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INDEX FOR DTC

INDEX FOR DTC PFP:00024
Alphabetical Index
NOTE:

If DTC U1000 or U1001 is displayed with other DTC, first perform the trouble diagnosis for DTC U1000,
U1001. Refer to EC-145, "DTC U1000, U1001 CAN COMMUNICATION LINE" .

x:Applicable —: Not applicable

DTC*
Items Tri MIL lighting Reference page
(CONSULT-II screen terms) CONSULT-II ECM*3 P up pag
GST*?

A/F SEN1 (B1) pP1271 1271 2 x EC-467
A/F SEN1 (B1) pP1272 1272 2 x EC-474
A/F SEN1 (B1) P1273 1273 2 x EC-481
A/F SEN1 (B1) P1274 1274 2 x EC-490
A/F SEN1 (B1) P1276 1276 2 x EC-499
A/F SEN1 (B1) P1278 1278 2 x EC-507
A/F SEN1 (B1) P1279 1279 2 x EC-518
A/F SEN1 (B2) pP1281 1281 2 x EC-467
A/F SEN1 (B2) P1282 1282 2 x EC-474
A/F SEN1 (B2) P1283 1283 2 x EC-481
A/F SEN1 (B2) P1284 1284 2 x EC-490
A/F SEN1 (B2) P1286 1286 2 x EC-499
A/F SEN1 (B2) P1288 1288 2 x EC-507
A/F SEN1 (B2) P1289 1289 2 x EC-518
A/F SEN1 HTR (B1) P1031 1031 2 x EC-384
A/F SEN1 HTR (B1) P1032 1032 2 x EC-384
A/F SEN1 HTR (B2) P1051 1051 2 x EC-384
A/F SEN1 HTR (B2) P1052 1052 2 x EC-384

2+6 x AT-126
A/T 1ST GR FNCTN P0731 0731

1*7 x AT-491

26 x AT-131
A/T 2ND GR FNCTN P0732 0732

1*7 x AT-494

2%6 x AT-136
A/T 3RD GR FNCTN P0733 0733

7 x AT-499

2+6 x AT-141
A/T 4TH GR FNCTN P0734 0734

1*7 x AT-503
A/T 5HT GR ENCTN*’ P0735 0735 1 x AT-507

26 X AT-153
A/T TCC S/V FNCTN P0O744 0744

1+7 X AT-511
APP SEN 1/CIRC p2122 2122 1 x EC-589
APP SEN 1/CIRC pP2123 2123 1 x EC-589
APP SEN 2/CIRC p2127 2127 1 x EC-595
APP SEN 2/CIRC pP2128 2128 1 x EC-595
APP SENSOR P2138 2138 1 x EC-607
ASCD BRAKE SW P1572 1572 1 — EC-558
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DTC*!
Items . MIL lighting
(CONSULT-II screen terms) CO(’::_:_J*ET'” ECM Trip up Reference page
ASCD SW P1564 1564 1 — EC-551
ASCD VHL SPD SEN P1574 1574 1 — EC-569
ATF TEMP SEN/CIRC*® P0710 0710 2 x AT-111
ATF TEMP SEN/CIRC*’ P0710 0710 2 x AT-471
BRAKE SW/CIRCUIT P1805 1805 2 — EC-584
CAN COMM CIRCUIT U1000 1000*4 1 X EC-145
CAN COMM CIRCUIT U1001 1001*4 2 — EC-145
CKP SEN/CIRCUIT P0335 0335 2 X EC-264
CLOSED LOOP-B1 P1148 1148 1 X EC-445
CLOSED LOOP-B2 P1168 1168 1 X EC-445
CMP SEN/CIRC-B1 P0340 0340 2 X EC-270
CMP SEN/CIRC-B2 P0345 0345 2 X EC-270
CTP LEARNING P1225 1225 2 — EC-459
CTP LEARNING P1226 1226 2 — EC-461
CYL 1 MISFIRE P0301 0301 2 X EC-252
CYL 2 MISFIRE P0302 0302 2 X EC-252
CYL 3 MISFIRE P0303 0303 2 X EC-252
CYL 4 MISFIRE P0304 0304 2 X EC-252
CYL 5 MISFIRE P0305 0305 2 X EC-252
CYL 6 MISFIRE P0306 0306 2 X EC-252
ECM P0605 0605 lor2 X or — EC-381
ECM BACK UP/CIRCUIT P1065 1065 2 X EC-392
ECT SEN/CIRCUIT P0O117 0117 1 X EC-179
ECT SEN/CIRCUIT P0118 0118 1 X EC-179
ECT SENSOR P0125 0125 1 X EC-190
EGR SYSTEM P0400 0400 2 X EC-278
EGR SYSTEM P1402 1402 2 X EC-529
EGR TEMP SEN/CIRC P0405 0405 2 X EC-293
EGR TEMP SEN/CIRC P0406 0406 2 X EC-293
EGR VOL CON/V CIR P0403 0403 1 X EC-286
ENG OVER TEMP P1217 1217 1 X EC-448
ENGINE SPEED SIG*’ P0725 0725 2 X AT-122
ETC ACTR P1121 1121 lor2 X EC-403
ETC FUNCTION/CIRC P1122 1122 1 X EC-405
ETC MOT P1128 1128 1 X EC-416
ETC MOT PWR P1124 1124 1 X EC-411
ETC MOT PWR P1126 1126 1 X EC-411
EVAP GROSS LEAK P0455 0455 2 X EC-346
EVAP PURG FLOW/MON P0441 0441 2 X EC-303
EVAP SMALL LEAK P0442 0442 2 X EC-308
EVAP SYS PRES SEN P0452 0452 2 X EC-332
EVAP SYS PRES SEN P0453 0453 2 X EC-338
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DTC*!
Items . MIL lighting
(CONSULT-Il screen terms) CONSUET'“ ECM*3 Trip up Reference page
GST*
EVAP VERY SML LEAK P0456 0456 2 X EC-354
ELUID TEMP SEN*’ PO711 0711 2 X AT-476
FTT SEN/CIRCUIT P0182 0182 2 x EC-242
FTT SEN/CIRCUIT P0183 0183 2 X EC-242
FTT SENSOR P0181 0181 2 x EC-237
FUEL LEV SEN SLOSH P0460 0460 2 X EC-364
FUEL LEVEL SENSOR P0461 0461 2 x EC-366
FUEL LEVL SEN/CIRC P0462 0462 2 X EC-368
FUEL LEVL SEN/CIRC P0463 0463 2 x EC-368
FUEL SYS-LEAN-B1 P0171 0171 2 X EC-220
FUEL SYS-LEAN-B2 P0174 0174 2 x EC-220
FUEL SYS-RICH-B1 P0172 0172 2 X EC-229
FUEL SYS-RICH-B2 P0175 0175 2 x EC-229
HO2S2 (B1) P0138 0138 2 X EC-198
HO2S2 (B1) P0139 0139 2 x EC-208
HO2S2 (B1) P1146 1146 2 X EC-421
HO2S2 (B1) P1147 1147 2 x EC-433
HO2S2 (B2) P0158 0158 2 X EC-198
HO2S2 (B2) P0159 0159 2 x EC-208
HO2S2 (B2) P1166 1166 2 X EC-421
HO2S2 (B2) P1167 1167 2 x EC-433
HO2S2 HTR (B1) P0037 0037 2 X EC-151
HO2S2 HTR (B1) P0038 0038 2 x EC-151
HO2S2 HTR (B2) P0057 0057 2 X EC-151
HO2S2 HTR (B2) P0058 0058 2 x EC-151
IAT SEN/CIRCUIT P0112 0112 2 X EC-175
IAT SEN/CIRCUIT P0113 0113 2 x EC-175
IAT SENSOR P0127 0127 2 X EC-193
INT/V TIM CONT-B1 P0011 0011 2 x EC-148
INT/V TIM CONT-B2 P0021 0021 2 X EC-148
INT/V TIM VICIR-B1 P1111 1111 2 x EC-396
INT/V TIM VICIR-B2 P1136 1136 2 X EC-396
ISC SYSTEM P0506 0506 2 x EC-372
ISC SYSTEM P0507 0507 2 X EC-374
KNOCK SEN/CIRC-B1 P0327 0327 2 — EC-259
KNOCK SEN/CIRC-B1 P0328 0328 2 — EC-259
L/PRESS SOL/CIRC*® P0745 0745 2 X AT-161
MAF SEN/CIRCUIT P0101 0101 1 x EC-160
MAF SEN/CIRCUIT P0102 0102 1 x EC-168
MAF SEN/CIRCUIT P0103 0103 1 x EC-168
MULTI CYL MISFIRE P0300 0300 2 X EC-252
NATS MALFUNCTION P1610 - P1615 1610 - 1615 2 — BL-99
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DTC*
Iltems . MIL lighting
(CONSULT-II screen terms) CONSUET'” ECM*3 Trip up Reference page
GST*

NO DTC IS DETECTED.
FURTHER TESTING P0000 0000 — — —
MAY BE REQUIRED.
O/R CLTCH SOL/CIRC*8 P1760 1760 2 x AT-183
PC SOL A(L/PRESS)*’ P0745 0745 1 x AT-514
PC SOL B(SFT/PRS)*’ PO775 0775 1 x AT-545
PC SOL C(TCC&SFT)*’ P0795 0795 1 x AT-552
PC SOL C STC ON*’ P0797 0797 1 x AT-556
P-N POS SW/CIRCUIT P1706 1706 2 x EC-571

2%6 x AT-105
PNP SW/CIRC P0705 0705

1*7 x AT-466
PURG VOLUME CONT/V P0444 0444 2 x EC-318
PURG VOLUME CONT/V P0445 0445 2 x EC-318
PURG VOLUME CONT/V P1444 1444 2 x EC-536
PW ST P SEN/CIRC P0550 0550 2 — EC-376
SENSOR POWER/CIRC P1229 1229 1 x EC-463
SFT SOL A/CIRC*® P0750 0750 1 x AT-167
SFT SOL B/CIRC*® PO755 0755 1 x AT-172
SFT SOL C STUCK ON*” P0762 0762 1 x AT-531
SHIFT*’ P0780 0780 1 x AT-549
SHIFT SOL A*’ P0750 0750 1 x AT-518
SHIFT SOL B*/ PO755 0755 1 x AT-522
SHIFT SOL c*’ P0760 0760 1 x AT-526
SHIFT SOL D*’ P0765 0765 1 x AT-536
SHIFT SOL E*’ P0770 0770 1 x AT-541
TCC SOLENOID/CIRC*® P0740 0740 2 x AT-148
TCM POWER INPT SIG*’ P0882 0882 1 — AT-566
TCS C/U FUNCTN P1211 1211 2 — EC-446
TCSICIRC P1212 1212 2 — EC-447
THERMSTAT FNCTN P0128 0128 2 x EC-196
TP SEN/CIRC A/T*® P1705 1705 1 x AT-177
TP SEN 1/CIRC P0222 0222 1 x EC-246
TP SEN 1/CIRC P0223 0223 1 x EC-246
TP SEN 2/CIRC P0122 0122 1 x EC-184
TP SEN 2/CIRC P0123 0123 1 x EC-184
TP SENSOR P2135 2135 1 x EC-601
TURBINE SENSOR*’ PO717 0717 1 x AT-481
TW CATALYST SYS-B1 P0420 0420 2 x EC-299
TW CATALYST SYS-B2 P0430 0430 2 x EC-299
VEH SPD SEN/CIR AT* +6 P0720 0720 2 x AT-117
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INDEX FOR DTC

DTC*
Items Tri MIL lighting Reference page
(CONSULT-Il screen terms) CONSULT-II ECM*3 P up pag
GST*?
VEH SPEED SEN/CIRC*® P0500 0500 2 x EC-370
VENT CONTROL VALVE P0447 0447 2 X EC-325
VENT CONTROL VALVE P1446 1446 2 x EC-544
VHCL SPEED SEN-AT*’ P0722 0722 1 X AT-485
VIAS S/V CIRC P1800 1800 2 — EC-579

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

*2: These numbers are prescribed by SAE J2012.

*3: In Diagnostic Test Mode Il (Self-diagnostic results), these numbers are controlled by NISSAN.

*4: The troubleshooting for this DTC needs CONSULT-II.

*5: When the fail-safe operations for both self-diagnoses occur, the MIL illuminates.

*6: 4-speed A/T models
*7: 5-speed A/T models
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DTC No . I n d eX UBSO0090N

NOTE:
If DTC U1000 or U1001 is displayed with other DTC, first perform the trouble diagnosis for DTC U1000,
U1001. Refer to EC-145, "DTC U1000, U1001 CAN COMMUNICATION LINE" .

x:Applicable —: Not applicable [={®

pTCH
Items . MIL lighting
CONSUET'“ ECM*3 (CONSULT-II screen terms) Trip up Reference page

GST*

u1000 1000%4 CAN COMM CIRCUIT 1 x EC-145
u1001 1001+ CAN COMM CIRCUIT 2 — EC-145

NO DTC IS DETECTED.
P0000 0000 FURTHER TESTING — — —
MAY BE REQUIRED.

