YL Closed lhrottle position Accelerator pedal released (11-14V)
swilch [fgnition switch “ON"] (Warm-up condition}”
Approximately OV
Accelerator pedal depressed
[Engine is runningﬂ (Warm-up condition)
Less than 4.5V
Idle speed
75 w EGR temperature sensor
|Engine is running.| (Warm-up condition)
0-1.0V
EGR system is operating.
[Engine is running. |
Ambient air temperature is more than 23.5°C Approximately 5V
- . 7400
26 UR Amblent air temperature {74°C)
switch [Engine is running.|
Ambient air temperature is less than 20.5°C ov
(69°F)
[Ignition switch “OFF”J ov
78 W Ignition switch BATTERY VOLTAGE
[Ignition switch "ON"| (1 - 14V)
[Engine is running. |
Rear window defogger switch is “OFF". ov
Headlamp switch is “OFF”.
79 L/R Electrical load signal
[Engine is running. |
Rear window defogger switch is “ON". Battery voltage
Headlamp switch is “ON”.
[Ignition switch “ON"| Approximately OV
80 sB Start signal A
[Ignition switch “START”| E?TTE&Y) VOLTAGE
i it Engine is running.
81 G/B A'r. cr:]ndmoner pressure | J Approximately 5V
switc At idle speed
Front heated oxygen sen- |Engine is running.|
82 R sor {Right bank) i _ 0 - Approximately 1.0V
83 w Front heated oxygen sen- After warming up to normal operating tem- (pericdically change)
sor (Left bank) perature and engine speed is 2,000 rom.
Rear heated oxygen sen- [Engine Ts running.|
89 W sor (RH) .
90 |v Rear heated oxygen sen- After warming up to normal operating tem- 0 - Approximately 1.0V

sor {LH)

perature and engine speed is 2,000 rpm.

*: More than —40.0 kPa {—300 mmHg, -11.81 inHg) of vacuum is applied to the throttle opener with a handy vacuum pump.

EC-105
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Approximately 0 - 4.8V
91 RL ;—:::;Jel temperature [Engine is running. | Output voltage varies with
fuel temperature.
EVAP control system — - ;
LG VT 4V
92 pressure sensor |En|t|0n switch orﬂ Approximately 3
o3 |am Fuel pump control module [Whien cranking the engine| Approximaely OV
{FPCM) check [After starting the engine| Approximately 5V
[Engine s running.| Approximately 4 - 6V
98 P Data link connector for Idle speed
97 | BR/Y | CONSULT Connect CONSULT and select DATAMONI- . o
TOR mode. PP y
98 | BRfW | Sensors power supply ['gnition switch “ON" Approximately 5V
fmation i Engine is running.
99 RIL A/T communication line r J Approximately 2V
{LAN) Idle speed
|Engine is running. |
0-15V
100 G Power steering oil pres- Steering wheel is being turned.
sure swifch [Engine is running | BATTERY VOLTAGE
Steering whee! is not being turned, 1 - 14v)
[Ignition switch “ON”|
Approximately 0V
Gear position is “N” or “P”.
101 G/OR PNP switch
[Ignition switch (M
Approximately &V
Except the above gear position
105 | W Knock sensor (LH) [Engine is running. | 20 - 3.0V
108 | W Knock sensor (RH) Idle speed ' '
; ignition switch “ON”
108 R Data link connector for | |_ ] 6 - 10V
GST (ST is disconnected.
Engine is running.
1;; S ECM ground I l Engine ground
Idle speed
Engine is running. v E
123 W Current return I —l BATTFR,Y OLTAG
Idle speed (11 - )
[Engine is running. |
|Ignition switch “OFF”]
0-1Vv
For a few seconds after turning ignition switch
124 w/B ECM relay {Self-shutoff) “OFF"
[Ignition switch “OFF"]
BATTERY VOLTAGE
A few seconds passed after tuming ignition (11 - 14v)
switch “OFF”
128 [Engine is running. |
196 B ECM ground Engine ground
Idle speed
197 [Engine is running. |
198 8 ECM ground Engine ground
Idle speed
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont’d)

TER- DATA

WIRE
M’LB(I)AL COLOR ITEM CONDITION (DC voltage)
[Engine is runniy (Warm-up conditicn)
129 B Sensor's ground ov @l
{dle speed

130 — NG BATTERY VOLTAGE

131 R/G Power supply for ECM [Ignition switch "ON”| (11 - 14V) MA
Ei)
LG

FiE

AT
FD

FA

ST
BiS
BT
HA

EL
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TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

Description

Intermittent incidents (I/1) may occur. In many cases, the problem resolves itself (the part or circuit function
returns to normal without intervention). It is important to realize that the symptoms described in the custorn-
er's complaint often do not recur on DTC (1st trip) visits. Realize also that the most frequent cause of I/
occurrences is poor electrical connections. Because of this, the conditions under which the incident occurred
may hot be clear. Therefore, circuit checks made as part of the standard diagnostic procedure may not indi-

cate the specific problem area.

Common |/l Report Situations

STEP in Work Flow Situation
Il The CONSULT is used. The SELF-DIAG RESULTS screen shows time data other than “0” or “1t".

il The symptom described by the customer does not recur.
\Y {1st trip) DTC data does not appear during the DTC CONFIRMATION PROCEDURE.

VI The TROUBLE BIAGNOSIS for PXXXX does not indicate the problem area.

Diagnostic Procedure

Erase (1st trip) DTCs. Refer to “HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION” (EC-52).

r
Check ground terminals. Refer o “Circuit Inspection”, “GROUND INSPECTION” (Gl section).

Perform “Incident Simulation Tests” (Gl section).

A

Check connector terminals. Refer to “How to Check Enlarged Contact Spring of Terminal” (Gl section).

EC-108




TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-MAIN-01
IGNITION SWITCH
ON or START BATTERY @l
| |
\-A—
Refer to EL-POWER.
15A E]?BS)E BLOCK 7.5A 104 IM]A
[60]
1 | | |
ILB_B__II W/L W E
w B : Detectable line for DTG
m——: Non-detectable line for DTC
o R G
W W/L W
Fa2 @)
FE
F7
7@ ]
| AT
Wit WiL w
21 1 71 PO
g Lo &n |ECCS
[l I] RELAY
Q QU [(Fee 2
I g A
W/B R/G W/R
F21 () e\ = To EC-INJECT L /R P To EC-IGN/SG o
Fo
BR
ST
W WL W W/B R/G R/G
el I [rea] el il RS
IGNSW BATT CRTN SS0OFF ECMP ECMP ECM
EoRRoL
MODULE) BY
FB9
4
Refer to last page (Foldout page). HA
ﬁ2/\34‘\ (T[22 El=F1 @29 . Fe2)
GY GY 316 BR
IBX

TECA471
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit

(Cont’d)
EC-MAIN-02
I : Detectable line for DTC
= : Non-detectable line for DTC
ECM
{(ECCS
CONTROL
MODULE)
G&C Glliri[ c GND-| e[r_eiil G[N—D-IE GND-E
| Lz 125 |zl B 121
B B 3 B B B
@cre ®cr
cFi @ @cro
B B
Fel
] B B B
® ®
F2s

106l [s4]5352

ileoleslis] ToalsslozRod

[ar]dplas] [27]26{o5[o4] 23]
44}4342 [17]

TEC491
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit
(Cont’d)

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER- €]
WIRE DATA
M]lll\é)AL COLOR ITEM CONDITION (DC voltage)
MA
TTERY VOLTAGE
56 WiL Power supply (Back-up) Iignition switch “OFF"_] BA
(11 - 14V)
Engine is running. EM
121 B ECM ground | |_ J Engine ground
Idle speed
[Engine is running. LG
122 B ECM ground L Engine ground
Idle speed
Engine is running.
123 W Current return I_l_ J B1ATT:E4F1’Y VOLTAGE
Idle speed (- )
[Engine is running. | [EE
fIgnition switch “OFF"]
0-1v
For a few seconds after turning ignition switch AT
124 W/B ECCS relay {Self-shutoff) “OFF” '
[lgnition switch "OFF”|
BATTERY VOLTAGE BD
A few seconds passed after tumning ignition (11 - 14V)
switch “OFF”
[Engine is running. | FA
125 B ECM ground Engine ground
Idle speed
[Engine is running. | RA
127 B ECM ground Engine ground
idie speed
{Engine is running. | B
128 B ECM ground Engine ground
Idie speed
130 S BATTERY VOLTAGE 8T
131 R/G Power supply for ECM [Ignition switch “"ON”| (11 - 14V)
RS
BT
HA
8
B
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

B SELF-DIAG ReESULTSE [ ]
FAILURE DETECTED TIME
IGN SIGNAL-PRIMARY 0
[P1320)
| ERASE || PRINT || FF data |
SEFB889vV

=1 @

ecm  Jo|connecTor]|

78
.
D @‘j
BerFazou

Main Power Supply and Ground Circuit

(Cont’d)

INSPECTION START

Start engine.
Is engine running?

Yes

No

Goto [@ “CHECK
POWER SUPPLYAI" on
next page.

CHECK IGNITION SIGNAL CIRCUIT.
1. Turn ignition switch “ON".

2. Select “SELF-DIAG RESULTS”
mode with CONSULT.

3. Turn ignition switch to “START"
for at least 5 seconds.

Is the (1st trip) DTC P1320

detacted?

OR

Yes

1. Turn ignition switch to “START”
for at least 5 seconds.

2. Perform “Diagnostic Test Mode
Il {Self-diagnostic results})” with
ECM.

Is the DTC 0201 detected?

®

No

A 4

Go to “TROUBLE DIAG-
NOSIS FOR P1320", EC-
154.

CHECK POWER SUPPLY-L.
1. Tum ignition switch “ON”.
2. Check voltage between ECM terminal

@ and ground with CONSULT or tester.

Voltage: Battery voltage

NG

OK

4

Go to ] “CHECK GROUND CIRCUIT”,
on EC-114.

EC-112

Check the following.

o Hamess connectors
),

» 15A fuse

o Hamess for open or
short between ECM and
fuse

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR POWER SUPPLY

m CONKECT

H.S.

[ Ecm |o]connecTor]l

56,123
[—
B &

&

¥ SEFI7IU
m m CONNECT
HS.
[ _Ecm lolconnecTor]|
130,131
—
E@
&6y = |
" SEFa72U

Thrattls actuator
control module (TAC)

Main Power Supply and Ground Circuit

(Cont’d)
CHECK POWER SUPPLY-IL. NG | Check the following.
1. Stop engine. "| & Hamess connectors
2. Check voltage between ECM terminals (),
@, (G23) and ground with CONSULT or e Harness connectors
tester. ' D,
Voltage: Battery voitage e 7.5A fuse
OK e 10A fuse
« Harness for open or
short between ECM and
battery
If NG, repair harmess or
connectors.
= ,
OK

CHECK POWER SUPPLY-III.

1. Tumn ignition switch “ON" and then turn
“OFF".

2. Check voltage between ECM terminals
(o), (381) and ground with CONSULT
or tester.

Voltage:

After turning ignition switch “OFF”,

battery voltage will exist for a few
seconds, then drop to approximately

Y

Go to “CHECK ECCS

RELAY” on next page.

Case-1: Battery voltage does
not exist.

Case-2: Battery voltage exists
for more than a few

ov. seconds.
NG
Case-2 .| Go to [B] “CHECK ECCS
Case-1 | RELAY” on next page.
SEF393W I
CHECK HARNESS CONTINUITY NG | Repair open circuit or short
4 e od BETWEEN ECCS RELAY AND ECM. "] to ground or short to power
Hs. E}l @ - E}l 1. Disconnect ECM harness connector. in harmess or connectors.
= 2. Disconnect ECCS relay.
“ EGM LOICONNECTOH” ﬁ 3. Check harness continuity between ECM
130131 3 terminals (730), (1) and terminal @ .
Continuity should exist.
If OK, check hammess for short to
@ ground and short to power.
QK
SEFB90V
y
CHECK VOLTAGE BETWEEN ECCS NG | Check the following.
o d RELAY AND GROUND. "| » Harness for open or

G

® o

~ SEF891V

(i}

1. Check voltage between terminals @ ,
& and ground with CONSULT or tester.
Voltage: Battery voltage

k

®
(Go to next page.}

EC-113

short between ECCS
relay and harness con-

nector

If NG, repair harmess or
connectors,

(A

ERM

LG

FE
AT
PD

[FA
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

| IEY

[o] connecTaR|

124

[Q]

& €

H

SEF8g2v

Lo

l

-~
L]

=
O—

| mmm— )

]
W

SEC202B

=

MHSCONNECT

=]

H.S.

G

L

EcM__ o[ connEcToR]|

121,122,125,126,127,728

L

[Q]

B

-

B

Main Power Supply and Ground Circuit

(Cont’d)
®

l

CHECK OUTPUT SIGNAL CIRCUIT.

1. Check harness continuity between ECM
terminal and relay terminal (.
Continuity should exist.

If OK, check harness for short 1o
ground and short to power.

NG

OK

v

Repair open circuit or short
to ground or short to power
in harness or connectors,

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

NG

OK

o :

Replace ECCS relay.

= SEF461U

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Loosen and retighten engine ground
SCrews.

3. Disconnect ECM harness connecior.

4, Gheck hamess continuity between ECM
terminals (i8). (22), (325), (%),
G, and engine ground.
Continuity should exist.
If QK, check harmness for short to
ground and short to power.

NG

Y

OK

A 4

Perform "TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

r

INSPECTION END

EC-114

Check the following.

« Harness connectors
GiD2

¢ Hamess for open or
short between engine
grounds and

if NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.




TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS)

COMPONENT DESCRIPTION

The mass air flow sensor is placed in the stream of intake air. It
measures the intake flow rate by measuring a part of the entire
intake flow. It consists of a hot film that is supplied with electric €]
current from the ECM. The temperature of the hot film is controlled

by the ECM a certain amount. The heat generated by the hot film

is reduced as the intake air flows around it. The more air, the fja
greater the heat loss.

Therefore, the ECM must supply more electric current to the hot

film as air flow increases. This maintains the temperature of the hot [y
film. The ECM detects the air flow by means of this current change.

SEF260Q)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE LG
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
« Engine: After warming up R
MAS AIR/FL SE « Air conditioner switch: “OFF" Idie 10-1.7V
Shift lever: “N™ .
: No-load 2,500 rpm Approximately 2.1V SE
e Engine: After warming up - 399,
CAL/LD VALUE « Alr conditioner switch: “OFF” Idle 13.0 - 32%
e Shift lever: "N ) o o
s No-load 2,500 rpm 13.0 - 255% AT
¢ Engine: After warming up . )
MASS AIRFLOW « Air conditioner switch: “OFF” Idle 3.0-60gmis D)
» Shift lever: “N” 2
e No-load 2,500 rpm 12.9 - 253 g-m/s
ECM TERMINALS AND REFERENCE VALUE A
Specification data are reference values, and are measured between each terminal and (ECM ground).
TER- (RIS
WIRE DATA
M:\(E)AL COLOR ITEM CONDITION (DC voltage)
[Engine is running.| (Warm-up condition) Bl
1.0-14V
Idle speed
65 w Mass air flow sensor — P - — p
|Eng|ne is runnlng.| (Warm-up condition) ST
Approximately 2.1V
Engine speed is 2,500 rpm.
i Engine is running.| {Warm-up condition} @
60 B Mass air flow sensor [__l_ | Approximately OV BS
ground ldle speed
ON BOARD DIAGNOSTIC LOGIC Bt
Diagnostic
Trouble Matfunction is detected when ... (Pgheiglléléems ) ['EHA
Code No. s ause
PO100 A} An excessively high voltage from the sensor is sent to ECM
0102 when engine is not running.” o Harness or connectors =
........................................................................................................ {The sensor circuit is open or shorted.)
C} A high voitage from the sensor is sent to ECM under light » Mass air flow sensor
load driving conditions. H@X
B) An excessive[_y low \(oltage from the sensor is sent to ECM* « Harness or connectors
when engine s running. (The sensor cir¢ult is open or shorted.}
...................................................... TR [ A T
D) A low voltage from the sensor is sent to ECM under heavy . -
load driving conditions. ® Mass air flow sensor

*: When the malfunction is detected, the ECM enters fail-safe mode and the MIL lights up. (Refer to EC-89.)

Engine operating condition in fail-safe mode Engine speed will not rise more than 2,400 rpm due to the fuel cut. |

EC-115 277 |
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TROUBLE DIAGNOSIS FOR DTC P0100

CMPS=RPM (POS)
COOLAN TEMP/S
INT/A TEMP SE

¥+ MONITOR  ¥r NOFAIL []

Orpm
25°C
25°C

[ RECORD

SEF698T

CMPS*RPM (POS)
MAS AIR FL/SE

¥ MONITOR ¢ NOFaIL []

650rpm
1.5V

RECORD

|

SEF695T

Mass Air Flow Sensor (MAFS) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first.

If 1st trip DTC cannot be confirmed, perform “Procedure for
malfunction B".

if there is problem in “Procedure for malfunction B”, perform
“Procedure for malfunction C”. If there is ho problem on “Pro-
cedure for malfunction C”, perform “Procedure for malfunc-
tion D”.

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting

the next test.

Procedure for malfunction A
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 6 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-120.
CR
@ 1) Turn ignition switch “ON", and wait at least 6 seconds.
= 2) Select “MODE 7" with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-120.
OR
1) Turn ignition switch “ON”, and wait at least 6 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON",
3) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-120.

Procedure for malfunction B

1) Turn ignition switch “ON".
- 2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and wait 5 seconds at most.
4) If tst trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-120.
OR
Turn ignition switch “ON".
Start engine and wait 5 seconds at most.
Select “MODE 7” with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-120.
OR
1) Turn ignition switch “ON”.
2) Start engine and wait 5 seconds at most.
3) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
5) If 1st trip DTC is detected, go to “DIAGNCOSTIC
PROCEDURE", EC-120.

B WHN —
e S S

NOTE:
If 1st trip DTC is detected after more than 5 seconds, there

may be a malfunction.

EC-116



TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

Procedure for malfunction C

¥ MONITOR ¥ NoFalL [] NOTE:

CMPS-REM (FOS) 650rpm If the engine will not start or stop soon, wait at least 10 sec-

COOLAN TEMP/S s0°C onds with engine off (ignition switch “ON”), instead of running
engine at idle speed. @l

1) Turn ignition switch “ON”.
2) Select "DATA MONITOR” mode with CONSULT.
3) Start engine and warm it up to normal operating tem- [y
perature,

RECORD ] 4) Wait at least 10 seconds at idle speed.
SEFGOST 5) If 1st trip DTC is detected, go to “DIAGNOSTIC [ElM

PROCEDURE”, EC-121.
- OR
&) 1) Tum ignition switch “ON”. LC
2) Start engine and warm it up to normal operating tem-
perature,
3} Wait at least 10 seconds at idle speed.
4) Select “MODE 7" with GST.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-121. FE
OR '
(hay 1) Turn ignition switch “ON”. _ ' |
2) Start engine and warm it up to normal operating tem- AT
perature.
3) Wait at least 10 seconds at idle speed. B

4) Turn ignition switch “OFF”, wait at feast 5 seconds and
then turn “ON”,
5) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. FA
6) i 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-121. A i
iy
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TROUBLE DIAGNOSIS FOR DTC P0100

Engine speed

Mass air flow
sensor voltage

NG

-I‘r/_rf—“_.-v-..ﬁ"-../ﬁ-._/\-./"-..‘_

[
64 48 32 16 O
X100rpm

I

51 38 26 13 0
X0.1v

MAS AIR/FL SE

CMPS*RPM{POS)

\
\

\

|

|

¥ I
o \ \
\ .‘..
\I
I T T T ] T T T
64 48 32 16 0O 51 3B
X100rpm xo,12\? 130
CMPS=RPM{POE) MAS AIR/FL SE
SEF697T|
CALC LOAD 20%
COOLANT TEMP 95°C
SHORT FT #1 2%
LONG FT #1 0%
SHORT FT #2 4%
LONG FT #2 0%
ENGINE SPD 2637RPM
VEHICLE SPD OMPH
IGN ADVANCE 41.0°
INTAKE AlH 41°C
MAF 14.1gm/sec
THROTTLE POS 3%
SEF534F

@ COWNECT
ECM O| CONNECTOR m E:']

85

DRlGY

® o

SEF375U

Mass Air Flow Sensor (MAFS) (Cont’d)

Procedure for malfunction D

® 3

8)

Turn ignition switch “ON”.
Start engine (TCS switch “OFF”) and warm it up to
normal operating temperature.
If engine cannot be started, go to “DIAGNOSTIC
PROCEDURE, EC-120.
Select “DATA MONITOR” mode with CONSULT.
Check the voltage of MAS AIR/FL SE with “DATA
MONITOR".
Increases engine speed to about 4,000 rpm.
Monitor the linear voltage rise in response to engine
speed increases.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-120.
If OK, go to following step.
Maintain the following conditions for at least 10 con-
secutive seconds.
CMPS-RPM (POS): More than 2,000 rpm
THRTL POS SEN: More than 3V
Selector lever: Suitable position
Driving location: Driving vehicle uphill (Increased
engine load) will help maintain
the driving conditions required
for this test.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-121.
CR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the mass air flow
sensor circuit. During this check, a 1st trip DTC might not be con-

firmed.

Procedure for malfunction D

= 1)
2)

Turn ignition switch “ON”.
Start engine and warm it up to normal operating tem-
perature,

3) Select “MODE 1" with GST.

4) Check the mass air flow with “MODE 1".

5) Check for linear mass air flow rise in response to
increases to about 4,000 rpm in engine speed.

6) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-121.

OR
1) Turn ignition switch “ON”.

2) Start engine and warm it up to normal operating tem-
perature.

3) Check the voltage between ECM terminal € and
ground.

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

5) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-121.
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TROUBLE DIAGNOSIS FOR DTC P0100

BATTERY

Mass Air Flow Sensor (MAFS) (Cont’d)

Refer to EL-POWER.

EC-MAFS-01

N : Detectable line for DTC

7. 10A
% s : Non-detectable fine for DTC
| |
W
&
L¢1 [
Wi W
F7 .—I
[ I | 51
WL wiL ‘
10T I
% o on |ECCS
'] |] RELAY
ot ¢
WB  RG  WAR
I | wR = To ECIENISG
F19 .—
AIG
=1
MASS AIR
FLOW SENSOR
Faz
| T A
W B 5P
F19 r . £ To EC-MAIN
4
N Rl B -5 =
| |
i I
) I
¥ L @ @cqz
WB RG  RG W B
pL{i]F6
Gl Gl [l el el i g g
SSOFF ECMP  ECMP QA+ oA |eem I I
ECCS
Coktro. @ @
MODULE) | 1
)
=B
@ O T7
Gv W afe] B8R

palsafszl  [aifaclee] [elefeelas]  [ia[iz]ni] fizd]

EIEMEEE] [aa]a3fs2]a:Taolza 6] [tofo 8]

124 farfaoes]  [orloslosloaloslzeln] [7]6]5]4] | || W HS.
aalasfez]  [zolnsfns] [i7[islislia] Tal2]d]

EC-119

TEC486

A
EM
LG
FE
AT
PO

FA

RS
BT
A

EL
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TROUBLE DIAGNOSIS FOR DTC P0100
Mass Air Flow Sensor (MAFS) (Cont’d)

DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction A
or C, perform “Procedure A” below. If the trouble is duplicated
after “Procedure for malfunction B or D", perform “Procedure

After removing intake air duct

™ N

Air cleaner

Mass air flow sensor

B on next page.
Procedure A

harness connector % INSPECTION START
gl -~
e v
SEF395W

1. Turn ignition switch “OFF",
2. Loosen and retighten engine ground
SCrews.

:

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect mass air flow sensor har-
ness connector.

3. Turn ignition switch “ON".

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

NG

Check the following.

"1 = Harness for open ar

short between mass air
flow senscr and ECM

e Harness for open or
short between mass air
flow sensor and ECCS
relay -

If NG, repair harness or

EC-120

OK connector,
T DISCONNECT
un]
HAE @ ‘, N
CHECK GROUND CIRCUIT. G.; Repair harness or connec-
Clale 1. Turn ignition switch “OFF. tors.
2. Disconnect ECM harness connector.
Cs 3. Check harness continuity between ter-
'ﬂ minal @ and ECM terminal .
D o Continuity should exist.
If OK, check harness for short to
i = ground and short to power.
SEF536P OK
& '
W ey gl ‘et || CHECK INPUT SIGNAL CIRCUIT, NG, Repair harness or connac-
HS. ié::l Ts. iﬁj] Check hamess continuity between termi- tors.
— - nal () and ECM terminal &.
Il Ecm  |o|conneECTOR ” Continuity should exist.
o If OK, check hamess for short to ground
and short to power.
OK
h 4
@ CHECK COMPONENT NG: Replace mass air flow sen-
{Mass air flow sensor). sor.
SEF378U| | Refer to “COMPONENT INSPECTION",
EC-122.
DISCONKECT DISCONNELT
R OK
A& 1s. -
P e Perform “TROUBLE DIAGNOSIS FOR
[ Ecm  |ojconnecTor| 11213) INTERMITTENT INCIDENT", EC-108.
85
r
INSPECTION END
SEF379U




TROUBLE DIAGNOSIS FOR DTC P0100

After removing intake air duct

N

Air cleaner

Mass Air Flow Sensor (MAFS) (Cont’d)

Procedure B

INSPECTION START

!

Engine ground OO S Ve
‘@%Oil level gauge\?{
N e a\

DISCONMECT
€

3

®
0

SEF536P

[Q]

NG
CHECK INTAKE SYSTEM p| Reconnect or repair.
Check the followings for connection.
« Air duct
« Vacuum hoses
» Intake air passage between intake air duct
to collector
If disconnacted, reconnect the parts or repair.
lOK
1. Turn ignition switch "OFF".
2. Loosen and retighten engine ground
SCrews.
h 4 NG
CHECK POWER SUPPLY. »| Check the following.
1. Turn ignition switch “OFF". » Harness for open or short
2. Disconnect mass air fiow sensor harness between mass air flow
connector. sensor and ECM
3. Turn ignition switch "ON". o Hamess for open of short
4. Check voltage between terminal @ and between mass air flow
ground with CONSULT or tester. sensor and ECCS relay
Voltage: Battery positive voltage If NG, repair harness or con-
nector.
OK
@ Y NG
CHECK GROUND CIRCUIT. »| Repair harness or connec-
1. Turn ignition switch "OFF”. tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between termi-
nal & and ECM terminal @.
Continuity should exist,
If OK, check harness for short to ground
and short to power.
OK
- NG
CHECK INPUT SIGNAL CIRCUIT, | Repair harness or connec-
Check harness continuity between terminal tors.
@ and ECM terminal &.
Continuity should exist.
If OK, check harmess for short to ground and
short to power.
OK
¥
NG

CHECK COMPONENT
(Mass air low sensor).
Refer to “COMPONENT INSPECTION” on

next page.
lOK

SEF378U
DISCOMNECT ISCONNECT
(o) \as)
Hs. 1S.
ECM  |O|CONNECTOR 71213
65 ‘
SEF378U

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

!

INSPECTION END

EC-121

Y

Replace mass air flow sen-
SOf.

A,

[ERM

LG

EC

FE

RS

BT

EL

B

283 -
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TROUBLE DIAGNOSIS FOR DTC P0100

H.s. % C'@\

ECM O] CONNECTOR
65

SEF743W

SEF301T]|

Mass Air Flow Sensor (MAFS) (Cont’d)
COMPONENT INSPECTION

Mass air flow sensor

1. Turn ignition switch “ON”.

2. Start engine and warm it up to normal operating temperature.
3. Check voltage between ECM terminal  and ground.

Conditions Voltage V
Ignition switch “ON" (Engine stopped.) Less than 1.0
Idle {(Engine is warmed-up to normal operating tem- 10-17
perature.)
2,500 rpm Approximately 2.1
Idle to about 4,000 rpm” 1.0 - 1.7 to Approx. 4.0

*: Check for linear voltage rise in response to increase to about 4,000 rpmin engine
speed.

4. If the voitage is out of specification, disconnect mass air flow

sensor harness connector and connect it again. Repeat above

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

film for damage or dust.

EC-122



TROUBLE DIAGNOSIS FOR DTC P0105

Absolule pressurg sensor

SEF327V
5 - t
45t \
> 4l
I
%3'2: I Ambient
=,:] | barometic
=5l : pressure
E’_ 15k Vacuum
5 1 '
Cos5t |
033 106.6
(100, 3.94) (800, 31.50}
Pressure kPa (mmHg, inHg)
{Absolute pressure) SFEF3465

ON BOARD DIAGNOSIS LOGIC

Absolute Pressure Sensor

COMPONENT DESCRIPTION

The absolute pressure sensor is connected to the MAP/BARO
switch solencid valve by a hose. The sensor detects ambient baro-
metric pressure and intake manifold pressure and sends the voit-
age signal to the ECM. As the pressure increases, the voltage
rises.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
{Possible Cause)

PO105

0803 sor is sent to ECM.

A) An excessively low or high voltage from the sen-

e Harness or connectors
(Absolute pressure sensor circuit is open or
shorted.)

e Absolute pressure sensor

B) A high voltage from the sensor is sent to ECM
under light load driving conditions. .

¢ Hoses

{Hoses between the intake manifold and absolute
pressure sensor are disconnected or clogged.)
Intake air leaks

MAP/BARQ switch solenoid valve

Absolute pressure sensor

C) A low voltage from the sensor is sent to ECM .
under heavy load driving conditions.

Absolute pressure sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. if the 1st trip DTC
cannot be confirmed, perform “Procedure for malfunction B”.
If the 1st trip DTC is not confirmed on “Procedure for malfunc-
tion B”, perform “Procedure for malfunction C”.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting

the next test.

CAUTION:
Always drive vehicle at a safe speed.

EC-123

AT

PD
FA
BR
ST
RS
BY
HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0105
Absolute Pressure Sensor (Cont’d)
Procedure for malfunction A

% MONITOR % No FalL [] 1} Tumn ignition switch “ON”.
i ) 2) Select “DATA MONITOR" mode with CONSULT.
CMPSSRPMEOS) Orpm 3) Wait at least 6 seconds.

4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”. EC-127.
OR
@ 1) Tum ignition switch “ON” and wait at least 6 seconds.
2) Select “MODE 7” with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC

| RECORD J PROCEDURE”, EC-(B%?.
SCreeeT 1) Turn ignition switch “ON” and wait at least 6 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode I (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-127.
- Procedure for malfunction B
¥ MONITOR 5% NOFAIL = 1) Start engine and warm it up to normal operating tem-
CMPS<RPM (POS) 650rpm l perature.
COOLAN TEMP/S e 2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
4) Start engine and let it idle.
5} Wait at least 15 seconds.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
RECORD PROCEDURE”, EC-129.
SEF896T] - OR
@ 1) Start engine and warm it up to normal operating tem-
= perature.

) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Start engine.
4) Let engine idle and wait at least 15 seconds.
5) Select “MODE 7" with GST.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-129.
OR
1} Start engine and warm it up to normal operating tem-
perature.

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

) Start engine.

) Let engine idle and wait at least 15 seconds.

) Turn ignition switch “OFF”, wait at least 5 seconds and
then turm “ON”.

6) Perform “Diagnostic Test Mode Il (Seif-diagnostic

results)” with ECM.
7) if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-129.

286 EC-124



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

Procedure for malfunction C

¥ MONITCR  y¢ NOFAIL [] CAUTION:
CMPS*RPM(POS) 3000rpm Always drive vehicle at a safe speed.
VHCL SPEED SE 75kmvh @ 1} Turn ignition switch “ON”.
B/FUEL SCHDL 6ms 2) Select “DATA MONITOR” mode with CONSULT. Gl
ABSOL PRES/SE 4.4v The voltage of “ABSOL PRES/SE” should be more than
1.74 {V].
If the check result is NG, go to “DIAGNOSTIC [{]4
PROCEDURE”, EC-127. If the check result is OK, go to

| RECORD following step.
SEF382U 3) Start engine (TCS switch “OFF”) and warm it up to E[

normal operating temperature.
4) Tum ignition switch “OFF” and wait at least 5 seconds.
5) Start engine and let it idle for at least 13 seconds. LG
6) Select “DATA MONITOR” mode with CONSULT.
7) Drive the vehicle at least 3 consecutive seconds under
the following conditions,
B/FUEL SCHDL: More than 5.6 ms
CMPS.RPM (POS): 3,000 - 4,800 rpm
Selector lever: Suitable position FEE
Driving location: Driving vehicle uphill {Increased
engine load) will help maintain
the driving conditions required AT
for this test.

8) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-129. PD
FA
R
BR
ENGINE SPD .....ooooverre. ORPM OR 8T
gEol_Ci)llér?_hE.ITSLEDMP ....B9°C OVERALL FUNCTION CHECK
B a0 Use this procedure to check the overall function of the absolute
AD - pressure sensor circuit. During this check, a 1st trip DTC might not RS
AF oo sinionnins O. be confirmed.
0 = 1) Turn ignition switch “ON".
%Té‘?gfé% (e & 2) Select “MAP” in “MODE 1” with GST. BT
- 3) Make sure that the pressure of “MAP” is more than 46
FONG F a1 e G kPa (0.47 kg/em?, 6.7 ps). :
Sorr ot st O, 4) 1f NG, go to “DIAGNOSTIC PROCEDURE”, EC-129.  HA
(O] T 0.000V  |seFsieR OR
/46y 1) Turn ignition switch “ON". BL

2) Make sure that the voltage between ECM terminal
connzET f \ @ and engine ground is more than 1.74 [V].
AE l@ 3) IfNG, go to "DIAGNOSTIC PROCEDURE", EC-129.

[[ ECM O] CONNECTOR]|

@ ©

SEF636L

EC-125 287



TROUBLE DIAGNOSIS FOR DTC P0105
Absolute Pressure Sensor (Cont’'d)

EC-AP/SEN-01

ABSOLUTE
PRESSURE
‘/Y\f OR BN : Detectable line for DTC
=umem - Non-detectable line for DTG
I L
BRW W OR
rx ___ KA
| i
| |
I |
1 |
| |
| I
| 1
I I B = To EC-PRE/SE
| |
) I I GFé
. o I X d ® B
E%WTPS dmerwmm@rs GF16 To EC-MAIN
B
\ + roide
B B {Fe1 F62) B B
| |
® L 2
L L
OIH F24 F25
F26 @ =8 B = To EC-ECTS
| |
B
[ ]
Fo7 () m— 5 B B 1
I 7
JOINT
Fz7 @ CONNECTOR-16
B38
]
BR/W w B B B
el leall Tl KR 3l
SENP PRES GND-A GND-A  |1ac SENS [ TRANSMISSION
F&9
= - Refer to last page (Foldout page).
El LG @& @®. @
GY GY
M49) . (Fe3

TECB40

208 EC-126



TROUBLE DIAGNOSIS FOR DTC P0105
Absolute Pressure Sensor (Cont’d)

. ny DIAGNOSTIC PROCEDURE
/ EGRC-BPT "a"'e If the trouble is duplicated after “Procedure for malfunction A

// A or C”, perform “Procedure A” befow. If the trouble is dupli-
Z 3 ‘*a.\ cated after “Procedure for malfunction B, perform “Proce-

AR A dure B” on next page. @
_N SR = Procedure A
4 (&7
NS st prasusia 7 A
%, AR, Absolute pressure INSPECTION START
» sensor harness connector -

S| S ~
e O\ W/SREN , M

SEF383U
1. Turn ignition switch “OFF”.

2. Loosen and retighten engine ground

SCrews.
- NG
CHECK POWER SUPPLY. »| Check the following.
1. Turn ignition switch “OFF”. e Harness for open or
2. Disconnect absolute pressure sensor short between ECM and
harmess connector, absolute pressure sensor EE
3. Check sensor connector for water. If NG, repair or replace
Water should not exist. harness or connectors.
If OK, go to step 4. If NG, repair or
replace harmess connector. AT
era7z7ul | 4. Turn ignition switch “ON". :
5. Check voltagg betw%%:; r\}EE.\;rLrjrr_i?aI @ and
engine ground with or tester.
=y (c ) Voltage: Approximately 5V P
A& o) —

[=<]
B ' . -
CHECK GROUND CIRCUIT. »| Check the following.
1. Turn ignition switch “OFF”, e Harness connectors
2. Check harmess continuity between ter- P (wa)
minal (T and engine ground. « Harness connectors [RA
= Continuity should exist. .
b O If OK, check hamess for short to o Joint connector-16
= ground and short to power. e Harness for open or =
short between ECM and BR
SEF0955 OK absolute pressure sensor
« Harness for op_el_ré or
short between TCM
E {Transmission control Sr

& DISCONNECT moduie) and absolute
iﬁ} @ pressure sensor
T.5. » Harness for open or
short between absolute RS
[3) pressure sensor and
TAC module
If NG, repair open circuit or
short to ground or short to BY
power in harmess or con-

@ ﬂ nectors.
- | RIA

a SEF096S NG

CHECK INPUT SIGNAL CIRCUIT. Repair harness or connec-
1. Disconnect ECM harnass connector. tors. EL
2. Check harness continuity between ECM

DISCONNECT 2 DISCONNECT terminal & and terminal @ .
Gﬁ:}] (C[@ Eéj] Continuity should exist. .
= -‘ = If OK, check harness for short to [P

e ground and short to power.

IL_ecm[ojconsector]  ifalm T
OK

64

r
o

1

®
(Go to next page.)

[l

SEF384U
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

®

b

CHECK COMPONENT
(Absolute pressure sensor).
Refer to “COMPONENT INSPECTION”,

NG

EC-130.
lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

:

INSPECTION END

EC-128

Replace absolute pressure
SEnsor.




TROUBLE DIAGNOSIS FOR DTC P0105
Absolute Pressure Sensor (Cont’d)

Procedure B
INSPECTION START
&l
v
CHECK VACUUM SOURCE TO ABSO- NG CHECK VACUUM HOSE.
LUTE PRESSURE SENSOR. ”| Check vacuum hose for WA
1. Stant engine and warm it up to normal clogging, cracks, discon-
operating temperature. nection or improper con-
3-way connector sgraasu| | 2. Turn ignition switch “OFF”. nection. EM
3. Connect MAP/BARQ switch solenoid If NG, repair or replace the
valve and absolute pressure sensor hose.
W activetest B [ with a rubber tube that has vacuum LG
gauge. : OK
MAP/BARC SWAV MAP 4. Turn ignition switch “ON”, h J
s======= MONITOR ======== 5. Select “MAP/BARO SW/A” in Check vacuum port for
CKPS*RPM(POS) 737rpm “ACTIVE TEST" mode with clogging.
MAP/BARO SWAV MAE CONSULT. If NG, clean it.
ABSOL PRES/SE 1.3V 6. Start engine and fet it idle. EE
7. Touch “MAP” and “BARQ" alter- OK
nately and check for vacuum. h 4
- CHECK COMPQNENT
BARQ EF4400 MASF’{Q%HO vacuum (MAP/BARO switch sole- AT
noid vaive),
B BARO Should not exist Refer to “COMPONENT
i ‘ INSPECTION” of D
ﬁ-——:——' MAP Should exist “TROUBLE DIAGNOSIS
Split FOR DTC P1105", EC-
— OR — 339. =)
4. Turn ignition switch “ON”,
@ 5. Start engine and check for QK NG
Clogging vacuum, -
For 5 seconds after starting : i
s engine: Replace
Vacuum should not exist. MAP/BARO
) . \mproper connection 8. More than 5 seconds after start- switch sole- | [BR
: SEF109L ing engine. noid valve.
Vacuum should exist.
— ! ST
CHECK INTAKE SYSTEM.
Check intake system for air | [RIS
leaks.
B BT
h 4
CHECK HOSE BETWEEN ABSOLUTE NG_‘ Repair or reconnect hose.
PRESSURE SENSOR AND MAP/BARO " HA

SWITCH SOLENOID VALVE.
1. Turn ignition switch “OFF".

2. Check hose for clogging, cracks, dis- EL
connection or improper cennection.
lOK
18X
®

{Go to next page.}
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

®

'

CHECK COMPCNENT
(Absolute pressure sensor). Sensor,
Refer to “COMPONENT INSPECTION”

below.

NG, Replace absolute pressure

¢0K

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

'

INSPECTION END

]

HS.

€1

[ ecm o] connecTonr]f
I

Absolute pressure
sensor

SEF358W

COMPONENT INSPECTION
Absolute pressure sensor

1.

Remove absolute pressure sensor with its harness connector
connected.

2. Remove hose from absolute pressure sensor.

3. Turn ignition switch “ON” and check output voltage between
terminal & and engine ground.

The voltage should be 3.2 to 4.8V.

4. Use pump to apply vacuum of -26.7 kPa (-200 mmHg, -7.87
inHg) to absolute pressure sensor as shown in figure and
check the output voltage.

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

CAUTION:

e Always calibrate the vacuum pump gauge when using it.
e Do not apply below -93.3 kPa (-700 mmHg, -27.56 inHg)
or over 101.3 kPa (760 mmHg, 29.92 inHg) of pressure.

5. If NG, replace absolute pressure sensor.

EC-130



TROUBLE DIAGNOSIS FOR DTC P0110

Resistance kil
o

)
{1
T

r Acceptable

O

- N kD N AODD
T T T

oo

0

20 0 20 40 60 80 100
(-4) (31.?} (68) (104} (10400}(17‘":5)(212)
emperature °C {°F) SEFO12P

ON BOARD DIAGNOSIS LOGIC

Intake Air Temperature Sensor

COMPONENT DESCRIPTION
The intake air temperature sensor is mounted to the intake air duct.
The sensor detects intake air temperature and transmits a signal

to the ECM.

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

<Reference data>

Intake air temperature Voltage™ .
(§)]
°C (°F) V) Resistance k
20 (68} 3.5 21-29
80 (176) 1.23 0.27 - 0.38

* These data are reference values and are measured between ECM terminal
@ (Intake air temperature sensor) and ECM terminal (Gzg) (ECM ground).

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... .
No (Possible Cause)
P0O110 A} An excessively low or high voltage from the sensor is | e Hamess or connectors
0401 sent to ECM. {The sensor circuit is open or shorled.)

coolant temperature sensor.

B) Rationally incorrect voltage from the sensor is sent to
ECM, compared with the voltage signal from engine

o Intake air temperature sensor

¥ MONITOR v NOFAL []

CMPS+RPM (POS) Orpm
COOLAN TEMP/S 25°C
INT/A TEMP SE 25°C

RECORD

SEF698T

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first.

If 1st trip DTC cannot be confirmed, perform “Procedure for
malfunction B”'.

NOTE:

i “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

Procedure for malfunction A
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR" mode with CONSULT.
3) Wait at least 5 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-135.
OR

@ 1} Turn ignition switch “ON” and wait at least 5 seconds.
2} Select MODE 7 with GST.
3} If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-135.

EC-131

e
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TROUBLE DIAGNOSIS FOR DTC P0110

¥ MONITOR ¥ NOFAIL
COOLAN TEMP/S 30°C
VHCL SPEED SE 75km/h
I RECORD
SEF62al
FUEL SYS #1 OPEN
FUEL SYS #2 OPEN
CALC LOAD 0%
COOLANT TEMP 31°C
SHORT FT #1 0%
LONG FT #1 0%
SHORT FT #2 0%
LONG FT #2 0%
ENGINE SPD ORPM
VEHICLE SPD OMPH
IGN ADVANCE 1.0°
INTAKE AIR 25°C
SEF549P

A€ 6

[ Ecm

[of connecTor])

67

iy
P &

" SEF381U

Intake Air Temperature Sensor (Cont’d)

OR

1)
2)

3)

Turn ighition switch “ON” and wait at least 5 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".

Perform diagnostic test mode [l {Self-diagnostic results)
with ECM.

4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-135.

Procedure for malfunction B

CAUTION:

Always drive vehicle at a safe speed.

TESTING CONDITION:

This test may be conducted with the drive wheels lifted in the
shop or by driving the vehicle. If a road test is expected to be
easier, it is unnecessary to lift the vehicle.

1)

Wait until engine coolant temperature is less than 90°C

(194°F).

(a) Turn ignition switch “ON”.

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

(¢} Check the engine coolant temperature.

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

Perform the following steps before engine coolant tem-

perature is above 90°C (194°F).

Turn ignition switch “ON”.

Select “DATA MCNITOR” mode with CONSULT.

Start engine and turn TCS switch “OFF".

Hold vehicle speed more than 70 kmvh (43 MPH) for

100 consecutive seconds.

If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-135.

OR

Wait until engine coolant temperature is less than 90°C

(194°F).

(a) Turn ignition switch “ON".

(b) Select MODE 1 with GST.

(c) Check the engine coolant temperature.

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

Perform the following steps before engine coolant tem-

perature is above 90°C (194°F).

Start engine and turn TCS switch “OFF”.

Hold vehicle speed more than 70 km/h (43 MPH) for

100 consecutive seconds.

Select MODE 7 with GST.

If 1st trip DTC is detected, go to “DIAGNQOSTIC

PROCEDURE”, EC-135.

OR

Wait until engine coolant temperature is less than 90°C

(194°F).

{a) Turn ignition switch “ON”.

(b) Check voltage between ECM terminal @ and
ground.

EC-132



TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

Voltage: More than 1.0 (V)
{c) If the voltage is not more than 1.0 (V}, turn ignition
switch “OFF” and cool down engine.
e Perform the following steps before the voltage is below
1.0V.
2) Start engine and turn TCS switch “OFF”.
3) Hold vehicle speed more than 70 km/h (43 MPH} for
100 consecutive seconds.
4) Turn ignition switch “OFF”, wait at least 5 seconds and MA
then turn “ON”.
5) Perform “Diagnostic Test Mode |l (Self-diagnostic EM
results)” with ECM. Sl
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-135. LE

A

=
=1
=]

DX

EC-133 205 |



TROUBLE DIAGNOSIS FOR DTC P0110
Intake Air Temperature Sensor (Cont’d)

EC-IATS-01

.  Cetectable line for DTC
e - Non-detectabie line for DTC

INTAKE AIR

TEMPERATURE
-—-@-— SENSOR

F33

B =pp To EC-ECTS

A

B
1
=
VT!T\

SENS | CM
ECM TAC GND {THANSMISSION
MODULE CONTRCL
MODULE)

FE9

JOINT
CONNECTOR-16
838

2
g}m

Refer to last page (Foldout page).

2 -
nnnnnnleD) CDECD)
oY &
W
W HS.

123
122 W
W H.S.

TECEH
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Intake air

temperature sensor

harness connector
s

SEFO51T)

A&

(112

9 O

SEF321R
E
€@
€iD)
L@ il
| - SEF322R

on next page.

¢0K

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

'

INSPECTICN END

EC-135

v
CHECK POWER SUPPLY. NGL Repair harness or connec-
1. Tum ignition switch “OFF”. "] tors.
2. Disconnect intake air temperafure sen-
50r harmness connector.
3. Tum ignition switch “ON”.
4. Check voltage between terminal @
and ground.
Voltage:
Approximately 5V
OK
E v
CHECK GROUND CIRCUIT. NG.; Check the following.
1. Turn ignition switch “OFF”. e Harness connectors
2. Check harness continuity between ter- (Fe3),
minal (I} and engine ground. « Harness connectors
Continuity should exist. (),
If CK, check harness for short to « Joint connector-16
ground and short to power. » Harness for open or
short between ECM and
OK intake air temperature
sensor
e Harness for open or
short between air tem-
perature sensor and
throttle actuator control
(TAC) module
e Harness for open or
short between TCM
{Transmission Control
Module) and intake air
temperature sensor
If NG, repair cpen circuit or
short to ground or short to
power in harness or con-
nectors.
r
CHECK COMPONENT NGr Replace intake air tem-
(Intake air temperature sensor). perature sensor.
Refer to “COMPONENT INSPECTION"

A

EM

LG

FE
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[FA
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BT

A
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor {(Cont’d)
COMPONENT INSPECTION

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

[Q]

SEF8470

<Reference data>

20r

9t Intake air temperature .

6 °C (°F) Resistance k{
g ar Acceptable
g 2f 20 {68) 21-29
548 80 (176) 0.27 - 0.38
£ 047 If NG, replace intake air temperature sensor.

0.2r

0.1

20 0 20 40 60 BO 100
(-4} (3_?) (68) (1?4) (1:.481 (17;5)(212)
emperature °C (°F) SEF012P

298 EC-136



TROUBLE DIAGNOSIS FOR DTC P0115

Terminal
Sensor
&
/ Q g
Gasket
SEF5584K
20+
18:
&F
g ar Acceptable
g ?
S 10}
% 08
0
& D4r
0.2
ol 0 0
20 0 20 40 60 BO 100
{-4) {32) (68)(104) (140} {176)(N2)
Temperature °C {°F)
SEF012P

ON BOARD DIAGNOSIS LOGIC

Engine Coolant Temperature Sensor (ECTS)

COMPONENT DESCRIPTION

The engine coolant temperature sensor is located near the No. 2
injector. The sensor is used to detect the engine coolant tempera-
ture. The sensor modifies a voltage signal from the ECM. The
modified signal returns to the ECM as the engine coolant tempera-
ture input. The sensor uses a thermistor which is sensitive to the
change in temperature. The electrical resistance of the thermistor

decreases as temperature increases.

<Reference data>
Engine Co?:ﬁgt tempera- Voltage* Resistance
v kO
-10{(14) 4.4 70-11.4
20 (68) 35 21-29
50 (122) 2.2 0.68 - 1.00
90 (194) 1.0 0.236 - 0.280

*- These data are reference values and are measured between ECM terminal
& (Engine coolant temperature sensor) and ECM terminal {ECM

ground}.

Diagnostic Check hems
Trouble Code Malfunction is detected when ... .
(Possible Causa)
MNo.
P0O115 e An excessively high or low voltage from the sensoris | e Hamess or connectors
0103 sent to ECM.” {The sensor circuit is open or shorted.)
« Engine coolant temperature sensor

= When this malfunction is detected, the ECM enters fail-safe mode and the MIL lights up.

Engine operating condition in fail-safe mode

Condition

Engine coolant ternperature decided

{CONSULT DISPLAY)

Engine coolant temperature will be determined

Just as ignition switch is turned ON or Start

40°C {104°F)

by ECM based on the time after turning igni-
tion switch “ON” or “START".

More than 4 minutes after ignition Start

80°C (176°F)

CONSULT displays the engine coolant tem-
perature decided by ECM.

Except as shown above

40 - BQ°C {104 - 176°F)
(Cepends on the time}

EC-137
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TROUBLE DIAGNOSIS FOR DTC P0115

¥r MONITOR  ¥r NOFAIL []

CMPS-RPM (POS) Orpm

COOLAN TEMP/S 25°C

INT/A TEMP SE 25°C
RECORD

SEF698T)

Engine Coolant Temperature Sensor (ECTS)
(Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-140.
CR
@ 1)} Turn ignition switch “ON" and wait at least 5 seconds.
2) Select “MODE 7" with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-140.
OR
1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.
4) If tst trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-140.

EC-138 |
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Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
EC-ECTS-01
@l
SN 'EI'ESIIZI'“E%IE'?UOI%QNT I - Deteciable line for DTG
w SENSOR - Non-detectable line for DTG
MA

ERM

F27
F27 @) me——— ) SE—————) -
B
HZ
22
,
g B
PD
FA
RA
JOINT
GONNEGTOR-16
Bag BR
(A
B
Y/B B B ST
[l [ KR 3 LI
™w GND-A GND-A - |7ac SENS | TRANSMISSION RS
one | 00 G
e
BT
ATz TR =] - Refer to last page {Foldout page). MA
i2]5]4 LT @ @D, (B
Gy &Y GY mag) , (Fea EL
=51
AR BRAEEDE I—Q-I 23[2afosoelorlosfoofsafafaessfaales]) 5 ﬁi’
4344]5]a6]47]48 Hs iy

TECE42
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A = .
= ’. ~I-l'lm1€'
o o g% .-’!‘h—_ 1!_!“-"1-.

)
E N > = Engine coolant
7 1 3 temperature

sensor harnessyy
conneclor

—rt

S|

SEF052T

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

o
@

@ ©

SEFS41P

v

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect engine coolant temperature
sensor harness connector,

. Turn ignition switch “ON".

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

Approximately 5V

NG

h 4

Check the following.

e Harness connectors
D)

» Harness for open or
short between ECM and
engine coolant tampera-
ture sensor

If NG, repair harness or

connectors.

OK

B y

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

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

If OK, check harness for short to

ground and short to power.

NG

A€

G

[Q

SEF542P

OK

Y

Check the following.

e Harness connectors
(),

e Harness connectors
GDY

e Harness connectors
(ua),

¢ Joint connector-16

« Harmness for open or
short between ECM and
engine coolant tempera-
ture sensor

e Harness for open or
short betwean TCM
(Transmission Control
Module) and engine
coclant temperature sen-
sor

e Harness for open or
short between engine
coolant temperature sen-
sor and throttle actuator
control (TAC) module

If NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.

CHECK COMPONENT
(Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION"

NG

A4

on next page.
lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

:

INSPECTION END

EC-140

Replace engine coolant
termperature sensor.




TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

N (Cont’d)
COMPONENT INSPECTION
Engine coolant temperature sensor

Check resistance as shown in the figure. @l
| MA
SEF152P =0V

<Reference data>

20
igh _ LG
gF Temperature °C (°F) Resistance kQ
g : Acceptable 20 (68) 21-29
g 1ol 50 (122) 0.68 - 1.00
[} LG
8 oal 90 (194) 0.236 - 0.260
0.2 _ )
01 If NG, replace engine coolant temperature sensor.

EZ,IP) (3532; g%, (1‘891) (ﬁ;%l (1%2) (12?8’
. 40 (1 |
Temperature °C (°F) SEFO12P )

BT

A

EL

EC-141 303
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Throttle Position Sensor

NOTE: If DTC P0510 (0203) is displayed with DTC P0120, perform TROUBLE DIAGNOSIS FOR DTC
P0510 first (See EC-327.).

COMPONENT DESCRIPTION

The throttle position sensor responds to the accelerator pedal movement. This sensor is a kind of potentiom-
eter which transforms the throttle position into output voltage, and emits the voltage signal to the ECM. In
addition, the sensor detects the opening and closing speed of the throttle valve and feeds the voltage signal

to the ECM.
Idle position of the throttle valve is determined by the ECM receiving the signal from the throttle position sen-

sor. This one controls engine operation such as fuel cut. The throttle position sensor unit has a built-in “Wide
open and closed throttle position switch”.

Supply voltage: 5V
(Applied between terminal

2 No. 4 and 2)
Wide open ©
throttle E 6.0 l
position
€ :) switch o] QOutput veltage bstween
- ) s Closed E terminal No. 1 and 2 }/
: 3
— [ { *8Y dnrottle £ 40
Gg t_og ) Position §
DI:@ o -
_al [N
Thrattl
!ﬂ[’ 1 rg_e g 20 ,///
position 5 =
() 2J sensor - /
['E)
=]
&
E
e 0
2 0 a5 90 135
=
o]

Throttle valve opening angle (deg)

SEF121TA

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION

« Engine: After warming up

* Ignition switch: ON Throttle valve: fully closed 0.35 - 0.65V
(Engine stopped}

THRTL POS SEN e More than —40.0 kPa (-300 mmHg,

—11.81 inHg) of vacuum is applied to

the throttle opener with a handy Throttle valve: fully opened Approx. 4.0V

vacuum pumg.

s Engine: Alter warming up

» Ignition switch: ON Throttle valve fully closed 0.0%
(Engine stopped)
ABSOL TH-P/S o More than —40.0 kPa (-300 mmHg,
—11.81 inHg) of vacuum is applied to
the throttle opener with a handy Throttle valve fully opened Approx. 88%

vacuum pump.

EC-142
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Throttle Position Sensor (Cont’d)

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MINAL ITEM CONDITION
NO. COLOR (DC voltage) @l
[Ignition swilch “ON"} (Warm-up condition)*
0.35 - 0.65V MA
63 G Throttle position sensor Accelerator pedal fully released
signal [ignition switch “ON"] (Warm-up condition)*
Approximately 4V BM
Accelerator pedal fully depressed
08 BR/W | Sensor's power supply {Iignition switch * M Approximately 5V
|Engine is running.| (Warm-up condition) LG
129 B Sensor's ground ov

Idle speed

* More than —40.0 kPa (-300 mmHg, —11.81 inHg) of vacuum is applied to the throttle opener with a handy vacuum pump

ON BOARD DIAGNOSIS LOGIC EE
Diagnostic
Trouble Malfunction is detected when ... (PS:s?glke IE?;TJSse)
Code No. AT
P0120 A) An excessively low or high voltage from the sensor is | Harness or connectors
0403 sent to ECM.” {The throttle position sensor circuit is open or shorted.) BD

e Throttle position sensor

B) A high voltage from the sensor is sent to ECM under | e Harness or connectors

light load driving condition. {The throttle position sensor circuit is open or shorted.) BA,
e Throttle position sensor
o Fuel injector
e Camshaft position sensor LA
» Mass air flow sensor

C) A low voltage from the sensor is sent to ECM under | e Harness or connectors -
heavy load driving condition. (The throttle position sensor circuit is open or shorted.) B

e Intake air lsaks
e Throttle position sensor g

*' When this malfunction is detected, the ECM enters fail-safe mode and the MIL lights up.

Engine operating condition in fail-safe mode Condition Driving condition RS
Throttle position will be determined based on the When engine is idling Normal
amount of mass air flow and the engine speed. - - BT
Therefore, acceleration will be poor. When accelerating Poor acceleration

Perform “Procedure for malfunction A” first. If the DTC cannot [4
be confirmed, perform “Procedure for malfunction B”. If there
is no problem on “Procedure for malfunction B”, perform

“Procedure for malfunction C”. EL
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE [
NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting

the next test.

EC-143 305 |
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Y MONITOR  vr No FaiL []
CMPS'RPM(POS)  650rpm
MAS AIR/FL SE 131V
COOLAN TEMP/S 84°C
VHCL SPEED SE Bkmih
THRTLPOSSEN  0.50V
B/FUEL SCHDL 1.0msec
RECORD
SEFs04U

Throttle Position Sensor (Cont’d)
Procedure for malfunction A

CAUTION:

Always drive vehicle at a safe speed.

TESTING CONDITION:

e Before performing the following procedure, confirm that
battery voltage is more than 10V at idle.

e This test may be conducted with the drive wheels lifted in
the shop or by driving the vehicle. If a road test is
expected to be easier, it is unnecessary to lift the vehicle.

B "

2)

Turn ignition switch “ON” and select “DATA MONITOR"
mode with CONSULT.
Start engine and maintain the following conditions for at
least 5 consecutive seconds.
VHCL SPEED SE: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P” or *N”

position
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-148.

CR

2)
3)

Start engine and maintain the following conditions for at

least 5 consecutive seconds.

Vehicle speed: More than 4 km/h (2 MPH)

Selector lever: Suitable position except “P”’ or “N”
position

Select “MODE 7” with GST.

If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-148.

@ Y

OR

Start engine and maintain the following conditions for at
least 5 consecutive seconds.
Vehicle speed: More than 4 km/h (2 MPH)
Selector lever: Suitable position except “P*' or “N”’

position
Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON” and perform “Diagnostic Test
Mode ({Self-diagnostic results)” with ECM.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-148.

EC-144
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¥ MONITOR ¢ NoFaL ]

CMPS=RPM (POS}) 6
COOLAN TEMP/S

50rpm -
90°C

RECORD

SEFGO8T

THRTL POS SEN
ABSOL TH-P/S

¥ MONITOR ¥ NO FAIL D

0.48v
.0%

[ RECF_"(IDHD

|

SEF024P

Throttle Position Sensor (Cont’d)
Procedure for malfunction B

® 2

3)

4)

Turn ignition switch “ON™.
Select “DATA MONITOR” mode with CONSULT.
Start engine and let it idle for at least 10 seconds. If idle
speed is over 1,100 rpm, maintain the following condi- g
tions for at least 10 seconds to keep engine speed
below 1,100 rpm.
Selector lever: Suitable position except “P”” or “N” i
Brake pedal: depressed
Vehicle speed: 0 km/h (0 MPH)
If 1st trip DTC is detected, go to “DIAGNOSTIC [E
PROCEDURE”, EC-149.

OR

@ "

Start engine and let it idle for at least 10 seconds. if idle LG
speed is over 1,100 rpm, maintain the following condi-

tions for at least 10 seconds to keep engine speed
below 1,100 rpm.

Selector lever: Suitable position except “P” or “N”
Brake pedal: depressed
Vehicle speed: 0 km/h (0 MPH) Fe
Select “MODE 7” with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-149.

CR

NO 1)

JOOLS,

2)

4)

Procedure for malfunction C

EC-145 307

Start engine and let it idle for at least 10 seconds. If idle
speed is over 1,100 rpm, maintain the following condi- E)
tions for at least 10 seconds to keep engine speed
below 1,100 rpm.

Selector lever: Suitable position except “P* or “N”” [FA
Brake pedal: depressed

Vehicle speed: 0 km/h (0 MPH)

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

Turn ignition switch “ON” and perform “Diagnostic Test
Mode (Self-diagnostic results)” with ECM.
If 1st trip DTC is detected, go to “DIAGNOSTIC BR

PROCEDURE”, EC-149.
ST

RS

BT

Start engine and warm it up to normal operating tem-

perature.

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

Select “MANU TRIG” and “HiI SPEED” in “DATA MONI-

TOR” mode with CONSULT.
Select “THRTL POS SEN” and “ABSOL TH-P/S” in
“DATA MONITOR” mode with CONSULT.
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NG data
;r;wm. POS SEN

0070

OK data

THATL POS SEN 0000

30 X1V 40354 1538 W01V +03"54
o9 m s 0 1 3 5
. o
]
: ------ ‘--"n
ABSOL THeP/S 00"00  ABSOL THP/S 00"0C
15:38 Y +03"54 15:38 % +03°54
0 25 5 75100 0 25 50 75 100
Ly >
b e
. - -.I
“

THRTL ABSOL
05 TH/PO

) POS THP P
15:38  gEN  SENT 1538 gEN
V) (%) [{%] (%)
00"36 2.4 399 00'46 288 57.4
0037 220 413 0047 3.00 B05
Q0"38 226 427 0048 3.12 633
00°39 232 444 0049 324 661
00"41 226 427  00'S0 334 689
00'42 220 413 0051 346 714
0043 258 504 0052 356 74.2
0044 -2.66 525 00"'53 3.68 77.0
0045 2.76 549 00"54 3.80 79.8
SEFO21P
# MONITOR % NOFAL LJ
CMPS=RPM(POS) 2137rpm
MAS AIR/FL SE 3.07V
COOLAN TEMP/S 84°C
RECORD
SEF6060
m COMNECT (‘
A€ &
|| ECM |0|CONNECTOR||
65 &7
e M
RS
cmf CS\ H =
SEF351W]

6)

7}
]

8)
9)

Throttle Position Sensor (Cont’d)

Press RECORD on CONSULT screen at the same time

accelerator pedal is depressed.

Print out the recorded graph and check the following:

The voltage rise is linear in response to accelerator

pedal depression.

The voltage when accelerator pedal is fully depressed

is approximately 4V.

If NG, go to “DIAGNOSTIC PROCEDURE", EC-148.

If OK, go to following step.

Select “AUTO TRIG” in “DATA MONITOR"” mode with

CONSULT.

Maintain the following conditicns for at least 10 con-

secutive seconds.

CMPS.RPM (POS): More than 2,000 rpm

MAS AIR/FL SE: More than 3V

COOLAN TEMP/S: More than 70°C (158°F})

Selector lever: Suitable position

Driving location: Driving vehicle uphill (Increased
engine load) will help maintain
the driving conditions required
for this test.

10} If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-151.
OR

1)

Maintain the following conditions for at least 10 con-
secutive seconds,
Gear position: Suitable position
Engine speed: More than 2,000 rpm
Voitage between ECM terminal @ and (ECM
ground):
More than 3V
COOLAN TEMP/S: More than 70°C (158°F)

2) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-151.
OR
1) Maintain the following conditions for at least 10 con-
secutive seconds.
Gear position: Suitable position
Erigine speed: More than 2,000 rpm
Voltage between ECM terminal & and (ECM
ground):
More than 3V
Voltage between ECM terminal ¢ and (ECM
ground): '
Less than 1.5V
2) Stop the vehicle, turn ignition switch “OFF”, wait at least
5 seconds and then turn “ON”.
3) Perform “DIAGNOSTIC TEST MODE (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-151.

EC-146
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Throttle Position Sensor (Cont’d)

EC-TPS-01
;B‘EIO_I_EHE s : Dotectable line for DTG
SENSCR s - Non-detectable line for DTC @l
L L L] | MA
BR/W G B
i I EM
F_ B .1 rx@ 5 =Jp To EG-ECTS
i |
1 [
! ! LG
I i
I i '
: : F27 () m——p B B
B
I i
. . ] FE
I I JOINT
I | 7@ CONNECTOR-16
: : AT
| . K8
I I B B
I I r._l =l EE
! I [ [351  1om
) } I ] GND-A |TaC SENS | (TRANSMISSION
] e | @0 -
z I
| ,
I i
I GF12 BA
C_L.@ ® B -}}
To EC-MAIN
B BR
BRAW G B re B=1
el Teall Gzl B B F62) B B 8T
SENP TPS GND-A | |
ECM ® ®
1 1 RS
Fzd F25
BT
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- sensor harngss -~
o
connector

%
lmn
E
Ae @
>
=R

DISCONNECT

W E DHSCOHNECT
A€ A€
[ ecm lofconnecTor]| @

(]

|

SEF387U

Throttle Position Sensor (Cont’'d)

DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction
A", perform “Procedure A” below. If the trouble is duplicated
after “Procedure for malfunction B”, perform “Procedure B”

on the next page. If the trouble is duplicated after “Procedure
for malfunction C”, perform “Procedure C” on EC-151.

Procedure A

INSPECTION START
h
1. Turn ignition switch "OFF"",
2. Loosen and retighten engine ground
SCrews.
v -
CHECK POWER SUPPLY. »| Repair harness or connec-
1. Turn ignition switch “OFF”. tors.
2. Disconnect throttle position sensor har-
ness connector.
3. Turn ignition switch “ON".
4. Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Approximately 5V
OK
= " NG
CHECK GHROUND CIRCUIT. p| Check the following.
1, Turn ignition switch “OFF”. » Hamess connectors
2. Check harness continuity between ter- (763 ),
Eninal @ andhengl;i?e ground. . ennectors
ontinuity should exist. P
If OK, chg:k harness for short to « Joint connector-16
ground and short to power. « Hamess for open or
short between throttle
OK position sensor and ECM

« Harness for open or
short between throttle
position sensor and TCM
(Transmission Control
Module)

e Harness for open or
short between throttle
position sensor and
throttle actuator control
(TAC) module

If NG, repair open circuit or

short to ground or short to

power in harmess or con-
nectors.
" NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or connec-
1. Disconnect ECM harness connector. tors.
2. Check harness continuity between ECM
terminal G and terminal @) .
Continuity should exist.
If OK, check harness for short 1o
ground and short to power.
J'OK
NG "
CGHECK COMPONENT »| Replace throttle position
(Throttle position sensor). sansor. To adjust it, per-
Refer to “COMPONENT INSPECTION”, form “BASIC
EC-152. INSPECTION", EC-B2.

¥ OK

@
{Go to next page.)

EC-148
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SEF119T

Throttle Position Sensor (Cont’d)

®
v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

!

INSPECTION END

Procedure B

INSPECTION START

¥

1. Turn ignition switch “OFF".
2. Loosen and refighten engine ground
SCrews.

v

7= =

]
Throttle position£
[ Sensor harness 7
3 @~ connector

SEF053T

CHECK POWER SUPPLY.

1. Disconnect throttle position sensor har-
ness connector.

2. Turn ignition switch “ON",

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

Voltage: Approximately 5V

NG

DISCONNECT

A€
5

l
@ ©

2

SEF122T

lOK
®

(Go to next page.}

EC-149

Repair hamess or connec-

7| tors.

@

A

Bl

311 |
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S

[Q]

']

SEF1237

Throttle Position Sensor (Cont’d)

DISCONNECT % DSCONHECT
€ (M€
Il Ecm iSiCONNECTOR" é@

[Q]

|

SEF387U

@®
E l
NG )
CHECK GROUND CIRCUIT. | Check the following.
1. Turn ignition switch “OFF”, e Harness connectors
2. Check hamess continuity between ter- ,
minal (&) and engine ground. « Harness connectors
Conlinuity should exist. ,
If OK, check harness for short to « Joint connector-16
ground and short to power. e Hamess for open or
short between throttle
OK position sensor and ECM
 Harness for open or
short between throttle
position sensor and TCM
{Transmission Control
Module)

e Harness for open or
short between throttle
position sensor and
throttle actuator control
(TAC) module

It NG, repair open circuit or

short to ground or shoit to

power in harness or con-
nectors.
- NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or connec-
1. Disconnect ECM harness connector. tors.
2. Check hamess continuity between ECM
terminal @ and terminal @) .
Continuity should exist.
If OK, check hamess far short to
ground and short to power.
OK
v NG
CHECK COMPONENT »| Replace throtile position
(Throttle ‘position SEnsor). sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION™, form “Basic Inspection”,
EC-152. EC-82.
OK
A 4 NG
CHECK COMPONENT »| Replace mass air flow sen-
(Mass air flow sensor). SOr.
Refer to “COMPONENT INSPECTION",
EC-122.
OK
- NG
CHECK COMPONENT »| Replace camshaft position
(Camshaft position sensor). Sensor.
Refer to “COMPONENT INSPECTION”,
EC-270.
OK
v
NG

CHECK COMPONENT

(Fuel injector).

Refer to “COMPONENT INSPECTION”,
EC-502.

OK

Yy

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

h 4

INSPECTION END

EC-150

Y

Replace fuel injector.
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Engine ground

Throttle Position Sensor (Cont’d)

Procedure C

INSPECTION START

I

ADJUST THROTTLE POSITION SEN-

SOR.
Perform “Basic Inspection™, EC-82.

lOK

Q- connector

l.- §€Nsor harness 7

Q]

|

SEF053T
A€ G
s
7
® O
) SEF122T
B)
€ &
I
[Q] I_l
B SEF123T
D S T S
HS. TS
(Y -O_rGONNECTOH]I @

SEF387U

CHECK INTAKE SYSTEM. NG Reconnect the pans.
Check the followings for connection,
& Air duct
» Vacuum hoses
e Intake air passage between air duct to
collector
If disconnected, reconnect the parts.
l oK
1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground
SCrews.
* NG
CHECK POWER SUPPLY, »| Repair harmness or connac-
1. Disconnact throttle position sensor har- tors.
ness connector.
2. Tum ignition switch “ON”.
3. Check voltage between terminal @ and
%round with CONSULT or tester.
oltage: Approximately 5V
= OK
NG :
CHECK GRCUND CIRCUIT. »| Check the following.
1. Turn ignition switch “OFF". e Harness connectors
2. Check harness continuity between ter- ,
minal & and engine ground. o Hamess connectors
Continuity should exist. ,
If OK, check harness for short 1o « Joint connector-16
ground and short to power. e Hamess for opan or
short between throttle
OK position sensor and ECM

« Harness for open or
short between throttle
position sensor and TCM
{Transmission Control
Module)

e Harness for open or
short between throttle
position sensor and
throttle actuator control
(TAC) module

If NG, repair open circuit or

short to ground or short to

power in harness or con-
nectors.
v
NG

CHECK INPUT SIGNAL CIRCUIT.

1, Disconnect ECM harness connector.

2. Check hamess continuity between ECM
terminal @ and terminal @ .
Continuity should exist.

If OK, check hamess for short to
ground and short to power.

Y

l OK
@
(Go to next page.)

EC-151

Repair harness or connec-
tors.
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

@

l

CHECK COMPONENT NG

(Throttle position sensor).
Refer to “COMPCNENT INSPECTION”
below.

"| sensor. To adjust it, per-

Replace throttle position

farm “Basic Inspection”,
EC-82.

OK

r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

¥

INSPECTION END

Throttle cpener

Throttle opsner
rod should

move up

when the vacuum
is applied.

-Never touch.

Throttle drum

SEF783W
% MONITOR v NoFaL L]
CMPS«RPM{POS) Orpm
COOLAN TEMP/S 84°C
THRTL POS SEN 0.48V
CLSD THL PQS OFF

RECORD
SEF794W

COMPONENT INSPECTION
Throttle position sensor

1. Start engine and warm it up to normal operating temperature.

2. Stop engine (Ignition switch “OFF”).

3. Remove the vacuum hose connected to the throttle opener.

4. Connect suitable vacuum hose to the vacuum pump and the
opener.

5. Apply vacuum [more than —40.0 kPa (-300 mmHg, -11.81

inHg)] until the throttle drum becomes free from the rod of the

throttle opener.

6. Turn ignition switch “ON”,

7. Select “DATA MONITOR” mode with CONSULT.
8. Check voltage of “THRTL POS SEN”.

Voltage measurement must be made with throttle posi-

tion sensor installed in vehicle.

Throttle valve conditions

THRTL POS SEN

Completely closed (a) 0.15-0.85
Partially open Between (a) and (b)
Completely open {b) 35-47

If NG, adjust closed throttle position switch. Refer to “Basic

Inspection”, EC-82.

9. lfitis impossible to adjust closed throttle position switch
in “Basic Inspection”, replace throttle position sensor.

OR

EC-152



TROUBLE DIAGNOSIS FOR DTC P0120

HAE

[ ecm  [o]conneECTOR||
63 . f&\_H
&) 5 o

SEF795W

Throttle Position Sensor (Cont’d)
7. Check voltage between ECM terminal & (Throttie posi-

tion sensor signal) and ground.
Voltage measurement must be made with throttle posi-

®

tion sensor installed in vehicle.

Throttle valve conditions Voltage (V)
Completely closed 0.15-0.85
Partially open Between (a) and (b}
35-47

Completely open

If NG, adjust closed throtile position switch. Refer to “Basic

Inspection”, EC-82.
8. Ifitis impossible to adjust closed throttle position switch

in “Basic Inspection”, replace throttle position sensor.

EC-153

MA
EM
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FE
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PD
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TROUBLE DIAGNOSIS FOR DTC P0125

ground).

ON BOARD DIAGNOSIS LOGIC

o Torminal Engine Coolant Temperature (ECT) Sensor
COMPONENT DESCRIPTION
The engine coolant temperature sensor is located near the No. 2
injector. The sensor is used to detect the engine coolant tempera-
‘ ture. The sensor modifies a voltage signal from the ECM. The
modified signal returns to the ECM as the engine coolant tempera-
O ture input. The sensor uses a thermistor which is sensitive to the
/ change in temperature. The electrical resistance of the thermistor
Gasket decreases as temperature increases.
SEF594K]
20+ <Reference data>
10+ .
g: E?glne f;[Ollint Voltage* Resistance
g 4 Acceptable e’:‘ge‘,F“ (v (k2)
p 2T {°F)
g 18t -10 (14) 4.4 7.0-11.4
& o4l 20 (68) 35 21-29
0.2r 50 (122} 22 0.68 - 1.00
01 e 20 4 80 80 00 90 (194) 10 0.236 - 0.260
(-4) (32) (B8) (104) (140) (176)(212)
Temperature °C {°F) seroiep| % These data are reference values and are measured between ECM terminal
@& (Engine coolant temperature sensor} and ECM terminal {ECM

Diagnostic

Trouble Malfunction is detected when ... Check ltems
(Possible Cause)
Code No.
P0125 » Voltage sent to ECM from the sensor is not practical, |« Hamess or connectors
0908 even when some time has passed after starting the {High resistance in the circuit)

engine.
e Engine coolant temperature is insufficient for closed

loop fuel control.

e Engine coclant temperature sensor
e Thermostat

EC-154



TROUBLE DIAGNOSIS FOR DTC P0125

¥r MONITOR

¥ NOFAIL []

CMPS+RPM (POS)
COOLAN TEMP/S

INT/A TEMP SE

Orpm
25°C
25°C

RECORD

SEFB98T

HEGD

O CONNECTOR]|

(Y

SRS

U}

SEF352W

Engine Coolant Temperature (ECT) Sensor
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION: al
Do not overheat engine.
NOTE:

e H DTC PO115 (0103) is displayed with P0125 (0908), first [z
perform TROUBLE DIAGNOSIS FOR DTC P0115, EC-137.

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn [E[y]
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

1) Tum ignition switch “ON". LG
= 2) Select “COOLAN TEMP/S" in “DATA MONITOR” mode
with CONSULT.
3) Start engine and run it for 20 minutes at idle speed.
If “COOLAN TEMP/S” increases to more than 10°C
(50°F) within 20 minutes, stop engine because the test
result will be OK. FE
4) If 1st DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-157. AT
OR
@ 1) Start engine and run it for 20 minutes at idle speed.
2) Select “MODE 7” with GST. ED

If “COOLAN TEMP/S” increases to more than 10°C
(50°F) within 20 minutes, stop engine because the test
result will be OK. [FA
3) If 1st DTC is detected, go fto “DIAGNOSTIC
PROCEDURE”, EC-157.
OR RA
1) Start engine and run it for 20 minutes at idle speed.
2) Tumn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”. BR
'3) Perform “Diagnostic Test Mode Il (Self-diagnostic
result)” with ECM.
4) If 1st DTC is detected, go to “DIAGNOSTIC ST
PROCEDURE”, EC-157.
If voltage between ECM terminals & and ground Bs
decreases to less than 3.8V within 20 minutes, stop
engine because the test result will be OK.

BT
HA

EL

EC-155 317



TROUBLE DIAGNOSIS FOR DTC P0125
Engine Coolant Temperature (ECT) Sensor

(Cont’d)
EC-ECTS-01
'IE'ESLNEEHE'?L?A_ENT BN : Detectable line for DTC
| Q ; ;9 SENSOR e : Non-detectable line for DTG
(2| |L])
Y/B B
y-f‘-"ﬁ--1|
(F26)
Y/ G B
Fa7
F27 () me——— ) E—————
B
F63
&
Md9
B
e
Y
;
JOINT
GONNECTOR-16
B38
L
B
Y/B B B
[l [l [l [l .,
™ GNO-A [ s GND-A | 1ac SENS | (TRANSMISSION
MODULE GND  |'CONTROL
MODULE)
- Refer to last page {Foldout page).
D @ ‘m LG G D), (83
GYe GY
Mag) , (Fe3

f=—
4 9101112131415I§|23242526272829|303132333435
8] [ral17[relrelz0lz1]22 36]37] 38 30] 4041 [42]alaa] 45 [46]47]28 HS

126

Oo 125

124

TECE42
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TROUBLE DIAGNOSIS FOR DTC P0125

, nﬁ e Al .
EEXT, I_ RS Engine cootant
=~ &) " temperature
11 ) \vgB sensor harnessiy

Engine Coolant Temperature (ECT) Sensor

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

<:’ e f_il K ﬁv SEF052T
A€
are
:
%) o
ESEF541P
E Q DISCONNECT
€&
€D
[Q]
" seFsazp

CHECK POWER SUPPLY. NG.; Check the following.
1. Turn ignition switch “OFF". e Hamess connectors
2. Disconnect engine coolant temperature ,
sensor harness connector. e Harness for open or
3. Turn ignition switch “ON". short between ECM and
4. Check voltage between terminal @ and engine coolant tempera-
ground with CONSULT or tester. ture sensor
Voltage: If NG, repair harnass or
Approximately 5V connectors.
OK
E A4 NG
CHECK GROUND CIRCUIT. »| Check the following.
1. Turn ignition switch “OFF". # Harness connectors
2. Check harness continuity between ter- .
minal O and engine ground. o Harness connectors
Continuity should exist. ,
If OK, check harness for short to « Harness conneclors
ground and short to power. ,
« Joint connector-16
oK = Harness for open or
short between ECM and
engine coolant tempera-
ture sensor
« Harness for open or
short between TCM
(Transmission Gontrol
Module} and engine
coolant temperature sen-
sor
e Harness for open or
short between engine
coolant temperature sen-
sor and throttle actuator
control {TAC) module
I# NG, repair open circuit of
short to ground or short to
power in harness or cen-
nectors.
NG :
CHECK COMPONENT » Replace engine coolant
(Engine coolant temperature sensor). temperature sensor.
Refer to “COMPONENT INSPECTION"
on pext page.
¢ OK
NG

CHECK THERMOSTAT OPERATION.
When the engine is cold [lower than 75°C
(167°F)], grasp lower radiator hose and
confirm the engine coolant does not flow.

Y

¢0K

Perform “TRQUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

|

INSPECTION END

EC-157

CHECK COMPONENT.
(Thermaostat)

Refer to LC section (“Ther-
mostat”).

If NG, replace it.

MA

EM

LG

FE

AT

PD

[FA

BRR

8T
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B
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EL
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor
N (Cont’d)
COMPONENT INSPECTION

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

SEF152P
20
gk Temperature °C (°F) Resistance kQ
6 20 (68} 21-29
g 4r Acceptable
e 50 (122) 0.68 - 1.00
(53
5100 90 (194) 0.236 - 0.260
& oaf _
ozt If NG, replace engine coolant temperature sensor.
1364 20 a6 80 B0 100
(-4) (32) (68)(104) (140)(17'(?)(212)

Temperature *C (°F

SEFQ12P|
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

Louwver

Holder
F/

Heater pad

Zirconia tube

SEF463R

Qutput voltage V. [v)

0 1
Rich ==— |deal ratic —— Lean

Mixture ratio

SEF288D

CONSULT REFERENCE VALUE IN
Specification data are reference values.

Front Heated Oxygen Sensors (Front HO2S)
(Circuit) (P0130: Left bank), (P0150: Right

bank) -
COMPONENT DESCRIPTION

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

from 1V to OV.

DATA MONITOR MODE

MONITOR ITEM

CONDITION SPECIFICATION

FR O2 SEN-B1
FR O2 SEN-BZ

e Engine: After warming up

FR 02 MNTR-B1
FR 02 MNTR-B2

0-03Ve06-10V

Maintaining engine speed at 2,000 rpm
LEAN « RICH

Changes more than 5 times
during 10 seconds.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
M
INAL COLOR ITEM CONDITION (DC voltage)
NO.
ga R [Engine is running. | .
(RH) Front heated oxygen sen- 0 - Approximately 1.0V
83 SOfS After warming up to normal operating tempera- | (periodically change)
(LH) W ture and engine speed is 2,000 rpm.
ON BOARD DIAGNOSIS LOGIC
oK NG Under the condition in which the front heated oxygen sensor sig-
W nal is not input, the ECM circuits will read a continuous approxi-

SEF237U

mately 0.3V. Therefore, for this diagnosis, the time that output
voltage is within 200 to 400 mV range is monitored, and the diag-
nosis checks that this time is not inordinately long.

EC-159
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

Front Heated Oxygen Sensors (Front HO2S)
(Circuit) (P0130: Left bank), (P0150: Right
bank) (Cont’d)

Dlagg?)?:r:-fume Malfunction is detected when ... (Pg;;tf:e ItCe::JSse)
P0130, 0303 o The voltage from the sensor is constantly approx. 0.3V. e Harness or connectors
(Left bank) (The sensor circuit is open or shorted.)
P0150, 0503 » Front heated oxygen censor
(Right bank}

N Froz sen-81 Po1zoll []
GUT OF CONDITION

Z===== MONITOR

—===== MONITOR ======!

W Fr oz sen-B2 Porsoll [
OUT OF CONDITION

CMPS-RPM(POS) -
THRTL POS SEN
B/FUEL SCHDL

1300rpm
0.72v
2.9msgec

CMPS-RPM{POS)
THRTL POS SEN
BFUEL SCHOL

SEF361W

W R 02 sEN-B1 Po1zall [] W FR 02 sen-B2 Po1sall T
MONITCR MONITOR ======:
CMPS-RPM{POS} 1862rpm CMPS-RAPM(POS) 1862rpm
THATL FOS SEN 2.0V THHTL POS SEN 090V
B/FUEL SCHOL 3.5mesc BFUEL SCHOL 3.5msec
SEF362W

W FR oz sen-s1 Po1aoll [

COMPLETED

1
M ER 02 SEN-B2 PO150M m

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEFS26U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

TESTING CONDITION:

e Always drive vehicle at temperature of more than -10°C
(14°F).

e Before performing the following procedure, confirm that
battery voltage is more than 11V at idle.

1) Start engine and warm it up to normal operating tem-
perature.

2) Stop engine and wait at least 5 seconds.

3) Turn ignition switch “ON” and select “FR O2 SEN-B1
(-B2) P0130 (P0150)” of “FRONT O2 SENSOR” in
“DTC WORK SUPPORT” mode with CONSULT.