P0011 0011 INT/V TIM CONT-B1 2 x EC-148
P0021 0021 INT/V TIM CONT-B2 2 X EC-148
P0037 0037 HO2S2 HTR (B1) 2 x EC-151
P0038 0038 HO2S2 HTR (B1) 2 X EC-151
P0057 0057 HO2S2 HTR (B2) 2 x EC-151
P0058 0058 HO2S2 HTR (B2) 2 X EC-151
P0101 0101 MAF SEN/CIRCUIT 1 x EC-160
P0102 0102 MAF SEN/CIRCUIT 1 X EC-168
P0103 0103 MAF SEN/CIRCUIT 1 x EC-168
P0112 0112 IAT SEN/CIRCUIT 2 x EC-175
P0113 0113 IAT SEN/CIRCUIT 2 x EC-175
P0117 0117 ECT SEN/CIRCUIT 1 x EC-179
P0118 0118 ECT SEN/CIRCUIT 1 x EC-179
P0122 0122 TP SEN 2/CIRC 1 x EC-184
P0123 0123 TP SEN 2/CIRC 1 X EC-184
P0125 0125 ECT SENSOR 1 x EC-190
P0127 0127 IAT SENSOR 2 X EC-193
P0128 0128 THERMSTAT FNCTN 2 x EC-196
P0138 0138 HO2S2 (B1) 2 X EC-198
P0139 0139 HO2S2 (B1) 2 x EC-208
P0158 0158 HO2S2 (B2) 2 X EC-198
P0159 0159 HO2S2 (B2) 2 x EC-208
P0171 0171 FUEL SYS-LEAN-B1 2 X EC-220
P0172 0172 FUEL SYS-RICH-B1 2 x EC-229
P0174 0174 FUEL SYS-LEAN-B2 2 X EC-220
P0175 0175 FUEL SYS-RICH-B2 2 x EC-229
P0181 0181 FTT SENSOR 2 X EC-237
P0182 0182 FTT SEN/CIRCUIT 2 x EC-242
P0183 0183 FTT SEN/CIRCUIT 2 X EC-242
P0222 0222 TP SEN 1/CIRC 1 x EC-246
P0223 0223 TP SEN 1/CIRC 1 X EC-246
P0300 0300 MULTI CYL MISFIRE 2 x EC-252
P0301 0301 CYL 1 MISFIRE 2 X EC-252
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prct
Items . MIL lighting
CONSUET'“ ECM*3 (CONSULT-Il screen terms) Trip up Reference page

GST*
P0302 0302 CYL 2 MISFIRE 2 X EC-252
P0303 0303 CYL 3 MISFIRE 2 x EC-252
P0304 0304 CYL 4 MISFIRE 2 X EC-252
P0305 0305 CYL 5 MISFIRE 2 x EC-252
P0306 0306 CYL 6 MISFIRE 2 x EC-252
P0327 0327 KNOCK SEN/CIRC-B1 2 — EC-259
P0328 0328 KNOCK SEN/CIRC-B1 2 — EC-259
P0335 0335 CKP SEN/CIRCUIT 2 x EC-264
P0340 0340 CMP SEN/CIRC-B1 2 X EC-270
P0345 0345 CMP SEN/CIRC-B2 2 x EC-270
P0400 0400 EGR SYSTEM 2 x EC-278
P0403 0403 EGR VOL CON/V CIR 1 x EC-286
P0405 0405 EGR TEMP SEN/CIRC 2 x EC-293
P0406 0406 EGR TEMP SEN/CIRC 2 x EC-293
P0420 0420 TW CATALYST SYS-B1 2 X EC-299
P0430 0430 TW CATALYST SYS-B2 2 x EC-299
P0441 0441 EVAP PURG FLOW/MON 2 X EC-303
P0442 0442 EVAP SMALL LEAK 2 x EC-308
P0444 0444 PURG VOLUME CONT/V 2 X EC-318
P0445 0445 PURG VOLUME CONT/V 2 x EC-318
P0447 0447 VENT CONTROL VALVE 2 X EC-325
P0452 0452 EVAP SYS PRES SEN 2 x EC-332
P0453 0453 EVAP SYS PRES SEN 2 X EC-338
P0455 0455 EVAP GROSS LEAK 2 x EC-346
P0456 0456 EVAP VERY SML LEAK 2 X EC-354
P0460 0460 FUEL LEV SEN SLOSH 2 x EC-364
P0O461 0461 FUEL LEVEL SENSOR 2 X EC-366
P0462 0462 FUEL LEVL SEN/CIRC 2 x EC-368
P0463 0463 FUEL LEVL SEN/CIRC 2 X EC-368
PO500 0500 VEH SPEED SEN/CIRC*® 2 X EC-370
P0506 0506 ISC SYSTEM 2 x EC-372
P0O507 0507 ISC SYSTEM 2 X EC-374
P0550 0550 PW ST P SEN/CIRC 2 — EC-376
P0605 0605 ECM lor2 xor — EC-381

26 x AT-105
P0O705 0705 PNP SW/CIRC

1*7 x AT-466
P0710 0710 ATF TEMP SEN/CIRC*® 2 x AT-111
P0710 0710 ATF TEMP SEN/CIRC*’ 2 X AT-471
PO711 0711 FLUID TEMP SEN*’ 2 X AT-476
PO717 0717 TURBINE SENSOR*’ 1 X AT-481
P0720 0720 VEH SPD SEN/CIR AT*® 6 2 X AT-117
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DTC*
Items Tri MIL lighting Reference page
CONSULT-II ECM*3 (CONSULT-Il screen terms) P up Pag
GST*?
P0722 0722 VHCL SPEED SEN-AT*’ 1 x AT-485
P0725 0725 ENGINE SPEED SIG*® 2 x AT-122
2#6 x AT-126
P0731 0731 A/T 1ST GR FNCTN
1*7 X AT-491
2%6 x AT-131
P0732 0732 A/T 2ND GR FNCTN
1*7 X AT-494
2%6 x AT-136
P0733 0733 A/T 3RD GR FNCTN
1*7 x AT-499
26 X AT-141
P0734 0734 A/T 4TH GR FNCTN
1%7 X AT-503
P0735 0735 AT 5TH GR FNCTN*? 1 X AT-507
P0740 0740 TCC SOLENOID/CIRC*® 2 X AT-148
26 x AT-153
P0744 0744 A/T TCC S/V FNCTN
1*7 x AT-511
L/PRESS SOL/CIRC*® 2 X AT-161
P0745 0745
PC SOL A(L/PRESS)*7 1 x AT-514
SFT SOL A/CIRC*® 1 x AT-167
P0O750 0750
SHIFT SOL A*’ 1 x AT-518
SFT SOL B/CIRC*® 1 x AT-172
PO755 0755
SHIFT SOL B*’ 1 x AT-522
P0760 0760 SHIET SOL C*’ 1 X AT-526
P0762 0762 SFT SOL C STUCK ON*’ 1 X AT-531
P0O765 0765 SHIFT SOL D*/ 1 X AT-536
PO770 0770 SHIFT SOL E*’ 1 X AT-541
PO775 0775 PC SOL B(SFT/PRS)*7 1 X AT-545
P0780 0780 SFIFT*’ 1 x AT-549
P0795 0795 PC SOL C(TCC&SFT)*’ 1 x AT-552
P0797 0797 PC SOL C STC ON*’ 1 x AT-556
P0882 0882 TCM POWER INPT SIG*’ 1 x AT-566
P1031 1031 A/F SEN1 HTR (B1) 2 X EC-384
P1032 1032 A/F SEN1 HTR (B1) 2 X EC-384
P1051 1051 A/F SEN1 HTR (B2) 2 X EC-384
P1052 1052 A/F SEN1 HTR (B2) 2 X EC-384
P1065 1065 ECM BACK UP/CIRCUIT 2 X EC-392
P1111 1111 INT/V TIM VICIR-B1 2 X EC-396
P1121 1121 ETC ACTR lor2 X EC-403
P1122 1122 ETC FUNCTION/CIRC 1 X EC-405
P1124 1124 ETC MOT PWR 1 X EC-411
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DTC*!
Items . MIL lighting
CONSUET'“ ECM*3 (CONSULT-Il screen terms) Trip up Reference page

GST*
P1126 1126 ETC MOT PWR 1 X EC-411
P1128 1128 ETC MOT 1 x EC-416
P1136 1136 INT/V TIM VICIR-B2 2 X EC-396
P1146 1146 HO2S2 (B1) 2 x EC-421
P1147 1147 HO2S2 (B1) 2 X EC-433
P1148 1148 CLOSED LOOP-B1 1 x EC-445
P1166 1166 HO2S2 (B2) 2 X EC-421
P1167 1167 HO2S2 (B2) 2 x EC-433
P1168 1168 CLOSED LOOP-B2 1 X EC-445
P1211 1211 TCS C/U FUNCTN 2 — EC-446
P1212 1212 TCSICIRC 2 — EC-447
P1217 1217 ENG OVER TEMP 1 x EC-448
P1225 1225 CTP LEARNING 2 — EC-459
P1226 1226 CTP LEARNING 2 — EC-461
P1229 1229 SENSOR POWER/CIRC 1 X EC-463
P1271 1271 A/F SENSOR (B1) 2 x EC-467
P1272 1272 A/F SENSOR (B1) 2 X EC-474
P1273 1273 A/F SENSOR (B1) 2 x EC-481
P1274 1274 A/F SENSOR (B1) 2 X EC-490
P1276 1276 A/F SENSOR (B1) 2 x EC-499
P1278 1278 A/F SENSOR (B1) 2 X EC-507
P1279 1279 A/F SENSOR (B1) 2 x EC-518
P1281 1281 A/F SENSOR (B2) 2 X EC-467
P1282 1282 A/F SENSOR (B2) 2 x EC-474
P1283 1283 A/F SENSOR (B2) 2 X EC-481
P1284 1284 A/F SENSOR (B2) 2 x EC-490
P1286 1286 A/F SENSOR (B2) 2 X EC-499
P1288 1288 A/F SENSOR (B2) 2 x EC-507
P1289 1289 A/F SENSOR (B2) 2 X EC-518
P1402 1402 EGR SYSTEM 2 x EC-529
P1444 1444 PURG VOLUME CONT/V 2 X EC-536
P1446 1446 VENT CONTROL VALVE 2 x EC-544
P1564 1564 ASCD SW 1 — EC-551
P1572 1572 ASCD BRAKE SW 1 — EC-558
P1574 1574 ASCD VHL SPD SEN 1 — EC-569

P1610 - P1615 1610 - 1615 NATS MALFUNCTION 2 — BL-99
P1705 1705 TP SEN/CIRC A/T*6 1 x AT-177
P1706 1706 P-N POS SW/CIRCUIT 2 X EC-571
P1760 1760 O/R CLTCH SOL/CIRC*® 2 x AT-183
P1800 1800 VIAS S/V CIRC 2 — EC-579
P1805 1805 BRAKE SW/CIRCUIT 2 — EC-584
pP2122 2122 APP SEN 1/CIRC 1 x EC-589
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DTC*
Items Tri MIL lighting Reference page
CONSULT-II ECM*3 (CONSULT-Il screen terms) P up Pag

GST*?

P2123 2123 APP SEN 1/CIRC 1 X EC-589
P2127 2127 APP SEN 2/CIRC 1 x EC-595
P2128 2128 APP SEN 2/CIRC 1 X EC-595
P2135 2135 TP SENSOR 1 x EC-601
P2138 2138 APP SENSOR 1 X EC-607

*1:

*2

*3:
*4:
*5:

*6

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

: These numbers are prescribed by SAE J2012.
In Diagnostic Test Mode Il (Self-diagnostic results), these numbers are controlled by NISSAN.

The troubleshooting for this DTC needs CONSULT-II.

When the fail-safe operations for both self-diagnoses occur, the MIL illuminates.
: 4-speed A/T models
*T:

5-speed A/T models
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PRECAUTIONS PFP:00001
Precautions for Supplemental Restraint System (SRS) “AIR BAG” and “SEAT
BELT PRE-TENSIONER”

The Supplemental Restraint System such as “AIR BAG” and “SEAT BELT PRE-TENSIONER”, used along
with a front seat belt, helps to reduce the risk or severity of injury to the driver and front passenger for certain
types of collision. This system includes seat belt switch inputs and dual stage front air bag modules. The SRS
system uses the seat belt switches to determine the front air bag deployment, and may only deploy one front
air bag, depending on the severity of a collision and whether the front occupants are belted or unbelted.
Information necessary to service the system safely is included in the SRS and SB section of this Service Man-
ual.

WARNING:

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

« Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system. For removal of Spiral Cable and Air
Bag Module, see the SRS section.

« Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses can be identified by yellow and/or orange harnesses or
harness connectors.

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:

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

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

« 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 PG-61. "HAR-
NESS CONNECTOR" .

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

« Besuretoconnect rubber tubes properly after work. A misconnected or disconnected rubber tube
may cause the MIL to light up due to the malfunction of the EVAP system or fuel injection system,
etc.

« Be sure to erase the unnecessary malfunction information (repairs completed) from the ECM and
TCM (Transmission control module) before returning the vehicle to the customer.

Precaution UBS0090Q
« Always use a 12 volt battery as power source.
« Do not attempt to disconnect battery cables while engine is \

running. 9 ..

. Before connecting or disconnecting the ECM harness con- ®/
nector, turn ignition switch OFF and disconnect battery

ground cable. Failure to do so may damage the ECM
because battery voltage is applied to ECM even if ignition

switch is turned OFF.

« Before removing parts, turn ignition switch OFF and then
disconnect battery ground cable.

SEF289H
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Do not disassemble ECM.

If a battery cable is disconnected, the memory will return to
the ECM value.

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

When connecting ECM harness connector, fasten it
securely with levers as far as they will go as shown in the
figure.

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.

Securely connect ECM harness connectors.

A poor connection can cause an extremely high (surge)
voltage to develop in coil and condenser, thus resulting in
damage to ICs.

Keep engine control system harness at least 10 cm (4 in)
away from adjacent harness, to prevent engine control sys-
tem malfunctions due to receiving external noise, degraded
operation of ICs, etc.

Keep engine control system parts and harness dry.

Before replacing ECM, perform “ECM Terminals and Refer-
ence Value” inspection and make sure ECM functions prop-
erly. Refer to EC-101, "ECM Terminals and Reference Value"

Handle mass air flow sensor carefully to avoid damage.
Do not disassemble mass air flow sensor.

Do not clean mass air flow sensor with any type of deter-
gent.

Do not disassemble electric throttle control actuator.

Even a slight leak in the air intake system can cause seri-
ous incidents.

PBIB1164E

|

\/ Loosen

/ Protecm

BBIA0282E

/ A/ Break
0

PBIBO090E

N

//—_—A_‘\
Perform ECM in-

put/output signal
inspection before
replacement.

OLD ONE
A

MEF040D

Do not shock or jar the camshaft position sensor (PHASE), crankshaft position sensor (POS).
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After performing each TROUBLE DIAGNOSIS, perform DTC
Confirmation Procedure or Overall Function Check.

The DTC should not be displayed in the DTC Confirmation
Procedure if the repair is completed. The Overall Function
Check should be a good result if the repair is completed.

When measuring ECM signals with a circuit tester, never
allow the two tester probes to contact.

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

Do not use ECM ground terminals when measuring input/
output voltage. Doing so may result in damage to the ECM's
transistor. Use a ground other than ECM terminals, such as
the ground.

B1 indicates the bank 1, B2 indicates the bank 2 as shown
in the figure.

EC-20

N ‘ 7
SERVICE
— ENGINE —

» SO0V’

Battery
voltage

Harness connector
for solenoid valve

Solenoid valve
(T

Circuit tester
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Cylinder number and Bank layout
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« Do not operate fuel pump when there is no fuel in lines.

o Tighten fuel hose clamps to the specified torque. Fuel pressure

regulator

Fuel pump, fuel
level sensor unit
and fuel filter

BBIAOO81E

« Do not depress accelerator pedal when starting.

« Immediately after starting, do not rev up engine unneces-
sarily.

« Do not rev up engine just prior to shutdown.

SEF709Y

« When installing C.B. ham radio or a mobile phone, be sure
to observe the following as it may adversely affect elec-
tronic control systems depending on installation location.

- Keep the antenna as far as possible from the electronic
control units.

- Keep the antenna feeder line more than 20 cm (8 in) away
from the harness of electronic controls.
Do not let them run parallel for a long distance.

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

- Besureto ground the radio to vehicle body.

Wiring Diagrams and Trouble Diagnosis

When you read wiring diagrams, refer to the following:

o« GI-12, "How to Read Wiring Diagrams"

e PG-3, "POWER SUPPLY ROUTING CIRCUIT" for power distribution circuit
When you perform trouble diagnosis, refer to the following:

e GI-10,"HOW TO FOLLOW TEST GROUPS IN TROUBLE DIAGNOSES"

o GI-25, "How to Perform Efficient Diagnosis for an Electrical Incident"”

SEF708Y
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PREPARATION

Special Service Tools

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

PFP:00002

UBS0090S

Tool number
(Kent-Moore No.)
Tool name

Description

KV10117100
(J-36471-A)

Heated oxygen sensor
wrench

Loosening or tightening heated oxygen sensors
with 22 mm (0.87 in) hexagon nut

KV10114400
(J-38365)

Heated oxygen sensor
wrench

|

S-NT636

Loosening or tightening heated oxygen sensors
a: 22 mm (0.87 in)

(J-44626)
Air fuel ratio (A/F) sen-
sor wrench

Loosening or tightening air fuel ratio (A/F) sensor 1

(J-44321)
Fuel pressure gauge
kit

Checking fuel pressure

KV109E0010
(3-46209)
Break-out box

Break Out Box
0DOOOOVOOCOO0AVOLOOO
0000000000000 000000O0
0000000000000 0O0O00O
0000 DOOOODOOOOO0OQO0R0
000000 DO00000QO0000Q
QO0OODOVEOVROO0000QO0

S-NT825

Measuring the ECM signals with a circuit tester

KV109E0080
(J-458109)
Y-cable adapter

A S-NT826

Measuring the ECM signals with a circuit tester
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Commercial Service Tools

UBS0090T

Tool name
(Kent-Moore No.)

Description

Leak detector
i.e.: (J-41416)

Locating the EVAP leak

EVAP service port
adapter
i.e.: (J-41413-OBD)

S-NT704

Applying positive pressure through EVAP service
port

Fuel filler cap adapter
i.e.: (MLR-8382)

S-NT815

Checking fuel tank vacuum relief valve opening
pressure

Socket wrench

S-NT705

Removing and installing engine coolant tempera-
ture sensor

Oxygen sensor thread
cleaner

i.e.: (J-43897-18)
(J-43897-12)

Flutes
AEM488

Reconditioning the exhaust system threads before
installing a new oxygen sensor. Use with anti-
seize lubricant shown below.

a: 18 mm diameter with pitch 1.5 mm for Zirco-
nia Oxygen Sensor

b: 12 mm diameter with pitch 1.25 mm for Tita-
nia Oxygen Sensor

Anti-seize lubricant
i.e.: (Permatex™
133AR or equivalent
meeting MIL specifica-
tion MIL-A-907)

Dii';%)
S-NT779

Lubricating oxygen sensor thread cleaning tool
when reconditioning exhaust system threads.
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ENGINE CONTROL SYSTEM

System Diagram
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ENGINE CONTROL SYSTEM

Vacuum Hose Drawing s

Power valve actuator

VIAS control solenoid valve

Vacuum tank O

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

BBBBBBBBB

Refer to EC-24, "System Diagram” for Vacuum Control System.
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System Chart

UBS0090W

Input (Sensor)

ECM Function

Output (Actuator)

Camshatft position sensor (PHASE)

Crankshaft position sensor (POS)

Mass air flow sensor

Engine coolant temperature sensor

Air fuel ratio (A/F) sensor 1

Throttle position sensor

Accelerator pedal position sensor

Park/neutral position (PNP) switch

Intake air temperature sensor

« Power steering pressure sensor

Ignition switch

Battery voltage
« Knock sensor

Refrigerant pressure sensor

Stop lamp switch
« ASCD steering switch
¢ ASCD brake switch

Fuel level sensor*! *3

« EVAP control system pressure sensor

Fuel tank temperature sensor*!

+« EGR temperature sensor*!

Heated oxygen sensor 2 *2

« TCM (Transmission control module) *3

Air conditioner switch*3

« Wheel sensor+3

Electrical load signal*3

« ABS actuator and electric unit (control unit) *3

Fuel injection & mixture ratio control

Fuel injectors

Electronic ignition system

Power transistor

Fuel pump control

Fuel pump relay**

ASCD vehicle speed control

Electric throttle control actuator

On board diagnostic system

MIL (On the instrument panel)*4

EGR control

EGR volume control valve

Power valve control

VIAS control solenoid valve

Intake valve timing control

Intake valve timing control solenoid
valve

Engine mount control

Electronic controlled engine mount

Air fuel ratio (A/F) sensor 1 heater control

Air fuel ratio (A/F) sensor 1 heater

Heated oxygen sensor 2 heater control

Heated oxygen sensor 2 heater

EVAP canister purge flow control

EVAP canister purge volume control
solenoid valve

Air conditioning cut control

Air conditioner relay**

Cooling fan control

Cooling fan relays**

ON BOARD DIAGNOSIS for EVAP system

EVAP canister vent control valve

*1: These sensors are not used to control the engine system. They are used only for the on board diagnosis.
*2: This sensor is not used to control the engine system under normal conditions.
*3: These input signals are sent to the ECM through CAN communication line.

*4: These output signals are sent from the ECM through CAN communication line.
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Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL CHART

UBS0090X

Sensor

Input Signal to ECM

ECM function

Actuator

Crankshaft position sensor (POS)

Camshaft position sensor (PHASE)

Engine speed*3
Piston position

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Air fuel ratio (A/F) sensor 1

Density of oxygen in exhaust gas

Throttle position sensor

Throttle position

Accelerator pedal position sensor

Accelerator pedal position

Park/neutral position (PNP) switch

Gear position

Knock sensor

Engine knocking condition

Battery

Battery voltage*3

Power steering pressure sensor

Power steering operation

Heated oxygen sensor 2 «1

Density of oxygen in exhaust gas

Air conditioner switch*2

Air conditioner operation

Wheel sensor*2

Vehicle speed

Fuel injection
& mixture ratio
control

Fuel injectors

*1: Under normal conditions, this sensor is not for engine control operation.
*2: These signals are sent to the ECM through CAN communication line.
*3: ECM determines the start signal status by the signals of engine speed and battery voltage.

SYSTEM DESCRIPTION

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 value in the
ECM memory. The program value is preset by engine operating conditions. These conditions are determined
by input signals (for engine speed and intake air) from both the crankshaft position sensor and the mass air
flow sensor.

VARIOUS FUEL INJECTION INCREASE/DECREASE COMPENSATION

In addition, the amount of fuel injected is compensated to improve engine performance under various operat-
ing conditions as listed below.

<Fuel increase>

During warm-up

When starting the engine
During acceleration
Hot-engine operation

When selector lever is changed from N to D

High-load, high-speed operation

<Fuel decrease>

During deceleration

During high engine speed operation
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MIXTURE RATIO FEEDBACK CONTROL (CLOSED LOOP CONTROL)

CLOSED LOOP CONTROL

ECM Injection pulse Injectors

Feedback Fuel
signal injection

AF sensor 1 Combustion @
SEF503YB

The mixture ratio feedback system provides the best air-fuel mixture ratio for driveability and emission control.
The three way catalyst (Manifold) can then better reduce CO, HC and NOx emissions. This system uses air
fuel ratio (A/F) sensor 1 in the exhaust manifold to monitor if the engine operation is rich or lean. The ECM
adjusts the injection pulse width according to the sensor voltage signal. For more information about air fuel
ratio (A/F) sensor 1, refer to EC-467, "DTC P1271, P1281 A/F SENSOR" . 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.

Heated oxygen sensor 2 is located downstream of the three way catalyst (Manifold). Even if the switching
characteristics of air fuel ratio (A/F) sensor 1 shift, the air-fuel ratio is controlled to stoichiometric by the signal
from heated oxygen sensor 2.

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.

o Deceleration and acceleration

« High-load, high-speed operation

o Malfunction of A/F sensor 1 or its circuit

« Insufficient activation of A/F sensor 1 at low engine coolant temperature
« High engine coolant temperature

o During warm-up

« After shifting from N to D (A/T models)

« When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture ratio signal transmitted from A/F sensor 1.
This feedback signal is then sent to the ECM. The ECM controls the basic mixture ratio as close to the theoret-
ical mixture ratio as possible. 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 dur-
ing operation (i.e., injector clogging) directly affect mixture ratio.

Accordingly, the difference between the basic and theoretical mixture ratios is monitored in this system. This is
then computed in terms of “injection pulse duration” to automatically compensate for the difference between
the two ratios.

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

“Short term fuel trim” is the short-term fuel compensation used to maintain the mixture ratio at its theoretical
value. The signal from A/F sensor 1 indicates whether the mixture ratio is RICH or LEAN compared to the the-
oretical value. The signal then triggers a reduction in fuel volume if the mixture ratio is rich, and an increase in
fuel volume if it is lean.

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

® Sequential multiport fuel injection system

1 engine cycle

No. 1 cylinderJ_I

No. 2 cylinder I—l

No. 3 cylinder I_I

No. 4 cylinder I—I

No. 5 cylinder I—I

No. 6 cylinder l—l—

® Simultaneous multiport fuel injection system

No. 1 cyIinder—J-I n n

No. 2 cylinder n n

No. 3 cylinder n n

No. 4 cylinder II:

No. 5 cylinder

No. 6 cylinder J-I n n
}‘*1 engine cycle—’|

SEF179U

Two types of systems are used.

Sequential Multiport Fuel Injection System
Fuel is injected into each cylinder during each engine cycle according to the firing order. This system is used

when the engine is running.

Simultaneous Multiport Fuel Injection System

Fuel is injected simultaneously into all six cylinders twice each engine cycle. In other words, pulse signals of
the same width are simultaneously transmitted from the ECM.
The six injectors will then receive the signals two times for each engine cycle.
This system is used when the engine is being started and/or if the fail-safe system (CPU) is operating.

FUEL SHUT-OFF

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

Electronic Ignition (EI) System
INPUT/OUTPUT SIGNAL CHART

UBS0090Y

Sensor

Input Signal to ECM

ECM function Actuator

Crankshaft position sensor (POS)

Engine speed*?

Camshaft position sensor (PHASE)

Piston position

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Throttle position sensor

Throttle position

Accelerator pedal position sensor

Accelerator pedal position

Ignition timing

Power transistor
control

Knock sensor

Engine knocking

Park/neutral position (PNP) switch

Gear position

Battery

Battery voltage*2

Wheel sensor+!