4) Touch “START”.

5) Start engine (TCS switch “OFF”) and let it idle for at
least 3 minutes.

NOTE:

Never raise engine speed above 3,200 rpm after this

step. if the engine speed limit is exceeded, return to

step 5).

6) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions continucusly untif “TESTING” changes to
“COMPLETED”. (It will take approximately 10 to 60
seconds.)

CMPS-RPM (POS): 1,600 - 2,200 rpm
Vehicle speed: 70 - 100 km/h (43 - 62 MPH)
B/FUEL SCHDL: 1.4 - 5 msec

Selector lever: Suitable position

Iif “TESTING™ is not displayed after 5 minutes, retry

from step 2).

7) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS". If “NG" is displayed, refer to “DIAG-
NOSTIC PROCEDURE", EC-164.

During this test, P1148 may be stored in ECM.

EC-160



TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

Front Heated Oxygen Sensors (Front HO2S)

(Circuit) (P0130: Left bank), (P0150: Right
(=5 E"“} » bank) (Cont'd)
20v' e
= N\ 2 OR
[| ECM__ |9 CONNECTOR]| a* 6 OVERALL FUNCTION CHECK
(RH) 82 or 83 (LH) Use this procedure to check the overall function of the front heated @
oxygen sensor circuit. During this check, a 1st trip DTC might not
A be confirmed.
@'@ @ 1) Start engine and warm it up to normal operating tem- s
A ® L perature.
Cf &\_H CEF353W 2) Set voltmeter probes between ECM terminal RH, £
LH (sensor signal} and ground.
3) Check the following with engine speed held at 2,000
rpm constant under no load. LC

¢ The voltage does not remain in the range of 0.2 - 0.4V.
4) 1f NG, go to “DIAGNOSTIC PROCEDURE", EC-164. ﬂ

FE

AT

PD

A
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)
Front Heated Oxygen Sensors (Front HO2S)
(Circuit) (P0130: Left bank), (P0150: Right
bank) (Cont’d)

LEFT BANK
i EC-FRO2LH-01
|Gr~gﬂor\| s.‘%_WI‘q_CH
or STAR W : Dotectable ling for DTG

! N .
% 7 5A FUSE BLOCK | Refer to EL-POWER. — - Nop-detectable line for DTC

{J/B}

¥/B
F25
Y/B -I:iZ]- R/B ® R/B = To EC-FAO2AH
|
R/B
=1
FRONT HEATED
OXYGEN
SENSOR LH
F45
L Led
G w
o
I I
I I
| |
| |
I I
i l
t |
I I
I !
I 1
| 1
| 1
| !
| ! B
| i
I | | I B =y ; To EG-MAIN
1 _R_ 1
¢ L o—0— @cre B *
GFi5
GW W ‘ e 5
B B({Esl) (Fs2)B B
BT  t @ @5
O2HFL  Q2SFL (ngﬁHOL ® ®
MODULE) J-T— J___
Fos
Refer to last page (Foldout page).

P
n

D
\4 5 sj
Gv GY W
J67168[es]
[64]eale2]
[6t]sclsa]s8] B
s7]s6[ss] 27

524 | EC-162

i

05§10771 05

iosfiodfodiod]  Tes[ar[es]es]s4lesle?)

) fotficdos] _[81]sol7s[78]77] 78] 7]
[98{97]g6] [71]70]60]68)

TECS14



TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)
Front Heated Oxygen Sensors (Front HO2S)
(Circuit) (P0130: Left bank), (P0150: Right
bank) (Cont’d)

RIGHT BANK
EC-FRO2RH-01 @
IGNITION SWITGH
oo ?TART M : Detectable line for DTC
x FUSE s Non-detectable line for DTC Ml@\s
% 7.5A EJIES)CK Refer to EL-POWER.
1 EIM]
{ES]
Y/B
F25
I._ v/B RB ® A/B = To EC-FROZLH,EC-FOH-L LG
|
R/B EC
[:1 !
FRONT HEATED '
OXYGEN SENSOR RH FE
= i
Ly R
(-] oD
| !
| [
| I
! | FA
I [
I I
| I
! | RA
I I
| I
I I
I | B=p BR
I |
: : Bup » To EC-MAIN
I I I 8T
= GFi5
LY R RS
Cel Mol refdre
E B
OzHFA O2sFR |ECM. ? B (Fsl F62) B : a7
CONTROL
MCDULE) @@ 9
D 1 1 "
Fo4 Fas
Refer to last page {Foldout page) . EIL
]
S i
GY GY W DX

[130] [ioeltodiod  [esJoafos] [oefsrfoolss] ferfes]es 54]53]52

oatiogrogicd leslarlslsslealaslee] Isaleslool iogy OO 51]50149]48]

1 potlodse] _[etlscl7elzel7rl7elrs] [stl6clsalssl B 2 47]46]45)
72 [rifzcleofes] {arlosles] U2 124

9819796 74|73 4414342

TEC247
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TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

7
P0130 (-B1) § )\__‘
o |
- 7%
LAY
Front heated
\_\(f’—“\ /oxygen sensor
left bank)

Y\

Brake booster

Front Heated Oxygen Sensors (Front HO2S)
(Circuit) (P0130: Left bank), (P0150: Right

bank) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

b 4

1. Turn ignition switch “CFF”,
2. Loosen and retighten engine ground

Front HO2S harness protector color:
P0130 {-B1) Left bank: Black
PO150 {-B2) Right bank: Blue

Front | SCrews.
H SEF054TA
S
\/;'10150 (-B2) "l . Front heated oxygen L 4
o sensor hamess connector: | | CHECK INPUT SIGNAL CIRCUIT. NG [ Ropair haress or connec-
o= | ight bank) C_ || 1. Tum ignition switch “OFF”. tors.
2. Disconnect corresponding front heated
oxygen sensor harness connector and
ECM harness connector.
3. Check harness continuity between ECM
and sensor terminals.
Terminals Bank
d P code (Harness
:’n SEF0S6TA protector
ECM Sensor color)
Engine ground SN N PO130 83 5 LH (Black)
G .[((OH level gauge K)\(
N L5 PQ150 82 2 RH {Blue)
L 7 i
: Continuity should exist.
4. Check harness continuity between ECM
and sensor or ground.
Terminals Bank
B cods (Harness
ECM or Ground protector
sansor color}
P0O130 83or2 Ground LH {Black)
P0150 g2or2 Ground RH (Blue)
Continuity should not exist.
If OK, check harness for short to
ground and short to power.
Front HO2S harness
protector OK
A
NG

CHECK COMPONENT
(Front heated oxygen sensor).
Refer to “COMPONENT INSPECTION”

on next page.

SEF409W
BRSCONRECT Sy o
HS. Gﬁ} T$.
[ Ecm TSE'CONNECTCE| izl
{RH) 82 or 83 (LH)
[Q] _J"]
(G
c ) SEF380L

OK

A 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

A 4

iINSPECTION END

EC-164

REPLACE FRONT HO2S.
1. Check front HO2S har-
ness protector color.

Black: Left bank (-B1)
Blue: Right bank {-B2)

2. Replace malfunctioning
front HO25.




TROUBLE DIAGNOSIS FOR DTC P0130 (-B1), P0150 (-B2)

Front Heated Oxygen Sensors (Front HO2S)

(Circuit) (P0130: Left bank), (P0150: Right
% MONITOR  ¥r NoO FAL [_] bank) (Cont’d)
CMPS*RPM (POS 2137
ASARFLSE . oo COMPONENT INSPECTION
EIS{)?DEASNELFS?IP/S ET‘BS\, Front heated oxygen sensor @l
2 M BT LEAN 1) Start engine and warm it up to normal operating tem-
AJF ALPHA-B1 101% perature.
O2SEN HTR-B1 ON 2) Select “MANU TRIG” and “HI SPEED” in “DATA MONI- [HTIEN
Wy TOR” mode with CONSULT, and select “FR O2
| RECORD ] SEN-B1 (-B2)” and “FR 02 MNTR-B1 (-B2)".
SEF7007 3) Hold engine speed at 2,000 rpm under no load during EM

the following steps.
4) Touch “RECORD” on CONSULT screen. )
5) Check the following. LG
e “FR 02 MNTR-B1 (-B2)” in “DATA MONITOR” mode
changes from “RICH” to “LEAN” to “RICH” 5 times in
10 seconds.
5 times (cycles) are counted as shown below:

FiE

cycle 11121314151
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R
R = “FR O2 MNTR-B1 (-B2)”, “RICH" AT
L = “FR O2 MNTR-B1 (-B2)”", “LEAN”
e “FR 02 SEN-B1 (-B2)” voltage goes above 0.6V at ED

least once.
e “FR Q2 SEN-B1 (-B2)” voltage goes below 0.30V at
least once. EA
e “FR Q2 SEN-B1 (-B2)” voltage never exceeds 1.0V.
CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

D O W
¢ O AT
CMPS >N _ BR
17:51 EECP}'\SA) T Maximum - - - » Maximum voltage
(rpm) ;] ‘I‘ H K H ‘\\ K \l‘ N ‘I| should be over 0.6V
0913 2050 [ A T at least one time. ST
09"11 2050 E . e
" T D ' 1 ' ' v \ , ' , .
gg..g? gggg 812 dg® T = Minimum voltage BS
09'05 2037 0.18 & S T L R should be below 0.30V
09'03 2060 0.23 s P O R O A S A at least one time.
0901 2012 0.43 S ) NS N N 0
Vel - - - - N
Minimum
GRAPH w2
e SEF905QA
[
OR EL
@ 1) Start engine and warm it up to normal operating tem-
perature.

m CONNECT a
HS. G} 2\ 2) Set voltmeter probes between ECM terminal @ RH, @ DX
i= ;:5 Ny

]

LH (sensor signal} and ground.
3) Check the following with engine speed held at 2,000

S

ECM  [O| CONNECTORf] ©*

(RH) 82 or 83 (LH) rpm constant under no load.
e Malfunction indicator lamp goes on more than 5 times
@w within 10 seconds in Diagnostic Test Mode Il (FRONT
o o I ! HEATED OXYGEN SENSOR MONITOR, EC-57).
AR = e The maximum voltage is over 0.6V at least one time.
cch\H SEF353W ¢ The minimum voltage is below 0.30V at least one time.

The voltage never exceeds 1.0V.

EC-165 327 |



TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)

Heater pad

,
BT, T R P | P g

Louver
Holder

A

Zirconia tube

SEF463R

Cutput voltage V. [v]

0

Rich ~«— |deal ratic -—— Lean

Mixiure ratio

SEF288D)

Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Left bank),
(P0151: Right bank)

COMPONENT DESCRIPTION

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

from 1V to OV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDHTICN SPECIFICATION
FR Q2 SEN-B1
FR O2 SEN-B2 0-03V < 06-1.0V
» Engine: After warming up Maintaining engine speed at 2,000 rpm
FR 02 MNTR-B1 LEAN « RICH _
Changes more than 5 times

FR Q2 MNTR-B2

during 10 seconds.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground}.

TER- | wiRe DATA
MINAL
\NAL | coLon ITEM CONDITION (DG voltage)
82 R [Engine is running. |
(RH} Front heated oxygen sen- 0 - Approximately 1.0V
83 sor After warming up to normal operating tempera- | (periodically change)
(LH) w ture and engine speed is 2,000 pm.
ON BOARD DIAGNOSIS LOGIC
To judge the malfunction, the output from the front heated oxygen
OK NG sensor is monitored to determine whether the “rich” output is suf-
v ficiently high and whether the “lean” output is sufficiently low. When
both the outputs are shifting to the lean side, the maifunction will
0.6V be detected.
0.1V
ov
SEF300U
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TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)
Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Left bank),
(P0151: Right bank) (Cont’d)

Dlaggccu)sdt: J;?Uble Maifunction is detected when ... (POC:]S?;:; Itg;:f;e)
PO131 e The maximum voltage from the sensor is not reached to the | e Front heated oxygen sensor Gl
0411 specified voltage. o Front heated oxygen sensor heater
{Left bank) e Fuel pressure
P0O151 « Injectors WA
0415 » Intake air leaks
(Right bank) =i
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE LG
W Fr oz sene Foratl [ W FR oz sen-s2 Po1s18 [ CAUTION:
euToF conbrmon GuT OF CoNpmEN Always drive vehicle at a safe speed.
==z===z: MONITOR ======/||====== MONITCR ======:
S pae ||ommem e || NOTE
BFUELSCHDL  20meec || BFUELSGHDL  20msec If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition =g
switch “OFF” and wait at least 5 seconds before conducting
the next test.
TESTING CONDITION: AT
SEF33W| o  Always perform at a temperature above -10°C (14°F).
e Before performing following procedure, confirm that bat-
tery voltage is more than 11V at idle. PD
T ey ol R Y 1) Start engine and warm it up to normal operating tem-
perature. R
e MONTOR =oc e loomsea MONTOR =m==z=: 2) Stop engine and wait at least 5 seconds. FA
CMPSHEMPOS)  18Epm || CMEe o e 3} Turn ignition switch “ON"” and select “FR O2 SEN-B1
BFUELSCHDL  35msec || BFUELSCHOL  35msec (-B2) PO131 (P0151)” of “FRONT 02 SENSOR™ in _
“DTC WORK SUPPORT” mode with CONSULT. RA
4) Touch “START”.
5) Start engine (TCS switch "OFF”) and let it idle for at _ ..
least 3 minutes. B
SEF364W NOTE:
Never raise engine speed above 3,200 rpm after this
step. If the engine speed limit is exceeded, return to =l
step 5).
mrAozsenarraiall [ WrRozsenez Fotsill [ 6) When the following conditions are met, “TESTING" will BS
compLeTeD couLETeD be displayed on the CONSULT screen. Maintain the =
conditions continuously until “TESTING” changes to
“COMPLETED”. (It will take approximately 50 sec- BT
onds.)
- —— CMPS-RPM (POS): 1,200 - 2,200 rpm
R e Vehicle speed: 50 - 100 km/h (31 - 62 MPH) wa
B/FUEL SCHDL: 1.4 - 5.0 ms
SEF529U Selector lever: Suitable position
If “TESTING” is not displayed after 5 minutes, retry 5|
from step 2).
7) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS". If “NG” is displayed, refer to “DIAG- ()
NOSTIC PROCEDURE”, EC-169.
329
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KS.

A&

™ Ecm [o]connector]] ©°

(RH) 82 or 85 {LH)

B

/BN,

05 .f‘
1:\

25

3

SEF353W
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Front Heated Oxygen Sensor {Lean shift
monitoring) (Front HO2S) (P0131: Left bank),
(P0151: Right bank) (Cont’d)

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overali function of the front heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
perature.
2} Set voltmeter probes between ECM terminal @ LH,
RH (sensor signal) and ground.
3) Check the following with engine speed held at 2,000
rpm constant under no load.
e The maximum voltage is over 0.6V at least one time.
e The minimum voltage is below 0.1V at least one time.
4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-169.
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TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)

EGR vaive EGRC-BPT valve

Front heated
oxygen sensor 7
{left bank) k

7" Front heated
oXygen sensor
(right bank)

Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Left bankj,
(P0151: Right bank) (Cont’d)

DIAGNOSTIC PROCEDURE

Knock sensor Knock sensor

(left bank) (right bank} SEFB33U
A
. Front HO2S

Front HO2S harness
protector

Front HO2S harness protector color:
PC131 (-B1) Left bank: Black
P0151 (-B2) Right bank: Blue

SEF410W
Mactvetestl [
SELF-LEARN B1:100%
CONTROL B2 :100%
zzzzz==z=== MONITOR ==z=z====C
CMPSsRPM (POS) Orpm
COOLAN TEMP/S 93°C
FR 02 SEN-B1 0.90V
FR 02 SEN-B2 0.90V
AF ALPHA-BA 100%
FA - %
AF ALPHA-B2 Iﬁl 100%
l CLEAR |
SEF324R)

E] After removing intake air duct

DN A

Air cleaner

Mass air flow sensor
harness connector

r

SEF395W

INSPECTION START
v
Loosen and retighten front heated oxygen
Tightening t
ightening torque:
%0 - 50 ?\l-m 4
{4.1 - 5.1 kg-m, 30 - 37 ft-Ib)
E] h 4 Ye
]
CLEAR THE SELF-LEARNING DATA »| Go to “TROUBLE DIAG-
1. Start engine and warm it up to normal NOSIS FOR DTG PO171,
operating termperature. P0174”, EC-235.
Z 2. Salect “SELF-LEARNING
CONT” in “ACTIVE TEST"
mode with CONSULT.
3. Clear the self-learning control
coefficient by touching
“CLEAR”.
4. Run engine for at least 10 min-
utes at idle speed.
Are the 1st trip DTCs P3171
P0174 detected? Is it difficuit
to start engine?
CR
G 2 Tum ignition switch “OFF”.
.t%‘ 3. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.
4. Stop engine and reconnect
mass air flow sensor harness
connector. )
5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode |I.
6. Erase the diagnostic test mede
il {Self-diagnostic results)
memory. Make sure diagnostic
trouble ‘code No. 0505 is dis-
ﬁlayed in Diagnostic Test Mode
7. Run engine for at least 10 min-
utes at idle speed.
Are the 1si trlg DTCs 0115
0210 detected? Is it difficult to
start engine?
+No
CHECK COMPONENT NG "REPLACE FRONT HO2S.
'(_I‘:ront heated ox %an sensor heaters). ”| 1. Check front HO2S har-
efer to “COMPONENT INSPECTION" on ness protector color.
next page. Black: Left bank (-B1
Blue: Right bank (-B2)
OK 2. Replace malfunctioning
front HO2S.
L 4
CHECK COMPONENT NG ["Replace corresponding
g:ront heated ox %?n Sensors). " heated oxygen sensor.
efer to “COMPONENT INSPECTION" on
next page.
+ OK
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.
Refer to “TROUBLE DIAGNOSIS FOR
DTC P0130 (-B1}, P0150 {-B2)" for circult,
EC-158.
INSPECTION END

EC-169

FE

AT

PD

BR

ST

RS

BT

FIA

EL
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SIS FOR DTC P0131 (-B1), P0151 (-B2)

TROUBLE DIAGNO

&8
18.

QISCONMECT

AEC158A
¥ MONITOR ¥ NOFAIL []
CMPS'RPM (POS)  2137rpm
MAS AIR/FL SE 1.98Y
COOLAN TEMP/S 84°C
FR O2 SEN-B1 0.37V
FR O2 MNTR-B1 LEAN
INJ PULSE-BA 2 6msec
A/F ALPHA-B1 101%
O2SEN HTR-B1 ON
1
| RECORD

SEF700T

Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Left bank),
(P0151: Right bank) (Cont’d)

COMPONENT INSPECTION

Front heated oxygen sensor heater
Check resistance between terminals @ and (D .
Resistance: 2.3 - 4.3Q at 25°C (77°F)
Check continuity between terminals @ and @, @ and @ .
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

Front heated oxygen sensor
1) Start engine and warm it up to normal operating tem-

perature.

2) Select “MANU TRIG” and “HI SPEED” in “DATA MONI-
TOR” mode with CONSULT, and select “FR 02
SEN-B1 (-B2)” and “FR ©2 MNTR-B1 {-B2)".

3) Hold engine speed at 2,000 rpm under no load during
the following steps.

4) Touch “RECORD” on CONSULT screen.

5) Check the following.
e “FR O2 MNTR-B1 (-B2)" in “DATA MONITOR” mode

changes from “RICH” to “LEAN” to “RICH” 5 times in
10 seconds.

5 times (cycles) are counted as shown below:
cycle| 1]213]4]|5]

FR O2 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR-B1 (-B2)", “RICH"

L = “FR 02 MNTR-B1 (-B2)”, “LEAN”
e “FR 02 SEN-B1 (-B2)” voltage goes above 0.6V at

least once.

e “FR O2 SEN-B1 (-B2)” voltage goes below 0.30V at
least once.

e The voltage never exceeds 1.0V.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-170



TROUBLE DIAGNOSIS FOR DTC P0131 (-B1), P0151 (-B2)

Front Heated Oxygen Sensor (Lean shift
monitoring) (Front HO2S) (P0131: Left bank),
(P0151: Right bank) (Cont’d)

3 88
CMPS &N
17:51 “RPM T Maximum N ) )  Maximum voltage
E:;?ns)) / ‘.‘ i ‘.‘ 7 it 7 \‘ 2 K should be over 0.6V
09"13 2050 N . g ] P at least one time.
09°11 2050 . g S o
83.3? gggg g}g & = 3 l' '1 : \ : \ : " ! « Minimum voltage
0905 2037 0.18 & T S should be below 0.30V
09°03 2060 0.23 ® ‘-‘ ; \ '-' \ :' ‘,‘ ; ‘.‘ ;' ' at least one time.
09'01 2012 0.43 o _ |\ ) N
o Minimum
GRAPH J vo SEF905QA
OR
Tl TS s @ 1) Start engine and warm it up to normal operating tem-
HS. 2 perature.
- 1\ ;5 2) Set voltmeter probes between ECM terminal @ RH, 3
ECM  |O|CONNECTOR|| °* G LH (sensor signal) and ground.
(RH) 82 or 83 (LH) 3) Check the following with engine speed held at 2,000
rpm constant under no load.
@ ) e Malfunction indicator lamp goes on more than 5 times
'@; ’ ! within 10 seconds in Diagnostic Test Mode Il (FRONT
A @ & 1 HEATED OXYGEN SENSOR MONITOR}). See EC-57.
C_/fé\\_H i ¢ The maximum voltage is over 0.6V at least one time.
SEF353W e The minimum voltage is below 0.30V at least one time.
e The voltage never exceeds 1.0V.

EC-171
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TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

Louver
Holder

Heater pad

Zirconia tube

SEF463R

Output voltage V. [v]

6 '
Rich =— [deal ratip ———= Lean

Mixture ratio

SEF288D

Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO2S) (P0132: Left bank),

(P0152: Right bank)
COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas compared
to the outside air. The front heated oxygen sensor has a closed-
end tube made of ceramic zirconia. The zirconia generates voltage
from approximately 1V in richer conditions to 0V in leaner condi-
tions. The front heated oxygen sensor signal is sent to the ECM.
The ECM adjusts the injection pulse duration to achieve the ideal
air-fuel ratio. The ideal air-fuel ratio occurs near the radical change

from 1V to OV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

FR 02 SEN-B1
FR Oz SEN-B2

e Engine: After warming up

FR 02 MNTR-B1
FR 02 MNTR-B2

0-03V < 0.6-1.0V

Maintaining engine speed at 2,000 rpm

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

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MINAL
INAL | coLon ITEM CONDITION (DC voltage)
82 R [Engine is running. |
(RH) Front heated oxygen sen- 0 - Approximately 1.0V
83 80rs After warming up to normal operating tempera- | (pericdically change)
w ture and engine speed is 2,000 rpm.
(LH)
ON BOARD DIAGNOSIS LOGIC
OK NG To judge the malfunction, the output from the front heated oxygen

SEF299U

sensar is monitored to determine whether the “rich” output is suf-
ficiently high. The “lean” output is sufficiently low. When both the
outputs are shifting to the rich side, the malfunction will be

detected.

EC-172



TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO2S) (P0132: Left bank),
(P0152: Right bank) (Cont’d)

Dlaggostlc Trouble Malfunction is detected when ... Ch?Ck Iterns
ode No. (Possible Cause) &l
P0132 e The maximum and minimum voltages from the sensor are not | e Front heated oxygen sensor
0410 around the specified voliages. e Front heated oxygen sensor heater
(Left bank} » Fuel pressure M2
P0152 e Injectors
0414
(Right bank) El
DIAGNOSTIC TROUBLE CODE CONFIRMATION
‘ PROCEDURE LS
M Fr 02 sEN-B1 POz [ W rroz sen-szpmszll [ CAUTION:
OUT oF CaNBITEn OUT OF GONBITIEN Always drive vehicle at a safe speed.
= MONITOR =z===== | |======i MON|TOR ======
cstcon omon || werpeon e || NOTE:
BFUSLSONDL  omsec || BFUELSCHDL  28mses If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition EE
switch “OFF” and wait at least 5 seconds before conducting

the next test.

TESTING CONDITION: AT
SEF35W| o Always perform at a temperature above —10°C (14°F).

e Before performing following procedure, confirm that bat-

tery voltage is more than 11V at idle. D

Py e T | 1) Start engine and warm it up to normal operating tem-
perature. X
——————— MONIOR ======i| [=====z= MONITOR ======) 2) Stop englne and Walt at IeaSt 5 Seconds F/;_\\

SN v || TAmrossen  osov 3) Turn ignition switch “ON” and select “FR O2 SEN-B1
B/FUEL SCHOL 3.omsac BYFUEL SCHDL 3.5msec (_82) P0132 (PO152)” Of “FRONT 02 SENSOR” |n .
“DTC WORK SUPPORT” mode with CONSULT. A

4) Touch “START”.

5) Start engine (TCS switch “OFF”) and let it idle for at BR
least 3 minutes. =
SEF366W NOTE:

Never raise engine speed above 3,200 rpm after this e
step. If the engine speed limit is exceeded, return to *~

step 5).
M v oz senvas poraell ]| Wrnozsenvezposl [ 6) When the following conditions are met, “TESTING” will S
copLerc . be displayed on the CONSULT screen. Maintain the ™
conditions continuously until “TESTING” changes to
“COMPLETED”. (It wil! take approximately 50 sec- BT
onds.)
SELF-OIAG RESULTS SELF DIAG RESULTS CMPS-RPM (POS}): 1,200 - 2,200 rpm
Vehicle speed: 50 - 100 km/h (31 - 62 MPH) A
B/FUEL SCHDL: 1.4 - 5.0 ms ”
SEF532L Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry g

from step 2}.

7) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG- [
NOSTIC PROCEDURE”, EC-175.
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—

[ ecm  lo[connecTor|l ©°
{AH) 82 or &3 (LH)
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Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO2S) (P0132: Left bank),

(P0152: Right bank) (Cont’d)

OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the front heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Set voltmeter probes between ECM terminal RH, &
LH {sensor signal) and ground.
3) Check the following with engine speed held at 2,000
rom constant under no load.
e The maximum voltage is over 0.8V at least one time.
e The minimum voltage is below 0.35V at least one time.
4) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-175.

EC-174



TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

EGR valve EGRC-BPT valve

'Front heated
oxXygen sensor

(left bank) L

\ﬁc
(#]
o) 1.7 Front heated

oxygen sensor
(right bank)
Knock sensor
(right bank)

Knock sensor

{left bank) SEFB33U

Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO2S) (P0132: Left bank),
(P0152: Right bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

Front HO2S

Loosen and retighten front heated oxygen
SEensor.
Tightening torque:
40 - 50 N-m {41 - 5.1 kg-m, 30 - 37
ft-1b)

Front HO2S harness
protector

Front HO2S harness protector color:
P0132 (-B1) Left bank: Black
P0152 (-B2) Right bank: Blue

B
¥

SEF411W
WacTiveTesTE [
SELF-LEARN B1:100%
CONTROL B2 : 100%
====zzz==: MONITOR ===z=zzzzz:=:
CMPS*RPM (POS) Crpm
COOLAN TEMP/S g3°C
FR 02 SEN-B1 0.90V
FR 02 SEN-B2 0.90V
A/F ALPHA-BA1 100%
A/F ALPHA-B2 m 100%
L CLEAR |

SEF324R

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up to normal
operating temperature.

2. Select “SELF-LEARNING
CONT” in “ACTIVE TEST”
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR”.

4. Run engine for at least 10 min-
utes at idle speed.

Are the 1st trip DTCs P0172,
P0175 detected? Is it difficult

to start engine?
OR

Yes

¥

[E] After removing intake air duct

NN

Air cleaner

N

SEF395W

. Turn ignition switch “OFF”.

. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect
mass air flow sensor harness
connector.

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode L.

6. Erase the diagnostic test mode
Il (Self-diagnostic resulis)
memory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
il.

7. Run engine for at least 10 min-

utes at idle speed.

Are the 1st trip DTCs 0114,

0209 detected? Is it difficuit to

start engine?

l No
@
(Go to next page.)

EC-175

Go to “TROUBLE DIAG-

NOSIS FCR DTC P0172,

P0175”, EC-241.

MA

=]

LG

FE

AT
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TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

Front Heated Oxygen Sensor (Rich shift
monitoring) (Front HO2S) (P0132: Left bank),
(P0152: Right bank) (Cont’d)

@

l

NG | REPLACE FRONT HO2S.
1. Check front HO2S har-

CHECK COMPONENT
(Front heated oxygen sensor heaters).

Y

Refer to “COMPONENT INSPECTION” on ness protector color.
next page. Black: Left bank (-B1}
OK Bilue: Right bank (-B2)
2. Replace malfunctioning
front HO2S.

¥

CHECK COMPONENT NG_ Repair or replace hamess

(Front heated oxygen sensors). | and/or cornectors or

1. Turn ignition switch “OFF". replace corresponding

2. Disconnect sensor harness connector heated oxygen sensor.
and check for water.
Water should not exist.
if OK, go to step 3.

3. Check front heated oxygen sensor-B1
{-B2).

Refer to “COMPONENT INSPECTION” on

next page.
lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.
Refer to “TROUBLE DIAGNOSIS FOR
DTG P0130 (-B1), PO150 (-B2)” for circuit,
EC-159.

OK

h 4

INSPECTION END

m .
T5.

DISCONNECT

(i)

AEC158A

¥ MONITOR s NOFAIL D

CMPS*RPM (POS) 2137rpm
MAS AIR/FL SE 1.96Y
COQLAN TEMP/S B4°C

FR 02 SEN-B1 0.37V
FR 02 MNTR-B1 |LEAN
INJ PULSE-B1 2.6msec
AF ALPHA-B1 101%,
O25EN HTR-B1 ON

(]|
I RECORD

SEF700T

COMPONENT INSPECTION

Front heated oxygen sensor heater
Check resistance between terminals @ and (1.
Resistance: 2.3 - 4.3Q at 25°C (77”%
Check continuity between terminals @ and @), @ and @ .
Continuity should not exist.
If NG, replace the front heated oxygen sensor.
CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a hew one.

Front heated oxygen sensor

1) Start engine and warm it up to normal operating tem-

perature.

2) Select “MANU TRIG" and “HI SPEED” in “DATA MONI-
TOR” mode with CONSULT, and select “FR 02
SEN-B1 (-B2)”" and “FR O2 MNTR-B1 (-B2)".

3} Hold engine speed at 2,000 rpm under no load during
the following steps.

4) Touch “RECORD” on CONSULT screen.

EC-176



TROUBLE DIAGNOSIS FOR DTC P0132 (-B1), P0152 (-B2)

Front H

eated Oxygen Sensor (Rich shift

monitoring) (Front HO2S) (P0132: Left bank),

(P0152: Right bank) (Cont’d)
5) Check the following.
e “FR 02 MNTR-B1 (-B2)” in “DATA MONITOR” mode
changes from “RICH” to “LEAN” to “RICH" 5 times in
10 seconds.
5 times (cycles) are counted as shown below:
: A\
cycle|1]2]3}4]5] WA
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R
EM
R = “FR O2 MNTR-B1 {-B2)", “RICH”
L = “FR O2 MNTR-B1 (-B2)”, “LEAN"
e “FR 02 SEN-B1 (-B2)’ voltage goes above 0.6V at LC
least once.
e “FR 02 SEN-B1 (-B2)” voltage goes below 0.30V at
least once.
e The voltage never exceeds 1.0V.
CAUTION: |
Discard any heated oxygen sensor which has been dropped FE
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.
S 288 AT
CMPS FR 02 2 Y .
17:51 'gg“s'q SEN TT Maximum . 3 ) s Maximum voltage
Erpm)) (V) / \‘, ," ". ,’( % ," ‘\‘ ," \. should be over 0.6V PD
09"13 2050 0.19 P oo Por at least one time.
A S I
6.18 - L S « Minimum vollage
i O B S S By Sy P
0903 2060 0.23 @ 5 - | :' | [ :' ! at least one time.
09'01 2012 0.43 o _ ) L " BA
rw Minimum
GRAPH =o SEF9050A
BR
OR ST
Tl . @ 1) Start engine and warm it up to normal operating tem-
Ha. agtid perature.
1\ 25 2) Set voltmeter probes between ECM terminal @ RH, @ [FS
[_Ecm__ |o] connecTor]| o 6 LH (sensor signal} and ground.
(RH) 82 or 85 {LH) 3) Check the following with engine speed held at 2,000
rpm constant under no load. BT
(f e Malfunction indicator lamp goes on more than 5 times
'@ l ! within 10 seconds in Diagnostic Test Mode Il (FRONT
\ @ & 1 HEATED OXYGEN SENSOR MONITOR). See EC-57. il
Gfé\_,_' ) e The maximum voltage is over 0.6V at least one time.
SEFdSIW e The minimum voltage is below 0.30V at least one time.
e The voltage never exceeds 1.0V. EL
(DX
339

EC-

177
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Louver
Hoider

Heater pad

e > -
i~ e
E\\ \\.\\-\\\\\\::‘ (/{({/\{\(s;‘\\\‘,

Zirconia tube

SEF463R

Ouiput voltage V., [v]

0 i
Rich ~~—— Ideal ratic ——= lean

Mixture ratio

SEF288D

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Left bank),

(P0153: Right bank)

COMPONENT DESCRIPTION

The front heated oxygen sensor is placed into the exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas compared
to the outside air. The front heated oxygen sensor has a closed-
end tube made of ceramic zirconia. The zirconia generates voitage
from approximately 1V in richer conditions to 0V in leaner condi-
tions. The front heated oxygen sensor signal is sent to the ECM.
The ECM adjusts the injection pulse duration to achieve the ideal
air-fuel ratio. The ideal air-fuel ratio occurs near the radical change

from 1V toc OV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

FR 02 SEN-B1
FR 02 SEN-B2

e Engine: After warming up

FR 02 MNTR-B1
FR 02 MNTR-B2

0-03V < 0.6-1.0V

Maintaining engire speed at 2,000 rpm
LEAN <> RICH

Changes more than & times
during 10 seconds,

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MINAL ITEM N
NO COLOR CONDITION (DC voltage}
82 A [Engine is running. |
{(RH) Front heated oxygen sen- 0 - Approximately 1.0V
83 sor After warming up to normal operating tempera- | (periodically change)
(LH) w ture and engine speed is 2,000 rpm.
ON BOARD DIAGNOSIS LOGIC
oK NG To judge the malfunction of front heated oxygen sensor, this diag-
v nosis measures response time of the front heated oxygen sensor

SEFO10V

signal. The time is compensated by engine operating (speed and
load), fuel feedback control constant, and front heated oxygen sen-
sor temperature index. Judgment is based on whether the compen-
sated time (front heated oxygen sensor cycling time index) is inor-
dinately long or not.

EC-178



TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Left bank),
(P0153:; Right bank) (Cont’d)

Diagnostic Trouble

Malfunction is detected when ...

Check ltems
{Possible Cause)

Code No.
PO133 » The response of the voltage signal from the sensor takes e Harness or connectors
0409 more than the specified time. (The sensor circuit is open or shorted.)
{Left bank) e Front heated oxygen sensor
e Front heated oxygen sensor healer
e Fuel pressure
P0O153 e Injectors
0413 e Intake air leaks

{Right bank])

o Exhaust gas leaks
e PCV
» Mass air flow sensor

M 7R 02 sEn-B1 Poi3all [ WFR 02 sena2 Potsall [
OUT OF CONDITION DT OF CONDITION
==m=== MOMNITOAR == MONITOR s=====
CMPS.APM(POS}) 1300rpm CMPS-RPM{POS) 13K
THRTL PGS SEN Q.7av THRTL POS SEN a7V
B/FUEL 5CHOL 2.9msoc B/FUEL SCHOL 2. 9mgec
SEF367W

W FR 02 SENB1 Poi33l [ M Fr 02 sEN-B2 Po15aill [
======! MONITOR ===z== | [=z=====: MON{TOR =====x;
CMPS-RPM{POS) 1862rpm || CMPS-RPM{POS) 1862rpm
THRTL POS SEN D.50Y THATL POS SEN 050V
B/FUEL SCHOL 3.5meec BFUEL SCHOL 3.5mssc
SEF368W

B rr oz senet rnsall [

COMPLETED

B R0z sens2rotsall [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF535U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.
TESTING CONDITION:
e Always perform at a temperature of above -10°C (14°F}.
e Before performing following procedure, confirm that bat-
tery voltage is more than 11V at idle.
1) Start engine and warm it up to normal operating tem-
perature.

2) Stop engine and wait at least 5 seconds.

3). Turn ignition switch “ON” and select “FR O2 SEN-B1
(-B2) P0133 (P0153)” of “FRONT Q2 SENSOR” in
“DTC WORK SUPPORT” mode with CONSULT.

4) Touch “START".

5) Start engine (TCS switch “OFF”) and let it idle for at
least 3 minutes.

NOTE:

Never raise engine speed above 3,200 rpm after this

step. If the engine speed limit is exceeded, return to

step 5).

6) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to
“COMPLETED”. (It will take approximately 40 to 50
seconds.)

Engine seed: 1,700 - 2,500 rpm

Vehicle speed: 78 - 120 km/h (48 - 75 MPH)
B/FUEL SCHDL: 2.2 - 5.0 msec

Selector lever: Suitable position

EC-179
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Left bank),
(P0153: Right bank) (Cont’d)

If “TESTING” is not displayed after 5 minutes, retry

from step 2).

7) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-183.

OR

0 Emj 5 OVERALL FUNCTION CHECK
HS. 12\ T, Use this procedure to check the overall function of the front heated
o ;“CONNECTOR o s g);yg;r"} i?;r;zor circuit. During this check, a 1st trip DTC might not
(RHjezorea (Lh) @ 1) Start engine and warm it up to normal operating tem-

perature.
2) Set voltmeter probes between ECM terminal @ RH,
® o LH (sensor signal) and ground.

&)

- I,

A 3) Check the following with engine speed held at 2,000

Cf é)‘\-H SEFI53W rpm constant unde? no load.

e Malfunction indicator lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode I (FRONT
HEATED OXYGEN SENSOR MONITOR). See EC-57.

4) If NG, go to “DIAGNOSTIC PROCEDURE"”, EC-183.

- EC-180



TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)
Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Left bank),
(P0153: Right bank) (Cont’d)

LEFT BANK
EC-FRO2LH-01 @

IGNITION SWITCH
ON or START

W : Detectable line for DTG

] o )
FUSE BLOCK | Refer to EL-POWER. w— - Non-detectable ling for DTC

% 7.5 {J/B)
[16 |
-

I F25 LG
Y/B -[:[I}- /B ® /B = To EC-FRO2RH
|

R/B

=]
FRONT HEATED
OXYGEN
SENSOR LH

F45

[y i

aw W
o PD
I |
I |
l ! A&
| |
I |
1 |
! !
| |
| |
1 o
[ [
| | B
] 87
| | B To EC-MAIN
- | I >
¢ _b @o—=@—©@crs s
GF15 |- B
GIW w '|I]:|' el |
|—1—| I—l—l B B(Fe) e B B 5
rm Iﬁ-l o I - l DT
E
O2HFL  O2SFL g ® ®
wooutey L L [HA
F2s
- Refer to last page {Foldout page). E[L.
3 ] [] Ef2
o, €
Y GY W
1T

TEC514
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Left bank),
(P0153: Right bank) (Cont’d)

RIGHT BANK
IGNITION SWITCH
ON or START
| |
! FUSE
% 75a|BLOCK | Referto EL-POWER.
(J7B)
.
(2]
Y/B
Fo5
/B R/B ®
|
AB

EC-FRO2RH-01

s : Detectable line for DTC
——— : Non-detectable ling for DTG

R/B -’ To EC-FRO2LH,EC-FO2H-1.

FRONT HEATED
OXYGEN SENSCR RH
[
Ly R
~“ AT~
-
I }
I i
| I
| I
1 I
i I
I I
I I
I I
t I
I I
I [ B
I !
I |
| i BE=p } To EC-MAIN
I I |
R
¢ O—@—@®:s L 2
1 CF15
Ly R
[Fell [zl rBB-l
O2HFR 025FR E&MCS B B (Fe B B
corrroL | i
MODULE) @ o
L L
et
Refer to last page (Foldout page) .
2
T2 [ [ ]
(D @
\alsle/
aY GY W
[106§107]106 67]eeles} 129] salsalse]  [s1laolze] [selarlaslssl  liali2]11
Lor] ool TenlerlsslesTealsslal. [o4slec Oo szl [ieo]8) — [
iodiodss] [e1[eol7slvalriTrel7s] Eﬂ. El!l. W
osls7]) lnoleoles] [s7feslss] L2 AR EREBEE 21
TEC247

EC-182



TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Front Heated Oxygen Sensor (Response
EGR valve EGRC-BPT valve monitoring) (Front HO2S) (P0133: Left bank),
(P0153: Right bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START &l
7
Front heated i
oxygen sensor )
(left bank) Front heated 1. Turn ignition switch “OFF". (1A
oxygen sensor 2. Loosen and retighten engine ground
s 2 (right bank) SCrews.
Knock sensor Knock sensor
(Ieft bank) (right bank) SEF533U + ElV]
" Loosen and retighten front heated oxygen
Engine ground OSSN b e A Sensor.
Y@?Oll level gauge \( Tightening torque: LG
< J 2 40 - 50 N-m (4.1 - 5.1 kg-m, 30 - 37
ft-Ib)
B ¥
CHECK EXHAUST AIR LEAK. NG "Repair or replace.

Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.

+OK

FE

CHECK FOR INTAKE AIR LEAK. NG ["Repair or replace. AT
Start engine and run it at idie. Listen for an i
intake air leak between the mass air flow
sensor and the intake manifold. PD
oK
B ! y

CLEAR THE SELF-LEARNING DATA “%,| Go to “TROUBLE DIAG- FA,
1. Start engine and warm it up to normal NOSIS FOR DTC P0171,

gperating temperature. P0172”, PO174, PO175,

E 2. Select “SELF-LEARNING EC-235, 241.

l CONT” in “ACTIVE TEST” BA

mode with CONSULT.
3. Clear the self-learning control
coefficient by touching
“CLEAR”. BR
4. Run engine for at least 1¢ min-

SEF0S9P C
utes at idle speed.
Are the 1st trip DTCs P0171, .
B] P0174 or PO172, PO175 8T
macrvetesTl (] detected? Is It difficull to start
SELF-LEARN Bi:100% engine?
CONTROL B2 : 100% OR —
===z====== MONITOR z====zzz=:c @ 2. Tumn ignition switch “OFF". RS
3. Disconnect mass air flow sensor
CMPS+RPM (POS) Orpm harness connector, and restart
COOLAN TEMP/S 93°C and run engine for at least 3
FR 02 SEN-B1 0.s0v seconds at idle speed. )
FR 02 SEN-B2 0.90v 4. Stop engine and reconnect
A/F ALPHA-B1 100% mass air flow sensor harmess
A/F ALPHA-B2 |1—lﬂ 100% connector. H A
4 5. Make sure diagnostic trouble
| CLEAR J code No. ()102gis displayed in
SEF324R Diagnostic Test Mode 1.
6. Erase the diagnostic test mode EL
[E] After removing intake air duct Il {Self-diagnostic results) :
memory. Make sure diagnostic
ﬁ;&eaner\ trlouble code No. 0505 is ?\iﬂs-
ayed in Diagnostic Test Mode
Y 9 103

7. Run engine for at least 10 min-
utes at idle speed.
Are the 1st trip DTCs 0115,
0210 or D114, 0209 detected?
Is it difficult to start engine?

5 ‘LNO
®

(Go to next page.)

Mass air flow sensor
harness connector

7

SEF395W

EC-183 345
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

P 7
4 PO153 ('32]—l — Front heated oxygen
et 0 sensor harness connactors
< ,:_, _{right bank)
Q" \ .,_; > =
it
iy (o4
/ Ny F ~ 3
om—— ! 2 >
e
\ ) s SEF056TB
H
@5013:’; BH J /\Q*
— 0 A

Front heated
oxygen sensor
{left bank)

N

Brake booster

e
7

41

SEF054TD

Front HO25 harness
protectior

Front HO2S harness protector color:
P0133 (-B1) Left bank: Black
P0153 {-B2) Right bank: Blue

SEF412W
m DISCONNECT & DPISCONMECT
AE A
[ ecm o] connecton|
{AHY 82 or 83 (LH)
l ' )
@ SEF390U

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Left bank),
(P0153: Right bank) (Cont’d)

®
l NG
CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or connec-
1. Tum ignition switch “OFF". tors.
2. Disconnect corresponding front heated
oxygen sensor harness connector and
ECM harness connector.
3. Check harness continuity between ECM
and sensor terminals.
Terminals (Hz?r?:ss
P code protector
ECM Sensor colon)
P0O133 83 2 LH (Black)
PO153 82 2 RH (Blue)
Continuity should exist.
4. Check hamess continuity between ECM
and sensor or ground.
Terminals Bank
(Harness
Poode | EcM or Ground | Protector
Sensor i color)
PO133 83or2 Ground LH (Black)
P0153 82 or2 Ground RH {Blug)
Continuity should not exist.
If OK, check harness for short to
ground and short to power.
+OK
CHECK COMPONENT NG ["REPLACE FRONT HO2S.
Front heated o%gﬁen sensor heaters). ™1 1. Check front HO2S har-
efer to "“COMPONENT INSPECTION” on ness protector colar.
next page. Black: Lefi bank (-B‘IQ
. Blue: Right bank (-B2)
OK 2. Replace malfunctioning
front HOZ2S.
k 2
CHECK COMPONENT NG_ REPLACE FRONT HO2S.
}:I‘:ront heated ox%gﬁsn Sensors). "l 1. Check front HO2S har-
efer to “COMPONENT INSPECTION" on ness protector color.
next page. Black: Left bank {-B1)
Blue: Right bank {-B2}
OK 2. Replace malfunctioning
front HO2S.
A 2
CHECK COMPONENT NG ["geplace mass air flow sen-
Mass air flow sensor}. 1| sor.
afer to “COMPONENT INSPECTION”, :
EC-122.
v OK
CHEGK COMPONENT NG ["Repair or replace PCV

PCV valve).
efer to “COMPONENT INSPECTION",
EC-28.

30K

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

¢OK

INSPECTION END

EC-184

A

valve.




TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Front Heated Oxygen Sensor (Response

monitoring) (Front HO2S) (P0133: Left bank),
(P0153: Right bank) (Cont’d)
L
1S, COMPONENT INSPECTION
S Front heated oxygen sensor heater @l
Check resistance between terminals @ and D .
Resistance: 2.3 - 4.3Q at 25°C (77°F)
~ Check continuity between terminals @ and M. @ and @ . RA
@T}ﬂ Continuity should not exist.
If NG, replace the front heated oxygen sensor.
aEcissal CAUTION: ER
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.
FE
AT
= Front heated oxygen sensor PD
% MONITOR ¢ NOFAIL = 1) Start engine and warm it up to normal operating tem-
CMPSeRPM (POS) 2137rpm
MAS AIR/FL SE 1.96V perature. A
COOLAN TEMP/S B4°C 2} Select “MANU TRIG” and “HI SPEED" in “DATAMONI-
FR O2 SEN-B1 0.37V TOR” mode with CONSULT, and select “FR 02
FR 02 MNTR-B1 LEAN SEN-B1 (-B2)” and “FR 02 MNTR-B1 {-B2)". A
K}g iflﬁf&:gl 3'061?:90 3) Hold engine speed at 2,000 rpm under no load during -
O2SEN HTR-B1 ON the following steps.
m 4) Touch “RECORD” on CONSULT screen. BR
RECORD 5) Check the following.
SEF700T e “FR 02 MNTR-B1 (-B2)” in “DATA MONITOR” mode
changes from “RICH” to “LEAN" to “RICH” 5 times in Sl
10 seconds.
5 times (cycles) are counted as shown below: gs
cycle| 112|345 |
FR O2 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R -
R = “FR 02 MNTR-B1 (-B2)”, “RICH”
L = “FR 02 MNTR-B1 (-B2}", “LEAN” M4
e “FR 02 SEN-B1 (-B2)’ voltage goes above 0.6V at
least once.
e “FR O2 SEN-B1 (-B2)” voltage goes below 0.30V at EL
least once.
e The voltage never exceeds 1.0V.
CAUTION: DX

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

EC-185 M7
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TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), P0153 (-B2)

Front Heated Oxygen Sensor (Response
monitoring) (Front HO2S) (P0133: Left bank),

(P0153: Right bank) (Cont’d)
& 88
CMPS &N
17:51 *RPM T Maximum » Maximum voltage
gf;)?ns)) ; ‘.I ,r' ‘.I ,r'—‘.‘ ;’ ‘\ ,:-\l should be over 0.6V
09"13 2050 . U Py al least one time.
0911 2050 ) z. N
09°09 2050 0.18 =R e Lo P » Minimum vollage
ovor 203  01p A R S SR L should be below 0.30V
09'03 2060 0.23 @ [T S S U S R A S A at least one time.
09'01 2012 0.43 o |\ ) - N
o Minimum
GRAPH =o SEF905QA
OR
Tl 9 @ 1) Start engine and warm it up to normal operating tem-
E} 2l perature.
— 1\ :s 2) Set voltmeter probes between ECM terminal @ RH,
[ _Ecm [ofconnectorfl o % LH (sensor signal) and ground.
(RH) 62 or 83 (LH) 3) Check the following with engine speed held at 2,000
rpm constant under no load.
(f e Malfunction indicator lamp goes on more than 5 times
l ! within 10 seconds in Diagnostic Test Mode Il (FRONT
A ® & i HEATED OXYGEN SENSOR MONITOR). See EC-57.
Cf&\_H ) e The maximum voltage is over 0.6V at least one time.
' SEF353W e The minimum voltage is below 0.30V at least one time.
e The voltage never exceeds 1.0V.

EC-186



TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Louver Front Heated Oxygen Sensor {(High voltage)
Heater pad Holder (Front HO2S) (P0134: Left bank), (P0154: Right
bank)

COMPONENT DESCRIPTION &l

The front heated oxygen sensor is placed into the exhaust mani-
fold. it detects the amount of oxygen in the exhaust gas compared
to the outside air. The front heated oxygen sensor has a closed- )i
end tube made of ceramic zirconia. The zirconia generates voltage
from approximately 1V in richer conditions to OV in leaner condi-
serassn|  tions. The front heated oxygen sensor signal is sent to the ECM. [E[]
The ECM adjusts the injection pulse duration to achieve the ideal
air-fuel ratio. The ideal air-fuel ratio occurs near the radical change

Zirconia tube

_ from 1V to OV. LG
=
- 1
=
Q
g
D
=
2
3 FIE
0 ]
Rich —~— Ideal ratio —— Lean
Mixture ratio l:'@x\.T
SEF288D
CONSULT REFERENCE VALUE IN DATA MONITOR MODE =p)
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
FA
FR 02 SEN-B1
FR 02 SEN-B2 0-03V « 0.6- 1.0V
e Engine: After warming up Maintaining engine speed at 2,000 rpm Rf,@&
LEAN « RICH
FR 02 MNTR-B1 h h "
FR 02 MNTR-B2 Cl anges mare than 5 times
during 10 seconds. -
ER

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground). §T

TER-
WIRE DATA
MIN
NOAL COLOR ITEM CONDITION (DC voltage) BS
82 R [Engine is running. | _
{RH) Front heated oxygen sen- B 0 - Approximately 1.0V BT
83 sor After warming up to normal operating tempera- | (periodically change)
| W ture and engine speed is 2,000 rpm.
(LH) ‘ [Fi2,
ON BOARD DIAGNOSIS LOGIC EL
OK NG To judge the malfunction, the diagnosis checks that the front
AU heated oxygen sensor output is not inordinately high. B
17 SR
v
ov
SEF301U

EC-187 349
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Left bank), (P0154: Right
bank) (Cont’d)

Dlagg(:‘:jt;c':ll'fuble Malfuncticn is detected when ... (PS:S?SII; Is;;?.;e)
P0O134 » An excessively high voltage from the sensor is sent to ECM. | » Hamess or connectors
0142 (The sensor circuit is open or shorted.)
{Left bank) e Front heated oxygen sensor
P0O154
0509
(Right bank})

W MONITOR ¥r NO FAIL

COOLAN TEMP/S

30°C

RECORD

SEFQ02P|

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

@ With CONSULT
1) Start engine and warm it up to normal operating tem-

a0l

perature.
Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Restart engine and let it idle for 32 seconds.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-191.

OR

Witih GST
1) Start engine and warm it up to normal operating tem-

SO O BN

)
)
)
)
)
)

perature.
Tum ignition switch “OFF” and wait at least 5 seconds.
Restart engine and let it idle for 32 seconds.
Turn ignition switch “OFF” and wait at least 5 seconds.
Restart engine and let it idle for 32 seconds.
Select “MODE 3" with GST.
if DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-191.

OR

Not Tools
1) Start engine and warm it up to normal operating tem-

6)

perature.

Turn ignition switch “OFF" and wait at least 5 seconds.
Restart engine and let it idle for 32 seconds.

Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

If 1st trip DTC is detected, go to “DIAGNQOSTIC
PROCEDURE", EC-191.

e When using GST, “DTC CONFIRMATION PROCEDURE”
should be performed twice as much as when using CON-
SULT or ECM (Diagnostic Test Mode Il) because GST can-
not display MODE 7 (1st trip DTC) concerning this diagno-
sis. Therefore, using CONSULT or ECM (Diagnostic Test
Mode ll) is recommended.

EC-188



TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)
Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Left bank), (P0154: Right
bank) (Cont’d)

LEFT BANK
EC-FRO2LH-01 &l
IGNITION SWITCH
x |STAHT N : Detectable line for DTC M A
é 25 FJ[/JBS)E BLOCK | Refer to EL-POWER. w—s : Non-detectable line for DTG l
E62
: EY

Y/B
F25 LG
Y8 R @ A/B = To EC-FRO2RH
|
R/B
[Ca]l
FRONT HEATED
OXYGEN EE
SENSOR LH
_ F45 ‘
| AT
GW W
C_R_> PD
I |
I [
: : 7
| |
| ]
1 I I
| | [RA
I I
! I
i I BR
1 I
| | B
| I
| I | I B = + To EC-MAIN ST
I
( _._.GFG B-’
i GF1i5 | |- BS$
GIW W rBB'l
B B{Fs1) {(F62)B B 5
[l Fel | . By
OPHFL 025FL Egﬁ?HOL . .
mooue) -k L A
F69
Refer to last page (Foldout page).
v EL
1f2 [
D & A @
GY GY W
DX
hodioTie £7]esles
odfodfodicd  Jas BER OO [51]50]48]43] MEIN
@ [ioiiodeo] [s1]ealzelvelr7zalzs]  [crfeolaslss] o [47]as[45] [7Ie]s]4] W HS
120] [gefer]e] rlicleolse]  [orlzoles 4| [ulslie] [elisle
TEC514
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Left bank), (P0154: Right

RIGHT BANK bank) (Cont’d)

EC-FRO2RH-01

IGNITION SWITCH
ON or START

s : Detectable line for DTC

i FUSE o - o
BLOCK |Referto EL-POWER. — : Non-detectable line for D

7.5

4B
%
||126||

b3

YiB
Fo5
/B -ElZ]- R/B ] R/B = To EC-FROPLH,EC-FOZH-L
|
R/B
=1
FRONT HEATED
OXYGEN SENSOR RH
(L] L2]|
LY A
9
I I
I I
I I
| |
| |
I I
I !
I i
| ;
| t
| |
1 I B =
i [
1 |
I I B=pp ¢ To EC-MAIN
I [ I
I
- GF15
Uy R
Gel [l retdem
O2HFR  O25FR |ECM B B 8 B
controL | l
MODULE) @
1 1
' F2a Fa5

Refer to last page (Foldout page) .
£62

£

w

|1
DYGD! [ @
GY GY w

13)12] 11

Flalel [

22
plelsta 14 | G2 |

&

TEC247

[1ao] [oeficdiosl [os[oalos] [s2foifooles] [e7]eefes] fizg) safsals2
icfolodd Tl GIS x| () o | ] Bl
| Toldel” Elalminlislsl Elilaks 16l

eelolod Filofesles]  [srleslse] wlaalsz
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TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Front Heated Oxygen Sensor (High voltage)
EGR valve EGRC-BPT valve (Front HO2S) (P0134: Left bank), (P0154: Right
bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPEGTION START @l
Front heated
oxygen sensor | :
(left bank) Front heated - 3 oA
oxygen sensor Loosen and retighten front heated oxygen
. s (right bank) Sensor.
Knock sensor Knock sensor . -
‘ Tightening torque: EM
lef k ht b SEF833u
(eft bank) (right bank) 40 - 50 N-m (4.1 - 5.1 kg-m, 30 - 37
Engine ground OO N e ft-1b)
7% Qil level gauge
NN B A A
D +
CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or connec-
A 1. Turn ignition switch “OFF”". " tors.
W a 2. Disconnect corresponding front heated
y \g oxygen sensor harness conneclor and RE
™ Frant & ECM harness connector.
~ t’“ 3. Check harness continuity between ECM AT
SN sera77ul|  and sensor terminals. b
‘ot ] Terminals Bank
P0134 {-B1 =
F (-B1) { /\-* P code (Hamess [El)
'@\ @ protector
m f‘ ECM Sensor color)
_/ \'
; = P Front heated PO134 83 2 LH (Black) =Y
=) oXygen sensor PO154 82 2 RH (Blus)

Brake booster 4, Check harness continuity between ECM

"C’;vl \W\ \ and sensor or ground. -
AN (e
Front ﬂ - Terminals Bank

SEFOS4TE (Harness

Pcode | £cmor Ground protector
sensor color) 1l

(N, (left bank
\‘ 0}% \ \ Continuity should exist. BlA

— Front heated oxygen
sensor harness connactor:

PC134 83 or2 Ground LH {Black)
Po154 82 or 2 Ground RH (Blue) E:;RS

Continuity should not exist.
If OK, check harness for short to BT
ground and short to power.

lOK
i\
® FHA |
SEF056TE {Go to next page.) :
EL
4

Front HO2S harness
protector

Front HO2S harness protector color:
P0134 (-B1) Left bank: Black
PO154 (-B2) Right bank: Blue

SEF413W

EC-191 353



TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

354

&

—

& DISCONNECT
V.l 3

ECM

9] coNNECTOR|

(RH) B2 or 83 (LH}

=

@ -

G3

Front Heated Oxygen Sensor (High voltage)
(Front HO2S) (P0134: Left bank), (P0154: Right

bank) (Cont’d)
®

l

SEF380U

CHECK COMPONENT
(Front heated oxygen sensaor).
1. Turn ignition switch “OFF".
2. Disconnect senser harness connactor
and check for water.
Water should not exist.
If OK, go to step 3.
3. Check front heated oxygen sensor.
Refer to “COMPONENT INSPECTION” on

NG

Y

next page.
l OK

Perform “TROUBLE DIAGNCSIS FOR
INTERMITTENT INCIDENT”, EC-108.

OK

¥

INSPECTION END

EC-192

REPAIR CR REPLACE

FRONT HO2S.

Repair or replace harness

and/or connectors as fol-

lows.

1. Check frent HO2S har-
ness protector color.
Black: Left bank (-B1}
Blue: Right bank (-B2)

2. Repair or replace mal-
functioning front HOZ2S.




TROUBLE DIAGNOSIS FOR DTC P0134 (-B1), P0154 (-B2)

Front Heated Oxygen Sensor (High voltage)

(Front HO2S) (P0134: Left bank), (P0154: Right
% MONITOR  vr NOFAL [] bank) (Cont’d)
MPSe
e e e COMPONENT INSPECTION
COOLAN TEMP/S 84°C
FR O2 SEN-B1 0.37V Front heated oxygen sensor
yiind LEAN 1) Start engine and warm it up to normal operating tem-
A/F ALPHA-B1 101% perature.
O2SEN HTR-B1 ON 2) Select “MANU TRIG” and “HI SPEED” in “DATA MONI-
Iy TOR” mode with CONSULT, and select “FR O2
L RECORD | SEN-B1 (-B2)” and “FR O2 MNTR-B1 (-B2)".
SEF700T 3) Hold engine speed at 2,000 rpm under no load during
the following steps.
4) Touch “RECORD” on CONSULT screen.
5) Check the following.
e “FR O2 MNTR-B1 (-B2)” in “DATA MONITOR” mode
changes from “RICH” to “LEAN” to “RICH” 5 times in
10 seconds.
5 times (cycles) are counted as shown below:
cycle| 123|415
FR 02 MNTR-B1 R-L-R-L-R-L-R-L-R-L-R
A = “FR 02 MNTR-B1 (-B2)”, “RICH"
L = “FR Q02 MNTR-B1 (-B2)", “LEAN"
e “FR 02 SEN-B1 (-B2)” voltage goes above 0.6V at
least once.
e “FR O2 SEN-B1 (-B2)” voltage goes below 0.30V at
least once.
e The voltage never exceeds 1.0V.
CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.
@ &
CMPS FR 02 S vE
1751 *RPM SEN T7 Maximum + Maximum voltage
(POS) -B1 g} P 7 I P should be over 0.6V
(rpm) V) P P s RS .
09"13 2050 0.19 . A Py b at least cne time.
A - B R R
.. =0 0-18 o Chil b ) : ' I- b + Minimum voltage
ooz gl L2 0l bl o b beow odov
09"03 2060 0.23 g ‘.| '.' I\ ;' ‘.‘ .: “‘ :' ‘,‘ ‘f ',‘ at least one time.
09"01 2012 0.43 o) . "/ \ \ VAR
GRAPH E E } Minimum
e SEF905QA
OR
@ 1) Start engine and warm it up to normal operating tem-
CONHECT perature
5 E} e 2} Set voltmeter probes between ECM terminal RH, &
is. AN LH (sensor signal) and ground.
ECM __ |O] CONNECTOR o IE 3) Check the following with engine speed held at 2,000
R 5 o o (LH) rpm constant under no load. _
e Malfunction indicator lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode il (FRONT
C@ HEATED OXYGEN SENSOR MONITOR). See EC-57.
LD @.J ' e The maximum voltage is over 0.8V at least one time.
= e The minimum voltage is below 0.30V at least one time.
@ C‘f&\"* SEF353W ¢ The voltage never exceeds 1.0V.

EC

-193

MA
EM
FE
Ar
PD
A
RA
BR

ST
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TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

Front Heated Oxygen Sensor Heater (P0135:
Left bank), (P0155: Right bank)

SYSTEM DESCRIPTION

Camshalft position sensor

Engine speed

Front

Mass air flow sensor

Amount of intake air

" .| heated oxy-
ECM gen sensor
heaters

The ECM performs ON/OFF control of the front

heated oxygen sensor heaters corresponding to the

engine speed.

OPERATION
Front heated oxygen sensor
Engine speed rpm rom he l:ueate'srfsg
Above 3,200 OFF
Below 3,200 ON

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

SPECIFICATION

MONITOR ITEM CONDITION
02 SEN HTR-B1 e Engine speed: Idle ON
02 SEN HTR-B2 OFF

o Engine speed: Above 3,200

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Engine is runmning.
(E:) G/W | |_ —] _ 0-0.5V
Front heated oxygen sen- Engine speed is below 3,200 rpm.
16 sor heaters (left bank) [Engine Ts running ] BATTERY VOLTAGE
Y 1 - 14V
(RH} Engine speed is above 3,200 rpm. (- )
ON BOARD DIAGNOSIS LOGIC
Check items

Diagnostic Trouble |

Code No.

Malfunction is detected when ....

(Possible Cause}

P0O135
0901
(Left bank)

P0155
1001
(Right bank)

e The current amperage in the front heated oxygen
sensor heater circuit is out of the normal range.
(The improper voltage drop signal is sent to ECM
through the front heated oxygen sensor heater.)

» Harness or connectors
(The front heated oxygen sensor heater circuit is
open or shorted.)

e Front heated oxygen sensor heater

EC-194



TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

% MONITOR ¢ NOFAIL [ ]

CMPSeRPM (POS)  650rpm
MAS AIR/FL SE 1.28V
COOLANT TEMP/S  90°C
FR O2 SEN-B1 0.04V
FR 02 SEN-B2 0.04V
FR O2 MNTR-B1 LEAN
FR O2 MNTR-B2 LEAN
FR 02 HTR-B1 ON
FA G2 HTR-B2 ON
RECORD

SEF630U

Front Heated Oxygen Sensor Heater (P0135:
Left bank), (P0155: Right bank) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has bheen previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting

the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5.

® "

Turn ignition switch “ON" and select “DATA MONITOR”

mode with CONSULT.
2) Start engine and run it for at least 6 seconds at idle
speed.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-198.
OR
@ 1) Start engine and run it for at least 6 seconds at idie
speed.
2) Select “MODE 3” with GST.
3) f DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-198.
OR
1) Start engine and run it for at least 6 seconds in idle
condition.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode Il {Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to "DIAGNOSTIC

PROCEDURE”, EC-198.

e When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode Il) because GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode i) is recommended.

EC-195
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TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

Front Heated Oxygen Sensor Heater (P0135:
Left bank), (P0155: Right bank) (Cont’d)

LEFT BANK

IGNITION SWITCH
ON or START

|

|
FUSE BLOGCK
7.5A | (/B)

g E62

1

Refer to EL-POWER.

EC-FO2H-L-01

e - Detectable line for DTC
—  Non-detectable line for DTC

R/B = To EC-FRO2RH

F25
YiB r/ e
I

R/B

r'%l_'

FRONT HEATED
OXYGEN
SENSOR LH
F45
LT 2]
Gw w
C_1_>
| |
| |
| |
I I
i [
i |
| |
| |
| |
| |
| |
| |
I | I B
| -4 GF&
( .-—.—. B* To EC-MAIN
- GF15
B
G W e £ |_
I—l%i—l I_fSLlS_I ? B (F61 F62) B ?
O2HFL O2SFL
ECM L4 J._
B L L
Fz4 (Fz5)

3+

A
\4

n

EN ] [l
) Gz
GY GY w

Refer to last page (Feldout page).
E62

ofrodiodl  [es[safeal [oefot]ecles] [e7]eeles 5415352

osodiodioz| leslarlgelss|ealaslee] Joales]eo] O o 51]s0[4s]43]

50| othodee] - Istlgalzalzelrz[7elrs]  [erfsolsolss 47]46]45]
selor[os]  [7alzalze] Trilrolesles] [ozlselss 44[s3]42

ofatal
10
122, F69
Tatstal 12 || €
3]2{1

TEC6E71
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TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

Front Heated Oxygen Sensor Heater (P0135:
Left bank), (P0155: Right bank) (Cont’d)

RIGHT BANK
i EC-FO2H-R-01 al
IGNITION SWITCH
ON or START ,
 § e : Detectable line for CTC
i FUSE w— : NON- i i
7 5A BLLJSCK Refer to EL-POWER. : Non-detectable line for DTC M@
{(J/B)
1
Lizg] i B
¥/B
I Fas5
Y/8 /B e R/B = To EC-FRO2LH,EC-FO2H-L LE
A8
=1
FRONT HEATED
OXYGEN SENSCR RH
| IL2])
LY R Ar
1.3
| | F}@
1 |
| 1
| 1
I [ [FA
| I
| [
| |
|
| | -’
| | B
] 6
I I ' g=pp + To EG-MAIN
| . | _
S Ny ST
= GF15
Ly R BS
el Iee] reTdre— -
O2HFR  C2SFR FE%%S |i\ B Gey (Fe2) B Ii!
CONTROL
MODULE) @@ 9 BI
F69 L A
F24 HA
Refer to last page (Foldout page) -
E62 EL
1]z - ~
&
GY GY w
(DX

a7]aszs] [13]12]11]

giodiod  [ss[oafos] [of5ioofee| [ee]eeles] 12o) safsa[52

[osiodhodiod  [eslerlsslaslaalealeat lsdleslse] [ OO 5iJsoleafss] Taalas[aofatToolofos] Hiofo]8)

otfioojas] [at[solzeizalrz]zelzs]  [61[60lse]ss 24 [#7faslas] [e7oefesfoalosleales] [7161614] o
EQEHE 7i]rofeeles]  [srleslee] L2 14 [alaalee] [feoliolte] [17helishal [ol2[1] L
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TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

T 7 o
PO135 (-B1)

O
TR

ol

=) / o s
e
\gake booster

/ﬁ@\\ \

SEF054TE

Front Heated Oxygen Sensor Heater (P0135:
Left bank), (P0155: Right bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

,///f/vl

530155 (-B2)

— Front heated oxygen
sensor harness connector:

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect corresponding front heated
oxygen sensor hamess connector.

3. Turn ignition switch “ON”.

4. Check voltage between terminal 3} and

NG

. | Check the following.
"| » Harness connectors

(D,
e 7.5A fuse
¢ Hamess for open or short

between front heated oxy-

025

SEF646P

Front HO2S

Front HO25 harness
protector

Front HO28 harness protector color:
P0135 (-B1) Left bank: Black
P0155 (-B2) Right bank: Blue
SEF414W

A€
| ecm o

CONNECTOR||
{RH) 16 ar 17 (LH)

€
€

[Q]

SEF3s1U

2. Disconnect ECM harness connector.
3. Check harness continuity between termi-
nal and sensor.

Bank
{Harness
protectar

color)

LH
{Black)

RH
(Blue}

Terminals

P code

ECM Sensor

F0135 17 1

P0155 16 1

Continuity should exist.
if OK, check hamess for short to ground
and short to power.

lOK

ground. gen sensor and fuse
Voltage: Battery voltage If NG, repair hamess or
_ OK connectors.
B v
CHECK GROUND CIRCUIT. NG [ Repair hamess or connec-
1. Turn ignition switch “OFF". "] tors.

CHECK COMPONENT

{Front heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION" on
next page.

NG

OK

L 4

Perform *TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

L 4

INSPECTION END

EC-198

REPLACE FRONT HO2S.
1. Check front HO2S har-
nass protector color.

Black: Left bank (-B1)
Blue: Right bank (-B2)

2. Replace malfunctioning
front HO2S.




TROUBLE DIAGNOSIS FOR DTC P0135 (-B1), P0155 (-B2)

Front Heated Oxygen Sensor Heater (P0135:
Left bank), (P0155: Right bank) (Cont’d)

COMPONENT INSPECTION

" Front heated oxygen sensor heater

Check resistance between terminals @ and (D . al
Resistance: 2.3 - 4.3Q at 25°C (77°I% .
Check continuity between terminals @ and (D, @ and @.

G
18
DISCONNECT

€

Continuity should not exist.
Py If NG, replace the front heated oxygen sensor. VA
@a] CAUTION:
Discard any heated oxygen sensor which has been dropped

accissal  from a height of more than 0.5 m (19.7 in) onto a hard surface EM
such as a concrete floor; use a new one.

LG

[FlE

AT

PD

FA

BR

ST

RS

BT
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TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2)

Heater pad

t \-\\\\

m— Q

= B e ey
- N .
"“‘—‘. 5\“"““1‘“‘7({'\{{{\\/(@?\\\{

bank.

Zirconia tube

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (P0137: Left bank),

/Holder (P0157: Right bank)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas on each

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlied to stoichiometric, by the

seFsz7R|  signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates

voltage from approximately 1V in richer conditions to OV in leaner

conditions.

Under normal conditions the rear heated oxygen sensor is not used

for engine control operation.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITICN SPECIFICATION
RR O2 5EN-B1 . . Aewving engine from idle up to 2,600
RR 02 SEN-B2 s Engine: After warming up o 0-03V«06-1.0V

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values, and are measured between each terminal and (ECM ground}.

TER-
WIRE DATA

MINAL ITEM cO

NO COLOR NDITION (DC voltage}
(ga) W |Engine is runningj

Rear heated oxygen sen- L After warming up to normal operating tempera- | g - Approximately 1.0V
90 v sors ture and revving engine from idle up to 2,000
{LH) rpim.

ON BOARD DIAGNOSIS LOGIC

The rear heated oxygen sensor has a much longer switching time
between rich and lean than the front heated oxygen sensor. The
oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether the minimum voltage of the
sensor is sufficiently low during the various driving condition such

as fuei-cut.
oV
SEF304UA
Diagnastic Trouble Check Items
Malfunction is detected
Code No. tnct etected when (Possible Cause)
PO137 e The minimum voltage from the sensor is not reached to the e Harness or connectors
0511 specified voltage. {The sensor circuit is open.)
(Left bank} » Rear heated oxygen sensors
PO517 e Fuel pressure
0314 e Injectors
(Right bank)

EC-200



TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2)
Rear Heated Oxygen Sensor (Min. Voltage

Monitoring) (Rear HO2S) (P0137: Left bank),

(P0157: Right bank) (Cont’d)
comroasen i poi7l )| Mam oz senaz ol [ DIAGNOSTIC TROUBLE CODE CONFIRMATION
GONG INCOMPLETE CoNDS: INCONPLETE PROCEDURE ~
TESRAOR gress [eesm=s o sz=2=t | CAUTION: &l
BFUR SCRBL. Vmeesc || BRUELSGHOL.  Tameec Always drive vehicle at a safe speed.
NOTE: MIA
e “COMPLETED” will appear on CONSULT screen when all
tests “COND1”’, “COND2” and “COND3” are completed.
seraows @ I “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO- gy
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test. LE
WrA 02 senet Pa1srill [ RAR o2 sEn-Be Poi1s7ll [ TESTING COND_ITION: . . . .
e ThH TESTING] FeIaE TESTING] Never stop engine during this test. If the engine is stopped,
SOND2: INCOMPLETE CONDZ: INCOMPLETE )
| CONDINCOWALETE _[] CONDY INCOMMLETE reperform this test from step 2).
Cipstnaon e || oEstoaoy e Procedure for CONDA
BFUELSCHDL  ddmsec || BFUELSCHOL  4dmsec 1) Start engine and warm it up to normal operating tem-
perature. FE
2) Turn ignition switch “OFF" and wait at least 5 seconds.
3) Turn ignition switch “ON" and select “RR 02 SEN-B1
(-B2) P0137 (P0157)" of “REAR 02 SENSOR” in “DTC AT
SEFSTOW WORK SUPPORT” mode with CONSULT.
4} Touch “START".
5} Start engine (TCS switch “OFF”) and let it idle for at [FD
least 30 seconds.
Wra 0z Sens1 pors7l [ | WA o2 Sensz pots7l [ 6) Rev engine up to 2,000 rpm 2 or 3 times quickly under
CONDE: INGOMFLETE COND2. INGOMPLETE no load. [
menes MONTOR. e L oNOn ======: If “COMPLETED” appears on CONSULT screen, go to
T roSseN  1aov || THRTCPOSSEN  tov step 10).
BFUELSCKDL  ddmsec || BFUELSCHOL - admseo if “COMPLETED” does not appear on CONSULT
screen, go to the following step.
7) Drive vehicle at a speed of more than 70 km/h (43 MPH)
for 2 consecutive minutes. BR
SEFITW 8) When the following conditions are met, “TESTING” wili
be displayed at “COND1” on the CONSULT screen.
Maintain the conditions continuously until “TESTING” gy
changes to “COMPLETED"” (It will take approximately
60 seconds.)
conrcammiertn ™ D ooner coumenen ™ O CMPS-RPM (POS): 1,400 - 2,200 rpm ES
COND2: COMPLETED COND2: COMPLETED Vehicle speed: 78 - 100 km/h (48 - 62 MPH)
MONIOR == === [s=====: MONITOR sze=== B/FUEL SCHDL: 1.0 - 4.5 msec
SR rosemn  oow || WmPosseN  osi Selector lever: Suitable position B
B/FUEL SCHOL 1.0msec B/FUEL SCHOL 1.0msec N OT E: .
e If “TESTING” is not displayed after 5 minutes, retry
from step 2). (A
e If “COMPLETED” already appears at “COND2” on
SEF372W CONSULT screen before “Procedure for COND2"” is
conducted, it is unnecessary to conduct step 9). EL
Procedure for COND2
9) While driving release accelerator pedal completely with
Wrrozsensi rowrl [ MArozsenezpos78 [ “OD” OFF from the above condition (step 8) until [
S comperen “INCOMPLETE” at “COND2” on CONSULT screen has
turned to “COMPLETED”. (It will fake approximately 4
seconds.)
e If “TESTING" is not displayed after 5 minutes, retry
SELF-DIAG RESULTS SELF-DIAG RESULTS from Step 2)-
e If “COMPLETED” already appears at “COND3” on
CONSULT screen before “Procedure for COND3” is
SEFs&3U conducted, it is unnecessary to conduct step 10).

EC-201 363 |
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TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2)

T —eo

(RH) 89 or 9o{LH)

o
-

[[_Ecm  [ofconnector] 3

\\\\\\

SEF354W

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (P0137: Left bank),
(P0157: Right bank) (Cont’d)

Procedure for COND3
10) Stop vehicle and let it idle until “INCOMPLETE” of

“CONDS3” on CONSULT screen has turned to “COM-
PLETED”. (It will take a maximum of approximately 6

minutes.)

11) Make sure that “OK” is displayed after touching “SELF-

DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-205.

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear heated
oxygen sensor circuit. During this check, a 1st trip DTC might not

be confirmed.
1) Start engine and drive vehicle at a speed of more than

®

6)

70 km/h (43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Set voltmeter probes between ECM terminals @ (RH),
@ (LH) (sensor signal) and ground.

Check the voltage when revving engine up to 4,000 rpm
under no load at least 10 times.

(depress and release accelerator pedal as soon as pos-
sible)

The voltage should be below 0.43V at least once
during this procedure.

If the voltage can be confirmed in step 4, step 5 is
not necessary.

Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in D position with “OD” OfF.

The voltage should be below 0.43V at least once
during this procedure,

if NG, go to “DIAGNOSTIC PROCEDURE”, EC-205.

EC-202



TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2)

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (P0137: Left bank),
(P0157: Right bank) (Cont’d)

LEFT BANK
IGNITION SWITCH T EC-RRO2LLH-01 @l
ON or START
1
! FUSE s - Detoctable Tine for DTC
% Ejlj%CK Refer to EL-POWER. —: Nor-detectable line for DTC Mfi@\\
; a
ElTlcll i l_f_l El
G/R [=]
@A REAR HEATED
[ SENSOR L e
ﬂ:l 3
o -
| Ny W/
A L W B
&R <d T
L ___N-
- - 1 | FE
F63 D) ! I
GR =) -4
4 _‘ _ . it
| A @ Ay .
=@ Gy (e e
L 4 BR BD
To EC-RROZAH, < B Y
@R P £5ROM-A Ir -F-—- "?
I I A,
e G X
L Y BR [RIAY
&2
QreSTr
v X BR
~____
I s
I To EC-MAIN 8T
I >
BS
L Y
I—J—l I—l—l B B 5
[19] [e0] | 1 BT
O2ZHRL O25RL (CONTHOL . .
MODULE) JT— JT— A
F24
Refer to last page (Foldout page). EL
- : - @D, &
Chip @ (i @@ alen
GY GY B W GY ”@w
7Y
el Gilsolisl] @7
84[53]62 51]50[48
s beng || O © MmO HsS.
127 124 1alaal4 g
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TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2)
Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (P0137: Left bank),

(P0157: Right bank) (Cont’d)

RIGHT BANK
IGNITION SWITCH ] EC-RRO2H-01
ON or START
! I - Detectable line for DTC
% 7.5A EJL/JE?)E BLOCK | Refer to EL-POWER. e Non-detectable line for DTC
1
[L2cl|
G/R
(D)
[E433])
G/R
; G[R @ |_
Fiai L
I 4
[2] REAR HEATED
OXYGEN
SENSOR RH
B
|
( ®
MODULE) 1B
F69 = =
F28
Refer to last page (Foldout page).
[ ]
Alals]n ) (T2 :
D @

iodiodiod  [ss]e4fes] [eclet]an[se] [s7[6e][65]

Hostiodiogiod] |sefar|sslas]es]sslse] ls4leale2 Oo

a0 [odedes] [s1]sclzolzal77]zel7st  le1lsclso]se) [47]46]45]
o8la7[9s]  [r4f73[72] Triroleolss] |s7lselss 4414342

TEC473
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TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2)

£ Hiel Vﬁ/
‘7'0‘2%”pan

Rear heated oxygen sensor
/harness connector (left bank)
a1 T TR
Rear heated oxygen sensor
harness connector (right bank}
@E}E’/\ A {
[\

Front SEFOSST|

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (P0137: Left bank),

(P0157: Right bank) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

1. Turn ignition switch “OFF”,
2. Loosen and retighten engine ground
SCrews.

A v

CLEAR THE SELF-LEARNING DATA Yes

1. Start engine and warmm it up to normal
operating temperature.

2. Select "SELF-LEARNING
CONT” in “ACTIVE TEST”
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR".

4. Run engine for at least 10 min-
utes at idle speed.

Are the 1st trip DTCs P0172,
P0175 detected? Is it difficult
to start engine?

OR

CONTROL B2 : 100%
ooz z==== MONITOR zz=zzzzzz=:
CMPS=RPM (POS) Orpm
COOLAN TEMP/S 93°C
FR 02 SEN-B1 0.90V
FR 02 SEN-B2 0.90V
A/F ALPHA-B1 100%
A/F ALPHA-B2 m 100%
| CLEAR |
SEF324R
After removing intake air duct
N
Air cleaner

SEF395W

2. Turn ignition switch “OFF”.

3. Disconnect mass air flow sensor
harness connector, and restart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect
mass air flow sensor harness
connector,

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode |I.

6. Erase the diagnostic test mode
Il {Seif-diagnostic resuits)
memeory. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
Il

7. Run engine for at least 10 min-
utes at idle speed.

Are the 1st trip DTCs 0114,
0209 detected? Is it difficult to
start engine?

lNo
®

(Go 1o next page.)

EC-205

Go to “TROUBLE DIAG-
NOSIS FOR DTC P0172,
PO175", EC-241.

@&l

B2

B

EL

[
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TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2)

Rear HO25

Rear HO2S5 harness
protector

Rear HO2S harness protector color:
PO137 (-B1) Left bank: White
P0O157 (-B2) Right bank: Red
SEF417W

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (P0137: Left bank),
(P0157: Right bank) (Cont’d)

@

a .

E . DISCONKECT E . DISCONNECT

ECM |9 CONNECTOR j_'-""
{RH}) B3 or 90 (LH) ‘

‘l@ﬂ

@ =

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect corresponding rear heated
oxygen sensor harness connector and
ECM harness connector.

3. Check harness continuity between ECM
terminals and sensor.

Terminals HBank
P code (Harness
protector

ECM Sensor colar)
P0137 80 2 LH (White)
PO157 89 2 RH (Red)

Continuity should exist.

4. Check harness continuity between ECM
and sensor or ground terminals.
Terminals Bank
(Harness
P code
ECM or Ground protector
sensor color)
P0137 80 or 2 Ground LH {White)
PO157 89 or 2 Ground BH (Red)

Continuity should not exist.
If OK, check harness for short to ground

NG

and short to power.
l OK

.| Check the following.
"| ¢« Harness connectors

D) (LH) or
(D), EBD (RH)
o Harness connectors
G, G0 (LH)
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.

4 € @&
e
AN

CHECK GROUND CIRCUIT, NG_ Check the following.
1. Tumn ignition switch “OFF”. |  Harness connectors
2. Loosen and retighten ground screws. D), (LH) or
3. Check harness continuity between termi- @) (RH)
?:?)lr%nsir;(yj gag::ﬁlgm}‘sqd' » Harness connectors
exist. GB! GIB LH
If %K,hcr;tefk harness for short to ground . %esg,,fnec)tors
and short to power. D), (7D
OK e Harness for open or short
between rear heated oxy-
gen sensor and engine
ground
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
A J
NG

CHECK COMPONENT
{Rear heated oxygen sensor).
Refer to “COMPONENT INSPECTION” on

next page.

OK

{Go to next page.}

EC-206

b4

REPLACE REAR HO2S.
1. Check rear HO2S har-
ness protector color.

White: Left bank {-B1)
Red: Right bank (-B2}

2. Replace malfunctioning
rear HO2S.




TROUBLE DIAGNOSIS FOR DTC P0137 (-B1), P0157 (-B2)

B actvetesTl O
FUEL INJECTION 25%

rzzzzzizzzzzzzz MONITOQR -oooozozooooooo
CMPS=RPM (POS) 725rpm
FR O2 SEN-B1 0.84V
FR O2 SEN-B2 0.94v
RR 02 SEN-B1 .94V
RR 02 SEN-B2 0.84V

[EM [ ur |[DOWN][Qd]

i, 4

(Es
5

A€ 6

=y 2
IL_Fcm  |o[connecTorl[

-
o

Rear Heated Oxygen Sensor (Min. Voltage
Monitoring) (Rear HO2S) (P0137: Left bank),
(P0157: Right bank) (Cont’d)

'

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

JOK

r

INSPECTION END

COMPONENT INSPECTION
Rear heated oxygen sensor

B "

2)
3)

4)

Start engine and drive vehicle at a speed of more than

70 km/h (43 MPH}) for 2 consecutive minutes.