Vehicle speed

*1: This signal is sent to the ECM through CAN communication line.
*2: ECM determines the start signal status by the signals of engine speed and battery voltage.

SYSTEM DESCRIPTION

The ignition timing is controlled by the ECM to maintain the best air-
fuel ratio for every running condition of the engine. The ignition tim-

ing data is stored in the ECM. This data forms the map shown.

The ECM receives information such as the injection pulse width and
camshaft position sensor signal. Computing this information, ignition

signals are transmitted to the power transistor.
e.g., N: 1,800 rpm, Tp: 1.50 msec

A °BTDC

During the following conditions, the ignition timing is revised by the

ECM according to the other data stored in the ECM.

o Atstarting
« During warm-up

EC-29

Tp
{msec)

1.75

-
0
o

-
N
0

1.00

0.75

Injection pulse width

600

Engine speed (rpm)

1,000 1,400 1,800 2,200

SEF742M
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ENGINE CONTROL SYSTEM

o Atidle
« Atlow battery voltage
« During acceleration

The knock sensor retard system is designed only for emergencies. The basic ignition timing is programmed
within the anti-knocking zone, if recommended fuel is used under dry conditions. The retard system does not
operate under normal driving conditions. If engine knocking occurs, the knock sensor monitors the condition.
The signal is transmitted to the ECM. The ECM retards the ignition timing to eliminate the knocking condition.

Air Conditioning Cut Control
INPUT/OUTPUT SIGNAL CHART

Sensor

Input Signal to ECM

ECM function Actuator

Air conditioner switch*!

Air conditioner “ON” signal

Throttle position sensor

Throttle position

Accelerator pedal position sensor

Accelerator pedal position

Crankshaft position sensor (POS)
Camshaft position sensor (PHASE)

Engine speed*?

Air conditioner

Engine coolant temperature sensor

Engine coolant temperature

Air conditioner relay
cut control

Battery

Battery voltage*2

Refrigerant pressure sensor

Refrigerant pressure

Power steering pressure sensor

Power steering operation

Wheel sensor*!

Vehicle speed

*1: Signal is sent to the ECM through CAN communication line.
*2: ECM determines the start signal status by the signals of engine speed and battery voltage.

SYSTEM DESCRIPTION

This system improves engine operation when the air conditioner 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.

« When the engine coolant temperature becomes excessively high.

« When operating power steering during low engine speed or low vehicle speed.
« When engine speed is excessively low.
« When refrigerant pressure is excessively low or high.

Fuel Cut Control (at No Load and High Engine Speed)
INPUT/OUTPUT SIGNAL CHART
Sensor Input Signal to ECM ECM function Actuator
Park/neutral position (PNP) switch Neutral position
Throttle position sensor Throttle position
Accelerator pedal position sensor Accelerator pedal position
Fuel cut con-

Engine coolant temperature sensor

Engine coolant temperature

Crankshaft position sensor (POS)
Camshaft position sensor (PHASE)

Engine speed

Wheel sensor*!

Vehicle speed

Fuel injectors
trol

*1: Signal is sent to the ECM through CAN communication line.

SYSTEM DESCRIPTION

If the engine speed is above 1,800 rpm with no load (for example, in neutral and engine speed over 1,800
rpm) fuel will be cut off after some time. The exact time when the fuel is cut off varies based on engine speed.
Fuel cut will operate until the engine speed reaches 1,500 rpm, then fuel cut is cancelled.
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NOTE:
This function is different from deceleration control listed under Multiport Fuel Injection (MFI) System, EC-27 .
CAN communication

SYSTEM DESCRIPTION

CAN (Controller Area Network) is a serial communication line for real time application. It is an on-vehicle mul-
tiplex communication line with high data communication speed and excellent error detection ability. Many elec-
tronic control units are equipped onto a vehicle, and each control unit shares information and links with other
control units during operation (not independent). In CAN communication, control units are connected with 2
communication lines (CAN H line, CAN L line) allowing a high rate of information transmission with less wiring.
Each control unit transmits/receives data but selectively reads required data only.

Refer to LAN-8, "CAN COMMUNICATION" , about CAN communication for detail.

EC-31
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BASIC SERVICE PROCEDURE

BASIC SERVICE PROCEDURE
Idle Speed and Ignition Timing Check

IGNITION TIMING
Method A

1. Slide the harness protector off ignition coil No.1 to clear the

wires.

2. Attach timing light to the ignition coil No.1 wires.

3. Check ignition timing.

Method B
1. Remove No.1 ignition coil.

2. Connect No.1 ignition coil and spark plug with suitable high-ten-
sion wire as shown, and attach timing light clamp to this wire.

EC-32
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BASIC SERVICE PROCEDURE

cut Insulating tape

\
i-cr

Suitable
high-tension wire

Pull .

Electrode

14 (0.8%

AppYOX- \‘/'1_142) Unit: mm (in)
) ppproX- 200

SEF166Y

3. Check ignition timing.

IDLE SPEED
{® With CONSULT-II

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

@ With GST

Check idle speed with GST.

&

I\

C

\ ( T@ing indicator
NivZas
D A\
\ 0y

BBIAO0O32E

DATA MONITOR

MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y
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Idle Speed/Ignition Timing/ldle Mixture Ratio Adjustment
PREPARATION

1.

wn

No ok

Make sure that the following parts are in good order.
- Battery

« Ignition system

« Engine oil and coolant levels

o Fuses

o ECM harness connector

« Vacuum hoses

« Air intake system
(Qil filler cap, oil level gauge, etc.)

« Fuel pressure

« Engine compression

« EGR volume control valve operation

« Throttle valve

« Evaporative emission system

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

On automatic transmission equipped models, when checking idle rpm, ignition timing and mixture ratio,
checks should be carried out while shift lever is in N position.

When measuring CO percentage, insert probe more than 40 cm (15.7 in) into tail pipe.
Turn off headlamp, heater blower, rear window defogger.

Keep front wheels pointed straight ahead.

Make the check after the cooling fans have stopped.
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OVERALL INSPECTION SEQUENCE

[ INSPECTION START]

d

Perform on board | NG -
diagnostic system. —blRepalr or replace. I—
OK +
s Perform accelerator pedal
- NG released position learning .| Perform idle air
Check idle speed. I-—’ and throttle valve closed volume learning. Repair or replace.

OK position learning. YES

y
OK ICheck idle speed. |
NG

A 4

Check CMP sensor| OK
and CKP sensor. Replace ECM.
NG
»{ Repair or replace.|—>
il Perform accelerator pedal
— — NG released position learning Perform idle air NO -
Check ignition tlmlng.'—-b and throttle valve closed ®| volume learning. Repair or replace.

OK position learning. YES
A
< OK! Check ignition timing. }qﬂ| Check idle speed. |
NG NG
h 4

y

- - OK OK
Check timing chain. }—»g:j%(}(?:'\lins:onrsor Replace ECM.

NG lNG
» Repair or replace.'—b
Check function of | NG Check harness for NG - | N
A/F sensor 1. »  A/E sensor 1. —-P{ Repair or replace harness(es). | >
OK OK

y
Perform accelerator pedal
released position learning
and throttle valve closed
position learning.

Perform idle air volume NO ——e I

YES
4 NG Check emission control
| Check CO%. |—> parts and repair or replace
lOK if necessary.
y

| Replace A/F sensor 1. |

y
Check function of NG
A/F sensor 1.
v OK
INSPECTION END

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. PBIB120GE
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INSPECTION PROCEDURE
1. INSPECTION START

1. Check service records for any recent repairs that may indicate a related malfunction, or a current need for
scheduled maintenance.

2. Open engine hood and check the following:

- Harness connectors for improper connections

- Wiring harness for improper connections, pinches and cut
- Vacuum hoses for splits, kinks and improper connections
- Hoses and ducts for leaks

- Air cleaner clogging =
- Gasket
3. Confirm that electrical or mechanical loads are not applied. =

- Head lamp switch is OFF. <erosau
- Air conditioner switch is OFF.

- Rear window defogger switch is OFF.

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

4. Start engine and warm it up until engine coolant temperature

indicator points the middle of gauge. E

Ensure engine stays below 1,000 rpm. TEMP =%
kl\_)’ ]
120 270

SEF976U

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

oad - | g,

6. Make sure that no DTC is displayed with CONSULT-II or GST. \\\\\\\ 4 ///7//

OK or NG N 5 ’ya
OK >>GOTO3. ¢ 62
NG >>GOTO 2. = \ E |

=1 O\ ¢ E |
E 8 J
%0 J

SEF977U

2. REPAIR OR REPLACE

Repair or replace components as necessary according to corresponding Diagnostic Procedure.

>>GO TO 3.
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3. CHECK TARGET IDLE SPEED

® With CONSULT-II
1. Run engine at about 2,000 rpm for about 2 minutes under no load.

2. Rev engine (2,000 to 3,000 rpm) two or three times under no
load, then run engine at idle speed for about 1 minute.

SEF978U

3. Read idle speed in “DATA MONITOR"” mode with CONSULT-II.
DATA MONITOR
MIT: 625 £ 50 rpm MONITOR NO DTC
4-speed A/T: 700 £50 rpm (in P or N position) ENG SPEED XXX rpm
5-speed A/T: 67550 rpm (in P or N position)

SEF058Y

& Without CONSULT-II
1. Run engine at about 2,000 rpm for about 2 minutes under no load.

2. Rev engine (2,000 to 3,000 rpm) two or three times under no load, then run engine at idle speed for about
1 minute.

3. Check idle speed.

M/T: 62550 rpm

4-speed A/T: 700 £ 50 rpm (in P or N position)

5-speed A/T: 67550 rpm (in P or N position)
OK or NG

OK >> GO TO 10.
NG >> GO TO 4.

4. PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING

1. Stop engine.
2. Perform EC-45, "Accelerator Pedal Released Position Learning” .

>> GO TO 5.

5. PERFORM THROTTLE VALVE CLOSED POSITION LEARNING

Perform EC-45, "Throttle Valve Closed Position Learning” .

>> GO TO 6.
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6. PERFORM IDLE AIR VOLUME LEARNING

Perform EC-46, "Idle Air Volume Learning” .
Is Idle Air Volume Learning carried out successfully?

Yes or No
Yes >> GO TO 7.
No >> 1. Follow the instruction of Idle Air Volume Learning.

2.GOTO 4.

7. CHECK TARGET IDLE SPEED AGAIN

® With CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Read idle speed in “DATA MONITOR” mode with CONSULT-II.

M/T: 625+ 50 rpm

4-speed A/T: 700 £ 50 rpm (in P or N position)

5-speed A/T: 675+ 50 rpm (in P or N position)
& Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.
2. Check idle speed.

M/T: 625 + 50 rpm

4-speed A/T: 700 £ 50 rpm (in P or N position)

5-speed A/T: 675+ 50 rpm (in P or N position)
OK or NG

OK >> GO TO 10.
NG >> GO TO 8.

8. DETECT MALFUNCTIONING PART

Check the following.

« Check camshaft position sensor (PHASE) and circuit. Refer to EC-270 .
« Check crankshaft position sensor (POS) and circuit. Refer to EC-264 .
OK or NG

OK >>GO TO 9.
NG >> 1. Repair or replace.

2.GOTO 4.

9. CHECK ECM FUNCTION

1. Substitute another known-good ECM to check ECM function. (ECM may be the cause of an incident, but
this is the rarely the case.)

2. Perform initialization of NVIS (NATS) system and registration of NVIS (NATS) ignition key IDs. Refer to
BL-101, "ECM Re-communicating Function" .

>> GO TO 4.
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BASIC SERVICE PROCEDURE

10. cHECK IGNITION TIMING

1. Runengine atidle.
2. Check ignition timing with a timing light.

M/T: 15+ 5°BTDC

A/T. 15+ 5°BTDC (in P or N position)
OK or NG

OK (With CONSULT-II)>>GO TO 19.
OK (Without CONSULT-11)>>GO TO 20.
NG >> GO TO 11.

11 PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING

1. Stop engine.
2. Perform EC-45, "Accelerator Pedal Released Position Learning” .

>>GO TO 12.

12 PERFORM THROTTLE VALVE CLOSED POSITION LEARNING

Perform EC-45, "Throttle Valve Closed Position Learning" .

>> GO TO 13.

13 PERFORM IDLE AIR VOLUME LEARNING

Perform EC-46, "Idle Air Volume Learning" .
Is Idle Air Volume Learning carried out successfully?

Yes or No

Yes >> GO TO 14.
No >> 1. Follow the instruction of Idle Air Volume Learning.

2.GOTOA4.

14. cHECK TARGET IDLE SPEED AGAIN

() With CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Read idle speed in “DATA MONITOR” mode with CONSULT-II.

M/T: 625+ 50 rpm

4-speed A/T: 700 £ 50 rpm (in P or N position)

5-speed A/T: 67550 rpm (in P or N position)
& Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.
2. Check idle speed.

M/T: 625+ 50 rpm

4-speed A/T: 700 £ 50 rpm (in P or N position)

5-speed A/T: 675+ 50 rpm (in P or N position)
OKor NG

OK >> GO TO 15.
NG >> GO TO 17.
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15. cHECK IGNITION TIMING AGAIN

1. Run engine atidle.
2. Check ignition timing with a timing light.

M/T: 15+ 5°BTDC

A/T.  15+£5°BTDC (in P or N position)
OK or NG

OK (With CONSULT-II)>>GO TO 19.
OK (Without CONSULT-11)>>GO TO 20.
NG >> GO TO 16.

16 CHECK TIMING CHAIN INSTALLATION

Check timing chain installation. Refer to EM-55, "TIMING CHAIN" .
OK or NG

OK >> GO TO 17.
NG >> 1. Repair the timing chain installation.

2.GOTO 4.

17. DETECT MALFUNCTIONING PART

Check the following.

e Check camshaft position sensor (PHASE) and circuit. Refer to EC-270 .
« Check crankshaft position sensor (POS) and circuit. Refer to EC-264 .
OK or NG

OK >> GO TO 18.
NG >> 1. Repair or replace.

2.GOTO 4.

18. cHECK ECM FUNCTION

1. Substitute another known-good ECM to check ECM function. (ECM may be the cause of an incident, but
this is the rarely the case.)

2. Perform initialization of NVIS (NATS) system and registration of NVIS (NATS) ignition key IDs. Refer to
BL-101, "ECM Re-communicating Function" .

>> GO TO 4.

EC-40


EM.pdf#page=55
BL.pdf#page=101

BASIC SERVICE PROCEDURE

19 CHECK AIR FUEL RATIO (A/F) SENSOR 1 FUNCTION

® With CONSULT-II
1. Turnignition switch OFF and wait at a least 10 seconds.
2. Start engine and warm it up to normal operating temperature.

3. Drive the vehicle at a speed of 80 km/h (50 MPH) for a few minutes in D position with “OD” OFF (A/T mod-
els) or 5th position (M/T models).

NOTE:
Keep the accelerator pedal as steady as possible during the cruising.

4. Set “OD” ON, then release the accelerator pedal fully until the vehicle speed decreases to 50 km/h (30
MPH).

NOTE:
Never apply brake during releasing the accelerator pedal.

5. Repeat steps 3 to 4 five times.

6. Stop the vehicle and connect CONSULT-II to the vehicle.

7. Make sure that no (1st trip) DTC is displayed in “SELF-DIAG RESULTS” mode.
OK or NG

OK >> INSPECTION END
NG >> GO TO 21.

20 CHECK AIR FUEL RATIO (A/F) SENSOR 1 FUNCTION

@) With GST
1. Turnignition switch OFF and wait at a least 10 seconds.
2. Start engine and warm it up to normal operating temperature.

3. Drive the vehicle at a speed of 80 km/h (50 MPH) for a few minutes in D position with “OD” OFF (A/T mod-
els) or 5th position (M/T models).

NOTE:
Keep the accelerator pedal as steady as possible during the cruising.

4. Set “OD” ON, then release the accelerator pedal fully until the vehicle speed decreases to 50 km/h (30
MPH).

NOTE:
Never apply brake during releasing the accelerator pedal.

5. Repeat steps 3 to 4 five times.

6. Stop the vehicle and connect GST to the vehicle.
7. Make sure that no (1st trip) DTC is displayed.
OK or NG

OK >> INSPECTION END
NG >> GO TO 21.
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21 CHECK AIR FUEL RATIO (A/F) SENSOR 1 HARNESS

1. Turn ignition switch OFF and disconnect battery ground cable.
2. Disconnect ECM harness connector.
3. Disconnect A/F sensor 1 harness connector.
4. Check harness continuity between the following terminals. Refer to EC-469, "Wiring Diagram" .
Bank 1 Bank 2
ECM terminal A/F sensor 1 terminal ECM terminal A/F sensor 1 terminal
24 4 2 4
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should exist.

5. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 22.
NG >> 1. Repair open circuit or short to ground or short to power in harness or connectors between ECM
and A/F sensor 1.

2.GOTOA4.

22 PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING

1. Reconnect ECM harness connector.
2. Perform EC-45, "Accelerator Pedal Released Position Learning” .

>> GO TO 23.

23 PERFORM THROTTLE VALVE CLOSED POSITION LEARNING

Perform EC-45, "Throttle Valve Closed Position Learning" .

>>GO TO 24.

24 PERFORM IDLE AIR VOLUME LEARNING

Refer to EC-46, "Idle Air Volume Learning" .
Is Idle Air Volume Learning carried out successfully?
Yes or No

Yes (With CONSULT-II)>>GO TO 25.

Yes (Without CONSULT-II)>>GO TO 26.
No >> 1. Follow the instruction of Idle Air Volume Learning.

2.GOTO 4.
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25. cHECK co%

® With CONSULT-II
1. Start engine and warm it up until engine coolant temperature indicator points the middle of gauge.
2. Turn ignition switch OFF, wait at least 10 seconds and then turn ON.
3. Select “‘ENG COOLANT TEMP” in “ACTIVE TEST” mode.

4. Set “ENG COOLANT TEMP” to 5°C (41°F) by touching “DWN”

« " ACTIVETEST
and Qd : ENG COOLANT TEMP XXX °C
5. Start engine and rev it (2,000 to 3,000 rpm) two or three times MONITOR
under no load, then run engine at idle speed. ENG SPEED | XXX rpm
6. Check CO%. INJ PULSE-B1 | XXX msec

IGN TIMING XXX BTDC

Idle CO: 0.7 - 9.9% and engine runs smoothly.

OK or NG

OK >> GO TO 28.
NG >> GO TO 27.

SEF172Y

20. CHECK co%

& Without CONSULT-II
1. Start engine and warm it up until engine coolant temperature indicator points to the middle of gauge.
2. Turn ignition switch OFF.

3. Disconnect engine coolant temperature sensor harness connector.
4

Connect a resistor (4.4 kQ) between terminals of engine coolant
temperature sensor harness connector. Engine coolant

5. Start engine and rev it (2,000 to 3,000 rpm) two or three times temperature sensor
under no load, then run engine at idle speed. g harness connector

6. Check CO%. L T @ﬂ

DISCONNECT

Idle CO: 0.7 — 9.9% and engine runs smoothly.

7. After checking CO%, turn ignition switch OFF, disconnect the
resistor from the terminals of engine coolant temperature sensor
harness connector, and then connect engine coolant tempera- 4.4k resistor
ture sensor harness connector to engine coolant temperature SEF982UA
sensor.

OK or NG

OK >> GO TO 28.
NG >> GO TO 27.

27 RECONNECT AIR FUEL RATIO (A/F) SENSOR 1 HARNESS CONNECTOR

1. Turnignition switch OFF.
2. Reconnect A/F sensor 1 harness connector.

>> GO TO 31.

28. REPLACE AIR FUEL RATIO (A/F) SENSOR 1

1. Stop engine.
2. Replace A/F sensor 1 on the malfunctioning bank.

With CONSULT-II>>GO TO 29.
Without CONSULT-II>>GO TO 30.
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29 CHECK AIR FUEL RATIO (A/F) SENSOR 1 FUNCTION

) With CONSULT-II

1.
2.
3.

5.
6.
7.
OK

Turn ignition switch OFF and wait at a least 10 seconds.
Start engine and warm it up to normal operating temperature.

Drive the vehicle at a speed of 80 km/h (50 MPH) for a few minutes in D position with “OD” OFF (A/T mod-
els) or 5th position (M/T models).

NOTE:
Keep the accelerator pedal as steady as possible during the cruising.

Set “OD” ON, then release the accelerator pedal fully until the vehicle speed decreases to 50 km/h (30
MPH).

NOTE:
Never apply brake during releasing the accelerator pedal.

Repeat steps 3 to 4 five times.
Stop the vehicle and connect CONSULT-II to the vehicle.
Make sure that no (1st trip) DTC is displayed in “SELF-DIAG RESULTS” mode.

or NG

OK >> GO TO 4.
NG >> GO TO 31.

30 CHECK AIR FUEL RATIO (A/F) SENSOR 1 FUNCTION

& With GST

1. Turnignition switch OFF and wait at a least 10 seconds.

2. Start engine and warm it up to normal operating temperature.

3. Drive the vehicle at a speed of 80 km/h (50 MPH) for a few minutes in D position with “OD” OFF (A/T mod-
els) or 5th position (M/T models).
NOTE:
Keep the accelerator pedal as steady as possible during the cruising.

4. Set “OD” ON, then release the accelerator pedal fully until the vehicle speed decreases to 50 km/h (30
MPH).
NOTE:
Never apply brake during releasing the accelerator pedal.

5. Repeat steps 3 to 4 five times.

6. Stop the vehicle and connect GST to the vehicle.

7. Make sure that no (1st trip) DTC is displayed.

OK or NG

OK >> GO TO 4.
NG >> GO TO 31.
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31. DETECT MALFUNCTIONING PART

Check the following.
« Check fuel pressure regulator, and repair or replace if necessary. Refer to EC-48, "FUEL PRESSURE -
EC

CHECK".

« Check mass air flow sensor and its circuit, and repair or replace if necessary. Refer to EC-160 and EC-
168 .

« Check injector and its circuit, and repair or replace if necessary. Refer to EC-633 .

« Check engine coolant temperature sensor and its circuit, and repair or replace if necessary. Refer to EC-
179 and EC-190 .

OK or NG

OK >> GO TO 33.
NG >> 1. Repair or replace.

2.GO TO 32.

32. ERASE UNNECESSARY DTC

After this inspection, unnecessary DTC might be displayed.
Erase the stored memory in ECM and TCM. Refer to EC-65, "How to Erase DTC" and AT-39, "OBD-II Diag-
nostic Trouble Code (DTC)" or AT-418, "OBD-II Diagnostic Trouble Code (DTC)" .

>> GO TO 4.

33. CHECK ECM FUNCTION

1. Substitute another known-good ECM to check ECM function. (ECM may be the cause of an incident, but
this is the rarely the case.)

2. Perform initialization of NVIS (NATS) system and registration of NVIS (NATS) ignition key IDs. Refer to
BL-101, "ECM Re-communicating Function” .

>> GO TO 4.

Accelerator Pedal Released Position Learning
DESCRIPTION

Accelerator Pedal Released Position Learning is an operation to learn the fully released position of the accel-
erator pedal by monitoring the accelerator pedal position sensor output signal. It must be performed each time
harness connector of accelerator pedal position sensor or ECM is disconnected.

OPERATION PROCEDURE

1. Make sure that accelerator pedal is fully released.

2. Turn ignition switch ON and wait at least 2 seconds.

3. Turn ignition switch OFF wait at least 10 seconds.

4. Turn ignition switch ON and wait at least 2 seconds.

5. Turn ignition switch OFF wait at least 10 seconds.

Throttle Valve Closed Position Learning
DESCRIPTION

Throttle Valve Closed Position Learning is an operation to learn the fully closed position of the throttle valve by
monitoring the throttle position sensor output signal. It must be performed each time harness connector of
electric throttle control actuator or ECM is disconnected.

OPERATION PROCEDURE

1. Make sure that accelerator pedal is fully released.

2. Turn ignition switch ON.

3. Turn ignition switch OFF wait at least 10 seconds.
Make sure that throttle valve moves during above 10 seconds by confirming the operating sound.
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Idle Air Volume Learning
DESCRIPTION

Idle Air Volume Learning is an operation to learn the idle air volume that keeps each engine within the specific
range. It must be performed under any of the following conditions:

« Each time electric throttle control actuator or ECM is replaced.
« Idle speed or ignition timing is out of specification.

PREPARATION

Before performing Idle Air Volume Learning, make sure that all of the following conditions are satisfied.
Learning will be cancelled if any of the following conditions are missed for even a moment.

. Battery voltage: More than 12.9V (At idle)
« Engine coolant temperature: 70 - 100°C (158 - 212°F)
o PNP switch: ON

« Electric load switch: OFF
(Air conditioner, headlamp, rear window defogger)
On vehicles equipped with daytime light systems, set lighting switch to the 1st position to light
only small lamps.

« Steering wheel: Neutral (Straight-ahead position)

« Vehicle speed: Stopped

« Transmission: Warmed-up
For models with CONSULT-II, drive vehicle until “FLUID TEMP SE” in “DATA MONITOR"” mode of “AT” (4-
speed A/T) or “TRANSMISSION” (5-speed A/T) system indicates less than 0.9V.
For models without CONSULT-II, drive vehicle for 10 minutes.

OPERATION PROCEDURE

Q With CONSULT-II
Perform EC-45, "Accelerator Pedal Released Position Learning"

Perform EC-45, "Throttle Valve Closed Position Learning” .

Start engine and warm it up to normal operating temperature.
Check that all items listed under the topic PREPARATION (previously mentioned) are in good order.
Select “IDLE AIR VOL LEARN” in “WORK SUPPORT” mode.

o~ wDdNPE

SELECT WORK ITEM

XXXXXXXXXX

XXXXXXXXXX

IDLE AIR VOL LEARN

XXXXXXXXXX

XXXXXXXXXX

XXXXXXXXXX

SEF217Z

6. Touch “START” and wait 20 seconds.

WORK SUPPORT
IDLE AIRVOL LEARN
MONITOR
ENG SPEED XXX rpm

START

SEF454Y

EC-46



BASIC SERVICE PROCEDURE

7. Make sure that “CMPLT” is displayed on CONSULT-II screen. If
“CMPLT” is not displayed, Idle Air Volume Learning will not be WORK SUPPORT
carried out successfully. In this case, find the cause of the inci- 'DLEA'R"°L“LAZ‘::‘TOR°MP"T
dent by referring to the Diagnostic Procedure below. e SrEED | oK
8. Rev up the engine two or three times and make sure that idle
speed and ignition timing are within the specifications.
ITEM SPECIFICATION
Idle speed M/T: 625150 rpm
4-speed A/T: 700£50 rpm (in P or N position) START
5-speed A/T: 675450 rpm (in P or N position) BIB0236E
Ignition timing M/T: 15+5° BTDC
A/T: 15+5° BTDC (in P or N position)

& Without CONSULT-II
NOTE:

It is better to count the time accurately with a clock.