Stop vehicle with engine running.

Select “FUEL INJECTION” in “ACTIVE TEST’ mode,

and select “RR 02 SEN-B1 (-B2)” as the monitor item

with CONSULT.

Check “RR 02 SEN-B1 (-B2)” at idle speed when

adjusting “FUEL INJECTION” to £25%.

“RR 02 SEN-B1 (-B2)” should be above 0.48V at

least once when the “FUEL INJECTION” is +25%.

“RR 02 SEN-B1 (-B2)” should be below 0.43V at

least once when the “FUEL INJECTION” is —25%.
OR

Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.

(RH) a2 or 90 (L H) o* \ ! i -
2) Stop vehicle with engine running.
C_ﬁg\ H 3) Set voltmeter probes between ECM terminals @ (RH),
@ (LH) (sensor signal) and ground.
;}ﬁ @ O 4) Check the voltage when racing up to 4,000 rpm under
W = no load at least 10 times.
SEF354W (depress and release accelerator pedal as soon as pos-
sible)
The voltage should be above 0.48V at least once.
lf the voltage is above 0.48V at step 4, step 5 is not
necessary.
5) Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in D position with “OD” OFF.
The voltage should be below 0.43V at least once.
CAUTION: '
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.
g —
98
© ; ;‘5 g .......................
D T F o : The voltage sheuld be above
w "™ § #® > }0.48\/ at least one time.
=g 23
zag 87
JR < R Y P
b N O The voltage should be below
P ‘E o R e S T R } 0.43V at least one time.
< ry SEF127T

AT

P10

FA

BY
RA
EL

1EX
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TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2)

Heater pad

/Holder

E RN
- R i == gy 1 L ettt

Zirconia tube

SEF327R

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (P0138: Left bank),
(P0158: Right bank)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas on each
bank.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the rear heated oxygen sensor.

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

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

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

AR G2 SEN-B1

RR 02 SEN-B2? = Engine: After warming up

Rewving engine from idle up to 2,000
rpm

0-03VeoD6-10V

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MILI\:)/?L COLOR ITEM CCONDITION (DC voltage)
50 v [Engine is running.|
LH) Rear heated - i i
{ ear heated oxygen sen L After warming up to normal operating tempera- | g . Approximately 1.0V
89 W sor ture and revving engine from idle up to 2,000
{RH) rpm.

NG

AVAV

ov

SEF303UA)

ON BOARD DIAGNOSIS LOGIC

The rear heated oxygen sensor has a much longer switching time
between rich and lean than the front heated oxygen sensor. The
oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether the maximum voltage of the
sensor is sufficiently high during the various driving condition such
as fuel-cut.

Dlag(nsc:(.jtgz J;?Uble Malfunction is detected when ... (Pg:sfgll; l?;;ze)
P0138 (-B1) e The maximum voltage from the sensor is not reached to the | e Harness or connectors
0510 specified voltage. (The sensor circuit is open or shorted.)
(Left bank) « Rear heated oxygen sensor
PO158 (-B2) o Fuel pressure
0313 e Injectors
(Right bank) o Intake air leaks

EC-208



TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2)

W RrRozsEn-B1Foias M| W RRoz2sEnB2roisall
COND1: DUT OF COND COND1: OUT CF COND
COND2: INCOMFLETE COND2: INCOMPLETE
COND3: INCOMPLETE COND3: INCOMPLETE

MONITOR == MONITOR ======:
CMPS-APM(FOS)  925rpm CMPS-RPM(POS)  925rom
THRTL POS SEN 046Y THATL POS SEN 046V
BFUEL SCHOL 1.5msec BYFUEL SCHOL 1 5msec
SEF373W

M RrozseN-B1Polas || W rrozsenezPotse B
e V3B TESTING] eSS TESTING|
COND2: INCOMPLETE COND2: INCOMPLETE
COND3: INCOMPLETE COND3: INCOMPLETE

MONITOR ====== ||====== MONITOR ======
CMPS-APM{POS) 1975rpm CMPS-HPM{POS) 1975rpm
THATL PGS SEN 110V THRTL POS SEN 1.30V
B/FUEL SCHOL 4dmsec BYFUEL SCHDL 44msec
SEF374W

W RR 02 SEN-B1 Po12s Wl []
CONDI: COMPLETED
GOND2: INCOMPLETE
GOND3: INGOMPLETE

W rrROz sen-B2 Po1ss Il [
CONDT COMPLETED
COND2: INCOMPLETE
CONDR: INCOMPLETE

mm=m== MONITOR =xx===|[======: MONITOR ======
CMPS-APMIPOS) 1975rpm CMPS-RPM(PCS) 1975rpm
THRTL POS SEN 1.10v THRTL POS SEM 1.10v
B/FUEL SCHOL 4. 4msec BFUEL SCHDL 4 dmgec
SEF375W

B rR a2 sen-81Fo138 I []
COND1: COMPLETED
COND2: COMPLETED
COND3: INCOMPLETE

B RA 02 SEN-B2 PO156 B D
COND1: COMPLETED
COND2; COMPLETED
COND3: INCOMPLETE

====== MONITCR ======] |====== MONITOR ======
CMPS-RPM{POS) 105C0rpm CMPS-RPM(POS) 1050rpm
THRTL FOS SEN 0.51v THRTL POS SEN 051y
B/FUEL SCHDL 1.0msac B/FUEL SCHDL 1.0mses
SEF376W

W Aro2 seENB1 Fo13s Il [

COMPLETED

M RR o2 sen-B2Patss ll [

COMPLETED

SELF-DIAG RESULTS

SELF-DIAG RESULTS

SEF559U

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (P0138: Left bank),
(P0158: Right bank) (Cont’d)

CAUTION:
Always drive vehicle at a safe speed. 6i
@i

NOTE:
e “COMPLETED” will appear on CONSULT screen when all

tests “COND1”, “COND2” and “COND3”’ are compileted. A

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF”’ and wait at least 5 seconds before EM
conducting the next test.

TESTING CONDITION:
Never stop engine during this test. If the engine is stopped, [

reperform this test from step 2).
Procedure for CONDA
1) Start engine and warm it up to normal operating tem-

perature.

2) Turn ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON” and select “RR 02 SEN-B1 Fle
(-B2) P0138 (P0158)” of “RR 02 SENSOR” in “DTC

WORK SUPPORT” mode with CONSULT.

4) Touch “START". AY

5) Start engine {TCS switch “OFF”) and let it idle for at
least 30 seconds. .

6} Rev engine to 2,000 rpm 2 or 3 times quickly under no PO
load.
if “COMPLETED” appears on CONSULT screen, goto -,
step 10). FA
If “COMPLETED” does not appear on CONSULT
screen, go to the following step. A

7) Drive vehicle at a speed of more than 70 km/h (43 MPH)
for 2 consecutive minutes.

8) When the following conditions are met, “TESTING” will BR
be displayed at “COND1” on the CONSULT screen. =
Maintain the conditions continuously until “TESTING”
changes to “COMPLETED?”. {It will take approximately ST
60 seconds.) -
CMPS-RPM (POS): 1,400 - 2,200 rpm
Vehicle speed: 78 - 100 km/h (48 - 62 MPH) - BS
B/FUEL SCHDL: 1.0 - 4.5 msec
Selector lever: Suitable position

NOTE: BT

e If “TESTING” is not displayed after 5 minutes, retry
from step 2).

e If “COMPLETED" already appears at “COND2” on []4
CONSULT screen before “Procedure for COND2” is
conducted, it is unnecessary to conduct step 9).

Procedure for COND2 EL

9) While driving, release accelerator pedal completely with
“OD” OFF from the above condition [step 8] until o
“NCOMPLETE” at “COND2” on CONSULT screen is [DiX
turned to “COMPLETED”. (It will take approximately 4
seconds.)

NOTE:

If “COMPLETED” is already appears at “COND3” on

CONSULT screen before “Procedure for COND3” is

conducted, it is unnecessary to conduct step 10).

EC-209 371
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TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2)

A€ &

H.s

ECM O] CONNECTOR

(RH) 89 or 90{LH)

CRE

SEF354W

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (P0138: Left bank),

(P0158:

Right bank) (Cont’d)

Procedure for COND3 _
10) Stop vehicle and let it idie until “INCOMPLETE" of

“COND3” on CONSULT screen has turned to “COM-
PLETED”. (It will take maximum of approximately 6

minutes.)

11) Make sure that “OK” is displayed after touching “SELF-

DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-213.

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.

® "
2)
3)

4}

6)

Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Set voltmeter probes between ECM terminals @ RH, @
LH (sensor signal} and ground.

Check the voltage when revving engine up to 4,000 rpm
under no load at least 10 times.

(depress and release accelerator pedal as soon as pos-
sible)

The voltage should be above 0.48V at least once
during this procedure.

If the voltage can be confirmed in step 4, step 5 is
not necessary.

Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in D position with “OD” OFF.

The voltage should be above 0.48V at least once
during this procedure.

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-213.

EC-210



TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2)
Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (P0138: Left bank),
(P0158: Right bank) (Cont’d)

LEFT BANK
IGNITION SWITCH 7 EC-RRO2LH-01 Gl
ON or START
I
1 FUSE | fctor 1o EL POWER e - Detectable line for DTC
% 7.5A EJIFI%CK ster to EL- : | Non-detectable line for DTC A
iy | nl
aC
[Leci] _ =al ERM
&/R G/R % [e] REAR HEATED
| - (S)él:l{ggg LH
GR GO
L] (Le])
A L
G/R <
(E14) -
D) [ﬁl- i EB
L"‘J
G/R /R L -
| ; AT
Eio2
o o =L
| L BR PD
To EC-RRO2RH, -
GIA P EC-ROPH-A |r -
| [FA
!"“—"
L B,
Cr2y - .
E
L Y R
e
| B
: I To EC-MAIN ST
T @®crs CE 4
@crs RS
P | oo
B B (F&i Fé2) B B
Gel ol i I ST
02HRL O2SRL (Egﬁ%m ® ®
MODULE) -!__— _!_ YA
F&9 F24
Refer to last page (Foldout page). Eﬂ_-.
ATz (2 : AT2N @ &
213[4 T[2]3 .
FEhe dhoe te de
10K

ioshodios]  [o5]oefos] [oz[si]ooles] [ev]se]es] 535
0

@ s4]53[52
focfiodfiofioe] TJaelar[eeles[eafeslee] [eafealec] O o BIERE
a0 foifioofos]  [st[ec]relvslzzlrelzs]  [5tleolog]s8l 127 124 147]48]45]

oalozfos] [7alzalz2] I7i[zofecles] [5v]selss] L2/ 124

TEC245
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TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2)

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (P0138: Left bank),

RIGHT BANK (P0158: Right bank) (Cont’d)

] EC-RRO2H-01

IGNITION SWITCH
ON or START

|
} el Detectaple line for DTC

FUSE BLOCK )
% 7.54 | () Refer to EL-POWER. s - Nor-detectable fing for DTG

1
ES[
G/R
M49
@9
F&3
L'_IG,R GD)
L

REAR HEATED
OXYGEN
SENSOR RH

B
; ] '
controL. @ o
MODULE) _l_ 1B
F&9 ';1 =5
— Refer to last page (Foldout page).
IS B EAY ﬁ a1 EX ,
F14
\elsl7ls/ oy W \8le/ 5y

iodiodiod . [os]o4fes] [s2forsofes] [s[eeles] fiod 54]53]52

pos oo [esle7|sslas|safeslsz] [s4]es]e2] O O [51}50]2a]48]

fothodes]™ [e1solzefzelr7Trslms] [s1]6olz0lss [47]as]4]
[oaforfes] [74[7a[72] [ml7ofeales] [s7iselss] 44}4as2

122 F&9
HEAHA W Hs.

[17]16[15] 14]

TECA473
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TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2)
' Rear Heated Oxygen Sensor (Max. Voltage
S Ao [ T Z Monitoring) (Rear HO2S) (P0138: Left bank),
= e /NT ofl pan; (P0158: Right bank) (Cont’d)

_E-@—
o ? } \( DIAGNOSTIC PROCEDURE
% INSPECTION START | &l

Rear healed oxygen sensor
/harngss connector (left bank)
0 RN '
' WA

Rear heated oxygen sensor

\ harness connecior (right bank) 1. Turn ignition s“fitCh “OFF,_,‘
-,_;\ @:ﬂj‘g_:/{ ‘p’ | ( 2. Loosen and retighten engine ground
e Front SEF055T| SCTews. Ef
) LG
CLEAR THE SELF-LEARNING DATA Yes‘ Go to “TROUBLE DIAG-
1. Start engine and warm it up to normal "1 NOSIS FOR DTC PO171,
operating temperature. P0O174”, EC-235.
2. Select “SELF-LEARNING
CONT” in “ACTIVE TEST” B
mode with CONSULT.
3. Clear the self-learning control
coefficient by touching AT
“CLEAR".
4. Run engine for at least 10 min-
B AcTivETEST B |___I utes at idle spfeed. 29
SELF-LEARN B1 - 100% Are the 1st trip DTCs PO171,
CONTROL B2 : 100% P0174 detected? Is it difficult
========== MONITOR ====z=zzz=z: to start engine? FA
CMPS*RPM (POS) Orpm OR
COOLAN TEMP/S 93°C <epn 2, Turn ignition switch “OFF”.
FR 02 SEN-B1 0.90V () = .
FR 02 SEN-B2 .90V & 3. Disconnect mass air flow sensor
A/F ALPHA-B1 100% harness connector, and restart
A/F ALPHA-B2 m| 100% and run engine for at least 3
I CLEAR | seconds at idle speed. B3
SEF324R 4. Stop engine and reconnect
mass air flow sensor harness
After removing intake air duct connector. ST

NN

Air cleaner

5. Make sure diagnostic trouble
code No. 0102 is displayed in
Diagnostic Test Mode |l RS i

6. Erase the diagnostic test mode '
Il {(Self-diagnostic results)

memory. Make sure diagnostic BT
trouble code No. 0505 is dis- ‘
played in Diagnastic Test Mode '

(R

.
7. Run engine for at least 10 min- l
utes at idle speed.
Are the 1st trip DTCs 0115, EL
0210 detected? Is it difficult to
start engine?
IDX

iNo
® |

(Go to next page.)

SEF395W

EC-213 375 ‘
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TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2)

Rear HO2S harness protector color:
P0138 (-B1) Left bank: White
P0158 (-B2) Right bank: Red

Rear HO25

Rear HO2S harness
protector

SEF418W

E W € I '

DISCONNECT

| Iol CONNECTOR

(F‘\H) 8% or 90 (LH}

‘ |

T
.D

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (P0138: Left bank),
(P0158: Right bank) (Cont’d)

SEFaseU
E DISCONMECT
A€ &)
L
= SEF129T

T
CHECK INPUT SIGNAL CIRCUIT. NG- Check the following.
1. Turn ignition switch “OFF". | @ Harness connectors
2. Disconnect rear heated oxygen sensor or
harness connector and ECM harness D). E (;H)
connector. (Fo), @D (RH)
3. Check harness continuity between ECM e Harness connectors
terminals and sensor. @, (LH)
If OK, check harness for
Terminals Bank short to ground and short to
P code (Harness power.
protector
ECM Sensor color)
P0138 90 2 LH (White)
P0O158 89 2 RH (Red)
Continuity should exist.
4. Check harness continuity between ECM
and sensor or ground terminals.
Terminals Bank
P code (Harness
ECM or Ground protector
sensor color)
P0138 90 or2 Ground LH {White}
P0158 89or2 | Ground | RH (Red)
Continuity should not exist.
It OK, check harness for short to ground
and short to power.
OK
Y
NG

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”,

2. Loosen and retighten ground screws.

3. Check harness continuity between termi-

nat @ and engine ground.

Continuity should exist.
If OK, check hamess for short to ground
and short 10 power.

OK

v

,| Check the following.
"| » Harness connectors

(), &) (LH} or
= (1D (RH)

o Harness connectors
(GD) {LH)

o Harngss connectors

D,

e Harness for open or short
between rear heated oxy-
gen sensor and engine
ground

If OK, check harness for

short to ground and short to

power.

CHECK COMPONENT {Rear heated oxy-
gen sensor). Refer to “COMPONENT
INSPECTION” on next page.

NG

) 4

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-10B.

V

INSPECTION END

EC-214

REPLACE REAR HO25.
1. Check rear HO2S har-
ness protector color.

White: Left bank (-B1)
Red: Right bank (-B2)

2. Replace malfunctioning
rear HO2S.




TROUBLE DIAGNOSIS FOR DTC P0138 (-B1), P0158 (-B2)

B arcrvetesT B [
FUEL INJECTION 25%

cozzzzzzzzzzzzn MONITOR zozzoozzoooozzz
CMPS-RPM {POS) 725rpm
FR 02 SEN-B1 0.84Vv
FR Q2 SEN-B2 0.94V
RR 02 SEN-B1 0.94V
RR 02 SEN-B2 0.84V

M _uP |[Down][Qd]

SEF&31U

2““ .‘,
[ Ecm lojconnector] & / gs
* 6

(RH) 89 or so(LH) G*

3
H

Rear Heated Oxygen Sensor (Max. Voltage
Monitoring) (Rear HO2S) (P0138: Left bank),

(P0158:

Right bank) (Cont’d)

COMPONENT INSPECTION
Rear heated oxygen sensor

B "

Start engine and drive vehicle at a speed of more than

70 km/h (43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Select “FUEL INJECTION” in “ACTIVE TEST” mode,

and select “RR 02 SEN-B1 (-B2)" as the monitor item

with CONSULT.

Check “RR 02 SEN-B1 (-B2)” at idle speed when

adjusting “FUEL INJECTION” to £25%.

“RR 02 SEN-B1 (-B2)” should be above 0.48V at

least once when the “FUEL INJECTION” is +25%.

“RAR 02 SEN-B1 (-B2)” should be below 0.43V at

least once when the “FUEL INJECTION” is —-25%.
CR

c _,/%\H @ 1) Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.
@ 5 o 2) Stop vehicle with engine running.
Y ¢ = 3) Set voltmeter probes between ECM terminals (RH),
SEF354W (LH) (sensor signal) and ground.
4) Check the voltage when racing up to 4,000 rpm under
no load at least 10 times.
(depress and release accelerator pedal as soon as pos-
sible)
The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 4, step 5 is not
necessary.
5} Keep vehicie at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in D position with “OD” OFF.
The voltage should be below 0.43V at least once.
CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.
g —
23
= — =
§ g v 3 }The voltage should be above
wTE = 0.48V at least cne time.
Z 5, %o
5 ER S } The voltage should be below
> L E LG |emriacmmecneaes e ———, 0.43V at least one time.
Mmoo @S o DT e e
A SEF127T

EC-215

(A2,
ER
LG

FE

AT
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A
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TROUBLE DIAGNO

SIS FOR DTC P0139 (-B1), P0159 (-B2)

Holder

Heater pad

NN AT =72y /7 i i
NG

A

Zirconia tube

SEF327R

CONSULT REFERENCE VALUE IN
Specification data are reference values.

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (P0139: Left bank),

(P0159: Right bank)

COMPONENT DESCRIPTION

The rear heated oxygen sensor (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas on left and

right bank.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the each rear heated oxygen sensor.

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

Under normal conditions the rear heated oxygen sensor is not used

for engine control operation.

DATA MONITOR MODE

MONITOR ITEM

CONDITION SPECIFICATION

RR 02 SEN-B1
RR 02 SEN-B2
RA 02 MNTR-81
RR 02 MNTR-B2

e Engine: After warming up

Revving engine from idle up to 2,000 0-03V« 06-1.0V

rom

LEAN « RICH

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MI‘!.II\CI)p.‘L COLOR ITEM CONDITION (DC voltage}
(Sa) w e heated IEngine is running. |
ear heated o - :
SOrS ed oxygen sen After warming up to normal operating tempera- | O - Approximately 1.0V
90 Y ture and revving engine from idle up to 2,000
(LH} rpm.
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching time
OK NG between rich and lean than the front heated oxygen sensor. The
v oxygen storage capacity before the three way catalyst causes the
longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether the switching response of
the sensor's voltage is faster than specified during the various
driving condition such as fuel-cut.
ov
SEF302U
Diagnostic Trouble Lo Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P0139 » It takes more time for the sensor to respond between rich and lean » Harness or connectors
0707 than the specilied time. (The sensor circuil is open or shorted.)
(Lett bank) « Rear heated oxygen sensor
PC15% » Fuel pressure
Q708 « Injectors
(Right bank) « Intake air leaks

EC-216



TROUBLE DIAGNOSIS FOR DTC P0139 (-B1), P0159 (-B2)
Rear Heated Oxygen Sensor (Response

Monitoring) (Rear HO2S) (P0139: Left bank),
(P0159: Right bank) (Cont’d)

8 wocsane poemM )| Wercestnarose ROl | ) AGNOSTIC TROUBLE CODE CONFIRMATION

COND1: OUT OF GOND COND1: OUT OF COND

COND2: INCOI E ool :
CONDS: NGOMPLETE EOND, INGOMPLETE PROCEDURE
I('ngITOR ——————— MONITOR ======; @U
CMPS-APM({POS) 225 CMPS-RPM(POS) =
THRTL POS SEN ags'ﬂ"’ THRTL PO’\gSEN] 3.245&'" CAUTIO N:
BIFUEL SCHOL 1msec || BFUEL SCHOL 15mac Always drive vehicle at a safe speed.

NOTE: A

e “COMPLETED” will appear on CONSULT screen when all
tests “COND1”, “COND2”’ and “COND3” are completed.

serrw| o If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO- E[

CEDURE” has been previously conducted, always turn

ignition switch “OFF” and wait at least 5 seconds before

conducting the next test. LS
M PR 02 SEN-B1 ro13s ll B AR Oz SEN-B2 54 s
comtw = cono- [ERE Poise B L] TESTING COND.ITION' . . . .
CONDZ: INCOMPLETE GONCR: INCOMPLETE Never stop engine during this test. If the engine Is stopped,
COND3: INCOMPLETE CONDG: INCOMPLETE =
======: MONITOR ====== MCNITOR ====== reperform thIS teSt from Step 2)-
e rodeay o || Tnrossen v Procedure for COND1
B/FUEL SCHDL 4:4mssc EWFUEL SCHOL 4:4msec @ roce ure Or . .
1) Start engine and warm it up to normal operating tem- |55
perature.

2) Tum ignition switch “OFF” and wait at least 5 seconds.
3) Turn ignition switch “ON” and select “RR 02 SEN-BY AT

SEF378W (-B2) P0139 (P0159)” of “REAR O2 SENSOR" in “DTC
WORK SUPPORT” mode with CONSULT.
4) Touch “START". Ela)
5) Start engine (TCS switch “OFF”) and let it idle for at
B rrozsene poisa @[ W pRozsenezroso ML least 30 seconds.
COND: ICOMPLETE CONDS. INCOMPLETE 6) Rev engine up to 2,000 rpm 2 or 3 times quickly under [
CONDS: INCOMPLETE COND3: INCOMPLETE
======: MONITOR ======; MONITOR s===== no IOad-
N v || TRmpossEN 10w if “COMPLETED” appears on CONSULT screen, go to
B/FUEL SCHOL dAmsec B/FUEL SCHDL 4 amsac the fOIIOWIrIg Step m
7) Drive vehicle at a speed of more than 70 km/h (43 MPH)
for 2 consecutive minutes.
8) When the following conditions are met, “TESTING” will BR
SEF379W be displayed at “COND1” on the CONSULT screen.
Maintain the conditions continuously until “TESTING”
changes to “COMPLETED”. (it will take approximately ST
60 seconds.)
B rrozsenei pozo M || W Rrozsen-B2 Po1sa B [ CMPS-RPM (POS)' 1:400 - 21200 pm Eg
COND1: COMPLETED COND1: COMPLETED i . - -
Bulnm | Swmowo Vehicle speed: 78 - 100 km/h (48 - 62 MPH)
——————— MONITOR === MCONITOR =====% b - .
CMPSRPMPOS)  ttson || veSFOMPOS) oo Selector lever: Suitable position
A/FUEL SCHDL 1.0msac B/FUEL SCHOL 1.0msec NOTE: T
e If “TESTING” is not displayed after 5 minutes, retry
from step 2). A
e If “COMPLETED” already appears at “COND2” on
SEF380W CONSULT screen before “Procedure for COND2” is
conducted, it is unnecessary to conduct step 9). EL

Procedure for COND2
9) While driving, release accelerator pedal completely with

W rro2senet Porae MD)| [ W RrozseneePoss M (] “OD” OFF from the above condition [step 8)] until [DX

“INCOMPLETE” at “COND2" on CONSULT screen has

COMPLETED COMPLETER turned to “COMPLETED". (It will take approximately 4
seconds.)

NOTE:

e f “COMPLETED” already appears at “COND3” on
CONSULT screen before “Procedure for COND3” is
conducted, it is unnecessary to conduct step 10).

SELF-DIAG RESULTS SELF-DIAG RESULTS

SEF565U

EC-217 379
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TROUBLE DIAGNOSIS FOR DTC P0139 (-B1), P0159 (-B2)

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (P0139: Left bank),

(PO159:

Right bank) (Cont’d)

Procedure for COND3
10) Stop vehicle and let it idle until “INCOMPLETE” of

“COND3” on CONSULT screen has turned to “COM-
PLETED”. (It will take a maximum of approximately &

minutes.)

11) Make sure that “OK” is displayed after touching “SELF-

[ecmJo[comnector]| :
(RH) 83 or s0(LH) 0%

i e o

DIAG RESULTS".
If “NG” is displayed, refer to “DIAGNOSTIC

PROCEDURE”, EC-221.
OR

n 1)
| ®
3)

SEF354W 4)

5)

OVERALL FUNCTION CHECK

; Use this procedure to check the overall function of the rear heated
/“ oxygen sensor circuit. During this check, a 1st trip DTC might not
;'5 be confirmed.

Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Set voltmeter probes between ECM terminais @ RH,
LH (sensor signal) and ground.

Check the voltage when racing up to 4,000 rpm under
no load at least 10 times.

(depress and release accelerator pedal as soon as pos-
sible)

The voltage should be changed at more than 0.06V
for 1 second during this procedure.

If the voltage can be confirmed in step 4, step 5 is
not necessary.

Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
kmvh {50 MPH) in D position with “OD” OFF.

The voltage should be changed at more than 0.06V
for 1 second during this procedure.

6) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-221.

EC-218



TROUBLE DIAGNOSIS FOR DTC P0139 (-B1), P0159 (-B2)

LEFT BANK

IGNITION SWITCH
ON or START

} FUSE
% 754 |BLOCK

Refer to EL-POWER.

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (P0139: Left bank),
(P0159: Right bank) (Cont’d)

EC-RRO2LH-01

ammmm  Detectable line for DTC
e ; Non-detectable line for DTC

(7B}
y G.!H
3C
LG}H—I _G/F* a5 I—I%]—I REAR HEATED
QNG
G/R
L] L2] IR
, W
G/R < N
E14 | _ !
o Yo N
< h____ 1@
| L W B _’_I_‘
L BR

To EC-RRO2RH,
EC-RO2H-R

L.

NTTTT

} A [
E ‘<“~<
; i I
. i |
1 | I |
! ! |
%'ET_F% v ! g !
. @-—@
-

Y
- __
[ sep) -
[ To EC-MAIN
I >
) v |
|4—| el B B B
[19] [s0] . 1 L I
O2HRL  O25RL s ® ®
MODULE) 4 J:_
Feg Fod D
Refer to last page (Foldout page).
®49). (Es3
12|34 i]2[3 n
Ghe Cho @ (P e GD
v GY B w GY

ielichiosl  [os[oafos] {ozfotfocfea] [e7lesled] [iz0f

osfiodfrodiod] Teslevleelss[e4safsz] [eafealee]

hotfiodles] [s1]eclzslzelbrzlzelzs]  [s1leolsolsel
eaforod] 51]s6]55

TEC245

Gl

A

=l

LG

BT

FA

EL
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SIS FOR DTC P0139 (-B1), P0159 (-B2)

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (P0139: Left bank),

(P0159: Right bank) (Cont'd)

TROUBLE DIAGNO

RIGHT BANK
EC-RRO2H-01

IGNITION SWITCH
OM or START
I - Deteclable fine for DTG

I
1
FUSE BLOCK )
% (B) Aefer to EL-POWER. e - Noni—clotactabie line for DTC

I_GIH-E'L
L
i

REAR HEATED
OXYGEN
SENSOR RH

F133

B
| 1] L
contro. @ L
MODULE) | |
= =
F2d
— Refer to last page (Foldout page).
ATz]a]ay 7112 -
Fid
\elel7ls/ oy w Y ey
a| _hogtorion  [esfoales] leofeiloofes| lerfesfes salssfez] {4 3l37la6]as| [iafr2]1t
12 [ehiodhodiod Jeslerlselesfaafssleo] lealeolod O o o[ 9] 8] =5
iothiodgs] [atlsolzelzalrz]7elzs]  [s1lsolsolse] ] [7]6]5]4] W HS.
foeorlos] [ralzs[r2] [riroleslee] [sfselss] L2 aaf43]a2 [4 [=l2]t

TEC473

382 EC-220



TROUBLE DIAGNOSIS FOR DTC P0139 (-B1), P0159 (-B2)

DN G |

QrAY S/ Z

A/T oil pan:

14

Rear heated oxygen sensor
/—harness connector (left bank)
7T R -\§
Rear heated oxygen sensor
harness connector ( rlght bank

W@ Front SEF055T

Engine ground N S N T W
G (ﬂN\On level gauge&(
: [~ \ oy N

Rear HO2S harness
protector

Rear HO2S harness protector color:
PO139 (-B1) Left bank: White
P0159 (-B2) Right bank: Red
SEF419W;

. . DISCONNECT l . DISCONNECT

EcM 19| CONNECT(M @'——“
(RH)90 or B9 (L H)

I licy

@ =

SEraesy
B
A€ G
b
L En
h SEF135T

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (P0139: Left bank),
(P0159: Right bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START J

v

1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground screws.
¥
CHECK INPUT SIGNAL CIRCUIT. NG Check the following.
1. Disconnect rear heated oxygen sensor har- "] « Harness connectors
ness connector and ECM harness connector. =) LH) or
2. Check harnaess continuity between ECM and (F), @ (RH)
sensor terminals. (RH)
o Hamess connﬁ_cf_llc);rs
Terminals Bank if NS, Tepair open circuit or
P code (Halrnetzsr short to ground or short to
ECM Sensor pfoﬁ,cr) {Joor\éver in harness or connec-
P0132 20 2 LH (White)
PO158 89 2 RAH {Red)
Continuity should exist.
3. Check harness continuity between ECM sen-
sor or ground terminals.
Terminals Bank
Harness
P code !
ECM or Ground protector
sensor color)
P0139 80 or 2 Ground |LH {White)
P015g 89 or2 Ground RH {Red)
Continuity should not exist.
If OK, check harness for short to ground and
short to power.
B oK
\d
CHECK GROUND CIRCUIT. NG ["Gheck the following.
Check hamess continuity between terminal 3 "1 « Harness connectors
and enginge ground. LH) or
Continuity should exist. - @ (RH}
it OK, check hamess for short to ground and P GDRGIDY
short to power. arness connectors
(E18), (E) - (LH)
OK
(D). D
e Harness for open or short
between rear heated oxygen
sensor and engine ground
If NG, repair open circuit or
short to ground or short to
power in harness or connec-
tors.
¥
CHEGK GOMPONENT NG ["REPLACE REAR HO2S.
{Rear heated oxygen sensor). 1. Check rear HO2S harness
Refer to “COMPONENT INSPECTION" on next protectol[ cf?lor K (-B1)
page. White: Left ban|
Red: Right bank (-B2)
OK 2. Replace maifunctioning rear
HO2S.

Y

Perform “TROUBLE DIAGNQSIS FOR INTER-
MITTENT INCIDENT”, EC-108.

JOK

‘ INSPECTION END

EC-221

R4

ERM

LG
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TROUBLE DIAGNOSIS FOR DTC P0139 (-B1), P0159 (-B2)

B ActveTEsTH [
FUEL INJECTION 5%

zzozozzzzzzizziz MONITOR Dozzzzzzooooooz
CMPS=RPM {POS)} 725rpm
FR Q2 SEN-B1 0.84V
FR O2 S8EN-B2 0.94V
RR 02 SEN-B1 0.94Y
RR O2 SEN-B2 0.84Y

[ [ _uP |[DOWN][Qd]

SEFE31U
m COMNECT ‘-
€6
ot
ECM __ |O|CONNECTOR| . / E_s
{RH) 89 or 80 (LH) o* s
NS
' t A BNk
@?i] GBG-] l
SEF354W

Rear Heated Oxygen Sensor (Response
Monitoring) (Rear HO2S) (P0139: Left bank),
(P0159: Right bank) (Cont’d)

COMPONENT INSPECTION
Rear heated oxygen sensor

R
2)
3)

4)

Start engine and drive vehicle at a speed of more than

70 km/h (43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Select “FUEL INJECTION" in “ACTIVE TEST’ maode,

and select “RR 02 SEN-B1 (-B2)” as the monitor tem

with CONSULT.

Check “RR 02 SEN-B1 (-B2)” at idle speed when

adjusting “FUEL INJECTION” to +25%.

“RR 02 SEN-B1 (-B2)” should be above 0.48V at

least once when the “FUEL INJECTION” is +25%.

“RR 02 SEN-B1 (-B2)” should be below 0.43V at

least once when the “FUEL INJECTION” is —-25%.
OR

CAUTION:

Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Set voltmeter probes between ECM terminals (RH),
@ (LH) (sensor signal) and ground.

Check the voltage when racing up to 4,000 rpm under
no load at least 10 times.

(depress and release accelerator pedal as soon as pos-
sible}

The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 4, step 5 is not
necessary.

Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in D position.

The voltage should be below 0.43V at least once.

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

SYST: ENGINE

Q) -
[xY]
oW
ol
© > ;C-> g .......................
a § I The voltage should be abave
g w2 0.48Y at least one time.
o, Do
o
o 4%
oL @
L0 ow oy
g O« The voliage should be below
o e eo e mmn o wm e 0.43V at least one time.
o «£o, oo o T e

SEF127T

EC-222



TROUBLE DIAGNOSIS FOR DTC P0140 (-B1), P0160 (-B2)

Heater pad Holder

) \_\\\\\\\“\.n_\\w,.(({{/\/{@“\\\\"

SEF327R

Rear Heated Oxygen Sensor (High voltage)
(Rear HO2S) (P0140: Left bank), (P0160: Right

bank)

COMPONENT DESCRIPTION

The rear heated oxygen sensors (Rear HO2S), after three way
catalyst, monitors the oxygen level in the exhaust gas on left and
right bank.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the
signal from the each rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 0V in leaner
conditions.

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

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITGR ITEM

CONDITION SPECIFICATION

RR 02 SEN-B1
AR O2 SEN-B2

RR 02 MNTR-B1
RR 02 MNTR-B2

e Engine: After warming up

' ) . 0-0.3V < 06-1.0V
Revving engine from idle up tc 2,000
rpm

LEAN « RICH

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground}.

TER-
WIRE DATA
MIlINOAL COLOR ITEM CONDITION (DG voltage)
(g?-l) W [Engine is running.|
SFlear heated-oxygen sen- l_ Aftar warming up to normal operating tempera- | 0 - Approximately 1.0V
80 Y ors ture and revving engine from idle up to 2,000
{LH) rpm.
ON BOARD DIAGNOSIS LOGIC
The rear heated oxygen sensor has a much longer switching time
OK NG between rich and lean than the front heated oxygen sensor. The
— oxygen storage capacity before the three way catalyst causes the
et longer switching time. To judge the malfunctions of rear heated
oxygen sensor, ECM monitors whether the voltage is unusually
1V high during the various driving condition such as fuel-cut.
oV
SEF305U
biagnostic Trouble L Check ltems
Code No. Malfunction is detected when _.. (Possible Cause)
P0O140 e An excessively high vollage from the sensor is sent to ECM. | e Harness or connectors
0512 {The sensor circuit is open.)
{Left bank) » Rear heated oxygen sensor
Pa160
0315
(Right bank}

EC-223

A

EM

LG
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TROUBLE DIAGNOSIS FOR DTC P0140 (-B1), P0160 (-B2)

4 MONITOR  ¥¢ NOFALL []
CMPSSRPM(POS)  2040rpm
COOLANTEMP/S  82°C
VHCL SPEED SE 7ekm/h
B/FUEL SCHDL 2.5ms
| RECORD |
SEF635U

0+

= garttied
[ Eecm  lofconnector] f / I‘S
- 6

(RH) a9 or 90 (LH)

IR,

SEF354W

Rear Heated Oxygen Sensor (High voltage)
(Rear HO2S) (P0140: Left bank), (P0160: Right

bank) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting

the next test.

B "

2)

3)

oz

Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.

Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.

Maintain the following conditions for at least 5 consecu-
tive seconds.

CMPS-RPM (POS): 1,400 - 2,200 rpm

VHCL SPEED SE: 78 - 100 km/h (48 - 62 MPH)
B/FUEL SCHDL: 1.0 - 4.5 msec

COOLAN TEMP/S: 70 - 100°C (158 - 212°F}
Selector lever: Suitable position

Stop vehicle with engine running.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-227. :

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear heated
oxygen sensor circuit. During this check, a 1st trip DTC might not

be confirmed.
@ 1) Start engine and warm it up to normal operating tem-

2)

3)

4)

perature.

Set voltmeter probes between ECM terminals @ RH, @0
LH (sensor signal} and ground.

Check the voltage when racing up to 4,000 rpm under
no load at least 10 times.

(depress and release accelerator pedal as soon as pos-
sible)

The voltage should be below 2V during this proce-

dure.
If NG, go to “DIAGNOSTIC PROCEDURE", EC-227.

EC-224



TROUBLE DIAGNOSIS FOR DTC P0140 (-B1), P0160 (-B2)

Rear Heated Oxygen Sensor (High voltage)
(Rear HO2S) (P0140: Left bank), (P0160: Right

bank) (Cont’d)

LEFT BANK
IGNITION SWITCH ] EC—RRO2LH-01
ON or START
| |
! FUSE e - Detectable line for DTC
ﬁ';g)CK Refer to EL-POWER. w—  Non-detectable line for DTG
] I
IL?Ql G/R
G/R G/R [+] REAR HEATED
Sahun
L.
@R &2
|| R
A L W B
G < U
7 +----1-
435 I '
! '
GiR G/M | _ -4
L w B
T—L
@ Gl gt -G
| L BR
To EC-RROZRH, ’
/R =P EC-ROZH-A

g g

- NTTTN
;1 A

< ——
- il
! |k
P! i1
. i
V! v !

r.!}r
5
3

¥y
< ____
| P
: To EC-MAIN
< 5P
L Y
I—'—l l—'—-l B B
[19] [90] ] I
ECM
02HAL 025AL (Egﬁs N ® ®
TR
MODULE] L __!__
F69 Fod
Refer to last page {Foldout page).
GE

]
HE [ ]
LN e D@ (I @
8 [Chd \456/6‘( 8 W El’ GY

H.S.

2] [oeliodioe]  [os[oaloa] [aefoifoofed) [erfeslas 54}53]s2

foodfiodiod]  Tes[erlasles]aalaa]e] O o

dos] [a1eolralrelrrlrelrs] [61]eolsalss] [47]45]4s]
U ealorfee]  [ra[7aliz] [mfrolecles] [rlseles) al23fa2

EC-225

TEC245

i
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)

[HL@,\

EL
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TROUBLE DIAGNOSIS FOR DTC P0140 (-B1), P0160 (-B2)
Rear Heated Oxygen Sensor (High voltage)
(Rear HO2S) (P0140: Left bank), (P0160: Right

bank) (Cont’d)

RIGHT BANK

IGNITION SWITCH ] EC-RRO2H-01
ON or START
| |
| I : Detectable line for DTC
% 758 {iig) C-OCK |Referto EL-POWER. — : Non-detectable line for DTC
1
[ES]
G/R
(29
LI—I.Fea
G
FGIH@ L
Fi3l L
[Tl
REAR HEATED
OXYGEN
SENSOR AH
B
To EC
MAIN
B+}
B
|
@
MODULE) | 1B
& & @
. — Refer to last page (Foldout page).
[d1AE 4\ (1] 49 . (Fed)
Fi4
\elel7l8/ "5y W \ale/ 7
oftoriod 8[65] 2] 5a[53[52
hogtodiogiod faslsz]es]ss] 51]50[43]48 g
fofiodfog] e OO ..EE.. 1 HE HS
Elmmes 5 ealaler) 2[1] Wl
TEC473
EC-226
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TROUBLE DIAGNOSIS FOR DTC P0140 (-B1), P0160 (-B2)

¥ > {_jm__r\é = /_1;;; 0|va\af
o ﬁﬁ%zﬁ }
= Lk

Rear heated oxygen sensor
harness connector (left bank)
. T 1 JIeReE
Rear heated oxygen sensor

harness connector {right bank}

\
;2,@ Front \ V (

SEF055T

SN N
Ol level gauge&(
1

N

Rear HO2S harness
protector

Rear HO25 harness protector color:
F0140 (-B1} Left bank: White
F0160 (-B2} Right bank: Red
SEF420W

HE O HE

1l
ECM__ |O| CONNECTOR @___

{RH) &0 or B3 (LH}

l (ER

SEF398U

SEF135T

Rear Heated Oxygen Sensor (High voltage}

(Rear HO2S) (P0140: Left bank), (P0160: Right

bank) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

1. Turn ignition switch "OFF”.
2. Loosen and retighten engine ground screws.

¥

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect rear heated oxygen sensor har- " # Harness conhectors
ness connector and ECM harness connector, E12) (LH) or
2. Check harness continuity between ECM and ’ (F!H))
sensor terminals. ' (
e Harness connectors
Terminals Bank GD} (LH)
P code (Ha{ ivied i NG, repair open circuit or
ECM Sensor | P fc or short to ground or short to
color) power in harness or connec-
PO140 90 2 LH {White) tors.
P0O160 89 2 RH {Red)
Continuity should exist.
3. Check harness continuity between ECM sen-
sor or ground terminals.
Terminals (HBank
arness
Peode | Ecm or Ground protector
sensor color)
P0140 90 or2 Ground LH (White}
P0160 89 or2 Ground RH (Red)
Continuity should not exist.
If OK, check harness for short to ground and
short to power.
oK
E y s
CHECK GROUND CIRCUIT. N o| Check the following.
Check harness continuity between terminal @ *| @ Harness connectors
and engine ground. 3 LH) or
Continuity should exist. 5 ' % (RH))
If OK, check hamess for short to ground and : (
short to power. e Harness connectors
oK (E19), (Ei02) (LH)
e Harness connectors
GDY
e Harness for open or shert
between rear heated cxygen
sensot and engine ground
If NG, repair open circuit or
short to ground or short to
power in harness or connec-
tors.
)4
NG

CHECK COMPONENT

(Rear heated oxygen sensor).

1, Turn ignition switch *OFF”.

2. Disconnect sensor harmess cennector and
check for water.
Water should not exist.
If OK, go to step 3.

3. Check rear heated oxygen sensor.

Refer 1o “COMPONENT INSPECTION" on next

page.
¥OK

Perform “TRCUBLE DIAGNQSIS FOR INTER-
MITTENT INCIDENT”, EC-108.

v OK

INSPECTION END

EC-227

Repair or replace harness
and/or connectors or replace
corresponding heated oxygen
sensor.

El

LG

FE

PD

FA

BR

ST

RS

BT

A

EL
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TROUBLE DIAGNOSIS FOR DTC P0140 (-B1), P0160 (-B2)

W AacTveTesTE [
FUEL INJECTION 5%

srmmmmmmmrrns MIONITOR zoozozzozozmzii
CMPS=RPM (POS) 725rpm
FR O2 SEN-Bt 0.84V
FR O2 SEN-B2 0.94V
RR 02 SEN-B1 0.94V
RR 02 SEN-B2 0.84V

M uP_][DOWN][Qd]

SEFE831U
@ CTONNECGT (e
4 €& @
2__\-\'".
" ECM |O|CONNECTOR|I 1;‘

o
I::s
(RH) 83 or 80 (LLH) 0* 6

73"

SEF354W

Rear Heated Oxygen Sensor (High voltage)
(Rear HO2S) (P0140: Left bank), (P0160: Right
bank) (Cont’d)

COMPONENT INSPECTION

Rear heated oxygen sensor

)
2)
3)

4)

Start engine and drive vehicle at a speed of more than

70 km/h (43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Select “FUEL INJECTION” in “ACTIVE TEST” mode,

and select “RR O2 SEN-B1 (-B2)” as the monitor item

with CONSULT.

Check “RR 02 SEN-B1 (-B2)” at idle speed when

adjusting “FUEL INJECTION" to £25%.

“RR 02 SEN-B1 (-B2)” should be above 0.48V at

least once when the “FUEL. INJECTION” is +25%.

“RR 02 SEN-B1 (-B2)” should be below 0.43V at

least once when the “FUEL INJECTION” is -25%.
OR

CAUTION:

Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Set voltmeter probes between ECM terminals @ (RH),
@ (LH) (sensor signal) and ground.

Check the voltage when racing up to 4,000 rpm under
no load at least 10 times.

(depress and release accelerator pedal as soon as pos-
sible)

The voltage should be above 0.48V at least once.
If the voltage is above 0.48V at step 4, step 5 is not
necessary.

Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from 80
km/h (50 MPH) in D position with “OD” OFF.

The voltage should be below 0.43V at least once.

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.

SYST: ENGINE

-01"43
x0.01V +04"65
128
!

P/t 23710 - XXXXX
22

DATE: 19, 03, 1996
RR 02 SEN-B#

09:

The voltage should be above
0.48V at least one time.

The voltage should be below
0.43V at least one time.
SEF127T

EC-228



TROUBLE DIAGNOSIS FOR DTC P0141 (-B1), P0161 (-B2)

Rear Heated Oxygen Sensor Heaters (P0141:
Left bank), (P0161: Right bank)

SYSTEM DESCRIPTION

. )
Camshaft position sensor Engine speed , Rear @)
) heated oxy-
) ) ECM gen sensor o
Mass air flow sensor Amount of intake air > heaters LA
E)

The ECM performs ON/OFF control of the rear OPERATION

heated oxygen sensor heaters corresponding to the

Rear heated oxygen sensor

engine speed. Engine speed rpm heaters LE
Ignition switch “ON” {(Engine OFF
stopped)
At idle [after driving for 2 min-
utes at a speed of mere than ON
70 km/h {43 MPH])] EE
CONSULT REFERENCE VALUE IN DATA MONITOR MODE p
Specification data are reference values. Al
MONITOR ITEM CONDITION SPECIFICATICN
e Engine speed: At idie [after driving for 2 minules at a spead of more than 70 ON EJ@
02 SEN HTR-B1 kmin (43 MPH)]
02 SEN HTR-B2 + Engine speed: Above 3,600 rpm =T
« Ignition “ON" with engine stopped OFF F[A\
ECM TERMINALS AND REFERENCE VALUE BA
1
Specification data are reference values, and are measured between each terminal and (ECM ground).
TER- .
WIRE DATA =5
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
|Engine is running.| Sil
L At idle [after driving 2 minutes at 70 km/h (43 | 0~ 0-5Y
Rear heated oxygen sen- MPH) or more] BS
: =)
18 Y/R sor heater (right bank) [1gnition ewitch “ON“|
19 L Rear heated oxygen sen-
sor heater (left bank) |— Engine stopped BATTERY VOLTAGE BT
[Engine is running.l (11 - 14V} £
Engine speed is above 3,600 rpm.
A
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble . Check ltems [El,
Code No. Malfunction is detected when ... (Possible Cause)
P0O144 e The current amperage in the rear heated oxygen ¢ Harness or connectors 1B
0902 sensor heater circuit is out of the normal range. {The rear heated oxygen sensor heater circuit is g
(Left bank) (The improper voltage drop signal is sent to ECM open or shorted.)
PO161 through the rear heated oxygen sensor heater.) o Rear heated oxygen sensor heater
1002
(Right bank)
391
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TROUBLE DIAGNOSIS FOR DTC P0141 (-B1), P0161 (-B2)
Rear Heated Oxygen Sensor Heaters (P0141:
Left bank), (P0161: Right bank) (Cont’d)

Cﬁp’;‘:::‘(’:%) x “‘;’52’:";[' DIAGNOSTIC TROUBLE CODE CONFIRMATION
COOLAN TEMP/S goolg; PROCEDURE
 NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.
TESTING CONDITION:
RECORD Before performing the following procedure, confirm that bat-
SEFB96T| .
tery voltage is more than 10.5V.
1) Tum ignition switch “ON” and select “DATA MONITOR"
mode with CONSULT.
2) Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH) for 2 consecutive minutes.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-233.
OR
@ 1) Start engine and drive vehicle at a speed of more than
= 70 km/h (43 MPH) for 2 consecutive minutes.
2) Select “MODE 3” with GST.
3) If DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-233.
OR
@ 1) Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH]) for 2 consecutive minutes.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode I (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-233.
When using GST, “DIAGNOSTIC TROUBLE CODE CONFIRMA-
TION PROCEDURE"” should be performed twice as much as
when using CONSULT or ECM (Diagnostic Test Mode II}
because GST cannot display MODE 7 (1st trip DTC) concern-
ing this diagnosis. Therefore, using CONSULT or ECM (Diag-
nostic Test Mode ll) is recommended.

392 EC-230



TROUBLE DIAGNOSIS FOR DTC P0141 (-B1), P0161 (-B2)
Rear Heated Oxygen Sensor Heaters (P0141:
Left bank), (P0161: Right bank) (Cont’d)

LEFT BANK
IGNITION SWITGH ] EC-RO2H-L-01
ON or START @E
I
. FUSE s - Detectable line for DTC
% ﬁ';EO,)CK Refer fo EL-POWER. e+ NoN-cetectable: line for GTC MA
v M1 G/R
Ca 5
4 M
G/R G/R REAR HEATED e
[ e e
&R \GD, E1g LG
LT L
A L W B
&R < N
E1 ~F———=-1-
4 ' ,
! |
G/R GR P _ -4
I L @
L w B
_|:|_\ AT
___I s s S
L ¥ BR o
R - ECARCEAR, 17 Te
EC-AO2H-R e |
| I
P R N A
T @
L ¥ BR
aep A —rl-\ RA
E
L Y BR
l____J-e BR
I I E=p
: : I To EC-MAIN
-_’__: -_'-_-.____:_'.——.GFB B-’ ST
@crs RS
L Y I e o |
I—l—l l——l—l B B(Fey (F&2)B B
[16] % | 2 1 BT
O2zHRL 02SRL EECC%S ® @
GONTROL
MODLULE) J__— J—T— HA
F&9 24
Refer to last page {Foldout page).
AR AR - ‘I-B . (Fe3) Eﬂ:
7 3 7213
B
T3

[31]30[20] 2]

67]eeles] [129] salealse]  [4140
EIREA OO [Glsolss]es] Jaalsalae)
[5t[6alss]5s [i7]a5T45]
! ‘
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TROUBLE DIAGNOSIS FOR DTC P0141 (-B1), P0161 (-B2)

RIGHT BANK

IGNITION SWITCH
ON or START

| |

% 7.5A E}fE%E BLOGK | Refer to EL-POWER.

1
& |

G/R

(F63)
e'mJ-
_Gm @ L
(GED,

Rear Heated Oxygen Sensor Heaters (P0141:
Left bank), (P0161: Right bank) (Cont’d)
EC-RO2H-R-01

I - [ctectable line for DTC
—  Non-detectable fine for DTC

REAR HEATED
OXYGEN
SENSOR RH
g
L dj [L2]) L]
Y V\[ B
< . >
! I
I I
I f
' _ !
<4 N ,{:'.
¥ a B
'I_I_l' ILs ik
YiR w B
L.___]-e®
I I
I ) 8
I [ I > } To EC-
I ! MAIN
<d 1T e—e@cr b
“““““ ]
@cGrs
YiR w | r—s{iFs—
B B E B
Fel Il ECM I Fel I
O2HRR _ O2SRR __ J(ECCS ®
control. @
MODULE) L 1
& &
Refer to last page (Foldout page).
]
AT AT (IDRGED),
F14
\elel7ls/ Hay W e/ Y D,

ofiodiod  [os]oafes] [a2fe1]so]as] [e7les]es 13]12]11

hoshodiodiod Tesfsr]esfsss«[es]sz [10] ¢ 8]

fotiedse]  [st1]sol7e[7a]77]76l7s]  [61]en]se]se] [716]5]4]
98l97|ae 74473|72] 71]70|69]68 57]156/55 3121

w
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TROUBLE DIAGNOSIS FOR DTC P0141 (-B1), P0161 (-B2)

OSSN g (DL
19 - AT oll

Rear Heated Oxygen Sensor Heaters (P0141:
Left bank), (P0161: Right bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

pan.
_Qf(a# ‘7}
— o =

Rear heated oxygen sensor i
harness connector (left bank)
roa h’Q;d Y er o I @ CHECK POWER SUPPLY. NG [ Check the following.
\ harness Conne;gr (rlght bank) 1. Turn ignition switch “OFF”. | @ Harness conneactors
-\ 2. Disconnect rear heated oxygen sensor (E12), (LH) or
° @;ﬂj\ﬂ& W { harness connector. (ra), (A3 (RH)
Front SEF055T| | 3. Turn ignition switch “ON™. e Harness connectors
4. Check voltage between terminal @ and (Ein), CF) (LH)
J— ground. ¢ Harness connectors
E} (c Voltage: Battery voltage (),
IS. l@ e 7.5A fuse
oK » Harness for open or short
@5 between front heated oxy-
gen sensor and fuse
If NG, repair harness or
connectors.
B v
GRS CHECK GROUND CIRCUIT. NG | Check the fotlowing.
S?EF130T 1. Turn ignitien switch “OFF”. | » Harness connectors
2. Disconnect ECM harness connector. (F), (B2) (LH) or
3. Check harness continuity between termi- (AL, (A3 (RH)
DISCONNECT Y oy nal @ and ECM terminals (@ (LH), @ e Harness connsctors
) (RH). ED), @D (LH)
HS. 1S, Continuity should exist. e Hamness connectors
o= If OK, check harness for short to ground (Fe2),
" ECM |O| CONNECTOH" and short to power. . %ess for open or short
{LH) 19, 18(RH) between sensor and
OK ECM.
If NG, repair open circuit or
short to ground or short to
@ power in harness or con-
@ nectors.
SEFBOTW hd
NG [ REPLACE REAR HO2S.

Rear HO2S

CHECK COMPONENT
(Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION” on

next page.

Rear HO2S harness
protector

OK

A4

Rear HO2S harness protector color;

Perform “TROUBLE DIAGNOQSIS FOR
INTERMITTENT INCIDENT”, EC-108.

PG141 (-B1} Left bank: White
P0161 (-B2) Right bank: Red

v

SEF421W|

INSPECTION END

EC-233

> 1. Check rear HO2S har-

ness protector color.
White: Left bank (-B1)
Red: Right bank (-B2)

2. Replace malfunctioning
rear HO2S.

6l
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TROUBLE DIAGNOSIS FOR DTC P0141 (-B1), P0161 (-B2)

Rear Heated Oxygen Sensor Heaters (P0141:

- - Left bank), (P0161: Right bank) (Cont’d)
#A T — (& | comPONENT INSPECTION
- Rear heated oxygen sensor heater
Check the foliowing.
(] 1. Check resistance between terminals @ and .
e o Resistance: 2.3 - 4.3Q at 25°C (77°F)
Lss) 2. Check continuity.
mw \jhz::: Terminal No. Continuity
E@ \ @and@®. @, @ No
@and@,@. @
(@] If NG, replace the front heated oxygen sensor.
i CAUTION:
e [~ Discard any heated oxygen sensor which has been dropped
\A / from a height of more than 0.5 m (19.7 in) onto a hard surface
osconkeer [ %ﬁ such as a concrete floor; use a new one.
[a]
SEF132T

EC-234



TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

Fuel Injection System Function (Lean side)
(P0171: Left bank), (P0174: Right bank)

ON BOARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the @
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.

In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.), the 4
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

Front heated oxygen sensors Density of oxygen in exhaust gas ECM » I[njectors =
{Mixture ratio feedback signal)

Dtaggf:;t;c J:Uble Malfunction is detected when ... (P::s?;:s(a Iée;:fse) LG |
PO171 & Fuel injection system does not operate properly. » Intake air leaks
0115 & The amount of mixture ratio compensation is too large. (The | e Front heated oxygen sensor
(Left bank) mixture ratio is too lean.) e Injectors

e Exhaust gas leaks EE
PO174 e Incorrect fuel pressure
02.10 o Lack of fuel
(Right bank) o Mass air flow sensor AT
DIAGNOSTIC TROUBLE CODE CONFIRMATION .
W ACTIVETEST B ] PROCEDURE PO
SELF-LEARN B1:100%
CONTROL B2 :100% NOTE:
======2=== MONITOR ======z=== If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- [F4
GMPS*RPM (POS) Orpm DURE” has been previously conducted, always turn ignition
(F:F?%ASHETPIS Og?:? switch “OFF” and wait at least 5 seconds before conducting
FR 02 SEN-B2 0.01V the next test. RA
A/F ALPHA-B1 100% 1) Start engine and warm it up to normal operating tem-
A/F ALPHA-B2 [U]E 100% perature.
CLEAR | 2) Turn ignition switch “OFF” and wait at least 5 seconds. B/
SEF329R 3) Turn ignition switch “ON" and select “SELF-LEARN
CONTROL” in “ACTIVE TEST” mode with CONSULT.
% MONITOR % NOFAL L] 4) %?_aEr Atge self-learning control coefficient by touching ST

5) Select “DATA MONITOR" mode with CONSULT. _
Start engine again and let it idle for at least 10 minutes. S
The 1st trip DTC P0171 should be detected at this
stage, if a malfunction exists. If so, go to “DIAGNOSTIC
PROCEDURE”, EC-239. g1
7) If it is difficult to start engine at step 6), the fuel injec-
tion system has a malfunction. i
RECORD 8) Crank engine while depressing accelerator pedal. If
SEF855Q engine starts, go to “DIAGNOSTIC PROCEDURE",
EC-239. If engine does not start, visually check tor L
exhaust and intake air leak.
OR

CMPSRPM (POS)  2000rpm
FR 02 MNTR-B1 RICH 6}
FR 02 MNTR-B2  RICH

EC-235 397
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TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

After removing intake air duct

NN

N

SEF335W

Fuel Injection System Function (Lean side)
(P0171: Left bank), (P0174: Right bank)

(Cont’d)

&
g8t

1)

9)

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch “OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor harmess connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Select “MODE 7" with GST. Make sure 1st trip DTC
P0100 is detected.

Select “MODE 4” with GST and erase the 1st trip DTC
P0100.

Start engine again and run it for at least 10 minutes at
idle speed.

Select “MODE 7” with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction exists.
if 50, go to “DIAGNOSTIC PROCEDURE”, EC-239.

If it is difficult to start engine at step 8, the fuel injection
system has a malfunction.

10} Crank engine while depressing accelerator pedal.

If engine starts, go to “DIAGNOSTIC PROCEDURE",

EC-239.
If the engine does not start, visually check for exhaust

and intake air leak.
OR

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch “OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor hamess connector.
Then restart engine and run it at least 3 seconds at idle
speed.

Stop engine and reconnect mass air flow sensor har-
ness conneactor.

Tum ignition switch “ON".

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. Make sure DTC 0102 is detected.
Erase the DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode .

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. Make sure DTC 0505 is detected.

“Start engine again and run it for at least 10 minutes at

idle speed.
The DTC 0115 should be detected at this stage, if a
malfunction exists. If so, go to “DIAGNOSTIC

PROCEDURE”, EC-239.

10) If it is difficult to start engine at step 9, the fuel injection

system also has a malfunction.

11) Crank engine while depressing accelerator pedal.

If engine starts, go to “DIAGNOSTIC PROCEDURE”,

EC-239.
If the engine does not start, visually check for exhaust

and intake air leak.

EC-236



TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

Fuel Injection System Function (Lean side)
(P0171: Left bank), (P0174: Right bank)

LEFT BANK (Cont’d)

i EC-FUELLH-01

IGNITICN SWITCH
ON or START

. : Detectable line for DTC
— - Non-gelectable line for DTC

FUSE BLOCK
(WB)

. €D

Refer to EL-POWER.

WB RB
G,

FRONT HEATED

OXYGEN
SENSOR LH
e
Flol @ ) .ﬁ oW W
[ | [ | | -l:
W/R wW/R WiR WiR LA
|—'—| |—'—| |—l—| r'—| | I
[2] [2] 2 (2] Lo
INJECTOR INJECTOR INJECTOR ineeTor | I
NO.1 NO.3 NO.5 NO.7 | | B
F103 L]
To EC-
(L] (L L) 1] : : CI8 AN
RB w RG RIL i I I >
7 — —— B
RGN - I R 10—0—@csr
Lol £ - L2 Ll ] @
A/B RIL PU/R v GW W
1 [Fra]l =] = 671 I3l BB-I
1N INJ IN INJ oz o2 (EECCWé s 5 l!-FG1 =8 B
#1 #3 #5 #7 HFL  SFL ,\cﬂ %’E';LFE%L | |
F&0 ® ®
L 4
F25
5] Refer to last page {Foldout page).
— N vTe Wag), (Fe3)
GV GY aY W B B B B

icsfiorhios]  [9s)e4los] [sz[ot]sofes] fe7]eslss 54]5352

osfiodfiooz]  Jes[a7]ee[ss[saesfee] fealeaee] O o 51]5049]4] Fea
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TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)
Fuel Injection System Function (Lean side)
(PO171: Left bank), (P0174: Right bank)

7
RIGHT BANK (Cont’d)
IGNITION SWITCH ] ' EC-FUELRH-01
ON or START
;_—I  ; Detectable line for DTC
FUSE BLOCK |Referto EL-POWER. — : Non-detectable line for DTC
154 7.54 |(J/B)
. €2
1 1
|Lee]] |L12a] i
1 K F25 LHECFOZHL
I_l_lv\‘, F63
I C-INJECT
F21 ? w "E%—EFU{ELJLHC
w
I_I1 F26
F106
wiH
Fin ._.ﬁ
wWiR W/R WA W/R RiB
[l il =1 =] [5] FRONT HEATED
INJECTOR INJECTOR INJECTOR INJECTOR OXYGEN
NO.2 NO.4 NO.6 NO.8 SENSOR HH
é é é Fiog
a/ xR i R i ) e
R/B R/W R/IG R/L LAY R

LG GYAL W/R GF15
B
LAY R
7] [61 [2] [2] Fre1l [[ezl Feiken
INJ INJ INJ INJ oz 02
#2 4 #6 #8 HFR SFR Ii! B(Fs1) (Fe2)B Ii
® ®
ECM (ECCS CONTROL MODULE) JT— —L—
Fe9 Fa4 F25
Refer to last page {Foldout page).
141 EAEA Filz]3]4y L] (wag) , (F63)
E1e)  (1fz]3)
\alsls/ "oy oy alel7ls/ T W

B B B B

20]19{18] [17[16]15]14
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TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

SEF098P

7 [
PO171 (-BY)

ot

'\r_—._

45
TRD%

=
=i
!

7 Front heated
q\oxygen sensor

\ o 7 (left bank)
ez B el
AR A

Front |
I SEFOS4TF
[ tl’/—l
A P0174 {-B2) — Front heated oxygen
e sensor harness connactor:

. {right bank})
\g

C

Front HO2S harness
protector

Front HO25 harness protector color:
P0171 (-B1) Left bank: Black
PC174 {-B2) Right bank: Blue

SEF415W]

Fuel Injection System Function (Lean side)
(PO171: Left bank), (P0174: Right bank)

(Cont’d)
DIAGNOSTIC PROCEDURE

[ INSPECTION START

]

4

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak belore three way catalyst.

vOK

NG .
> | Repair or replace.

CHECK FOR INTAKE AIR LEAK.

Start engine and run it at idle. Listen for an
intake air leak between the mass air flow sensor
and the intake manifold.

NG ) Repair or replace.

0K
E v
CHECK FAONT HEATED OXYGEN SENSOR. NG »| Repair harness or conneclors.
1. Turn ignition switch “OFF", v
2. Disconnect front heated oxygen sensor har-
ness connector and ECM harness connector.
3. Check harness continuity between ECM and
sensor terminals.
Terminals (H?z?r:‘:ss
P code ECM S protector
aensor color)
PO171 83 2 LH (Black)
PO174 g2 2 RH (Blue}
Continuity should exist.
4. Check harness continuity between ECM and
sensor or ground.
Terminals (HBank
arness
Pcode | EcM or Ground protector
sensor color)
PO171 83or2 | Ground | LH (Black}
PO174 82cor2 Groung RH (Bhue)
Continuity should not exist,
If OK, check harness for short to ground and
short to power.
yOK
CHECK FUEL PRESSURE. NG o| Check the following.
1. Release fuel pressure to zero. Refer to EC- 7| o Fueal pumé; and circuit
29, Refer to EC-505.
2. Install fuel pressure gauge and check fuel » Fuel pressure regulator
pressure. Refter to FC-29.
At idle: « Fuel lines
Azprrox. 235 kPa Refer to EC-30.
(2.4 kgfcm?, 34 psi} e Fuel lines
A few seconds after ignition swilch is Refer 1o "ENGINE MAINTE-
turned OFF to ON: NANCE" in MA section.
I-;pgrox. 294 kPa » Fuel filter for clogging
(3.0 kg/cm?, 43 psi)} If NG, repair cr replace.
' +OK
NG

A€
apD)

Il ECM |0| CONNECTOR |

(RH) B2 or 83 (LH)

&)

Check “MASS AIR FLOW" in “DATA
OR

h

Cheack connegctors for rusted
terminais or loose connections
in the mass air flow sensor cir-
cuit or engine grounds. Refer to
EC-t15.

CHECK MASS AIR FLOW SENSOR.
MONITOR” mode with CONSULT.
12.9 - 25.3 g-m/sec: at 2,?00 Tpm

Check "mass air flow” in MODE 1 with

3 (8T

12.9 - 2533 gm/sec: at 2,300 pm

OR

Check mass air flow sensor output
voltage, refer to EC-122,
Approximately 2.1V: at 2,500 rpm

3.0 - 6.0 %-mlsec: at iclin
3.0 - 6.0 %-mlsec: at idlin

SEF390U

¥ OK

@
(Go 1o next page.)

EC-239
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TROUBLE DIAGNOSIS FOR DTC P0171 (-B1), P0174 (-B2)

CMPS«RPM{PCS)
MAS AIR/FL SE
IACV-AAC/HY

WACTVETESTRE  []

% % % POWER BALANCE % % %
== == MONITOR = = =

620rpm
112V
23%

.

[N

Lo Jle ][ 7 Jle ] 57

SEF375N

Fuel Injection System Function (Lean side)
(P0171: Left bank), (P0174: Right bank)

(Cont’d)
®

i

At idle

Suitable tool

MEC703B

CHECK FUNCTION OF INJECTORS.

1. Install all parts removed.

2. Start engine.

a3, Perfarm “POWER BALANGE" in
“ACTIVE TEST” mode with
CONSULT.

4. Make sure that each circuit pro-

duces a momentary engine
speed drop.

NG

OR
@ 3. Listen to each injector operating
sound.
Clicking noise should be
heard.

OK

hd

Confirm that the engine is cooled down
and there are no fire hazards near the

SEF595Q

vehicle.
I

1. Turn ignition switch “OFF".

2. Remove injector gallery assembly.
Refer to EC-30.
Keep fuel hose and all injectors con-
nected to injector gallery.
The injector harness connectors should
remain connected.

D] Y

Y

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-497.
Repair harness or connec-
tors.

1. Disconnect ali ignition coil harness con-
nectors.

2. Place pans or saucers under gach injec-
tor.

3. Grank engine for about 3 seconds. Make
sure that fuel sprays out vigorously from
injectors.

Fuel should be sprayed eveniy for

NG

each cylinder.
lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

Y

INSPECTION END

EC-240

Replace injectors from
which fuel does not spray
out. Always replace Q-ring
with new one.




TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

Fuel Injection System Function (Rich side)
(P0172: Left bank), (P0175: Right bank)

ON BCARD DIAGNOSIS LOGIC

With the Air/Fuel Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the @&l
theoretical mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensors. The
ECM calculates the necessary compensation to correct the offset between the actual and the theoretical ratios.

In case the amount of the compensation value is extremely large (The actual mixture ratio is too rich.), the ja
ECM judges the condition as the fuel injection system malfunction and light up the MIL (2 trip detection logic).

Front heated oxygen senscrs Density of axygen in exhaust gas »| ECM | Injectors EM

(Mixture ratio feedback signal)

Diagnostic Trouble M@
o " Malfunction is detected when ... Check ftems

Code No. (Possible Cause)
Po172 # Fuel injection system does not operate properly. e Front heated oxygen sensor
0114 e The amount of mixture ratio compensation is too large. {The | e Injectors
(Left bank) mixture ratio is too rich.) e Exhaust gas leaks
PO175 e incorrect fuel pressure EE
0209 o Mass air flow sensor |
{Right bank)
AT
DIAGNOSTIC TROUBLE CODE CONFIRMATION 50
WacTiveTESTEH [ PROCEDURE PD
SELF-LEARN Bi :100%
CONTROL B2 : 100% NOTE:
z===z=z=2 MONITOR ====z==== If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- EA
CMP&-RPM (POS) Orpm DURE” has been previously conducted, always turn ignition
A NS switch “OFF” and wait at least 5 seconds before conducting
FR 02 SEN-B2 0.90V the next test.
A/F ALPHA-B1 100% = i i i -
AF ALPHAE? [ Toon 1) FS);;:; Lir‘;g-glne and warm it up to normal operating tem
B CLEAR 2} Turn ignition switch “OFF” and wait at least 5 seconds. B
SEF330R 3) Turn ignition switch “"ON” and select “SELF-LEARN
CONTROL” in “ACTIVE TEST” mode with CONSUI_.T. ST
% MONITOR % NOFAL ] 4) C(_I;Ie.ag Atge self-learning control coefficient by touching
CMPSsRPM (POS)  2000rpm 5) Select “QATA MQNITOH” .m.ode with CONSULT.. BS
FR O2 MNTR-B1 RICH 6) Start engine again and iet it idle for at least 10 minutes.
FR 02 MNTR-B2 RICH The 1st trip DTC P0172 should be detected at this
stage, if a malfunction exists. If so, go to "DIAGNOSTIC a7
PROCEDURE", EC-245.
7) If it is difficult to start engine at step 6), the fuel injec-
tion system has a malfunction. A
RECORD 8) Crank engine while depressing-accelerator pedal. If r

engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-245. If engine does not start, remove ignition plugs EL

and check for fouling, etc.
OR

SEF855Q

i<

EC-241 403
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TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

After removing intake air duct

™

N

SEF395W

Fuel Injection System Function (Rich side)
(P0172: Left bank), (P0175: Right bank)
(Cont’d)

1)

2)
3)

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch “OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor harness connector.
Then restart and run engine for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Select “MODE 7” with GST. Make sure 1st trip DTC
P0100 is detected.

Select “MODE 4” with GST and erase the 1st trip DTC
P0100.

Start engine again and run it for at least 10 minutes at
idle speed.

Select “MODE 7” with GST. The 1st trip DTC PO171
should be detected at this stage, if a malfunction exists.
if so, go to “DIAGNOSTIC PROCEDURE”, EC-245.

If it is difficult to start engine at step 8, the fuel injection
system has a malfunction.

10) Crank engine while depressing accelerator pedal. !f

engine starts, go to “DIAGNOSTIC PROCEDURE",
EC-245. If engine does not start, remove ignition plugs

and check for fouling, etc.
OR

Start engine and warm it up to normal operating tem-
perature.

Turn ignition switch “OFF” and wait at least 5 seconds.
Disconnect mass air flow sensor harmess connector.
Then restart engine and run it for at least 3 seconds at
idle speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON".

Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM. Make sure DTC 0102 is detected.
Erase the DTC 0102 by changing from Diagnostic Test
Mode Il to Diagnostic Test Mode |.

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. Make sure DTC 0505 is detected.

10) Start engine again and run it for at least 10 minutes at

idle speed.

The DTC 0114 should be detected at this stage, if a
malfunction exists. If so, go to “DIAGNOSTIC
PROCEDURE”, EC-245.

11) If it is difficult to start engine at step 10, the fuel injec-

tion system also has a malfunction.

12) Crank engine while depressing accelerator pedal. If

engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-245. If engine does not start, remove ignition plugs
and check for fouling, etc.

EC-242



TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

Fuel Injection System Function (Rich side)
(P0172: Left bank), (P0175: Right bank)

LEFT BANK (Cont’d)
IGNITION SWITCH ] EC-FUELLH-01
ON or START
! ] - Dotectable line for CTC
154 75A (FJIIJS)E BLOCK " [Refer to EL-POWER. s : Noo1-detectable lin for DTC
MDD . €82
[ea]] [izg]
w Y/B
(Ma)
(ZD)]
W
’J—‘ /B R/B
NG @
WiR
RIB
I
FRONT HEATED
DXYGEN
SENSOR LH
(L) (L2
Fio .—._.ﬁ oW W
| [ | [ | 4~
WR WiR W/R W/R (<L 4
| |
=1l =1l =1l [En o
INJECTOR INJECTOR INJECTOR INJECTOR | | I
g NO.1 é NO.3 NO.5 NO.7 | I B
Fil3 I [
| | To EC-
IIL" IlLJl |L1_|| (L) | | B I\?AIN
A/B RW RIG RIL I I I >
RGUIY N o T i [ F1e—0—@cr B
A L S
R/E RIL PUR RIY GW W
il Ia] [l [ Gzl st B-LT_|:|-B
INJ INJ INJ INJ 02 02 EEE%I\%S 3 I!-Fm -l! 8
# 43 a5 #7 HFL  SFL ﬁ%ﬁm_ %_ |
® 1
L XL
F2q

Refer to last page {Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)
Fuel Injection System Function (Rich side)
(P0172: Left bank), (P0175: Right bank)

RIGHT BANK (Cont’d)
IGNITICN SWITCH 1 EC-FU ELRH-01
CN or START
u—] s ; Detectable line for DTC
FUSE BLOCK | Refer to EL-POWER. — : Non-detectable line tor GTC
15A 7.54 |(/B)
:
1 1
[ !
w s Y/B Fo5
&) e——e RB ® R P Ee e
H F&3
ol w o RS
W
=
NG,

|
FH‘._.—.ﬂ
I l R/B

WiR W/R WIR W/R L
il Iz =1 I [5] FRONT HEATED
INJECTOR INJECTOR INJEGTOR INJECTOR OXYGEN
é ND.2 é NO.4 é NO.6 é NO.B SENSOR RH
F12
ol o o g L]
R/B RIW RIG RIL UY R
-
I |
I | B
Cedr- 22 L] - >
—————————————————— 4. To EC-
r - ) - B
LG GYAL WR RW -|e Gg5 P wiain
L 4
Y R
[7] [6] [4] [2] [Gell Fe2]l I—BB-I
INJ INd INJ INJ o° o2
43 #4 #6 #8 HFR  SFR Ii e (FE2)B E|5
@ ®
ECM {ECCS CONTROL MODULE) JT— —J__—
= Refer to last page (Foldout page).
ﬁ 5 3\ [ AHE 4\ l
SHBLED G @

B B B B

TEC254
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TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

Fuel Injection System Function (Rich side)
(P0172: Left bank), (P0175: Right bank)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

Front HO2S harness
protector

Front HO25 harness protector celor:
P0172 (-B1) Left bank: Black
P0O175 (-B2) Right bank: Blue

LD

B m CISCONNEGT
A€ 7
| |
|| O CONNECTOR" 2

(RH) 82 or 83 {LH)

(=)

@ =

SEF416W

DNECONMECT

o

SEF330L

CHECK FOR EXHAUST AIR LEAK. NG ["Repair or replace.
Start engine and run it at idle. Listen for an "
exhaust air leak before the three way cata-
lyst.
SEF099P)
g lOK
7
p CHECK FRONT HEATED OXYGEN SEN- NG‘ Repair harness or connec-
N SOR. " tors.
1. Turn ignition switch “OFF".
7 2. Disconnact front heated oxygen sensor
Front heated harnes? connector and ECM harness
connector.
zzg;tgir;nsk?nsor 3. Check harness continuity between ECM
% \ \ and sensor terminals.
Brake booster
\/ Terminals Bank
ﬁ\ {Harmess
/\ﬁ \ \ P code protector
) ECM Sensor
SEF054T) color}
PO172 83 2 LH (Black)
e | | PO{TS 82 2 RH (Biug)
= Front heated oxygen
sensor harness conneactor: Continuity should exist.
4. Check hamess continuity between ECM
" and sensor or ground.
Terminals Bank
P code (Harness
ECMor |~ ng | Protector
sensor c°|0r)
FO172 83o0r2 Ground LH {Black})
P0175 82 or 2 Ground RH (Blue)
Continuity should not exist.
if OK, check harness for short to ground
and short o power.
¢ OK
NG

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. Refer to
EC-29.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/icm?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kgfem?, 43 psi)

¢OK

®
(Go to next page.)

EC-245

Y

Check the following.

e Fuel pump and circuit
Refer to EC-505.

e Fuel pressure regulator
Refer to EC-29.

If NG, repair or replace.

A

EM

LG

FE
&T
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FA
BR
ST
RS
BT

FA
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TROUBLE DIAGNOSIS FOR DTC P0172 (-B1), P0175 (-B2)

B ACTiVETEST IR

* % % POWER BALANCE * % %
MONITOR
CMPSsRPM(POS)
MAS AIRFL SE
IACV-AACN

650rpm
112V
Bstep

O

B

[5]l6][7 [ 8 ] START

SEF830U

Fuel Injection System Function (Rich side)
(P0172: Left bank), (P0175: Right bank)

(Cont’d) ®

|

CHECK MASS AIR FLOW SENSOR.
Chaeck “MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT.
3.0 - 6.0 g-m/sec: at idling
12.9 - 25.3 g-m/sec: at 2,500 rpm
OR

NG Check connectors for

rusted terminals or lcose
connections in the mass air
flow sensor circuit or engine
grounds. Refer to EC-115.

hd

At idle

Suitable tool

MEC703B!

Check “mass air flow” in MODE 1

with GST.

3.0 - 6.0 gm/sec: at idling

12.9 - 25,3 g m/sec: at 2,500 rpm
OR

&

Check mass air flow sensor cutput
voltage, refer to EC-122.
Approximately 2.1V: at 2,500 rpm

OK

CHECK FUNCTION CF INJECTORS.

1, Install all parts removed.

2. Start engine.

3. Perform “POWER BALANCE” in

“ACTIVE TEST” mode with
CONSULT.

4. Make sure that each circuit pro-
duces a momentary engine
speed drop.

OR

NG [Perform TROUBLE DIAG-

NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injectors”, EC-497.
Repair harmess or connec-
tors.

h 4

3. Listen to each injector operating
sound.
Clicking noise should be
heard.

OK

Y

1. Remove injector assembly.

2. Refer to EC-30.

Keep fuel hose, all injectors and injector
harness connectors connected to injector

galiery.

hd

Confirm that the engine is cooled down
and there are no fire hazards near the

vehicle.

1. Disconnect all injector hamess connec-
tors.

2. Place pans or saucers under each injec-
1ot

3. Disconnect all ignition ¢oil harness con-
nectors.

4. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

Drips | Rapiace the injectors from

A

which fuel is dripping.

lDoes not drip.

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

!

INSPECTION END

EC-246



TROUBLE DIAGNOSIS FOR DTC P0180

Atter removed trunk room trim___— Tank Fuel Temperature Sensor

—=FT Tank fuel tempetature

T = harness connector COMPONENT DESCRIPTION

l The tank fuel temperature sensor is used to detect the fuel tem-
/_-:———‘_L:‘__;—:_“g_—_ perature inside the fuel tank. The sensor modifies a voltage signal @

\ from the ECM. The modified signal returns to the ECM as the fuel
5 temperature input. The sensor uses a thermistor which is sensitive
to the change in temperature. The electrical resistance of the ther- A
mistor decreases as temperature increases.
Fuel tank o
uel tan SEF394W EM
20r <Reference data>
fA
18t Fluid temperature Voltage* Resistance LG
6 ] o
g 4r Acceptable C (A v) (ke2)
g 2 20 (68) 35 23-27
809 50 (122) 22 0.79 - 0.90
€ 04f - These data are reference values and are measured between ECM terminal EE
02t @& (Tank fuel temperature sensor) and ECM terminal(128) (ECM ground).
BTN
) Tar&perature =G {'I’F) SEFO12P AT
ON BOARD DIAGNOSIS LOGIC ED
Diagnostic
Trouble Code Malfunction is detected when ... Chgck gems
No. (Possible Causes) EA,
P0180 o An excessively high or low voltage is sent tc ECM. e Harness or connectors
0402  Rationally incorrect voltage is sent to ECM, compared (The sensor circuit is open or shorted.)
with the voltage signals from engine coolant tempera- | e Tank fuel temperature sensor A
ture sensor and intake air temperature sensof.
SR
DIAGNOSTIC TROUBLE CODE CONFIRMATION 8T
% MONITOR v NoFalL [] PROCEDURE
CMPS*RPM(POS) orpm NOTE: D
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- RS
DURE’” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test. By
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR" mode with CONSULT. MA
r RECORD 4' 3) Wait at least 10 seconds.
SEFEasT If the result is NG, go to “DIAGNOSTIC PROCEDURE”,
EC'ZSO. EL
If the result is OK, go to following step.
NOTE:

if “COOLAN TEMP/S” is already less than 90°C (194°F) iOX
before step 4), the result will be OK.
If “COOLAN TEMP/S” is above 90°C (194°F), go to the

following step.

4) Cool engine down until “COOLAN TEMP/S" is less than
90°C (194°F).

5) Wait at least 10 seconds.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-250.

EC-247 409
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TROUBLE DIAGNOSIS FOR DTC P0180

W

CONNECT

HS.

CﬂH - Cf\H

—

CM

|of connecTorl|

LE

GL

& &

S

SEF614L)

Tank Fuel Temperature Sensor (Cont’d)

OR

5

Tumn ignition switch “ON” and wait at least 10 seconds.

2) Select “"MODE 7" with GST.

If the result is NG, go to “DIAGNOSTIC PROCEDURE”,
EC-250.
If the result is OK, go to foellowing step.

3) Select “MODE 1” with GST and check for the engine
coolant temperature.

4) Cool engine down until the engine coolant temperature
is less than 90°C (194°F). If the temperature is already
less than 90°C (194°F) before step 4), the result will be
OK.

5) Wait at least 10 seconds.

6) Select “MODE 77 with GST.

7) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”", EC-250.

OR
1) Turn ignition switch “ON" and wait at least 10 seconds.

2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".

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

If the result is NG, go to “DIAGNOSTIC PROCEDURE”,
EC-250.
If the result is OK, go to following step.

4) Cool engine down until the voltage between ECM ter-
minal @ (Engine coolant temperature) and ground
becomes more than 1.0V.

If the voltage is already more than 1.0V before step 4),
the result will be OK.

5) Wait at least 10 seconds.

6) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".

7) Perform “Diagnostic Test Mode [l (Self-diagnostic
results)” with ECM.

8) If 1st trip DTC is detected, go to "DIAGNOSTIC

PROCEDURE", EC-250.

EC-248



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

EC-TFTS-01
FUEL TANK
GAUGE UNIT
@ {TANK FUEL W : Detectable line for OTC @”
EENQSE?TUHE — . Non-detectable line for DTC
2] [e]] BA
RIL B
EM
e -8 ]
B178 :
AL B LG
16U -_ 11U
(Fs4)
LGN .
Fe7 Fa7 AT
F26 @) m—— ] B W To EC-ECTS
n
B
|—'—| Es PB
T
e &
)
IJ_\ R
m Pt
é%lmEcmH 16
B38 BR
K]
RIL B B B St
Gl [l ] il
TFUEL GND-A GND-A SENS
TAC TRANSMISSION
ECM MODULE GND )i CONTROL Be
F69 e MODULE)
BT
= Refer to last page {Foldout page).
<
11213 Tl 156|718 [HIA
456 EINEIE 1111 aro[n[12[13]14]15] 18] 7] 18] 12|20 B:,Ga
=] EL
EIME
17]18
D)

TECB44
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TROUBLE DIAGNOSIS FOR DTC P0180

Atter removed trunk room trim
—75— Tank fuel temperature
- /harness connector
[N =
\ Fuel tank
SEF394W
DISCOHI
A€
(O]
HEN
L |
&)
(S e
SEF403U
E & DISCONNECT @
4§ &
(O]
[ |
[+ 11
nd .ﬂ
SEF404U

Tank Fuel Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

412

'

CHECK POWER SUPPLY. NG | Check the following.

1. Turn ignition switch *OFF". *! o Harness connectors

2. Disconnect tank fuel temperature sensor (B,
harness connector. « Harness connectors

3. Turn ignition switch “ON”. (102,

4. Check voltage between terminal @ and e Harmness for open or short
ground with CONSULT or tester. between ECM and tank
Voltage: Approximately 5V fuel temperature sensor

OK If NG, repair harness or
connector.
E

CHECK GROUND CIRCUIT. NG | Check the following.

1. Tum ignition switch “OFF". "} e Harness connectors

2. Check harness continuity between termi- (F80),
nal @ and body ground. ¢ Harness connectors
Continuity should exist. (B778),
if OK, check harness for short to ground ¢ Harness connectors
and short to power. (F5), (wa), (wd),

oK e Joint connector-16

e Harness for open or shont
petween ECM and sensor

e Harness for open or short
between TCM (Transmis-
sion control module) and
Sensor

« Harness for open or short
between tank fuel tem-
perature sensor and
throttle actuator control
(TAC) module

If NG, repair harness or

connectors.

A 4
NG | Replace tank fuel tempera-

CHECK COMPONENT
(Tank fuel temperature sensor).
Refer to “COMPONENT INSPECTION™ on

A 4

next page.
l oK

Perform “TRCUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108B.

'

INSPECTION END

EC-250

ture sensor.




TROUBLE DIAGNOSIS FOR DTC P0180
Tank Fuel Temperature Sensor (Cont’d)

: COMPONENT INSPECTION
Tank fuel temperature
sensor connector Tank fuel temperature sensor

- ¥ 'f Check resistance by heating with hot water or heat gun as shown
IT_ in the figure. 4l
Temperature °G (°F) Resistance k&
™ [ 20 (68) 23-27 MA
L . 50 (122) 0.79 - 0.90

B

SEF405U|  |f NG, replace tank fuel temperature sensor.

LG

EC-251 413
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0308

No. 1 - 8 Cylinder Misfire, Multiple Cylinder
Misfire

ON BOARD DIAGNOSIS LOGIC

If misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen-

sor (OBD), the misfire is diagnosed.
The misfire detection logic consists of the following two conditions.

Engine speed ECM

Crankshaft position sensor {OBD)

1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction indi-
cator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the misfire
every 200 engine revolutions.
If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will change
from blinking to lighting up.
(After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will cause
three way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic (Exhaust quality deterioration}
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs, the
malfunction indicator lamp will light up based on the second consecutive trip detection logic. In this
condition, ECM monitors the misfire for each 1,000 revolutions of the engine.

Diagnostic Trouble _ Check ltems
Cods No. Malfunction is detected when ... (Possible Cause)
P0300 (0701) e Multiple cylinders misfire. « Improper spark plug
P0301 (0608) « No. 1 cylinder misfires. « Insufficient compression
s Incorrect fuel pressure
P0302 (0607) # No. 2 cylinder misfires. e EGR valve
P0303 (0608) o No. 3 cylinder misfires. » The injector circuit is open or shorted.
; o Injectors
P0304 (0605 . _ ¢
( ) o No. 4 cylinder misfires o Intake air laaks
PO305 (0604) « No. 5 cylinder misfires.  The ignition secondary circuit is open or
P0306 (0603) « No. 6 cylinder misfires. shorted.
0307 (0502 - — o Lack of fuel
(0602) ¢ No. 7 cylinder misfires. o Magnetized signal plate (drive plate}
PO308 (0601) o No. 8 cylinder misfires. o Front heated oxygen sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION
Y MONITOR vt NOFAILL | PROCEDURE (Overall)
CMPSsRPM(POS) 1500rpm CAUTION:
Always drive vehicle at a safe speed.
NOTE.:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting

the next test.
RECORD 1) Turn ignition switch “ON”, and select “DATA MONI-
SEFE29U TOR" mode with CONSULT.

EC-252




TROUBLE DIAGNOSIS FOR DTC P0300 - P0308

No. 1 - 8 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)

2)

3)
4)

Start engine and warm it up to normal operating tem-

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

Start engine again and drive at 1,500 - 3,000 rpm for at

least 3 minutes.
Hold the accelerator pedal as steady as possible during

driving.

Refer to the freeze frame data for the test driving con-
ditions.

5)

If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-254.
OR

1)

2)
3)

Start engine and warm it up to normal operating tem-

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

Start engine again and drive at 1,500 - 3,000 rpm for at
least 3 minutes.
Hold the accelerator pedal as steady as possible during

driving.

Refer to the freeze frame data for the test driving con-

ditions.

4) Select “MODE 3" with GST.

5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-254.

OR
1) Start engine and warm it up to normal operating tem-

perature.

2) Tum ignition switch “OFF” and wait at least 5 seconds.

3) Start engine again and drive at 1,500 - 3,000 rpm for at
least 3 minutes.
Hold the accelerator pedal as steady as possible during
driving.

4) Turn ignition switch “OFF”, wait at least 5 seconds, and
then turn “ON".

5} Perform “Diagnostic Test Mode |l (Self-diagnostic
results)”’ with ECM.

6) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-254.

EC-253

A

R

LG

FE

AT
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0308

SECB47A

No. 1 - 8 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed. Listen
for the sound of the intake air leak.

NG

Discover air leak location

lOK

and repair.

B ACTIVETEST R

O

* % ¥ POWER BALANCE % %

CHECK FOR EXHAUST SYSTEM CLOG-
GING.

Stop engine and visually check exhaust
tube, three way catalyst and muffler for
dent.

NG

Repair or replace it.

CMPSsRPM(POS)
MAS AIR/FL SE
IACV-AACN

650rpm
1.12v
8step

oK

A4

]

TEST
START

BH(2][3][4]
[5]el[7] 8]

SEF830U

CHECK EGR FUNCTION.
Perform DTC CONFIRMATION PROCE-
DURE for EGR Function, EC-405.

NG

Repair EGR system.

OK

E Y

PERFORM POWER BALANCE TEST.
1, Perform “POWER BALANCE" in
“ACTIVE TEST" mode.

2. Is there any cylinder which does
not produce a momentary
engine speed drop?

OR

No

Goto [A .

When disconnecting each injector
haress connector one at a time, is
there any cylinder which does not
produce a momentary engine
speed drop?

Yes

Y

v

Engine control sub-harness

_;connector for right bank __

(#2, #4, 46
—

CHECK INJECTOR.
Does each injector make an operating

No

. | Check injector(s) and cir-

sound at idle?
Yes
D)

"| cuit{s). Refer 1o EC-497.

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly from
rocker cover,

2. Connect a known good spark plug to
the ignition coil assembly.

3. Pilace end of spark plug against a suit-
able ground and crank engine.

4. Check for spark.

NG

Check ignition coil with

SEF138T
D 5
@) @l ANy
i Chick
0
/,"‘/r
3 Suitable tool
/| GClicK
C["“/r
MEC7038

¥ OK
(Go to (0 on next page.)

EC-254

power transistor and their
circuits. Refer to EC-381.




TROUBLE DIAGNOSIS FOR DTC P0300 - P0308

\y. Ignition coit

Ry

SEF5750Q

SEF112T

No. 1 - 8 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)

@
l
CHECK SPARK PLUGS. NG, ["Repair or replace spark
Remove the spark plugs and check for plug(s) with standard type
fouling, etc. one(s).
For spark plug type, refer to
OK “ENGINE MAINTENANCE”
in MA section.
¥
CHECK COMPRESSION PRESSURE. NG Check pistons, piston rings,
Refer to EM section. "I valves, valve seats and cyl-
e Check compression pressure. inder head gaskets.
Standard:
kPa {kgfcm?, psi}300 rpm
1,285 (13.1, 186)
Minimum:
kPa (kg/cm?, psi)/300 rpm
991 (10.1, 144)
Difference between each cylinder:
kPa (kg/cm?, psi)/300 rpm
98 (1.0, 14)
OK
Y
CHECK FUEL PRESSURE. NG I"Check the following.
1. Release fuel pressure to zero. Refer to *| @ Fuel pump and circuit
page EC-28. Refer to EC-505.
2. Install fuel pressure gauge and check e Fuel pressure regulator
fuel pressure. Refer to EC-29.
At idle: o Fuel lines
Approx. 235 kPa Refer to EC-30.
{2.4 kgicm?, 34 psi) e Fuel lines
Aefer to “ENGINE MAIN-
OK TENANCE” in MA sec-
tion.
o Fuel filter for clogging
If NG, repair or replace.
CHECK IGNITION TIMING. NG ["Agjust ignition timing.
Perform “BASIC INSPECTION”, "
EC-82.
l OK
CHECK COMPONENT NG ["Replace front heated oxy-
{Front heated 0xygen sensor). "1 gen sensor.
Refer to “COMPONENT INSPECTION",
EC-166.
OK
r
NG

CHECK MASS AIR FLOW SENSOR.

CONSULT.

3.0 - 6.0 g-m/sec: at idling

129 - 25.3 g-omlsec: at 2,500 rpm
R

Check “mass air flow” in MODE 1

with GST.

3.0 - 6.0 gm/sec: at idling

12.9 - 25.3 g-m/sec: at 2,500 rpm
OR

Check mass air flow sensor output
voltage, refer to EC-122.
Approximately 2.1V: at 2,500 rpm

E Check “MASS AIR FLOW” in
“DATA MONITOR” mode with

vOK
{Go to (8 on next page.}

EC-255

Check connectors for
rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-115.

If NG, repair or replace it.

WA

EM

LG

FE

AT

PO

FA

RA

BR
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TROUBLE DIAGNOSIS FOR DTC P0300 - P0308

No. 1 - 8 Cylinder Misfire, Multiple Cylinder
Misfire (Cont’d)

|

CHECK SYMPTOM MATRIX CHART. NG | Repair or replace.

h4

Check items on the rough idle symptom in
“Symptom Matrix Chart”, EC-90.

lOK

Some tests may cause a Diagnostic
Trouble Code to be set.

Erase the DTC from the ECM memary
after performing the tests. Refer to EC-56.

L 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

!

INSPECTION END

418 EC-256



TROUBLE DIAGNOSIS FOR DTC P0325 (-B1), P0330 (-B2)

Knock Sensor (KS) (P0325: Left bank), (P0330
Right bank)

Zy : COMPONENT DESCRIPTION

' The knock sensor is attached to the cylinder block. It senses (G
@ engine knocking using a piezoelectric element. A knocking vibration

from the cylinder block is sensed as vibrational pressure. This
pressure is converted into a voltage signal and sent to the ECM. A

L PIEZO-ELEMENT

Terminal
EM

SEF598K

* Freeze frame data is not stored in the ECM for the knock sensor. The MIL will not light for knock LE
sensor malfunction.

ECM TERMINALS AND REFERENCE VALUE |
Specification data are reference values, and are measured between each terminal and (ECM ground). EC

TER-
WIRE DATA FE
MI\IJ;AL COLOR ITEM CONDITION (DC voltage)
105 | w Knock sensor (RH) [Engine is running. | 20-30V AT
108 W Knock senscr (LH) I_ Idle speed T
ON BOARD DIAGNOSIS LOGIC PO
Diagnostic ';IF (I;(.)Uble Code Malfunction is detected when .... (PoCshs?gilfe Itcegasée) EA
P0325 « An excessively low or high voltage from the « Harness or conneclors
0304 knock sensor is sent to ECM. (The knock sensor circuit is open or shorted.)
(Left bank) e Knock sensor 1A,
P0330
o212
{Right bank}) 5B
DIAGNOSTIC TROUBLE CODE CONFIRMATION ST
¥ MONITOR ¥ NOFaL [] PROCEDURE
NOTE:
CMPSeRPM (POS) 650rpm Before performing the following procedure, confirm that bat- RS
MAS AIR FL/SE 1.5V tery voltage is more than 10V,
1) Turn ignition switch “ON" and select “DATAMONITOR”
mode with CONSULT. BT
2) Start engine and run it for at least 5 seconds at idie
speed.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC [RA
RECORD J PROCEDURE”, EC-%%Q.
SEF6OST @ 1) Start engine and run it for at least 5 seconds at idle g
speed.

2} Select “MODE 3" with GST.
3} If 1st trip DTC is detected, go to “DIAGNOSTIC 155
PROCEDURE", EC-%SQ.
R
1) Start engine and run it for at least 5 seconds at idle
speed.
2} Turn ignition switch “OFF”, wait at least 5 seconds and '
then turn “ON”. '
3} Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
4) If st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-259.

EC-257 413
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TROUBLE DIAGNOSIS FOR DTC P0325 (-B1), P0330 (-B2)

Knock Sensor (KS) (P0325: Left bank), (P0330:

Right bank) (Cont’d)

EC-KS-01

IR : Dotectable line for DTC
e Non-detectable line for DTC

ECM
Feg
KNKR KNKL
(L] (L]
W W
GF11
1.9 @ B = To EC-MAIN
I |
! | I
l i e @cr
| I | I
| I | !
| I ! |
| I I |
| I I |
| I I |
| 1 ] 1
W - K
W W
.F;zg Gk -]
W W
r‘_‘_ -. — r‘_ _. —
I i | |
i I | |
I I | |
1 N >
| | ! ! To EC-MAIN
o B B =
W W
B B
2] Tz r '-j;
KNOCK KNOCK B B (&8 62) B B
SENSCR RH sensortd | |
Fiz @ ®
I T i L
Fo5
2{3

h
-]

[ ]
€
W 5

N ]
Y]  T21 Giz2) . Giza
GY B B

iosliodfios]  [e5]oafos] [orfor[ooles]  {evleafss]

..mm
5150

125

Qo =
124] Teaaalaz

£af6s

EEEIIIEIEEEEE sale7[eslasee[saee] [oales]en

hofiodfes]  [an]sofrslzalrz]ze7s]  [61]60[59]58]
[s8lg7 6] 71l70l6al68]  |57]56]56
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TROUBLE DIAGNOSIS FOR DTC P0325 (-B1), P0330 (-B2)
Knock Sensor (KS) (P0325: Left bank), (P0330:
i Right bank) (Cont’d)
Engine ground SONN N A
‘ N oo 93“9‘3 DIAGNOSTIC PROCEDURE

N
INSPECTION START
! @l

1. Turn ignition switch “OFF”.

2. Loosen and retighten engine ground A

SCrews.

v EM
CHECK INPUT SIGNAL CIRCUIT-1. NG [ Repair hamess or connec-

1. Disconnect ECM harness connector "\ tors. e

and knock sensor sub-harness connec-
tor.

2. Check harness continuity between ter-
minal @ (left bank), @ (right bank} and
ECM terminal (lefl bank),

(right bank).
Continuity should exist. i
If OK, check harness for short to ground I
and short to power.
OK
1
SEFQ57T E l A
CHECK INPUT SIGNAL CIRCUIT-2. NG_ Check tha following.
— Check harness continuity between terminal | & Harness for open or short ED}
o faay @ @ {left bank), @ (right bank) and engine between knock sensor
K Eﬁ:}] TS. E} ground. sub-harness connector-2
- Continuity should exist. and knock sensor 2a
o 2] |4 If OK, check hamess for short to ground If NG, repair open circuit or i
_Ecwm 105' LCOSNNECTOR-H NImY and short to power. short to ground or short to
It is necessary to use an ohmmeter power in harness or con-
@ which can measure more than 10 MQ. nectors.
, . e As for knock sensor
— oK (COMPONENT
‘E INSPEGTION), refer to
below. BE
SEF95VA goTG, replace knock sen

B & DISCONNECT ¥ ST
- ﬁ:}l @ Perform “TROUBLE DIAGNOSIS FOR
o INTERMITTENT INCIDENT”, EC-108.

i@ RS

[/

Y

INSPECTION END

@lﬂ FA

SEF355W

Bl

COMPONENT INSPECTION

Emf}] | Knock sensor o3¢

D 1. Disconnect knock sensor harness connector.

2. Check resistance between terminal @ and ground.
Approximately 500 - 620 k< [at 25°C (77°F}}
e ltis necessary to use an ohmmeter which can measure more
Q] than 10 MQ.

CAUTION:
= Do not use any knock sensors that have been dropped or

SEFS48P  physically damaged. Use a new one.

EC-259 421




TROUBLE DIAGNOSIS FOR DTC P0335

Core

: ==
-

=

Z / Cail
Permanent magnet

SEF956N

r~\_ Crankshaft position

/Fl
_-/*_/'r-\h':g sensor (OBD)

<@ SEFQ58T

Crankshaft Position Sensor (CKPS) (OBD)

COMPONENT DESCRIPTION

The crankshaft position sensor (OBD) is located on the transmis-
sion housing facing the gear teeth (cogs) of the drive plate. It
detects the fluctuation of the engine revolution.

The sensor consists of a permanent magnet, core and coil.

When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sensor
changes.

The ECM receives the voltage signal and detects the fluctuation of
the engine revolution.

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

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MINAL
INAL | GoLon ITEM CONDITION (D vottage)
Approximately 1.7V
[Engine is runnEngJ (Warm-up condition)
Idle speed
57 B/R Crankshaft position sen- SEFsAsT
sor (OBD) Approximately OV
M
10} -5
[Engine is running.J (Warm-up condition} 5

Engine speed is 2,000 rpm. 0

SEF546T

EC-260



TROUBLE DIAGNOSIS FOR DTC P0335
Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Lo Check ltems
Code No. Malfunction is detected when .... (Possible Cause) a
P0335 e The proper pulse signal from the crankshaft posi- e Harness or connectors
0802 tion sensor (OBD) is not sent to ECM while the {The crankshaft position sensor (OBD) circuit is
engine is running at the specified engine speed. open.} MA
e Crankshaft position sensor (OBD)
e Dead (Weak) battery
Efv
DIAGNOSTIC TROUBLE CODE CONFIRMATION

¥ MONITCR ¥ NOFALL [] PROCEDURE {L@

CMPS-RPM {FOS) 650rpm NOTE:

MAS AIR FL/SE 1.5V If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test. EE

1) Turn ignition switch “ON” and sefect "DATA MONITOR”
mode with CONSULT. :
RECORD 2) Start engine and run it for at least 15 seconds at idle AT
SEF6e5T speed. o
3) if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-269. BD
OR
@ 1) Start engine and run it for at least 15 seconds at idle
speed. EA
2) Select "MODE 7" with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-269. BA
OR
1) Start engine and run it for at least 15 seconds at idle
speed. BE

2} Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”,

3) Perform “Diagnostic Test Mode [l (Self-diagnostic §T
results)”’ with ECM.

4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-263. RS

EC-261 ' 423



TROUBLE DIAGNOSIS FOR DTC P0335
Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
GRANKSHAFT EC-CKPS-01
POS!TION
SENSOR (OBD) NN - Detectable line for DTC
o 3 F132 s - Non-detectable line for DTC
16 P
G R
KR ___ k=
| |
| |
| -— - == — !
f-‘- -. —
: .
L2l Z= 0 - - - )
B/R BR
: L r >
| -——-f. Gré To EC-
e 1@ @ ® B> | MAN
—-——— GF15
i Fo7 F27
To EG-
Fo7 @ms [ ] @ — P 0TS
™1 ]
B B
>
7
g
[l
JOINT
CONNECTOR-16
(B38)
] :E K| I
.
B/R 8 B
IJ_l B B B B
[l sl [xml [s5] .., I |
RGCS GND-A oM GND-A | 1ac SENS | (TRANSMISSION @@ ®
MODULE GND | 'cONTROL
=N = MODULE) A4 JT—
Foa
- — ] Refer to last page (Foldout page).
CEED @ nnhonnlc) ). (82)
GY W GY GY Mag

—
11]12[13[14]15 @ 23|24)|25128|27|28(29]30| 31132 33)34 35 W
18 192(]21'22I 36)37[38139[40]41)42]43]44345 4614748 Hs.

47}46]45] [716]6]4]
20]19] t6]

TECs&46
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TROUBLE DIAGNOSIS FOR DTC P0335

Crankshaft position
sensor {OBD)
harness connector

= SEFO58T

& DISCCNNECT m DISCONNECT
A€ A
112) [ ecm__[o|connecTor]|
57
SEF407U
B
E DISCONNELT n
A€ &
@
[Q]
- -
SEF795Q

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

1. Tumn ignition switch “OFF",
2. Loosen and retighten engine ground

[Crankshatt position sensor (OBD)].
Refer to “COMPONENT INSPECTION”

on next page.
+OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

!

INSPECTION END

EC-263

SCTEewS.
h 4

CHECK INPUT SIGNAL CIRCUIT. NG »| Check the foliowing.

1. Disconnect crankshaft position sensor e Harness connectors
{OBD) harness connector and ECM GD}
harness connector. e Harness for open or

2. Chack continuity between sensor lermi- short between crankshaft
nal @ and ECM terminal & with CON- position sensor (OBD)
SULT or tester. and ECM
Continuity should exist. If NG, repair open circuit or
if OK, check harness for short to short to ground or short to
ground and short to power. power in hamess or con-

nectors.
OK
B y

CHECK GROUND CIRCUIT. NG [ Gheck the following.

Check harness continuily between termi- "| & Harness connectors

nat @ and engine ground. (A1), (FID)

Continuity should exist. e Harmess connectors

If OK, check hamess for short to ground GO

and short to power. o Harness connectors

OK « Joint connector-16

e Hamess for open or
short between crankshaft
position sensor {O8D)
harness connector and
ECM

e Hamess for open or
short between crankshaft
position sensor (OBD)
and throttle actuator con-
trel module (TAC)

« Harness for open or
short between crankshaft
position sensor and TCM
(Transmission Control
Module)

If NG, repair open circuit or

short to ground or short to

power in harness or con-
nectors.
h
CHECK COMPONENT NG »| Feplace crankshaft posi-

tion sensor {OBD).

A

El

LG

FlE

AT

PO

[FA

(B8

=

RS

BT

A

EL

(D¥
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TROUBLE DIAGNOSIS FOR DTC P0335

SEF960N

@]
d SEF134W

Crankshaft Position Sensor (CKPS) (OBD)
(Cont’d)
COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

2.
3.
4

Disconnect crankshatft position sensor (OBD) harness connec-
tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.

Resistance:
Approximately 166.5 - 203.5Q [at 20°C (68°F)]

EC-264



TROUBLE DIAGNOSIS FOR DTC P0340

YRoior plate

Cover —\

Wave forming
circuit

MEF328G

90° signal slit for

12 signal shit

90° signal slit
SEF503J

Camshaft Position Sensor (CMPS)

COMPONENT DESCRIPTION

The camshaft position sensor (CMPS) is a basic component of the
ECCS. It monitors engine speed and piston position. It sends sig-
nals to the ECM to control fuel injection, ignition timing and other
functions.

The camshaft position sensor has a rotor plate and a wave-form-
ing circuit. The rotor plate has 360 slits for 1° signal and 8 slits for
90° signal. Light Emitting Dicdes (LED) and photo diodes are built
into the wave-forming circuit.

When the rotor plate passes between the LED and the photo diode,
the following happens:

Slits in the rotor plate continually cut the transmitted light to the
photo diode from the LED. This generates rough-shaped pulses
converted into on-off pulses by the wave forming circuit sent to the
ECM.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER- -
WIRE DATA
MINAL
COLOR ITEM CONDITION (DC voltage)
NO.
[Engine is runniM
[Ignition switch “OFF”]
0-1V
For a few seconds after turning ignition switch
124 | W/B ECCS retay (Self-shutoff} “QFF”
[Ignition switch “OFF"]
BATTERY VOLTAGE
A few seconds passed after turning ignition (11-14V)
switch “OFF”
Approximately 0.6 - 1.0V
V——
10 RO A AR
|Engine is running_.f {Warm-up condition) 5|
Idle speed o
55 P Crankshaft position sen- SEFSAT
58 sor (REF} Approximately 0.8 - 0.9V
VM
10 FE R S PP
[Engine is running.| (Warm-up condition) 5
Engine speed is 2,000 rpm. 0= ]
10ms . ool
SEF544T

EC-265
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

TER-
WIRE DATA
MINAL
o COLOR ITEM CONDITION (DG voltage)
Approximately 2.5V
M
[Engine is running. | (Warm-up condition) 5l
idle speed oL
59 L Camshaft position sensor SEFS47T
(POS) Approximately 2.4V
V——
10 Ll
|Engine is running. | (Warm-up condition) 5
Engine speed is 2,000 pm. 0 —— L
0.4 ms ‘ 'Zl .I- - lZ. ‘
SEF548T
130 — — BATTERY VOLTAGE
131 R/G Power supply for ECM [fgnition switch "ON"| (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
S Check Items
TrOUDrL?)_COde Malfunction is detected when ... (Possible Cause)
P0340 A) Either 1° or 90° signal is not sent to ECM for the first | e Harness or connectors
0101% few seconds during engine cranking. {The camshaft position sensor circuit is open or

B) Either 1° or 90° signal is not sent to ECM during

engine running.

C) Either 1° or 90° signal is not in the normal pattern

during engine running.

shorled.)
+ Camshaft position sensor
e Starter motor (Refer to EL section.)
e Starting system circuit (Refer to EL section.}
e Dead (Weak) battery

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Perform “Procedure for malfunction A” first. If DTC cannot be
confirmed, perform “Procedure for malfunction B and C”.
NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V at idle.

EC-266



TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

Procedure for malfunction A

% MONITOR  s¢ NOFAL [] 1) Turn ignition switch “ON” and select “DATA MONITOR”

CMPS+RPM (POS) 850rpm mode Wiﬂ':l CONSULT. ) )

MAS AIR FL/SE 1.5V 2) Start engine and run it for at least 2 seconds at idle
speed. @]

(If engine does not run, turn ignition switch to “START”
for at least 2 seconds.)

3) If 1st trip DTC is detected, go to “DIAGNOSTIC [jA
PROCEDURE”, EC-269.

OR

RECORD @ 1) Start engine and run it for at least 2 seconds at idle E[y

SEF695T]
speed.
(If engine does not run, turn ignition switch to “START”
for at least 2 seconds.) LG
2) Select “MODE 7" with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-269.
OR
1) Start engine and run it for at least 2 seconds at idle
speed. FE
(If engine does not run, turn ignition switch to “START”
for at least 2 seconds.)
2} Turn ignition switch “OFF”, wait at least 5 seconds and AT
then turn “ON”.
3) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM. PD
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-269.

A
Procedure for malfunction B and C
1) Turn ignition switch “ON”. A
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and run it for at least 2 seconds at idle
speed. BE
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”", EC-269.

OR Sil
& 1) Start engine and run it for at least 2 seconds at idle
speed.
2) Select “MODE 7” with GST. BS

3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-269.
OR 1)
1) Start engine and run it for at least 2 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and A
then turn “ON".
3) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM. EL
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-269.

EC-267 429
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

BATTERY EC"CMPS'O1
|
? Refer to EL-POWER.
g % . : Detectable line for DTC
T T ———: Non-detectable line for DTC
G &
4
V\i/L W
F?.—-I
l
wiL WL
eallieal VJ‘\m
é o &n |ECCS
[| [l RELAY
@ ol |(Fed
L 2] (Le])
WiB R/G WI.’R
To EGC-
Wfﬂ'}tgwge
F&
Fio @ ! e BES
R/G
fz_i CAMSHAFT
POSITION
SENSOR
ED

GF12

- ee———
i f- N b ¢ g To EC-
|-. — 4| MAIN
| | B
L A----1.
< _ 9 @criz
F18 .ﬁ
|

WiB RIG L P P I FBBH
[[r2a]l |I130I Gl el Fss] == B E (& B &
SSOFF ECMP  ECMP POS REF REF  |ECM 1 :
(ECCS
CONTROL
MODULE} AL A
e @
{’1 2A3 4\\ ﬁ 2 ?\ <] . 1 2
Glsls y(:e:v:) G5l ..EGM * GD) (Fs2) 5[7] (Fe6)
Y GY W ale| ER

TECA487
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TROUBLE DIAGNOSIS FOR DTC P0340

Camshaft Position Sensor (CMPS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

EC-269

CHECK STARTING SYSTEM. No | Gheck starting system,
Does the engine turn over? {Refer to EL section.)
(Does the starter motor operate?)
@ position sensor
~ harness ¢onnector lYQS
L A seraoew| | 1- Tum ignition switch “OFF”.
2. Loosen and retighten engine ground
Engine ground o SO e serews
. 2 iI level gaugew
=
A4
CHECK POWER SUPPLY. NG> Check the following.
1. Disconnect camshaft position sensor e Harness for open or
harmess connector. short between camshaft
2. Turn ignition switch “ON". position sensor and
3. Check voltage between terminal @ ECM
and ground with CONSULT or tester. e Harness for open or
Voitage: Battery voltage shart between camshaft
\ position sensor and
~ SEF377U OK ECCS relay
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
E DISCONNECT (!
pr. LGy ) )
CHECK INPUT SIGNAL CIRCUIT, NG | Repair hamess or connec-
1. Turn ignition switch “OFF”. tars.
2. Disconnect camshaft position sensor
harness connector and ECM harness
connector.
e o 3. Check harness continuity between ter-
. 1 minal @ and ECM terminal &3, terminal
SEF872Q) (@ and ECM ferminals &, .
Continuity should exist.
E If OK, check harmess for short to
CISCONNECT @ DISCONNECT ground and short to power.
T.5. E}I H-S OK
TR [_Ecm__[o]comnecron]|
59 55,58 NG .
— CHECK GROUND CIRCUIT. p| Check the follewing.
@ 1. Turn ignition switch “OFF”. « Harness connectors
2. Check harness continuity between ter- ().
minat ) and engine ground. If NG, repair open circuit or
Continuity should exist. short to ground or short to
@ If OK, check harmess for short to power in harness or con-
SEFA09U ground and short to power. nectors.
OK
- NG
& @) CHECK COMPONENT .| Replace camshatt position
1.5. | [Camshatit position sensoer]. SEnsor.
Refer to “COMPONENT INSPECTION”
GLTD on next page.
+OK
®
{Go to next page.)
. L
SEF150T

A

ERM

LG

F&

AT

ED

ST

RS

Ef

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0340
Camshaft Position Sensor (CMPS) (Cont’d)

®
v

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

J, Trouble is not fixed.
NG

Visually check the surface of camshaft Replace camshaft sprocket.
sprocket for chipping. g

¢0K
INSPECTION END

T ( ‘ COMPONENT INSPECTION

HS. i} G@ Camshaft position sensor
ECM || CONNECTOR] 1. Start engine and warm it up to the normal operating tempera-
(POS) 59 5658 (REF) fure.

2. Check voltage between ECM terminals & (POS) or &, &
(REF)} (ECM terminal) and ground with DC range.

Condition Terminals Voltage
D &
- Approx. 2.5V

SEF838U

@& and ground (POS)

.
0.4 ms "

SEF547T

Engine running at idle
Approx. 0.7 - 1.2V

M

5 :

®&. ® and ground (REF)|

wms oo

SEF046V

V) — S
A0

5 ) : .I_ . ’Z 1‘ N
(& and ground (POS) 0 Ummw”m“m”ﬂwmmu

SEF548T

Engine at 2,000 rpm

(V)Z"Ilﬁi

&, & and ground (REF)
gt
1oms oL

SEF544T

If NG, replace camshaft position sensor.
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TROUBLE DIAGNOSIS FOR DTC P0400

SYSTEM DESCRIPTION

EGR Function (Close)

Crankshaft position sensor

Engine speed

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Ignition switch

Start signal

Vehicle speed sensor

Vehicle speed

Y

Throttle position sensor

Throttle position

Y

Secondary throttle position sensor

Throttle position

This system cuts and controls vacuum applied to the
EGR valve to suit engine operating conditions. This
cut-and-control operation is accompiished through
the ECM and the EGRC-solenoid valve. When the
ECM detects any of the following conditions, current
does not flow through the solenoid valve. This
causes the port vacuum to be discharged into the

atmosphere. The EGR valve remain closed.

ECM

EGRC-sole-

Ll .
noid valve

Low engine coolant temperature

Engine starting

Engine stopped

Engine idling

Excessively high engine coolant temperature

Mass air flow sensor malfunction

Low vehicle speed or high vehicle speed
TCS is operating

EGR and vacuum

valve

EGRC-solencoid valve

EGRC-BPT

body

Cotlector Throtile

SEF317U

pooo9

gqoooo

SEF783K

EC-271

COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in response
to throttle valve opening. The vacuum controls the movement of a
taper valve connected to the vacuum diaphragm in the EGR valve.

A
EM
LG
FE
AT
PD

[FA

EL

I
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont’d)

EGRC-solenoid valve

To The EGRC-solenoid valve responds to signals from the ECM.
intake When the ECM sends an ON (ground) signal, the coil in the sole-
air duct | noid valve is energized. The signal reaches to the EGR valve.
When the ECM sends an OFF signal, a plunger will then move to
cut the vacuum signal from the intake manifold collector to the EGR
valve.

SEF383RD

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION

EGR TEMP SEN e Engine: Afier warming up Less than 4.5V

Lift up drive wheels Idle OFF
Engine: After warming up

Air conditioner switch: “OFF”
Shift lever: “D”

No-load

EGRC SOLV
Revving engine up from idle 1o 3,000 ON

rpm

L I B R ]

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and {ECM ground).

TER-
WIRE DATA
M:éfj_ COLOR ITEM CONDITION (DC voltage)
[Engine is running. | (Warm-up condition)
Less than 4.5V
Idle speed
75 W EGR temperature sensor
[Engine is running.] (Warm-up condition)
c-1.0V
|_. EGR system is operating.
IEngine i running.l (Warm-up condition)
Lift up drive wheels and rav engine up from 0-0.7V
10 LY EGRC-solencid valve idle to 3,000 rpm in “D” position.
rEngine is running_.] {Warm-up condition) BATTERY VOLTAGE
Idle speed (11-14V)
ON BOARD DIAGNOSIS LOGIC
EGR temperature If the absence of EGR flow is detected by EGR temperature sen-
sensor sor under the condition that calls for EGR, a low-flow malfunction
is diagnosed.
EGR
temperature
ECM
SEFO73P

EC-272



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont’d)

Diagnostic Troubie I Check ltems
Code No. Malfunction is detected when ... (Possible Cause)

P0400 ¢ No EGR flow is detected under conditions that call e EGR valve stuck closed

0302 for EGR. ¢ EGRC-BPT valve

e Vacuum hose

« EGRC-solenoid valve

« EGR passage

e EGR temperature sensor
# Exhaust gas leaks

B EGR SYSTEM Po400 R[]

TESTING
SN 1)
===zzz=zz= MONITOR ========z=: 2)
CMPS-RPM(POS) 1200rpm
THRTL POS SEN 0.64V
B/FUEL SCHDL 3.1msec
SEF382W

B EGR sYSTEM Po400l [}

COMPLETED

-

SELF-DIAG RESULTS

SEF269U

EC

DIAGNOSTIC TROUBLE CODE CONFIRMATION

M EGR SYSTEM Po400 I
OUT OF CONDITION = PROCEDURE
CAUTION:
zzz==zzz=: MONITOR ==z=z=zz=== Always drive vehicle at a safe speed.

ipsPrMTORl 21 NOTE:

THRTL POS SEN - 2 sec o If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

e P0400 will not be displayed in the “SELF-DIAG RESULTS”
SEF361W mode with CONSULT even though the DTC work support

test result is “NG"".

TESTING CONDITION:
For best results, perform at a temperature above 5°C (41°F).

Turn ignition switch “ON”
Check “COOLAN TEMP/S”
mode witch CONSULT.
Confirm COOLAN TEMP/S value is within the range
listed below.

COOLANT TEMP/S: Less than 40°C (104°F)

If the value is out of range, park the vehicle in a cool
place and allow the engine temperature to stabilize. Do
not attempt to lower the coolant temperature with a fan
or means other than ambient air. Doing so may produce

an inaccurate diagnostic result.
Select “EGR SYSTEM P0400” of “EGR SYSTEM” in

“DTC WORK SUPPORT” mode with CONSULT.

in “DATA MONITOR”

- Touch “START".

Start engine (TCS switch “OFF”) and let it idle. When
the engine coolant temperature reaches 70°C (158°F),
immediately go to the next step.

Accelerate vehicle to a speed of 40 km/h (25 MPH)
once and then stop vehicle.

If “COMPLETED” with “OK” appears on CONSULT
screen, go to step 9).

If “COMPLETED” does not appear on CONSULT
screen, go to the following step.

Check the output voltage of “THRTL POS SEN” at
closed throttle position.

When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions until “TESTING” changes to “COM-
PLETED”. (It will take approximately 30 seconds of
motre.}

CMPS-RPM (POS): 1,200 - 2,200 rpm

vehicle speed: 10 km/h (6 MPH) or more

B/FUEL SCHDL: 2.3 - 3.2 msec

-273
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TROUBLE DIAGNOSIS FOR DTC P0400

EGR valve

EGRC-solenoid

valve & MAP/BARO
switch solenoid valve SEF396W

4

A€ D
@f

o

@
0]

AEC783

[{ ECM H‘CONNECTOH" ()

129

[Q]

SEF410U

=
Split

Clogging

==
R Improper connection
- SEF109L

EGR Function (Close) (Cont’d)
THRTL POS SEN: X - (X + 0.53) V
X = Voltage value measured at
step 7)
Selector lever: Suitable position
i “TESTING” is not displayed after 5 minutes, retry
from step 2).
9) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-276.

OVERALL FUNCTION CHECK

Use this procedure to check the overall EGR function. During this

check, a 1st trip DTC might not be confirmed.

@ 1) Lift up drive wheels.

Start engine {TCS switch “OFF”) and warm it up to
normal operating temperature.

2) Shift to “D” position.

3) Check the EGR valve lifting when revving engine from
idle up to 3,000 rpm.
EGR valve should lift up and down without sticking.

4) Check voltage between EGR temperature sensor harness con-
nector terminal I and ground at idle speed.

Less than 4.5V should exist.

5) Turn ignition switch “OFF”.

6) Check harness continuity between EGR temperature sensor
harness connector terminal & and ECM terminal Gz9).
Continuity should exist.

7} Perform “COMPONENTS INSPECTION”, “EGR temperature
sensor”. Refer to EC-279.

8) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-276.

Overa" function check

N 7,
\ s,
A
JA
€ |

Check the EGR valve
lifting when revving
engine from 2,000 rpm
up to 4,000 rpm.

SEF8420Q

EC-274



TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Close) (Cont’d)

EC-EGRC1-01
-
IGNITION SWITCH
ON or START @l
1 M : Detectable line for DTG
10a | FSE BHOCK I Refer to EL-POWER. s : Nor1-detectable line for DTC
)
A
S .
EE
Y
EGA EM
TEMPERATURE
——@— SENSOR
Lo
i N
r T T
Fo7 Fo7 FE
F29 g = To EC-ECTS
] ® o T >
B &y
rJ_'
225
- T oD
1 EGRC-
B [ @
M4
[l FA
] @
YiB ¥
y A
[Eml
JOINT
CONNECTOR-16 [;3
Fao B3a
]
B sT
w B B
[Cioll Al il [Eml ] om RS
EGR EGRTS GND-A GND-A |1ac SENS | (TRANSMISSION
ooe | 40|
FE9 T
- T - Refer to last page {Foidout page).
GEED & ARG G @, & A
o & ; oY
= _ EL
AIRRCRERE 23] 54] 25 [26] 27]28]20] 30 31 [32[53] a4]as
5] [16[:7[1e]1ele0l21 22 |§| 3637"38 aofac]a1{4o[aa]a]as]a6]47]a8 H.S.
DX

TEC647
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TROUBLE DIAGNOSIS FOR DTC P0400

SEF099P)

EGR Function (Close) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

,

CHECK EXHAUST SYSTEM.
Check exhaust pipes and muffler for
leaks.

NG

Repair or replace exhaust

h 4

OK

B| ,

system.

CHECK VACUUM SOURCE TC EGR

VALVE.

1. Lift up drive wheels.

2. Start engine and warm it up to normal
operating temperature.

3. Disconnect vacuum hose to EGR valve.

4, Check for vacuum at hoses.

Vacuum should not exist at idle.

5. Check for vacuwm when revving engine
from idle up to 3,000 rpm using either
of the following methods.

» Select “EGRC SOLENOID

=/ VALVE” in “ACTIVE TEST”
mode with CONSULT and turn
the sclenoid valve “ON”.

Vacuum should exist when revving

OR

OK

SEF109T
mAcTvETESTE [
EGRC SOLWV ON
(EGR) FLOW
zzz======= MONITOR =zz======:
CMPSsRPM(POS) 650rpm
THRTL POS SEN 0.48V
CLSD THUP SW ON
ISV (ON/OFF][ OFF |
SEF840U

= ]
R Improper connection
: SEF109L

engine.
@ 1. Warm engine up to normal oper-

ating temperature.

2. Turn ignition switch “OFF".

3. Lift up drive wheels.

4. Start engine (TCS switch
“OFF") and shift to “1” position.

5. Disconnect vacuum hose from
EGR valve. Check vacuum at
idle.
Vacuum should not exist at
idle.

6. Rev up engine speed from idle
up to 3,000 rpm.
Vacuum should exist when
revving engine.

NG

Y

CHECK COMPONENT
(EGR valve). '

Refer to “COMPONENT
INSPECTION”, EC-412.

NG

r

Replace EGR valve.

CHECK VACUUM HOSE.

Check vacuum hose for clogging, cracks

or improper connection or misconnecting.
Refer to “Vacuum Hose Drawing”, EC-16.

Repair it.

lox
®

{Go to next page.}

EC-276

NG




TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Close) (Cont’d)

D)
MEeGRC soLy CIRCUIT ®
DOES THE SOLENOID D) l
VALVE MAKE CHECK COMPONENT NG | Rgpair or replace EGRC-
(EGRC-solencid valve). "| solencid valve or repair &l
AN OPERATING SOUND 1. Turn ignition switch “ON”. circuit.
2. Perform “EGRC SOL/V CIR-
EVERY 3 SECONDS? CUIT" in “FUNCTION TEST” VA
_ made with CONSULT.
(Wb JL_NO [ YES | oR
1. Turn ignition switch “ON”.
MEF957D 2. Turn EGRC-solenoid valve “ON” EM
m and “OFF" in “ACTIVE TEST"
B AcTvETEST B D mode with CONSULT and check | LG

operating sound.

EGRC SOV ON OR
(EGR) FLOW @ 1. Turn ignition “OFF".
zzzzzzzzzzziziz MONITOR =asoooozozozziz 2 Disconnect ECM hamess con-
CMPS«RPM {POS) Orpm necior.
EESHEI:I":I?/SI;S,‘:‘.I\EA[I\I %I.ZBV 3. Connect suitable jumping wire :
between ECM terminal G and EE

engine ground.
4. Check operating sound of

I o NoFF|| OFF | EGRC-solenoid valve. | AT

SEF633U
¢ OK

¥

D izj'] @@\ @ CHECK GOMPONENT NG | Replace EGRC-solencid ED)
H.S. ’ (EGRC-solenoid valve). valve.

Refer to “COMPONENT INSPECTION”

I__Ecm _ Jo[connecTor|) on next page. BA,
10

l OK

CHECK COMPONENT NG [ Replace EVAP canister.

(EVAP canister). i

Suitable jumping wire Refer to "COMPONENT INSPECTION”
on next page. BR
SEF358W lOK

CHECK VACUUM HOSE. NG [ Repair it. 8T

Check vacuum hose into EVAP canister "

for clogging, cracks and improper connec-

tion. BS
lOK

CHECK COMPONENT NG [ Replace EGRC-BPT valve. | [BT

(EGRC-BPT valve). "

Rafer to “COMPONENT INSPECTION”

on next page. MA
lOK

Check resistance of EGR temperature Bl

sensor. Refer to EC-279.
v 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

!

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Close) (Cont’d)

COMPONENT INSPECTION

EGR valve

EGR valve
e Apply vacuum to EGR valve vacuum port with a hand vacuum
pump.

EGR valve spring should lift.

e Check for sticking.
If NG, repair or replace EGR valve.

MEF137D

EGRC-solenoid valve

Check air passage continuity.
Perform “EGRC SOLENOID VALVE” in “ACTIVE TEST”

macrveresTl [ mode.
EGRG SOLV ON
e s MONITOR 1= T s Air passage Air passage
“orsmros bon Condition continuity continuity
THRTL POS SEN 0.59v
EGRC SOLENOID VALVE
CLspTLPSW - ON GRC OID VAL between (& and between (& and ©
ON Yes No
OFF No Yes
SEF404W OR

&

Check solenoid valve, following the table as shown below:

Air passage Air passage
Conditions continuity continuity
between (& and between & and &
12V direct current supply
between terminals @ Yes No
BATTERY and @
No supply No Yes
If NG or operation takes more than 1 second, replace the
MEC488B solenoid valve.

EC-278



TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Close) (Cont’d)

EGR temperature sensor

- Check resistance change and resistance value.
EGR temperature Voltage* Resistance
°C (°F) V) (M) &l
0(32) 4.61 0.68 - 1.11
50 (122) 253 0.08 - 0.12
] 100 (212) 0.87 0.017 - 0.024 A
L if NG, replace EGR temperature sensor.
SEF643Q [l
10,000 - LG
1,000 n
g FE
3 100 AT
3
o
PD
10
FA
1 1 1 1 — RA
0 50 100 150 200
(32} (122} (212) {302)  (392)
BR
Temperature °C (°F) SEF320U
EGRC-BPT valve 8T

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while apply-
ing a pressure above 0.981 kPa (100 mmH,0, 3.94 inH,0) RS
from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

“ Apply pressure ) HA

SEF0B3P
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function

Ignition ECM
n A Intake manifold
switch
Air duct —__ I
EGRC-
solenoid valve
To EGR
valve Vacuum source
—p ———
Air filter
. ECM
Air
bleed | | EGR valve EGR
Diaphragm 0 O temperature
Sensor
Exhaust
xhaus! pressure‘ EGRC-BFT
T — ——- Intake
valve &\/ - ——=- manifold
ﬁ L Exhaust
~” 7" manifold
SEFQ91PI

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throttle body vacuum
applied to the EGR valve. In cther words, recirculated exhaust gas is controlled in response to positioning of
the EGR valve or to engine operation.

ON BOARD DIAGNOSIS LOGIC

If too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will increase.
If the roughness is excessive, then the vacuum to the EGR valve is interrupted through the EGRC-solenoid
valve. If the engine roughness is reduced at that time, the EGRC-BPT valve malfunction is indicated.

Diagnostic Trouble o Check ltems

t .
Code No. Malfunction is detected when (Possible Cause)
PO402 » The EGRC-BPT valve does not operate properly. e EGRC-BPT valve

0306 ¢ EGR valve
e Loose or disconnected rubber tube
e Blocked rubber tube

« Camshaft position sensor

e Blocked exhaust system

¢ Qrifice

o Mass air flow sensor

e EGRC-s0lenoid valve

EC-280



TROUBLE DIAGNOSIS FOR DTC P0402
EGRC-BPT Valve Function (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

g\mcuum gauge PROCEDURE
- _ CAUTION:

Always drive vehicle at a safe speed.

EGR valve NOTE:

— If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
58 DURE” has been previously conducted, always turn ignition

EGRC-BPT switch “OFF” and wait at least 5 seconds before conducting (A

valve the next test,

”“ TESTING CONDITION:
sEFe3V] ¢ For best results, perform the test at temperature above EM

5°C (41°F) or higher.

e Before performing the following procedure, confirm that e

" Eggcoipgg;\é;?ézzl L battery voltage is more than 11V at idle.
1) Install vacuum gauge between EGRC-BPT valve and
====zzz=zz: MONITOR ======zzcz:- EGR valve as shown in the figure.
CMPS-RPM(POS) 1600rpm 2) Start engine and warm it up to normal operating tem-
THRTL POS SEN 0.65V perature.
BIFUEL SCHDL 2.bmsec 3) Stop engine and wait at least 5 seconds.
4) Turn ignition switch “ON" and select “EGRC-BPT/V FE
P0402" of “EGR SYSTEM” in “DTC WORK SUP-
0 20 40 60 80100 PORT” mode with CONSULT.
draaow 5) Start engine (TCS switch “OFF”) and let it idle. AT
8) Touch “START".
7) Check the output voltage of “THRTL POS SEN" at
B EGRC-BPT vLv Po402l [ closed throttle position and open throttle position. PD
8) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen and the barchart
R ?ggg)‘TOH ST may increase. Maintain the conditions many times until A
i rpm “COMPLETED” appears.
;,HFT,TELLPS%SHSEN gjgfn\;ec Selector lever: Suitable position
CMPS.RPM (POS): 1,200 - 1,400 rpm RA
Vehicle speed: 30 - 56 km/h (19 - 35 MPH)
B/FUEL SCHDL.: 2.3 - 3.2 msec
0 20 40 60 80 100 THRTL POS SEN: X - (X + 0.44) V . ER
EF384W X = Voltage value measured at
step 7)
e The bar chart on CONSULT screen indicates the §T
W EGRC-BPT vLv P40zl 7] status of this test. However, the test may be fin-
ished before the bar chart becomes full scale.
COMPLETED e If the bar chart indication does not continue to (g
progress, completely release accelerator pedal
once and try to meet the conditions again.
e H“TESTING” does not appear on CONSULT screen, [
retry from step 4).
If NG, go to “DIAGNOSTIC PROCEDURE", EC-283.
If OK, go to next step. HA
SELF-DIAG RESULTS 9) Open engine hood.
SEF275LU 10} Raise engine speed to 2,400+400 rpm under no-load
and hold it. Then touch “NEXT” of the CONSULT EL
screen.

W EGRC-BPT iy P00zl [] 11) Check vacuum gauge while keeping engine speed
INCREASE ENGINE SPEED 2.400+400 rpm. .
2810%%'2;3%,??”&'\' Vacuum should be 0 to -20.0 kPa (0 to —150 mmHg,
TOUGCH NEXT. 0 to -5.91 inHg).

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-283.

If OK, touch “YES” in the CONSULT screen.

2000 2400 2800

| NEXT |

SEF034W
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TROUBLE DIAGNOSIS FOR DTC P0402

B EGRC-BPT vLv Po402ll []
MAINTAIN ENGINE SPEED
2000 TO 2800 RPM.
VACUUM SHOULD BE
BETWEEN —5.91 in.Hg AND
0 in.Hg WITH VACUUM
GAUGE. IS VACUUM OK?

-23.62 A

OK |

91 0

NO__ ||

YES |

SEFO35W

Vacuum gauge

Ll_

EGRC-BPT
valve

EGR valve

o 0

SEFS30V

EGRC-BPT Valve Function (Cont’d)

12) Check the rubber tube between intake manifold
collector, EGR valve and EGRC-BPT valve for
misconnection, cracks, blockages or twisting.
if NG, repair.

If OK, touch “YES” in the CONSULT screen.

13} If CONSULT instructs to carry out “OVERALL FUNC-
TION CHECK”, go to next step. If “NG” is displayed,
refer to “DIAGNOSTIC PROCEDURE”, EC-283.

OR

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGRC-BPT
vaive. During the check, a 1st trip DTC might not be confirmed.

1)

2)
3)

4)

7)

Install vacuum gauge between EGRC-BPT valve and EGR
valve as shown in the figure.

Lift up vehicle.

Connect the intake manifold collector and the EGRC-BPT
valve with a rubber tube that has 0.5 mm (0.020 in) dia. orifice.
{The intake manifold vacuum will be directly applied to the
EGRC-BPT valve.)

Start engine and shift to 1st position.

Check vacuum gauge while keeping engine speed 2,400+400
rpm.

Vacuum should be 0 to -20.0 kPa (0 to -150 mmHg, 0 to
-5.91 inHg).

If NG, go to “DIAGNOSTIC PROCEDURE", EC-283.

if OK, go to next step.

Check rubber tube between the intake manifold collector,
EGRC-solenoid valve and EGRC-BPT valve for
misconnection, cracks, blockages or twisting.

K NG, repair or replace.

EC-282



TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK HOSE. NG | Repair or replace vacuum Gl
Check vacuum hose for clogging and "1 hose.
improper connection. Refer to “Vacuum
Hose Drawing”, EC-16. (A

J' OK
CHECK EXHAUST SYSTEM. NG | Repair or replace exhaust EV
Check exhaust system for collapse. 7| system.

}ox e
CHECK ORIFIGE. NG | Replace vacuum hose.
Make sure orifice is installed in vacuum "
hose between EGRC-BPT valve and
EGRC-solenoid valve.

i

, OK FE
CHECK GOMPONENT NG | Replace EGRC-BPT valve.
(EGRC-BPT valve). v AT
Refer to “COMPONENT INSPECTION” on i
next page.

4 OK PD
CHECK COMPONENT NG | Replace camshaft position
(Camshaft position sensor). "I sensor. EA
Refer to “COMPONENT INSPECTION",
EC-270.

J OK [RA
CHECK COMPONENT NG | Replace mass air flow sen- :
(Mass afr flow sensor). " sor. BR
Refer to “COMPONENT INSPECTION",
EC-122.

ToK ST
CHECK COMPQONENT NG | Replace EGRC-solenoid
(EGRC-solenoid valve). 7| valve. BS
Refer to “COMPONENT INSPECTION”,
EC-278.

lv oK BT
CHECK COMPONENT NG | Repair or replace EGR
(EGR valve). | valve. HA,
Refer to “COMPONENT INSPECTION”,
EC-278.

i oK EL
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108. o3

INSPECTION END
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TROUBLE DIAGNOSIS FOR DTC P0402

X No pressure

SEF172P

EGRC-BPT Valve Function {Cont’d)
COMPONENT INSPECTION

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT vaive.

2. Vacuum from the other port and check leakage without apply-
ing any pressure from under EGRC-BPT valve.
Leakage should exist.

EC-284



TROUBLE DIAGNOSIS FOR DTC P0420 (-B1), P0430 (-B2)

L ECM

Front

heated
oxygen
sensot

Rear
heated

oxygen
sensor

Three Way Catalyst Function (P0420: Left
bank), (P0430: Right bank)

ON BOARD DIAGNOSIS LOGIC

ECM monitors the switching frequency ratio of front and rear
heated oxygen sensors.

A three way catalyst with high oxygen storage capacity will indicate
a low switching frequency of rear heated oxygen sensor. As Oxy-
gen storage capacity decreases, the rear heated oxygen sensor

Three way
=p : Exhaust gas catalyst switching frequency will increase.
seFisauc]  When the frequency ratio of front and rear heated oxygen sensors
approaches a specified limit value, the three way catalyst malfunc-
tion is diagnosed.
Dlaggzzt;crj':-)uble Malfunction is detected when ... (ngs?gltz Ig;:jsse)
P0420 « Three way catalyst does not cperate properly. » Three way catalyst
0702 e Three way catalyst does not have enough oxygen storage o Exhaust tube
(Left bank}) capacity. e Intake air leaks
PO430 . Injectors
0703 » Injector leaks
(Right bank) o Sparkplug
o Improper ignition timing

% MONITOR ¢ NOFAIL []

CMPS+RPM (POS)  2137rpm

FR 02 SEN-B1 0.37V

FR O2 SEN-B2 0.37V

RR 02 SEN-B 0.32V

RR O2 SEN-B2 0.32Y

FR 02 MNTR-B1 LEAN

FR O2 MNTR-B2 LEAN

AR 02 MNTR-B1 LEAN

RR 02 MNTR-B2 LEAN

| RECORD
SEF207Q
B SARTSTATUS B[]

CATALYST CMPLT

EVAP SYSTEM INCMP

02 SENSOR CMPLT

02 SEN HEATER CMPLT

EGR SYSTEM INCMP

PRINT
SEF215U

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicie at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition

switch “OFF” and wait at least 5 seconds before conducting

the next test.

1) Start engine and drive vehicle at a speed of more than
70 km/h (43 MPH}) for 2 consecutive minutes.

2) Stop vehicle with engine running.

3) Set “MANU TRIG" and “HlI SPEED”, then select “FR
02 SEN-B1 {(-B2)”, “RR 02 SEN-B1 (-B2)”, “FR 02
MNTR-B1 (-B2)", “RR 02 MNTR-B1 (-B2)" in “DATA

- MONITOR” mode with CONSULT.

4) Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constantly under no load.

5) Make sure that the switching frequency between
“RICH” and “LEAN” of “RR O2 MNTR-B1 (-B2)” is
much less than that of “FR ©2 MNTR-B1 {-B2)” as
shown below.

Switching frequency ratio =

Rear heated oxygen sensor switching frequency

Front heated oxygen sensor switching frequency

This ratic should be less than 0.75.

If the ratio is greater than above, the three way catalyst
is not operating properly.

If the “FR 02 MNTR-B1 (-B2)” does not indicate
“RICH” and “LEAN” periodically more than 5 times
within 10 seconds at step 4), perform TROUBLE
DIAGNOSES FOR DTC P0133 first.

If the result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-287.

If the result is OK, go to following step.

EC-285
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BT

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0420 (-B1), P0430 (-B2)

A E QD

8283

3
[ eom__jolconnecton]| 2o
1_:\ .

8090 5

qumqﬁm
1 Y

&

SEF746W

Three Way Catalyst Function (P0420: Left
bank), (P0430: Right bank) (Cont’d)

6)
7)

8)
9)

Select “AUTO TRIG” in “DATA MONITOR" mode with
CONSULT.

Drive vehicle at a speed of approximately 84 to 96 km/h
(52 to 60 MPH) with D position (“OD” ON) for at least
10 consecutive minutes.

(Drive the vehicle in an area where vehicle speed and
accelerator pressure can be held steady and constant.)
If the result is NG, go to “DIAGNOSTIC PROCEDURE”,
EC-287.

Select “SRT STATUS” in “DTC CONFIRMATION”
mode with CONSULT.

Verify that “CATALYST” is “CMPLT".

If not “CMPLT”, repeat the test from step 3).

10) If 1st trip DTC is detected, go fo “DIAGNOSTIC

PROCEDURE”, EC-287.

OR

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the three way

catalyst.

During this check, a DTC might not be confirmed.

Start engine and drive vehicle at a speed of more than

70 km/h (43 MPH) for 2 consecutive minutes.

Stop vehicle with engine running.

Set voltmeters probes between ECM terminals @ RH,

LH (sensor signal front) and ground. RH, 6 LH
(sensor signal rear) and ground.

Keep engine speed at 2,000 rpm constant under no

load.

Make sure that the voltage switching frequency (high &

low) between ECM terminals and ground is much
less than that of ECM terminals and ground (right
bank). Or @ and ground is much less than that of the
terminals @ and ground (left bank).

Switching frequency ratio =

Rear heated oxygen sensor voltage switching fre-
quency

Front heated oxygen sensor voltage switching fre-
quency '
This ratio should be less than 0.75.
If the ratio is greater than above, it means three way
catalyst does not operate properly.

NOTE:

If the voltage at terminal @ or 3 does not switch peri-
odically more than 5 times within 10 seconds at step 4,
perform TROUBLE DIAGNOSIS FOR DTC P0130 or
P0150 first, EC-159.

6) If NG, go to “DIAGNOSTIC PROCEDURE", EC-287.

EC-286



TROUBLE DIAGNOSIS FOR DTC P0420 (-B1), P0430 (-B2)

SEF099P

SEF575Q)

HAE C

ECM

O| CONNECTOR

1.2356,7.8,14

D S

/)

= SEF415U

Three Way Catalyst Function (P0420: Left
bank), (P0430: Right bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK EXHAUST SYSTEM.
Visually check exbaust tubes and muifler
for dent.

NG

¥

lox

Repair or replace it.

CHECK FOR EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before the three way cata-

NG

Y

lyst.
J, oK

Repair or replace.

CHECK FOR INTAKE AIR LEAK.

Start engine and run it at idle. Listen for an
intake air leak after the mass air flow sen-
sor.

NG

Y

v OK

Repair or replace.

Check for ignition timing.
Refer to “Basic inspection”, EC-82.

NG

Y

Adijust ignition timing.

OK
B v

[ CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly from
rocker cover.

2. Connect a known good spark plug to
the ignition coil assembly.

3. Place end of spark plug against a suit-
able ground and crank engine.

4. Check for spark,

NG

Check ignition coil with
power transistor and their
circuits. Refer to EC-381.

lOK

CHECK INJECTORS.

1. Refer to WIRING DIAGRAM for
Injectors, EC-497.

2. Stop engine and then turn ignition
switch “ON".

3. Check voltage between ECM terminals

2.®,8,®.@,.®, ® and

ground with CONSULT or tester.
Battery voltage should exist.

4, Turn ignition switch “OFF”.

NG

Y

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injecters”, EC-497.
Repair harness or connec-
tors.

¥ OK

Remove injector assembly.
Refer to EC-30.
Keep fuel hose and all injectors connected

to injector gallery.

1. Turn ignition switch “OFF".

2. Discennect camshaft position sensor
harness connector.

3. Turn ignition switch “ON".
Make sure fuel does not drip from injec-
tor.

Drips
B

Y

Repiace the injectors from
which fuel is dripping.

¢ Does not drip.

Trouble is not fixed.

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

"| Replace three way catalyst.

‘Trouble is fixed.

INSPECTION END

EC-287
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure)

Note: If DTC P1448 is displayed with P0440, perform TROUBLE DIAGNOSIS FOR DTC P1448 first. (See
EC-446.)

ON BOARD DIAGNOSIS LOGIC

This diagnosis detects leaks in the EVAP purge line using of engine intake manifold vacuum.

If pressure does not increase, the ECM will check for leaks in the line between the fuel tank and EVAP can-
ister purge control valve, under the following “Vacuum test” conditions.

The vacuum cut valve bypass valve is opened to clear the line between the fuel tank and the EVAP canister
purge control valve. The EVAP canister vent control valve will then be closed to shut the EVAP purge line off.
The EVAP canister purge volume control valve and EVAP canister purge control valve are opened to depres-
surize the EVAP purge line using intake manifold vacuum. After this occurs, the EVAP canister purge volume
control valve and EVAP canister purge control valve will be closed.

EVAP canister One-way

EVAP control system pressure sensor purge control  valve m
solenoid valve

Vacuum cut valve bypass valv EVAP
service

port

~ 8\ | [ Evap canister
purge control valve
Fuel tank Vacuum-— | EVAP

cut valve |canister
EVAP canister

EVAFP canister
vent control \(%Q purge volume
control valve SEFE03U

valve

Diagnostic . Check Items
TrOUDr\IJ% ICode Malfunction is detected when ... (Possible Cause)

P0O440 e EVAP control system has a leak.
0705 e EVAP control system does not operate properly.

Incorrect fuel tank vacuum relief valve

incorrect fuel filler cap used

Fuel filler cap remains open or fails to close.
Fareign matter caught in fuel filler cap.

Leak is in line between intake manifold and EVAP
canister purge control valve.

Foreign matter caught in EVAP canister vent control
valve.

EVAP canister or fuel tank leaks

EVAP purge line (pipe and rubber tube) leaks
EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAFP control system
pressure sensor

Loose or disconnected rubber tube

EVAP canister vent control valve and the circuit
EVAP canister purge control valve

EVAP canister purge volume control valve and the
circuit

EVAP canister purge controf solenoid valve
Absolute pressure sensor

Tank fuel temperature sensor

MAP/BARO switch solenoid valve and the circuit
Blocked or bent rubber tube to MAP/BARC switch
solenoid valve

O-ring of EVAP canister vent control valve is missing
or damaged.

Water separator

EVAP canister is saturated with water.

e EVAP control system pressure sensor

CAUTION:
¢ Use only a genuine NISSAN fuel filler cap as a replacement. If an incorrect fuel filler cap is used,

the MIL may come on.
o [ the fuel filler cap is not tightened properly, the MIL may come on.
e Use only a genuine NISSAN rubber tube as a replacement.

0 EC-288



TROUBLE DIAGNOSIS FOR DTC P0440

B EVAP SML LEAK Po440ll []

1)PERFORM TEST AT A
LOCATION OF 0-30C
(32-86F)

2)OPEN ENGINE HOOD.

3)START ENGINE WITH
VEHICLE STOPPED:.

IF ENG IS ON, STOP FOR
5 SEC. THEN RESTART.
4)TOUCH START.

| EXIT ]| START |

SEF405W

B EVAP SML LEAK Po440 Il []

CAN NOT BE
DIAGNOSED

FUEL TEMPERATURE IS TOO
HIGH. RETEST AFTER FUEL
HAS COOLED,

| EXIT || PRINT |

SEF669U
B EVAP SML LEAK Po440 I []
WAIT. ..
KEEP ENGINE RUNNING
AT IDLE SPEED.
SEF551V

B EVAP SML LEAK Po440ll [ ]

o ek kb ok (O o sk ko ok ok

[ END _|[ PRINT

SEF287U

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

DIA

GNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
NOTE:

If DTC P1448 is displayed with P0440, perform TROUBLE
DIAGNOSIS FOR DTC P1448 first. (See EC-446.)

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF’’ and wait at ieast 5 seconds before
conducting the next test.

TESTING CONDITION:

Perform “DTC WORK SUPPORT” when the fuel level is
less than 3/4 full and vehicle is placed on the flat level
surface.

It is better that fuel level is low.

Always perform test at a temperature of 0 to 30°C (32 to
86°F).

Battery voltage is more than 11V at idle.

1) Turn ignition switch “ON".

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

3} Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.

4) Check that the following conditions are met.

COOLAN TEMP/S: 0 - 70°C (32 - 158°F)
INT/A TEMP SE: 0 - 60°C (32 - 140°F)

5) Select “EVAP SML LEAK P0440" of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Follow the instruction displayed.

NOTE: :

e If the CONSULT screen shown at left is displayed,
stop the engine and stabilize the vehicle tempera-
ture at 25°C (77°F) or cooler. After “TANK F/TMP
SE” becomes less than 30°C (86°F), retest.

(Use a fan to reduce the stabilization time.)

6) Make sure that "OK” is displayed.
If “NG” is displayed, refer to
PROCEDURE”, EC-291.
OR

“DIAGNOSTIC

NOTE:

&

Be sure to read the explanation of “Driving pattern” on
EC-45 before driving vehicle.
It is better that the fuel level is low.
Always perform test at a temperature of 0 to 30°C (32 to
86°F).
1) Stan engine (TCS switch “OFF™).
Drive vehicle according to “Driving pattern”, EC-45,
Stop vehicle.
Select “MODE 1” with GST.
If SRT of EVAP system is not set yet, go to the follow-
ing step.
o If SRT of EVAP system is set, the result will be OK.
5} Turn ignition switch “OFF” and wait at least 5 seconds.
6) Start engine.
It is not necessary to cool engine down before the driv-
ing.
7) Drive vehicle again according to the “Driving pattern”,
EC-45.
8} Stop vehicle.

EC-289
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

9)
L]

Select “MODE 3” with GST.

If P1447 is displayed on the screen, go to “TROUBLE
DIAGNQOSIS FOR DTC P14477, EC-439.

If PO440 is displayed on the screen, go to “DIAGNOS-
TIC PROCEDURE”, EC-291.

If P1440 is displayed on the screen, go to “TROUBLE
DIAGNQSIS FOR DTC P1440”, EC-414.

If P0440 and P1440 are not displayed on the screen, go
to the following step.

10) Select “MODE 1" with GST.

If SRT of EVAP system is set, the result will be OK.
If SRT of EVAP system is not set, go to step 6).

NOTE:
Be sure to read the explanation of “Driving pattern” on
EC-45 before driving vehicle.

It is better that the fuel level is low.

Always perform test at a temperature of 0 to 30°C (32 to

86°F).

1)
2)
3}
4)
5)

6)

OR

Start engine (TCS switch “OFF”).

Drive vehicle according to “Driving pattern”, EC-45.
Stop vehicle.

Turn ignition switch “OFF” and wait at least 5 seconds.
Turn ignition switch “ON" and perform “Diagnostic Test
Mode (Self-diagnostic results)” with ECM.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-291.

EC-290



TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

DIAGNOSTIC PROCEDURE
INSPECTION START

@l
@ : NG

CHECK FUEL FILLER CAP. » If genuine NISSAN fuel
1. Turn ignition switch “OFF”, fitler cap is not used, MA
2. Check for genuine NISSAN fuel filler replace with NISSAN fuel
cap design. filter cap.

3. Check for air releasing sound while
opening the fuel filler cap.

SEF4340) If the air releasing sound is heard, go to Sl

’E Adapter for service port gﬁgfﬂ'ﬁﬁlﬁﬁﬂfﬁ sound is not heard,
Was the ca tigh?ened properly? L@
It Yes, check fuel filler cap vacuum
relief valve.

Refer to “EVAPORATIVE EMISSION
SYSTEM”, EC-24.

If No, O(Pen fuel filter ¢ap, then clean
cap and filler neck thread using air
blower. Retighten until ratcheting socund

ish . |
service 's heard FE :
port OK
E A 4 NG
CHECK FOR EVAP LEAK. ] » Repair or replace. A
« Never use compressed air or a high

ressure pump.
« Improper installation of adapter to S|
the service port may cause a leak. PO

o Do not exceed 4.12 kPa (0.042 kg/
cm?, 0.6 psi) of pressure in the sys-

tem.

To locate the EVAP leak, do the follow- _ E
ing.

1. Install the EVAP service port adapter
and the pressure pump securely.

2. Turn ignition switch “ON". |

Select “EVAP SYSTEM
CLOSE” of “WORK SUP-
3 $OHI' gn_lgﬂlg_r\tvith SONSIUL-F.
. Touch *® " and a| =
pressure to the EVAP ipley BR
until the pressure indicator
reaches the middle of the bar

raph.

4. ?Jsing EVAP leak detector, @T
locate the leak. Refer to the |
instruction manual for more
details about the leak detec-
tor. Rs .
Refer to “Evaporative Emis- !
sion LirgaRDrawing", EC-26.

2. Turn ignition switch “OFF", BT

3. Apply 12 volts DC to EVAP
canister vent control valve. The
valve will close. {Continue to

appI}/ 12 volts until the end of HA

test.
4. Apply 12 voits DC to vacuum
SEF200U cut valve bypass valve. The
valve will open. {Continue to _
apply 12V until the end of test.) L
5. Pressurize the EVAP line using '
EVAP : Eressure pump with 1.3 to 2.7
) Pa (10 to 20 mmHg, 0.39 to
canister 0.79 inHg), then remove pump B
and service port adapter. |
6. Locate the leak using a leak
detector. Reter 1o the instruction
manual for more details about
the leak detector. Refer to
“Evaporative Emission Line ‘
Drawing”, EC-26.

YOK

EVAP canister

@®
vent control valve SEF598U {Go to next page.)

EC-291 453 |
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TROUBLE DIAGNOSIS FOR DTC P0440

sas
W7 EvaP camster a \\\
purge volume \ |
WP ~control valve :
T SEF593U

EVAP canister

SEF584U

EVAP canist

& EVAP canister

Water
¢ vent control valve

er

SEF596U

O]

B AacTivETEST B
PURG CONT SV
(PURG CONT VAC)
=======z=== MONITOR
PURG CONT S/V
CMPSeRPM (POS)
CLSD THL/P SW

O N
VC ON

2000rpm
OFF

BT [ON/OFF][ OFF

SEF882T

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

®
!
CHECK COMPONENT NG} Replace EVAP canister
{EVAP canister purge velume control purge volume control
valve). valve.
Refer to “COMPONENT INSPECTION”,
EC-294.
OK
D - NG
CHECK COMPONENT »| Replace EVAP canister
(EVAP canister purge control valve). purge control valve.
Refer to “COMPONENT INSPECTION”,
EC-474.
¥ OK
CHECK COMPONENT AND CIRCUIT NG., Repair or replace EVAP
{EVAP canister vent control valve, O-tfing canister vent control valve
and water separator). and O-ring or harness/
Refer to “TROUBLE DIAGNOSIS FOR connectors.
P0446” for circuit, EC-305 and “COMPO-
NENT INSPECTION”, EC-296.
oK
v
CHECK IF EVAP CANISTER IS SATU- |G [ Repiace EVAP canister
RATED WITH WATER. "| and check the following.
1. Remove EVAP canister with EVAP can- 1. Check hose connections
ister vent control valve attached. to the EVAP canister
2. Check it water will drain from the EVAP and water separator for
canister. If it will, weigh the EVAP canis- clogging and poor con-
ter with the vent control valve attached. nection.

If the weight is: 2. Check water separator.
More than 1.8 kg (4.0 Ib) — NG Refar to “COMPONENT
Less than 1.8 kg (4.0 Ib) - OK INSPECTION”, EC-296.

OK
Y
CHECK COMPONENT NG T Check the following.

{EVAP canister purge control solenoid
valve).
1. Disconnect vacuum hose to
EVAP canister purge control
solenoid valve.

2. Start engine.

3. Perform “PURG CONT S/V” in
“ACTIVE TEST" mode.

4, Select “ON” on CONSULT
screen to turn on “PURG GONT
SN,

5. Check vacuum hose for vacuum
when revving engine up to 2,000
pm.

Vacuum should exist.

OR

. Start engine and warm it up to

normal operating temperature.

2. Stop engine.

3. Disconnect vacuum hose to
EVAP canister purge control
solenoid valve.

4. Start engine and let it idle for at
least 60 seconds.

5. Check vacuum hose for vacuum
when revving engine up to 2,000
pm.

Vacuum should exist.

Y OK

(Go to next page.)

EC-292

# EVAP canister purge con-
trol solenoid valve.
Refer to “COMPONENTS
INSPECTION”, EC-285
and “P1492 EVAP canis-
ter purge control solenoid
valve” for circuit, EC-295.

» Vacuum hoses for clog-
ging or disconnection.
Refer to “Vacuum Hose
Drawing”, EC-16.




TROUBLE DIAGNOSIS FOR DTC P0440

AGXE
EGRC-solenoid
valve & MAFR/BARO

switch solencid vaive SEF396W

’TIAﬂer removed trunk room trim___,——
- Tank fuel temperature

harness connector

\

Fuel tank

SEF384W

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

CHECK COMPONENT
(Absolute pressure sensor).
Refer to “COMPONENT INSPECTION?,

EC-296.

NG

oK

v

¥

Replace absolute pressure
Sensor.

CHECK COMPONENT

{MAP/BARQ switch solenoid valve).
Refer to “COMPONENT INSPECTION”,
EC-297.

NG

OK

1] ,

Replace MAP/BARO
switch solenoid valve.

CHECK COMPONENT
(Tank fuel temperature sensor).
Refer to “COMPONENT INSPECTION",

NG

EC-298.
l oK

¥

Replace tank fuel tempera-
ture sensor.

CHECK COMPONENT.

Check EVARP purge line (pipse, rubber tube,

fuel tank and EVAP canister) for cracks or
improper connection.

Refer to “Evaporative Emission Line
Drawing”, EC-26.

NG

lOK

Y

Repair or reconnect the
hose,

CHECK COMPCONENT.

(EVAP control system pressure sensor).
Refer to “COMPONENT INSPECTION™,
EC-315.

NG

OK

h 4

Clean EVAP purge line (pipe and rubber
tube) using air blower.

!

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

{

INSPECTION END

EC-293

Replace EVAP control sys-
tern pressure $ensor.

MA

EM

LG

FE

PD

FA

BR

RS

1)

455
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TROUBLE DIAGNOSIS FOR DTC P0440

| €&
i

[Q]

FY

Q]

SEF353Q

BaciveTesTR [

PURG VOL CONT/V 20Step
=——==—=====: MONITOR =zzz=====:
CMPS-RPM{POS)
A/F ALPHA-B2
A/F ALPHA-B1
THRTL POS SEN

{Qull UP | DWN ]lQd

SEF045V

%
| = A)
\' “‘» ’ ﬂE'\ Tﬁ - s

I\ 4 EVAP canister R\ '\

purge volume

Wr~ control valve X
o7 SEF593U

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

1.

2.

Disconnect EVAP canister purge volume control valve
harness connector.

Check resistance between the following terminais.
terminal @ and terminals @, @

terminal & and terminals @, ®

Resistance:

Approximately 35 - 43Q [At 25°C (77°F)]
Reconnect EVAP canister purge volume control valve
harness connector.

Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector shoutd remain
connected.)

Turn ignition switch “ON".

Perform “PURG VOL CONT/N” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister purge
volume control valve shaft moves smoothiy forward and
backward according to the valve opening.

If NG, replace the EVAP canister purge volume control

valve.
OR

Disconnect EVAP canister purge volume control valve
harness connector.

Check resistance between the following terminals.
terminal @ and terminals @, @

terminal & and terminals @, ®

Resistance:

Approximately 35 - 43Q [At 25°C (77°F)]
Reconnect EVAP canister purge volume control valve
harness connector.

Remove EVAP canister purge volume control valve
from intake manifold coliector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)

Turn ignition switch “ON” and “OFF”. Check that EVAP
canister purge volume control valve shaft moves
smoothly forward and backward according to the igni-
tion switch position.

If NG, replace the EVAP canister purge volume controf
valve.

EC-294



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

EC-295

mactveTesT® [ EVAP canister purge control solenoid valve
PURG CONT S O N =\ 1. Turn ignition switch “ON”.
R O ) o e N 2. Select “PURG CONT SNV of “ACTIVE TEST” mode
__________ ITOR =========:c .
UG GONT SV on with CONSULT. Gl
CMPSsRPM(POS) 2000rpm 3. Start engine and warm it up to normal operating tem-
CLSD THL/P SW OFF perature.
COOLANT TEMP/S 84°C 4. Disconnect vacuum hose at EVAP canister purge con- (A
trol valve.
m|ON/OFF|| OFF | 5. Touch “ON” and “OFF” and check for vacuum passing
SEF399W through the hose. EM
Condition Vacuum
idle Not exist LG
2,000 rpm Exist
OR
@ Check air passage continuity.
FE
EVAP canister \ \
purge control Air passage Air passage
valve Condition continuity continuity AY
SEF400W betwean (® and between @ and @&
12V direct current supply -
between terminals Yes No PD
No supply No Yes
FA
If NG or operation takes more than 1 second, replace solenoid
valve.
RA
BR
SEF313Q
< ——— Direction of EVAP canister purge | EVAP canister purge control valve 8T
purge flow control valve Check EVAP canister purge control valve as follows:
1. Blow air in port @ and (©, then ensure that there is no leak-
age. RS
2. Blow airin port ®, then ensure that there is a resistance to flow
out of port ©.
3. Apply vacuum to port (®. [Approximately -13.3 to -20.0 kPa BY
(-100 to =150 mmHg, —3.94 to -5.91 inHg)]
Blow air in port (© and ensure free flow out of port (8. HA
SEF808W
L
10X
457
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TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

Q-ring 8
macveTEsTE [ EVAP canister vent control valve
veNT conTRoLy OFF Check air passage continuity.
smm====: MONITOR s==—=z=: Perform “VENT CONTROL/V” in “ACTIVE TEST” mode with
CMPS*RPM(POS) Orpm CONSULT.
FR 02 MNTR-B1 RICH
Y - % ;
T:ﬁel'liPPH(S\SB;EN 2105% Condition Air passage continuity
U VENT CONTROL between @ and
[Con_J[onorr | IKeIT o "
SEF601U OFF Yes
OR
=Y @
B . Air passage continuity
%\ Condition between (& and
O-ringa 12V direct current supply between ter- No
minals M and @&
8.3 - 10.8 N-m No supply Yes

(0.85 - 1.10 kg-m,
73.8 - 95.5 in-lb)
SEFB10W

BATTERY

* (@) : Bottom hole (To atmosphere)
®: Emergency tube (From EVAP canister)

©: Inlet port (To member) SEF829T

H.8.
|| ECM Ol CONNECTC il
’ 64

A€
6

Absolute pressure
Sensor

LV !
® O

SEF747W

If NG or operation takes more than 1 second, clean valve using air
blower or replace as necessary.
If the portion is rusted, replace control valve.

Make sure new O-ring is installed properly.

Water separator

Check visually for insect nests in the water separator air inlet.
Check visually for cracks or flaws in the appearance.

Check visually for cracks or flaws in the hose. :

Check that @ and (© are not clogged by blowing air into (B with
@, and then (© plugged.

5. In case of NG in items 2 - 4, replace the parts.

NOTE:
Do not disassemble water separator.

oM~

Absolute pressure sensor
1. Remove absolute pressure sensor with its harness connector

connected.

2. Remove hose from absolute pressure sensor.

3. Turn ignition switch “ON” and check output voltage between
terminal @ and ground.
The voltage should be 3.2 to 4.8V.

EC-296



TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System
(Small Leak) (Negative Pressure) (Cont’d)

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

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

CAUTION:

e Always calibrate the vacuum pump gauge when using it. &

e Do not apply below -93.3 kPa (-700 mmHg, -27.56 inHg)
or over 101.3 kPa (760 mmHg, 29.92 inHg) of pressure.
Doing so will damage the absolute pressure sensor. Eli

5. If NG, replace absolute pressure sensor.

LG
FE
&y
MAP/BARO switch solenoid valve oD
macTveTesTM [ 1. Start engine and warm it up to normal operating tem- -
MAP/BARO SW/N  Baro perature. . )
T o - [ — o perform “MAP/BARO SW/V” in “ACTIVE TEST” mode 4
CMPS'RPM(REF)  737rpm with CONSULT.
MAP/BARO SWV  BARO 3. Check the following.
ABSOL PRES/SE 4.3V e Condition: At idle under no-load. A
e CONSULT disptay
MAP/BARO SW/V ABSOL PRES/SE (Voltage) -
BARO MAP BR
SEF047V BARO More than 2.6V
MAP Less than the voltage at BARO s
51
macnveTesTl [ e Time for voltage to change
MAP/BARO SW/V MAP MAP/BARC SW/V Required time to switch 8BS
zrozz===== MONITOR zz==zzzz=-c BARO to MAP
CMPSsRPM(POS) 737rpm Less than 1 second
MAP/BARQ SWA MAP MAP to BARO BT
ABSOL PRES/SE 1.3v . 8
4. If NG, check solenoid valve as shown below.
OR
BARO m 1. Remove MAP/BARO switch solenoid valve. (4
. SEroasy 2. Check air passage continuity.
Air passage Air passage EL
Condition continuity continuity
between (& and between & and © B
o
12V direct current supply i
between temminals @ Yes No
and ®
No supply No Yes
BATTERY
3. If NG or operation takes more than 1 second, replace
solencid valve.
MEC4888

EC-297 459 |



TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System

(Small Leak) (Negative Pressure) (Cont’d)
Tank fuel
Tank luel 1emperal® | Tank fuel temperature sensor
e ] Check resistance by heating with hot water or heat gun as shown
Hg d in the figure.
Temperature °C (°F) Resistance kQ
20 (68) 2.3-2.7
[a] 50 (122) 0.79 - 0.90
SEF405U If NG, replace tank fuel temperature sensor.

460 EC-298



TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit)

SYSTEM DESCRIPTION

Camshatft position sensor Engine speed

h 4

- Amount of intake air
Mass air flow sensor »

- Engi
Engine coolant temperature sen- ngine coolant temperature

5071

Y

" . Start signal
Ignition switch » EVAP canister

ECM purge volume
control valve

Y

o U iti
Throtiie position sensor Throttie position >

Density of oxygen in exhaust gas

Front heated oxygen sensor
{Mixture ratio feedback signai)

Y

Fuel! temperature in fuel tank
Tank fuel temperature sensor . perature In e’ fan »

. Vehi
Vehicle speed sensor shicle speed »

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor by-pass pas-
sage in the EVAP canister purge volume control valve changes to control the flow rate. A built-in step motor
moves the valve in steps corresponding to the ECM output pulses. The opening of the valve varies for opti-
mum engine control. The optimum value stored in the ECM is determined by considering various engine con-
ditions. When the engine is operating, the flow rate of fuel vapor from the EVAP canister is regulated as the

air flow changes.

COMPONENT DESCRIPTION

The EVAP canister purge volume control valve uses a step motor
to control the flow rate of fuel vapor from the EVAP canister. This
mator has four winding phases. It operates according to the output
pulse signal of the ECM. Two windings are turned ON and OFF in
: sequence. Each time an ON pulse is issued, the valve opens or
— - closes, changing the flow rate. When no change in the flow rate is

e needed, the ECM does not issue the pulse signal. A certain volt-
t = age signal is issued so that the valve remains at that particular
x opening.
SEF249P)

EC-299

A

PD

A

SR

ST

RS

BY
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TROUBLE DIAGNOSIS FOR DTC P0443

Specification data are reference values.