It is impossible to switch the diagnostic mode when an accelerator pedal position sensor circuit
has a malfunction.

1. Perform EC-45, "Accelerator Pedal Released Position Learning" .
2. Perform EC-45, "Throttle Valve Closed Position Learning” .
3. Start engine and warm it up to normal operating temperature.
4. Check that all items listed under the topic PREPARATION (previously mentioned) are in good order.
5. Turn ignition switch OFF and wait at least 10 seconds.
6. Confirm that accelerator pedal is fully released, turn ignition switch ON and wait 3 seconds.
7. Repeat the following procedure quickly five times within 5 seconds.
a. Fully depress the accelerator pedal.
b. Fully release the accelerator pedal.
8. Wait 7 seconds, fully depress the accelerator pedal and keep it for approx. 20 seconds until the MIL stops
blinking and turned ON.
9. Fully release the accelerator pedal within 3 seconds after the MIL turned ON.
10. Start engine and let it idle.
11. Wait 20 seconds.
Enai Run[ _
ngine Not run —i~— |dle air volume learning starts
Ignition ON[ -
switch OFF Approx.
Within 7 sec. 20 sec. 3 sec.
3 sec. 5sec. Within 10 sec.
Fully | 12345
depressed i
Accelerator
pedal FU”y |:
released
MIL ON [ Blinking | ON OFF secesrc
12. Rev up the engine two or three times and make sure that idle speed and ignition timing are within the
specifications.
ITEM SPECIFICATION
Idle speed M/T: 625150 rpm
4-speed A/T: 700+50 rpm (in P or N position)
5-speed A/T: 675450 rpm (in P or N position)
Ignition timing M/T: 15+5° BTDC
A/T: 15+5° BTDC (in P or N position)
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13. Ifidle speed and ignition timing are not within the specification, Idle Air Volume Learning will not be carried
out successfully. In this case, find the cause of the incident by referring to the DIAGNOSTIC PROCE-
DURE below.

DIAGNOSTIC PROCEDURE

If idle air volume learning cannot be performed successfully, proceed as follows:

1. Check that throttle valve is fully closed.

2. Check PCV valve operation.

3. Check that downstream of throttle valve is free from air leakage.

4

When the above three items check out OK, engine component parts and their installation condi-
tion are questionable. Check and eliminate the cause of the incident.
It is useful to perform EC-133, "TROUBLE DIAGNOSIS - SPECIFICATION VALUE" .

5. If any of the following conditions occur after the engine has started, eliminate the cause of the
incident and perform Idle air volume learning all over again:
« Engine stalls.
« Erroneous idle.

Fuel Pressure Check
FUEL PRESSURE RELEASE

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

Prepare pans or saucers under the disconnected fuel line because the fuel may spill out. The fuel pres-
sure cannot be completely released because A34 models do not have fuel return system.

{® With CONSULT-II

1. Turnignition switch ON.

2. Perform “FUEL PRESSURE RELEASE” in “WORK SUPPORT"”
mode with CONSULT-II.

3. Start engine.

4. After engine stalls, crank it two or three times to release all fuel
pressure. FUEL PUMP WILL STOP BY

5. Turn ignition switch OFF. TOUCHING START IN IDLING-

CRANK A FEW TIMES AFTER
ENGINE STALL.

FUEL PRESSURE RELEASE

SEF214Y

& Without CONSULT-II
1. Remove fuel pump fuse located in IPDM E/R.
2. Start engine.

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

4. Turn ignition switch OFF.
5. Reinstall fuel pump fuse after servicing fuel system.

BBIA0229E

FUEL PRESSURE CHECK

CAUTION:

« The fuel hose connection method used when taking fuel pressure check must not be used for
other purposes.

« Be careful not to scratch or put debris around connection area when servicing, so that the quick
connector maintains sealability with O-rings inside.

1. Release fuel pressure to zero. Refer to EC-48, "FUEL PRESSURE RELEASE" .
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~

10.

Prepare fuel hose for fuel pressure check, and connect fuel pressure gauge.

« Use suitable fuel hose for fuel pressure check (genuine NISSAN fuel hose without quick connector).

« To avoid unnecessary force or tension to hose, use moderately long fuel hose for fuel pressure check.

« Do not use the fuel hose for checking fuel pressure with damage or cracks on it.

« Use Pressure Gauge to check fuel pressure.
Remove fuel hose. Refer to EM-25, "INTAKE MANIFOLD" .

« Do not twist or kink fuel hose because it is plastic hose.

« Do not remove fuel hose from quick connector.

« Keep the original fuel hose to be free from intrusion of dust or foreign substances with a suitable cover.

Install the fuel pressure gauge as shown in the figure.

« Wipe off oil or dirt from hose insertion part using cloth moist-

—~—r

ened with gasoline. Suitable fuel hose
« Apply proper amount of gasoline between top of the fuel tube Clamp
and No.1 spool. S 3
« Insert fuel hose for fuel pressure check until it touches the No. 1 spool —26_20”‘1%0&”)
No.1 spool on fuel tube.
o Use NISSAN genuine hose clamp (part number: 16439 No. 2 spool
N4710 or 16439 40U00). Fuel tube -2sp
« When reconnecting fuel line, always use new clamps. PBIBOSGOE

« When reconnecting fuel hose, check the original fuel hose for
damage and abnormality.

« Use a torque driver to tighten clamps.
« Install hose clamp to the position within 1 - 2 mm (0.04 -
0.08in).
Tightening torque:  1-1.5Nm (0.1 - 0.15 kg-m, AV
9 - 13in-Ib) e

« Make sure that clamp screw does not contact adjacent parts.

BBIA0230E

After connecting fuel hose for fuel pressure check, pull the hose with a force of approximately 98 N (10 kg,
22Ib) to confirm fuel tube does not come off.

Turn ignition switch ON and check for fuel leakage.
Start engine and check for fuel leakage.
Read the indication of fuel pressure gauge.

« Do not perform fuel pressure check with system operating. Fuel pressure gauge may indicate false
readings.

« During fuel pressure check, confirm for fuel leakage from fuel connection every 3 minutes.

Atidling:  Approximately 350 kPa (3.57 kg/cm? , 51 psi)

If result is unsatisfactory, go to next step.
Check the following.

« Fuel hoses and fuel tubes for clogging
« Fuel filter for clogging

o Fuel pump

« Fuel pressure regulator for clogging

If OK, replace fuel pressure regulator.
If NG, repair or replace.
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ON BOARD DIAGNOSTIC (OBD) SYSTEM
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:

PFP:00028

UBS00918

SAE Mode
Mode 3 of SAE J1979
Mode 2 of SAE J1979
Mode 1 of SAE J1979
Mode 7 of SAE J1979

Emission-related diagnostic information

Diagnostic Trouble Code (DTC)

Freeze Frame data

System Readiness Test (SRT) code

1st Trip Diagnostic Trouble Code (1st Trip DTC)

1st Trip Freeze Frame data

Mode 6 of SAE J1979
Mode 9 of SAE J1979

Test values and Test limits

Calibration ID

The above information can be checked using procedures listed in the table below.

x: Applicable —: Not applicable
DTC 1sttrip DTC FreedetI;rame 1‘?&;?;;2;;6 SRT code Test value
CONSULT-II x x x x x _
GST X x*1 X — X x
ECM X x*2 — — — —

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

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-81
"Fail-safe Chart" .)

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 MIL 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.

UBS00919

x: Applicable —: Not applicable
MIL DTC 1st trip DTC
Items 1sttrip 2nd trip 1st trip 2nd trip 1st trip 2nd trip
Blinking Ligl:'g”g Blinking "igl:'sng displaying | displaying | displaying | displaying

Misfire (Possible three way catalyst
damage) — DTC: P0300 - PO306 is X — — — — — X _
being detected

Misfire (Possible three way catalyst
damage) — DTC: P0300 - P0306 is — — X — — x — _
being detected

One trip detection diagnoses
(Refer to EC-8, "INDEX FOR DTC" )

Except above — — — X — X X —

When there is an open circuit on MIL circuit, the ECM cannot warn the driver by lighting MIL up when there is
malfunction on engine control system.
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Therefore, when electrical controlled throttle and part of ECM related diagnoses are continuously detected as
NG for 5 trips, ECM warns the driver that engine control system malfunctions and MIL circuit is open by means

of operating fail-safe function.

The fail-safe function also operates when above diagnoses except MIL circuit are detected, and demands the

driver to repair the malfunction.

Engine operating condition in fail-safe mode

‘ Engine speed will not rise more than 2,500 rpm due to the fuel cut

Emission-related Diagnostic Information
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS

UBS0091A

Items pre*! Test V"?"“.e / . Reference

(CONSULT-II screen terms) COGN§'IL'J*I£T-” ECM*3 SRT code (;essilt. Ig:::/) Isttrip DTC page
CAN COMM CIRCUIT u1000 1000*4 — — — EC-145
CAN COMM CIRCUIT u1001 1001*4 — — x EC-145
NO DTC IS DETECTED.
FURTHER TESTING P0000 0000 — — — —
MAY BE REQUIRED.
INT/V TIM CONT-B1 P0O011 0011 — — x EC-148
INT/V TIM CONT-B2 P0021 0021 — — X EC-148
HO2S2 HTR (B1) P0037 0037 X x x*8 EC-151
HO2S2 HTR (B1) P0038 0038 X x x*8 EC-151
HO2S2 HTR (B2) P0057 0057 X x x*8 EC-151
HO2S2 HTR (B2) P0058 0058 X x x*8 EC-151
MAF SEN/CIRCUIT P0101 0101 — — — EC-160
MAF SEN/CIRCUIT P0102 0102 — — — EC-168
MAF SEN/CIRCUIT P0103 0103 — — — EC-168
IAT SEN/CIRCUIT P0112 0112 — — x EC-175
IAT SEN/CIRCUIT P0O113 0113 — — X EC-175
ECT SEN/CIRCUIT P0117 0117 — — — EC-179
ECT SEN/CIRCUIT P0118 0118 — — — EC-179
TP SEN 2/CIRC P0122 0122 — — — EC-184
TP SEN 2/CIRC P0123 0123 — — — EC-184
ECT SENSOR P0125 0125 — — — EC-190
IAT SENSOR P0127 0127 — — X EC-193
THERMSTAT FNCTN P0128 0128 — — x EC-196
HO2S2 (B1) P0138 0138 — — X EC-198
HO2S2 (B1) P0139 0139 X x x*8 EC-208
HO2S2 (B2) P0158 0158 — — x EC-198
HO2S2 (B2) P0159 0159 x x x*8 EC-208
FUEL SYS-LEAN-B1 PO171 0171 — — X EC-220
FUEL SYS-RICH-B1 P0172 0172 — — x EC-229
FUEL SYS-LEAN-B2 P0174 0174 — — X EC-220
FUEL SYS-RICH-B2 P0175 0175 — — x EC-229
FTT SENSOR P0O181 0181 — — X EC-237
FTT SEN/CIRCUIT P0182 0182 — — x EC-242
FTT SEN/CIRCUIT P0183 0183 — — X EC-242
TP SEN 1/CIRC P0222 0222 — — — EC-246
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Items pre? Test V"?"“.e’ . Reference
(CONSULT-II screen terms) COGN;L'J*IET-“ ECM*3 SRT code (('Bl'ess_lt I(')r::;[/) Isttrip DTC page