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

MONITOR ITEM

CONDITION

SPECIFICATION

PURG VOL C/V

« Engine: After warming up
e Air conditioner switch “OFF”

Idle 0 step

Vehicle running
(Shift lever “17)

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM groundy).

TER-
WIRE DATA
M;JI\(I)AL COLOR ITEM CONDITION (DC Voltage)
[Engine is running.|
fignition switch “OFﬂ 0-1V
For a few seconds after tumning ignition switch
i24 | W/B ECCS relay (Self-shutoff) “OFF”
{Ignition switch “OFF”|
BATTERY VOLTAGE
|_ A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
130 — BATTERY VOLTAGE
R/G Power supply for ECM |Ign|t|on switch “ON | 1 - 14V
131 (1 -14V)
Engine is running. TERY VOLTAGE
123 WiL Current return r J E:?T 14V
|die speed (11 - 14V)
—— - - 0.4V
28 BRY | EvAP canister purge voi- | [ENGINe s running. | gA'I?TER\?rVOLTAGE
29 G ume control valve Idie speed (11 - 14V)
— - - 0.4V
35 G/OR EVAP canister purge vol- |Eng|ne is runnlng.| (;ATTER:;rVOLTAGE
36 UB ume control valve |_ idle speed (11 - 14V)
ON BOARD DIAGNOSIS LOGIC
Check ltems

Diagnostic Troubie
Code No.

Malfunction is detected when ...

{(Possible Cause)

P0443

1008 the valve.

» An improper valtage signal is sent to ECM through

e Hamess or connectors
(The valve circuit is open or shorted.)
+ EVAP canister purge volume control valve

462
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TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (Circuit) (Cont’d)

’“’éM“;‘S’_'\F':;z'(*POS)* ”072'3'L u DIAGNOSTIC TROUBLE CODE CONFIRMATION
COOLAN TEMP/S 85°(r3pm PROCEDURE
PURG VOL. CV Ostep NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- @l
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting B

the next test.

TESTING CONDITION:

RECORD Before performing the following procedure, confirm that bat- gjy

SER4TEY tery voltage is more than 11V at ignition switch “ON”.

1) Turn ignition switch “ON”,
2) Select “DATA MONITOR"” mode with CONSULT. LG
3) Wait at least 5 seconds.

4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-303. EC

OR

&) 1) Tum ignition switch “ON” and wait at least 5 seconds.
2} Select “MODE 7~ with GST. FE

3) If 1st trip DTC is detected, go to "DIAGNOSTIC
PROCEDURE”, EC-303. .
OR Al

1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Perform “Diagnostic Test Mode il (Self-diagnostic

results) with ECM.

3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-303. -

EC-301 ‘



TROUBLE DIAGNOSIS FOR DTC P0443
Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (Circuit) (Cont’d)

CATTERY EC-PGC/V-01
L]
’ I Refer to EL-POWER.
7.54 104 I ; Detectable fine for DTC
- = - Non-detectatle line for DTG
| | | |
Wil w
-
ﬁD
WL.. w
W.
| I
V\;JL V\:’L
=1 1 =1
ECCS
% 6|] é’l] RELAY
@ U |(Fes
i N
WB RIG WA
| W/R = To EC-IGN/SG
GIoR {E EVAP CANISTER
PURGE VOLUME
Tl @ [
R/G
VALVE
F77
s o]
4 |L_I|
‘ G
=
Fie @ = ) -j
) F&
F19 .ﬂ
|
WB  RG RIG G/OR BR/Y UB G
[Feell [Fooll [arll [Eal el IEI [Tl
SSCFF ECMP ECMP EVP EVP EVP EVP
# #3 #2 Ha ECM
F69

Alz]3]4 23 L 2 JAE
Hhe hbe e dbe
316

o5lo4|a3] [selotlgojss| Js7leales 129 s4|53]s2]  [41]40fae] [38]3v]a6]3s] 13 12 1 123
oeferfselesaefasfe]  [esesler] O ) 51]s0fa0[4s] JoaJasleclailacloalze]  [10] 8] el || s
51 |so|7e7al7r]7elrs]  [e1]eo]zs]se] [47]aglas] |27foe]as]24]23fea]21] IEEI W HS.
57156]55 aalaa]ze] [oie]18] Tirfislislie] [2]z2]4]

74]73]72] ﬂmww

TEC6E48
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TROUBLE DIAGNOSIS FOR DTC P0443

EVAP canister
purge valume |

Front

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SEF417U

35 38 28 29

[Q]

{i

f
& DIECONNECT (c:
AR 18 Gé}
10
D O
SEF578Q
BN
DISCONNECT E CISCOMHECT
CAE &) A€
IL_ecm[ofconnectonll ATEIEN

/\4

N

[Q]
[Q]
[Q]

CHECK COMPONENT
(EVAP canister purge volume control

valve).
Refer to "COMPONENT INSPECTION”

on next page.
lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

|

SEF418U

INSPECTION END

EC-303

¥
CHECK POWER SUPPLY. NG | check the following.
1. Turn ignition switch “OFF”. " e Harness for open or
2. Disconnect EVAP canister purge vol- shoit between EVAP
ume control valve harness connector. canister purge volume
3. Turn ignition switch “ON". control valve and ECCS
4. Check voltage between terminals @, refay
® and engine ground with CONSULT # Harness for open or
or tester. short between EVAP
Voltage: Battery voltage canister purge volume
control valve and ECM
OK If NG, repair harness or
connectors.
B y
CHECK OUTPUT SIGNAL CIRCUIT. NG | Replace hamess or con-
1. Turn ignition switch “OFF”. "] nectors.
2. Disconnect ECM harness connector.
3. Check hamess continuity between
ECM terminal @ and terminal (@) ,
ECM ferminal @@ and terminal @,
ECM terminal 3 and terminal &),
ECM terminal @ and terminal &) .
Continuity should exist.
If OK, check hamess for short to
ground and short to power.
l OK
NG

.| Replace EVAP canister

purge volume control
vaive.

ST

RS

BT
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TROUBLE DIAGNOSIS FOR DTC P0443

‘ HE G
[-

T |

4

O\ HE

[Q]

SEF353Q

BAacTvVETESTE [

PURG VOL GCONT/V 20Step
ONITO

CMPS<RPM(POS) orpm
A/F ALPHA-B2 100%
AJF ALPHA-B1 100%
THRTL POS SEN 0.52v

[Qull UP | DWN |Qd

SEF045V

SEF763P

EVAP canister
Al purge volume
N~ control valve

Front

SEF417U

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Circuit) (Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

@1.

2.

Disconnect EVAP canister purge volume control valve
harness connector.

Check resistance between the following terminals.
terminal @ and terminals @, @

terminal & and terminals @ , ®

Resistance:

Approximately 35 - 43Q [At 25°C (77°F)]
Reconnect EVAP canister purge volume control valve
harness connector.

Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)

Turn ignition switch “ON”.

Perform “PURG VOL CONT/N" in “ACTIVE TEST"
mode with CONSULT. Check that EVAP canister purge
volume control valve shaft moves smoothly forward and
backward according to the valve opening.

If NG, replace the EVAP canister purge volume control

valve.
OR

Disconnect EVAP canister purge volume control valve
harness connector.

Check resistance between the following terminals.
terminail @ and terminals M, @

terminal & and terminals @ , ®

Resistance:

Approximately 35 - 43Q [At 25°C (77°F}]
Reconnect EVAP canister purge volume control valve
harness connector.

Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve. :

(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)

Turn ignition switch “ON” and “OFF”. Check that EVAP
canister purge volume control valve shaft moves
smoothly forward and backward according to the igni-
tion switch position.

If NG, replace the EVAP canister purge volume control
valve.

EC-304



TROUBLE DIAGNOSIS FOR DTC P0446

Coll

To water

Terminal

ri "j Spri“g
Q-ring Canister side  Plunger
SEF032W

EVAP canister

vent control valve SEF419U

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit)

COMPONENT DESCRIPTION

The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent.

This solenoid {the EVAP canister vent control valve) responds to
signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid valve
is energized.

A plunger will then move to seal the canister vent. The ability to seal
the vent is necessary for the on board diagnosis of other evapora-
tive emission control system components.

This solenoid valve is used only for diagnosis, and usually remains
opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and allows
“EVAP Control System (Small Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONTN e Ignition switch: ON

OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
INAL
MNO COLOR ITEM CONDITION (DC Voltage)
EVAP canister vent con- — ey v BATTERY VOLTAGE
20 P/B ol valve ['gnition switch “ON”| (11 - 14V)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check Items
Troubl ion i
Tou N?).COde Malfuncticn is detected when ... (Possible Cause)
P0O446 e An improper voltage signal is sent to ECM through « Harness or connectors
0803 EVAP canister vent control valve. (EVAP canister vent control valve circuit is open or
shorted.)
e EVAP canister vent control valve

EC-305

FIA

BR

o)
=

RS

BT

[FA

EL

467



468

TROUBLE DIAGNOSIS FOR DTC P0446

$r MONITOR  # NoFalL []

CMPS«RPM(POS)

750rpm

RECQORD

SEF886T

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has just been completed, always turn ignition switch
“OFF” and wait at least 5 seconds before conducting the next

test.

TESTING CONDITION:
Before performing the following procedure, confirm battery

voltage is more than 11V at idle.

1)
2)
3)
4)

Tumn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine and wait at least 8 seconds.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-308.
OR

&

Start engine and wait at least 8 seconds.
Select “MODE 7” with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-308.
OR

NO
JOOLS

Start engine and wait at least 8 seconds.

Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.

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

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EG-308.

EC-306
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Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

IGNITION SWITCH
ON or START

10A (J/B)
% GD
E3
E
0

GIY
R

jury
[45]

FUSE BLOCK
B

EC-VENT/V-01

Refer to EL-POWER.

I : Detectable line for DTC
——  Non-detectable line for DTG

F2 4
|

GIY

&/ =p To EC-EGRCY, EC-EGRCV

G/Y = To EC-BYPSHV

EVAP CANISTER
% VENT CONTROL

VALVE

ECM
FE9

Refer to last page {Foldout page).

A EAYGE 2] 149, (FeD)
?ED@ ;12;)11142.13ﬁlﬁws7%12280
GY W B (GDNED,
08107106 93| |oelorfoolsa] |er]esles 7 R [ia[12[11] fr23]
ododhodiod  Toe[erfesles(aalesloa] [ealealeel  frog] OO ifsofuofas] [aalss[sefaracloalos] [rol9]8] D)
fofiod <) [51]0fs]sgl m [a7faelas]  [7loelesToalesfeofr] [7]e]s]s] o || HS
eafor]of] 7] [rilroleolss] [szlosles [14]43]2] i7hefis[te] [al2[1] L2 s
TECE49

EC-307

MA
EM
LG

FE

AT

PD

[FA

RA

ST

RS

BT

HA

—

pX
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EVAP canister

vent control valve SEF418U
BAcTvETESTH [
VENT CONTROLN  OFF
zz=zz=z==z MONITCOR zz=z====z=:
CMPSsRPM(POS) Orpm
FR O2 MNTR-B1  LEAN
FR O2 MNTR-B2 LEAN
A/F ALPHA-B1 100%
A/F ALPHA-B2 100%
THRTL POS SEN 0.56Y

[ oN_|[on/oFF| Il
SEF831U
= —_—
& @i

[5<]

(1]2

1)
& &

SEF150S

&G HE

lI ECM Flﬁmmﬁcmﬂ am
20

(2]

SEF420U

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

With CONSULT

¥

* Without CONSULT

Go to CHECK POWER SUPPLY [B.

CHECK CIRCUIT. OK | Go to “CHECK COMPO:
1. Perform “VENT CONTROL/V” in NENT" after procedure .
“ACTIVE TEST” mode.
2. Make sure that ratching scund is heard
from the vent control valve.
NG
B Y
CHECK POWER SUPPLY. NG, | check the following.
1. Disconnect EVAFP canister vent control e Harngss connectors
valve harness connector. (c1a). (Bed), (B85),
2. Tumn ignition switch “ON". o Harness connectors
3. Check voltage between terminal & and @), (Fst). (Fe),
ground with CONSULT or tester. o 10A fuse
Voltage: Battery voltage ¢ Hamess for open or
short between EVAP
OK canister vert control
valve and fuse
If NG, repair harness or
connectors.
Y
NG

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check hamess continuity between ECM
terminal @ and terminal @ .
Continuity should exist.

If OK, ¢heck harness for short to
ground and short to power.

OK

r

Check the following.

e Harness connectors

e Harness connactors
@),

e Hamness for open or
short between EVAP
canister vent control
valve and ECM

If NG, repair open circuit or

short to ground or short to

power in harness or con-
nectors.

CHECK COMPONENT

{EVAP canister vent control valve and
C-ring).

Refer to “COMPONENT INSPECTION”

NG

on next page.
J, oK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

|

INSPECTION END

EC-308

Replace EVAP canister
vent control valve and
O-ring.




TROUBLE DIAGNOSIS FOR DTC P0446

macrvetesTH [

VENT CONTROLY OFF

CMPS*RPM(POS) Orpm
FRO2 MNTR-81 RICH
A/F ALPHA-B1 100%
THRTL POS SEN Q0.52v

[Con_Joverr IS

SEF601U

{0.85 - 1,10 kg-m,
73.8 - 95,5 in-lb)
SEFR10W|

BATTERY

Evaporative Emission (EVAP) Canister Vent
Control Valve (Circuit) (Cont’d)

COMPONENT INSPECTION

EVAP canister vent control valve

Check air passage continuity.

Perform “VENT CONTROL/V” in “ACTIVE TEST” mode with

CONSULT.
— (A
Condition Air passage continuity
VENT CONTROL/Y between @& and
ON No EM
OFF Yes
OR LG
" Air passage continuity
Condition between (& and
12V direct current supply between ter- No FE
minals D and @
No supply Yes AT
If NG or operation takes more than 1 second, clean valve using air
blower or replace as necessary. PD
If portion is rusted, replace EVAP canister vent contro!
valve.
Make sure new O-ring is installed properly. [FA
BR
ST
RS
BT
HA
EL |
iy
i

EC-309
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Evaporative
/—emission (EVAP)
control system
pressure sensor

51

SEF425Q

t —_ N W n
O B W &g
— T

Cutput voltage V

(=]

-9.3 +4.0
(=70, —2.76, —1.35) (+30, +1.18, +0.58)
Pressure kPa (mmHg, inHg, psi)
{Relative to atmospheric pressure)  SEF3545

CONSULT REFERENCE VALUE IN
Specification data are reference values.

Evaporative Emission (EVAP) Control System
Pressure Sensor

COMPONENT DESCRIPTION

The EVAP control system pressure sensor detects pressure in the
purge line. The sensor output voltage to the ECM increases as
pressure increases. The EVAP control system pressure sensor is
not used to control the engine system. It is used only for on board
diagnosis.

DATA MONITOR MODE

MONITOR ITEM

CONDITION SPECIFICATION

EVAP SYS PRES » lgnition switch: ON

Approx. 3.4V

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
Mllll\é)AL COLOR ITEM CONDITION (DC Voltage)
98 BR/W | Sensors’ power supply IIgnilion switch “ON'j Approximately 5V
92 |wm | EVAP control system [Tgnition swich "ON") Approximately 3.4V
pressure sensor
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble L Check Items
Code No. Malfunction is detected when ... (Possible Cause)
P0450 e An improper voltage signal from EVAP control sys- | e Harness or connectors
0704 tem pressure sensor is sent to ECM. {The EVAP control system pressure sensor circuit

is open or shorted.)

» Rubber hose to EVAF control system pressure
sensor is clogged, bent, kinked, disconnected or
not corrected properly.

« EVAP control system pressure sensor

e EVAP canister vent control valve (The valve is
stuck open.}

e EVAP canister purge volume control valve

« EVAP canister

e Hubber hose from EVAP canister vent control
valve to water separator

EC-310



TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)

% MoNToR % noraL [ DIAGNOSTIC TROUBLE CODE CONFIRMATION

CMPS«RPM

gl e S PROCEDURE

TANK F/TMP SE 29°C NOTE: @ﬂ

K “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test. MA
] TESTING CONDITION:

e Always perform test at a temperature above 5°C (41°F). ER
e Before performing the following procedure, confirm that

| RECORD

SEFg35U

battery voltage is more than 10V at idle.
1) Start engine and warm it at idle up to normal operating LG

temperaturea.

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

3) Turn ignition switch “ON".

4) Select “DATA MONITOR” mode with CONSULT.

5) Make sure that “TANK F/TEMP SE” is more than 0°C
(32°F). FE

6) Start engine and wait at least 12 seconds.

7) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-313. AT
OR
conEcT 7, =\ 1) Start engine and warm it up to normal operating tem-
o N 2) Check that voltage between ECM terminal @ and
[ eom _ o[comnecTor]] ground is less than 4.2V. .
= 3) Turn ignition switch “OFF” and wait at least 5 seconds. FA
4) Start engine and wait at least 12 seconds.
5) Select “MODE 7" with GST.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-313.
D O OR
= 1) Start engine and warm it up to normal operating tem- BR
SEF356W perature.

2) Check that voltage between ECM terminal @ and
ground is less than 4.2V. ST

3) Turn ignition switch “OFF” and wait at least 5 seconds.

4) Start engine and wait at least 12 seconds. BS

5) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".

6) Perform “Diagnostic Test Mode i (Self-diagnostic Eil
results)” with ECM. =

7) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-313. HA

EC-311 473 |
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Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

EVAP CONTROL EC-PRE/SE-01
SYSTEM PRESSURE
SENSOR
I \A{V | I : Detcctable line for DTG
La]| [L2]) L s - Non1-delecizble line for DTC
BRAWY w B
o B >
f o I
— — _ :.._
BRW W B
L =il - - - -~ 1
BRAWY W B
____Jeo—
I |
l:_‘_'_ L :._
BRW 7 B8
Lol ==Lt L2} j_l
BR/W W B
<l ___J-o
i |
<l N X
BR/W W B
SN N
Fod
BR/W G LG BrY
«f____J®
! ——— ! GF6
ToECAPISEN dmer T N ° -»}
MAIN
ar B
|
To EC-ECTS #fmB e v ) F26
1
B
—o{Jro—
‘i—‘ B (Fet B ‘i
BRW LG B ® ®
Tl el ool 1 1
SENP  FTPRESS  GND-A = =
ECM F24 F2s
Refer to last page (Foldout page).
- ”‘ JA1 EJEI AN 1[2]=]4 AEAHE F62), Gu2)
? \slsl7 y o [iol 111121314l 15]16]17]18[12] 0 B\EB

F69 W
o8] [17]16) w H.S.

TECE50

474 EC-312
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EVAP control systam
pressure sensor
harness cohnactor

/ Rear night tire

=EVAP canister
———
SEF427U

Engine ground SN . -
Y@%Oil level gaug\e\\ik\‘(
A& Al

AR
- SEF410Q
E
A€
(0]
SEF411Q

AE QA

|| ECM |0| CONNECTOR" 1
92

213

[Q]

SEFB32U

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK RUBBER TUBE CONNECTED NG, Reconnect, repair or
TO THE SENSOR. replace.
Check rubber tube for clogging, bending,
kinking, disconnection or imprcper con-
nection.
l OK
1. Turn ignition switch “OFF”.
2. Loosen and retighten engine ground
screw.
Y NG
CHECK POWER SUPPLY. »| Check the following.
1. Disconnect EVAP control system pres- e Harness or connectors
sure sensor harness connector. (Fed),
2. Check sensor harness connector for o Harness or connectors
water. (BT,
Water should not exist. » Harness connectors
If OK, go to step 3. If NG, repair or ,
replace hamess or connectors. e Harness Tor open or
3. Turn ignition switch “ON”. shorl between EVAP
4. Check voltage between terminal 3 and control system pressure
engine ground with CONSULT or tester. sensor and ECM
Voltage: Approximately 5V i NG, repair harness or
connectors.
OK
B ¥ NG
CHECK GROUND CIRCUIT. p! Check the following.
1. Turn ignition switch “"OFF". e Hamess or connectors
2. Check hamess continuity between ter- (F6a),
minal (1) and engine ground. ¢ Harmess or connectors
Continuity should exist. (B178),
If OK, check harmess for short to o Harmmess connectors
ground and short to power. ,
» Harness for open or
oK short between EVAP
control system pressure
sensor and ECM
If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
h 4
NG

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connectcr.

2. Check harness continuity between ECM
terminai @ and terminal @ .
Continuity should exist.

If OK, check harness for short to
ground and short to power.

Y

OK

v

@®
{Go to next page.)

EC-313

Check the following.
# Harness connectors
» Hamness or connectors

s,
e Harness or connactors
BI78),

e Harness connectors
(B6D), (C14)

e Harness for open or
short between ECM
and EVAP control sys-
tem pressure sensor

If NG, repair open circuit

or short to ground or

short to power in har-
ness or connectors.

EX

LG

g

AT

PD

FA

[FS

tag)
=

=0
=

475
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EVAP canister

EVAP canister
¢ vent control valve gsersggy

Water

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)

®

!

CHECK COMPONENT
{EVAP canister purge volume control

valve).
Refer to “COMPONENT INSPECTION™,
EC-294.

NG

OK

h 4

CHECK COMPONENT

(EVAP canister vent conltrol valve).
Refer to “COMPQONENT INSPECTION”,
EC-309.

oK

Y

Replace EVAP canister
purge volume control
valve.

CHECK COMPONENT

(EVAP control system pressure sensor}.
Refer to “COMPONENT INSPECTION"
below.

NG

h 4

OK

Y

Replace EVAP control sys-
tem pressure sensor.

CHECK RUBBER TUBE FOR CLOG-
GING.

Check obstructed water separator and
rubber tube to EVAP canister vent control
valve and clean the rubber tube using air
blower.

For water separator, refer to “COMPO-
NENT INSPECTION", EC-423.

NG

5 lOK

Clean, repair or replace
rubber tube and/or water
separator.

CHECK IF EVAP CANISTER IS SATU-

RATED WITH WATER.

1. Remove EVAP canister with EVAF can-
ister vent control valve attached.

2 Check if water will drain from the EVAP
canister. If it will, weigh the EVAP canis-
ter with the vent control valve attached.
If the weight is:

More than 1.8 kg (4.0 Ib) — NG
Less than 1.8 kg (4.0 Ib) — OK

NG

A A

OK

h

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

Y

INSPECTION END

EC-314

Replace EVAF canister

and check the following:

1. Check hose connections
to the EVAP canister
and water separator for
clogging and poor con-
nection.

2. Check water separator.
Refer to “COMPONENT
INSPECTION”, EC-296.




TROUBLE DIAGNOSIS FOR DTC P0450
Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

iﬁj}@,_, COMPONENT INSPECTION
I

EoM__[O[coWECTOR] | EyAP control system pressure sensor

EVAP control system 9 ; ;
1. Remove EVAP control system pressure sensor with its har-
pressure sensor

ness connector connected.

2. Remove hose from EVAP control system pressure sensor.
3. Tum ignition switch “ON". MA
4. Use pump to apply vacuum and pressure to EVAP control
B O system pressure sensor as shown in figure.
serasow| 5. Check output voltage between ECM terminal @@ and ground. B}
Prassure (Relative to atmospheric pressure) Voltage (V)
Air hole protector {if equipped) 0 kPa (0 mmHg, 0 inHg) 3.0-36 L@
. X — -9.3 kPa (-70 mmHg, -2.76 inHg) 0.4 - 0.6

? — EC
» | | CAUTION:

e Always calibrate the vacuum pump gauge when using it.

bz e Do not apply below -20 kPa (-150 mmHg, -5.91 inHg) or £
“ over 20 kPa (150 mmHg, 5.91 inHg) of pressure.
6. If NG, replace EVAP control system pressure sensor.
Never apply force. scrroow] @ Never_apply force to the air hole protector of the sensor, AT
if equipped.

e Discard any EVAP control system pressure sensor which
has been dropped from a height of more than 0.5 m (19.7 FD
in) onto a hard surface such as a concrete floor; use a new

one. BA,

D)

EC-315 art
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22O
o
@

.'

&

_J;)——“

‘\“v' 16,
i A.’T oil pan =7
= l' U

(\Vehicle speed
Sensor

]
™/ @
I—\u

SEFCB1T)

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each

Vehicle Speed Sensor (VSS)

COMPONENT DESCRIPTION

The vehicle speed sensor is installed in the transmission. It con-
tains a pulse generator which provides a vehicle speed signal to
the speedometer. The speedometer then sends a signal to the

ECM.

terminal and (ECM ground}.

TER-
WIRE DATA
MINAL | -0/ 'on ITEM CONDITION (DG voltage)
NO.
Approximately 5.2V
[Engine is runninﬂ
68 P/L Vehicle speed sensor I__ Lift up drive wheels and run engine at idle in
“D” position.
T SEFsa2T

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble . Check ltems
1 .
Code No. Malfunction is detected when (Possible Cause)
PO500 e The almost 0 km/h (0 MPH) signal frem the vehicle | » Harness or connector
0104 speed sensor is sent to ECM even when the vehicle {The vehicle speed sensor circuit is open or

is driving.

shorted.)
e Vehicle speed sensor

EC-316
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Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

B VEHICLE SPEED SEN CKTHR PROCEDURE
AFTER TOUCH START. CAUTION:
AT E)gkiVE'V(%HICrI;EOR Always drive vehicle at a safe speed.
m;sn m
MORE WITHIN r1J5)sec NOTE: €l
H “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
" switch “OFF” and wait at least 5 seconds before conducting [MA
the next test.
NEXT
| [_START | TESTING CONDITION: EM

MEF5590|  Step 1 and 2 may be conducted with the drive wheels lifted in

the shop or by driving the vehicle. If a road test is expected

¥ MONITOR %7 NO FALL [} to be easier, it is unnecessary to lift the vehicle. LG

VHCL SPEED SE  20kmh 1) Start engine. ,
P/N POSI SW OFF 2) Perform “VEHICLE SPEED SEN CIRCUIT” in “FUNC-
TION TEST” mode with CONSULT.
3) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-320.
If OK, go to foliowing step.
OR FE

[y
L

Start engine.

2) Read vehicle speed sensor signal in “DATA MONITOR”
| RECORD | mode with CONSULT. The vehicle speed on CONSULT AT
SEF941N should exceed 10 km/h (6 MPH) when rotating wheels

with suitable gear position.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-320.  [P[J
If OK, go to following step.
3) Select “DATA MONITOR” mode with CONSULT.
Warm engine up to normal operating temperature. =0}
Maintain the following conditions for at least 10 con-
secutive seconds with TCS switch “OFF”.
CMPS.RPM (POS): 1,600 - 2,250 rpm (R,
COOLAN TEMP/S: More than 70°C (158°F)
B/FUEL SCHDL: 2.0 - 3.5 msec
Selector lever: Suitable position 2R
PW/ST SIGNAL: OFF
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-320. SV

a2

EC-317 479
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Vehicle Speed Sensor (VSS) (Cont’d)

OR
FUEL SYS #1 CLOSED
cF:l;{Elc': %s 42 CLOSED OVERALL FUNCTION CHECK
COOLAN"??EMP 93°C Use this procedure to check the overall function of the vehicle
SHORT FT #1 1% speed sensor circuit. During this check, a DTC might not be con-
LONG FT #1 0% .
ESSETFTFT#Z gzo firmed. 1) Lift q heel
#2 %o ift up drive wheels.
N N 20 HEN 2) Start engine (TCS switch “OFF”), _
IGN ADVANGE 38.0° 3) Read vehicie speed sensor signal in “MODE 17 with
INTAKE AIR 43°C GST.
The vehicle speed sensor on GST should be able to
SEF568P exceed 10 km/h {6 MPH) when rotating wheels with

suitable gear position.
If NG, go to “DIAGNOSTIC PROCEDURE”, EC-320.

BN é @ Y OR

NO Lift up drive wheels.

T T00L3 1 )

[ _Ecm  lo[connecTor|| 2) Start engine (TCS switch “OFF”).
68 3) Read the voltage signal between ECM terminal &)
(Vehicle speed sensor signal) and ground with oscillo-
scope.
4) Verify that the oscilloscope screen shows the signal
ﬂ wave as shown at “ECM TERMINALS AND REFER-
B & ENCE VALUE” on previous page.

= 5) If NG, go to “DIAGNOSTIC PROCEDURE", EC-320.
SEF&38U

480 EC-318
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IGNITION SWITCH
ON or START

1|
FUSE BLOCK
% l% (J/B)
. D
L]
G

Vehicle Speed Sensor (VSS) (Cont’d)

Refer 1o EL-POWER.

EC-VSS-01

I : Detectable tine tor DTC
e Non-deteclabie line for DTC

UNIFIED METER CONTROL UNIT
(With speedometer and odo/trip meter)

COMBINATION
METER .

O

T
T

C CONNECTOR

@2, @3, @D

azfo

LG/B BR/W PiL B
_ "“I‘ _________________________________ 86N
LG/B BR/W P/L JOINT B
CONNECTOR-6
M1 @ mm P {__1_— I} PiL JOINT
T CONNEGTOR-11
b A== (M&1)
41M
L& W i e 0] [ 16—
PiL To AT-AT
> (7D
I
I ii B B
[1] [2] [88 ECM .J
iy o[kt
SENSOR CONTROL J_ L
MODULE) = =
B20 =5 M4 Ma7
Refer to last page (Foldout page)
CDRCY
GLi[elelzlslslsla]a]s] (e (LT ! M) (D)
G GY

EC-319

TEC478

MA

EM

LG

FE

AT

PD

A

BR

ST

RS

B

HA

EL

481
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m MSCONMECT & TISCONNECT
A& Ts

——
[ ecw |:| CONNECTOR| ]L qu

N12

[Q]

0|

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SEF748W

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

Y

OK

h

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

h 4

INSPECTION END

EC-320

b 4
CHECK INPUT SIGNAL CIRCUIT. NG | check the following.
1. Turn ignition switch “OFF". | « Harness connectors
2. Disconnect ECM harness connector (Fe3).
and combination meter harness con- e Harness connectors
nector. (wey, (8D
3. Check harness continuity between ECM e Joint connector-6
terminal @ and terminal (3. e Harness for open or
Continuity should exist. short between ECM and
If OK, check harness for short to combination meter
ground and short to power. If NG, repair open circuit or
OK short to ground or short to
power in harness or con-
nectors.
h 4
NG | Check the foliowing.

e Harness for open or
short between combina-
tion meter and vehicle
speed sensor

If NG, repair harness or

connectors.

e Vehicle speed sensor
and its circuit
(Refer to EL section.}
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|dle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve

SYSTEM DESCRIPTION

Camshaft positicn sensor Engine speed >

. Engine iant
Engine coolant temperature sen- gine cooiant temperature —pl

sor

Ignition switch Start signal

b4

Throttle position

Throttle position sensor >
PNP switch Park/Neutral position ,

Air conditioner switch Air conditioner operation »| ECM IACV-AAC valve
Power steering oit pressure Power steering joad signal ,

switch

Battery Battery voltage R

Vehicle speed sensor Vehicle speed .

Cooling fan Cooling fan operation R

Electrical load Electrical load signal .

This system automatically controls engine idle speed to a specified level. |dle speed is controlled through fine
adjustment of the amount of air which by-passes the throttle valve via JACV-AAC valve. The IACV-AAC valve
changes the opening of the air by-pass passage to control the amount of auxiliary air. This valve is actuated
by a step motor built into the valve, which moves the valve in the axial direction in steps corresponding to the
ECM output signals. One step of IACV-AAC valve movement causes the respective opening of the air by-pass
passage. (i.e. when the step advances, the opening is enlarged.) The opening of the valve is varied to allow
for optimum control of the engine idling speed. The camshaft position sensor detects the actual engine speed
and sends a signal to the ECM. The ECM then controls the step position of the IACV-AAC valve so that engine
speed coincides with the target value memorized in ECM. The target engine speed is the lowest speed at which
the engine can operate steadily. The optimum value stored in the ECM is determined by taking into consid-
eration various engine conditions, such as during warm up, deceleration, and engine load (air conditioner,

power steering and cooling fan operation).

COMPONENT DESCRIPTION

From air cleaner | Tho [ACV-AAC valve is operated by a step motor for centralized
contral of auxiliary air supply. This motor has four winding phases
and is actuated by the output signals of ECM which tumns ON and
OFF two windings each in sequence. Each time the IACV-AAC
valve opens or closes to change the auxiliary air quantity, the ECM
sends a pulse signal to the step motor. When no change in the
auxiliary air quantity is needed, the ECM does not issue the pulse
signal. A certain voltage signal is issued so that the valve remains

at that particular opening.

To intake j :
manifold Valve SEF765P

EC-321

[l

LC

BT

[FIA

Gl

i
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Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

SPECIFICATION

MONITOR ITEM CONDITION
. E_ngine: A_fter warrping ,'?]p § ldle 20 - 10 step
IACV-AACH « Air conditioner switch: “OFF
& Shift lever; "N”
* No-load 2,000 rpm -

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
M;J%AL COLOR ITEM CONDITION (DC voltage)
13 Y [Engine is running.|
IACV-AAC valve 0.1 - 14V
8 GY/L Idle speed
11 PU {Engine is running. |
IACV-AAC valve 0.1 -14V
12 G/Y Idle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble . Check Hems
Code No. Malfunction is detected when ... (Possible Cause)
P0505 A) The IACV-AAC valve does not operale properly. e Hamess or connectors
0205 {The IACV-AAC valve circuit is open.)
o |ACV-AAC valve
B) The IACV-AAC valve does not oi)-erate properly. e Harness or connectors
(The IACV-AAC valve circuit is shorted.)
o |IACV-AAC valve
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR v NoFalL [] PROCEDURE
CMPS-RPM(POS) Orpm NOTE:
e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test. .
e Perform “Procedure for malfunction A” first. If a 1st trip
DTC cannot be confirmed, perform “Procedure for mal-
function B”.
| RECORD | ur| TESTING CONDITION:
Before performing the following procedure, confirm that bat-

tery voltage is more than 11V at idle.
Procedure for malfunction A

=)

1
2)

} Turn ignition switch “ON”.

Select “DATA MONITOR"” mode with CONSULT.

) Start engine and let it idle.

Keep engine speed at 2,500 rpm for 3 seconds, then let

it idie for 3 seconds.
Do not rev engine up to speeds more than 3,000

rpm.

Perform step 4 once more.
If 1st trip DTC is detected, go to “DIAGNQSTIC

PROCEDURE", EC-325.

EC-322



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

OR
@ 1) Start engine and let it idle.
2) Keep engine speed at 2,500 rpm for 3 seconds, then let
it idle for 3 seconds. @)
Do not rev engine up to speeds more than 3,000
rpm.
3) Perform step 2 once more. MA
) Select “MODE 7" with GST.
) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-325. EM
OR
1) Start engine and let it idle.
2) Keep engine speed at 2,500 pm for 3 seconds, then let LG
it idle for 3 seconds.
Do not rev engine up to speeds more than 3,000
3) Perform step 2 once more.
4) Tum ignition switch “OFF”, wait at least 5 seconds and
then turn “ON". ' FE
5) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.
6) If 1st tip DTC is detected, go to “DIAGNOSTIC AT
PROCEDURE”, EC-325.

Procedure for malfunction B .
¥¢ MONITOR  # NOFalL [] FD

1) Open engine hood.
CMPSsRPM(POS) 750rpm 2) Start engine and warm it up to normal operating tem-
COOLAN TEMP/S 85°C perature. EA

3) Turn ignition switch “OFF” and wait at least 5 seconds.

4) Tum ignition switch “ON” again and select “DATA
MONITOR” mode with CONSULT. BA

5) Start engine and run it for at least 1 minute at idle
speed. (Headlamp switch, rear defogger switch: OFF)

6) If 1st trip DTC is detected, go to "DIAGNOSTIC [

RECO_RD PROCEDURE”, EC-325.

SEF887T)

OR

@ 1) Open engine hood. &T

2) Start engine and warm it up to normal operating tem-
perature.

3) Turn ignition switch “OFF” and wait at least 5 seconds. BS
4) Start engine again and run it for at least 1 minute at idle
speed. (Headlamp switch, rear defogger switch: OFF)

5) Select “MODE 7” with GST. BY
6) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-325.
OR [HA

1) Open engine hood.

2) Start engine and warm it up to normal operating tem-
perature. EL

3) Tum ignition switch “OFF” and wait at least 5 seconds.

4) Start engine again and run it for at least 1 minute at idle
speed. (Headlamp switch, rear defogger switch: OFF)  [BX

5) Tum ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.

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

7) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-325.
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TROUBLE DIAGNOSIS FOR DTC P0505

idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

EC-AAC/V-01
BATTERY
| |
?_—I Refer to EL-POWER. BN : Detectable line for DTG
7.5A 10A —  Non-detectable line for DTC
[ 60 ]
; W
WL
I_l_I |_1_| E14
oy
wi/L W
F?.—I
[ l | s
WL WL |
2] s H7]
& &n |ECCs
” |] RELAY
@ QL |(Fes
1 ]
WE RG WA
L wiR = To EC-IGN/SG PU {E
=
F19 rGaE[z] @
H o E
g [EN (T T
GNY RG GYL
-
Flo@)mm@ e | S———
WB ARG RG pU Y Gy GY/L
Ml [Feo]l Ganl [l [Ga]l (5 [IEml
SSOFF ECMP ECMP ISC#1 ISC#3 I5C#2 15C#e | ECM
(ECCS
CONTROL
MODULE)
F69
A =g
I=F
1234 1]2]3 12]3
G ® G WO

polvsfve] [r7[te]selta!

s4[53]52

[1]50}a4s]

[47]48]45]
44Ja3]42

43[4

13]12] 11
WER 50
E!l W

TEC489
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TROUBLE DIAGNOSIS FOR DTC P0505

Vi)

-IACV-AAC valve

harness connector
z L V

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

SEF143T|

CHECK POWER SUPPLY.

1. Turn ignition switch "OFF”.

2. Disconnect IACV-AAC valve harness
connector.

3. Turn ignition switch “ON".

4. Check voltage between terminals &, &
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

. | Repair harness or connec-

B lOK

7| tors.

IASCONNECT

i)
Hs.

|

ECM

k|

o] connecTon]]
12 13 8

IH

€
AN

g |, Bl |, )

1

&

o)

SEF4230

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”,

2. Disconnect ECM harness connector.

3. Check harness continuity between
ECM terminal G and terminal @,
ECM terminal @ and terminal &,
ECM terminal @ and terminal D,
ECM terminal and terminal @ .
Continuity should exist.
If OK, check harness for short te ground
and short to power.

NG

. | Repair harness or connec-

CK

r

"1 tors.

CHECK COMPONENT
(IACV-AAC valve).
Refer to “COMPONENT INSPECTION” on

NG

Replace IAGV-AAC valve.

next page.
l oK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

A 4

INSPECTION END

EC-325
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TROUBLE DIAGNOSIS FOR DTC P0505

€
&
3] |

_‘__ DISCONNEEY
im|
EGiS )

4

[Q]

SEF353Q

SEF2610Q

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

COMPONENT INSPECTION

|ACV-AAC valve
1. Disconnect IACV-AAC valve harness connector.
2. Check resistance between the following terminals.
terminal @ and terminals @, @
terminal & and terminals @, ®

Resistance:
Approximately 30Q [at 20°C (68°F)]

3. Reconnect IACV-AAC valve harness connector.

4. Remove idle air adjusting unit assembly (IACV-AAC valve is
built-in) from engine.
(The IACV-AAC valve harness connector should remain con-

hected.)

5. Turn ignition switch “ON" and “OFF”, and ensure the IACV-
AAC valve shaft smoothly moves forward and backward,
according to the ignition switch position.

If NG, replace the IACV-AAC valve.

EC-326



TROUBLE DIAGNOSIS FOR DTC P0510

Throttle position switch
connectar

Throttle paosition switch
connector

SEF350W

Closed Throttle Position Switch

COMPONENT DESCRIPTION

A closed throttle position switch and wide open throttle position
switch are built into the throttle position sensor unit. The wide open
throttle position switch is used only for A/T control.

When the throttle valve is in the closed position, the closed throttle
position switch sends a voltage signal to the ECM. The ECM only
uses this signal to open or close the EVAP canister purge control
valve when the throttle position sensor is malfunctioning.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

CLSD THL/P SwW

» Engine: After warming up
« Ignition switch: ON

(Engine stopped)
¢ More than —40.0 kPa (-300

mmHg, —11.81 inHg} of vacuum

Throttle valve: Idle position ON

is applied to the throttle opener | Throttle valve: Slightly open OFF

with a handy vacuum pump.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and {ECM ground).

TER-
WIRE DATA
MINAL |~ oR ITEM CONDITION (5G Voltage)
NO.
Ilgnition switch "ON”] (Warm-up condition) BATTERY VOLTAGE
iti i Accelerator pedal fully released (11 - 14v)
74 GY/L Throttle position switch

(Closed position) [Tgnition switch "ON" |

Approximately OV

Accelerator pedal fully depressed

ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble L Check ltems
Coda No. Malfunction is detected when .... (Possible Cause)
P0O510 e Battery voltage from the closed throttle position e Harness or connectors
0203 switch is sent to ECM with the throttle valve (The closed throtlle position switch circuit is
opened. shorted.}

o Closed throttle position switch
e Throttle position sensor

EC-327
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TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

% MONITOR  # NOFAL ] PROCEDURE

COOLAN TEMP/S 84°C CAUTION:

VHGL SPEED SE 45km/h Always drive vehicle at a safe speed.
THRTL POS SEN 2.6V NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

| RECORD | 1) Start engine and warm it up to normal operating tem-

SEFs29U perature.
2) Check voltage between ECM terminal @ and ground

under the following conditions.

@ CUNKECT
[ e (‘i@ At idle: Battery voltage

s
r At 2,000 rpm: 0 - 1V

O A
[L_Ecy__lofcowecron] if the check resuli is NG, go to “DIAGNOSTIC
PROCEDURE", EC-330.
C_’@\_H If OK, go to following step.

3) Select “DATA MONITOR” mode with CONSULT at the

I ! start of the test.
® o 4) Drive the vehicle for at least 5 consecutive seconds

= under the following condition.
SEF424U THRTL POS SEN: More than 1.8V

VHCL SPEED SE: More than 4 km/h (2 MPH)
Selector lever: Suitable position
Driving pattern: Driving vehicle uphill (Increased
engine load) will help maintain the
driving conditions required for
this test.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-330.
OR
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed
throttle position switch circuit. During this check, a 1st trip DTC
might not be confirmed.
@ 1) Start engine and warm it up to normal operating tem-
perature.
2} Check the voltage between ECM terminal @ and
ground under the following conditions.
At idle: Battery voltage
At 2,000 rpm: Approximately OV
3) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-330.
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TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (Cont’d)

- I : Dotectable line for DTC @H
IGNITION SWITCH — N i
ON or START : Non-detectable line for DTC
|
|
E BLOCK ) ‘
10A Fﬁé Refer to EL-POWER. A
1
[is8] B0
G/B i
LG
(D)
F63
G/B
I S
[&] THROTTLE AT
POSITION
SWITCH
CLOSED |{CLOSED THROTTLE
j__ POSITION SWITCH) ED,
OTHER T =)
LT
ayiL EA
I R E\
F2s @ GY/L W To AT-ATT
8R
GY/L 8T
71l
IDLE EoM
=
F&9 RS
BT
Refer to last page (Feldout page).
HA&
EL
DX

TEC651
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TROUBLE DIAGNOSIS FOR DTC P0510

T\» ﬁThrottIe position switch
harness connector

SEF836U

\& L-@ S 1

SEF637U

AE A€

—

ECM  [O[CONNECTORI}

[a]

|

SEF425U

492

Closed Throttle Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A A
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”. "l e Hamess connectors
2. Disconnect throttle position switch har- (FsD),
ness connector. e 10A tuse
3. Turn ignition switch “ON". « Harness for open or
4. Check voitage between terminal (8 and short between throttle
engine ground with CONSULT or tester. position switch and fuse
Voitage: Battery voltage If NG, repair harness or
OK connectors.
E Y
CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or connec-
1. Turn ignition switch “OFF”. 1 tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
terminal @ and terminal & .
Continuity should exist.
If OK, chaeck hamess for shoit to
ground and short to power.
l OK
ADJUST THROTTLE POSITION SWITCH.
Parform BASIC INSPECTION, EC-82.
4 OK
CHECK COMPONENT NG | Replace throttle position
(Closed throttle position switch). 7| switch.
Refer to “COMPONENT INSPECTION”
oh next page.
l 0K
NG

CHECK COMPONENT
(Throtile position sensor).
Refer to “COMPONENT INSPECTION”

Y

on next page.
¢ oK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

.

INSPECTION END

EC-330

Replace throttle position
Sensor.




TROUBLE DIAGNOSIS FOR DTC P0510

Throttle opener

Throttle opener
rod should

move up Ii%
when the vacuum /\
is applied.
Never touch. Throttle drum
SEF793W|
¥r MONITOR ¥ NOFaL L]
CMPSRPM{POS) Orpm
COOLAN TEMP/S 84°C
THRTL POS SEN 0.48V
CLSD THL POS OFF
RECORD l
SEF794W|

Throttle position swiich
harness connector

L

[Q]

Closed Throttle Position Switch (Cont’d)

COMPONENT INSPECTION

Closed throttle position switch (Built in throttle

position sensor)

Stop engine (Ignition switch “OFF").

opener.

o RLMp=

Start engine and warm it up to normal operating temperature.

Remove the vacuum hose connected to the throttle opener.
Connect suitable vacuum hose to the vacuum pump and the MA

Apply vacuum [more than -40.0 kPa (-300 mmHg, -11.81

Gl

inHg)] until the throttle drum becomes free from the rod of the EM

throttle opener.
6. Turn ignition switch “ON".

7. Select “DATA MONITOR” mode with CONSULT.
8. Check indication of “CLSD THL/P SW".

Measurement must be made with closed throttie posi-
tion switch installed in vehicle.
Throttle valve conditions CLSD THL/P SW
Complately closed ON
OFF

Partially open or completely open

If NG, adjust closed throttle position switch. Refer to “Basic

Inspection”, EC-82.

9. Ifitis impossible to adjust closed throttle position switch
in “Basic Inspection”, replace closed throttle position

switch.

OR

& °
nector.
7.

terminals & and ® .

Disconnect closed throttle positicn switch harness con-

Check continuity between closed throttle position switch

Resistance measurement must be made with closed
throttle position switch installed in vehicle.

SEF947U

Threttle valve condilions Continuity
Completely closed Yes
No

Partially open or completely open

If NG, adjust closed throttle position switch. Refer to “Basic

Inspection”, EC-82,

- 8. Ifitis impossible to adjust closed throttle position switch
in “Basic Inspection”, replace closed throttle position

switch.

EC-331
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TROUBLE DIAGNOSIS FOR DTC P0510

Throttle opener

Throttle opener

rod should =
move up

when the vacuum

is applied.

Never touch.

Throttle drum

SEF793W
¥ MONITOR <7 NO FAIL I:I
CMPSsRPM(POS) Orpm
COOLAN TEMP/S 84°C
THRTL POS SEN 0.48V
CLSD THL POS OFF
| RECORD |
SEF794W

[ ecm Jo[connecTor]
83

Gy

C-@\—H

9]
P &

SEF795W

Closed Throttle Position Switch (Cont’d)

Throttle position sensor

1. Start engine and warm it up to normal operating temperature.

Stop engine (Ignition switch “OFF").

2.
3. Remove the vacuum hose connected to the throttle opener.
4. Connect suitable vacuum hose to the vacuum pump and the

opener.

5. Apply vacuum [more than —40.0 kPa (-300 mmHg, —11.81
inHg)] until the throttle drum becomes free from the rod of the

throttle opener.
6. Turn ignition switch “ON”.

7. Select “DATA MONITOR” mode with CONSULT.
8. Check voltage of “THRTL POS SEN”.
Voltage measurement must be made with throttle posi-

tion sensor installed in vehicle.

Throttie valve conditions

THRTL POS SEN

Completely closed (a)

0.15 - 0.85

Partially open

Between {a) and {b)

Completely open {b)

35-47

If NG, adjust closed throttle position switch. Refer to “Basic

Inspection”, EC-82.

9. If itis impossible to adjust closed throttle position switch

throttle position sensor.

in “Basic Inspection”, replace
OR

@7.

Check voltage between ECM terminal € (Throttle posi-
tion sensor signal) and ground.

Voltage measurement must be made with throttle posi-

tion sensor installed in vehicle.

Throttle valve conditions Voltage (V)
Completely closed 0.15-0.85
Partially open Between {a) and {b}
35-47

Completely open

If NG, adjust closed throttle position switch. Refer to “Basic

Inspection”, EC-82.

8. Ifit is impossible to adjust closed throttle position switch
in “Basic Inspection”, replace throttle position sensor.
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TROUBLE DIAGNOSIS FOR DTC P0600, P1605

ON BOARD DIAGNOSIS LOGIC

A/T Communication Line (P0600) and A/T
Diagnostic Communication Line (P1605)

This circuit line (LAN) controls the smooth shifting up and down of
A/T during the hard acceleration/deceleration. Pulse signals are
exchanged between ECM and TCM (P0600).

This circuit line is also used to communicate maifunction informa-
tion related to A/T (Automatic Transmission) is transferred through
the line (LAN circuit) from TCM to ECM (P1605).

Be sure to erase the malfunction information such as DTC not
only in TCM but also ECM after the A/T related repair.

Diagnostic Trouble N Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
POBCO » ECM receives incorrect voltage from TCM continu- | & Harness or connectors
0504 ously. (The communication line circuit between ECM and
- TCM is open or shorted.)
P1605 » Signal from TCM is not sent to ECM. e TCM
0804 o Dead (Weak) battery

¥z MONITOR  ¥r NOFAlL L]

CMPS=RPM (POS) 650rpm
COOLAN TEMP/S 90°C
RECORD

SEF696T

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

TESTING CONDITION:
Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.
1) Turn ignition switch “ON".
2) Select “DATA MONITOR" mode with CONSULT.
3) Start engine and let it idle for at least 2 seconds (P0600)
and 40 seconds (P1605).
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-335.
OR
@ 1) Start engine and let it idle for at least 2 seconds (POB00)
= and 40 seconds (P1605).
2) Select “MODE 77 with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-335.
OR
1) Start engine and let it idle for at least 2 seconds (0504)
and 40 seconds (0804).
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “"ON".
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-335.

EC-333
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TROUBLE DIAGNOSIS FOR DTC P0600, P1605
A/T Communication Line (P0600) and A/T
Diagnostic Communication Line (P1605)

(Cont’d)
TCM
{TRANSMISSION
o
ODLU
LAN
||£|| - Deteclable line for DTG
AL — - Non-datectable line for DTC
(Ba)
&
L"J
RiL
| 2 I
JOINT
CONNECTOR-6
M58,
8]
R/L
205
F&3
R/L
ool ECM
LAN (ECCS
CONTROL
MODULE)
FG9
= Refer to last page (Foldout page)
OhTTzl2 2Te] 53 E]E18] (4s8) ’
G M49) , (F63)

1[212]4] Lefronzliafiaf1s @ 23[eal2s]ze]z7[28]ea]30]31 [az s[4
516178 [l7[1813]20lz1]z2 7 1 B E G S R R e 1 P

TEC265
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TROUBLE DIAGNOSIS FOR DTC P0600, P1605

Groove box
va

ECM harness
-— connector

e

L il
Front right door—\/

. /2
- (Transmission "
Control Module)
o

‘ /
Brake pedal /
/

é“‘\ SEF063TB

TCM__|Of CONNECTOR]|

A/T Communication Line (P0600) and A/T
Diagnostic Communication Line (P1605)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector
and TCM harness connector.

3. Check harness continuity between ECM
terminal @ and terminal @J.
Continuity should exist.
If OK, check harness for short to
ground and short to power.

NG

Y

OK

A4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

A

[

| ecm

[of connecTor]|

INSPECTION END

47

a8

DISCONNECT

[&]

SEF4280

EC-335

Check the following.
» Harness connectors

e Harness connectors
(Fea),

# Joint connector-6

o Check harness for open
or short between ECM
and TCM.

If NG, repair open circlit or

short to ground or short to

power in harness or con-

nectors.

[MA

ER

LG
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2
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)

The ECM consists of a microcomputer, diagnostic test mode
selector, and connectors for signal input and output and for power
supply. The unit controls the engine.

SEC220B

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble . Check Item
Code No. Malfunction is detected when ... (Possible Cause)
POB05
0301 e ECM calculation function is malfunctioning. e ECM
DTC No.
CONSULT . Detected items Engine operating condition in fail-safe mode
ECM
GST
Unable to Unable to |ECM ECM fail-safe activating condition
access ECM | access Diag- The computing function of the ECM was judged to be malfunctioning.
nostic Test When the fail-safe system activates, i.e. if the ECM detects a malfunction
Mode I condition in the CPU of ECM, the MALFUNCTION INDICATOR LAMP on

the instrument panel lights to warn the driver.

However, it is not possible 10 access ECM and DTC cannot be confirmed.
Engine control with ECM fail-safe

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

ECM fail-safe operation

Engine speed Engine speed will not rise more than 3,000 rpm.
Fuel injection Simultaneous muttiport fuel injection system
Ignition timing Ignition timing is fixed at the preset value.

Fuel pump relay is “ON" when engine is running
Fuel purmp and "OFF" when engine stalls.

. Cocling fan relay “ON" (High speed ¢ondition) when
Cooling fans engine is running, and “OFF” when engine stails.

Replace ECM, it ECM fail-safe condition is confirmed.

* In Diagnostic Test Mode |l (Self-diagnostic resulis)
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

¥ MONITOR  v¢ NOFAL [] PROCEDURE
CMPS*RPM (POS) 650rpm NOTE:
MAS AIR FL/SE 1.5V If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, aiways turn ignition ]
switch “OFF” and wait at least 5 seconds before conducting
the next test.

1) Turn ignition switch “ON”. A

2) Select “DATA MONITOR” mode with CONSULT.

RECORD J 3) Start engine and run it for at least 2 seconds at idle

SEFGOST speed.

4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-338. )
OR LG
1) Turn ignition switch “ON”.
2) Select “Mode 7”7 with GST.
) Start engine and run it for at least 2 seconds at idle
speed.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE", EC-338. IFE
OR
1) Turn ignition switch “ON".
2) Start engine and run it for at least 2 seconds at idle AT

speed.

3) Turn ignition switch "OFF” and wait at least 5 seconds.

4) Perform “Diagnostic Test Mode Il (Self-diagnostic PD
results)” with ECM.

5) If 1st trip DTC is detected, go to “DIAGNOSTIC A
PROCEDURE”, EC-338.

EC-337 499
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

r

1} Turn ignition switch “ON".
2) Select “SELF-DIAG RESULTS”
mode with CONSULT.
3) Touch “ERASE".
OR

1) Turn ignition switch “ON™.
2) Select MODE 4 with GST.
3) Touch “ERASE”.

OR

1} Turn ignition switch “ON”.

2) Erase the Diagnostic Test Mode
Il {Self-diagnostic resulis}
memory.

h 4

PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE.
See previous page.

Y

again?

s the DTC P0OGO5 (0301) displayed

Yes

No

r

INSPECTION END

EC-338

Replace ECM.




TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BAROQ) Switch Solenoid Valve

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed - Gl
- - Start signal A
1gnilion switch » MAP/BARO
ECM p| switch sclenoid
Throttle position valve EM

Throttle position sensor

¥

LG

Vehicle speed sensor Vehicle speed

Y

This system allows the absolute pressure sensor to Solenaid Conditions
monitor either ambient barometric pressure or —— oh EE
intake manifold pressure. The MAP/BARO switch . FSLJS seconds after turning ignilion swile
solenoid valve switches between two passages by OR
ON-OFF puise signals from the ECM. (One passage o For 5 seconds after starting engine AT
is from the intake air duct, the other is from the OR
intake manifold.) Either ambient barometric pres- « More than 5 minutes after the solenoid valve
sure or intake manifold pressure is applied to the ON shuts OFF. PD
absolute pressure sensor. and
o Throttle vaive is shut or almast fully shut for
more than 5 seconds EA
and
o Vehicle speed is less than 100 km/h (62
MPH). BA
Absolute pressure sensor COMPON ENT DESCR'PT'ON R

The MAP/BARQ switch solenoid valve switches its air flow pas-
sage according to the voltage signal sent from the ECM. When 8T
voltage is supplied from the ECM, the MAP/BARQO switch solenoid

From air duct t

ﬁake turns “ON”. Then, the absolute pressure sensor can monitor the
manifold ambient barometric pressure. When voltage is not supplied from BS
vacuum the ECM, the MAP/BARO switch solenoid valve turns “OFF”. Then,
signal the sensor monitors intake manifold pressure.
BY
SEF417Q
A

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.
SPECIFICATION EL

MONITOR ITEM CONDITION
e For 5 seconds after tuming ignition switch “ON” BARO

MAP/BARO Sw/v | e For 5 seconds after starting engine [B)4
e More than 5 seconds after starting engine MAP

EC-339 501 |
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TROUBLE DIAGNOSIS FOR DTC P1105

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

(Cont’d)

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG Voltage)
NO.
[Ignition switch "ON"]
For 5 seconds after turning ignition switch
“ON” Approximately OV
41 W MAP/BARO switch sole- L For 5 seccnds after starting engine.

noid valve

|Ignition switch “ON"]

More than 5 seconds after turning ignition

BATTERY VOLTAGE

_switch “ON (11 - 14V)
|_ More than 5 seconds after starting engine
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble o Check Items
Code No. Malfunction is detected when ... (Possible Cause)
P1105 A) MAP/BARO switch solenoid valve receives the Harness or connectors o
1302 voitage supplied though ECM does not supply {MAP/BARO swilch solenoid valve circuit is open
the voltage to the valve. or shorted.
MAP/BAROQ switch solenoid valve
B) There is little difference between MAP/BARC Harness or connectors
switch solenocid valve input voltage at ambient {MAP/BARO switch solenoid valve circuit is open
barometric pressure and voltage at intake mani- or shorted.}
fold pressure. Hoses
(Hoses are clogged, bent, kinked, disconnected,
not connected properly.)
Absolute pressure sensor
MAP/BARO switch solenoid valve
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR  # NoFAIL [] PROCEDURE
CMPSsRPM{POS) 750rpm Perform “Procedure for malfunction A” first. If the 1st trip DTC
COOLAN TEMP/S 85°C cannot be confirmed, perform “Procedure for malfunction B".
NOTE:
if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF”’ and wait at least 5 seconds before conducting
the next test.
RECORD |
SEF887T

EC-340



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve
(Cont’d)
Procedure for malfunction A
TESTING CONDITION: &l
Before performing the following procedure, confirm that bat-
tery voltage is more than 11V at idle.
1) Turn ignition switch “ON” and select “DATA MONITOR" A
mode with CONSULT.
2) Start engine and let it idle.

3) Wait at least 10 seconds. ' =i
4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-345.

OR LG
1) Start engine and let it idle.
2) Wait at least 10 seconds.
3) Select “MODE 7 with GST.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-345.
OR FE

Start engine and let it idle.
Wait at least 10 seconds. '
Turn ignition switch “OFF”, wait at least 5 seconds and AT
then turn “ON”.
Perform “Diagnostic Test Mode Il (Self-diagnostic
resuits)” with ECM. FD
5) If 1st trip DTC is detected, go 1o “DIAGNOSTIC

PRCOCEDURE", EC-345.

Lz

2

A
[%A
BR
Procedure for malfunction B 8T
% MONITOR % NoFal [ 1) Start engine and warm it up to normal operating tem-
CMPSeRPM(POS) 650rpm perature. _ _
COOLAN TEMP/S 85°C 2) Turn ignition switch “OFF” and wait at least 5 seconds. RS
TANK F/TMP SE 29°C 3) Turn ignition switch “ON” again and select “DATA

MONITOR” mode with CONSULT.
4y Make sure that “TANK/F/TEMP SE” is more than o°c BT

(32°F).
5) Start engine and let it idle for at least 10 seconds.
i RECORD | 6) If 1st trip DTC is detected, go to “DIAGNOSTIC A
SEF397W PROCEDURE”, EC-295.
OR i
& 1) Start engine and warm it up to normal operating tem- EL
perature.

2) Turn ignition switch “OFF” and wait at least 5 seconds. 15

3) Turn ignition switch “ON™. =

4) Check that voltage between ECM terminal @) and
ground is less than 4.2V.

5) Start engine and let it idle for at least 10 seconds.

6) Select “MODE 7" with GST.

7) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-295.

EC-34#1 503 |
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TROUBLE DIAGNOSIS FOR DTC P1105

ECM | conneCTOR|H

a1

SRS

by

Manifold Absolute Pressure (MAP)/Barometric

Pressure (BARO) Switch Solenoid Valve
(Cont’d)

SEF398W

OR

1)

Start engine and warm it up to normal operating tem-

perature.

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

3) Turn ignition switch “ON".

4) Check that voltage between ECM terminal @ and
ground is less than 4.2V.

5) Start engine and let it idle for at least 10 seconds.

6) Turn ignition switch “OFF”, wait at least 5 seconds and
then turmn “ON".

7) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

8) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-295.

EC-342



TROUBLE DIAGNOSIS FOR DTC P1105

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

(Cont’d)
EC-SW/V-01
@Gl
B : Detectable line for DTC
- e  Non-detectable line for DTC MA
IGNITION SWITCH
ON or START

EM

FUSE BLOCK |Referto EL-POWER.
% 10A (J/B)

=@

|

GfY

FE

FB3
D)
AT
el
EA
C e
A
SOLENOID B4
VALVE
|_2J Fi24
L BE
R/B
G129
ST
|—-JW

T3]

(CONTROL BT
MODULE)
F69
[FIA
Refer to last page (Foldout page).
&1 F B} EA [52] ' E“_-n
F80 2 ) (F14
it
10X

—
o1

oefiodicel feelealos] [o7]ofeoles] [67]ec]es!
fododhodhiee]  Taeferleefas[ealealse] Jealea
fotiodeo] _[sleofzafrelrrlzslzs]  [g1leolsolsel 7]

eeor]o] AImEE 127

TEC479

EC-343 505



TROUBLE DIAGNOSIS FOR DTC P1105

EGR valve

EGRC-solenoid
valve & MAP/BARO
switch solencid valve

SEF386W

DISCONNECT
€

iyl
D S

SEF431L1

B — —
& €

—

ECM  |o[conNECTOR]|

i3

H

[Q]

SEF4320

506

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

(Cont’d)
DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for malfunction
A", perform “Procedure A” below. If the trouble is detected
after “Procedure for malfunction B”, perform “Procedure B”

on the next page.

Procedure A

INSPECTION START

A 4

CHECK POWER SUPPLY. NG | Gheck the foltowing.

1. Turn ignition switch “OFF", | e Harness connectors

2. Disconnect MAP/BARO switch solenoid (FzD), (Fn), (Fea),
valve harness connector. e 10A fuse

3. Turn ignition switch “ON”. e Hamess for open or

4. Check voltage between terminal (I and short between MAP/
engine ground with CONSULT or tester. BARO switch solenoid
Voltage: Battery voltage valve and fuse

If NG, repair hamess or
OK
connectors.
E] ¥

CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.

1. Tumn ignition switch "OFF”. | & Harness connectors

2. Disconnect ECM harness connector. (), (Fz)

3. Check harness continuity between ECM e Hamess for open or
terminal @) and terminal & with CON- short between MAP/
SULT or tester. BARO switch solenoid
Continuity should exist. valve and ECM
If OK, check harness for short to If NG, repair open circuit or
ground and short to power. short to ground or short to

OK power in harness or con-
nectors.
h 4
NG

CHECK COMPONENT

{(MAP/BARQ switch solenoid valve).
Refer to “COMPONENT INSPECTION"
on next page.

OK
y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

h 4

INSPECTION END

EC-344

Replace MAP/BARO
switch solenoid valve.




TROUBLE DIAGNOSIS FOR DTC P1105
Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

EGR valve

(Cont’d) _
Procedure B

INSPECTION START ,’@f
CHECK VACUUM SOURCE AND CIR- & CHECK COMPONENT
valve & MAP/BARC CUIT TO MAP/BARO SWITCH SOLE- (Absolute pressure sen-
switch solencid valve  SEF396W| | NOID VALVE. sor). =M
1. Start engine and warm it up to normaf 1. Check for disconnection
A Absolute pressure operating temperature. of vacuum hose con-
C—/&-H sensor 2. Turn ignition switch “OFF™. nected to the sensor. LG
: / Vacuum gauge 3. Connect the MAP/BARO switch sole- 2. Disconnect sensors
@l@\ 3 noid valve and absolute pressure sen- connector and check
sor with a rubber tube that has a sensor harness connec-
= vacuum gauge. tor for water.
’ ' 4. Turn ignition switch “ON". Water should not exist. B
5. Select “MAP/BARO SW/V” in Refer to “COMPONENT
“ACTIVE TEST” mode with INSPECTION” of
/ CONSULT. “TROUBLE DIAGNOSIS o
3-way connéclor  SEF385U 6. Start engine and let it idle. FOR DTC P0105”, EC- Al
7. Touch “MAP” and “BARO™ alter- 130.
natively.
WacTveTESTH [ OK NG PD
MAP/BARO
MAP/BARO SWA  Baro SWiS Vactum .
zzz======- MONITOR ==zzzzz==: , Repair (dis- A
CMPSsRPM(REF) 737rpm BARC Should not exist cor?nect(ion)
MAP/BARO SWHV BARO MAP Should exist. or replace
ABSOL PRES/SE 4.3V absolute Eﬂzﬁ
OR pressure
.'IE“ 4. Turn ignition switch “ON"". Sensor or
BARO MAP A2 5. Check vacuum gauge within 5 harness BR
SEFQ47V seconds after iuming ignition connectors.
switch “ON".
Vacuum should not exist. A4 S
W ACTIVETEST H D 6. Start engine and let it idle. Go to “TROUBLE DIAG-
MAP/BARO SW/V MAP 7. Check vacuum gauge. NOSIS FOR 'NTEBM”' .
z=zz====== MONITOR zzzz=zz==¢ Vacuum should exist. TENT INCIDENT” in £G- RS
108.
CMPS*RPM(POS) 737rpm NG
MAF/BARD SW/V MAP =
ABSOL PRES/SE 1.3V B L 4 BT
CHECK HOSE. NG | clean, repair or reconnect
1. Turn ignition switch “OFF”. | the hose. YA
BARO m 2. Check hose for clogging, cracks, dis- If NG, check vacuum port ‘
SEFD4BY connection or improper connection. for clogging.
B OK r OK [EiR
CHECK INTAKE SYSTEM.
Check the intake system [
for air leaks.

®
{Go to next page.)

—
%k Improper connection
: SEF109L

EC-345 507



TROUBLE DIAGNOSIS FOR DTC P1105

ME R

@ O

SEF431U

ECM __|O| CONNECTOR]|

am

41

[Q]

SEF432U

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

{MAP/BARO switch solenoid valve).
Refer to “COMPONENT INSPECTION”

on next page.

OK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108,

h 4

INSPECTION END

EC-346

(Cont’d)
®
l

CHECK POWER SUPPLY. NG | Check the foilowing.

1. Turn ignition switch “OFF”". "| e Harness connectors

2. Disconnect MAP/BAROQ switch solenoid GIDAGDRGH]
valve harness connector. e 10A fuse

3. Turn ignition switch “ON”. « Harness for open or

4. Check voltage between terminal (D and short between MAP/
engine ground with CONSULT or tester. BARO switch solencid
Voitage: Battery voltage valve and fuse

If NG, repair harmess or
OK connectors.
D v

CHECK OUTPUT SIGNAL CIRCUIT. NG | check the foliowing.

1. Tumn ignition switch “OFF”, "] e« Harness connectors

2. Disconnect ECM harness connector. (GID}

3. Check hamess continuity between ECM e Harness for open or
terminal @ and terminal @ with CON- short between MAP/
SULT or tester. BARQ switch solenoid
Continuity should exist. valve and ECM
If OK, check harness for short to If NG, repair open circuit or
ground and short to power. short to ground or short to

power in harness or con-
OK nectors.
h 4

CHECK COMPONENT NG | Repair (disconnection} or

(Absolute pressure sensor). | repiace hamess connec-

1. Check for disconnection of vacuum tors or replace absolute
hose connected to the sensor. pressure sSensor.

2. Disconnect sensor's connector and
check sensor harness connectors for
waler.

Water should not exist.

Refer to “COMPONENT INSPECTICN” of

“TROUBLE DIAGNOSIS FCR DTC

PO105", EC-123.

OK
k4
GHECK COMPONENT NG | Replace MAP/BARO

switch solenoid valve.




TROUBLE DIAGNOSIS FOR DTC P1105

mAcTiveTESTE [

MaP/BARC SW/V  Baro

=========: MONITOR =====zz===
CMPS*RPM(REF} 737rpm
MAP/BARO SW/V BARO
ABSQOl PRES/SE 4.3V

SEF047V)

B ACTIVETEST I Il
MAP/BARO SW/V MAP
===z==z==x MONITOR ==z=zz=-=c
CMPS*RPM{PQOS) 737rpm
MAP/BARDO SW/V MAP
ABSOL PRES/SE 1.3V

[ BARC |V

SEFQ48V

BATTERY

MEC488B

Manifold Absolute Pressure (MAP)/Barometric

Pressure (BARO) Switch Solenoid Valve
(Cont’d)

COMPONENT INSPECTION
MAP/BARO switch solenoid valve

1. Start engine and warm it up to normal operating tem-

perature.

2, Perform “MAP/BARO SW/V" in “ACTIVE TEST” mode

with CONSULT.
3. Check the following.

e Condition: At idle under no-load
e CONSULT display

MAP/BARO SW/V

ABSOL PRES/SE (Voltage)

BARC

More than 2.6V

MAP

Less than the voltage at BARO

e Time for voltage to

change

MAP/BARO SW/V

Required time to swiich

BARO

to MAP

MAP to BARCQ

Less than 1 second

4. If NG, check solenoid valve as shown below,

OR

1. Remove MAP/BARO switch solenoid valve.
2. Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between (& and between & and ©
12V direct current supply
between terminals (@ Yes Mo
and &
No supply No Yes

3. Check the time required for the solenoid valve to switch.

It should be less than 1 second.
4. If NG, repiace solencid valve.

5. If OK, check “Absolute pressure sensor”. Refer to

“COMPONENT INSPECTION”, EC-130.

EC-347

WA
EM
LG
[Flg
AT
PD
[FA
RA

ER

509



510

TROUBLE DIAGNOSIS FOR DTC P1110 (-B1), P1135 (-B2)

Intake Valve Timing Control (P1110: Left bank),
(P1135: Right bank)

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

Y

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Intake
valve tim-

ECM p iNg control

Throttle position sensor Throttte position

solenoid
valve

Vehicle speed

Vehicle speed sensor

The intake valve timing contro! system is utilized to
control intake valve opening and closing timing.
Engine coolant temperature signals, engine speed,
amount of intake air, vehicle speed and throttle posi-
tion are used to determine intake valve timing.

The intake camshaft sprocket position is regulated
by oil pressure controlled by the intake valve timing

When ECM sends ON signal to intake valve timing
control solenoid valve, oil pressure is transmitted to
camshaft sprocket. Then, intake side camshaft is

advanced.

control.

Intake valve timing

control solenoid valve\

ECM
il
pressure
’
Piston & ‘f}
Drain
: HR
= |
EEsEEmaro=n=sl
- 8 H
SE==z==7:

Camshaft sprocket
(Intake side)

Return spring

le— Amount of intake air {From mass air flow sensor)

l«—— Engine spped signal (From camshaft position Sensor)

l«— Engine coolant temperature (From engine coolat temperature sensor)
l«_— Throttle valve idle position (From throttle position sensar)

le—— Vehicle speed (Fram vehicle speed sensor)

4= Solencid valve ON (®)

<a Solancid valve OFF (1))

Intake opens & Exhaust closes
Overlap {20°}

Intake
closes

Effect

Torque

Engine speed —
SEF587TA

EC-348



TROUBLE DIAGNOSIS FOR DTC P1110 (-B1), P1135 (-B2)
Intake Valve Timing Control (P1110: Left bank),
(P1135: Right bank) (Cont’d)

OPERATION
Intake valve timing intake valve openin
Engine operating condition control . p 9 Valve overlap Engine valve timing -
- and closing time &
solenoid valve
e« Engine coolant temperature is
between 15°C (58°F) to 110°C A
(230°F} and engine speed is
between 1,100 rpm and 4,600 ON Advance Increased ®
rpm. EM
e During high load condition
e Vehicle speed is more than 4
km/h (2 MPH). LG
Those other than above OFF Normal Normal @
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
[=
MONITOR ITEM CONDITION SPECIFICATION FE
¢ Engine is in warm up condition. N —_—
. . ; OFF — ON (Using “INTA TIM-B1 (-B2)” in “DATA
:mx Sgt_g; : gﬁ?;:;Z‘;Zﬁgs':e'g"afczzr”afé?gg(;z{“' MONITOR", the difference of degree between “OFF” and AF
« Vehicle speed is more than 4 km/h (2 MPH). ON" is approximately 20 deg.
PD
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).
TER- A
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO. RA
[Engine is runni@
24 .
(RH) BR7Y L intake vaive timing control solenaid is operat- | APProximately 0V BE
Intake valve timing control ing.
solenoid valves |Engine is running.|
25 ST
wy | BR .. Intake vatve timing control solenoid is not Battery voltage
operating.
Approximately 0V EBS
M
70 [Engine is running. Aoy BY
RH R/L |___ 2f- it
(RH) Idle speed oy
Intake valve timing control SEF551T ol
position sensors Approximately OV
BDX
71 [Engine is running.|
LH w |_
(LH) Engine speed is 2,000 rpm.
TSEFs52T

EC-349 511
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TROUBLE DIAGNOSIS FOR DTC P1110 (-B1), P1135 (-B2)

Intake Valve Timing Control (P1110: Left bank),
(P1135: Right bank) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble
Code No.

Malfunction is detected when ...,

Check ltems
{Possible Cause)

P1110
0805

(Left bank)

Comparing the intake valve timing position when the
intake valve timing solenoid is ON with that when the
solenoid is OFF, the difference does not exceed a cer-

P1135
1301

{Right bank)

e Harness or connectors
{The left bank intake valve timing control position
$ensor circuit is open.)

o Intake valve timing control position sensor

tain limit.

e Accumulation of debris to the signal pick-up partion
of the camshaft

4 MONITOR  v¢ NOFAIL[]

CMPS-RPM (POS)
MAS AIR/FL SE
COOLANT TEMP/S
VHCL SPEED SE
B/FUEL SCHOL
INT/V SOL-B1
INT#V TIM-BA

1200rpm
1.9V
g2°C
24kmvh
2.0msec
OFF
97deg

NOTE:

RECORD

® "

SEF592T)

2)
3)

4)
5)
6)
7)

8)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive at safe speed.

K “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting

the next test.

Warm up engine to normal operating temperature [more
than 82°C (180°F)].
Turn ignition switch “OFF” and wait at least 5 seconds.
Tum ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT,
Restart engine and wait at least 30 seconds.
Turn TCS switch “OFF”.
Shift A/T selector lever to “2nd” position.
Gradually raise engine speed and keep it between
1,100 rpm and 1,500 rpm for at least 20 seconds. (Test
is completed when “INT/V SOL - B1 in “DATA MONI-
TOR” with CONSULT remains “OFF”. If indication is
“ON”, repeat 7.
Quickly raise engine speed to more than 2,500 rpm and
keep it there for at least 6 seconds. (Test is completed
when “INT/V SOL - Bt in “DATA MONITOR"” with CON-
SULT remains “ON”. If indication is “OFF”, repeat 8.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-354.

OR

88N =

.

Warm up engine to normal operating temperature.
Turn ignition switch “OFF” and wait at least 5 seconds.
Restart engine and wait at least 30 second.
Turn TCS switch “OFF".
Shift A/T selector lever to “2nd” positions.
Gradually raise engine speed and keep it between
1,000 rpm and 1,500 rpm for at least 12 seconds.
Quickly raise engine speed to more than 2,500 rpm and
keep it there for at least 6 seconds.
Select “MODE 77 with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-354.

OR

NO
JOOLS

L=

Warm up engine to normal operating temperature.
Turn ignition switch “OFF” and wait at least 5 seconds.
Restart engine and wait at least 30 seconds.

Turn TCS switch “"OFF”.

Shift A/T selector lever to “D” position.

EC-350



TROUBLE DIAGNOSIS FOR DTC P1110 (-B1), P1135 (-B2)

intake Valve Timing Control (P1110: Left bank),
(P1135: Right bank) (Cont’d)

6) Gradually raise engine speed and keep it between
1,000 rpm and 1,500 rpm for at least 12 seconds.
7) Quickly raise engine speed to more than 2,500 rpm and
keep it there for at least 6 seconds. 3l
8) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
9) Perform “Diagnostic Test Mode Il (Self-diagnostic 374
results)” with ECM.
10) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-354. EM
LG
FE

AT

[RiA\
BIR
ST
RS

BT

EC-351 513



TROUBLE DIAGNOSIS FOR DTC P1110 (-B1), P1135 (-B2)

Intake Valve Timing Control (P1110: Left bank),
(P1135: Right bank) (Cont’d)

LEFT BANK
IGNITION SWITCH 7 mmmam : Detectable line for DTC
ON or START m—  Non-detectable jine for DTC

10A [ (u/B)

FtJSE BLOCK |Refer to EL-POWER.
%

z
ea] ]
Gy

o @
Sl

F2z @ G/y =pp To EC-EGRCNV
GIY
1 |1INTAKE
VALVE TIMING
CONTROL SOLENOID
VALVE LH
BEE
BR
BR
3]
IVCL ECM
(ECCS
CONTROL
MODULE)

Refer to last page {Foldout page).

[] (wa9), (Fe2)
B

[95]04]0s] e7]66]es
Eﬂ.ﬂﬂﬁﬁm.. [64]e3152]

Elsolrslrelrlelrs] | [siloolsolsel |
5756185

TEC268
514

EC-352



TROUBLE DIAGNOSIS FOR DTC P1110 (-B1), P1135 (-B2)
Intake Valve Timing Control (P1110: Left bank),
(P1135: Right bank) (Cont’d)

RIGHT BANK
EC-IVC-RO1
IGNITION SWITCH 7] s : Dotectable fine for DTC
ON or START s : NoN-dilectable line for DTC A
FUSE BLOCK | Refer to EL-POWER. ijﬂ
10A | (J/B) 4
(EY L6
Y
Fle
' AT
F23 @ Gry =pp To EC-EGRCV E)
GIY »
[ =
1l INTAKE
VALVE TIMING
% SE&TEH% SOLENOID
D g
o F27 qu
BR/Y -
oT
BR/Y
]l -
IVCR ECM RS
(ECCS
oy
Fag BT
A
Refer to last page (Foldout page).
T @D G =
..
B
[y

TEC269

EC-353 515



TROUBLE DIAGNOSIS FOR DTC P1110 (-B1), P1135 (-B2)
Intake Valve Timing Control (P1110: Left bank),

[ H 7
PO BT Nl S (P1135: Right bank) (Cont’d)
B \ Intake valve timing
3 sontrel solenoid valve DIAGNOSTIC PROCEDURE
\harness connector 3
w57 (left bank) Z55< 3 ) INSPECTION START
”” A L
l
CHECK POWER SUPPLY. NG | Check the following.
1. Stop engine. ”| @ Harness connectors
2. Disconnect intake valve timing control G
SEFS0aTA solenoid valve harness connector. o 10A fuse
3. Tum ignition switch “ON". e Harness for open or short
P1135 {-B2) 4. Check voltage between terminal @ and between the intake valve
Ay ground. timing control selenoid
Voltage: Battery voltage valve and fuse
OK If NG, repair harmness or
connectors.
B ¥
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
1. Turn ignition switch “OFF". 1 tors.
Fraont 2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
SEFSG5TA terminal RH @, @ LH and solenoid
valve terminal @ .
DIECONNEDT Continuity should exist.
ié}l @i@\ @ it OK, check harness for short to ground
TS, ) and short to power.
1] _hES (LH)
(RH) LS
CHECK ENGINE OIL PRESSURE. NG | Repair lubrication system.
Refer to LC section (“Qil Pressure Check”, o
I . “ENGINE LUBRICATION SYSTEM").
® & L CK
SEF837U hd
CHECK INTAKE AIR SYSTEM. NG | Repair intake air system.
& mecaner [ DISEONNECT Check intake air system for leaks. "
CAE A€ Tox
([ Ecm |0@NNECTOH]| l:dz_p(LH) CHECK INTAKE VALVE TIMING CON- NG‘ Repair or replace.
(RH) 24 or 25 {LH) (F) (RH) TROL PCOSITION SENSOR.
Refer to DTC P1140, EC-363.
i OK
&) @] ®
(Go to next page.)
SEF433U

>16 EC-354




TROUBLE DIAGNOSIS FOR DTC P1110 (-B1), P1135 (-B2)

Intake Valve Timing Control (P1110: Left bank),
(P1135: Right bank) (Cont’d)

®

'

CHECK COMPONENT NG [ Replace intake valve timing @l
(Intake valve timing control solencid valve}. control solenoid valve.
Refer to “COMPONENT INSPECTION”
below.

¥

MA

OK

Y
Replace intake valve timing control
sprocket with camshaft.

¥

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

Y

INSPECTION END

AT
COMPONENT INSPECTION
Intake valve timing P@
control solenoid vaive | Intake valve timing control solenoid valve
1. Check oil passage visually for any metal debris. 24,

2. Supply intake valve timing control solenoid valve terminals with
battery voltage.
3. Make sure that inside plunger protrudes. B

o If NG, replace intake valve timing control solenoid valve.
unger

SEF783T)

ST
RS
BT
A

EL
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TROUBLE DIAGNOSIS FOR DTC P1120

S Secondary Throttle Position Sensor (STPS
™ - y
VS COMPONENT DESCRIPTION
Secondary ihrottle The secondary throttle position sensor responds to the movement

Posmon sense; of the throttle moter which is controlled by the TAC module.

This sensor is a kind of potentiometer which transforms the sec-
ondary throttle position into output voltage, and emits the voltage
signal to the TAC module. In addition, the sensor detects the open-
ing and closing speed and position of the secondary throttle valve
and feeds the voltage signal to the TAC module.

Another case is when the secondary throttle valve opening
becomes smaller than the ordinary throttle valve opening due to
TCS operation. In this case, the signal from the secondary throttle
valve is used for engine control. This replaces the signal from the
ordinary throttle position sensor. The signal of the secondary
throttle valve first enters the TAC module, from where it is sent to

SEF0B4T)

the ECM.
Supply voltage: 5V
(Applied between terminal Ne. 1 and 3}
6.0
Secondary J
throttle Output voltage between
position

sensar

SR

terminal No. 2 and 3
4.0 }

7

2.0 /

-

0 45 850 135
Throttle valve opening angle {(deg)

Output vollage between terminal Mo, 2 and 3 {V)

SEF303T

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM GONDITION SPECIFICATION
& Ignition switch: ON Throttle valve: fully closed 0.60 - 1.15V
(Engine stopped) Throttle valve: fully cpen 4.3.47V

THRTL/P SEN2

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MINAL ITEM
o | coon CONDITION (BC voltage)

llgnition switch “ON”|

Approximately 3 seconds after ignition switch Approximately 3.4V

Secondary throttle position “ON" and thereafter
sensor [ignition switch “ON"]

66 L

1: Disconnect throttle motor harness conneactor. Approximately 0.4V

Fully close secondary throitle valve by hand.

518 EC-356



TROUBLE DIAGNOSIS FOR DTC P1120
Secondary Throttle Position Sensor (STPS)

(Cont’d)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble . Check ltems
Code No. Malfunction is detected when ... " (Possible Cause)
P1120 A) An excessively low or high voltage from the sensor | e Hamess or connectors Gl
0408 is sent to ECM. (The sensor circuit is open or shorted.)
B) Raticnally incorrect voltage is sent to ECM com- e Harness or connectors
pared with the signals from mass air flow sensor, e Secondary throttle position sensor M2,
camshait position sensar and IACV-AAC valve. e TCM
B
DIAGNOSTIC TROUBLE CODE CONFIRMATION Le
PROCEDURE
Perform “Procedure for malfunction A’ first. If the 1st trip DTC
cannot be confirmed, perform “Procedure for malfunction B”. i«
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition E
switch “OFF” and wait at least 5 seconds before conducting
the next test.
A
—TToR - = Procedure for malfunction A o0
C‘;PS.RPM o x ‘;’SZA’L 1) Turn ignition switch “ON” and select “DATA MONITOR”
rpm i
COOLAN TEMP/S 90"% mode Wlth CONSULT'
2) Start engine and wait at least 5 seconds. EA

3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-360.
OR By
1) Start engine and wait at least 5 seconds.
2/ 2) Select “MODE 7" with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC (R

RECORD
—— PROCEDURE”, EC-360.
OR
noy 1) Start engine and wait at least 5 seconds. 50

N 2) Turn ignition switch “OFF”, wait at least 5 seconds and

then turn “ON”.
3) Perfrom “Diagnostic Test Mode Il (Self-diagnostic RS

results)” with ECM.
4) if 1st trip DTC is detected, go to “DIAGNCSTIC

PROCEDURE”, EC-360. - BT

EL

1D

EC-357 519
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TROUBLE DIAGNOSIS FOR DTC P1120

—

| Secondary
%‘Q throttle valve
e

VG

=3
-
&)
[+
-

v

O

DTN

o

——

=4
‘

e

\

o
0
\_

'@ AQ
.
X

SEF065T|

NG deta
THRTL/P SEN2
165:38 x0.1V
0 13 26 38 51
1 1 1 J »

oo*og THRTL/P SEN2  0"00
+03"54 15:38

OK deta

x0.1V +03"54

13 26 38 51
1 ) 1 1

>
" |
:

......

-
-

-

-
_____
—————

........

SEF580R

®

A € &

[ _ecm o] connectonl|

€66

@L

/)

SEF749W

Secondary Throttle Position Sensor (STPS)
(Cont’'d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the secondary
throttle position sensor circuit. During this check, a DTC might not
be confirmed.

WARNING:
Before touching the secondary throttle valve, be sure to dis-
connect the throttle motor harness connector. Failure to do so
may cause injury due to accidental actuation of the valve.

1) Start engine and warm it up to normal operating tem-
perature.

2) Turn ignition switch “OFF” and disconnect throttle
motor harness connector.
3) Remove intake air duct.
4) Turn ignition switch “ON”.
5) Select “MANUAL TRIG” and “HI SPEED” in “DATA
MONITOR” mode with CONSULT.
6) Select “THRTL/P SEN2” in “DATA MONITOR" mode
with CONSULT.
7) Press RECORD on CONSULT SCREEN at the same
time close the secondary throttle valve by hand.
8) Print out the recorded data and check the following:
e The voltage when secondary throttle valve is closed
by hand is approximately 0.60 - 1.15V.
e The voltage decrease is linear in response to second-
ary throttle valve closing.
e The voltage when secondary throttle valve is fully
opened is approximately 4.3 - 4.7V.
9) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-360.
CR
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Turn ignition switch “OFF” and disconnect throttle
motor harness connhector.
3) Remove intake air duct.
4) Turn ignition switch “ON”.
5) Check the voltage between ECM terminal @ and
ground, then check the following:
e The voltage when secondary throttle valve is closed
by hand is approximately 0.4 - 0.86V.
e The voltage decrease is linear in response to second-
ary throttle valve closing.
e The voltage when secondary throttle valve is fully
opened is approximately 3.3 - 3.5V.
8) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-360.

EC-358



TROUBLE DIAGNOSIS FOR DTC P1120

Secondary Throttle Position Sensor (STPS)

(Cont'd)
EC-STPS-01
SECONDARY THROTTLE @l
POSITION SENSOR
'Yv Fa7 s - Dotectable fine for DTC A
T [ [ | e Non-detectable line for DTC M
BEAW W B
- PN EM
[ i
[ |
[ |
| I F27 F27 To EC- ﬂ:-@
i | @ ® B ECTS
I I
I | GF1
| ! @ B
| | To EC-
| ! ; MAIN —
I I @z & >
I I
! I
4 : : @crs AT
| i B
I | I_l_l
[ I 235
[ | - FD
| I I—l—I
o D
o N (& PA
l I |—'—)
! I Ll omr
I I CONNE- RA
! | CTOR-18
B R o o
| ) - rB - BR
B B B B
1 I B F61 F&2
I [ | |
I [
g
1 r—s —
BAMW W B B B L L B B Fod Fos
C=l [ Gogl [ Gl = IGesll Iz EAl TeM RS
SENP  8TPS GND  GND-A GND STPS |1ac STPS GND-A SENS | (TRANSMISSION
OUT  |MODULE ECM [ GnD (COI‘STHLgL
F69 MODULE} ST
A
=] - Refer to last page (Feldout page) HA
AE& Chhhm e @. @&
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TROUBLE DIAGNOSIS FOR DTC P1120

e ™~ o 1
P /\Secondary throttle
2 W position sensor

N harness connecior

SEF066T

Secondary Throttle Position Sensor (STPS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

r

T

i

3

[ E
ho )

SEF8950)

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect secondary throttle position
sensor harness connactor.

3. Turn ignition switch “ON".

4, Check voltage between terminal (3 and
ground with CONSULT or tester.
Voltage: Approximately 5V

NG

OK

B
v

Repair harness or connec-
tors.

SO, N

|| level gauge

CHECK GROUND CIRCUIT,

1. Turn ignition switch "OFF”.

2. l.oosen and retighten ground screw.

3. Check harness continuity between ter-
minal (I and engine ground.
Continuity should exist.
If OK, check harness for short tc
ground and short to power.

NG

AE O
i)

T.S.
iz

SEFS000Q

522

OK

Y

®
{Go to next page.}

EC-360

b4

Check the following.
& Harness connectors

D, D)

e Harness connectors

CORED.

« Hamness connectors
GD)

e Joint connector-16

e Harness for open or
short between sensor
and throttle actuator con-
trol (TAC) module

» Harness for open or
short between secondary
throttle position sensor
and ECM

e Mamess for open or
short between secondary
throttle position sensor
and TCM (Transmission
Control Module}

If NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.




TROUBLE DIAGNOSIS FOR DTC P1120
Secondary Throttle Position Sensor (STPS)
(Cont’d)

DISCONNECT n
A€ & ¢
— @ IMSCONNECT l
[ecwm |;|co~~5cmn|| & NG G
[—] N

CHECK INPUT SIGNAL CIRCUIT. Repair harness or connec-
[1]2][3]4]s]6][7[8[9]10 1. Disconnect ECM hamess connector tors.
K EE[BEREES and throttle actuator control module
harness conneactor. : MA
2. Check harness continuity between ECM
@ terminal §§ and throttle actuator control
module terminai @ , sensor terminal @
and throttle actuator control module ter- Bl
minal @ .

Y

SEF447U

Continuity should exist.
If NG, repair open circuil or short to G
ground or short to power in harness or L

-Sl % E“éj connectors. —
:

B =l
al [[2[3]4]5[6]7[8]sfig)l | | CHECK COMPONENT NG> Replace secondary throttle
(hiehjsTdrsieliaiged| | | (Secondary throttle position sensor). position sensor. Refer to
Refer to “COMPONENT INSPECTION” BR section. FE
below.
@ Refer to BR section {“Adjustment for Sec-
ondary Throttle Position”, “TRACTION AT
sErasor| | CONTROL SYSTEM — TCS —7} for
adjustment.
0K ED)
X
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108. [FA
v )
INSPECTION END
BR
/@ T COMPONENT INSPECTION 8T
@ S. Eé} Secondary throttle position sensor
AR WARNING: BS
Before touching the secondary throttle valve, be sure to dis-
connect the throttle motor harness connector. Failure to do so
may cause injury due to accidental actuation of the valve. BT
@ 1.  Turn ignition switch “OFF"”.
2. Disconnect secondary throttle position sensor hamess con-
- nector. HA
J— 3. Disconnect throttle motor harness connector.
4. Remove intake air duct.
5. Make sure that resistance between terminals @ and @ EL |
changes when opening secondary throttle valve manually.
1B
Throttie valve conditions Resistance at 25°C {77°F) |
Completely closed Approximately 0.6 kQ
Partially open 0.6 - 4.0 k2
Completely open Approximately 5 kQ ‘

EC-361 523
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TROUBLE DIAGNOSIS FOR DTC P1125

Tandem Throttle Position Sensor

This diagnosis is for tandem throttles {(main throttle and secondary
throttle). The quantity of intake air is determined by these two
throttle valves. A rationality check is then carried out by ECM after
monitoring the signals of these two throttle position sensors.

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Malfunction is detected when ...

Check ltems
(Possible Cause)

Code No.
P1125 + Rationally incorrect voltage is entered to ECM com- |« Harness or connectors
1502 pared with the signals from mass air flow sensor, (The sensor circuits are open or shorted.)

camshaft position sensor and IACV-AAC valve.

» Throttle position sensor or secondary throttle posi-
tion sensor
o Throttle actuator control (TAC) module

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
NOTE:

¥ “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting

the next test.

K
2)
3)
4
5)

Start engine and warm it up to normal operating tem-
perature.

Stop engine and wait at least 5 seconds.

Turn ignition switch “ON”.

Select “DATA MONITOR” mode with CONSULT.

Start engine and run it for 15 seconds.

OR

1)

@

Start engine and warm it up to normal operating tem-
perature.

Stop engine and wait at least 5 seconds.

Start engine and run it for 15 seconds.

Select “MODE 7" with GST.

OR

Start engine and warm it up to normal operating tem-
perature.

Stop engine and wait at least 5 seconds.

Start engine and run it for 15 seconds.

Turn ignition switch “OFF”, wait at least & seconds and

then turn “ON".

5)

Perform “Diagnostic Test Mode |} (Self-diagnostic

results)” with ECM.

DIAGNOSTIC PROCEDURE

Refer to TROUBLE DIAGNOSIS FOR DTC P0120, EC-142 OR
Refer to TROUBLE DIAGNOSIS FOR DTC P1120, EC-356.

EC-362



TROUBLE DIAGNOSIS FOR DTC P1140 (-B1), P1145 (-B2)

SEF599T]

Intake Valve Timing Control Position Sensor
(P1140: Left bank), (P1145: Right bank)

COMPONENT DESCRIPTION

The intake valve timing control position sensor is located rearmost
of the left-bank cylinder head. This sensor detects a signal (intake
valve position) generated by the cutout portion of camshait and
sends it to the ECM. This sensor is not used to control the engine
system. It is used only for the on board diagnosis of intake valve

timing control.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
INTA TIM-B1 « Engine is runnin Advanced angle (degree) of the intake camshaft should be
INTA TIM-B2 9 9 displayed.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MIN
NQAL COLOR iTEM CONDITION (DG voltage)
Approximately 0V
MNr————————
7 Engine is running. 'Y EEET DI
e | ' 2l
{RH) Idie speed
Intake valve timing con- SEFSSIT
trol position sensors Approximately OV
{V}
Engine is running.
LTIL W | 3|
(LH) Engine speed is 2,000 rpm.
—-——
SEF552T
ON BOARD DIAGNOSIS LOGIC
Check ltems

Diagnostic Trouble
Code No.

Maifunction is detected when ...

(Possible Cause)

P1140
1303 -
(Left bank)

P1145
1304
(Right bank)

The proper pulse signal from the intake valve timing
control position sensors is not sent to ECM while the
engine is running at the specified engine speed.

e Hamess or connectors
(The left bank intake valve timing control position
sensor circuit is open.}

e Intake valve timing control position sensor

o Accumulation of debris to the signal pick-up portion
of the camshaft

EC-363

EM

LG

FE

PD

FA&

s

RS

BT

4

EL

DX

525
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TROUBLE DIAGNOSIS FOR DTC P1140 (-B1), P1145 (-B2)

Yr MONITOR  ¥r NOFAIL [ ]
CMPS'RPM (POS}  2000rpm
MAS AIR/FL SE 205V
B/FUEL SCHDL 3.0msec
INT/V SOL-B1 OFF
INT/V TIM-B1 97deg

RECORD

SEF600T

Intake Valve Timing Control Position Sensor

(P1140:

Left bank), (P1145: Right bank) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATICN PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and keep the engine speed at 2,000 rpm
and wait at least 15 seconds.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-367.
OR
G@J 1} Start engine and keep the engine speed at 2,000 rpm
and wait at least 15 seconds.
2) Select “MODE 7" with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-367.
OR
1) Start engine and keep the engine speed at 2,000 rpm
and wait at least 15 seconds.
2} Turn ignition switch “OFF”, wait at least 5 seconds and
then turm “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
4y If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-367.

EC-364



TROUBLE DIAGNOSIS FOR DTC P1140 (-B1), P1145 (-B2)

intake Valve Timing Control Position Sensor
(P1140: Left bank), (P1145: Right bank) (Cont’d)

LEFT BANK
EC-IVCS-L-01 -
e Detectable line for DTC
INTAKE s ; Non-delectabiz fine for DTC MA
VALVE
TIMING
T, -
%Hgﬁson
LI T g
10—
1
| i
I !
1k P
| 1
I |
1 B AT
| I
| I
A K P
I |
I |
1 B BA
I I
: : GF4 . ]
: I ® B A
i : GF11
1o - Sefp tTo ECMAIN BE
LW Grs @ J } >
s 1]mB I'—'B J ST
5@1 ECM g Br 15 ?
(E‘gﬁinm .A h. RS
MODULE)
1 1
Fod Fas B
(A
Bl
GY W
D)8

s4]s3s2
l51]50]43]28)

44143142

1osfoiod
[10sfto4fioati 0z
THMEER

9897 ] g6|

TEC270
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TROUBLE DIAGNOSIS FOR DTC P1140 (-B1), P1145 (-B2)
Iintake Valve Timing Control Position Sensor
(P1140: Left bank), (P1145: Right bank) (Cont’d)

RIGHT BANK
EC-IVCS-R-01
mma  Detectable line for DTC
INTAKE e Non-detectable line for DTC
VALVE
TIMING
CONTROL
POSITION
SENSOR
RH
[Ny R R
RiL B
@
| 1
| |
| I
| I
| |
| |
| ]
| ]
| i
| I
| |
| [
I I
| I
| |
I I
| I
| I
] |
I | @ B
| l
N N GF11
& - B |ToEC-MAN
GF6 .—-I
RL
izl | k51 i I
w ' To @®s s
IVCS-R EECC%S B ;
oL .—l h.
MODULE)
1 1

] []
GY w

iogfodiod  [osoafos] [eaforfecfee] [az]eeles 54]5352 1312l 11
osliodfiosics] Jealereefes[pafeslse] fealea]ee] O 0O silsofeoes] Toalss[se[aifaolosfos] o] 918

iohodos]  [esolzelza[r7Ize[7s]  [e1]eolss]ssl [a7[aclas] [o7]oelesfeafoafecl2t] [71e]s14l
139 larfoe] [rafralra] [ralzaleclss] ~ [leeles 4a]43]az BE
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TROUBLE DIAGNOSIS FOR DTC P1140 (-B1), P1145 (-B2)

Pi140 (-81) | || /
o) intake valve timing control 3
position sensor

harness cennector {left bankj}-

Brake booster

iy

SEF607TB

Intake Valve Timing Control Position Sensor

(P1140: Left bank), (P1145: Right bank) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Intake valve timing
cantral position sensor

harness connector {right bank) SEF588TB

oaconecT oiscomEeT
A& @& G4 €
[ com_ Jo] connecTon] =

{RH) 70 or 71 (LH)

[Q]

CHECK CAMSHAFT.

Check accumulation of debris to the signal
pick-up poition of the camshaft. Reter to
EM section (“Timing Ghain”).

Y

lOK

E -
M€ &
D
[Q] _I_l

Replace intake valve timing control position

Sensor.

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

A 4

INSPECTION END

EC-367

¥
m-lECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-

1. Turn ignition switch “OFF”, > tors.

2. Disconnect ECM hamess connector.

3. Disconnect intake valve timing control
position sensor harness connector.

4. Check harness continuity between ECM
tarminal @ LH, @ RH and terminal 3 .

Continuity should exist.
If OK, check harness for short to ground
and short to power.
l oK
E

CHECK GROUND CIRCUIT. NG | Check the following.

1. Loosen and retighten engine ground | » Harness connectors
SCrews. (Fez),

2. Check harness continuity between sen- If NG, repair open circuit or
sor terminal & and ground. short to ground or short to
Continuity should exist. power in harness or con-
If OK, check harness for short to ground nectors.
and short to power.

OK
Y
NG | Remove debris and clean

the signal pick-up cutout of
camshaft.

A

=

529
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TROUBLE DIAGNOSIS FOR DTC P1140 (-B1), P1145 (-B2)

Intake Valve Timing Control Position Sensor

(P1140: Left bank), (P1145: Right bank) (Cont’d)

@ COMPONENT INSPECTION

C-ring Q SEF604T

§§ QISCONHECT

SEF605T)

2.
3.
4

Intake valve timing control position sensor
1.

Disconnect intake valve timing control position sensor harness
connector.
Loosen fixing bolt of the sensor.
Visually check the sensor for chipping.
Check resistance between terminals @ and @ .
Resistance:
600 - 74022 [at 20°C (68°F)]

If NG, replace intake valve timing control position sensor.

EC-368



TROUBLE DIAGNOSIS FOR DTC P1148 (-B1), P1168 (-B2)

Closed Loop Control (P1148: Left bank),
(P1168: Right bank)

* The closed loop control has the one trip detection logic.
ON BOARD DIAGNOSIS LOGIC

Diagnastic Check ltems
Trouble Malfunction is detected when ... .

Code No. (Possible Cause)
P1148 e The closed loop control function for left bank does not | e The front heated oxygen sensor circuit is open of
0307 operate even when vehicle is driving in the specified shorted.
{Left bank) condition. e Front heated oxygen sensor
1168 | o Front heated oxygen sensor heater
0308
(Right bank)

& MONITOR  v¢ NOFAL []
CMPSSRPM (POS)  2600rpm
MAS AIR/FL. SE 247V
FR 02 SEN-B1 0.74V
F£R O2 SEN-B2 0.74V
FR O2 MNTR-B1 RICH
FR 02 MNTR-B2 RICH

RECORD ]

SEF701T

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition

switch “OFF” and wait at least 5 seconds before conducting

the next test,

TESTING CONDITION:

e Never raise engine speed above 3,200 rpm during the
“DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE”. If the engine speed limit is exceeded, retry the
procedure from step 2).

e Before performing the following procedure, confirm that
battery voltage is more than 11V.

@ 1) Start engine and warm it up to normal operating tem-

perature.
2) Select “DATA MONITOR” mode with CONSULT.
3) Hold engine speed at 2,000 rpm and check the follow-

ing.
e “FR 02 SENSOR” voltage should go above 0.70V at
least once.
OR
e “FR O2 SENSOR” voltage should go below 0.21V at
least once.

If the check result is NG, perform “DIAGNOSIS

PROCEDURE”, EC-183.
If the check result is OK, perform the following step.
4) Let engine idle at least 3 minutes.

EC-369

AT

PD

A

BiR

ST

RS
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TROUBLE DIAGNOSIS FOR DTC P1148 (-B1), P1168 (-B2)
Closed Loop Control (P1148: Left bank),
(P1168: Right bank) (Cont’d)
5) Maintain the following condition at least 50 consecutive
seconds.
B/FUEL SCHDL: 2.5 ms or more
CMPS.RPM (POS): 2,000 - 3,000 rpm
Selector lever: Suitable position
VHCL. SPEED SE: More than 70 km/h (43 MPH)
During this test P0130 may be displayed on the

CONSULT screen.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-178.

OR
W Py 3 OVERALL FUNCTION CHECK
HS N "':‘,_5 Use this procedure to check the overall function of the closed loop
e e 10 o control. During this check, a 1st trip DTC might not be confirmed.
' 1) Start engine and warm it up to normal operating tem-
(FRH) 82 or 83 (LH) perature.
2) Set voltmeter probes between ECM terminals @ RH,
@@ LH (sensor) and ground.
; I ! 3) Check the following with engine speed held at 2,000
A @ o’ 1 rpm constant under no-load.
Cf (S\H e The voltage should go above 0.70V at least once.
SEF353W OR

e The voltage should go below 0.21V at least once.
4) If NG, go to “DIAGNOSTIC PROCEDURE", EC-178.

DIAGNOSTIC PROCEDURE

Refer to TROUBLE DIAGNOSIS FOR DTC P0133 (-B1), PO153
(-B2), EC-178.

532 EC-370



TROUBLE DIAGNOSIS FOR DTC P1210

Traction Control System (TCS) Signal Circuit
The ECM uses this circuit line for checking the TCS operation.
Voltage signals are sent and received between the ECM and the
throttle actuator control module.

* Freeze frame data is not stored in the ECM for the TCS signal circuit. @
The MIL will not light for TCS signal circuit malfunction.
ON BOARD DIAGNOSIS LOGIC MA
Diagnostic Trouble Malfunction is detected when .... Chgck items
Code No. {Possible Cause) EM
P1210 ® An excessively low or high voltage from the e Harness or connectors
0106 throttle actuator control {TAC} module is sent to (The circuit is open or shorted.)
ECM. e Throttle actuator control (TAC) module

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- g

DURE” has been previously conducted, aiways turn ignition
switch “OFF” and wait at least 5 seconds before conducting

the next test. AT
1) Turn ignition switch “ON" and TCS switch “ON”, then
start engine.
2) Select “DATA MONITOR” mode with CONSULT. Bl

3) Run engine for at least 3 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-373. [FA
OR
.'IET. 1) Turn ignition switch “ON" and TCS switch “ON”, then
42, start engine. R,

2) Run engine for at least 3 seconds at idle speed.

3) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”. BR

4) Perform “Diagnostic Test Mode [l (Seif-diagnostic
results)” with ECM. .

5) If 1st trip DTC is detected, go to “DIAGNOSTIC ST
PROCEDURE”, EC-373.

BT
(A

EL
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TROUBLE DIAGNOSIS FOR DTC P1210
Traction Control System (TCS) Signal Circuit

(Cont’'d)
EC-TCS/SW-01
TAC
MODULE
F75
Tl(ﬁ'jwl I - Dotectable line for DTG
— - Non-detectable line for DTG
A
R
7=
TCS 8w
. |ECM

TECE53
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TROUBLE DIAGNOSIS FOR DTC P1210

Behind ECM / Al

Throttle actuator
control {TAC) module

SEF1487B

Traction Control System (TCS) Signal Circuit

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

,

HE

o _Tloowesor] (Gl @5 &
73 oV H.S.

1

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector
and TAC module harness conneactor.

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

NG

3. ECM terminal @ and TCS terminal @ .

OK
r

Repair harness or connec-

"] tors.

D
[a]

SEF437U

CHECK COMPONENT

Check TAC module function.

Make sure that TAC module and circuit
function properly. Refer to BR section
(“Sel-diagnosis for TAG module™},
{“TROUBLE DIAGNOSIS FOR TCS™).

NG

oK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTEAMITTENT INCIDENT”, EC-108.

A 4

INSPECTION END

EC-373

Replace throttle position
switch.

=
JEa

nnl
=

F
@

FE

AT

PB

[FA

(RiAY
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TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM)
SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

hd

Mass air flow sensor Amount of intake air

h 4

i ECM » FPCM
Engine coolant temperature Engine coolant temperature N
Sensor
Ignition switch Start signal X
This system controls the fuel pump operation. The —
amount of fuel flow delivered from the fuel pump is Conditions U | opiied votage
altered between two flow rates by the FPCM opera- i

tion. The FPCM determines the voltage supplied to —r ”
the fuel pump (and therefore fuel flow) according to . Wr,‘g:,r:]e 1%'11(:'”3 e aftor
the following conditions. ¢ v -C0
starting engine [above
. Battery voltage
100°C (212°F)] high (41 - 14V)
e Engine is running under
heavy load and high
speed conditions

Except the above low Approximately 7V

COMPONENT DESCRIPTION

The FPCM adjusts the voltage supplied to the fuel pump to control
the amount of fuel flow. When the FPCM increases the voltage
supplied to the fuel pump, the fuel flow is increased. When the
FPCM decreases the voltage, the fuel flow is decreased.

FPCM

SEF4210

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification dafa are reference values.

MONITOR ITEM CONDITION SPECIFICATION

e Within 16 seconds after starting the engine, when engine coolant temperature is HIGH — LOW
more than 100°C {212°F)

FPCM

o Within 16 seconds after starting the engine, when engine coolanl lemperature is Approx, 5.0V — Approx. 0.4V

FPCM D/R VOLT more than 100°C (212°F)
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TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM) (Cont’d)

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
INAL
MNO COLOR ITEM CONDITICN (DC voltage)
[Engine is cranking. | Approximately 0.4V
15 RB/L Fuel pump control module |Engine is running.|
Approximately 10V
Idle speed
Wi ki i i
93 a/R Fuel pump control module | hen cranking the englnel Approximately OV
(FPCM) check [After starting the engine| Approximately 5V
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble . Check ltems
Gode No. Malfunction is detected when ... (Possible Cause)
P1220 o An improper voltage signal from the FPCM, which |e Harness or connectors
1305 is supplied to a point between the fuel pump and (FPCM circuit is open or shorted.)
the dropping resistor, is detected by ECM. e Dropping resistor
o FPCM
DIAGNOSTIC TROUBLE CODE CONFIRMATION
Y MONITOR  +# NoFalL [] PROCEDURE
CMPS*RPM (POS)  650rpm CAUTION:
MAS AIR/FL SE 1.19v Always drive at a safe speed.
COQLANT TEMP/S a1°Cc NOTE:
VHCL SPEED SE 4kmvh el
B/FUEL SCHDL 1.2msec f “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
FPCM DR VOLT 4.4V DURE” has been previously conducted, always turn ignition
FPCM Low switch “OFF” and wait at least 5 seconds before conducting
the next test.
RECORD Lift up vehicle.

SEF613T|

® 3

Turn ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT.

Start engine (TCS switch “OFF").

Shift A/T selector lever to “D” position.

Hold vehicle speed at 70 to 100 km/h (43 to 62 MPH)
for 12 seconds.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-378.

OR

Lift up vehicle.
Start engine (TCS switch “OFF”).
Shift A/T selector lever to “D” position.
Hold vehicle speed at 70 to 100 km/h (43 to 62 MPH}
for 12 seconds.
Select “MODE 7” with GST.
If 1st trip DTC is detected, go o “DIAGNOSTIC
PROCEDURE", EC-378.

OR

Lift up vehicle.

Start engine (TCS switch “OFF”).

Shift A/T selector lever to “D” position.

Hold vehicle speed at 70 to 100 km/h (43 to 62 MPH)
for 12 seconds. '

Turn ignition switch “OFF"”, walit at least 5 seconds and
then turn “ON”.

Perform “Diagnostic Test Mode Il (Self-diagnostic
resultsy’ with ECM.

EC-375

Rey

B

LS

[FA

EL

DX
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TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM) (Cont’d)

7) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-378.
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TROUBLE DIAGNOSIS FOR DTC P1220
Fuel Pump Control Module (FPCM) (Cont’d)

IGNITION SWITCH ] : EC-FPCM-0A1
ON or START
| |
FUSE e - Detectable line for DTC
15A 154 (BJI;E?)CK Refer to EL-POWER. —— : Non-detectable line for DTC @]H
i€

B23 2 ~
Py M

= P BIY -
(=] rueL pump I[1] I_L| B
CONTROL [1]
Mo FUELPuMP | | |CONDENSER
G
2
= L2

7
g24 @ o

FE

E-EE—QJ?}

{:ﬂkg{g'w

o
e

To EC-
W = NJECT

FUEL PUMP
RELAY

-E\Q_QIEIZI-E—?—ﬁ
S0 o m—

£ ss— ) 524
y I AT
g/P
r @524
I FD
RiL G/R G/R 5
5 [+ 00 _-B.S-
M4 B
BY RIL a/R G/R [FA
l R“{é\s
(] 19 [es]) 1
Fe3 DROPPING
By RiL G/A RESISTOR °R
(2| JOINT
CONNECTOR-17 i
i ST
B/P RIL GR a5 @ G105 @me 1] ms
[zl =1l (Al M I I RS
FPALY FPC FPCM |(ECCs
“lie s i 4 i
MODULE) R~ _A o g
F69 Bez) (Bas B105 B118 BT
__ — Refer to last page (Foldout page) ﬂ
g — 0 0 A
G 2|3 ]2 1[2]2[C[2]5]6]7 ' :
2
i 51|Fﬁ? 4516 B\i’g 34 9101111213141516 TONGE
CL i
[u]
> Lnnanni;
" o o3

IEEMIII llﬂﬁ@ﬂl.l [64]a3]e2)
fohodse]  Isifaolvelzslrrlvelzsl  [atlsolsslssy

TEGCS18
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TROUBLE DIAGNOSIS FOR DTC P1220

' Left side trunk room

Fuel pump
control module
harness connector.

SEFG67T)

HA4E QD

@ O

SEF005R

:
L P11

2ly

SEF152T

L |

[
RE
[ 1]

DISCONNECT
&
T.5.

~ Fuel pump

harness ———=

SEF0BBT|

Fuel Pump Control Module (FPCM) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF”". "| » Harness connectors
2. Disconnect FPCM hamess connector. (Fe3),
3. Turn ignition switch “ON". e Harness for open or
4. Check voltage between terminal 3 and short between FPCM
ground with CONSULT or tester. and fuel pump relay
Voltage: Battery voltage If NG, repair harness or
oK connectors.
B y
CHECK GROUND CIRCUIT-I. NG_ Check the following.
1. Turn ignition switch “OFF”, "] e Harness connector
2. Disconnect dropping resistor harmess If NG, repair open circuit or
connector. short to ground or shart to
3. Check harness continuity between power in harness or con-
FPCM and dropping resistor terminal @ nectors.
and engine ground.
Continuity should exist.
If OK, check hamess for short to
ground and short to power.
OK
,
CHECK GROUND CIRCUIT-II. NG | Repair hamess or connec-
1. Disconnect fuel pump harness connac- | tors.
tor.
2. Check harness continuity between fuel
pump terminal @ and dropping resistor
terminal (@, resistor terminal ) and
FPCM terminal (D .
Continuity should exist.
3. Check harness continuity between
FPCM terminal @ and engine ground,
terminal 3@ and engine ground.
Continuity should not exist.
If OK, check harness for short to
ground and short to power.
OK
D] y
NG

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness cannector.

2. Check harmness continuity between ECM
terminal @ and terminal @ .
Continuity should exist.

If OK, check harness for short to
ground and short to power.

Y

oK

®
(Go to next page.)

EC-378

Check the following.
e Harness connectors

GDNCD

e Harness connectors
(),

¢ Harmess for open or
short between ECM and
FPCM

If NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors,




TROUBLE DIAGNOSIS FOR DTC P1220

Fuel Pump Control Module (FPCM) (Cont’d)

CHECK COMPONENT

(FPCM).

Refer to “COMPONENT INSPECTION”
on next page.

¥

[ﬂ . [ISCONNECT . DISCONNECT
I [=]
| ECM |O[ CONNECTOR || a8
15 [als

OK

r

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

G

r

SEF426Q

INSPECTION END

—_—
W DHSCONNECT

E DISCONNECT
|__ECM ]OICONNECTO_" rs. Ej]

83 . ISCONHECT E%

jm]

3]
F |

- |

DISCONNECT

=)

H.S.

[Ecm_ [0l connecTor]|
23

[Q]

]

SEF438U

&

EC-379

-
®
DISCONMNECT DISCONNECT DISCOMNECT
l A€ A€
& CHECK INPUT SIGNAL CIRCUIT. NG | check the following.
1 l 3J| I 1. Check hamess continuity between ECM "| « Harness connectors
.- terminal @ and terminal @ (or fuel G2
pump terminal @) ). . ennectors
Continuity should exist. . Harnéss for open or
@ 2, Check harness continuity between ECM short between ECM and
terminal 8 and engine ground. FPCM (olr fuel pur_np)_
Continuity should not exist. if NG, repair open c;:cuntt or
T DISCONNECT ooy If OK, check harness for short to gz&g:?ng;gl:ggsgrosr é’g:]_o
TS ﬁ} E} @ma\ ground and short to power. hectors.
E
E==
CHECK COMPONENT NG_ Replace dropping resistor.
{Dropping resistor}. "
Refer to “COMPONENT INSPECTION”
@ on next page.
= _| oK
= .
SEF153T NG

Replace FPCM.

BAIA

]
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TROUBLE DIAGNOSIS FOR DTC P1220

mAcTiveTESTH [

FPCM HI
==zzzzzzz= MONITOR zzzzzz===c
CMPSeRPM (POS) 737pm
FPCM DR VOLT 0.2V
FPCM HI

B Low |[ OFF |

SEF614T|

Fuel Pump Control Module (FPCM) (Cont’d)
COMPONENT INSPECTION

FPCM

1. Start engine and let it idle.
2. Perform “FPCM” in “ACTIVE TEST” mode with CON-
SULT.
3. Check the following.
e When selecting “HI”, “FPCM DR VOLT” indicates
approximatety OV.
e When selecting “LOW”, “FPCM DR VOLT” indicates
approximately 4.4V.
4. If NG, replace FPCM.
OR

B AcTivE TEST R [l

FPGM LOW
===zz=zz== MONITOR ==z=zz-z:z:
CMPS+RPM (POS) 737pm
FPCM DR VOLT 4.4V
FPCM LOW

SEFG15T

Trunk room left side
=
F%J

2 &

SEF155T)|

DISCONKECT

.

SEF156T

@ 1. Start engine and warm it up to normal operating tempera-
ture.
Turn ignition switch “OFF” and wait at least 5 seconds.
Start engine and let it idle.
. Check voltage between terminals (1) and @ .
Within 30 seconds of starting engine:
Approximately 0V
More than 30 seconds after starting engine:
Approximately 4.4V
5. If NG, replace FPCM.

W

Dropping resistor

Check resistance between terminals @ and @ .
Resistance: Approximately 0.8Q at 25°C (77°F)

EC-380



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal
COMPONENT DESCRIPTION
Ignition coil

(with power Ignition coil & power transistor

transistor) The ignition signal from the ECM is sent to and amplified by the @l
power transistor. The power transistor turns on and off the ignition
coit primary circuit. This on-off operation induces the proper high

voltage in the coil secondary circuit. RiA
SEF304T =0

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
LC

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
e Engine: After warming up Idle 15° BTDC
o Noload 2,600 rpm More than 25° BTDC s
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground). AT
TER-
WIRE DATA
M;JI\(I)AL COLOR ITEM CONDITION (0C voltage) ED
Approximately 0.38V
PP ¥ EA4,
[Engine is running.| (Warm-up condition) RA
L Idle speed
43 Y/R Ignition signal (No. 1) B[
44 G/R Ignition signal {(No. 8)
48 /R Ignition signal {(No. 7) SEFS3ET
47 GY Ignition signal (No. 3) ST
50 PU/W Ignition signa! (No. 8) Approximataly 0.55V
51 GY/R Ignition signal (No. 5)
53 | WR Ignition signal (No. 4) v) — EBS
54 R/L Ignition signai (No. 2) R
[Engine is running.} {Warm-up condition)
Engine speed is 2,000 rpm. e BT
BOms: o ol
' HA
SEF539T
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble L Check Items P
Code No. Maltunction is detected when ... (Possible Cause) [
P1320 e The ignition signal in the primary circuit is not sent | « Harness or connectors ‘
0201 during engine cranking or running. {The ignition primary circuit is open or shoried.)

« Power transistor unit built into ignition coil
o Camshalt positioh sensor
o Camshaft position sensor circuit ‘

EC-381 543 ‘



TROUBLE DIAGNOSIS FOR DTC P1320

¥¢ MONITOR  ¥r NOFAIL []

CMPS«RPM (POS)
MAS AIR FL/SE

650rpm
1.5V

RECORD

SEF695T)

Ignition Signal (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF’ and wait at least 5 seconds before
conducting the next test.

e If both DTC P1320 (0201) and DTC P0340 (0101), P0335
(0802) or P1336 (0905) are displayed, perform TROUBLE
DIAGNOSIS FOR DTC P0340, P0335 or P1336 first. (See
EC-260, 265 or 389.)

® 2
3

)

Turn ignition switch “ON”.
Select “DATA MONITOR” mode with CONSULT.
Start engine and wait at least 4 seconds. (If engine does
not run, turn ignition switch to “START" for at least 5
seconds.)
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-386.

OR

(= 1
@ 3

Turn ignition switch “ON”.
Start engine and wait at least 4 seconds. (If engine does
not run, turn ignition switch to “START” for at least 5
seconds.)
Select MODE 7 with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-386.

OR

®

Turn ignition switch “ON”.

Start engine and wait at least 4 seconds. (If engine does
not run, turn ignition switch to “START” for at least 5
seconds.)

Turn ignition switch “OFF”, wait at least 5 seconds and
then turm “ON".

Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-386.

EC-382



TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

EC-IGN/SG-01

SATTERY
T
. Rafer to EL-POWER. I : Detectable line for DTC
m— Non-delectable fine for DTC Gl
7.58 10A
WiL W RlA,
E]
WiL W
E14
Gl T LG
WL W
I
gL
I \ FlE
WL WL W
AT
% P &nleces
[| [| RELAY
oll  oll |(Fes PD
1 N
WE  RG WK 5A,
Fis @ WIR @Next page
CONDENSER
523 A
GF2
wr Al HHzZ o=@ g
To EC- BR
MAIN
B
F19 @) ~——g >
I Sl
wWiB RIG  RG r-BB-l
IMza]l [Gsoll G B B(Fe2) (F81)B B BS
SSOFF ECMP ECMP] ECM [ 1
(ECCS ® ®
CONTROL
MODULE) 4 L o7
F&a F24 -
AT PN & : HA
HAES ED e ]GD) ' sT7] (F%0)
\elelzle/ 557 \alsle/ Gy 2] oy W ale] BR
EL

123
12 || EE®) W (DX
121 w HS.

d_ [os[oafea] lonlotfeofas} [e7]ec]es] [12g] 54}53]52
s8l67aslasleafes]ez] g O o 151]50]43]48]
81lsol7slzal7rlzel7s]  [stlea]se]ss] [47[45]45] [7]8]5]4]
74|73]72] |71)7olselssl |s7]se[ss 4443]42 [15]15]

TEC480
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

EC-IGN/SG-02

ECM
(ECCS
CONTROL
N MODULE)
IGN IGN IGN
#5 #5 #4 22
[Las]y E; [Lssd] | EA
G/R PUNV W/R AL
LOOP
. WIRE
e
To Next
EC-main €8 WR WiR page
Fs F4
s @ = § = || » @ =" s ) =@
F5 F5 Fa |
W/R G/R WiR PUAV WiR WiR WiR R/L
1] 51 IGNITION [11 iml IGNITION [T |T|| IGNITION [] [=] IGNITION
COIL COIL ColL COIL
{WITH {(WITH (WITH {(W{TH
POWER POWER POWER POWER
e TRANSISTOR} | |=—=—= TRANSISTOR) | |=—£= TRANSISTOR) | |=—r= TRANSISTOR)
NO.B NO.8 NO.4 NO.2
Lz L 2] [E]
SPARK 5 SPARK SPARK B SPARK B
PLUG PLUG i PLUG I PLUG I
@ ® @cris
GF2 I
<:
To EC-MAIN

@ ©

£

A

S| @
o=@

r

N  Octectable line for DTC
= Non-detectable line for DTC

@q]-._m
LUJ
o

aGY Y W

GY GY G
Oo

{os]cafog]  [oefe1]oolee]
a8]a7ss]es]e4]83]s2

o1 [eolzal7alr7]7els]  [e1feolso(ss]

7alzalre] Trifroteefes] [ar[selss]

TEC492
546
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)
EC-IGN/SG-03
ECM
(ECCS
ey
IGN IG GN IGN
#7 #EI:J I#S #1
[=]] & ] =]
LR GY/R GY Y/A
s;?;?ding Wi
LOOP
WIRE
F1 Fi
e ) = @) re— ——— @ =
F1
WiR LA GY/R WiR W/R YR

O T

IGNITION IGNITION IGNITION IGNITION
COIL COIL CoIL COIL
(WITH (WITH (WITH {(WITH
POWER POWER POWER POWER
— TRANSISTOR) | |=s TRANSISTOR) | | TRANSISTOR) | | TRANSISTOR]
NO.7 NO5 NO.3 NO.1
F4q F35
1L L] (L2 L]
SPARK SPARK SPARK SPARK B
PLUG PLUG PLLG PLUG

= : Detectable line for DTC
— ; Non-detectable line for DTC

} To EC-MAIN

P

F2d
[>1 [
GY GY GY GY w

fodiodicaiod  Teslor[eslosfaalealee]  fecleslen)
fothodee] [arfeolrel7alr7]relzs]  [sil6cisalss
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TROUBLE DIAGNOSIS FOR DTC P1320

Throttle actuator
control module {TAC}

Ignition Signal (Cont’d)
DIAGNOQSTIC PROCEDURE

INSPECTION START

SEF393wW
& DISCONNECT
R
e
7
[ !
P X
75EF!E!93\#
@ DVSCONNECT A E DRSCONNEGT
€ &
ECM O| CONNECTOR %]
124
Q]
SEFBa92v

SEC2028

Start engine. Yes | Goto [B] “SEARCH FOR
Is engine running? | MALFUNCTIONING CIR-
T .
No CUIT” on next page
Y
CHECK POWER SUPPLY-1. NG | Check the following.
1. Turn ignition switch “OFF”. | e Harness connectors
2. Disconnect ECCS relay. (FD,
3. Check voltage between terminals @, e Harness connectors
(@ and ground with CONSULT or tester. (F), B3
Voltage: Battery voltage o 10A fuse
OK ® 7.5A fuse
e Hamess for open or
short between battery
and ECCS relay
ff NG, repair harness or
connectors.
E Y
CHECK OUTPUT SIGNAL CIRCUIT-1. NG | Repair open circuit or shont
1. Disconnect ECM harness connector. "1 to ground or short to power
2. Check harness continuity between ECM in harness or connectors.
terminal and terminal .
Continuity should exist.
If OK, check harness for short to
ground and short 1o power.
OK
y
NG

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

Y

OK

h 4

1. Reconnect ECCS relay and ECM har-
ness connector.

2. Go to @ “CHECK POWER SUPPLY-
2” on next page.

EC-386

Replace ECCS relay.




TROUBLE DIAGNOSIS FOR DTC P1320

W ACTIVE TESTH D

% % % POWER BALANCE % % %
MONITOR
CMPS-RPM(POS)
MAS AIR/FL SE
IACV-AAC/Y

€50rpm
1.12v
23%

by

TEST
START

SEF375N

Ignition Signal (Cont’d)
D

SEARCH FOR MALFUNCTIONING CIR-

CUIT.

1. Start engine and let it idle.

2. Perform “POWER BALANCE” in
“ACTIVE TEST” mode with
CONSULT.

3. Search for circuit which does
not produce a momentary
engine speed drop.

OR

. € ' @

[ Ecm IOI CONNECTOR]|
43.44,46,47,50,51,53,54

)

'SEFE94V

Left bank
Ignition coll with power tran5|stor

SEF157T

Right bank
Ignition cnlls wiih power transistor <

Front = SEFO69T
& DISCONNECT (._
A€

Ignition coil harness connectors
2
1 3
RS
SEF305T

Check output signal voitage
between ECM terminals @, @,

® @ @ @ 6 @ and

S
ground with oscilloscope.

3. Search for circuit that signal
veltage does not match to
“DATA” in “ECM INSPECTION
TABLE”.

h 4
CHECK POWER SUPPLY-2. NG | Check the following.

1. Turn ignition switch “OFF”, "| e Harness for open or
2. Disconnect ignition coil harmess con- short between ignition
nector(s). coil and ECCS relay
3. Turn ignition switch “ON”, If NG, repair hamess or

4. Check voltage between each ignition connectors.
coil harness connector terminal I and
ground with CONSULT or tester.
Voltage: Battery voltage
oK
r
NG | Check the following.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Loosen and relighten engine ground
SCTEWS,

3. Check harness continuity between igni-
tion coil harness connector terminal &
and engine ground.

Continuity should exist.
If OK, check harmess for short to
ground and short to power.

Y

lOK

(Go to next page.)

EC-387

e Harness connectors
(&,

e Check for open or short
between ignition coil and
engine ground

If NG, repair open circuit or

short to ground or short to

power in harness or con-
nectors.

)

EM

LG

EC

FE

PD

A

ST
RS
Ell
HA

EL

549



TROUBLE DIAGNOSIS FOR DTC P1320
Ignition Signal (Cont’d)

O]
CHECK OQUTPUT SIGNAL CIRCUIT-2. NG Repair open circuit or short
1. Disconnect ECM harness connector. | to ground or shert to power
2. Check hamess continuity between each in harmess or connectors.

ignition coil harness connector terminal
(3 and each ECM harness connector
terminal.

Continuity should exist.

If OK, check harness for short to

ground and short to power.
T18.

DISCONNECT
& (@ oK
CHECK COMPONENT NG | Replace ignition o

y
(Ignition coil with power transistor). "] assembly.
Refer to “COMPONENT INSPECTION".

[E.]._q | OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”.

€ & -
E}I INSPECTION END

l ECM__|O] CONNECTOR]| Gz

43,44,46,47,50,51,53 54
L ——

SEF887Q

SEF4339U

% DISCONNECT COMPONENT INSPECTION

A Ignition coil with power transistor
1. Disconnect ignition coil with power transistor harness connec-

tor.
2. Check ignition coil with power transistor for resistance between

terminals @ and @ .

Terminals Resistance Result
Not 0Q OK
@ and @
SEF307T) 052 NG

If NG, replace ignition coil with power transistor assembly.

530 EC-388



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COG)

Core
° / COMPONENT DESCRIPTION
The crankshaft position sensor (OBD) is located on the transmis- |

/ sion housing facing the gear teeth (cogs) of the drive plate. It
=/ : detects the fluctuation of the engine revolution.
7 el The sensor consists of a permanent magnet, core and coil. MIA

When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.
The changing gap causes the magnetic field near the sensor to [y

change.
Due to the changing magnetic field, the voltage from the sensor

changes. LG
The ECM receives the voltage signal and detects the fluctuation of

the engine revolution. .
This sensor is not directly used to control the engine system. It is 3w
used only for the on board diagnosis of misfire.

/Perrnanent magnet

SEF956N

ECM TERMINALS AND REFERENCE VALUE FiE
Specification data are reference values, and are measured between each terminal and (ECM ground).
TER- AT
WIRE DATA
Mllll\cl)AL COLOR ITEM CONDITION (DG voltage)
Approximately 1.7V PD
My BA
[Engine is runnirg.] {Warm-up condition) St it
L |dle speed o RA
— - . .
- SR
57 B/R Crankshaft position sen- SEFS45
sor (OBD) Approximately OV
8T
V) — —
10 .
[Engine is running.| (Warm-up condition) P O B RS
L Engine speed is 2,000 rpm. o IATRINCANRILIN
m BT
SEF546T
HA |
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Malfunction is detected when Check ltems &L
Code No. {Possible Cause)
P1336 e Chipping of the signal plate (on drive plate) gear e Harness or connectors 1035
08905 teath (cogs) is detected by the ECM. » Grankshaft position sensor (POS)
= Signal plate (drive plate)
o Dead (Weak) battery

EC-389 551 |
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TROUBLE DIAGNOSIS FOR DTC P1336

¥ MONITOR ¥ NOFAIL I:l

CMPSsRPM(POS)

750rpm

RECORD

SEF886T

Crankshaft Position Sensor (CKPS) (OBD)
(COG) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previcusly conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting

the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V at idle.

O

Turn ignition switch “ON” and select “DATA MONITOR™
mode with CONSULT.

2} Start engine and run it for at least 3 minutes at idle
speed.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-392.
OR
= 1) Start engine and run it for at least 3 minutes at idle
speed.
2) Select “MODE 7" with GST.
3) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-392.
OR
1)} Start engine and run it for at least 3 minutes at idle
speed.
2} Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-392.

EC-390



TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)
CRANKSHAFT EC-CKPS-01
S o
M : Detectable line for DTC {
w—  Non-detectable line for DTC
N
G R A
< N
| 1 BN
.
c _ R LG
L ESCL--- L
B/R BR
g _jre—
| |
: | [ "> e
-1~ To EC-
<A 1@ [ o B} MAIN
GF15 .
4 * e 3 AT
E’-R Fo7 Fo7
Fo7 @ m & e———— ® —s 25 =B

mE
m

T A
:

B3 T
=) B{1]~E S
B I-F51
B/R B B Rg
S = P |J_| B B B B
[57] [129] [ [35] I |
RGCS GND-A GND-A |ac SENS | (i NSMISSION
ECM MODULE | GND CoNTROL ® J._ BT
Fe9 s MODULE) 4 1
F24
1 ™ [ 52 = Refer to last page (Foldout page). HA
clD e LT @& @D . &
e v Gy Gy wag)  (F&3 EL

5

—I—
ulelhalis| [O] [efeeleeleeferealslacla Teelsefeales Eﬁ'
1] 10[20z1}e2] - [oslaiaslacfaofen [aolaslealas | s6]47]ae (B8

-
20y

TEC6G46

EC-391 | 553 |
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124,
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshalt position
sensor {OBD)
harness connector

SEFO58T

Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

y

1. Tum ignition switch “OFF”".
2. Loosen and retighten engine ground
SCrews.

,

€& €

Ao 1ol

ECM  |O[CONNECTOR|

57

(]

G

SEF440U

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect crankshaft position sensor
{OBD) harness connector and ECM
hamess connector.

3. Check continuity between sensor termi-
nai (T and ECM terminal with CON-
SULT or tester.

Continuity should exist.
If OK, check hamess for short to
ground and short to power.

NG

Check the following.

e Harness connectors
(GD2

e Harness for open or
short between crankshaft
position sensor (OBD)
and ECM

If NG, repair open circuit or

short to ground or short to

power in harmess or con-

nectors.

oK

E’ h 4

Engine ground LN N LA
W 2g Ol level gaugew
J ‘ 1= Iy i

CHECK GROUND CIRCUIT.

1. Reconnect ECM harness connector.

2. Check harness continuity between ter-
minal & and engine ground.
Continuity should exist.
If OK, check harness {or short to
ground and short to power.

NG

A€ &
am

=1

SEF7990Q

OK

¥

Check the following.
& Hamess connecters

@D, ED

e Harness connectors

(), (wes)

» Harness connectors

« Joint connector-16

» Harness for open or
short between crankshaft
positicn sensor (OBD}
harness connector and
ECM

e Harness for open or
short between crankshaft
position senscr (OBD)
and throttle actuator con-
trol (TAC) module

» Harness for open or
short between crankshaft
position sensor and TCM

If NG, repair open circuit ar

short to ground or short to

power in harness or con-

nectors.

CHECK COMPONENT

[Crankshaft position sensor (OBD)].
Refer to “COMPONENT INSPECTION”
on next page.

NG

OK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

v

®
(Go to next page.)

EC-392

Replace crankshaft posi-
tion sensor (OBD).




TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)
(COQG) (Cont’d)

®

.

Visually check drive plate gear teeth
(COG) for chipping.

NG

¥

Replace drive plate. €l

lOK

INSPECTION END

&

SEFS60N

SEF134W

COMPONENT INSPECTION
Crankshaft position sensor (OBD)

1.

2.
3.
4

Disconnect crankshaft position sensor (OBD) harness connec-
tor.

Loosen the fixing belt of the sensor.

Remove the sensor.

Visually check the sensor for chipping. EE
AT

Check resistance as shown in the figure.

Resistance: PD
Approximately 166.5 - 203.50 [at 20°C (68°F)]

h
Ry
ST
RS
BT
(A4,
EL
D)4

EC-393 555
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TROUBLE DIAGNOSIS FOR DTC P1400

To
intake
air duct

Vacuum

signal
SEF383RD

EGRC-solenoid Valve

COMPONENT DESCRIPTION

The EGRC-solencid valve responds to signals from the ECM.
When the ECM sends an ON {ground) signal, the coil in the sole-
noid valve is energized. A plunger will then move to flow the
vacuum signal (from the intake manifold collector to the EGR

valve.)

The vacuum signal passes through the solenoid valve. The signal
then reaches the EGR valve. When the ECM sends an OFF signal,
the plunger is returned by the spring and cut the vacuum signal.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
» Engine: Afier warming up idle OFF
« Air conditioner switch: "OFF”
EGRC SOWV e Shift lever: “D” Revving engine up from idle to 3,000 ON
e No-load | rem

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA

MII\INOAL COLOR ITEM CONDITION (DC voltage)

[Engine is running.| (Warm-up condition)
Lift up drive wheels and rev engine up from 0-07V
10 LY EGRC-solencid valve idle to 3,000 rpm in “1st” position.
[Engine is running.| (Warm-up condition} BATTERY VOLTAGE
|_ Idie speed (11.-14V)
ON BOARD DIAGNOSIS LOGIC
Check ltems

Diagnostic Trouble

Malfunction is detected when ...

{Possible Cause)

Code No.
P1400 e The improper voltage signal is sent to ECM through | e Harness or connectors
1005 EGRC-solenoid valve. {The EGRC-solenoid valve circuit is open or

shorted.)
e EGRG-solencid valve

EC-394



TROUBLE DIAGNOSIS FOR DTC P1400

W MONITOR ¥ NO FAIL

COOLAN TEMP/S

30°C

RECORD

SEF002P

EGRC-solenoid Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

TESTING CONDITION:

e [f “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn @
ignition switch “OFF” and wait at least 5 seconds before

conducting the next test.

® 3

Turn ignition switch “ON"". A
Select "DATA MONITOR” mode with CONSULT and
wait at least 5 seconds.

3) If 1st trip DTC is detected, go to “DIAGNOSTIC EM
PROCEDURE", EC-397.
OR
@ 1) Tum ignition switch “ON” and wait at least 5 seconds. LG
2) Select “MODE 7” with GST.
3) If st trip DTC is detected, go to “DIAGNOSTIC '
PROCEDURE”, EC-397.
OR
@ 1) Turn ignition switch “ON” and wait at least 5 seconds.
2} Turn ignition switch “OFF” and wait at least 5 seconds. FE
3) Turn ignition switch “ON” and perform “Diagnostic Test
Mode (Self-diagnostic results)” with ECM. —
4) If 1st tip DTC is detected, go to “DIAGNOSTIC Al

PROCEDURE”, EC-397.

EC-395 557
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TROUBLE DIAGNOSIS FOR DTC P1400

EGRC-solenoid Valve (Cont’d)
EC-EGRC/V-01

IGNITION SWITCH
ON or START

1
FUSE BLOCK
% I% (J/B)
1
o8 |
&Y
M4
Y
=
(g1
m EGRC-
é SOLENQID
VALVE
!

ECM
F89

Refer to EL-POWER.

B : Octoctable line for DTG

- Non-detectable line for DTC

[ |
B

ﬁ

\§

~ |0

Refer to last page (Foldout page).

EC-396

TECEH4



TROUBLE DIAGNOSIS FOR DTC P1400

® o

SEF431U

EGRC-solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

[

HS.

CISCONNECT

—

ECM

[of connecTorlf

Gy

10

A€

&)

Q]

SEF798W

CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect EGRC-solenoid valve har- "| » Harmess connectors
ness connector. (D,
2. Turn ignition switch “ON”. e Harness connectors
3. Check voltage between terminal @ and (Fe0),
ground with CONSULT or tester. o 10A fuse
Voltage: Battery voltage i NG, repair harness or
OK connectors.
B
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. | » Harness connectors
2. Chack harness continuity between ECM (Fizs),
terminal @ and terminal & . if NG, repair open circuit or
Continuity should exist. short to ground or short to
If OK, check harness for short to ground power in harness or con-
and short to power. nectors.
oK
¥
NG | Replace EGRC-solenoid

CHECK COMPONENT
(EGRC-solenoid valve).
Refer to “COMPONENT INSPECTION”

below.
l oK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

¥

INSPECTION END

EC-397

Y

valve,

A

E

LG

FE

AT

PO

[FA

A

EL

559



TROUBLE DIAGNOSIS FOR DTC P1400

WrctveesTl O
EGRG SOLA ON

{EGR)} FLOW

zzzzzzzzz MONITOR:zzzzzzzze
CMPS=RPM {POE} Orpm
THRTL POS SEN .58
CLSD THL/P SW ON

560

BATTERY

MEC488B,

EGRC-solenoid Valve (Cont’d)

EGRC-solenoid valve

Check air passage continulity.
Perform “EGRC SOLENOID VALVE” in “ACTIVE TEST”

mode.

Air passage eonnaty.
L
EGRC SOLENOID VALVE between (& and between (® and ©

ON Yes No

OFF No Yes

— OR

=

&)

Check solenoid valve, following the table as shown below:

Coenditions

Air passage
continuity
between (& and

Air passage
continuity
between (&) and ©

12V direct current supply
between terminals @
and @

Yes

No

No supply

No

Yes

If NG or operation takes more than 1 second, replace the

solenoid valve.

EC-398



TROUBLE DIAGNOSIS FOR DTC P1401

Sensor element EGR Temperature Sensor

COMPONENT DESCRIPTION

The EGR temperature sensor detects temperature changes in the
EGR passage way. When the EGR valve opens, hot exhaust gases @l
flow, and the temperature in the passage way changes. The EGR
temperature sensor is a thermistor that modifies a voltage signal

sent from the ECM. This modified signal then returns to the ECM A
as an input signal. As the temperature increases, EGR temperature ™"
sensor resistance decreases.

This sensor is not directly used to control the engine system. It is Bl

Tightening nut

sket
Ga Connector

SEF599K . .
used only for the on board diagnosis.
10,000 EGR temperature Voltage” Resistance LG
i °C (°F) (V) {MQ)
L 0 (32) 451 0.68 - 1.11
L 50 (122) 253 0.092 - 0.12
1,000 100 (212) 0.87 0.017 - 0.024
*. These data are reference values and measured between ECM terminal & FE
G (EGR temperature sensor) and ECM terminal {ECM ground).
@ When EGR system is operating:
§ Voitage: 0 - 1.5V
4 100 AT
8
[
PD
10
[FA
RIS
1 1 1 1 —
0 50 100 150 200
(32} (122)  (212) {302) (392) B8R
Temperature *C (°F) SEFazoU
ON BOARD DIAGNOSIS LOGIC 8T
Diagnostic Trouble L Check ltems
Mal d
Code No. [function is detected when (Possible Cause) a8
P1401 A) An excessively low voltage from the EGR tem- | Harness or connectors
0305 perature sensor is sent tc ECM, even when (The EGR temperature sensor circuit is shorted.)
engine coolant temperature is fow. o EGR temperature sensor BT
e Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenaid valve
................................................................................................................................................................................. (1A
B} An excessively high voltage from the EGR e Harness or connectars
temperature sensor is sent to ECM, even (The EGR temperature sensor circuit is open.)
when engine coolant temperature is high. e EGR temperature sensor EL
o Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid vaive
[

EC-399 S61
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TROUBLE DIAGNOSIS FOR DTC P1401

* MONITOR % NoFaL L]

CMPS*RPM (POS)
COOLAN TEMP/S
EGR TEMP SEN
INT/A TEMP SE

Qrpm
20°C
4.3V
22°C

SEF334R

Lift up the
EGR valve
by hand.

SEF360Q

EGR Temperature Sensor (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

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

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

Procedure for malfunction A
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Verify that engine coclant temperature is less than 40°C
{104°F).
If the engine coolant temperature is above the range,
cool the engine down.
4) Start engine and let it idle for at least 8 seconds.
5) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-403.
OR
&= 1) Tumn ignition switch “ON”.
= 2) Select “MODE 17 with GST.
3} Verify that engine coolant temperature is less than 40°C
(104°F).
If the engine coolant temperature is above the range,
cool the engine down.
4) Start engine and let it idle for at least 8 seconds.
5) Select “MODE 7” with GST.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-403.
OR
1) Turn ignition switch “ON”.
2} Verify that voltage between ECM terminal &) (engine
coolant temperature) is more 2.7V.
If the voltage is below the range, cool the engine down.
3) Start engine and let it idle for at least 8 seconds.
4) Turn ignition switch “OFF” and wait at least 5 seconds.
5) Turn ignition switch “ON” and perform “Diagnostic Test
Mode (Self-diagnostic results)” with ECM.
B) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-403.

Procedure for malfunction B

CAUTION:
Always drive vehicle at a safe speed.

TESTING CONDITION:
Always perform the test at temperature above -10°C (14°F).

1) Start engine and warm it up to normal operating tem-
perature.
2) Run engine at idle for at least 2 minutes.

EC-400



TROUBLE DIAGNOSIS FOR DTC P1401

¢ MONITOR
CMPS«RPM(POS)

¥r NO FAIL l:]
1500rpm

RECORD

SEF8289U

Lift up the
EGR valve
by hand.

SEF360Q

€ 6

EcM__|o[connECTOR) f&\

H

_I—l
& &

SEFQ15V

EGR Temperature Sensor (Cont’d)

3)

4)

9)

10) Maintain the following conditions for at least 5 consecu-

11)

Confirm that EGR valve is not lifting.

If the check result is NG, go to “TROUBLE DIAG-
NOSES FOR DTC P0400, P0402 and P1402". (See
pages EC-271, 280 and 405.)

Select “DATA MONITOR” mode with CONSULT.

Read “EGR TEMP SEN” at about 1,500 rpm while hold-
ing the EGR valve in full open position by hand.
Voltage should decrease to less than 1.0V.

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, EC-403.

If the check result is OK, go to following step.

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

Check the output voltage of “THRTL POS SEN" at
closed throttle position and note it.

Start engine (TCS switch “OFF”).

MA

EM

LG

tive seconds.
CMPS-RPM (POS): 1,200 - 2,200 rpm
VHCL SPEED SE: 10 km/h (6 MPH) or more
B/FUEL SCHDL: 2.2 - 3.2 msec
THRTL POS SEN: X - (X + 0.52) V
X = Voltage value measured at
step 7)
Selector lever: Suitable position
if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-403.

PD

FA

ER

OR ST

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGR tem-
perature sensor. During this check, a 1st trip DTC might not be

confirmed.

EC-401

Start engine (TCS switch “OFF”} and warm it up to
normal operating temperature.

Run engine at idle for at least 2 minutes.

Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSES FOR DTC P1402, EC-405.
Check voltage between ECM terminal @ and ground at
about 1,500 rpm with EGR valve lifted up to the full EL
position by hand. =L
Voltage should decrease to less than 1.0V.

If step 4 is OK, perform TROUBLE DIAGNOSES FOR 1B
DTC P0400 and P1400, EC-2786, 397.

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-403.

563



TROUBLE DIAGNOSIS FOR DTC P1401
EGR Temperature Sensor {Cont’d)

EC-EGR/TS-01

B : Detectable line for DTG
— - Non-deteclable iine for DTG

EGR

TEMPERATURE
SENSCR

B
l \
F27 F27

@ B =p TOECECTS

225

65M]
FHE

JOINT
CONNECTOR-18

B38

B
||W|I [ B l I E 1 FI'\
75 129 1 [3]
EGRTS GND-A GND-A SENS
TAG (TRANSMISSION
ECMm MODULE GNG | 'CONTROL
MODLULE)
f. 1] Refer to last page (Foldout page).

_ .
[T @@ B
GY GY .

1] 23] 4] [e]rolnTiz]ia[14]15 @ 23[2a]25] 2627
5|6]718] [18]17]18]10]20]=1]22

TECG55

o604 EC-402



TROUBLE DIAGNOSIS FOR DTC P1401

W AR AW
- EGR temperature sensor

-harness conhector 7
; )

EGR Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

k4

CHECK POWER SUPPLY. NG | Repair harness or connec-
1. Disconnect EGR temperature sensor "] tors.
harness connector.
2. Turn ignition switch “ON”.
3. Check voltage between terminal 3 and
ground with CONSULT or tester.
SEF159T{{  voltage: Approximately 5V
& [HSCONNECT lg L 4 OK
Eéj] CHECK GROUND CIRCUIT. NGL Check the following.
@ 1. Turn ignition switch “OFF", | @ Harness connectors
2. Check harness continuity between termi- (F&a),
nal @ and engine ground. ¢ Harness connectors
Continuity should exist. (wa),
If OK, check harness for short to ground ® Joint connector-16
® o and short to power. » Harness for open or short
L OK between ECM and EGR
temperature sensor
SEFB47P » Hamess for open or short
B between EGR tempera-
W DISCONNEST . ture sensor and throttie
3 -Ts E@ actuator control (TAC)
- module
(ﬁb e Harness for open or short
between TCM and EGR
temperature senser
@ [f NG, repair open circuit or
short to ground or short to
te = power in harness or con-
= nectors.
SEF548P v
CHECK COMPONENT NG | Replace EGR termperature

(EGR temperature sensor}.
Refer to “COMPONENT INSPECTION™ on

next page.

oK

Y

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

v

INSPECTION END

EC-403

sensor.

@l
A
[EM
LC
FE
AT
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B
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TROUBLE DIAGNOSIS FOR DTC P1401

EGR Temperature Sensor (Cont’d)
COMPONENT INSPECTION

am EGR temperature sensor
Check resistance change and resistance value.

SEFe43Q

10,000 EGR temperature Voltage™ Resistance
i °C (°F) (V) (MS2)
- 0(32) 4.61 0.68 - 1.11
L 50 (122) 2.53 0.092 - 0.12

1,000 100 (212) 0.87 0.017 - 0.024

o If NG, replace EGR temperature sensor.

a

g

2 100

3

o

10

_

1 1 L 1
0 50 100 150 200

(32) {(122) (212) (302)  (392)
Temperaiure °C (°F) SEF320U

566 EC-404



TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open)
SYSTEM DESCRIPTION

Crankshatt position sensor Engine speed N
@l
Mass air flow sensor Amocunt of intake air
i Engine coolant temperature A
Engine coolant temperature sensor 9 P o
iti i Start signal »| EGRC-sole-
Ignition switch . ECM noid valve [ElM
Vehicle speed sensor Vehicle speed N
Throttle position sensor Throttle position
Secondary throttle position sensor Throttle position R
FE
This system cuts and controls vacuum applied to the e Low engine coolant temperature
EGR valve to suit engine operating conditions. This e Engine starting
cut-and-control operation is accomplished through e Engine stopped AT
the ECM and the EGRC-solenoid valve. When the e Engine idling
ECM detects any of the following conditions, current e Excessively high engine coolant temperature
flows through the solenoid valve. This causes the o Mass air flow sensor malfunction ED
port vacuum to be discharged into the atmosphere. o Low vehicle speed
The EGR valve remain closed. e TCS is operating ”
A
EGR and vacuum EGRC-solenoid valve
Ignition switch {power supply} D
ECM RA
ECM ﬂ
L EGR temperature sensor @@
EGRC-BPT
valve ST
Collecter Throtile
body
SEF317U ES
BT
A
COMPONENT DESCRIPTION =k
Exhaust gas recirculation (EGR) valve B

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in response
to throttle valve opening. The vacuum controls the movement of a
taper valve connected to the vacuum diaphragm in the EGR valve.

SEF783K

EC-405 567
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TROUBLE DIAGNOSIS FOR DTC P1402

To
intake
air duct

Vacuum
signal

SEF383RD

EGR Function (Open) (Cont’d)
EGRC-solenoid valve

The EGRC-solencid valve responds to signals from the ECM.
When the ECM sends an ON (ground) signal, the coil in the sole-
noid valve is energized. The signa! reaches to the EGR valve.

When the ECM sends an OFF signal, a plunger will then move to
cut the vacuum signai from the intake manifold collector to the EGR

valve.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
EGR TEMP SEN e Engine: After warming up Less than 4.5V
o Engine: After warrlning up idle OFF
EGRC Sowv : g:i::tigsg:?gzr“swmh: o Rewving engine up from idle to 3,000 ON
« No-load rpm

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
M,I\:\CI,AL COLOR ITEM CONDITION (DC voltage)
[Engine is running. | (Warm-up condition)
Less than 4.5V
Idle speed
75 W EGR temperature sensor
ﬁzngine is runni@ (Warm-up condition)
0-1.0V
EGR system is operating.
[Engine is runningJ (Warm-up condition)
Lift up drive wheels and rev engine up from 0-0.7V
10 LY EGRC-solencid valve idle to 3,000 rpm in “D” position.
[Engine is running.| (Warm-up condition) BATTERY VOLTAGE
Idle speed (11 - 14V}
ON BOARD DIAGNOSIS LOGIC
EGR temperature If EGR temperature sensor detects EGR flow under the condition
sensor that does not call for EGR, a high-flow malfunction is diagnosed.
NOTE:
Ee?nnerature Diagnosis for this DTC will end when engine coolant tempera-
P ture is approx. 50 to 60°C (122 to 140°F). Ignition switch must

ECM

SEFGT73P)

be turned “ON’’ (engine start) with engine coolant temperature
below 40°C (104°F) when starting DTC confirmation proce-

dure.

EC-406



TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’d)

Diagnostic Trouble o Check ltems
Cade No. Malfunction is detected when ... (Possible Cause)

P1402 « EGR flow is detected under conditions that do not e EGRC-solenoid valve

0514 call for EGR. » EGR valve leaking or stuck open

e EGR temperature sensor
& EGRC-BPT valve

—10°C - 40°C
(14°F - 104°F)?

B EGRSYSTEMP1402 B []

CHECK ENGINE COOLANT
TEMP WITH DATA MONITOR.
S COOLANT TEMP BETWEEN

[__NO |

YES

SEF803W

CMPS*RPM (POS)
COOLAN TEMP/S
EGR TEMP SEN
INT/A TEMP SE

% MONITOR % NOFAalL L1

Crpm
20°C
4.3V
22°C

SEF334R

=========: MONITOR
CMPS-RPM(POS)
THRTL POS SEN
B/FUEL SCHDL

B EGR SYSTEM P14028 []
OUT OF CONDITION

1.9msec

SEF385W

TESTING

===z=====z MONITOR
CMPS-RPM(POS)
THRTL POS SEN
B/FUEL SCHDL

M EGR SYSTEM P40zl [ ]

737rpm
0.50V
3.0msec

SEF386W

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

TESTING CONDITION:

Always perform the test at temperature above -10°C
(14°F).
Engine coolant temperature and EGR temperature must
be verified in “DATA MONITOR” mode with CONSULT
before starting DTC WORK SUPPORT test. If it is out of
range below, the test cannot be conducted.
COOLAN TEMP/S: —10 to 40°C (14 to 104°F)
EGR TEMP SEN: Less than 4.8V
If the values are out of the ranges indicated above, park
the vehicle in a cool place and allow the engine tempera-
ture to stabilize. Do not attempt to reduce the coolant or
EGR temperature with a fan or means other than ambient
air. Doing so may produce an inaccurate diagnostic result.
1) Turn ignition switch “OFF” and wait at least 5 seconds.
Then turn ignition switch "ON”.
2) Select “EGR SYSTEM P1402" of “EGR SYSTEM” in
“DTC WORK SUPPORT” mode with CONSULT.
3) Follow instruction of CONSULT.
4) Start engine and let it idle until “TESTING” on CON-
SULT screen is turned to “COMPLETED”. (It will take
70 seconds or more.)
If “TESTING” is not displayed after 5 minutes, turn igni-
tion “OFF” and cool the engine coolant temperature to
the range of -10 to 40°C (14 to 104°F). Retry from step
1).
5) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-410.

EC-407

@l

A

ER

LC

FE

AT

PD

A

EL

(w4

569



TROUBLE DIAGNOSIS FOR DTC P1402
EGR Function (Open) (Cont’d)

W EGR sysTEM P1402 Il []

COMPLETED

I SELF-DIAG RESULTS

SEF272U

CONNECT OR
. “ i 1) Turn ignition switch “ON” and select "MODE 1" with
GST.
[ Ec OCONNECTOH” _@\_H 2) Check that engine coolant temperature is within the

range of —10 to 40°C (14 to 104°F).

3) Check that voltage between ECM terminal @3 (EGR
temperature) and ground is less than 4.8V.

4) Start engine (TCS switch “OFF”) and let it idle for at

57 75

_ﬂ least 70 seconds.
P O 1 5) Stop engine.
) 8) Perform the step 1) to 4) again.
SEF443U 7) Select “MODE 3” with GST.

8) If DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-410.
OR
@ 1} Turn ignition switch “ON”.
2} Check the following voltages.
ECM terminal 6 (Engine coolant temperature) and
ground:
2.7 - 4.4V
ECM terminal @ (EGR temperature) and ground:
Less than 4.8V
3) Start engine and let it idle for at least 70 seconds.
4) Tum ignition “OFF” and wait at least 5 seconds.
5) Perform “Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.
6) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-410.
When using GST, “DIAGNOSTIC TROUBLE CODE CONFIRMA-
TION PROCEDURE” should be performed twice as much as
when using CONSULT or ECM (Diagnostic Test Mode I}
because GST cannot display MODE7 (1st trip DTC) concern-
ing this diagnosis. Therefore, using CONSULT or ECM (Diag-
nostic Test Mode Il) is recommended.

570 EC-408



TROUBLE DIAGNOSIS FOR DTC P1402
EGR Function (Open) (Cont’d)

EC-EGRC/V-01
IGNITION SWITCH ]
ON or START
] (€]
10a |FUSE BLOCK | Refer to EL-POWER
1/B)
1 A
By | MA
GrY
I : Detectable line for DTG EM
— Non-detectable line for DTC
..M49
[178]] . LG
LG
1)
Gl
F126
B
I AT
L D
SOLENQID
é VALVE
=] (F125) EA
YB
l s
F126
G BR
LY
| Sl
[1o]
EGR RS
ECM
F69
BT
Refer to last page {Foldout page).
= . (F83) A
A]z2]3]ay -
5 el Ny @D
EL

[41]s0]33] |38}37]ze]zs]
aafas]arfaifs0f2al2e]  [10]o]8]
[27os[es[aalesl22]n]  |71e6]5]4]
4alaafa2]  l2o[rolig] [17]16]15]14]

123
= H_s_ D

TECES54

EC-409 571 |
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TROUBLE DIAGNOSIS FOR DTC P1402

=
Split

EGR Function (Open) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK VACUUM HOSE.

Check vacuum hose into EVAP canister
for clogging, cracks and improper connec-
tion.

¢0K

®
{Go to next page.}

EC-410

® '
Clogging @ CHECK VACUUM HOSE. NG | Repair it
Check vacuum hose for clogging, cracks "
s ‘ or improper cannection or misconnecting.
j Refer to “Vacuum Hose Drawing”, EC-16.
- . Improper connection OK
: SEF109L
j B ¥
B] CHECK COMPONENT NG | Repair or replace EGRC-
WEGRC SOL/V CIRCUITE (EGRC-solenoid valve). "1 solenoid valve or repair
1. Turn ignition switch “ON”. circuit.
DOES THE SOLENCID
2. Perform “EGRC SOV CIR-
VALVE MAKE CUIT” in “FUNCTION TEST”
mode with CONSULT,
AN OPERATING SOUND OR
1. Turn ignition switch “ON".
EVERY 3 SECONDS?
ERY 3 2. Turn EGRC-solenoid valve “ON”
and “OFF" in “ACTIVE TEST”
[ex JCNO_J[YES | mode with CONSULT and check
MEF&57D Operating sound.
B @ 1. Turn ignition switch “OFF”.
M Aactivetestl [ 2. Disconnect ECM harness con-
nector.
fé‘;‘;g sowv EI).OI:IIV 3. Turn ignition switch “ON”.
zrzzzozizzzzzzc MONITOR zozzzozzzzzozoo 4. Connect a suitable jumper wire
CMPS*RPM (POS) orpm between ECM terminal Gd and
THRTLFOSSEN ~ 0.58V engine ground.
CLSD THL/P SW ON 5. Check operating sound of the
solenoid valve when disconnect-
ing and reconnecting the jumper
wire.
I (o NoFF][ OFF |
SEF633U 0K
Y
B comecr CHECK COMPONENT NG [ Replace EGRC-solenoid
. . @ (EGRC-solenoid valve). | valve.
Refer to “COMPONENT INSPECTION",
[ ecm IOI CoNNECTOR]| EC-412.
10 OK
h 4
CHECK COMPONENT NG Replace EVAP canister.
(EVAP canister}. i
Suitable jumping wire Refer to “COMPONENT INSPECTION™
on next page.
SEF358W VOK
NG

Repair it.




TROUBLE DIAGNOSIS FOR DTC P1402

EGR Function (Open) (Cont’d)

i\)
CHECK COMPONENT NG | Replace EGRC-BPT valve.
{EGRC-BPT valve). " :
Refer to "COMPONENT INSPECTION” &l
on next page.
OK VA
h A
CHECK COMPONENT NG | Replace EGRC-BPT valve.
{EGRC-BPT valve). " =
Refer to "COMPONENT INSPECTION”,
EC-413.
b
Check resistance of EGR temperature NG . | Replace EGR temperature
sensor. Refer to EC-413. "| sensor.
h 4 EE
Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.
AT
A 4
INSPECTION END
PB
[FA
RA
BR
§T
S
BT
(A
EL
DX

EC-411 573



574

TROUBLE DIAGNOSIS FOR DTC P1402

EGR valve

(EGR) FLOW

CMP3+APM (POS) Orpm
THRTL PCS SEN {a.58v
CLSD THUP SW ON

BATTERY

MEC488B

EGR Function (Open) (Cont’d)
COMPONENT INSPECTION

EGR valve

e Apply vacuum to EGR valve vacuum port with a hand vacuum
pump.

EGR valve spring should lift.

e Check for sticking.

If NG, repair or replace EGR valve.

EGRC-solenoid valve

Check air passage continuity. :
E Perform “EGRC SOLENOID VALVE” in “ACTIVE TEST”

mode.
Conditon eontnatty eonnaty.
D
EGRC SOLENOID VALVE between & and between (& and ©
ON Yes No
QOFF No Yes
OR

®

Check solenoid valve, following the table as shown below:

Air passage Air passage
Conditions continuity continuity
between & and between & and ©
12V direct current supply
between terminals @ Yes No
and @
No supply No Yes

If NG or operation takes more than 1 second, replace the
solenoid valve.

EC-412



TROUBLE DIAGNOSIS FOR DTC P1402
EGR Function (Open) (Cont’d)

EGR temperature sensor
@ Check resistance change and resistance value.
EGR temperature Volttage” Resistance
°C (°F) v (MQ) al
0(32) 4.61 0.68 - 1.11
50 (122) 2.53 0.092 - 0.12
Q 100 (212) 0.87 0.017 - 0.024 MA
L, If NG, replace EGR temperature sensor.
SEF643Q 0
10,000 - LG
1,000 § H
< FE
-
8
[ =
2 100 AT
8
=
PD
10}
FA
29
1 . . . .
0 50 100 150 200
(32) (122) (212)  (302) (392)
BR
Temperature °C (°F) SEF320U
EGRC-BPT valve Sii

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while apply-
ing a pressure above 0.981 kPa (100 mmH,0, 3.94 inH,0) RS
from under EGRC-BPT valve.

3. If aleakage is noted, replace the valve. a7

f Apply pressure F.HJA

SEF083P
EL

EC-413 575
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TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure)

Note: If DTC P1448 is displayed with P1440, perform TROUBLE DIAGNOSIS FOR DTC P1448 first. (See
EC-446.)

ON BOARD DIAGNOSIS LOGIC

This diagnosis detects leaks in the EVAP purge line using of vapor pressure in the fuel tank.

The EVAP canister vent control valve is closed to shut the EVAP purge line. The vacuum cut valve bypass
valve will then be opened to clear the line between the fuel tank and the EVAP canister purge control valve.
The EVAP control system pressure sensor can now monitor the pressure inside the fuel tank.

If pressure increases, the ECM will check for leaks in the line between the vacuum cut valve and EVAP can-

ister purge control valve.

EVAP canister One-way

EVAP control system pressure sensor purge contral  valve x
sclenoid valve

Vacuum cut vaive bypass valv EVAP
service

port

I r EVAP canister

. purge control valve
Euel tank Vacuum EVA_«P
cut valve [canister
EVAP canister

EVAP canister
vent control \(%@ purge volume
valve control valve SEF603U

ON BOARD DIAGNOSIS LOGIC

Diagnostic
L Check ltems
Troubrll%-Code Malfunction is detected when .... (Possible Cause)

P1440 o EVAP control system has a leak.
0213 o EVAP control systern does not operate properly.

Incorrect fuel tank vacuum relief valve

Incorrect fuel filler cap used

Fuel filler cap remains open or fails to close.

Foregign matter caught in fuel filler cap.

Leak is in line between intake manifold and EVAP

canister purge control valve.

Foreign matter caught in EVAP canister vent control

valve.

EVAP canister or fuel tank leaks

EVAP purge line (pipe and rubber tube) leaks

EVAP purge line rubber tube bent.

Blocked or bent rubber tube to EVAP control system

pressure sensor

EVAP control system pressure sensor

Loose or disconnected nubber tube

EVAP canister vent control valve and the circuit

EVAP canister purge control valve

EVAP canister purge volume control valve

EVAP canister purge control solenoid valve

Absolute pressure sensor

Tank fuel temparature sensor

MAP/BARQO switch solenoid valve

Blocked or benl rubber tube to MAP/BARC switch

solenoid valve

» O-ring of EVAP canister vent control valve is missing
or damaged.

» Water separator

e EVAP canister is saturated with water.

CAUTION:
e Use only a genuine NISSAN fuel filler cap as a replacement. If an incorrect fuel filler cap is used,

the MIL may come on.
e If the fuel filler cap is not tightened properly, the MIL may come on.
¢ Use only a genuine NISSAN rubber tube as a replacement.

EC-414



TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
EVAP canister CAUTION:
o Never use compressed air or high pressure pump. @l
Otherwise, EVAP system may be damaged.

~ e Do not start the engine. i
e Do not exceed 4.12 kPa (0.042 kg/cm?, 0.6 psi) of pressure [MA

in EVAP system.

NOTE: B
SEFS0Y e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

CEDURE” has been previously conducted, always turn

B EVAP SML LEAK P1440 M [] ignition switch “OFF” and wait at least 5 seconds before |~
1)PERFORM TEST AT A conducting the next test.

%3%%%1;;»1 OF 0-30C e Always remove service port adapter from service port

- after applying air up to 0.69 to 1.38 kPa (5.17 to 10.34

RN W Gl [ AND TURN mmHg, 0.20 to 0.41 inHg).
3)CLAMP EVAP HOSE e During the test, clamp the EVAP hose tightly as shown at

Ty 355 sSrvce et
4TOUCH START. ATION. ¢ When clamping the hose, do not clamp other than middle

of the hose to prevent loose or damage of the hose.

| EXIT ||  START | If DTC P1448 is displayed with P1440, perform TROUBLE s

®
SEF422W DIAGNOSIS FOR DTC P1448 first. (See EC-446.)
; 1) Turn ignition switch “OFF”.
Adapter for service port 2) Clamp the EVAP hose as shown left. PD
3) Turn ignition switch “ON”.
)

Select “EVAP SML LEAK P1440” of "EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with [FA
CONSULT.

Follow the instruction displayed.

EVAP 5) Make sure that “OK" is displayed. RA
service If “NG” is displayed, refer to “DIAGNOSTIC

4

port PROCEDURE”, EC-417. )
OR Bl
Pressue pump  SEF462U) o  Be sure to read the explanation of “Driving pattern” on
EC-45 before driving vehicle. T
W EVAP SMLLEAK P1440 ]:] ¢ It is better that the fuel level is low.
1) Start engine.
2} Drive vebhicle according to “Driving pattern”, EC-45. RS
3) Stop vehicle.
koo ok QR %k kxx 4) Select “MODE 1” with GST.
e If SRT of EVAP system is not set yet, go to the follow- gy
ing step.
e If SRT of EVAP system is set, the result will be OK.
5) Turn ignition switch “OFF” and wait at least 5 seconds. []f
| END || PRINT | 6) Start engine.
SEF2951 It is not necessary to cool engine down before driving.
7) Drive vehicle again according to the “Driving pattern”, £[,
EC-45.
8) Stop vehicle.
9) Select “MCDE 3” with GST. o3

e [f P1447 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1447”, EC-439.

e If P0440 is displayed on the screen, go to “DIAGNOS-
TIC PROCEDURE”, EC-291.

e if P1440 is displayed on the screen, go to “TROUBLE
DIAGNOSIS FOR DTC P1440”, EC-417.

e If P0O440 and P1440 are not displayed on the screen, go
to the following step.

EC-415 577 |



TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

10) Select “MODE 1" with GST.
e If SRT of EVAP system is set, the result will be OK.
e If SRT of EVAP system is not set, go to step 6).
OR
¢ Be sure io read the explanation of “Driving pattern” on
EC-45 before driving vehicle.
¢ It is better that the fuel level is low.
woy 1) Start engine.
2) Drive vehicle according to “Driving pattem”, EC-45.
3) Stop vehicle. ,
4) Turn ignition switch "OFF” and wait at least 5 seconds.
5) Turn ignition switch “ON” and perform “Diagnostic Test
Mode (Self-diagnostic results)” with ECM.
g) if 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-417.

> EC-416



TROUBLE DIAGNOSIS FOR DTC P1440

SEF4340

E Adapter for service port

EVAP
service
port

Pressure pump SEF462U

SEF200U

EVAP
canister

EVAP canisler

Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

. A 4

CHECK FUEL FILLER CAP.