TP SEN 1/CIRC P0223 0223 — — — EC-246
MULTI CYL MISFIRE P0300 0300 — — x EC-252
CYL 1 MISFIRE P0301 0301 — — x EC-252
CYL 2 MISFIRE P0302 0302 — — x EC-252
CYL 3 MISFIRE P0303 0303 — — x EC-252
CYL 4 MISFIRE P0304 0304 — — x EC-252
CYL 5 MISFIRE P0305 0305 — — x EC-252
CYL 6 MISFIRE P0306 0306 — — x EC-252
KNOCK SEN/CIRC-B1 P0327 0327 — — x EC-259
KNOCK SEN/CIRC-B1 P0328 0328 — — x EC-259
CKP SEN/CIRCUIT P0335 0335 — — x EC-264
CMP SEN/CIRC-B1 P0340 0340 — — x EC-270
CMP SEN/CIRC-B2 P0345 0345 — — x EC-270
EGR SYSTEM P0400 0400 x x x*8 EC-278
EGR VOL CON/ CIR P0403 0403 — — — EC-286
EGR TEMP SEN/ CIRC P0405 0405 — — x EC-293
EGR TEMP SEN/ CIRC P0406 0406 — — x EC-293
TW CATALYST SYS-B1 P0420 0420 x x x*8 EC-299
TW CATALYST SYS-B2 P0430 0430 x x x*8 EC-299
EVAP PURG FLOW/MON P0441 0441 x x x*8 EC-303
EVAP SMALL LEAK P0442 0442 x x x*8 EC-308
PURG VOLUME CONT/ P0444 0444 — — x EC-318
PURG VOLUME CONT/N P0445 0445 — — x EC-318
VENT CONTROL VALVE P0447 0447 — — x EC-325
EVAP SYS PRES SEN P0452 0452 — — x EC-332
EVAP SYS PRES SEN P0453 0453 — — x EC-338
EVAP GROSS LEAK P0455 0455 x x x*8 EC-346
EVAP VERY SML LEAK P0456 0456 x*9 x x*8 EC-354
FUEL LEV SEN SLOSH P0460 0460 — — x EC-364
FUEL LEVEL SENSOR P0461 0461 — — x EC-366
FUEL LEVL SEN/CIRC P0462 0462 — — x EC-368
FUEL LEVL SEN/CIRC P0463 0463 — — x EC-368
VEH SPEED SEN/CIRC*® P0500 0500 — — x EC-370
ISC SYSTEM P0506 0506 — — x EC-372
ISC SYSTEM P0507 0507 — — x EC-374
PW ST P SEN/CIRC P0550 0550 — — x EC-376
ECM P0605 0605 — — x or — EC-381

x+6 AT-105
PNP SW/CIRC P0705 0705 — —

a7 AT-466
ATF TEMP SEN/CIRC*® P0710 0710 — — x AT-111
ATF TEMP SEN/CIRC* P0710 0710 — — x AT-471
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1
Items bTe” Test value/ Reference
. CONSULT-II SRT code Test limit 1st trip DTC
(CONSULT-II screen terms) - ECM*3 (GST only) page
GST
FLUID TEMP SEN*’ P0711 0711 — — x AT-476
TURBINE SENSOR*’ PO717 0717 — — — AT-481
VEH SPD SEN/CIR AT*> *6 P0720 0720 — — x AT-117
VHCL SPEED SEN-AT*’ P0722 0722 — — — AT-485
ENGINE SPEED SIG*® P0725 0725 — — x AT-122
x*6 AT-126
AT 1ST GR FNCTN P0731 0731 — —
7 AT-491
x*6 AT-131
AT 2ND GR FNCTN P0732 0732 — —
7 AT-494
x*6 AT-136
AT 3RD GR FNCTN P0733 0733 — —
7 AT-499
x*6 AT-141
AT 4TH GR FNCTN P0734 0734 — —
—7 AT-503
AT 5TH GR FNCTN*’ P0735 0735 — — — AT-507
TCC SOLENOID/CIRC*® P0740 0740 — — x AT-148
x*6 AT-153
AIT TCC S/V FNCTN PO744 0744 — —
—7 AT-511
L/IPRESS SOL/CIRC*® x AT-161
P0745 0745 — _
PC SOL A(L/IPRESS)*’ — AT-514
SFT SOL A/CIRC*® AT-167
P0750 0750 — — — I —
SHIFT SOL A*’ AT-518
SFT SOL BICIRC*® AT-172
P0755 0755 — — — I ——
SHIFT SOL B*” AT-522
SHIFT SoL c*’ P0760 0760 — — — AT-526
SFT SOL C STUCK ON*’ P0762 0762 — — — AT-531
SHIFT SoOL D*’ P0765 0765 — — — AT-536
SHIFT SOL E*/ PO770 0770 — — — AT-541
PC SOL B(SFT/PRS)*’ P0775 0775 — — — AT-545
SHIFT*’ P0780 0780 — — — AT-549
PC SOL C(TCC&SFT)*’ P0795 0795 — — — AT-552
PC SOL C STC ON*/ P0797 0797 — — — AT-556
TCM POWER INPT SIG*’ P0882 0882 — — — AT-566
AJ/F SEN1 HTR (B1) P1031 1031 x x x*8 EC-384
AJ/F SEN1 HTR (B1) P1032 1032 x x x*8 EC-384
AJ/F SEN1 HTR (B2) P1051 1051 x x x*8 EC-384
AJ/F SEN1 HTR (B2) P1052 1052 x x x*8 EC-384
ECM BACK UP/CIRC P1065 1065 — — x EC-392
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Items pre? Test V"?"“.e’ . Reference
(CONSULT-II screen terms) COGN;L'J*IET-“ ECM*3 SRT code (('Bl'ess_lt I(')r::;[/) Isttrip DTC page
INT/V TIM V/CIR-B1 P1111 1111 — — X EC-396
ETC ACTR P1121 1121 — — X or — EC-403
ETC FUNCTION/CIRC P1122 1122 — — — EC-405
ETC MOT PWR P1124 1124 — — — EC-411
ETC MOT PWR P1126 1126 — — — EC-411
ETC MOT P1128 1128 — — — EC-416
INT/V TIM V/CIR-B2 P1136 1136 — — X EC-396
HO2S2 (B1) P1146 1146 X x x*8 EC-421
HO2S2 (B1) P1147 1147 X x x*8 EC-433
CLOSED LOOP-B1 P1148 1148 — — — EC-445
HO2S2 (B2) P1166 1166 x x x+8 EC-421
HO2S2 (B2) P1167 1167 x x x8 EC-433
CLOSED LOOP-B2 P1168 1168 — — — EC-445
TCS C/U FUNCTN P1211 1211 — — X EC-446
TCS/CIRC P1212 1212 — — x EC-447
ENG OVER TEMP P1217 1217 — — — EC-448
CTP LEARNING P1225 1225 — — x EC-459
CTP LEARNING P1226 1226 — — X EC-461
SENSOR POWER/CIRC P1229 1229 — — — EC-463
A/F SENSOR1 (B1) P1271 1271 — — X EC-467
A/F SENSOR1 (B1) P1272 1272 — — x EC-474
A/F SENSOR1 (B1) P1273 1273 — — X EC-481
A/F SENSORL1 (B1) P1274 1274 — — x EC-490
A/F SENSOR1 (B1) P1276 1276 — — X EC-499
A/F SENSORL1 (B1) P1278 1278 x x x+8 EC-507
A/F SENSORL1 (B1) P1279 1279 x x x8 EC-518
A/F SENSOR1 (B2) P1281 1281 — — x EC-467
A/F SENSOR1 (B2) P1282 1282 — — X EC-474
A/F SENSOR1 (B2) P1283 1283 — — x EC-481
A/F SENSOR1 (B2) P1284 1284 — — X EC-490
A/F SENSORL1 (B2) P1286 1286 — — x EC-499
A/F SENSORL1 (B2) P1288 1288 x x x*8 EC-507
A/F SENSORL1 (B2) P1289 1289 x x x+8 EC-518
EGR SYSTEM P1402 1402 x x x+8 EC-529
PURG VOLUME CONT/NV P1444 1444 — — X EC-536
VENT CONTROL VALVE P1446 1446 — — x EC-544
ASCD SW P1564 1564 — — — EC-551
ASCD BRAKE SW P1572 1572 — — — EC-558
ASCD VHL SPD SEN P1574 1574 — — — EC-569
NATS MALFUNCTION Ppllsﬁlfs' 1610 - 1615 — — x BL-99

EC-54


BL.pdf#page=99

ON BOARD DIAGNOSTIC (OBD) SYSTEM

Items ore” SRT code T%itv ﬁrlrl:uf/ IstipDTC | Reference
(CONSULT-II screen terms) COGNSS_IL_J*';T'” ECM*3 (GST only) page
TP SEN CIRC A/T*® P1705 1705 — — — AT-177
P-N POS SW/CIRCUIT P1706 1706 — — X EC-571
O/R CLTCH SOL/CIRC*® P1760 1760 — — x AT-183
VIAS S/V CIRC P1800 1800 — — x EC-579
BRAKE SW/CIRCUIT P1805 1805 — — X EC-584
APP SEN 1/CIRC pP2122 2122 — — — EC-589
APP SEN 1/CIRC P2123 2123 — — — EC-589
APP SEN 2/CIRC p2127 2127 — — — EC-595
APP SEN 2/CIRC P2128 2128 — — — EC-595
TP SENSOR P2135 2135 — — — EC-601
APP SENSOR P2138 2138 — — — EC-607
*1: 1st trip DTC No. is the same as DTC No.

*2: These numbers are prescribed by SAE J2012.

*3: In Diagnostic Test Mode Il (Self-diagnostic results), these numbers are controlled by NISSAN.

*4: The troubleshooting for this DTC needs CONSULT-II.

*5: When the fail-safe operations for both self-diagnoses occur at the same time, the MIL illuminates.
*6: 4-speed models

*7: 5-speed models

*8: These are not displayed with GST.

*9: SRT code will not be set if the self-diagnostic result is NG.

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 1st trip DTC did not reoccur, the 1st 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 malfunction is detected in the
2nd trip, both the 1st 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 consec-
utive trips. If a 1st trip DTC is stored and a non-diagnostic operation is performed 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
TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION" .

For malfunctions in which 1st trip DTCs are displayed, refer to EC-51, "EMISSION-RELATED DIAGNOSTIC
INFORMATION ITEMS" . 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-II.

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 malfunction. However, 1st trip DTC detection will not prevent the vehi-
cle 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 I, refer to EC-76. "WORK FLOW" . Then perform DTC Confir-
mation Procedure or Overall Function Check to try to duplicate the malfunction. If the malfunction is dupli-
cated, the item requires repair.

How to Read DTC and 1st Trip DTC

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

) With CONSULT-II

@) With GST

CONSULT-Il or GST (Generic Scan Tool) Examples: P0340, P1148, P1706, etc.
These DTCs are prescribed by SAE J2012.

(CONSULT-II also displays the malfunctioning component or system.)
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@3 No Tools

The number of blinks of the MIL in the Diagnostic Test Mode Il (Self-Diagnostic Results) indicates the DTC.
Example: 0340, 1148, 1706, etc.

These DTCs are controlled by NISSAN.

e« 1sttrip DTC No. is the same as DTC No.

o Output of a DTC indicates a malfunction. However, GST or the Diagnostic Test Mode Il do not indi-
cate whether the malfunction is still occurring or has occurred in the past and has returned to nor-
mal. CONSULT-II can identify malfunction status as shown below. Therefore, using CONSULT-II (if
available) is recommended.

A sample of CONSULT-II display for DTC and 1st trip DTC is shown below. DTC or 1st trip DTC of a malfunc-
tion is displayed in “SELF-DIAGNOSTIC RESULTS” mode of CONSULT-II. Time data indicates how many
times the vehicle was driven after the last detection of a DTC.

If the DTC is being detected currently, the time data will be [0].

If a 1st trip DTC is stored in the ECM, the time data will be [1t].

SELF DIAG RESULTS SELF DIAG RESULTS
DTC RESULTS TIME DTC RESULTS TIME

CKP SEN/CIRCUIT CKP SEN/CIRCUIT

0 1t

[P0335 ] . [P0335]
display display

PBIB0911E

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

The ECM records the driving conditions such as fuel system status, calculated load value, engine coolant tem-
perature, short term fuel trim, long term fuel trim, engine speed, vehicle speed, base fuel schedule and intake
air temperature at the moment a malfunction 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 displayed on CONSULT-II or
GST. The 1st trip freeze frame data can only be displayed on the CONSULT-II screen, not on the GST. For
details, see EC-114, "Freeze Frame Data and 1st Trip Freeze Frame Data" .

Only one set of freeze frame data (either 1st trip freeze frame data or 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 priority
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 - PTC: P0300 - P0306
Fuel Injection System Function — DTC: P0171, P0172, P0174, P0175
2 Except the above items (Includes A/T related items)
3 1st trip freeze frame data

For example, the EGR malfunction (Priority: 2) was detected 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 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 later, 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 mem-
ory is erased. Procedures for clearing the ECM memory are described in EC-65, "HOW TO ERASE EMIS-
SION-RELATED DIAGNOSTIC INFORMATION" .
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SYSTEM READINESS TEST (SRT) CODE

System Readiness Test (SRT) code is specified in Mode 1 of SAE J1979.

As part of an enhanced emissions test for Inspection & Maintenance (I/M), certain states require the status of
SRT be used to indicate whether the ECM has completed self-diagnosis of major emission systems and com-
ponents. Completion must be verified in order for the emissions inspection to proceed.

If a vehicle is rejected for a State emissions inspection due to one or more SRT items indicating “INCMP”, use
the information in this Service Manual to set the SRT to “CMPLT".

In most cases the ECM will automatically complete its self-diagnosis cycle during normal usage, and the SRT
status will indicate “CMPLT” for each application system. Once set as “CMPLT", the SRT status remains
“CMPLT" until the self-diagnosis memory is erased.

Occasionally, certain portions of the self-diagnostic test may not be completed as a result of the customer's
normal driving pattern; the SRT will indicate “INCMP” for these items.

NOTE:

The SRT will also indicate “INCMP” if the self-diagnosis memory is erased for any reason or if the ECM mem-
ory power supply is interrupted for several hours.

If, during the state emissions inspection, the SRT indicates “CMPLT” for all test items, the inspector will con-
tinue with the emissions test. However, if the SRT indicates “INCMP” for one or more of the SRT items the
vehicle is returned to the customer untested.