1. Check for genuine NISSAN fuet filler
cap design.

2. Check for air releasing sound while
opening the fuel filler cap. If the air
releasing sound is heard, go to
If the air releasing sound is not heard,
check the following.

Was the cap tightened properly?

If Yes, check fuel filler cap vacuum

relief vaive.

Refer to “EVAPORATIVE EMISSION
SYSTEM”, EC-24.

If No, open fuel filler cap, then clean
cap and filler neck thread using air
blower. Retighten until ratcheting sound
is heard.

NG

If genuine NISSAN fuel

OK

B v

filler cap is not used,
replace with genuing
NISSAN fuel filler cap.

CHECK FOR EVAP LEAK.

« Never use compressed air or a high
pressure pump.

o improper installation of service port
may cause a leak.

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

To locate the EVAP leak, do the following.

1. Install the EVAP service port adapter
and the pressure pump securaly.

E 2. Turn ignition switch "ON”.

' Select “EVAP SYSTEM
CLOSE” of “WORK SUP-
PORT” mode with CONSULT.

3. Touch “START" and apply posi-
tive pressure to the EVAP line.

4. Using EVAP leak detector,

locate the leak. Refer to the
instruction manual for more
details about the leak detector.
Refer to “Evaporative Emission
Line Dra\ngrlaqg", EC-26.

Repair cr replace.

2. Turn ignition switch “OFF”.

3. Apply 12 volts DC to EVAP
canister vent control vaive. The
valve will close. (Gontinue to
apply 12 volts until the end of
test.

4. Apply 12 volts DC to vacuum
cut valve bypass valve. The
valve will open. {Continue to
apply 12V untit the end of test)

5. Pressurize the EVAP line using
pressure gauge with 1.3 10 2.7
kPa (10 to 20 mmHg, 0.39 to
0.79 inHg), then remove pump
and service port adapter.

6. Locate the leak using a leak
detector. Refer to the instruction
manual for more details about
the leak detector. Refer 1o
“Evaporative Emission Line
Drawing”, EC-26.

vent control valve SEFS588U

¢OK

(Go to next page.)

EC-417

NG

4

[ER

LG

FE

AT

PD
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TROUBLE DIAGNOSIS FOR DTC P1440

\
Vacuum cut valve

| ~bypass valve

SEF598U
A N SENT \‘ﬁofr_ﬁ
W\
= *’N -
- / \% .
S ENG
NI L8
‘\ﬁ‘ I EVAP canTst%Er \\\
purge volume \ )
1 control valve |

SEF583U

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

EVAP canister

purge control \

SEF584U

EVAP canister

EVAP canister

Water

®
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister purge volume control | purge volume control
vaive), . valve.
Refer to “COMPONENT INSPECTION",
EC-421.
OK
D
CHECK COMPONENT NG_- Replace EVAP canister
(EVAP canister purge control vaive). "] purge control valve.
Refer to “COMPONENT INSPECTION",
EC-422.
OK
y
CHECK COMPONENT AND CIRCUIT NG Repair or replace EVAP
(EVAP canister vent control valve, Q-ring "1 canister vent control valve
and water separator}. and O-ring or harness/
Refer to “COMPONENT INSPECTION”, connectors.
EC-423 and “P0446 EVAP canister vent
control valve for California”, EC-305.
OK
CHECK IF EVAP CANISTER SATU- NG | Replace EVAP canister
RATED WITH WATER. | and check the following.

1. Remove EVAP canister with EVAP can-
ister vent control valve attached.

2. Check if water will drain from the EVAP
canister. If it will, weigh the EVAP canis-
ter with the vent control valve attached.
if the weight is:

More than 1.8 kg (4.0 Ib) - NG

Less than 1.8 kg {4.0 Ib) —» OK

“~¢§ vent control valve gepsgeu

OK

{Go to next page.)

EC-418

1. Check hose connections
to the EVAP canister
and water separator for
clogging and poor con-
nection.

2. Check water separator.
Refer to “COMPONENT
INSPECTION”, EC-423.




TROUBLE DIAGNOSIS FOR DTC P1440

EVAP canister
purge control
)’ i

[

SEF584U

PURG CONT S/V

PURG CONT S/V
CMPSeRFM (POS)
CLSD THL/P 5W

W AcTive TEST I

(PURG CONT VAC)
MONITOR

|

N
VC ON

2000rpm
OFF

M [ON/OFF ][ OFF |

SEFB82T|

Absolute pfess/ure/\/

Z_it

: AV

SIS

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

CHECK COMPONENT (EVAP canister
purge control solenoid valve).

1. Disconnect vacuum hose to
EVAP canister purge control
solenoid valve.

2. Start engine.

3. Perform “PURG CONT S/V” in
“ACTIVE TEST" mode.

4. Select “ON” on CONSULT
screen to turn on “PURG CONT
S,

5 Check vacuum hose for vacuum
when revving engine up to 2,000
pm.

Vacuum should exist.
OR

Check the following.

Y

. Start engine and warm it up to

normal operating temperature.

2. Stop engine.

3. Disconnect vacuum hose to
EVAP canister purge contro}
valve.

4. Start engine and let it idle for at
least 60 seconds.

5. Check vacuum hose for vacuum

when revving engine up to 2,000

pm.
Vacuum should exist.

OK

h 4

e EVAP canister purge con-
trot solenoid valve
Refer to “COMPONENTS
INSPECTION”, EG-422.

e Vacuum hoses for clog-
ging or disconnection.
Refer to “Vacuum Hose
Drawing”, EC-26.

CHECK COMPONENT

(Absolute pressure sensor).

Refer to “COMPONENT INSPECTION",
EC-424.

NG

Replace absolute pressure

Y

EGRC-sclenoid
valve & MAP/BARO
switch solenoid valve

SEF406W

OK

A 4

Sensoer.

CHECK COMPONENT
(MAP/BARQ switch solencid valve).
Refer to “COMPONENT INSPECTION”,

EC-424.

NG

Replace MAP/BARO

Y

OK

L v

switch solenoid valve.

[ Atter removed trunk

room trim __ . —

Tank fuel temperature
harness connectot

e

Fuel

tank

CHECK COMPONENT

(Tank fuel temperature sensor).

Refer to “COMPONENT INSPECTION”,
EC-425.

NG

Replace tank fuel tempera-

CK

A d

ture sensatr.

CHECK COMPQONENT.

Check EVAP purge line (pipe, rubber tube,
fuel tank and EVAP canister) for cracks or
improper connection.

Refer to “Evaporative Emission Line

Drawing”, EC-26.

NG

Repair or reconnect the

SEF3g4W

¥ OK

(Go to next page.)

EC-419

hose.

o)

A

El

LG

FE

AT

BlR

ST

RS

BT

HA

EL

581
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TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

®©

!

CHECK COMPONENT

(EVAP control system pressure sensor).
Refer to “COMPONENT INSPECTION”,
EC-315.

NG

oK
v

Clean EVAP purge line {pipe and rubber
tube) using air blower.

Y

Perform “TROUBLE DIAGNQOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

Y

INSPECTION END

EC-420

.| Replace EVAP control sys-
"| tem pressure sensar.




TROUBLE DIAGNOSIS FOR DTC P1440

Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)
pscomecr COMPONENT INSPECTION

15 Eé} EVAP canister purge volume control valve

1. Disconnect EVAP canister purge volume control valve ]
harness connector.
2. Check resistance between the following terminals.
terminal @ and terminals @, @ MIA
terminal ® and terminals @ , ®
Resistance:
Approximately 35 - 43Q [At 25°C (77°F)] M
3. Reconnect EVAP canister purge volume control valve

harness connector.
’-\ -y 4., Remove EVAP canister purge volume control vaive LG
%E_EB TS, Eé} from intake manifold coflector and disconnect hoses
from the valve. .
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
@ 5. Turn ignition switch “ON”.
6. Perform “PURG VOL CONT/NV” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister purge
SEFA830 volume control valve shaft moves smoothly forward and AT
backward according to the valve opening.
If NG, replace the EVAP canister purge volume control
BAcTVETESTH [] valve. PD
OR
| PURG VOL GONT/V 20%tep | .*E. 1. Disconnect EVAP canister purge volume control valve -
CMPS*RPM(POS) orpm > harness connector. ‘ .
AF ALPHA-B2 100% 2. Check resistance between the following terminals.
A/F ALPHA-B1 100% terminat @ and terminats @, @
THRTL POS SEN 0.52v terminal & and terminals @ , ®
Resistance:
Approximately 35 - 43Q [At 25°C (77°F)} -
Qul[ UP | DWN |[Qd 3. Reconnect EVAP canister purge volume control valve BR
SEF045v harness connector.

4. Remove EVAP canister purge volume control valve ST
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol- BS
ume control valve harness connector should remain
connected.)

5. Tumn ignition switch “ON” and “OFF”. Check that EVAP g
canister purge volume control valve shaft moves
smoothly forward and backward according to the igni-

tion switch position. HA
If NG, replace the EVAP canister purge volume control
valve.

EL

a
i\ {EVAP canister
purge volume

W control valve -
cFN SEF593U

EC-421 563 |



584

TROUBLE DIAGNOSIS FOR DTC P1440

BAcTVETESTE [
pURG CONT sV O N

(PURG CONT VAC) VvC ON
z===z===== MONITOR =======-=:
PURG CONT S/ ON
CMPSeRPM(POS) 2000rpm
CLSD THL/P SW OFF
COOCLANT TEMP/S 84°C

I [ ON/OFF|[ OFF

SEF399W

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)
EVAP canister purge control solenoid valve

1. Turn ignition switch “ON".
/ Select “PURG CONT 8/V” of “ACTIVE TEST” mode

2

with CONSULT.
3. Start engine and warm it up to normal operating tem-
4

perature.

Disconnect vacuum hose at EVAP canister purge con-

trol valve.

5. Touch “ON” and “OFF” and check for vacuum passing
through the hose.

EVAP canister
purge control
valve

SEF400W|

BATTERY
SEF313Q
4 — —— Direction of EVAP canister purge
purge flow control valve

SEFBOOW

Condition Vacuum
Idle Not exist
2,000 rpm Exist
OR
@ Check air passage continuity.
Air passage Air passage
Condition continuity continuity
between (& and between & and ©
12V direct cur'rent supply Yes No
between terminals
No Yes

Ne supply

If NG or operation takes more than 1 second, replace solenoid

valve.

EVAP canister purge control valve

Check EVAP canister purge control valve as follows:
1. Blow air in port @ and (©, then ensure that there is no leak-

age.

2. Blow airin port (B, then ensure that there is a resistance to flow

out of port ©.

3. Apply vacuum to port ®. [Approximately ~13.3 to —20.0 kPa
(=100 to —150 mmHg, —3.94 to -5.91 inHg)]
Blow air in port (€ and ensure free flow out of port (®.

EC-422



TROUBLE DIAGNOSIS FOR DTC P1440

mactveTesTH [

VENT conTRoLY QFF

=======: MONITOR —==z===:
CMPS=RPM{POS) orprmn
FR 02 MNTR-B1 RICH
ASF ALPHA-B1 100%
THARTL POS SEN 052V

[ConJjon/orF eIl

SEF601U

(0.85 - 1.10 kg-m,
73.8 - 95.5 in-Ib)
SEF810W

BATTERY

ol B 5
@j/. o @
LA ‘\@

* @: Bottom hole (To atmosphere)
: Emergency tube (From EVAP canisler)
@©: Inlet port (To member)

SEF829T)

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

EVAP canister vent control valve

Check air passage continuity.

Perform “VENT CONTROL/V” in “ACTIVE TEST” mode with @l

between @ and

CONSULT.
Condition Air passage continuity A
VENT CONTROLV between (& and M
ON No
OFF Yes EM
OR
® 5
Condition Air passage continuity

12V direct current supply between ter-
minals (O and @&

No

FE

No supply

Yes

If NG or operation takes more than 1 second, clean valve using air  ag

blower or replace as necessary.

If the portion is rusted, replace EVAP canister vent control

valve.

P

Make sure new O-ring is installed properly.

Water separator

[FA

ST

1. Check visually for insect nests in the water separator air inlet.

2. Check visually for cracks or flaws in the appearance.
3. Check visually for cracks or flaws in the hose.
4

RS

Check that ® and (© are not clogged by blowing air into with

@, and then (© plugged.

5. In case of NG in items 2 - 4, replace the parts.

NOTE:

Do not disassemble water separator.

EC-423

BT

A

EL

()
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TROUBLE DIAGNOSIS FOR DTC P1440

I_Wl"_m

Absolute pressure ,
sensor E
i

SEF359W
HmacTivETESTH [
MAP/BARO SWAN  Bapo
zz==zz=====z MONITOR =z=z==z====z
CMPSeRPM(REF) 737rpm
MAP/BARO SW//  BARO
ABSOL PRES/SE 4.3V
BARO MAP
SEF047Y
WacTiveTtesTHR [
MAP/BARO 8W/N  MAP
=zzz=====z MONITOR =======z=:
CMPSsRPM(POS) 737rpm
MAP/BARO SW/V MAP
ABSOL PRES/SE 1.3V

[ BARO |EETTY:EN

SEF048Y

BATTERY

MEC488B

Evaporative Emission (EVAP) Control System
(Small Leak) (Positive Pressure) (Cont’d)

Absolute pressure sensor

1. Remove absoiute pressure sensor with its harness connector

connected.

2. Remove hose from absoclute pressure sensor.
3. Turn ignition switch “ON” and check output voltage between

terminal G and ground.

The voltage should be 3.2 to 4.8V.
4. Use pump to apply vacuum of —-26.7 kPa (—200 mmHg, -7.87
inHg) to absolute pressure sensor as shown in figure and

check the output voltage.

The voltage should be 1.0 to 1.4V lower than the value

measured in step 3.
CAUTION:

e Always calibrate the vacuum pump gauge when using it.
e Do not apply below -93.3 kPa (-700 mmHg, -27.56 inHg)
or over 101.3 kPa (760 mmHg, 29.92 inHg) of pressure.

5. If NG, replace absolute pressure sensor.

MAP/BARO switch solenoid valve

;
with CONSLULT.

3. Check the following.

Start engine and warm it up sufficiently.
Perform “MAP/BARQ SW/V” in “ACTIVE TEST” mode

¢ Condition: At idle under no-load

e CONSULT display

MAP/BARO SW/V

ABSOL PRES/SE (Voltage)

BARO

More than 2.6V

MAP

Less than the voltage at BARO

e Time for voltage to change

MAF/BARO SW/NV

Required time to switch

BARQ to MAP
MAP to BARO

Less than 1 second

4. If NG, check solenoid valve as shown below.

OR

1. Remove MAP/BARO switch solenoid valve.
2. Check air passage continuity.

Condition

Air passage
continuity
between (& and

Alr passage
continuity
between & and ©

12V direct current supply

between terminals (@ Yes No
and @
No supply No Yes

3. If NG or operation takes more than 1 second, replace

solenoid valve.

EC-424



TROUBLE DIAGNOSIS FOR DTC P1440
Evaporative Emission (EVAP) Control System

(Small Leak) (Positive Pressure) (Cont’d)
Tank fuel temperature
sensor connactor Tank fuel temperature sensor
T ] Check resistance by heating with hot water or heat gun as shown
AN in the figure.
@l
Temperature °C (°F) Resistance k2
o 20 (68) 2.3-27 RA
50 (122) 0.79 - 0.90
SEF405U If NG, replace tank fuel temperature sensor. ER
LG

EC-425 587
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SYSTEM DESCRIPTION

Camshaft position sensor

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve

Engine speed

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sen-
saor

Engine coolant temperature

¥

Ignition switch

Start signal
EVAP canister

Y

Throttle position sensor

purge volume
centrol valve

Y

ECM

Throttle position

Y

Front heated oxygen sensor

Density of oxygen in exhaust gas

h 4

Tank fuel temperature sensor

(Mixture ratio feedback signal)

Fuel temperature in fuel tank

Vehicle speed sensor

Vehicle speed

Y

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor by-pass pas-
sage in the EVAP canister purge volume control valve changes to control the flow rate. A built-in step motor
moves the valve in steps corresponding to the ECM output puises. The opening of the valve varies for opti-
mum engine control. The optimum value stored in the ECM is determined by considering various engine con-
ditions. When the engine is operating, the flow rate of fuel vapor from the EVAP canister is regulated as the

air flow changes.

COMPONENT DESCRIPTION

The EVAP canister purge volume control valve uses a step motor
to control the flow rate of fuel vapor from the EVAP canister. This
motor has four winding phases. It operates according to the output
pulse signal of the ECM. Two windings are turned ON and OFF in
sequence. Each time an ON pulse is issued, the valve opens or
closes, changing the flow rate. When no change in the flow rate is
needed, the ECM does not issue the pulse signal. A certain volt-
age signal is issued so that the valve remains at that particular
opening.

SEF249P

EC-426



TROUBLE DIAGNOSIS FOR DTC P1444
Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION @l
Engine: Af . Idle 0 step
e Engine: After warming up - -
PURG VOL CV » Air conditioner switch “OFF” Vehicle running — (A
(Shift lever “17)

ECM TERMINALS AND REFERENCE VALUE =)
Specification data are reference values and are measured between each terminal and (ECM ground).
TER- ' LG
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
[Engine is running. |
[ignition switch "OFF”| 0-1V B
For a few seconds after turning ignition switch
124 | W/B ECCS relay (Self-shutoff) “OFF™
' AT
[lgnition switch “OFF"|
BATTERY VOLTAGE
|_ A few seconds passed after turning ignition (11 - 14V)
switch “OFF” PD
- ower supply for [Ignition switc | (11 - 14Y) EA
Engine is running. BATTERY VOLTAGE
123 Wil Current return | ‘l 11 - 14V [P,
Idle speed (a1 - )
28 | BRY : | [Engine is running. 0 - 0.4V or
EVAP canister purge vol | J BATTERY VOLTAGE @
29 G ume controt valve L Idle speed (11 - 14Y)
35 G/OR ; _ | [Engine is running. 0 - 0.4V or ST
EVAP canister purge vol I |_ l BATTERY VOLTAGE
36 LB ume control valve Idle speed (11 - 14V)
&S
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble . Check ltems BT
Code No. Malfunction is detected when ... (Possible Cause)
P1444 e The canister purge fiow is detected during the e EVAP control system pressure sensor HA
0214 specified driving conditions, even when EVAP can- | e EVAP canister purge volume control valve (The
ister purge volume control valve is completely valve is stuck open.)
closed. s EVAP canister purge control valve ElL,
e Hoses
(Hoses are connected incorractly or clogged.)
e EVAP canister vent control valve (&)

EC-427 569
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TROUBLE DIAGNOSIS FOR DTC P1444

B PURG CNVESN P1493ll [

THIS SUPPORT FUNCTION
IS FOR

DTG P1493.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT || sTART

SEFE10U

B PURG CNV&SV P1493 IR [
OK %%

* ok % ok k

H SELF-DIAG RESULTSH

* % % % NO FAILURE * % % *

END || PRNT

SEFB11U

M PURG VOL CN/V P1444 M []

THIS SUPPORT FUNCTION
IS FOR

DTC P1447.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT || smAr

SEFB12U

B PURG VOL CNA P1asa B[]
OK 3k %k %k k¥

* KK KK

W SELF-DIAG RESULTSH

* % % % NO FAILURE * * * %

END || PRNT

SEF613U

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before

conducting the next test.

TESTING CONDITION:
Always perform test at temperature above 5°C (41°F).

B "

2)

8)
%)

Start engine and warm it up to normal operating tem-
perature,

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

Select “PURG CN/V & S/V P1493” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

Touch “START”.

Start engine (TGS switch “OFF”) and let it idle for at
least 90 seconds.

When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions continuously untif “TESTING” changes to
“COMPLETED". (It will take for at least 30 seconds.)
Selector lever: Suitable position

Vehicle speed: 40 - 120 km/h (25 - 75 MPH)
CMPS-RPM (POS}): 1,000 - 6,300 rpm

B/FUEL SCHDL: 2 - 4.8 msec

Stop vehicle with engine running.

Select “PURG VOL C/V P1444" of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

10) Touch "START".
If “COMPLETED?” is displayed, go to step 12).
11) When the following conditions are met, “TESTING” will

be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to
“COMPLETED". (It will take for at least 20 seconds.)
Selector lever: Suitable position

Vehicle speed: 40 - 120 km/h (25 - 75 MPH)

CMPS -RPM (POS}): 1,000 - 6,300 rpm

B/FUEL SCHDL: 2 - 4.8 msec

If “TESTING” is not displayed after 5 minutes, retry

from step 2).
12) Make sure that “OK” is displayed after touching “SELF-

DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-430.

EC-428



TROUBLE DIAGNOSIS FOR DTC P1444

Evaporative Emission (EVAP) Canister Purge

oD p—" Volume Control Valve (Cont’d)
COOLANT TEMP .............. 69°C
VEHICLE SPD vvvuvvevrsosnnnsn: OMPH OR
EaArf_é?&NDCE_ """""""" ;;;'_'3;53‘_32;9/: 1) Start engine (TCS switch “OFF”) and warm it up to
mg ............. 53‘2%K|;’1&}A normal operating temperature.
TURGTIE 6 5.20gmss, 2} Select “MODE 1” with GST. Gl
TAKE AIR ..ovoeecverenessseres 27°C 3) Check coolant temperature.
EHE‘E §¥§ ﬁ% - - Sh%EE’S Coolant temperature: 40 - 100°C (104 - 21 2°F) A
PHORTFLAT o 9.8% Be sure that water temperature does not exceed 100°C ™"
8%% Bé 18% 1...'.'.'.'. """ . '.'6'.2063\; (212°F}. If it becomes higher than 100°C (212°F), cool
------------------------- 8% down the engine and perform the procedure again from
O2S BY 82 ... 0010V lsersion the beginning. g EM
4) Turn ignition switch “OFF” and wait at least 5 seconds.
5) Turn ignition switch “ON” and wait at least 15 seconds.
6) Restart engine and let it idle for at least 80 seconds.
7) Maintain the following conditions for at least 80 sec-
onds.
Gear position: Suitable gear position
Vehicle speed: 40 - 120 km/h (25 - 75 MPH)
Engine speed: 1,000 - 6,300 rpm
Coolant temperature: 40 - 100°C (104 - 212°F)
8) Select “MODE 7” with GST.
9) If 1st trip DTC is detected, go to “DIAGNOSTIC af
PROCEDURE”, EC-430.
NOTE:
//(5\\ e Hold the accelerator pedal as steady as possible during PD
¢ ) driving in steps 7.
Bl e [Ifthe driving conditions are not satisfied in steps 7, restart
ECM__ (0] CONNECTOR]) | the procedure. EA
Y e It is better that the fuel level is low.
OR
@@ @ 1) Start engine (TCS switch “OFF”) and warm it up to [RA
normal operating temperature.
ﬁ@ s o 2) Check voltage between ECM terminal & and ground
: = Voltage: 0.8 - 1.5V EBR
SEF615U Perform the following procedure before the voltage
drops below 0.8V. If the voltage drops below 0.8V, cool

down the engine and perform the entire procedure all g
over again.

3) Turn ignition switch “OFF” and wait at least 5 seconds.

4) Turn ignition switch “ON”" and wait at least 15 seconds. g

5) Restart engine and let it idle for at least 80 seconds.

6) Maintain the following conditions for at least 80 sec-
onds. BT
Gear position: Suitable gear position
Vehicle speed: 40 - 120 km/h (25 - 75 MPH)

Engine speed: 1,000 - 6,300 rpm HA
Check voltage between ECM terminal & and
ground: 0.8 - 1.5V

7) Turn ignition switch “OFF”, wait at least 5 seconds, and EL
then turn “ON”.

8) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. B

9) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-430.

NOTE:

e Hold the accelerator pedal as steady as possible during
driving in steps 6.

o If the driving conditions are not satisfied in steps 6, restart

the procedure.
o [t is better that the fuel level is low.

EC-429 501 |



TROUBLE DIAGNOSIS FOR DTC P1444

EVAP canister

‘Alpurge volume%i H Front

A control valve 3

e

SEF417U

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

,

CHECK COMPONENT
(EVAP canister purge volume control

vaivs}.
Refer to “COMPONENT INSPECTION”

on next page.

NG

EVAP control system
pressure sensor
harness conneclor

SEF427U

EVAP canister

EVAP canister

Water

OK

B :

Replacé EVAP canister
purge volume control
valve.

CHECK COMPONENT

(EVAP control system pressure sensar).

1. Check disconnection of hose connected
to the sensor.

2. Check sensor harness connector for
water.
Water should not exist.
It CK, go to step 3.

3. Check EVAP contral system pressure
S@Nsof.

Refer to “COMPONENT INSPECTION?,

EC-432.

NG

OK
4

Replace EVAP control sys-
tem pressure sensor and
repair or replace harness
and connector.

CHECK COMPONENT
(EVAP canister vent control vaive).
Refer to “COMPONENT INSPECTION”,

NG

h 4

EC-432.
lOK

Replace EVAP canister
vent control valve.

¢ vent control valve seFsgsU

gl}-lECK RUBBER TUBE FCOR CLOG-
NG.

Check obstructed water separator,
improper connection of hose and rubber
tube to EVAP canister vent control valve
and clean the rubber tube using air
blower.

For water separator, refer to “COMPO-
NENT INSPECTICN”, EC-437.

NG

Y

oK

r

Clean, repair or replace
rubber tube and/or water
separator.

CHECK IF EVAP CANISTER IS SATU-

RATED WITH WATER.

1. Remove EVAP canister with EVAP can-
ister vent control valve attached.

2. Check if water will drain from the EVAP
canister. If it will, weigh the EVAP canis-
ter with the vent control valve attached.
If the weight is:

More than 1.8 kg (4.0 Ib) — NG
Less than 1.8 kg (4.0 Ib) — OK

NG

Replace EVAP canister

and check the following.

1. Check hose connections
to the EVAP canister
and water separator for
clogging and poor con-
nection.

2. Check water separator.
Refer to “COMPONENT
INSPECTION", EC-423.

CK

h 4

Perdorm “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

I

INSPECTION END

EC-430




TROUBLE DIAGNOSIS FOR DTC P1444

Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (Cont’'d)
COMPONENT INSPECTION

&] DISCONNECT A\
Eﬁ} EVAP canister purge volume control valve

2T ——— 1. Disconnect EVAP canister purge volume contro! valve @l
\&[5]4/ harness connector.
l 2. Check resistance between the following terminals.

terminal & and terminals @, & WA
terminal & and terminals @ , ®
Resistance:
Approximately 35 - 43Q [At 25°C (77°F)] EM
3. Reconnect EVAP canister purge volume control valve

-

harness connector.
- 4. Remove EVAP canister purge volume control vaive G

S\ei TS. EE} from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)

Q] 5. Turn ignition switch “ON”.

6. Perform “PURG VOL CONT/A” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister purge
volume control valve shaft moves smoothly forward and AT

SEFsssQ backward according to the valve opening.
If NG, replace the EVAP canister purge volume canirol
BAcTivETESTE [ valve. PO
OR
___'ZP_FE‘E_)’?ABP%%Q\_’EE’_S{?" @ 1. Disconnect EVAP canister purge volume control valve _
OMPORPMPOS) oo harness connector. FA
A/F ALPHA-B2 10%% 2. Check resistance between the following terminals.
A/F ALPHA-B1 100% terminal @ and terminals @, @
THRTL POS SEN 0.52V terminal & and terminals @, ® A
Resistance:
Approximately 35 - 43Q [At 25°C (77°F)] e
[Qul[ UP | DWN |[Qd| 3. Reconnect EVAPycanister purge volume control valve BIR
SEFD45Y harness connector.

4. Remove EVAP canister purge volume control valve 7

from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol- as
ume control valve harness connector should remain ™
connected.)
5. Turn ignition switch “ON" and “OFF”. Check that EVAP BT
@ fﬂ canister purge volume control valve shaft moves
/ smoothly forward and backward according to the igni-
@ tion switch position. MA
If NG, replace the EVAP canister purge volume control
SEF763P valve,

purge volume

W control valve |
R SEF593U

EC-431 593
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TROUBLE DIAGNOSIS FOR DTC P1444

A E

I ECM |0| CONNECTOR]

EVAP control system
pressure sensor

7

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

COMPONENT INSPECTION
EVAP control system pressure sensor

1.

Remove EVAP control system pressure sensor with its har-
ness connector connected.

(@ - 2. Remove hose from EVAP control system pressure sensor.
) 3. Turn ignition switch “ON".
l ! 4. Use pump to apply vacuum and pressure to EVAP control
® or 1 system pressure sensor as shown in figure.
serasrw|] 5. Check output voltage between ECM terminal @ and ground.
Pressure {Relative to atmospheric pressure) Voltage (V)
Air hole pretector {if equipped) 0 kPa (0 mmHg, 0 inHg) 3.0-36
[ \ ‘ -9.3 kPa {-70 mmHg, -2.76 inHg) 04-06
» | CAUTION:
z e - Always calibrate the vacuum pump gauge when using it.
f e Do not apply below -20 kPa (-150 mmHg, -5.91 inHg) or
over 20 kPa (150 mmHg, 5.91 inHg) of pressure.
6. 1f NG, replace EVAP control system pressure sensor.
Never apply force. .
seroow] o Never apply force to the air hole protector of the sensor,
if equipped.
e Discard any EVAP control system pressure sensor which
has been dropped from a height of more than 0.5 m (19.7
in) onto a hard surface such as a concrete floor; use a new
one.
O-ring €73 EVAP canister vent control valve
BacTvetesTH [ Check air passage continuity.

VENT conNTROLY OFF

z=z====: MONITOR ====zzzx:
CMPS-RPM(POS)
FR Q2 MNTR-B1
AJF ALPHA-B1
THRTL PCS SEN

[ ON [lonorr] eIl

SEF601U

B

Perform “VENT CONTROL/V” in “ACTIVE TEST" mode with

T ED
< -[@] 8.3 - 10.8 Nom
{0.85 - 1.10 kg-m,

BATTERY 73.8 - 95.5 in-lb)

SEFg10w

CONSULT.
Condition Air passage continuity
VENT CONTROLY between (® and
ON No
OFF Yes
OR
. Air passage continuity
Condition betweaen & and
12V direct current supply between ter- No
minals M and @
Yes

No supply

If NG or operation takes more than 1 second, clean valve using air

blower or replace as necessary.

EC-432
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Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

i the portion is rusted, replace EVAP canister vent control
valve,
Make sure new O-ring is instailed properly.

@l

MA
EM
LG

FE

AT
PC

BA

ST
RS
BT
HA

EL
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valve harness connhector
D
57 EVAP canister

EVAP canister

vent control valve

SEF418U

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close)

COMPONENT DESCRIPTION

The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent.

This solenoid (the EVAP canister vent control valve) responds to
signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid valve
is energized.

A plunger will then move to seal the canister vent. The ability to seal
the vent is necessary for the on board diagnosis of other evapora-
tive emission control system components.

This solenoid valve is used only for diagnosis, and usually remains
opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and allows
“EVAP Control System (Small Leak)” diagnosis.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONTH e Ignition switch: ON

OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MINAL
Mo COLOR ITEM CONDITION (DC Valtage)
EVAP canister vent con- — BATTERY VOLTAGE
2 P/B : FFaTNT
0 / trol valve [Ignition switch “ON (11 - 14V)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Cor ion i :
e de Malfunction is detected when .... (Possible Cause)
P1446 o EVAP canister vent control valve remains closed e EVAP canister vent control valve
0215 under specified driving conditions. e EVAP control system pressure sensor and the circuit

e Blocked rubber tube to EVAP canister vent control
valve

Water separator

e EVAP canister is saturated with water.

EC-434
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7 MONITOR v NOFAL []
CMPS=RPM{POS) 650rpm
MAS AIR/FL SE 131V
COOLAN TEMP/S 84°C
VHOL SPEED SE Bkm/h
THRTL POS SEN  0.50V
B/FUUEL SCHDL 1.0msec
[ RECORD

SEF604U

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

1) Turn ignition switch “ON".

2) Select “DATA MONITOR” mode with CONSULT.

) Start engine (TCS switch “OFF").
} Drive vehicle at a speed of approximately 80 km/h (50
MPH) for a maximum of 15 minutes.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-436.

NOTE:
If a malfunction exists, NG result may be displayed quicker.

Start engine (TCS switch “OFF”).
2) Drive vehicle at a speed of approximately 80 km/h (50
MPH) for 15 minutes.

QR
@

3) Select “MODE7” with GST.

4) If 1st trip DTC is detected, go to “DIAGNQSTIC
PROCEDURE”, EC-436.

OR
1) Start engine (TCS switch “OFF”}.

2) Drive vehicle at a speed of approximately 80 km/h (50
MPH) for 15 minutes.

3) Turn ignition switch “OFF” and wait at least 5 seconds.

4) Tum ignition switch “ON” and perform “Diagnostic Test
Mode (Self-diagnostic results)” with ECM.

5) If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-436.

EC-435

@l

A1
L
LG

FIE

(3
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TROUBLE DIAGNOSIS FOR DTC P1446

Evaporative Emission (EVAP) Canister Vent

Control Valve {Close) (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

r

CHECK RUBBER TUBE FOR CLOG- NG | ciaan, repair or replace
GING. "| rubber tube and/or water
Check obstructed water separator and separator.
AP cariisr rubber tube to EVAP canister vent control
valve and clean the rubber tube using air
vent control valve SEF415U| | power.
For water separator, refer to “COMPO-
B NENT INSPECTION” on next page.
OK
EVAP canister r
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister vent control valve and "] vent control valve and
C-ring). O-ring.
Refer to “COMPONENT INSPECTION"
on next page.
EVAP canister OK
Water\‘ vent control valve sersesu| [E] i
CHECK IF EVAP CANISTER IS SATU- NG.; Replace EVAP canister
EVAP control system RATED WITH WATER. and check the following.
/ pressure sensor 1. Remove EVAP canister with the vent 1. Check hose connections
harness connectar control valve attached. to the EVAP canister
2. Check if water will drain from the EVAP and water separator for
canister. clegging and poor con-
If it will, weigh the EVAP canister with nection.
the vent control valve attached. 2. Check water separator.
; If the weight is: Refer to “COMPONENT
More than 1.8 kg (4.0 Ib) — NG INSPECTION”, EC-437.
e Less than 1.8 kg (4.0 Ib) - OK
/ Rear right tlre.‘____Ei'iP_ C{TEtBFSEF427U 0K
A4
NG

CHECK COMPONENT

(EVAP controf system pressure sensor).

1. Check for disconnection of hose con-
nected to the sensor.

2. Check sensors harness connactor for
water.
Water should not exist.
If OK, go to step 3.

3. Check EVAP control system pressure
SEnsor.

Refer 1o “COMPONENT INSPECTION",

EC-438.

oK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

h 4

INSPECTION END

EC-436

Replace EVAP control sys-
temn pressure sensor and
repair or replace harness
and connector.




TROUBLE DIAGNOSIS FOR DTC P1446

WacTveTEsTR [

VENT conNTROLY QFF

=======r MONITOR =======:
CMPS'RPM(POS) Qrpm
FR 02 MNTR-R1 RICH
AJF ALPHA-B1 100%
THRTL POS SEN 0.52v

[ on_|[onvorF keIl

SEFB01U

’k O-ring@

(0.85 - 1.10 kg-m,
73.8 - 95.5 in-Ib)
SEFB10W

BATTERY

Blind plug

A

* (@) : Bottom hale (To atmosphere)
B : Emergency tube (From EVAP canister)
©: Inlet port (To member)

SEFB29T

Evaporative Emission (EVAP) Canister Vent

Control Valve (Close) (Cont’d)

COMPONENT INSPECTION

EVAP canister vent control valve
Check air passage continuity.

Perform “VENT CONTROLN" in “ACTIVE TEST” mode with

CONSULT. |
Condition Air passage continuity
VENT CONTROL/V between (& and
ON No
OFF Yes
OR
" Air passage continuity
Condition between (& and
12V direct current supply between ter- No
minals O and @&
No supply Yes

If NG, clean valve using air blower or replace as necessary.
If the portion (® is rusted, replace EVAP canister vent control

valve.

Make sure new O-ring is installed properly.

Water separator

Check visually for insect nests in the water separator air inlet.

1

2. Check visually for cracks or flaws in the appearance.
3. Check visually for cracks or flaws in the hose.
4

Check that & and (© are not clogged by blowing air into (B with

@, and then (© plugged.

5. In case of NG in items 2 - 4, replace the paris.

NOTE:
Do not disassemble water separator.

EC-437

A
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TROUBLE DIAGNOSIS FOR DTC P1446

A€ @)

ECM Qi CONNECTOR

EVAP control system / sz
pressure sensor

LV l
@ o

SEF357W

Air hole protector (if equipped)

]

—

»

CAURY ARRARAY

ad

Never apply force.
PRl SEF799W

Evaporative Emission (EVAP) Canister Vent
Control Valve (Close) (Cont’d)

EVAP control system pressure sensor
1. Remove EVAP control system pressure sensor with its har-
ness connector connected.

2. Remove hose from EVAP control system pressure sensor.
3. Turn ignition switch “ON".
4. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure.
5. Check output voltage between ECM terminal @ and ground.
Pressure (Relative to atmospheric pressure) Voltage (V)
0 kPa (0 mmHg, 0 inHg) 3.0-36
-9.3 kPa (-70 mimHMg, -2.76 inHg} 0.4-06
CAUTION:

e Always calibrate the vacuum pump gauge when using it.

e Do not apply below —20 kPa (-150 mmHg, -5.91 inHg) or
over 20 kPa (150 mmHg, 5.91 inHg) of pressure.

6. If NG, replace EVAP control system pressure sensor.

e Never apply force to the air hole protector of the sensor,
if equipped.

e Discard any EVAP control system pressure sensor which
has been dropped from a height of more than 0.5 m (19.7
in) onto a hard surface such as a concrete floor; use a new

one.

EC-438
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring

NOTE: If DTC P1447 is displayed with P0510, perform TROUBLE DIAGNOSIS FOR DTC P0510 first. (See
EC-327.)
@

EVAP canister COne-way

purge control  valve I\O% A

EVAP control system pressure sensor. !
Vacuum cut valve bypass valw EVAP solenoid valve

® servic;x
port “ng
EV

~ ] [ EvaP canister

purge control valve
Fuel tank Vacuum EVAP

cut valve |canister ﬂ:.@

EVAP canister EVAP canister
vent control \(%g) purge volume
valve control valve SEFE03U EC

SYSTEM DESCRIPTION

In this evaporative emission (EVAP) control system, purge flow occurs during non-ciosed throttle conditions. FE
Purge volume is related to air intake volume. Under normal purge conditions (non-closed throttie), the EVAP
canister purge votume control valve and EVAP canister purge control vaive are open. Purge flow exposes the AT
EVAP control system pressure sensor to intake manifold vacuum.

ON BOARD DIAGNOSIS LLOGIC ElB)
Under normal conditions {non-closed throttle), sensor output voltage indicates if pressure drop and purge flow
are adequate. If not, a fault is determined.

FA
Diagnostic
ion i Check {tems
TrOUbI\II% Code Malfunction is detected when ... (Possible Cause) -
. of
P1447 e« EVAP control system does not operate properly. e EVAP canister purge volume control valve stuck
o111 » EVAP control system has a leak between intake mani- |  closed
fold and EVAP control system pressure sensor. » EVAP canister purge control valve stuck closed BE
e EVAP control system pressure sensor =
» Loose, disconnected or improper connection of rubber
tube
» Blocked rubber tube 8T

e EVAP canister purge control solenoid valve

» Blocked or bent rubber tube to MAP/BARC switch

solencid valve )
Cracked EVAP canister ES

»

e EVAF canister purge volume control valve

s Closed throttle position switch

« Improper connection of one-way valve

e Blocked purge port BT

e« EVAP canister vent control valve
A
EL
10X

EC-439 601
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B PURG CNV&S P1493ll []

THIS SUPPORT FUNCTION
IS FOR

DTC P1493.

SEE THE SERVICE MANLUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNGSIS.

EXIT ” START

SEF810U

B PURG CNV&S/Y P1assll []

wxxxx OK wxxwx

W SELF-DIAG RESULTSH

% % % % NO FAILURE s % % %

END || PrNT

|

SEF611U

B PURG VOL CN/V P1444 1l []

THIS SUPPORT FUNCTION
IS FOR

DTC P1447.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT || smrT

SEF6i2u

Il PURG VOL CNAV P1444 [l [[]

xxxxx OK xxxxx

M SELF-DIAG RESULTSH

% o ok %k NO FAILURE % % % *

END || PRINT

SEF613U

B PURG FLOW P1447l []
OUT OF CONDITION

mo========x MONITOR ==========

CMPS=RPM(POS)
THRTL POS SEN
B/FUEL SCHDL

1100rpm
0.64V
3.0msec

SEF387W)|

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO-

CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test.

TESTING CONDITION:

Always perform test at temperature above 5°C (41°F).

1) Start engine and warm it up to normal operating tem-
perature.

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

3) Start engine (TCS switch “OFF”) and let it idle for at
least 90 seconds.

4) Select “PURG CN/V & S/V P1493” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

5) Touch “START".

6) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to
“COMPLETED”. (It will take at least 30 seconds.)
CMPS-RPM (POS): 1,000 - 6,300 rpm
Vehicle speed: 40 - 120 km/h (25 - 75 MPH)

B/FUEL SCHDL: 2 - 4.8 msec
Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry

from step 2).

7} Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-473.

8) Select “PURG VOL C/V P1444” of "EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

9) Touch “START”.
if “COMPLETED” is displayed, go to 11).

10) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to
“COMPLETED"”. (It will take at least 20 seconds.)
CMPS-RPM {(POS): 1,000 - 6,300 rpm
Vehicle speed: 40 - 120 km/h (25 - 75 MPH)

B/FUEL SCHDL: 2 - 4.8 msec
Selector lever: Suitable position

It “TESTING” is not displayed after 5 minutes, retry

from step 2).

11) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE” of “TROUBLE DIAGNOSIS
FOR DTC P1444”, EC-430.

12) Select “PURG FLOW P1447" of “EVAPORATIVE SYS-
TEM” in “DTC CONFIRMATION” mode with CONSULT.

13) Touch “START”.

14) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to

EC-440
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Evaporative Emission (EVAP) Control System

Purge Flow Monitoring (Cont’d)
“COMPLETED". (It will take at least 35 seconds.)

B PURG FLOW P1447ll [ ]

[TESTING]
Ea— CMPS-RPM (POS): 1,000 - 6,300 rpm
==z=z=z==z MONITQR ========== Vehicle speed: 40 - 120 km/h (25 - 75 MPH)
CMPS=RPM(POS) 1637rpm Selector lever: Suitable position G
THRTL POS SEN 0.84V Iif “TESTING” is not displayed after 5 minutes, retry
B/FUEL SCHDL 3.5msec from Step 2).

15) Make sure that “OK” is displayed after touching “SELF- [{{4
DIAG RESULTS”. if “NG” is displayed, refer to “DIAG-

NOSTIC PROCEDURE”, EC-442. -

SEF389W

B PURG FLOW P1447l [ ] LG

COMPLETED

FIE

[ SELF-DIAG RESULTS | AT
SEF618U

OR
OVERALL FUNCTION CHECK PO

e (ﬁ@ Use this procedure to check the overall monitoring function of the
EVAP control system purge flow. During this check, a 1st trip DTC g
|

ECM__ |o[conneCTOR]| might not be confirmed.
02 @ 1) Start engine (TCS switch “OFF”) and warm it up to
normal operating temperature. BA
2} Turn ignition switch “OFF”, wait at least 5 seconds.
3) Start engine and wait at least 70 seconds.
C_fé)\ H D 4) Set voltmeter probes to ECM terminals @ (EVAP con- B[
trol system pressure sensor signal) and (ECM

SEF380W

ground).

5) Check EVAP control system pressure sensor value at &7
idle speed.

6) Establish and maintain the following conditions for at
least 1 minute. B
Air conditioner switch: ON
Steering wheel: Fully turned
Headlamp switch: ON BT
Rear window defogger switch: ON
Engine speed: Approx. 3,000 rpm
Gear position: RIA

Any position other than “P”, “N” or “R”’
Verify that EVAP control system pressure sensor value
stays 0.1V less than the value at idle speed for at least EL
1 second.

7} If NG, go to “DIAGNOSTIC PROCEDURE”, EC-442. o)

EC-441 603,
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Vacuum hose

(originally connected
to the EVAP canister

valve

3-way connector
EVAP canister
purge control

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SEF622U

purge control valve)
HAcTivETESTEH [ ]
PURG CONT S/ ON
(PURG CONT VAC) VG ON
=z======== MONITOR =z=zz====zc
CMPSsRPM(PQS) 2000rpm
CLSD THiL/P SW OFF
PURG CONT S/V ON

Y (oN/OFF ][ OFF |

Nike7
W

SEF&20U
One-way
EVAP canister purge valve
control solencid valve
%! B . ¥6 |
EVAP canister
purge control X
valve EVAP canister
purge volume
control valve
SEF621U
A 23
el
S
Intake manifold
SEF368U
C - 1)
C ACDENENS | Font,

(20NN

Cen b
(J

[y e

EVAP carﬁstr

purge volume
control valve |

SEF583U

CHECK PURGE FLOW.

1. Disconnect vacuum hose from
EVAP canister purge control
valve and install vacuum gauge.

. Start engine and let it idle.

. Perform “PURG VOL CONT/V”
in “ACTIVE TEST” mode.

. Rev engine up to 2,000 rpm.

. Select “ON” and “OFF” cn
CONSULT screen to turn on
“PURG CONT/V S/AV”,

ON: Vacuum should exist.
OFF: Vacuum should not
exist.
OR

Y

. Start engine and warm it up to
nermal operating temperature.

. Stop engine.

. Disconnect vacuum hose from
EVAP canister purge control
valve and install vacuum gauge.

. Start engine and let it idle for at
least 60 seconds.

. Check vacuum hose for vacuum
when revving engine up to
2,000 rpm.

While operating solenoid
valve, vacuum should exist.

Y
CHECK EVAP CANISTER. NG | Roplace EVAP canister.
Check EVAP canister for cracks. g
OK
L 4 E
NG

CHECK EVAP PURGE

LINE.

Check EVAP purge iine for

improper cennection, dis-

connection and blocked
purge pott.

1, Turn ignition switch

“OFF”.

2. Disconnect purge hoses
connected to EVAP can-
ister purge control valve
{®) and EVAP canister
purge volume control
valve (®).

. Blow air into each hose

and make sure air flows

freely.

Check EVAP purge port

®©.

Check improper connec-

tion of one-way valve.

If NG, reconnect one-way

valve propetly or repair or

clean hoses and/or purge
port.

4.

5.

CK

A J

CHECK ONE-WAY VALVE.

6. Release the accelerator pedal -

and let idle. 1. Check for improper con-

Vacuum should not exist. nection.
2. Check component.

oK Refer to EC-374.
oK
r
CHECK COMPONENTS
(EVAP canister purge vol-
ume contral solenoid
valve).
Refer to “COMPONENT
INSPECTION”, EC-444.
h 4
CHECK COMPONENT NG_ Replace EVAP canister

{EVAP canister purge volume control

valve).
Refer to “COMPONENT INSPECTION”,

EC-444,

J,OK
@

{Go to next page.)

EC-442

purge volume control
valve.
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solenoid valve SEF600U

EVAP canister

purge control
gl

SEF584U

EVAP control system
pressure sensor
harness connector

\:_E\iA_i canister
M———
SEF427L)

s
NG

. R
Rear right tire =%

valve harness connector
‘\_
S EVAP canister

EVAP canister

vent control valve SEF419U

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

®
D] l
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister purge control solenoid "1 purge control solencid
valve). valve.
Refer to “"COMPONENT INSPECTION”,
EC-445.
OK
v
CHECK COMPONENT NG | Replace EVAP canister
(EVAP canister purge control valve}. | purge control valve.
Refer to "COMPONENT INSPECTION",
EC-445.
OK
3
CHECK COMPONENT AND CIRCUIT NG .| Replace EVAP control sys-
(EVAP control system pressure sensor). "| tem pressure sensor and
1. Check disconnection of hose connacted repair or replace harness
to the sensor. and connector.
2. Check sensor harness connector for
water.
Water should not exist.
If OK, go to step 3.
3. Check EVAP control system pressure
sensor. Refer to "COMPONENT
INSPECTION", EC-310.
oK
CHECK COMPONENT NG | Replace EVAP canister
{EVAP canister vent control valve and | vent control valve and
O-ring). O-ring.
Refer to “COMPONENT INSPECTION”,
EC-437.
OK
A A
NG

CHECK EVAP PURGE LINE.
Inspect EVAP purge line {pipe and rubber
tube). Check for evidence of leaks.

OK

Y

Clean EVAP purge line (pipe and rubber
tube) using air blower.

h

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

Y

INSPECTION END

EC-443

Replace it.

A
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[Q]

-

e HE

4

Q]

HAER

SEF3530

BAcnveTesTH  []
PURG VOL CONT/V 20Step

=====zz==c MONITOR =========:
CMPS.RPM(POS) Orpm
A/F ALPHA-B2 100%
A/F ALPHA-B1 100%
THRTL POS SEN 0.52V

lQul[ UP_|[ DWN ]|Qd

SEFQ45V

QU
N A el
s £, EVAP canisler ‘
\ purge volume \
W control valve_ |

)

SEF593U

606

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

COMPONENT INSPECTION

EVAP canister purge volume control vaive

1)
2)

Disconnect EVAP canister purge volume control valve
harness connector.

Check resistance between the following terminals.
terminal @ and terminals @, ®

terminal & and terminals @ , ®

Resistance:

Approximately 35 - 43Q [At 25°C (77°F)]
Reconnect EVAP canister purge volume control valve
harness connector.

Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)

Turn ignition switch “ON”.

Perform “PURG VOL CONTA” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister purge
volume control valve shaft moves smoothly forward and
backward according to the valve opening.

If NG, replace the EVAP canister purge volume controi

valve,

OR

4)

5)

Disconnect EVAP canister purge volume control valve
harness connector.

Check resistance between the following terminals.
terminal @ and terminals @, @

terminal & and terminals @, ®

Resistance:

Approximately 35 - 43Q [At 25°C (77°F)]
Reconnect EVAP canister purge volume control valve
harness connector.

Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)

Turn ignition switch “ON” and “OFF”. Check that EVAP
canister purge volume control valve shaft moves
smoothly forward and backward according to the igni-
tion switch position.

If NG, replace the EVAP canister purge volume control
valve.

EC-444
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Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’'d)

EVAP canister purge control valve

Check EVAP canister purge control valve as follows:
1. Blow air in port @ and (©), then ensure that there is no leak-

EVAP canister purge
ccntrol valve

-+ — —-= Direction of
purge flow

age.
2. Blow air in port ®, then ensure that there is a resistance to flow
out of port (©.
3. Apply vacuum to port (®. [Approximately —13.3 to -20.0 kPa (A
(-100 to =150 mmHg, —3.94 to -5.91 inHg)]
Blow air in port © and ensure free flow out of port (B).
SEFB0SW EM
EVAP canister purge control solenoid valve
mromvetesTl [ 1. Tum ignition switch “ON”, LG
PURGGCONTSY O N 2. Select “PURG CONT S/V” of “ACTIVE TEST" mode
(PURG CONT VAC)  VC ON with CONSULT.
==z===2222 MONITOR ===zzzzz=z: 3. Start engine and warm it up to normal operating tem-
PURG CONT SV ON perature.
i i 4. Disconnect vacuum hose at EVAP canister purge con- -
COOLANT TEMP/S 84°C trol valve. _
5. Touch “ON” and “OFF” and check for vacuum passing
m|0N/OFF|| OFF | through the hose. AT
SEF399W
Condition Vacuum
Idle Not exist El
2,000 rpm Exist
OR FA
@ Check air passage continuity.
R
Air passage Ajr passage
EVAP canister Condition continuity continuity
SZI?: control between (& and between @ and ® BR
SEF400W 12V direct current supply Yes No
between terminals
ST
No supply No Yes

If NG or operation takes more 1 second, replace solenoid valve. =S

EC-445

BT
A
SEF313Q
One-way valve EL
Check one-way valve air passage continuity.
- — WD
Condition Air passage continuity
\ Blow air into side B 1o A Yes
« Blow air into side A to B No
®
If NG, replace one-way valve.
Colored side Make sure to install one-way valve with the colored side fac-
AECi404]  ing the vacuum.
607 |
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TROUBLE DIAGNOSIS FOR DTC P1448

Coil Terminal

Atmospheric pressure
side

Valve

e

=

Canister side .
Spring

SEF378Q

Plunger

EVAF canister

vent control valve SEF419U

CONSULT REFERENCE VALUE IN
Specification data are reference values.

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) _

COMPONENT DESCRIPTION

NOTE:
If DTC P1448 is displayed with P0440, P1440, perform

TROUBLE DIAGNOSIS FOR DTC P1448 first.

The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent.

This solenoid (the EVAP canister vent control valve) responds to
signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid valve
is energized.

A plunger will then move to seal the canister vent. The ability to seal
the vent is necessary for the on board diagnosis of other evapora-
tive emission control system components.

This solenoid valve is used only for diagnosis, and usually remains
opened.

When the vent is closed, under normal purge conditions, the
evaporative emission control system is depressurized and allows
“EVAP Control System (Small Leak)” diagnosis.

DATA MONITOR MODE

MONITOR ITEM

CONDITION SPECIFICATION

VENT CONTN o Ignition switch: ON

OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MINA
o L COLOR ITEM CONDITION (DC Voltage)
EVAP canister vent con- . BATTERY VOLTAGE
P B - . 3 i
20 /I trol valve Ilgnltlon switch “ON ] (1 - 14V)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check tems
T = H -

roubr!ﬁ3 .Code Malfunction is detected when ... (Possible Cause)
FP1448 o EVAP canister vent control valve remains opene « EVAP canister vent control valve
0309 under specified driving conditions. : « EVAP controi system pressure sensor

« Blacked rubber tube to EVAP canister vent control
valve

» Water separator

EVAP canister is saturated with water.

e Vacuum cut valve

EC-446



TROUBLE DIAGNOSIS FOR DTC P1448
Evaporative Emission (EVAP) Canister Vent

Control Valve (Open) (Cont’d)

B EVAP SML LEAK P0440
1\PERFORM TEST AT A "L DIAGNOSTIC TROUBLE CODE CONFIRMATION
LOCATION OF 0-30C PROCEDURE
2 (C?I%;EBI\?IENGINE HOOD. NOTE:
S;START ENG|NEW|TH. [ ] If DTC P1448 is dlsplayed with P0440, P1440, per‘form @H
I\II:EEA]%LFS SoTr\?Psﬁ%JP Fon TROUBLE DIAGNOSIS FOR DTC P1448 first.
" e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO- .
43$§58HT§|1§'\$ESTAHT CEDURE” has been previously conducted, always turn LA
ignition switch “OFF” and wait at least 5 seconds before
| EXIT || START | conducting the next test. M

SEF405W

TESTING CONDITION:

e Perform “DTC WORK SUPPORT” when the fuel level is

W EVAP SML LEAK Po440 B ] less than 3/4 full. And vehicle is placed on a flat level sur- | ¢
face.
e Always perform test at temperature of 0 to 30°C (32 to
86°F).
WAIT. .. e It is better that fuel level is low.
1) Turn ignition switch “ON”.
KEEP ENGINE RUNNING 2) Select “EVAP SML LEAK P0440" of “EVAPORATIVE FE
AT IDLE SPEED. SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.
\erssiv Follow the instruction displayed. AT
3} Make sure that “OK” is displayed.
If “NG” is displayed, go to following step.
B EVAP SML LEAK Po440ll [ NOTE: PD

e [f the CONSULT screen shown at left (“CAN NOT BE
DIAGNOSED”) is displayed, stop the engine and B
stabilize the vehicle temperature at 25°C (77°F) or

BrREEAE O Hx 0k %3 cooler. After “TANK F/TMP SE” becomes less than
30°C (86°F), retest. BA
(Use a fan to reduce the stabilization time.)

e If the engine speed cannot be maintained within the
range on the CONSULT screen, go to “BASIC B

| END | PRINT | INSPECTION", EC-82. :

SEF2971 .

4) Disconnect hose from water separator.

5) Select “VENT CONTROL/NV” of “ACTIVE TEST” mode g

B EvAP SML LEAK Pos40 ll [ with CONSULT.
6) Touch “ON" and “OFF” alternately.
CAN NQOT BE 7) Make sure the following. BS
DIAGNOSED " : -
Condition Air passage continuity
FUEL TEMPERATURE IS TOO VENT CONTROL/V ' between @ and _
HIGH, RETEST AFTER FUEL BT
HAS COOLED. ON No
OFF Yes HA
o)
| EXIT || PRINT | If the result is NG, go to “DIAGNOSTIC PROCEDURE”,
SEF669U EC-449.
. If the result is OK, go to "DIAGNOSTIC PROCEDURE" [
O-ring €9 for “TROUBLE DIAGNOSIS FOR DTC P0440”, EC-
mAcTvETESTH [ 288.
o
VENT CONTROLV OFF 1B
=======: MONITOR =z=====:
CMPS-RPM(POS) arpm
FR ©2 MNTR-B1 RICH
A/F ALPHA-B1 100%
THRTL POS SEN Q.52v
[ on_][onvorFl e

SEF601U

EC-447 609



TROUBLE DIAGNOSIS FOR DTC P1448
Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

LE OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EVAP can-
,‘/3\ . ister vent control valve circuit. During this check, a DTC might not
O-ringg3 be confirmed.

@ 1) Disconnect hose from water separator.
2) Disconnect EVAP canister vent control valve harness

S 8.3 - 10.8 N-m
W (0.85 - 1.10 kg-m, connector.
BATTERY 73.8 - 95.5 in-Ib) 3) Verify the following.
SEF810W
Condition Air passage continuity

12V direct current supply betwsen N

terminals @ and @ °

No supply Yes
If the result is NG, go to “DIAGNOSTIC PROCEDURE”,
EC-449.

If the result is OK, go to “TROUBLE DIAGNOSIS FOR
DTC P0440”, EC-288.

610 EC-448



TROUBLE DIAGNOSIS FOR DTC P1448

EVAP canister
vent control valve

SEF419U

\Vacuum cut valve bypass valve
X Yharness connector
. )

&\,\ VacLum cut valve
e *f bypass valve
; SN

Vacuum—’/

cut valve\< ———
A\
\\Rear right tire
oy o
Vo SEF623U
/ EVAP canister
Water § EVAP canister
“§ vent control valve gprsgey

EVAP control systam
pressure sensor
harness connector

/ Rear right tire

=EVAP canister
Rt
SEF4271)

Evaporative Emission (EVAP) Canister Vent

Control Valve (Open) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y

CHECK RUBBER TUBE FOR DISCON- NG, Repair or clean.
NECTION.
Check disconnection of rubber tube to
EVAP canister vent control valve and
clean the rubber hose and/or vent control
valve then install properly.
OK
y
CHECK COMPONENT NG| Replace EVAP canister
(EVAP canister vent control vaive and vent control vaive and
Q-ring). O-ring.
Refer to “COMPONENT INSPECTION”
on next page.
OK
E] . J
CHECK COMPONENT NG' Replace vacuum cut valve,
(Vacuum cut valve).
Refer to “COMPONENT INSPECTION”,
EC-458.
oK
v
CHECK IF EVAP CANISTER IS SATU- |\, | Replace EVAP canister
RATED WITH WATER. and check the following.
1. Remove EVAP canister with the vent 1. Check hose connections
control valve attached. to the EVAP canister
2. Check if water will drain from the EVAP and water separator for
canister. clogging and poor con-
If it will, weigh the EVAP canister wilth naction.
the vent control valve attached. 2. Check water separator.
If the weight is: Refer to “COMPONENT
More than 1.8 kg (4.0 Ib} — NG INSPECTION”, EC-451.
Less than 1.8 kg (4.0 Ib) — OK
OK
m h 4
CHECK COMPONENT NG, | Replace EVAP control sys-

{EVAP control system pressure sensor).

1. Check for disconnection of hose con-
nected to the sensor.

2. Check sensor harness connector for
water.

Water should not exist.

3. Check EVAP control system pressure
Sensor.

Refer to “COMPONENT INSPECTION" on

next page.
J’ OK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

!

INSPECTION END

EC-449

tem pressure sensor and
repair or replace harness
and connector.

MA

EM

LG

FIE

AT

PD

FA
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TROUBLE DIAGNOSIS FOR DTC P1448

macrveTesTE [

VENT CoNTROLY QFF

zumm === MONITOR =0z==o=:
CMPSRPM{POS} Orpm
FR Q2 MNTR-B1 RICH
AfF ALPHA-B1 100%
THRTL POS SEN 0.52v

[_on_Tion/orF IR
SEF60TU

2%
|§] 8.3 - 10.8 N-m

\\}/)
W (0.85 - 1.10 kg-m,

BATTERY 73.8 - 95.5 in-lb)

SEF810W

e

L_E

cM  [of connecTor]j

7

EVAP control system
pressure sensor

LVjf !
o ©

SEF357W

Air hole protector (il equipped)

—

»

UUURN AUV |

ad

Never apply force.
SEF799W

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

COMPONENT INSPECTION

EVAP canister vent control valve

Check air passage continuity.
Perform “VENT CONTROL/V” in “ACTIVE TEST” mode with

CONSULT.
Condition Air passage continuity
VENT CONTROLV between (O and
ON No
OFF Yes
OR
- Air passage continuity
Condition between (& and
12V direct current supply between ter- No
minals T and &
No supply Yes

If NG or operation takes more than 1 second, clean valve using air
blower or replace as necessary.

If the portion is rusted, replace EVAP canister vent control
valve.

Make sure new O-ring is installed properly.

EVAP control system pressure sensor

1. Remove EVAP control system pressure sensor with its har-
ness connector connected.

2. Remove hose from EVAP controi system pressure sensor.

3. Tumn ignition switch “ON™".

4. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure.

5. Check output voltage between ECM terminal @ and ground.

Pressure {Relative to atmospheric pressure) Voltage (V)
0 kPa {0 mmHg, 0 inHg) 3.0-36
-9.3 kPa (-70 mmHg, -2.76 inHg) 04-086

CAUTION:

¢ Always calibrate the vacuum pump gauge when using it.

e Do not apply below -20 kPa (-150 mmHg, -5.91 inHg) or
over 20 kPa (150 mmHg, 5.91 inHg) of pressure.

6. If NG, replace EVAP control system pressure Sensor.

e Never apply force to the air hole protector of the sensor,
if equipped.

e Discard any EVAP control system pressure sensor which
has been dropped from a height of more than 0.5 m (19.7
in) onto a hard surface such as a concrete floor; use a new
one.

EC-450



TROUBLE DIAGNOSIS FOR DTC P1448

= D\k/—\/
L \®

* (B): Bottom hole (To atmosphere)
®: Emergency tube {(From EVAP canisler)

© - Inlet port (To member) SEFB29T

Evaporative Emission (EVAP) Canister Vent
Control Valve (Open) (Cont’d)

Water separator .

Eal SN\

5

NOTE:

Check visually for insect nests in the water separator air inlet.
Check visually for cracks or flaws in the appearance.

Check visually for cracks or flaws in the hose. @l
Check that ® and © are not clogged by blowing air into B with

@, and then © plugged.
In case of NG in items 2 - 4, replace the parts. MA

Do not disassemble water separator. EM

LC
FE
AT
PD

FA
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TROUBLE DIAGNOSIS FOR DTC P1490

/.
W

Vacuum cut vaive bypass valve

A
o

Rear right tire

bypass valve
Y
N\EVAP canister

SEF623U

manifold vacuum to the fuel tank.

EVAPORATIVE EMISSION SYSTEM DIAGRAM

Vacuum Cut Valve Bypass Valve (Circuit)

COMPONENT DESCRIPTION
The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank
and the EVAP canister.
The vacuum cut valve prevents the intake manifold vacuum from
being applied to the fuel tank.
The vacuum cut valve bypass valve is a solenoid type valve and
generally remains closed. It opens only for on board diagnosis.

The vacuum cut valve bypass valve responds to signals from the
ECM. When the ECM sends an ON (ground) signal, the valve is
opened. The vacuum cut valve is then bypassed to apply intake

EVAFP control system pressure sensor.

EVAP canister One-way
purge control  valve
solengid valve

EVAP
service
port

s

Vacuum cut valve bypass valvel:

Vacuum EVAP
cut valve |canister

EVAP canister
vent control \‘$
valve

EVAP canister
purge control valve

EVAP canister
purge volume

control valve SEF&03U
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
VC/V BYPASS/V | e Ignition switch: ON OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MPL%AL COLOR ITEM CONDITION (DC Voliage)
Y TA
45 |Lgm | Yacuumcutvalve bypass | orwon switch “ON” BATTERY VOLTAGE
valve (11 - 14V}
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble L Check lterms
Code No. Malfunction is detected when .... (Possible Cause)
P1490 e An improper voltage signal is sent to ECM through!e Harness or connectors

0801

vacuum cut valve bypass valve.

{The vacuum cut valve bypass valve circuit is
open or shorted.)
s Vacuum cut valve bypass valve

614
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TROUBLE DIAGNOSIS FOR DTC P1490

% MONITOR  + NOFAL []
| cmpserPMPOS)

750rpm

[

RECORD

SEF886T|

Vacuum Cut Valve Bypass Valve (Circuit)
(Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- @l
DURE” has been previously conducted, always turn the igni-
tion switch “OFF”’ and wait at least 5 seconds before conduct-

ing the next test.

® 2

Turn ignition switch “ON".

Select “DATA MONITOR” mode with CONSULT.

Start engine and wait at least 5 seconds.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-455.

OR

Start engine and wait at least 5 seconds.

Select "MODE 7" with GST.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-455.

OR
Start engine and wait at least 5 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn *ON".
Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM.
If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-455.

EC-453

BA
Ei
LG
FE
AT
PD

[FA
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TROUBLE DIAGNOSIS FOR DTC P1490
Vacuum Cut Valve Bypass Valve (Circuit)
(Cont’d)

. EC-BYPS/V-01

IGNITION SWITCH
ON or START

) -

EXNIGTY

|| 9B [I
- BN : Detectable line for DTC
Al m—— : Non-detectable line for DTC

% 10A FUSE BLOCK | gefer to EL-POWER.

Fez @ GrY = To EC-EGRCT, EC-EGRCV

5

C14

VAGUUM CUT
VALVE BYPASS
VALVE

{Choofoadfe ]

RE

LG/B —
LG/B

B102
@

LG/B

[l

CDBv

£

ECM
FE9

Refer to last page (Foldout page).
ﬁzsh el3lak  —=|sle]|7]8 Lo (wa) . (F63)
Bad Bi78 @D
N @.

6
718/ o g ol [12{13]1a}1shs]17]18]19]20 W C

1

13

TEC656

616 EC-454



TROUBLE DIAGNOSIS FOR DTC P1490
Vacuum Cut Valve Bypass Valve (Circuit)

]
Vacuum cut valve bypass valve (cont d)
Nharness connector
TN N o4 DIAGNOSTIC PROCEDURE
Vacuum cut valve
bypass valve INSPEGTION START
A \ EVAFP canister @H
\Z; ; S / . &
Vacuam2 & ~ Go to CHECK POWER SUPPLY [El.
cut valve ‘b\ —— MA
x\_\ P \ N 4
Rear right tire CHECK CIRCUIT. OK | Go to “CHECK GOMPO-
VAR SEF623U 1. Perform “VC/V BYPASS/V" in “ACTIVE "1 NENT" after procedure . EM
TEST” mode.
2. Make sure that clicking sound is heard
BAcTiveTEsSTH [ from the vacuum cut bypass valve. LE
VC/V BYPASS/V OFF NG
========== MONITOR z=z=z-==z: E’ h4 NG , E
CMPSSRPM(POS)  Orpm CHECK POWER SUPPLY. | Gheck the following. C
FR 02 MNTR-B1 RICH 1. Turn ignition switch “OFF”. | ® Harness connectors
AF ALPHA-B1 100% 2. Disconnect vacuum cut valve bypass (©), (BeD), (B65),
THRTL POS SEN 0.52v valve harness connector. o Hamess connectors Fle
3. Turn ignition switch “ON". @iz), (Fea), (Fes),
4. Check voltage between terminal @ and » 10A fuse
| ON ||ON/OFFJ ground with CONSULT or tester. o Harness for open or short | AT
’ SEF624U Voltage: Battery voltage between vacuum cut
valve bypass valve and
B3] OK fuse
; PD
5 DISCONNECT If NG, repair hamess or
Ej] @i@\ @ connectors.
¥ FA
CHECK OUTPUT SIGNAL CIRCUIT. NG | check the following.
1. Turn ignition switch “OFF". | « Harness connectors
2. Disconnect ECM harness connector. (Fin), Gw), EE). RIA
3. Check harness continuity between ECM « Hamess or connectors
terminal @ and terminal (D . D)
P & Continuity should exist. e Harness for open or short BE
= If OK, check harness for short to ground between vacuum cut
SEF877T
and short to power. valve bypass valve and
ECM
oK If NG, repair open circuit or ST
T (5 Gy e short to ground or short to
HS. Gﬁ} ‘-E@ T.S. E} power in harness or con- .
— nectors. BS
{L_Ecm _[o[connecToR]
45 CHECK COMPONENT NG | Rgplace vacuum cut valve
(Vacuum cut valve bypass valve). " | bypass valve. BT
Reler to “COMPONENT INSPECTION” on
next page. .
[Q] ok ll2
A}
SEF625U
Perform “TROUBLE DIAGNOSIS FOR _
INTERMITTENT INCIDENT", EC-108. EL
Y
INSPECTION END [OX

EC-455 617 |



TROUBLE DIAGNOSIS FOR DTC P1490

Vacuum Cut Valve Bypass Valve (Circuit)
(Cont’d)

COMPONENT INSPECTION

WsoveTesTE L)
Vacuum cut valve bypass valve
Check air passage continuity.

VGV BYPASS/V CFF

===z=== MONITOR ======
CMPS-RPM{POS}) Orpm i 7t
e ?g%g Perform “VC/V BYPASS/V” in “ACTIVE TEST" mode.
THRTL POS SEN 52V
Condition Air passage continuity
VC/V BYPASS/V between (& and
SEF595U ON Yes
OFF No
OR
. Air passage continuity
Condition between @ and
12V .direci current supply between Yes
terminals
Ne supply No

SEF3510Q

If NG or operation takes more than 1 second, replace vacuum cut
valve bypass valve.

618 EC-456



TROUBLE DIAGNOSIS FOR DTC P1491

Vacuum cut valve bypass valve Vacuum Cut Valve Bypass Valve

harness connector
Vacuum cut valve COMPONENT DESCRIPTION ‘
bypass valve The vacuum cut valve and vacuum cut valve bypass vfalv:etari
A . installed in parallef on the EVAP purge line between the tuel tan
IR camser | EVAP canister. - @l
_/ ; The vacuum cut valve prevents the intake manifoid vacuum from
Vacuum-Z ~ being applied to the fuel tank. MA

cut Vﬂ“'\?\\(\ 5 : T The vacuum cut valve bypass valve is a solenoid type valve and
VRN generally remains closed. It opens only for on board diagnosis.

The vacuum cut valve bypass valve responds to signals from the
sers230  ECM. When the ECM sends an ON (ground) signal, the valve is =M
opened. The vacuum cut valve is then bypassed to apply intake
manifold vacuum to the fuel tank. LE

)

%

Rear right tire
A AV

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP canister Ona-way

EVAP control system pressure senhsor. purge control  valve m
solencid valve

Vacuum cut valve bypass valv EVAP
service FE
port
~ | | EvAP canister .
- veoo, [yap | Purge control vaive AT
Fuel tank

cut valve |canister

EVAP canister EVAP canister =)
vent control \(%9 purge volume
valve control valve SEF603U
[FA
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. RA
MONITOR ITEM CONDITION SPECIFICATION )
VC/V BYPASS/V | e Ignition switch: ON OFF B
B

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM ground). ST

TER-
DATA

WIRE
MINAL R
No. | COLOR ITEM CONDITION (DC Voltage) BS
Vacuum cut valve bypass — - ; BATTERY VOLTAGE
4 i 1}
5 LG/B vaive [fgnition switch “ON | (1 - 14V) BT
ON BOARD DIAGNOSIS LOGIC A
Diagnostic Trouble - Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
P1431 e Vacuum cut valve bypass valve does not operate e Vacuum cut valve bypass valve EL
0311 properly. e Vacuum cut valve
+ Bypass hoses for clogging .
o EVAP control system pressure sensor B
» EVAP canister vent control valve
e Hose between fuel tank and vacuum cut valve
clogged
e Hose between vacuum cut valve and EVAP canis-
ter clogged

o EVAP canister
« EVAP purge port of fusel tank for clogging

EC-457 619
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TROUBLE DIAGNOSIS FOR DTC P1491

B PURG CNvESY P1493ll []

THIS SUPPORT FUNCTION
IS FCR

DTC P1403.

SEE THE SERVICE MANUAL
ABOUT THE CPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT [ smrr |

SEFg&10U

B PURG VOL CNAV P1444l []

THIS SUPPORT FUNCTION
IS FOR

DTC P1447.

SEE THE SERVICE MANUAL
ABQUT THE OPERATING
CONDITICN FOR THIS
DIAGNOSIS.

EXIT || smaRT |

SEFB12U

===z=—==z==: MONITOR zzzzzzzzz=:

B PURG FLOW P1447H  []

CMPS*RPM(POS} 1637rpm
THRTL POS SEN 0.84V
B/FUEL SCHDL 3.5msec

SEF389W

z=zz=====- MONITOR ==z=zzzz=z=:

BVC cuTv BRY P14g1ill []
OUT OF CONDITION

CMPS-RPM(FOS) 1600rpm
THRTL PGS SEN 0.7v
B/FUEL SCHDL 2.5msec

SEF320W

BvC cuUTN BPNV P14g1ll |:|

COMPLETED

SELF-DIAG RESULTS

MECO087C

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

TESTING CONDITION:
e Always perform test at temperature of 5 to 30°C (41 to

86°F).

1) Turn ignition switch “ON™.

2) Start engine and warm it up to normal operating tem-
perature.

3) Turn ignition switch “OFF” and wait at feast 5 seconds.

4) Start engine (TCS switch “OFF”) and let it idle for at
least 90 seconds.

5) Select “PURG CN/V & S/V P1493” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

6) Touch "START".

7) When the following conditions are met, “TESTING™ will
be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING"” changes to
“COMPLETED"”. {It will take at least 30 seconds.)
CMPS-RPM (POS): 1,000 - 6,300 rpm
Vehicle speed: 40 - 120 km/h (25 - 75 MPH)
B/FUEL SCHDL: 2 - 4.8 msec
Selector lever: Suitable position

Iif “TESTING” is not displayed after 5 minutes, retry

from step 3).

8) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to
“TROUBLE DIAGNOSIS FOR DTC P1493", EC-470.

9) Select “PURG VOL C/V P1444" of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

10) Touch “START".
if “COMPLETED" is displayed on CONSULT screen, go
to step 12).

11) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the
conditions continuously until “TESTING” changes to
“COMPLETED". (It will take at least 20 seconds.)
CMPS.RPM (POS): 1,000 - 6,300 rpm
Vehicle speed: 40 - 120 km/h (25 - 75 MPH)

B/FUEL SCHDL: 2 - 4.8 msec
Selector iever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry

from step 3).

12) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS”. If “NG” is displayed, refer to
“TROUBLE DIAGNOSIS FOR DTC P1444”, EC-426.

13) Select “VC CUT/V BP/V P1491” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT.

14) Touch “START".

15) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the

EC-458



TROUBLE DIAGNOSIS FOR DTC P1491

Vacuum Cut Valve Bypass Valve (Cont’d)
conditions continuously until “TESTING” changes to
“COMPLETED?”. (it will take at least 30 seconds.)
CMPS-RPM (POS): 500 - 6,300 rpm
Vehicle speed: 40 - 120 km/h (25 - 75 MPH)
B/FUEL SCHDL: 0.5 - 4.8 msec
Selector lever: Suitable position Gl
If “TESTING” is not displayed after 5 minutes, retry
from step 3). 1
16) Make sure that “OK” is displayed after touching “SELF- MA
DIAG RESULTS”. If “NG” is displayed, refer to “DIAG-

NQSTIC PROCEDURE", EC-460. 1]
OR
OVERALL FUNCTION CHECK LG

@ 1) Remove vacuum cut valve and vacuum cut valve

bypass valve as an assembly.
2) Apply vacuum to port ® and check that there is no EC
suction from port ®.

3) Apply vacuum to port (B and check that there is suction
from port (. :

4) Blow air in port ® and check that there is a resistance
to flow out of port (A). .

5) Supply battery voltage to the terminal. BT

6) Blow air in port ® and check that air flows freely out of
port ®. B

7) Blow air in port B and check that air flows freely out of

Fuel tank side EVAP canister port @

8) If NG, go to “DIAGNOSTIC PROCEDURE", EC-460. A,
IS

SEF530Q

BT
HA
EL

MK

EC-459 621
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TROUBLE DIAGNOSIS FOR DTC P1491

BacveresTH L
VGV BYPASS/V
==—z=z== MONITOR c2x===

CMPSAPM(POS)
FR 02 MNTR-B1
WF ALPHA-51
THRTL POS SEN

“|[ONOFF

SEF595U

Vacuum Cut Valve Bypass Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

SEF530Q

CHECK COMPONENT.

1. Remove vacuum cut valve and vacuum
cut valve bypass valve as an assembly.

2. Apply vacuum to port (8 and check that
there is no sugtion from port (&).

3. Apply vacuum to port ® and check that
there is suction from port (®.

4. Blow air in port @ and check that there
is a resistance to flow out of port .

5. Salect “VC/V BYPASS/V" in
“ACTIVE TEST” mode with
CONSULT and touch “ON".

CR

OK

5. Supply battery voltage to the ter-
minal.
6. Blow air in port (& and check that air
flows freely out of port (8.
7. Blow air in port ® and check that air
flows freely out of port (&,

NG

Y

. | Check the following.
"1 a EVAP purge line between

EVAP canister and fuel
tank for clogging or dis-
connection,

o EVAP canister Refer to
EC-23.

« EVAP purge port of fuel
tank for clogging

If NG, repair or replace.

OK

Y

Go to below.

Check bypass hoses for clogging.

NG

. | Repair or reptace hoses.

. lOK

CHECK COMPONENT

{Vacuum cut valve, vacuum cut valve
bypass valve).

Refer to “COMPONENT INSPECTION” ¢on

next page.

NG

OK

v

. | Replace malfunctioning
"] parts.

Vacuum cut valve bypass valve
Y Yharness connector
. vy

Vacuum cut valve
bypass valve

RN
\EVAP canister

I
_\/

|
N
Vacuum—’/

)
cut valve\< ‘ T
%\ AN
\\F\iea\l\r /rlgh1ﬂt\re
SEF623U

CHECK COMPONENT

(EVAP control system pressure sensor).

1. Check for disconnection of hose con-
nected to the sensor.

2. Check sensor harness connector for
water.
Water should not exist.
If OK, go to the following step.

3. Check EVAP control system pressure
SENnsor.

Refer to “COMPONENT INSPECTION” on

next page.

NG

OK

hd

Repair or replace harness,

| connectors and/or replace

EVAP control system pres-
sure Sensor.

EVAP control system
pressure sensor
harness connector

“—EJ_T canister
Se———
= SEF427U

/ Rear right tire

CHECK COMPONENT

(EVAP canister vant contrcl valve),
Refer to "COMPONENT INSPECTION",
EC-462,

NG

OK

k4

Perform “TROUBLE DIAGNGSIS FOR
INTERMITTENT INCIDENT”, EG-108.

A 4

INSPECTION END

EC-460

Repair or replace.




TROUBLE DIAGNOSIS FOR DTC P1491
Vacuum Cut Valve Bypass Valve (Cont’d)
COMPONENT INSPECTION

Vacuum cut valve bypass valve
Check air passage continuity.

CONNECT

mscwetesTl [J

vovexmssy  OFF Perform “VC/V BYPASS/V” in “ACTIVE TEST” mode.
====== MONITOA ====== @H
CMPS=RPM{PDS) Orpm
FR 02 MNTR-81 RICH
# | AJF ALPHA-B1 100%
THRTLFOS SEN 052V Condition Air passage continuity
VC/V BYPASS/V between @& and A,
ON Yes
OFF No
SEF595U ER
OR
® ' .
- Air passage continuity
Condition between (& and
12V direct current supply between terminals Yes
Ne¢ supply No EE
If NG or operation takes more than 1 second, replace vacuum cut
valve bypass valve. AT
SEF351Q2
Vacuum cut valve Vacuum cut valve 50

EVAP canister

side Check vacuum cut valve as follows:

Plug port © and (@ with fingers.

Apply vacuum to port ® and check that there is no suction BA
from port (B.

Apply vacuum to port & and check that there is suction from

port (A).

Blow air in port ® and check that there is a resistance to flow
out of port (8.

Open port (© and @. ]
Blow air in port & check that air flows freely out of port (©. BIR
Blow air in port (B check that air flows freely out of port (.

@
Noo A P

SEF3780

EVAP control system pressure sensor &T

m CONNECT
@ﬁ' 1. Remove EVAP control system pressure sensor with its har-
" ECM

ol CONNECTOR ness connector connected.
= l Remove hose from EVAP control system pressure sensor. RS

Turn ignition switch “ON".

Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure. BT
Check output voltage between ECM terminal @ and ground.

I ! Pressure (Relative to atmospheric pressure) Voltage (V) HA

= 0 kPa (0 mmHg, 0 inHg) 30-386
SEF357W|  _g.3 kPa {-70 mmHg, —2.76 inHg) 0.4 - 0.6

CAUTION:
Air hole protector { if equipped } . e Always calibrate the vacuum pump gauge when using it.
, . ¢ Do not apply below -20 kPa (-150 mmHg, -5.91 inHg) or 1gse
i over 20 kPa (150 mmHg, 5.91 inHg) of pressure.
r l 6. If NG, replace EVAP control system pressure sensor.
» ¢ Never apply force to the air hole protector of the sensor,
J- if equipped.
‘. e Discard any EVAP control system pressure sensor which
has been dropped from a height of more than 0.5 m (19.7
in) onto a hard surface such as a concrete floor; use a new

Never apply force. one. !

SEF738W
EC-461 623

EVAP control system ’ 8
pressure Sensor |

o ko

EL

|
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BACTVETESTH [
VENT coNTRoLY QFF
—======: MONITOR =======:
CMPS-APM(FOS) Orpm
FR Q2 MNTR-BA RICH

AfF ALPHA-B1 100%
THRTL POS SEN 0.52v

[on_JoNGFFIIEEN

SEFe01U

=36

Vacuum Cut Valve Bypass Valve (Cont’d)

EVAP canister vent control valve

Check air passage continuity.

Perform “VENT CONTROL/V” in “ACTIVE TEST" mode with
=)

3 k8.3 - 10.8 Nem
W (0.85 - 1.10 kg-m,
73.8 - 95.5 in-ib)

SEF810W|

BATTERY

CONSULT.
Condition Air passage continuity
VENT CONTROLV between (® and
ON No
OFF Yes
OR
. Air passage continuity
Condition between (® and
12V direct current supply between ter- No
minais (O and @
Yes

No supply

If NG or operation takes more than 1 second, clean valve using air

blower or replace as necessary.

If the portion (® is rusted, replace EVAP canister vent control

valve.

Make sure new O-ring is installed properly.

EC-462



TROUBLE DIAGNOSIS FOR DTC P1492

SYSTEM DESCRIPTION

Crankshaft pesition sensor (POS)

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit)

Engine coolant temperature sensor

Closed throttle position switch

Vehicle speed sensor

Ignition switch

This system controls the vacuum signal applied to

the EVAP canister purge control valve.

When the ECM detects any of the following

conditions, current does not flow throug
canister purge control solenoid valve.

The solenoid valve cuts the vacuum signal so that
the EVAP canister purge control valve remains

closed.

Engine speed
Engine coolant temperature EVAP canister

" »| purge control sole-
Closed throttle position noid valve

» ECM

Vacuum

Vehicle speed signal

" A 4
Start signal EVAP canister

v purge control valve

Start switch “ON”

Closed throttle position

Low or high engine coolant temperature

During deceleration

Engine stopped

For 60 seconds after starting engine

(After warming up to normai operating tempera-
ture)

h the EVAP

To EVAP canister

purge control valve To

intake
air flow

Vacuurmn

COMPONENT DESCRIPTION

EVAP canister purge control solenoid valve

The EVAP canister purge control solenoid valve responds to sig-
nals from the ECM. When the ECM sends an OFF signal, the
vacuum signal (from the intake manifold to the EVAP canister
purge control valve} is cut.

When the ECM sends an ON (ground) signal, the vacuum signal
passes through the EVAP canister purge control solenoid valve.
The signal then reaches the EVAP canister purge control valve.

sighal

g SEF383RE
Veouum signal from EVAP canister purge
EVAP canister purge control valve

control sclenoid

valve
To EVAP ‘ From
canister purge EVAP
volume control canister
valve ‘ ‘

SEF34308

EVAP canister purge control valve

When the vacuum signal is cut by EVAP canister purge control
solenoid valve, EVAP canister purge control valve shuts off the

EVAP purge line.

EC-463

A

El

LG

625



TROUBLE DIAGNOSIS FOR DTC P1492

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit) (Cont’d)

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP control system pressure sensor

Vacuum cut valve bypass valvel-_-.

EVAP
service
port

EVAP canister One-way

purge control  valve m

solencid valve

Fuel tank

valve

EVAFP canister
vent control \$ﬁ

EVAP canister

®\ 1
Vacuum EVAP

cut valve |canister

purge contral

valve

EVAP canister
purge volume
control valve

SEFE03U

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
idle QFF

PURG CONT S/V |e Engine: After warming up
2,000 rpm ON

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MINAL |« 5R ITEM CONDITION (DG Voltage)
NO.
[Engine s running.| BATTERY VOLTAGE
11 - 14V
oo |y EVAP canister purge con- L 1aie speed ( )
trol solenoid valve |Engine S running.]
Approximately OV
Engine speed is 2,000 rpm.

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
TmUbrLi Code Malfunction is detected when .... (Possible Cause)
P1492 e The improper voltage signal is sent to ECM through e Harness or connectors

0807

EVAP canister purge control solenoid valve.

cuit is o

pen or shorted.)

e EVAP canister purge controf solenoid valve

{The EVAP canister purge control solenoid valve cir-

626
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TROUBLE DIAGNOSIS FOR DTC P1492

# MONITOR v NOFAILL [

CMPS«RPM(PCS)

Orpm

RECORD

]

SEF888T|

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit) (Cont’d)

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn the igni-
tion switch “OFF” and wait at least 5 seconds before conduct- G|
ing the next test.

DIAGNOSTIC TROUBLE CODE CONFIRMATION WA,
PROCEDURE

® 3

4)

Turn ignition switch “ON".

Select “DATA MONITOR” mode with CONSULT. EM
Wait at least 5 seconds.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-467. LG

OR
Turn ignition switch “ON" and wait at least 5 seconds.
Select "MODE 7” with GST.
If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-467.
OR Fie

® ;
3)
]
3)

EC-465 627

Turn ignition switch “ON" and wait at least 5 seconds.
Perform “Diagnostic Test Mode |l (Self-diagnostic
results)” with ECM. AF
If 1st trip DTC is detected, go to "DIAGNOSTIC

PROCEDURE”, EC-467.
FD

P&
BR
ST

RS

HA |

EL



TROUBLE DIAGNOSIS FOR DTC P1492

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit) (Cont’d)

EC-CANI/V-01

7] :D le li DT
IGNITION SWITCH il : Detectable line for DTC
OM or START —  Non-detectable ling for DTG

FUSE BLOCK |Refer to EL-POWER.
% U/B)

(2] @D

Gy
GiY

F23 @ G/Y = To EC-EGRC1, EC-EGRCV

F30 @@ G/Y = To EC-IVC-R

GIY
EVAP
[Z]lcanisTer

PURGE
CONTROL
SOLENQID
VALVE

CB?E:F{_{E
J

ECM
[ECCS
CONTROL
MODULE)

Refer to last page (Foldout page).

(ZONGD)

B
95194193 92191]90]88!
[2a]a7]a6]as]nel8s]e2]
a1[ac]70] 78l 77[76]75]
74173172 71]170|62|68

123
2| i
121 W S.

628
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TROUBLE DIAGNOSIS FOR DTC P1492

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

EVAP canister purge control
solenoid valve harness connector

CHECK POWER SUPPLY.

NG

Check the following.

1. Disconnect EVAP canister purge control
solencid valve harness connector.

2. Tum ignition switch “ON".

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

Voltage: Battery voltage

OK

| « Harness connector

@,
e 10A fuse
e Harness for open or short
between EVAP canister
purge control solenoid
valve and fuse
It NG, repair harness or
connectors,

SEFOt2V
als
ﬂ
D O 1
~  SEF880T
8]

CHECK OUTPUT SIGNAL CIRCUIT.

NG

b4

Repair harness or connec-

1. Turn ignition switch “OFF”,

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM
terminal @ and terminai (1) .
Continuity should exist.

If OK, check harness for short to ground
and short to power.

oK
4

tors.

ECM O] CONNECTOR

§i>

2z

[Q]

CHECK COMPONENT

NG

Replace EVAP canister

(EVAF canister purge contrel solencid

valve),
Refer to “COMPONENT INSPECTION”

SEF605U

below.
lOK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

Y

INSPECTION END

EC-467

"| purge control solencid

valve.

@l

VA

FE

AT

PD

FA

ST

RS

BT

HA

EL

629
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macrveTestH [

PURG CONT S/ O N

(PURG CONT VAC) VG ON
zemes=szzz MONITOR z333==5===

PURG CONT 5V ON

CMPSsRPM(POS) 2000rpm

CLSD THL/P SW OFF

COOLANT TEMP/S 84°C
=" [ON/OFF][ OFF ]

SEF399W

EVAP canister
purge control

valve
SEF400W|

SEF313Q

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Circuit) (Cont’d)

COMPONENT INSPECTION

EVAP canister purge control solenoid valve
1. Turn ignition switch “ON”.
2. Select “PURG CONT S/V” of “ACTIVE TEST” mode

with CONSULT.
3. Start engine and warm it up to normal operating tem-

perature.

4. Disconnect vacuum hose at EVAP canister purge con-

trol valve.

5. Touch “ON” and “OFF” and check for vacuum passing
through the hose.

Condition Vacuum
Idle Not exist
2,000 rpm Exist
OR
@ Check air passage continuity.
Air passage Air passage
Condition continuity continuity

between (&) and

between @& and ©

12V direct current supply

between terminals Yes No
No supply No Yes

If NG or operation takes more than 1 second, replace solenoid

valve.

EC-468



TROUBLE DIAGNOSIS FOR DTC P1493

SYSTEM DESCRIPTION

Crankshaft position sensor (POS)

Engine speaed

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve

Y

Engine coolant temperature sensor

Engine coolant temperature EVAP canister

Y

purge control sole-

ignition switch

Closed throttle position switch Closed throttle position noid valve
#» ECM
Vacuum
Vehicle speed sensor Vehicle speed signal
v h 4
Start signal EVAP canister

Y

purge control valve

This system controls the vacuum signal appfied to

the EVAP canister purge control valve.

When the ECM detects any of the following
conditions, current does not flow through the EVAP

canister purge control solenoid valve.

The solenoid valve cuts the vacuum signal so that
the EVAP canister purge control valve remains

closed.

To EVAP canister

purge controf valve To

intaks
air flow

signal SEF383RE

Vcouum signal from EVAP canister purge
EVAP canister purge control valve

control solencid
valve

To EVAP
canisier purge
volume control

valve ‘ ‘

SEF343QB

Start swiich “ON”

Closed throttle position

Low or high engine coolant temperature

During deceleration

Engine stopped

For 60 seconds after starting engine

(After warming up to normal operating tempera-
ture)

COMPONENT DESCRIPTION

EVAP canister purge control solenoid valve

The EVAP canister purge control solenoid valve responds to sig-
nals from the ECM. When the ECM sends an OFF signal, the
vacuum signal (from the intake manifold to the EVAP canister
purge control valve) is cut.

When the ECM sends an ON (ground) signal, the vacuum signal
passes through the EVAP canister purge control solenoid valve.
The signal then reaches the EVAP canister purge control vaive.

EVAP canister purge control valve

When the vacuum signal is cut by EVAP canister purge control
solenoid valve, EVAP canister purge control valve shuts off the
EVAP purge line.

EC-469

A
&l
LG

E
FE
AT
PE

FA

ool
=

bl
5
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TROUBLE DIAGNOSIS FOR DTC P1493
Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

EVAPORATIVE EMISSION SYSTEM DIAGRAM

EVAP canister One-way

purge contral  valve x

EVAP control system pressure sensor
Vacuum cut valve bypass valv EVAP solenoid valve
serwce
port
I EVAP canlster
purge control valve
Vacuum

EVAF'
cut valve [canister
EVAP canister EVAP canister
vent control \é purge volume
valve control valve SEFEOAU

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
Idie OFF

PURG CONT S/V | e Engine: After warming up
2,000 rpm ON

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage)
NO.
[Engine is running. | BATTERY VOLTAGE
11 - 14V
P v EVAP canister purge con- Idle speed ( )
trol solenoid valve |Engine is running.J
Approximately 0V
Engine speed is 2,000 rpm.

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Code Malfunction is detected when .... .
No. (Possible Cause)
P1493 e EVAP canister purge control valve does not operate | e EVAP canister purge control vaive
0312 properly {stuck open). e EVAP canister purge control solenoid valve

« Vacuum hoses for ¢logging or disconnection
» EVAP controi system pressure sensor

e EVAP canister vent control valve

e Water separator

e EVAP canister saturated with water

632 EC-470




TROUBLE DIAGNOSIS FOR DTC P1493

B PURG CNvasn P14asll [

THIS SUPPORT FUNCTION
IS FOR

DTC P1493.

SEE THE SERVICE MANUAL
ABOUT THE OPERATING
CONDITION FOR THIS
DIAGNOSIS.

EXIT || smnr ]

SEF610U

B PURG CNVaSHY P1agall [

sxrdx OK xxxx

H SELF-DIAG RESULTSH

* % % %k NO FAILURE % % % *

END || PRINT

SEFB11L

IGN ADVANCE ........coccovninns 8.0
CALC LOAD.

FUEL SYS#2..
SHORT FT #1 .
LONG FT #1 .....
025 B1 81 ........
O2FTB151.....

O2S B1 82 corromvorireins 0.01

SEF519R

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed. @

NOTE:

If DTC P1492 is displayed with P1493, first perform DA
“TROUBLE DIAGNOSIS FOR DTC P1492”. Refer to EC-
464,
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRO- EM
CEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before
conducting the next test. Le
1) Start engine and warm it up to normal operating tem-

perature.

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

3) Turn ignition switch “ON".

4) Select “PURG CN/V & S/V P1493” of “EVAPORATIVE
SYSTEM” in “DTC WORK SUPPORT” mode with [5E
CONSULT.

5) Touch “START".

6) Start engine (TCS switch “OFF”} and let it idle for at AT
feast 90 seconds.

7) When the following conditions are met, “TESTING” will
be displayed on the CONSULT screen. Maintain the PD
conditions continuously until “TESTING” changes to
“COMPLETED”. (It will take approximately 30 sec-
onds.) FA
Vehicle speed: 40 - 120 km/h (25 - 75 MPH)

CMPS-RPM (POS): 1,000 - 6,300 rpm
B/FUEL SCHDL: 2 - 4.8 msec
Selector lever: Suitable position

If “TESTING” is not displayed after 5 minutes, retry

from step 2}.

8) Make sure that “OK” is displayed after touching “SELF-
DIAG RESULTS". If “NG” is displayed, refer to “DIAG-
NOSTIC PROCEDURE”, EC-473. ST

BR

S
[BT
A
OR EL
@ 1) Start engine (TCS switch “OFF”) and warm it up to
normal operating temperature. 1B

2) Select “MODE 1" with GST.
3) Check coolant temperature.
Coolant temperature: 30 - 100°C (86 - 212°F)
Be sure that water temperature does not exceed 100°C.
If it becomes higher than 100°C, cool down the engine
and perform the procedure again from the beginning.
4) Tum ignition switch “OFF” and wait at least 5 seconds.
5) Tumn ignition switch “ON" and wait at least 15 seconds.

EC-471 633
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LB\

— m CONNECT
_ecm_lo[connecTor]| Gj]
67 -

&

Jl

SEF63sU

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

6) Restart engine and let it idie for at least 90 seconds.
7) Maintain the following conditions for at least 30 sec-
onds.
Vehicle speed: 40 - 120 km/h (25 - 75 MPH)
Engine speed: 1,000 - 6,300 rpm
Gear position: Suitable gear position
Coolant temperature: 30 - 100°C (86 - 212°F)
8) Select “MODE 7” with GST.
9) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE", EC-473.
NOTE:
e Hold the accelerator pedal as steady as possible during
driving in steps 7.
¢ i the driving conditions are not satisfied in steps 7, restart
the procedure.
e It is better that the fuel leve! is low.

OR
1) Start engine (TCS switch “OFF”) and warm it up to
normal operating temperature.
2) Check voltage between ECM terminal & and ground
Voltage: 3.12 - 0.8V
Perform the following procedure before the voltage
drops below 0.8V. If the voltage drops below 0.8V, cool
down the engine and perform the entire procedure all
over again.
3) Turn ignition switch “OFF” and wait at least 5 seconds.
4) Turn ignition switch “ON” and wait at least 15 seconds.
5) Restart engine and let it idle for at least 90 seconds.
6) Maintain the following conditions for at least 30 sec-
onds.
Vehicle speed: 40 - 120 km/h (25 - 75 MPH})
Engine speed: 1,000 - 2,100 rpm
Gear position: Suitable gear position
Check voltage between ECM terminal & and
ground: 3.12 - 0.8V
7) Stop the vehicle, turn ignition switch “OFF”, wait at least
5 seconds, and then turn “ON".
8) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
9) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-473.

NOTE:

e Hold the accelerator pedal as steady as possible during
driving in steps 6.

e If the driving conditions are not satisfied in steps 6, restart
the procedure.

e It is better that the fuel level is low.

EC-472
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EVAP canister
purge control
i

N

vaﬁe \{.‘.—. _//
= }' 44
/ i-ﬂr!l 2
/ '%@&U

3-way connector
EVAP canister
purge cantrol

Vacuum hose
(originally connected
to the EVAP canister

purge control valve) SEFE22U
mactiveTEsTH [
PURG CONT S/V ON
{PURG CCNT VAC) VC ON
==z======: MONITOR zzzzzz=z=:
PURG CONT S/V ON
CMPS*RPM (POS) 2000rpm
CLSD THL/P SW OFF
I [ON/OFF][ OFF |
SEFB82T

EVAP canister

& EVAP canister

Water
¢ vent control valve gEFsgsl

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK COMPONENT

{EVAP canister purge control vaive).
Refer to “COMPONENT INSPECTION”,
EC-475.

¢01<
®

(Go to next page.)

EC-473

v

Y
CHECK VACUUM SIGNAL. NG CHECK COMPONENTS
1. Disconnect vacuum hose to "| (EVAP canister purge con-
EVAP canister purge control trol solenoid valve}.
valve and install vacuum gauge. Refer to “COMPONENTS
2. Start engine. INSPECTION" on next
3. Perform “PURG CONT S/V" in page.
“ACTIVE TEST” mode.
4. Select “ON” and "OFF” on OK
CONSULT screen 1o turn on
“PURG CONT S/V".
5. Check vacuum hose for vacuum
while revving engine up to 2,000
rpm.
ON: Vacuum should exist.
OFF: Vacuum should not
exist.
OH L 4
1. Start engine and warm it up suf-
@ ficiently. pheck yacuum hqses for
2. Stop engine. |rppr0per_connect:0_n, clog-
3. Disconnect vacuum hose to ging or disconnection.
EVAP canister purge control Refer to Vacuum Hose
valve. Drawing”, EC-16.
4. Install vacuumn gauge and start
engine.
5. Check vacuum hose for vacuum
when revving engine up to 2,000
rpm.
ON: Vacuum should exist.
OFF: Vacuum should not
exist.
+OK
CHECK COMPONENT NG [ Replace EVAP canister
(EVAP canister vent control valve). | vent control valve and/or
Refer to “COMPONENTS INSPECTION”, water separator.
EC-475.
OK
E ,
CHECK iF EVAP CANISTER IS SATU- NG Replace EVAP canister
RATED WITH WATER. "] and check the following.
1. Remove EVAP canister with vent con- 1. Check hose connections
trol valve attached. to the EVAP canister
2. Check if water drains from the EVAP and water separator for
canister. clogging and poor con-
If it will, weigh the EVAP canister with nection.
the vent control valve attached. 2. Check water separator.
If the weight is: Reier to “COMPONENT
More than 1.8 kg (4.0 Ib) —» NG INSPECTION”, EC-475.
Less than 1.8 kg (4.0 Ib) -> OK
¥ OK
NG

Replace EVAP canister
purge control valve.

MA
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TROUBLE DIAGNOSIS FOR DTC P1493

EVAP conirol system
pressure sensor
harness connectar

=EVAP canister

/ Rear right tire

SEF427U

BAcTVETESTE [

PURG CONT S/V O N

(FURG CONTVAC) VC ON
=======z== MONITOR =========:

PURG CONT SV ON

CMPS*RPM(PCS) 2000rpm

CLSD THL/P SW OFF

COOLANT TEMP/S 84°C
1Y [oN/OFF|[ OFF |

SEF399W

EVAP canister
purge control
valve

SEF400W

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

|

CHECK COMPONENT NG

{EVAP control system pressure sensor).

1. Check disconnection of hose connected
to the sensor.

2. Check sensor hamess connector for
water soak.
Water should not exist.
If OK, go to step 3.

3. Check EVAP control system pressure
sensor, refer to “COMPONENT
INSPECTION", EC-310.

OK
Y

Replace EVAP control sys-
tem pressure sensor and
repair or replace hamess
and connector.

CHEGK EVAPORATIVE EMISSION LINE. | NG

Y

Check EVAP purge line hoses for leak or

clogging.
Refer to “Evaporative Emission Line

Drawing”, EG-26.
LOK

INSPECTION END

COMPONENT INSPECTION

Repair EVAP purge line
hoses.

EVAP canister purge control solenoid valve

1. Turn ignition switch “ON”.

|=1

2. Select “PURG CONT S/V” of “ACTIVE TEST” mode
with CONSULT.
3. Start engine and warm it up to normal operating tem-
perature.
4. Disconnect vacuum hose at EVAP canister purge con-
trol valve.
5. Touch “ON” and “OFF” and check for vacuum passing
through the hose.
Condition Vacuum
Idle Not exist
2,000 rpm Exist
OR
.ﬁ'. Check air passage continuity.
)
Air passage Air passage
Condition continuity continuity

between (& and

petween & and ©

BATTERY

SEF313Q

12V direct current supply

hetween terminals Yes No
No supply No Yes

If NG or operation takes more than 1 second, replace solenoid

valve.

EC-474



TROUBLE DIAGNOSIS FOR DTC P1493

EVAP canister purge
control valve

4 — —-= Direction of
purge flow

anes)
0@!'@@ ]

SEF809W

O-ring @

macrvetesTl [

VvENT coNTROLYV OFF

=====zz=: MONITOR =======:
CMPS-RPM(PCS) Orpm
FR 02 MNTR-B1 RICH
AJF ALPHA-B1 100%
FHATL POS SEN 052y

[on_J[on/oFF /i

SEF601U

Evaporative Emission (EVAP) Canister Purge

Control Valve/Solenoid Valve
EVAP canister purge control valve

(Cont'd)

Check EVAP canister purge control valve as follows:

1. Blow air in port ® and (©, then ensure that there is no leak-

age.

2. Blow air in port ®, then ensure that there is a resistance to flow

out of port ©.

3. Apply vacuum to port ®. [Approximately -13.3 o

{(~100 to —-150 mmHg, —3.94 to -5.91 inHg)]

Blow air in port © and ensure free flow out of port ®.

EVAP canister vent control valve
Check air passage continuity.

mode with

Q\ O-ring@

e
=9

<~ & 8.3 - 10.8 N-m
(0.85 - 1.10 kg-m,
73.8 - 95.5 In-Ib)

SEF810wW|

BATTERY

Blind plug

Lo B
— L
‘.‘v'_ \® \"_\/

* @: Bottom hole (To atmosphere)}
®: Emergency tube {From EVAP canister)
© : Inlet port (To member)

SEF829T

Perform “VENT CONTROL/V" in “ACTIVE TEST”
I/ CONSULT.
Condition Air passage continuity
VENT CONTROLYV between (& and
ON No
OFF Yes
OR
- Air passage continuity
Condition between ® and
12V direct current supply between ter- No
minals ) and @
Yes

No supply

If NG or operation takes more than 1 second, clean valve using air

blower or replace as necessary.

If the portion (® is rusted, replace EVAP canister vent control

valve.

Make sure new O-ring is installed properly.

Water separator

Check visually for insect’s nest in the water separator air inlet.

1
2. Check visually for cracks or flaws in
3. Check visually for cracks or flaws in
4

Check that ® and (© are not clogged by blowing air into (B with

@, and then (© plugged.

the appearance.
the hose.

5. In case of NG in items 2 - 4, replace the parts.

NOTE:
Do not disassemble water separator.

EC-475

-20.0 kPa MA

EM

LC

FE

AT

PD

FA

BR

ST

RS

BT

HA

L

1oX

637



638

TROUBLE DIAGNOSIS FOR DTC P1706

Under the vehicle

=

ot

PNP switch |

SEF146TA

Park/Neutral Position (PNP) Switch

COMPONENT DESCRIPTION
When the gear position is in “P” or “N”, park/neutral position {PNP)
switch is “ON”. ECM detects the position because the continuity of

the line {the “ON” signal} exists.
The PNP switch assembly also includes a transmission range

switch to detect the selector lever position.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

P/N POS| SW

Shift lever: “P" or “N”

ON

= Ignition switch: ON
Except above

OFF

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MrLr\éAL COLOR ITEM CONDITION (DC voltage)
Ilgnition swilch “ON”|
Approximately 0V
Gear position is “N” or “P”,
101 G/OR PNP switch
[Ignition switch “ON"|
Approximately 5V
Except the above gear position

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble

Malfunction is detected when ....

Check [tems
(Possible Cause)

Code No.
P1706 » The signal of the park/neutral position switch is not | e Harness or connectors
1003 changed in the process of engine starting and driv- (The PNP switch circuit is open or shorted.})

ing.

s Harness or connectors
(The park/neutral position relay circuit is open or
shorted.}

o PNP switch

o Park/nautral position relay

EC-476



TROUBLE DIAGNOSIS FOR DTC P1706

¥ MONITOR

CMPSsRPM(POS)
VHCL SPEED SE

% NoFaL [

2400rpm
75km/h

P RECORD

SEF896T)

SHIFT

THEN

B PARK/NEUT POSI SWCKT Wl
ouT ofF N/P -ranGe

TOUCH START

NEXT ||

START |

SEF962N

P/N POSI SW

W MONITOR  ¥r NO FAIL D

ON

| RECORD |

SEF963N

M

€0

" EC SICONNECTOH l

101

II_J"]_
D S

SEF4291

Park/Neutral Position (PNP) Switch (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.
NOTE:
K “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF"” and wait at least 5 seconds before conducting
the next test. '
1) Turn ignition switch “ON".

2) Perform “PARK/NEUT POSI SW CKT" in “FUNCTION
TEST" mode with CONSULT.
If NG, go to “DIAGNOSTIC PROCEDURE", EC-479.

OR

Select “P/N POSI SW” in “DATA MONITOR™ mode with
CONSULT. Then check the “P/N POSI SW” signal
under the following conditions.

3)

2)

Known good signal
ON
OFF

Position {Selector lever)

“N" and “P” pesitions

Except the above position

If NG, go to “DIAGNOSTIC PROCEDURE”, EC-479.

If OK, go to foliowing step.

Select “DATA MONITOR” mode with CONSULT.

Start engine (TCS switch “OFF”) and warm it up to

normal cperating temperature.

Maintain the following conditions for at least 60 con-

secutive seconds.

CMPS-RPM (REF): 1,500 - 2,200 rpm

COOLAN TEMP/S: More than 70°C (158°F)

B/FUEL SCHDL: 1.4 - 5.8 msec

VHCL SPEED SE: 70 - 100 km/h (43 - 62 MPH)

Selector lever: Suitable position

If 1st trip DTC is detected, go to “DIAGNOSTIC

PROCEDURE”, EC-479
CR

3)
4)

5)

6)

OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the park/neutral
position (PNP) switch circuit. During this check, a 1st trip DTC
might not be confirmed.
@ 1) Turn ignition switch “ON".
2) Check voltage between ECM terminal and body
ground under the following conditions.

Condition (Gear position) Voltage (V) (Known good data)

“P” and “N” position

Approx, Q

Except the above posilion

Approx. 5

3) If NG, go to “DIAGNOSTIC PROCEDURE", EC-479.

EC-477
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TROUBLE DIAGNOSIS FOR DTC P1706
Park/Neutral Position (PNP) Switch (Cont’d)

IGNITION SWITCH ] EC-PNP/SW-01
ON or START
1
10A EJE’JBS)E BLOCK | Refer to EL-POWER. S Detectable line for DTC
- Non-detectable line for DTG
1
]lISHH
G/B
] ECM
B3 @ G/B = To AT-ATT Fé&9
[ ] NEUT
G/B ]
] G/OR
PARK/
! P NEUTRAL
POSITION
2 il SWITGH

PUW PB YPU BRAY BR
e T e i
] 2] e
DIODE
B5
= BRY '[I—H_Zl]‘ ARG =@ =@m FU'GRIG
55 I
G G To EL
|— P ASCD
E66
RIG GJ’OR G
i el Tl panc
P NEUTRAL
POSITION
g o RELAY
1 [ AT .
) B B GB
PUW PB  Y/PU LW RIG I I I-—e,rs P ofr
e B P s ASCD
Gelt 171! I[7s) [50] gl rG.E1_g11
1-8W 2-8W D-SW R-SW N-SW (T(T%}g%glssmu - G .
L
MODULE} — —
/\ [ Refer to last page (Foldout page).

TEC657

o0 EC-478



TROUBLE DIAGNOSIS FOR DTC P1706

Under the vehicle
PNP switch

\ harness connector
e Lo

Y 17N %
NE L

——

s

QuSS

SEF146TA

rd VL 7 A A
. Park/Neutral position relay

SEF147T)

DISCONNECT

€

@"L
(ci@ D e—!

SEF796W

B E DISCONNECT & DISCONNECT
A€ A€
TR b
ry ol 17

|

&

)

SEF797W

O]

/1

SEF814Q

Park/Neutral Position (PNP) Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v
CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect PNP switch harness con- "| & 10A fuse
nector. e Harness for open or short
2. Turn ignition switch “ON”. between PNP switch and
3. Check voltage between terminal (3 and fuse
ground with CONSULT or tester. If NG, repair harness or
Voltage: Battery voltage connectors,
OK
E Y
CHECK OUTPUT SIGNAL CIRCUIT-L NG‘ Check the following.
1. Turn ignition switch “OFF". "} « Harness connectors
2. Disconnect park/neutral position relay (Ess), (M12)
harness connector. e Harness connectors
3. Check harness continuity between relay (ma),
terminal (O and PNP switch terminals « Harness connectors
@.@. (diodes) (&0,
Continuity should exist. e Harness for open or short
If OK, check harness for short o ground between PNP swilch and
and short to power. relay
OK If NG, repair open circuit or
short to ground or short to
power in harness or con-
nectors.
CHECK GROUND CIRCUIT. NG | Repair hamess or connec-
1. Check harness continuity between relay " tors.
terminals @ , @ and engine ground.
Continuity should exist.
If OK, check hamness for short to ground
and short to power.
OK
E Y
NG | Check the following.

CHECK QUTPUT SIGNAL CIRCUIT-II.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal and relay terminal & .
Continuity should exist.

If OK, check harness for short to ground
and short to power.

hd

lOK

®
{Go to next page.)

EC-479

e Harness connectors
@,

» Harness for open or short
between ECM and relay
If NG, repair open circuit or
short to ground or short to
power in harness or con-

nectors.
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TROUBLE DIAGNOSIS FOR DTC P1706

55

HS.

ECM

€ €&
[1]

O] CONNECTOR

2]

(3

101

Q]

718]
4

SEF458U

Park/Neutral Position (PNP) Switch (Cont’d)

®

l

SEFSB6T

CHECK PARK/NEUTRAL POSITION
RELAY.
1. Apply 12V direct current between relay
terminals @ and @ .
2. Check continuity between relay termi-
nals ® and @.
12V (D - @) applied:
Continuity exists.
. No voltage applied:
No continuity

NG

v

OK

hd

Replace park/neutral posi-
tion relay.

CHECK COMPONENT
(PNP switch}.
Refer to AT section.

NG

OK

Y

Perform “TROUBLE DIAGNQSIS FOR
INTERMITTENT INCIDENT", EC-108.

Y

INSPECTION END

EC-480

Replace PNP switch.




TROUBLE DIAGNOSIS FOR ABS/TCS C/U SIGNAL

ECM.

SEF641T|

Freeze frame data is not stored in the ECM for the ABS/TCS control unit. The MIL will not light up for

ABS/TCS control unit.
ON BOARD DIAGNOSIS LOGIC

After glove box is removed L_JJ ABS”CS Contl‘ol Unlt

The malfunction information related to ABS/TCS control unit is
transferred through the line (LAN) from ABS/TCS control unit to

Be sure to erase the malfunction information such as DTC not
only for ABS/TCS control unit but also for ECM after the ABS/
TCS related repair.

Diagnostic Trouble
Code No.

Malfunction is detected when

Check Items
{Possible Cause)

*

0107

# ECM receives incorrect voltage from ABS/TCS con- [e Harness or connectors

trol unit continuously.

(The circuit between ECM and ABS/TCS control unit
is open or shorted.)
e ABS/TCS control unit

*: SAE J2012 number is not applicable

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.

® 2

3)

Turm ignition switch “ON".

Select “DATA MONITOR” mode with CONSULT.

Start engine and let it idie for at least 40 seconds.

If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-484.

® 3

OR
Start engine and let it idle for at least 40 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
If tst trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-484.

DTC erasing procedure for ABS/TCS refated repair
Erase DTC code by following procedure:

® 3

Turn ignition switch “OFF” and then turn it “ON”.
Connect CONSULT and select “ABS”.

Insert UE990 card and install it.

Select “ABS” and touch “SELF-DIAG RESULTS”.
Touch “ERASE".

Touch “BACK" then erase malfunction code which has
been stored in the TCM or ECM.

DIAGNOSTIC PROCEDURE
Refer to TROUBLE DIAGNOSIS FOR 0404, EC-482.

EC-481
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TROUBLE DIAGNOSIS FOR ECM — ABS/TCS COMM NG

ABS/TCS Communication Line

This circuit line is used to control the smooth engine operation of
ABS/TCS during the TCS operation. Pulse signals are exchanged
between ECM and ABS/TCS control unit.

Be sure to erase the malfunction information such as DTC not
only in ABS/TCS control unit but also ECM after the ABS/TCS
related repair. Refer to BR section (Self-diagnosis for ABS/
TCS control unit, “HOW TO ERASE SELF DIAGNOSTIC

RESULTS”).

Freeze frame data is not stored in the ECM for the ABS/TCS communication line. The MIL will not light
up for the ABS/TCS communication line.

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check It
Trouble Malfunction is detected when ... P ?El g ms
Code No. (Possible Cause)
— » ECM receives incorrect voltage from ABS/TCS control | e Harness or connectors
0404 unit continuously. (The communication line circuit between ECM and

ABS/TCS control unit is open or shorted.)
# ABS/TCS control unit
o Dead (Weak} battery

*: SAE J2012 number is not applicable.

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Before performing the following procedure, confirm that bat-
tery voltage is more than 10.5V.
1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and let it idle for at least 3 seconds.
4) If 1st trip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-484.
OR
@ 1) Start engine and let it idle for at least 3 seconds.
2) Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
4) If 1st tip DTC is detected, go to “DIAGNOSTIC
PROCEDURE”, EC-484.

EC-482



TROUBLE DIAGNOSIS FOR ECM — ABS/TCS COMM NG
ABS/TCS Communication Line (Cont’d)

EC-TCS-01

@i
ABS/TGCS
SSINTTHOL
BUS-B A
[EE ] mmm : Detectable line for DTG
RIL = : NoN-detectable ine for DTC EM
Giod =
-
H
RIL
| FE
[2]
%%IRIHN-ECTOR 8
AT
3]
RIL PD
l o
R/L
I BR
[s] ECM
LAN (ECCS
CONTROL ST
MODULE)
F&9
RS
BT
= Refer to last page (Foldout page).
(Ma9), (F63)
DANARARBRRBBRRIE, @, 9 A
G Ms0), (Bio1
=TT =
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TROUBLE DIAGNOSIS FOR ECM — ABS/TCS COMM NG

—— connector
=

/— Groove box

ECM harness

L
Front right (:I-:m:)r'(—\l /

ABS/TCS Communication Line (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SEF641T)

h 4

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector
and ABS/TCS control unit harness con-
nector.

3. Check hamess continuity between ECM
terminal @9 and terminal {p.

Continuity should exist.
ff OK, check harness for short to
ground and short to power.

NG

oK

h 4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

NSCONNECT
€&

J—

ABS/TCS

" C/UNIT |0| CONNECTOR "
16

ECM

Jo[connecton]|

99

&

&
v l

DISCONNECT

[a]

Y

INSPECTION END

SEF444U

EC-484

h 4

Check the following.
e Harness connectors

@50), @D

e Harness cennectors
EED.

« Joint connector-6

e Check harness for open
or short between ECM
and ABS/TCS control
unit.

If NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.




TROUBLE DIAGNOSIS FOR OVERHEAT

SYSTEM DESCRIPTIO

N

Input/output signal line

l Vehicle speed sensor

I Vehicle speed
I

Overheat

¥

Engine coolant temperature

Engine coolant temperature

ECM

sensar

Y

[
»

LAir conditioner switch I Air conditioner “ON” signal
I

The ECM controls the cooling fan corresponding to vehicle speed, engine coolant temperature and air condi-

tioner ON signal.

Operation

-;! Cooling ian relays I

°C (F)

105 (221)

95 {203)

Air conditioner switch is “ON" or "OFF".

[ ] : Cooling fan does not operate.

Engine coolant temperature

]
20 (12}
Vehicle speed km/h (MPH)

m : Cooling fan operates at “HIGH" speed.

SEF751W

e The cooling fan operates at HIGH if diagnostic test mode Il (self-diagnostic results) for engine

coolant temperature sensor is “NG” or when the ECM fail-safe is activating.

e When A/C line pressure reaches the specified value, the triple-pressure switch turns on to operate cool-

ing fans at low speed.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

COOLING FAN engine.

» Alr conditioner switch: “OFF”

Engine coolant temperature is 94°C
{201°F) or less

OFF

o After warming up engine, idle the Engine coolant temperature is between

85°C (203°F) and 104°C (219°F) at
vehicle speeds less than 80 km/h

HIGH

Engine coolant temperature is 105°C
(221°F) ar more

HIGH

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER-
WIRE DATA
MI:::l)AL COLOR ITEM CONDITION (DC voltage)
[Engine is running.] BATTERY VOLTAGE
34 LG Cooling fan relay-1 (High) Cooling fan is not operating. (11 - 14V)

27 LG/R Cooling fan relay-2 (High)

|Engine is running.|

Cocling fan is cperating.

-1V

EC-485
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TROUBLE DIAGNOSIS FOR OVERHEAT

Overheat (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
Air conditioner switch: “OFF” OFF

e Engine: Afler warming up, idle

AIR COND SIG Air conditioner switch; “ON”

the engine ON
(Compressor operates.)
Engine coolant temperature is 94°C OFF
(201°F) or less
. _ Engine coolant temperature is
. Aﬂe‘r warming up engine, idle the between 95°C (203°F) and 104°C
COOLING FAN engine. (219°F) at vehicle speed less than
e Air conditioner switch: “OFF"” P HIGH

20 km/h (12 MPH)

Engine coolant temperature is
105°C (221°F) or more

ON BOARD DIAGNOSIS LOGIC
This diagnosis continuously monitors the engine coolant temperature.
If the cooling fan or another component in the cooling system malfunctions, the engine coolant temperature

will rise.
When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction is

indicated.

Diagnostic trouble o Check ltems
cade No. Malfunction is detected when ... (Possible Cause)
OVERHEAT e Engine coolant reaches an abnormally high tempera- | e Harness or connectors.
0208 ture. {The cooling fan circuit is open or shorted.)

e Cocling fan

o Radiator hose

» Radiator

e Radiator cap

e Water pump

« Thermostat

For more information, refer to “MAIN 12
CAUSES OF OVERHEATING”, (EC-495).

CAUTION:

When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA

section (“Changing Engine Coolant”’, “ENGINE MAINTENANCE”). Also, replace the engine oil.

a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute like pour-
ing coolant by kettle. Be sure to use coolant with the proper mixture ratio. Refer to MA section
(“Anti-freeze Coolant Mixture Ratio”, “RECOMMENDED FLUIDS AND LUBRICANTS").

b. After refilling coolant, run engine to ensure that no water-flow noise is emitted.

EC-486
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MAX

AECB40

MIN.

BACTVETESTE [ ]
cooLiNg FaN OFF
— = = MONITOR =—m = =<

COOLAN TEMP/S aseC

=l

I_Hl_lmﬁiimw

Engine coolant
temperature sensor
harness coennector
& DISCONNECT

Coolingfan

1500
resistor

SEF784T

Overheat (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the cooling fan.
During this check, a 1st trip DTC might not be confirmed.
WARNING:

Never remove the radiator cap when the engine is hot. Serious
burns could be caused by high pressure fluid escaping from
the radiator.

Wrap a thick cloth around cap. Carefully remove the cap by
turning it a quarter turn to allow built-up pressure to escape.
Then turn the cap all the way off.

1)

2)

Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.
If the coolant level in the reservoir tank and/or radiator is below
the proper range, skip the following steps and go to “DIAG-
NOSTIC PROCEDURE”, EC-489.
Confirm whether customer filled the coolant or not. If customer
filled the coolant, skip the following steps and go to “DIAG-
NQSTIC PROCEDURE", EC-489.

3) Turn ignition switch “ON".

4) Perform “COOLING FAN” in “ACTIVE TEST’ mode

with CONSULT.

5) If NG, go to “DIAGNOSTIC PROCEDURE”, EC-489.

&

OR
Disconnect engine coolant temperature sensor harness
connector.
Connect 150Q resistor to engine coolant temperature
sensor harness connector.
Start engine and make sure that cooling fan operates.
Be careful not to overheat engine.
if NG, go to “DIAGNOSTIC PROCEDURE”, EC-489.

3)
4)

EC-487

A
=M
LG
FE
AT
PD
[PA
RA
BR
ST
RS

BT
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Overheat (Cont’d)

IGNITION SWITCH
CN or START BATTERY
||
@
% EbJBS)E BLOCK % “OA
2
. &2
(2G| wiL WiR
. - -
ary ® I
E34 - -
==
E35
E31 () mm  mmm —
= —-
E27 @) = || =
i
GY WL WR
En il COOLING
of op |FanN
° ?” RELAY-2
(]

EC-COOL/F-01

Refer to EL-POWER.

B : Detectabie line for DTC
s : Non-detectable line for DTC

COOLING

FAN
RELAY-3

(E153)

G LY LGIR R/B E
Esz @ -I
G/R A/B
[ [
TRIPLE-
‘/ i o
HIGH MOTOR-1
LG LG/R - SWITCH M E31
'_l_l LOw Eas
I =G Z
5] [<] £
LG LG/R L'_l I—r| I—.—I L.—-]
B B B LR -
I _
L——_. GE1
.—I
[34] [57] l 1 ! .
RFM2 RFM1 B B
ECM ; l I 5
Fes s e
E36 E22
Refer to last page (Foldout page).
/i o 2 /12N
HE G
\elelrle/ 5 N/ ST RS

EC-488

TECB58
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D

A |
Cooling fan relay-2 7
Cooling fan relay-1

\

Overheat (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

TION-L.

CHECK COOLING FAN MOTOR OPERA-

1. Disconnect cooling fan relay-1 and -3.
2.
3.

Turn ignition switch “ON",
Periorm “COOLING FAN GIR-
CUIT” in “FUNCTION TEST"
mode with CONSULT.

NG | Check cocling fan motor-|

OR

. Turn ignition switch “ON”.
. Perform “COOLING FAN" in

“ACTIVE TEST” mode with

CONSULT.

Cooling fans should operate.
OR

. Disconnect engine coolant tem-
perature sensor harness connec-

for.

. Connect 150Q resistor to engine

coolant temperature sensor har-
ness connector.

. Start engine and wait at least 15

saconds.

. Make sure that cooling fan

motors operate.
Be careful not to overheat

SEF160T
M CCOLING FAN CIRCUIT Hi
DOES
COOLING FAN
ROTATE AND STOP
EVERY 3 SECONDS ?
[ next J[ NO || YES
MEF311F
BACTVETEST B [ ]
coouing FaN OFF
= — — MONITOR = ==
COOLAN TEMP/S  88°C
U
A ][LOW J%ﬁi
MEF314F
Engine coolant

temperature sensor

Coolingfan
—P harness connector

DISCONNECT

A€

w || [ED
Y 18
15002
resistor

LN,

=

SEF784T

engine.
¢OK
®

{Go to next page.)

EC-489

| speed control circuit.

(Go to [ PROCEDURE A |

EM

LG

AT

PD

ER

ST

651
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Overheat (Cont’d)
®

NG

BACTVETESTE [ ]
cooLnG FaN OFF
— == MONITOR = ==
88°C

M

COQLAN TEMP/S

R o |

MEF314F

Engine coolant
temperature sensor
harness connector

Coolingfan

DISCONNELT

s

1500
resistor

A ave
/ooling fan relay-M

SEF160T

B B COOLING FAN CIRCUIT @ l
DOES B
CHECK COOLING FAN MOTOR OPERA-
COOLING FAN TION-IL.
1. Turn ignition switch “OFF”,
ROTATE AND STOP 2. Reconnect cooling fan relay-1 and -3.
3. Disconnect cooling fan relay-2.
EVERY 3 SECONDS ? 4. Tum ignition switch “ON”.
5. Perform “COOLING FAN CIR-
[ next )| NO |[ YES CUIT” in “FUNCTION TEST”
TAEF311F mode with CONSULT.
OR
B 4. Turn ignition switch "ON".

5. Perform “COOLING FAN" in
“ACTIVE TEST” mode with
CONSULT.

Cooling fans should operate.
CR

. Restart engine and wait at least
15 seconds.

5. Make sure that cooling fan

motors operate.

Be careful not to overheat

engine.

OK

Y

Check cooting fan motor-It
control circuit.

(Go to[ PROCEDURE B |.)

CHECK COMPONENT

(Triple-pressure switch).

Refer to HA section (*Electrical Compo-
nents Inspection”, “TROUBLE DIAG-

€ &

=
-

SEF753W)

NOSES").

NG

¥ OK

(Go to EC-494.)

PROCEDURE A

INSPECTION START

L

Replace triple-pressure
switch.

CHECK POWER SUPPLY.

1. Tum ignition switch “OFF",

2. Disconnect cooling fan relay-2.

3. Turn ignition switch “ON".

4. Check voltage between terminals @, &,
@ and ground with CONSULT or tester.
Voltage: Battery voltage

NG

OK

®@
(Go to next page.)

EC-490

Check the following.

> e 10A fuse

o A0A fusitle links

e Harness for open or short
between ceoling fan
relay-2 and fuse

e Harness for open or short
between cooling fan
relay-2 and battery

If NG, repair hamess or

connectors.




TROUBLE DIAGNOSIS FOR OVERHEAT

Z& Cooling fan motor-2  Gooling fan motor-1-=

—-\ harness connector/ ZZ harness connactor

Overheat (Cont’d)
®

'

(]

SEF754W

5

T.S.

€ ®
T

| @

!

SEF75eW

—

lol coNNECTOR|

: H

(@]

It Ecm

SEFB05W

A€

k]

G
o

CHECK GROUND CIRCUIT. NG ["Repair hamess or connec-
1. Tum ignition switch “OFF”. "] tors.
2. Disconnect cooling fan motor harmess
connector.
[ 3. Check hamess continuity between
relay terminals @, ® and cooling
fan motor terminal (@) .
Continuity should exist.
if OK, check harness for short.
4. Check harness continuity between
fan motor terminal @ and engine
ground.
Continuity should exist.
If OK, check harness for short 10
ground and short to power.
OK
v
CHECK OUTPUT SIGNAL CIRCUIT. NG [ Gheck the following.
1. Disconnect ECM harness connector. | e Hamess connectors
2. Check harness continuity between ECM @
terminat @& and relay-2 terminal (2. o Hamess for open or short
Continuity should exist. between cooling fan
If OK, check harness for short to ground relay-2 and ECM
and short to power. If NG, repair open circuit or
short to ground or short to
OK power in harness or con-
nectors.
CHECK HARNESS CONTINUITY NG ["Check harness for open or
BETWEEN COOLING FAN RELAY-2 AND | short between triple-pres-
GROUND. sure switch and relay-2 or
1. Turn ignition switch “OFF". ground.

2. Disconnect cooling fan relay-2. ff NG, repair open circuit or
3. Disconnect triple-pressure swilch har- short to ground or short to
ness connector. power in harmess or con-

4. Check harness continuity between nectors,
relay-2 terminal @ and switch terminal
(@, switch terminal @ and engine
ground.
Continuity should exist.
If OK, check harness for short to ground
and short to power.
,‘ OK
CHECK COMPONENT NG [Replace triple-pressure
(Triple-pressure switch). "] switch.
Refer to “Magnet Clutch Circuit” in HA sec-
tion.
¢0K
CHECK COMPONENT NG [Replace cooling fan relay.
(Cooling fan relay-2). i
Refer to “COMPONENT INSPECTION",
EC-496.
J, oK
NG

CHECK COMPONENT
{Cooling fan motors).
Refer to “COMPONENT INSPECTION”,

Y

EC-496.
J, oK

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

v

INSPECTION END

SEF757W

EC-491

Replace cooling fan motors.

MA

=

LC

FE

PD

FA

BR

S

RS

BT

HA

EL
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TROUBLE DIAGNOSIS FOR OVERHEAT

@

Y/ avayd [
Cooling fan relay-2 7
7 ‘Cooling fan relay-‘]r\
U

SEF160T

SEF407W;

L&

B

@

@

@
B

SEF758W|

Z:CDONHQ fan motor-2  Gooling fan motor-1—
—\ harnass connector{ Z harness connactor

SEF070T]

Overheat (Cont’d)

PROCEDURE B

INSPECTION START

v
CHECK POWER SUPPLY. NG [ Check the foflowing.
1. Turn ignition switch “OFF". "| » 40A fusible links
2. Disconnect cooling fan relay-1 and 3. e 10A fuse
3. Turn ignition switch “ON". e Harness continuity
4. Check voltage between cooling fan between cooling fan
relay-1 and -3 terminals (@, ® and relay-1 and -3 and fuse
ground with CONSULT or tester. e Harness continuity
Voltage: Battery voltage between ¢ooling fan
o) relay-1 and -3 and battery
K If NG, repair harness or
connectors.
CHECK GROUND CIRCUIT. NG [ Repair harness or connec-
1. Turn ignitiort switch “OFF”. 7] tors.
2. Disconnect cooling fan motor-1 and -2
harness connectors.
I 3. Check harness continuity between
relay-1 and -3 terminal & and cool-
ing fan motor-1 and -2 terminai @ .
Continuity should exist.
If OK, check harness for short.
4. Check harness continuity between
relay-1, -3 terminal @ and fan
motor-1 and -2 terminal 3.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
5. Check harness continuity between
relay -1, -3 terminal @ and engine
ground.
Continuity should exist.
If OK, check hamess for short to
ground and short to power.
OK
4
NG | Check the following.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check hamess continuity between ECM
terminal (@ and fan relay-1, -3 terminal
.

Continuity should exist.

If OK, check harness for short to ground

and short to power.

"HEQHAE
Ho &

SEF758W

lOK

{Go to next page.)

EC-492

v

e Harness connectors
. ED

# Harnass for open or short
between cooling fan
relay-1, -3 and ECM

If NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.
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" HE® HAE

Overheat (Cont’d)

: &b

[Q]

SEF761W

CHECK COMPONENT NG_‘ Replace cooling fan relays.
{Cooling fan relay-1 and -3). "
Refer to “COMPONENT INSPECTION”,
EC-496.
OK
A
NG

CHECK COMPONENTS
(Cooling fan motors).
Refer to “COMPONENT INSPECTION",

&

T.5.

€ ®

EC-486.
l OK

Hy

Disconnect and reconnect harness cennec-
tors in the circuit. Then retest.

Jr Trouble is not fixed.

[@]

!

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harness connector and
retest.

SEF760W|

L

INSPECTION END

7|

He

CONNECTOR]I
27

[ Ecm

[Q]

SEF806W

EC-493

Replace cooling fan motors.

FE

AT

=

)
20



TROUBLE DIAGNOSIS FOR OVERHEAT
Overheat (Cont'd)

CHECK COOLING SYSTEM FOR LEAK. NG_ Check the following for
Apply pressure to the cooling system with leak.
a tester, and check if the pressure drops. ¢ Hose
Testing pressure: o Radiator

157 kPa (1.6 kgicm?, 23 psi) e Water pump
Pressure should not drop. Refer to LC section {“Water
CAUTION: Pump”}.
Higher than the specified pressure may
cause radiator damage.

OK
!

CHECK RADIATOR CAP. NG [ Replace radiator cap.
Apply pressure to cap with a tester. "
Radiator cap relief pressure:
Standard
98 - 118 kPa (1.0 - 1.2 kg/em?, 14 -
17 psi)
Limit
59 - 118 kPa (0.6 - 1.2 kg/em?, 9 - 17
psi)

oK
I

J33984-A

‘ ) SLCT5] ["cHECK THERMOSTAT. NG [ Replace thermostat.

1. Check valve seating condition at normal
room temperatures.

h

EG 17650301
{J33984-A)

maximum valve [ift.
Valve opening temperature:
82°C (180°F) [standard]
Maximum valve lift:
More than 8.6 mm/95°C
{0.339 in/203°F)
3. Check if valve is closed at 5°C (9°F)
below valve opening temperature.
[ For details, refer to LC section (“Thermo-

sLcaqs| | stat”).
l oK

It should seat tightly.
S g ﬂ 2. Check valve opening temperature and

Check engine coolant temperature sensor. NG‘ Replace engine coolant
Refer to “COMPONENT INSPECTION”, | temperature sensor.
EC-141.

lOK

If the cause can not be isolated, go to
“MAIN 12 CAUSES OF
OVERHEATING", EC-495.

!

INSPECTION END

Perform FINAL CHECK by the following procedure after repair

is completed.

1. Warn up engine. Run the vehicle for at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instru-
ment panel. If the reading shows an abnormally high
temperature, another part may be malfunctioning.

2. Stop vehicle and let engine idle. Check the intake and exhaust
systems for leaks by listening for noise or visually inspecting

the components.
3. Allow engine to cool and visually check for oil and coolant

leaks. Then, perform “OVERALL FUNCTION CHECK".

656 EC-494
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Overheat (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Standard Reference page
OFF 1 e Blocked radiator e Visual No blecking —
e Blocked condenser
» Blocked radiator grille
» Blocked bumper
2 » Coolant mixture e Coolant tester 50 - 50% coolant mixture | See “RECOMMENDED
FLUIDS AND LUBRI-
CANTS” in MA saction
3 e Coolant level » Visual Coolant up to MAX level |See “Changing Engine
in reservoir tank and Coolant”, “ENGINE
radiater filler neck MAINTENANCE” in MA
section
4 o Radiator cap e Pressure tester 98 - 118 kPa See “System Check”
{1.0 - 1.2 kg/em?, 14 - 17 | “ENGINE COOLING ‘
psi) SYSTEM” in LC section
59 - 118 kPa EC
(0.6 - 1.2 kglem?, 9 - 17
psi) {Limit)
ON*? 5 o Coolant leaks e Visual No leaks Ses “System Check”
“ENGINE COOLING
SYSTEM” in LC section
ON*2 6 o Thermostat e Touch the upper and Both hoses should be hot | See “Thermostat”™ and
lower radiator hoses “Radiator”, “ENGINE
COOCLING SYSTEM” in
LC section
ON*! 7 o Cooling fan » CONSULT Operating See “TROUBLE DIAG-
NOSIS FOR DTC P13800”
(EC-485)
OFF 8 « Combustion gas leak e Color checker Negative —
chemical tester
4 Gas analyzer
ON*3 9 » Coolant temperalure e Visual Gauge less than 3/4 —
gauge when driving
» Coolant overflow to res- | e Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, “ENGINE
MAINTENANCE” in MA
section
OFF** 10 o Coolant return from res- | e Visual Should be initial level in | See “ENGINE MAINTE-
ervoir tank to radiator reservoir tank NANCE” in MA section
OFF 11 e Cylinder head e Straight gauge feeler 0.1 mm {(0.004 in) Maxi- | See “Inspection”, “CYL-
gauge mum distortion (warping) |INDER HEAD" in EM
section
12 e Cylinder block and pis- | e Visual No scuffing on cylinder See “Inspection”, “CYL-

tons

walls or piston

INDER BLOCK” in EM
section

*1: Turn the ignition switch ON.
*2: Engina running at 3,000 rpm for 10 minutes,

“3: Drive at 90 kmvh {55 MPHj) for 30 minutes and then let idle for 10 minutes.

*4: After 60 minutes of cool down time.
For more information, refer to “OVERHEATING CAUSE ANALYSIS” in LC section.

EC-495

]
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Overheat (Cont’d)
COMPONENT INSPECTION

Cooling fan relays-1 and -2, -3
5 o Check continuity between terminals @ and &, ® and @ .
—6 o
Conditions Continuity
2 1 12V direct current supply between terminals (D
7[5 Yes
and @
63
No current supply No
SEC202B
ey Cooling fan motor
_ TS. ié} 1. Disconnect cooling fan motor harness connectors.
Cooling fan molor hamess cannector 2. Supply cooling fan motor terminals with battery voltage and

check operation as shown in the figure.

Conditions Cooling fan mator

12V direct current supply between

. iah
terminal (D, @ and @, @ (Ground) Cooling fan operates at high speed

If NG, replace cooling fan motor.

SEF321T,

638 EC-496



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
LEFT BANK
IGNITION SWITCH ] EC-INJECT-01 al
ON cr START
FUSE BLOCK | Refer to EL-POWER. MA
15A [ (u/B)
%
: EN
Laﬂ -
T
LG

s  Detectable line for DTC

——— : Non-detectable line for DTC
w Next page

bl
fAv]
-

@ —=-3]
%.

fop<—

AT
F101
WiR
Fio1 @ ® ® l PD
WiR WIR WiR W/R BA
=1 =1 =1l =1
INJECTOR INJECTOR INJECTOR INJECTOR
é NO.1 é NQ.3 é NO.5 NO.7
Fiog
] L] il L)
R/B RAW RIG RIL BR
[=] ) 2] | [e] o
LT‘I- F22 i—I—I- Lu—l' L.—,
R/B RiL PU/R RIY
RS
[Eml G =] =1 BT
IN INJ INJ iNJ ECM
#1 43 #5 #7 {(ECCS
CONTROL
MODULE) B4
Fe9 b
Refer to last page {Foldout page).
@9 . Es2) EL
12X

123
122| || (Fes W
| 5 LA

TEC282

EC-497 659
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Injector (Cont’d)

RIGHT BANK
EC-INJECT-02
Precedi
s
W mmmm  Detectable line for DTC
F26 wnemmm - Non-deteclable line for BTC
R
Fitl @ 9o @ l
WiR WiR W/R W/R
=1l (] =]l =1l
INJECTOR INJECTOR INJECTOR INJECTOR
é NO.2 é NG.4 é NO.6 é NO.8
F107 Fio8 F109
L LI C L
R/B RAW RIG AL
o H C o
Fio6
............................ S
L& ----- 5D |2 wa ]
LG GYIL W/R RIW
LG GYL wiR RAW
=l el =1 [Enl
INJ TN INJ N ECM
42 4 #6 #8 (ECCS
CONTROL
MODULE)
e o mm @
GY B B B B

660
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Injector (Cont’d)

COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the ECM
supplies a ground to the injector circuit, the coil in the injector is
energized. The energized coil pulls the needle valve back and
allows fuel to flow through the injector into the intake manifold. The g
amount of fuel injected depends upon the injection pulse duration.
Pulse duration is the length of time the injector remains open. The
ECM controls the injection pulse duration based on engine fuel [y
needs.

El

SEC222B

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground). LG

TER-
WIRE DATA
M
Iill\éAL COLOR | ITEM CONDITION (DC voltage)
BATTERY VOLTAGE
1 B | Injector No. 1 (11 - 14v) FE
(V)
2 RW Injector No. 8 i i o Y D U AT
[Engine is running. | (Warm-up condition) 10 :
I__ ldle speed ot
3 RY Injector No. 7 P PD
14 R/L Injector No. 3 . -' .
SEF5497 PA
tmmmmmmmm———— BATTERY VOLTAGE
4 W/R Injector No. & (11 - 14V}
5 PU/R Injector No. 5 T
) | [Engine is running. | 20 o BR
10 [ EEEELEREN EEREEEESS &
Engine is 2,000 ) I |
6 GY/L Injector No. 4 ngine speed is e ° LHLLL
ST
7 LG Injector No. 2
SEFS50T 2@
BT
[HA
E
)4

EC-499 661
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

BACTIVETESTE [ ]
* % % POWER BALANCE ¥ % ¥
MONITOR = = =
CMPS<RPM{POS)  660rpm
MAS AIR/FL SE 1.12V
IACV-AAC/HY 23%

EnaD

i

Ii”ﬂ TEsvT

START

SEF375N

Suitable tool

MEC703B

= Engine control sub-harness
connector for left bank

b, ) (#1, 3, #5 #7) J’
> .

SEF137T)

Engine control sub-h
.connector for right b
(82, #4, 46, #8)

— -

arness
ank __

SEF138T)

SEF322T

Injector (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK OVERALL FUNCTION. oK INSPECTION END
1. Start engine. "
2. Perform “POWER BALANCE" in
“ACTIVE TEST” mode with
CONSULT.
3. Make sure that each circuit pro-
duces a momentary engine
speed drop.
CR
. Listen to each injector operating
sound.
Clicking noise should be
heard.
NG
¥
CHECK POWER SUPPLY. NG‘ Check the following.
1. Stop engine. | » Harness connectors
2. Disconnect right bank injector sub-har- D),
ness connectors (F22) and sub-hamess ¢ 15A fuse

connector {on the right bank).

3. Turn ignition switch “ON".

4. Check voitage between terminal @
(right bank), & (left bank) and ground
with CONSULT or tester.

Voltage: Battery voltage

# Check harness for cpen
or short between harness
connector (F22),
and ignition switch.

If NG, repair hamess or

connectors,

lox
®

(Go to next page.)

EC-500
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Right bank

m DISCONHECT
€ &
" ECM [ol CONNECTOR ||

A€

Q@

Injector (Cont’d)

®
l
CHECK QUTPUT SIGNAL CIRCUIT. NG | Check the following (Right
1. Turn ignition switch “OFF". " | bank).
2. Disconnect ECM harness connector. e Harness or connectors
3, Check hamness continuity between the (Fi6),
following terminals and ECM terminals. If NG, repair open circuit or
Right bank: short to ground or shor te
@Qad®,@.®,D power in harness or con-
Left bank: nectors.
@ and @,
@ and @,
@ and @,
® and @
Continuity should exist.
If OK, check harness for short to ground
and short to power.
OK
Iﬂ ¥
CHECK POWER SUPPLY CIRCUIT AND NGk Repair harness or connec-

OQUTPUT SIGNAL CIRCUIT (FOR LEFT

BANK).

1. Remove intake manifold collector.
{Refer to “TIMING CHAIN" in EM sec-
tion.)

2. Disconnect injector sub-harness con-
nector (FiD).

3. Check harness continuity between ter-
minal (8 and injector terminal @ .
Continuity should exist.

If OK, check harness for short to
ground and short to power.

4. Check harness continuity between
injector terminal @ and terminals & ,
@.@.@.

Continuity should exist.
If OK, check harness for short t0
greund and short to power.

lOK

] tors.

CHECK COMPONENT
(Injector).
Refer to “COMPONENT INSPECTION"

NG

Replace injector.

on next page.
lOK

2467
—
Fi1
SEF808w
Left bank
m NSCONNECT % DIECONNECT
&
=
ECM  |OfCONNECTOR 2] 3 ——
4 3 1 5 &/
SEF448U
8] Left bank
% DISCONNECT E DISCONKECT
A€ @ A€
TN
N
SEF794T
[® Left bank

E%@b

21 Fio

513
[a]

pE8

|
<

]
L &

SEF795T

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT", EC-108.

hd

INSPECTION END

EC-501

b4

@

MA

EM

663
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664

SEF8360Q)

Injector (Cont’d)
COMPONENT INSPECTION

Injector
1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14 at 25°C (77°F)
If NG, replace injector.

EC-502
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Start Signal

IGNITION SWITCH ] GEH
STAHT
FUSE BLOCK | Refer to EL-POWER. R,
7.8A | (IB)
€D
] [ERE
=]
5B
LG
e ¢ Detectable line for DTG
—  Nor-detectable tine for DTC
FE
AT
SB
3
P
F63 =
&
[,
BR
SB ST
[[eo]
STEW ECM
(ECCS RS
CONTROL
MODULE)
-
[m)
HA
Refer to lasl page (Foldout page;.
:
EN
D

TEC285

EC-503 665
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

W START SIGNAL kT B
1. CLOSE THROTTLE, SHIFT
TO P OR N RANGE.
2. TOUCH START AND
START ENGINE
IMMEDIATELY.
[ _next || START |
SEF191L
% MONITOR ¥ NO FalL []
START SIGNAL OFF
CLSD TH/P SW ON
AIR COND SIG OFF
P/N POSI SW ON
| RECORD
SEF111P

P m CONNECT
|| ECM |0|CONNECTOH||£3]
80

A
Dl ;
SEF449U

Fuse

f[_Ecm lofconnecTor]

block

80

[Q]

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON".

2. Perform “START SIGNAL CKT”
in “FUNCTION TEST” mode with
CONSULT.

CR

OK

A4

1. Turn ignition switch “ON".

2. Check “START SIGNAL" in
“DATA MONITOR” mode with
CONSULT.

=
=]

OFF
ON

IGN “ON"
IGN "START”

OR

1. Turn ignition switch to “START".
2. Check voltage between ECM
terminal @ and ground.
Voltage:
Ignition switch “START”
Battery voltage
Except above
Approximately OV

®

NG

A 4

INSPECTION END

Check if 7.5A fuse is OK.

NG

h 4

Replace 7.5A fuse.

OK

B Y

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector and
7.5A fuse.

3. Check harness continuity between ECM
terminal @ and fuse block.
Continuity should exist.
If OK, check harness for short to ground
and short to power.

NG

OK

\4

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108.

!

INSPECTION END

SEF450U

EC-504

. | Gheck the following.
| « Harness connectors

@D, ()

e Harness for open or short
between ECM and fuse
block

If NG, repair cpen circuit or

short to ground or short to

power in harness or con-
nectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump Control

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed

A4

tgnition switch Start signal

Y

Fuel pump ON-OFF control

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned ON to
improve engine start-up. If the ECM receives a 1°
signal from the camshaft position sensor, it knows
that the engine is rotating, and causes the pump to
activate. If the 1° signal is not received when the
ignition switch is ON, the engine stalls. The ECM
stops pump operation and prevents the battery from
discharging, thereby improving safety. The ECM
does not directly drive the fuel pump. It controls the
ON/OFF fuel pump relay, which in turn controls the
fuet pump.

Condition Fuet pump operation
Ignition switch is turned to ON. Operates for 5 seconds
Engine is running and cranking Operates

When engine is stopped Stops for 1.5 seconds

Except as shown above Stops

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

ECM

Fuel pump relay

MONITOR ITEM CONDITICN

SPEC!IFICATION

FUEL PUMP RBLY # Engine running and cranking

« Ignition switch is turned to ON {Cperates for 1 second}

ON

Except as shown above

OFF

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values, and are measured between each terminal and (ECM ground).

TER- WIRE oN DATA
MINAL COLOR ITEM CONDITI {DC voltage)
NO.
[Ignition switch "ON”|
For 5 seconds after turning ignition switch 0-1V
SON
11 PU Fuel pump refay [Engine is running. |
[Ignition switch “ON| BATTERY VOLTAGE
5 seconds after turning ignition switch “ON” (11 - 14V}

EC-505

667



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Fuel Pump Control (Cont’d)

] EC-F/PUMP-01

IGNITION SWITCH
ON or START
A | L BN : Detectable line for DTC
FUSE BLOCK Refer to EL-POWER. ) )
15A 15A [ (J/B) = Nor-détectable line for DTC
[
] |zA])
w B B23 Bo3
By BIY BY
M4
[zl 222 G =1 [l ]
\;V = o E%EIIT:ROL FUEL CONDENSER
PUMP G2D
To EC- MODULE T
F21 ?_ - W-’ ||\0|JECT (FPCM) >
837 I—I'J
w 3
A = 2] [N &R
(1] s 1 FUEL RIL aR B G
% 6[| PUMP i
RELAY B4 @
(2] IL F&7 I
T T @524
B/P BIY I
I @524
|
RIL G/A G/R
(F63)
e i E2 () o
BIY AL o G/R G/R G
D IJ‘\
Gl &2 B
5 DROPPING
AL G/R RESISTOR
%\
L2 JOINT
8P T CONNEGTOR-17
A ][] |
= a—L — 1
FPRLY FPC FPCM | ECM GE's.'_l G105 @ =5 [T 1 _'
ck |Eces | |
CONTROL B B B B
MODULE) L. L =4 -
£es 8118
? —] = [EI Refer to last page (Foidout page).
c4[s]s]7 (M4)
(2] GEsD tetsl gy A @7 11243 CDRED)]
5 L W 418161 Ny 4l Sy 8[asolu]12]13[1a]ts]16] S5 w0 (Fe3

u]
: nnaaan
AR ] &

123 W
122 F&9
W HS.

TECS17

- EC-506



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

‘Injector for &
s @ 2 cylinder,
X AN
/ l\ \

Fuel Pump Control (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

0 /&\
Fuel pump relay SEFG17T|

LKl

|!
o o |

SEF328T

v
CHECK OVERALL FUNCTION. OKL INSPECTION END
1. Turn ignition switch “ON". "
2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be felt
on the fuel feed hose for 5 seconds
after ignition switch is turned “ON”.
NG
B
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". "| » Harness connectars
2. Disconnect fuel pump relay. (&),
3. Turn ignition switch “ON”. e 15A fuse
4. Check voltage between terminals @.3® e Harness continuity
and ground with CGONSULT or tester. between fuel pump relay
Voltage: Battery voltage and ignition switch
OK If NG, repair harness or
connectors,
¥
NG

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect fuel pump hamess connector
and dropping resistor harness connector.

3. Check harness continuity between relay
terminal & and terminal (), FPGM ter-
minal @ and terminal (D, terminal @
and body ground.
Continuity should exist.
If OK, check harness for short to ground
and short to power.

- Left side trunk room
Fuel pump
contrgl module

Fuel pump
control module
harness connector/

SEFOBTT
In the trunk room .
Dropping
resistor
\f Dropping resistglﬂ\
harness connector SEF330T)

OK

4
b

EC-507

Cheack the following.
¢ Hamess connectors

(&, (W)

« Harness connectors

CONG)

e Harness connectors
G,

« Joint connector-17

e Harness for open or short
between fuel pump relay
and fuel pump

o Harness for open or short
between fuel pump and
dropping resistor

» Harness for open or short
between dropping resistor
and body ground

If NG, repair open circuit or

short to ground or short to

power in harness or con-

nectors.

A

E

LG

FE

AT

PD

RS

BY

A

EL

669
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

[u]

[1]2

Li5_

&

p i

i

DISCONNECT

&®
1.

[Q]

SEF329T

Fuel Pump Control (Cont’d)
®

|

CHECK OUTPUT SIGNAL CIRCUIT.

Repair harness or connec-

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal @ and terminal @ .
Continulty should exist.
If OK, check harness for short to ground
and short to power.

iOK

Y

tor.

NG

CHECK COMPONENT n

Replace fuel pump relay.

{Fuel pump relay).
Refer to “COMPONENT INSPECTION"

below.
J, OK

NG

CHEGK COMPONENT .

Replace fuel pump.

{Fuel pump).
Refer to “COMPONENT INSPECTION"

below.
4, OK

Perform “TROUBLE DIAGNGSIS FOR
INTERMITTENT INCIDENT”, EC-108.

%rgia ISCONNECT
18 Eé:

CM

IL_E

CONNECTOR]i

ol

(2} ]

42

2

SEF628U

v

INSPECTION END

SEFO30M

DISEONMNECT

SEF161T

COMPONENT INSPECTION

Fuel pump relay
Check continuity between terminals @

and ® .

Conditions

Continuity

12V direct currant supply
between terminals (O and &

Yes

No current supply

Ne

if NG, replace relay.

Fuel pump

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals @ and @ .

Resistance: 0.2 - 5.0Q at 25°C
If NG, replace fuel pump.

EC-508

(77°F)



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-01

s : Detectable line for DTC

IGNITION SWITCH
ON or START e © Non-detectable tine for DTC
FUSE BLOCK | Refer to EL-POWER.
Sl [ e,
CONTAOL
I MODLUILE)
[22]) i PWST
o ]
G
|
@
D |
e .. § @
F63 F2
o s
T E13
F2a @ G/Y = To EC-EGRCHV |i|
I I—r]G 101
il x|
[1] IACV-FICD POWER STEERING
SOLENOID OIL PRESSURE
VALVE on  |SwiTcH
Fas — Ei06
2] OFF T
H L2 ]
B
1
GE01 . ———— * To ST-EPS
]
2
¥
1
ce1 @
B B
L L
E22

A
1]2 4 Los] 5
ChE @ D e
PU QY Y

Refer to last page {Foldout page).

(a9, Fe

EC-509

TECz87

FE

AT

PD
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Power Steering Oil Pressure Switch (Cont’d)

COMPONENT DESCRIPTION

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-FICD solenoid valve to increase the idle
speed and adjust for the increased load.

QB

( - Power steering oll pressure
switch harness connector

LB

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITCR ITEM CONDITION SPECIFICATION
] ) ) Steering wheel in neutral position OFF
PW/ST SIGNAL e Engine: After warming up, idle the (forward direction)
engine
The steering wheel is turned ON

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and (ECM ground).

TER- DATA

WIRE
IN
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
[Engine is running |
‘ _ 0-1.5V
100 5 Power steering oil pres- Steering wheel is being turned.
sure switch [Engine is running.| BATTERY VOLTAGE
(11 - 14V)

I_ Steering wheel is not being turned.

672 EC-510



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B Pwy/ST SIGNAL CIRCUIT I

HOLD STEERING WHEEL
IN A FULL
LOCKED posmion
THEN
TOUCH START

l

NEXT ]I

START |

MEF023E

L]

wMONITOR #NO FAIL

PW/ST SIGNAL OFF

RECORD |

Power Steering Oil Pressure Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON”.
2. Perform “PW/ST SIGNAL CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

OK

1. Start engine.

2. Check “PW/ST SIGNAL” in
“DATA MONITOR" mode with
CONSULT.

Steering is neutral position: OFF
Steering is turned: ON
OR

AE

ECM  |O/CONNECTOR!

100

[V]

=

SEF451U

1. Start engine.

2. Check voltage between ECM
terminal and ground under
the following conditions.
Voltage:

When steering wheel is
turned quickly.
Approximately OV
Except above
Battery voltage

&

NG

5] :

INSPECTION END

CHECK POWER SUPPLY-.

1. Stop engine.

2. Disconnect IACY-FICD solenoid valve
harness connecter.

3. Tum ignition switch “"ON".

4. Check voltage between terminal (D
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

Check the following.

e Harness connectors
(Fea),

e 10A fuse

e Hamess for open or
short between IACV-
FICD solenoid valve and
fuse

!
—|ACV-FICD solencid valve
“harness connector <yt

e N

SHA NI

“q{é—'ﬁ? S /
ISR

SEF166T

CK

¥

CHECK POWER SUPPLY-IL.

1. Tum ignition switch “OFF".

2. Disconnect power steering oil pressure
switch harness connactor.

3. Chack voltage terminal (' (or ECM

terminal and ground.
Voltage: Battery voltage

NG

DISCONNECT

SEF663P

¥ OK

(Go to next page.)

EC-511

A

Repair harness or connec-
tors.

=0

LG

FE

AT

PD

FA

ST

7S

BT

673
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o cacanec
HAE A€

[Ecm__ofconnectonl; i

100

@ | wil}

SEF452U

@

Power Steering Oil Pressure Switch (Cont’d)

®

5|

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect power steering oil pressure
switch harness connector.

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

If OK, check harness for short to ground
and short to power.

NG

Check the following.

e Harness connectors
E&D. @

« Hamess for open or short
between power steering
pressure switch and
ground

If NG, repair open circuit or

short to ground or short to

HE [ME

a®

lo{ connecTor]|
100

|L_Ecm

[l

0 |

L 4

D DISEONHECT OK power in harness or con-
TS, E}] nectors.
v
CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or connec-
1. Disconnect ECM harness connector. tors.
2. Check harness continuity between ECM
@ l ! terminal and terminal .
@ . Continuity should exist.
= If OK, check harness for short to ground
SEF163T and short to power.
oK

CHECK COMPONENTS

{Power steering oil pressure switch and
IACV-FICD solenoid valve).

Refer to “COMPONENT INSPECTION” on

NG

next page.
lOK

SEF453U

Perform “TROUBLE DIAGNOSIS FOR
INTERMITTENT INCIDENT”, EC-108,

Y

INSPECTION END

EC-512

Replace power steering oil

" | pressure switch or IACV-

FICD solenoid valve.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

i

[Q]

SEF165T)
E DISCONKECT
A€
{2[1)
SEFB58Q

i Spring

Plunger
SEF097K

Power Steering Oil Pressure Switch (Cont’d)
COMPONENT INSPECTION

Power steering oil pressure switch

1. Disconnect power steering oil pressure switch harness con-

nector then start engine.
2. Check continuity between terminals D and @ . Gl

Conditions Continuity MA
Steering wheel is being turned Yes
Steering wheel is not being turned No EM
If NG, replace power steering oil pressure switch.
LG
FE
AT
IACV-FICD solenoid valve 5D
Disconnect IACV-FICD solenoid valve harness connector.
e Check for clicking sound when applying 12V direct current to
terminals. A
BR
e Check plunger for seizing or sticking. 8T
e Check for broken spring.
RS
BT
A
EL
|
IDX

EC-513 675 |



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal

EC-LOAD-01
IGNITION SWITCH ;
ON or START BATTERY
||
® Or=0E=— [
@ Refer to EL-POWER.
—— .
' FUSE BLOCK
7.5A 164 154 |(J/B) 204 15A
% % GED.(B) [s9]: B> [s4]: <0B>
1 1 1 | | |
7H 4J 2J R/G BR
I_Lll_J I_ITI_I I_]TI_I - To EL-
R/G L LB r_—ﬂ,w.}H/LAMP,
|—J—| |_I_| |_l_| AW DTAL
[ 3 [e1l rean s
l:l &n | WINDOW MG
l] ] [sEcRsees 5 o [hes
? ? |
=] (5] 7] ol ol |(E):<0
2 5 == e e dj =]
@B LR LR I—l—l Lrl LI_J
L RY LW G
LR=p I ok & To EL-
To EL-DEF R/Y = 3 HLAMP,
B14 @ LUR=p A DTRL
r
RIG W
I IIE" 1 HID RELAY
i U g ] $[| @ ®
)y - 88 COR
5 = o L ]
- ™ L I e
P RY RL es @ Lw
L
RL =
To EL-
| HILAMP.
DTRL
JOINT CONNECTOR-10 O
| o
UH-EII B Jr | rY: XEp
LW
o
WM : Detectable line for DTC I_Ll
B = - Non-detectable line for DTG Las.J
I_|_| US> : ForU.SA. LR Ry
! BCM : For Canada Irﬁ" II?Z-II
DEF I(BODY LOAD HILAMP
ALY CONTROL @ : With xenon headlamp system ECM
ULE) : Without xenon headlamp system F&g

neg| = CDOACD)
@.®. .. OPBPeEo OhkEE @ ’
BR BR BR BR \\4 518 GY

o

-~
—_
et
)b}

TEC859

676 EC-514



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Electrical Load Signal (Cont’d)
DIAGNOSTIC PROCEDURE

?éfc); INSPECTION START

[ ecm  JofconnecTor]|
Z270 el
—
y
CHECK THE OVERALL FUNCTION. OK_ INSPECTION END
1. Tum ignition switch “OFF". A
2. Disconnect ECM harness connector.
@ & 1 3. Tum ignition switch “ON".
- 4. Check voltage between ECM terminal =M
SEF454U @, @ and ground in the following con-
ditions.
B]
ECM LG

' DISCOMNECT DISCONNECT
W E} @ .F Gﬁ:}] Conditions terminal | Voltage (V)
o I No.

[_Ecm  [oconnecTor]| z Rear window defogger | o
79 switch "ON""1
Battery volt-
Headlamp “CN" at 2nd age
position with low @ FE
[Q] beam-2
Except the above™ a ”T
A

SEF455U

NG(*1) lNG(*E)

®
{Go to next page.)

A 4
NG : [FA
CHECK REAR WINDOW DEFOGGER Refer to EL section (RR

FUNCTION. window defogger).
1. Start engine.
2. Turn “ON” the raar defogger switch.

3. Check the rear windshield. |s the rear
windshield heated up?

oK BR
E ¥ ST
CHECK INPUT SIGNAL CIRCUIT FOR NG} Check the following.
RR/DEF. e Hamess connectors
Check harness continuity between ECM (Fe3),
terminal @ and terminal &) . e Joint connector-10 RS
Continuity should exist.
It OK, check harness for short to ground e« Hamess connectors
and short to power. o), B
If NG, repair open circuit or
OK short to ground or short to
power in harness or con-
nectors. A
A
Perform “TROUBLE DIAGNOSIS FOR EL
INTERMITTENT INCIDENT”, EC-108.
v
il ()
INSPECTION END

EC-515 677 |
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AE A€
T @

JE%

[Q]

H.s. Eﬁ @@

[ ECM  Jo[CONNECTOR||

678

Electrical Load Signal (Cont’d)

®

!

CHECK HEADLAMP FUNCTION. NG.; Refer to EL section
1. Start engine. {HEADLAMPY}.
2. Tum the headlamp switch “ON” (2nd

position with low beam).
3. Check that headlamps are illuminated.

OK
3
NG

CHECK INPUT SIGNAL CIRCUIT FOR
HEADLAMPF.

Check hamneass continuity between ECM
terminal @ and terminal ® (HEADLAMP
RELAY), or @ (HID RELAY}.

Continuity should exist.

h A

SEFBOTW

72
If OK, check harness for short to ground
and shont to power.
OK
v
(E48) : For USA Perform “TROUBLE DIAGNOSIS FOR
(E50) : For Canada INTERMITTENT INCIDENT”, EC-108.

A 4

INSPECTION END

EC-516

Check the following.

e Harness connectors
D,

if NG, repair open circuit or

short to ground ar short to

power in harness or con-

nectors,
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MIL & Data Link Connectors

- EC-MIL/DL-01

IGNITION SWITCH ] BATTERY
ON or START I
) A % sen  |Reero EL-POWER.
FUSE BLOCK {Refer to EL-POWER. :
7.5 10A
g % éjl::ﬂ:li)) T mmmm : Delectable line for DTC
[ [ wiL i s NoON-detectabie line for DTC
G GIY E7
| M15 ® WiL = To EC-MAIN
._ G/Y = To EC-EGRCIV I
Wil
J
! 3 ! DATA
o : i
G DATA CONNEC-
LINK TOR
CONNECTOR FOR GST
FOR CONSULT =
12 10 | 13 |
[[a1]l comeamarion 1 2 8 L'_] L'—I
e METER |_|—| I—|—I I—|—| B p B
(MALFUNCTION  BR/Y P B
INDICATOR
é LAMP)
[Le2]]
PUMW =
=l 3 B P
o, Bhow 1 e
o Lonn .,_| CONNECTOR-6 [ii] @D [el
@ = 2
[en] (2] IEN 3] |Lad
[ g ] ] N
PUMW BR/Y P B B I——.GEE
4 i
] | I~ = sl ------ 1) | A a7s = =
(F63)
PUW E BRAY P B &2
I GF6
® } EC-MAIN
H | oo 1>
B 8 (F61) (F62) B B
[Em [Fer1l [Tes]l [oell ; ]
MIL CSR CST GST |ECM @ L |
(ECCS
CONTROL J_ J_
MODULE) _L _=
)
| | | E | I Refer to last page (Foldout page)
F]2]a]ay 1121314]5(617{8 1[2][z[2] [e]7
Glel7ls AMMEEEE Olelo] Tul Tisls %) G® M2
o), (N1
g o 17
Glidilelzl2le181315060E) (D). @  [Lililililels]z]z]z71z] () D) . E&D
G G L W
ap]45]4a43
38]38

132
131
130

TEG289

FiE

PD

FA

BR

ST

RS

EL

X
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR

Fuel pressure kPa (kg/cm?, psi)

) Approximately
Atidis 235 (2.4, 34)
A few seconds after ignition Approximately
switch is turned OFF to ON 294 (3.0, 43)

Inspection and Adjustment

Target idle speed™1 pm
. 650250
No-load"3 (in “P" or "N" position)
Base idle speed*2 pm
No-load*3 60050

(in "P” or “N” position)

Air conditioner: ON
{in “N” position}

More than 700 rpm

Ignition timing

15°+2° BTDC

*1; TPS harness connector connected.

*2: Using CONSULT "WORK SUPPORT"” or TPS harness ¢onnector

disconnected.
*3: Under the following conditions:
e Air conditioner switch: OFF

e FElectric load: OFF (Lights, heater, fan & rear defogger)

MASS AIR FLOW SENSOR

Supply voltage v Battery voltage (11 - 14)
1.0- 1.7 at idle™
Output volage v Approximately 2.1 at 2,500
Mass air flow
. 3.0- 6.0 atidle”
(Using CONSULT or GST) 12.9 - 25.3 at 2,500 rpm"*
g-misec

FRONT HEATED OXYGEN SENSOR

HEATER

Resistance [at 25°C (77°F)] Q

23-43

REAR HEATED OXYG

EN SENSOR HEATER

Resistance {at 25°C (77°F})] Q 23-43
FUEL PUMP
Resistance [at 25°C (77°F}] O 02-5.0

IACV-AAC VALVE (Step motor type)

*: Engine is warmed up sufficiently and idling under no-load.

ENGINE COOLANT TEMPERATURE

Aesistance [at 25°C (77°F)] Q Approximately 30
INJECTOR
Resistance [at 25°C (77°F)] Q 10- 14
THROTTLE POSITION SENSOR
Accelerator pedal conditions Voltage™
Completely released {a) 0.15-0.85
Partially released Between (a) and (b)
35-47

Completely depressed (b}

*: Measured with vacuurn applied to the throttle opener using a

vacuum pump.

CALCULATED LOAD VALUE

Calculated load value %
{Using CONSULT or GST)

SENSOR

Temperature °GC {°F) Resistance (k&2}
20 {68) 21-28
50 {122) 0.68 - 1.00
90 (194) 0.236 - 0.260

At idle

13.0- 32

EGR TEMPERATURE SENSOR

At 2,500 rpm

3.0 - 25.5

EGR temperature Voltage Resistance
°C (°F) V) (ML)
0 (32) 461 0.68 - 1.1
50 {122) 2.53 0.09-0.12
100 (212) 087 0.017 - 0.024

680

INTAKE AIR TEMPERATURE SENSOR

Temperature °C (°F) Resistance
20 (68) 21-29kQ
80 (176} 0.68 - 1.00 k&2

EC-518



SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

DROPPING RESISTOR CRANKSHAFT POSITION SENSOR (OBD)

Resistance [at 25°C (77°F)] Q Approximately C.8 Resistance Q| 166.5 - 203.5 [at 25°C {(77°F)]

EVAP CANISTER PURGE VOLUME INTAKE VALVE TIMING CONTROL @

CONTROL VALVE POSITION SENSOR

Resistance [at 25°C (77°F)] @ 35- 43 Resistance [at 25°C (77°F)] 2 600 - 740 M2
EM

FE

AT
PD
FA
BR
§T

HS

EC-519 681 |
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