NOTE:

If MIL is ON during the state emissions inspection, the vehicle is also returned to the customer untested even
though the SRT indicates “CMPLT"” for all test items. Therefore, it is important to check SRT (“CMPLT") and
DTC (No DTCs) before the inspection.
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SRT Item
The table below shows required self-diagnostic items to set the SRT to “CMPLT".
(CON SSE‘IT Iilt?r?(;ication) Pir:i%rrrir:;*nlce Required self-diagnostic items to set the SRT to “CMPLT” Cogt_ersgc’)\lnod.ing
CATALYST 3 Three way catalyst function P0420, P0430
3 EVAP control system purge flow monitoring P0441
EVAP SYSTEM 2 EVAP control system P0442
3 EVAP control system P0456
HO2S 3 A/F sensor 1 P1278, P1288
A/F sensor 1 P1279, P1289
Heated oxygen sensor 2 P0139, P0159
Heated oxygen sensor 2 P1146, P1166
Heated oxygen sensor 2 P1147, P1167
HO2S HTR 3 A/F sensor 1 heater P1031, P1032,
P1051, P1052
Heated oxygen sensor 2 heater P0037, P0038,
P0057, PO058
EGR SYSTEM 3 EGR function P0400
1 EGR function P1402

*1: If completion of several SRTs is required, perform driving patterns (DTC confirmation procedure), one by one based on the priority for
models with CONSULT-II.

SRT Set Timing

SRT is set as “CMPLT” after self-diagnosis has been performed one or more times. Completion of SRT is
done regardless of whether the result is OK or NG. The set timing is different between OK and NG results and

is shown in the table below.

Example
Self-diagnosis result ) ) Ignition cycle
Diagnosis ~ON- OFF ~ON- OFF .ON- OFF <ON-
All OK Case 1 P0400 OK (1) — (@) OK (2) —(2)
P0402 OK (1) —Q) — () OK (2)
P1402 OK (1) OK (2) —(2) —(2)
SRT of EGR “CMPLT” “CMPLT” “CMPLT” “CMPLT”
Case 2 P0400 OK (1) — (1) — (1) — (1)
P0402 —(0) —(0) OK (1) —()
P1402 OK (1) OK (2) —(2) —(2)
SRT of EGR “INCMP” “INCMP” “CMPLT” “CMPLT”
NG exists Case 3 P0400 OK OK — —
P0402 — — — —
NG
P1402 NG — NG (Consecutive
NG)
(1§Ttgp) 1st trip DTC — 1st trip DTC (= M?LT E:ON,,)
SRT of EGR “INCMP” “INCMP” “INCMP” “CMPLT”

OK: Self-diagnosis is carried out and the result is OK.
NG: Self-diagnosis is carried out and the result is NG.
—: Self-diagnosis is not carried out.

When all SRT related self-diagnoses showed OK results in a single cycle (Ignition OFF-ON-OFF), the SRT will
indicate “CMPLT”. —» Case 1 above
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When all SRT related self-diagnoses showed OK results through several different cycles, the SRT will indicate
“CMPLT" at the time the respective self-diagnoses have at least one OK result. . Case 2 above

If one or more SRT related self-diagnoses showed NG results in 2 consecutive cycles, the SRT will also indi-
cate “CMPLT". - Case 3 above

The table above shows that the minimum number of cycles for setting SRT as “INCMP” is one (1) for each EC
self-diagnosis (Case 1 & 2) or two (2) for one of self-diagnoses (Case 3). However, in preparation for the state

emissions inspection, it is unnecessary for each self-diagnosis to be executed twice (Case 3) for the following

reasons:

o The SRT will indicate “CMPLT" at the time the respective self-diagnoses have one (1) OK result.
« The emissions inspection requires “CMPLT” of the SRT only with OK self-diagnosis results.

« When, during SRT driving pattern, 1st trip DTC (NG) is detected prior to “CMPLT” of SRT, the self-diagno-
sis memory must be erased from ECM after repair.

o Ifthe 1sttrip DTC is erased, all the SRT will indicate “INCMP”.
NOTE:
SRT can be set as “CMPLT” together with the DTC(s). Therefore, DTC check must always be carried out
prior to the state emission inspection even though the SRT indicates “CMPLT".

SRT Service Procedure

If a vehicle has failed the state emissions inspection due to one or more SRT items indicating “INCMP”, review
the flowchart diagnostic sequence on the next page.
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Vehicle rejected by IM I

Start

Check for DTC's DTC . )
—>| R [funct d DTC.
Refer to “How to read DTC and 1st trip DTC". *1 epair malfunction(s) and erase

No DTC

Check SRT status
Refer to “How to display SRT code”. *2

All “CMPLT” Any “INCMP”

Perform road test
Refer to “How to set SRT code”. *3

Recheck for DTC'’s DTC . .
—>| R If DTC.

Refer to “How to read DTC and 1st trip DTC”. *1 epair malfunction(s) and erase DTC

No DTC

Y Any

Make sure of all SRT “CMPLT". ‘INCMP” - -
Refer to “How to display SRT code”. *2 —>| Call TECH LINE or take appropriate action.

All “CMPLT”

End

SEF573XA

*]1 EC-55, "How to Read DTC and 1st *2 EC-60, "How to Display SRT Code" *3 EC-61, "How to Set SRT Code"
Trip DTC"

How to Display SRT Code
(® WITH CONSULT-II
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Selecting “SRT STATUS” in “DTC CONFIRMATION” mode with

SRT STATUS

CONSULT-II.

For items whose SRT codes are set, a “CMPLT” is displayed on the

CONSULT-Il screen; for items whose SRT codes are not set, cmgs; cmcpm

“INCMP” is displayed. EVAP SYSTEM  INCMP

A sample of CONSULT-II display for SRT code is shown in the fig- 3822“"‘ 232‘;} EC
ure. EGR SYSTEM INCMP

“INCMP” means the self-diagnosis is incomplete and SRT is not set.
“CMPLT” means the self-diagnosis is complete and SRT is set.

&) WITH GST

Selecting Mode 1 with GST (Generic Scan Tool)

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.

 WITH CONSULT-II

Perform corresponding DTC Confirmation Procedure one by one based on Performance Priority in the table
on EC-58, "SRT Item" .

#& WITHOUT CONSULT-II

The most efficient driving pattern 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 SRT codes.

SEF713Y
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Driving Pattern
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« The time required for each diagnosis varies with road surface conditions, weather, altitude, individual driv-

ing 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 performed if the diagnosis is not completed

within zone A.
*. Normal conditions refer to the following:
o Sealevel
« Flatroad
« Ambient air temperature: 20 - 30°C (68 - 86°F)

« Diagnosis is performed as quickly as possible under normal conditions.

Under different conditions [For example: ambient air temperature other than 20 - 30°C (68 - 86°F)], diag-

nosis may also be performed.
Pattern 1:

« Theengineis started at the engine coolant temperature of —10 to 35°C (14 to 95°F)
(where the voltage between the ECM terminal 73 and ground is 3.0 - 4.3V).

« 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 terminal 73 and ground is lower than 1.4V).

« The engine is started at the fuel tank temperature of warmer than 0°C (32°F) (where the voltage

between the ECM terminal 107 and ground is less than 4.1V).
Pattern 2:

« When steady-state driving is performed again even after it is interrupted, each diagnosis can be con-

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

Pattern 3:

« The driving pattern outlined in *2 must be repeated at least 3 times.

Pattern 4:

« Tests are performed after the engine has been operated for at least 17 minutes.
« The accelerator pedal must be held very steady during steady-state driving.
« If the accelerator pedal is moved, the test must be conducted all over again.

*1: Depress the accelerator pedal until vehicle speed is 90 km/h (56 MPH), then release 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 engine idle.
2. Repeat driving pattern shown at right at least 10 times.

- During acceleration, hold the accelerator pedal as steady as
possible.

*3: Checking the vehicle speed with GST is advised.

Suggested Transmission Gear Position for A/T Models
Set the selector lever in the D position.
Suggested Upshift Speeds for M/T Models

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

and individual driving habits.

EC-63
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. . For quick acceleration in low altitude
For normal acceleration in low altitude areas - .
lless than 1,219 m (4,000 fo)]: areas and high altitude areas
Gear change ' ' ' [over 1,219 m (4,000 ft)]:
ACCEL shift point CRUISE shift point km/h

km/h (MPH) km/h (MPH)
1st to 2nd 21 (13) 21 (13) 14 (15)
2nd to 3rd 37 (23) 26 (16) 40 (25)
3rd to 4th 53 (33) 44 (27) 64 (40)
4th to 5th 63 (39) 58 (36) 72 (45)
6th 80 (50) 80 (50) 80 (50)

Suggested Maximum Speed in Each Gear

Downshift to a lower gear if the engine is not running smoothly, or if you need to accelerate.
Do not exceed the maximum suggested speed (shown below) in any gear. For level road driving, use the high-
est gear suggested for that speed. Always observe posted speed limits and drive according to the road condi-
tions to ensure operation. Do not over-rev the engine when shifting to a lower gear as it may cause engine
damage or loss of vehicle control.

Gear

km/h (MPH)

1st

55 (35)

2nd

95 (60)

3rd

4th

5th

6th

TEST VALUE AND TEST LIMIT (GST ONLY — NOT APPLICABLE TO CONSULT-II)

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 the 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.
Items for which these data (test value and test limit) are displayed are the same as SRT code items (26 test

items).

These data (test value and test limit) are specified by Test ID (TID) and Component ID (CID) and can be dis-
played on the GST screen.

x: Applicable —: Not applicable
Test value (GST display) ica-
SRT item Self-diagnostic test item DTC Test limit Appllca Unit
TID CID tion

P0420 01H 01H Max. x —

Three way catalyst function (Bank 1)
P0420 02H 81H Min. x —

CATALYST

P0430 03H 02H Max. x —

Three way catalyst function (Bank 2)
P0430 04H 82H Min. x —
EVAP control system (Small leak) P0442 O5H 03H Max. x —

EVAP o .

SYSTEM EVAP control system purge flow monitoring | P0441 06H 83H Min. X mV
EVAP control system (Very small leak) P0456 07H 03H Max. x —
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Test value (GST display) ica-
SRT item Self-diagnostic test item DTC Test limit Appllca Unit
TID CID tion
P1278 45H 8EH Min. x 0.004/250ms
A/F sensor 1 (Bank 1)
P1279 48H 8EH Min. X 0.004/250ms
P1288 50H 8FH Min. x 0.004/250ms
A/F sensor 1 (Bank 2)
P1289 53H 8FH Min. X 0.004/250ms
P0139 19H 86H Min. x mV/500ms
HO2S
Heated oxygen sensor 2 (Bank 1) P1147 1AH 86H Min. X mV
P1146 1BH 06H Max. x mV
P0159 21H 87H Min. X mV/500ms
Heated oxygen sensor 2 (Bank 2) P1167 22H 87H Min. x mV
P1166 23H O7H Max. X mV
P1032 57H 10H Max. x mV
A/F sensor 1 heater (Bank 1)
P1031 58H 90H Max. X mV
P1052 59H 11H Max. x mV
A/F sensor 1 heater (Bank 2)
P1051 5AH 91H Max. X mV
HO2S HTR
P0O038 2DH O0AH Max. x mV
Heated oxygen sensor 2 heater (Bank 1)
P0037 2EH 8AH Min. X mV
P0O058 2FH 0BH Max. x mV
Heated oxygen sensor 2 heater (Bank 2)
P0057 30H 8BH Min. X mV
P0400 31H 8CH Min. x mV
P0400 32H 8CH Min. X mV
EGR . .
SYSTEM EGR function P0400 33H 8CH Min. X mV
P0400 34H 8CH Min. X mV
P1402 35H O0CH Max. x mV

HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION

How to Erase DTC

(® With CONSULT-II

The emission related diagnostic information in the ECM can be erased by selecting “ERASE” in the “SELF-
DIAG RESULTS” mode with CONSULT-II.

If DTCs are displayed for both ECM and TCM (Transmission control module), they need to be erased individu-
ally from the ECM and TCM (Transmission control module).

NOTE:
If the DTC is not for AT related items (see EC-8. "INDEX FOR DTC" ), 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 10
seconds and then turn it ON (engine stopped) again.

2. Turn CONSULT-1I ON and touch “AT” (4-speed A/T models) or “TRANSMISSIION” (5-speed A/T models).
3. Touch “SELF-DIAG RESULTS".

4. Touch “ERASE”. [The DTC in the TCM (Transmission control module) will be erased.] Then touch “BACK”
twice.

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

How to erase DTC (With CONSULT-II )

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least 10 seconds

and then turn it "ON” (engine stopped) again.

SELECT SYSTEM

SELECT DIAG MODE

ENGINE

WORK SUPPORT

TRANSMISSION

SELF-DIAG RESULTS

DATA MONITOR

ACTIVETEST

—

FUNCTION TEST

ECU PART NUMBER

2. Turn CONSULT-II “ON",
and touch “TRANSMISSION™.

3. Touch “SELF-DIAG RESULTS".

—>

| Touch

Touch
{ﬁ “BACK".

SELECT SYSTEM

SELECT DIAG MODE

ENGINE

WORK SUPPORT

TRANSMISSION

SELF-DIAG RESULTS

DATA MONITOR

4.

SELF-DIAG RESULTS
DTC RESULTS TIME

ATF TEMP SEN/CIRC | pasT
[PO710]

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

PR G—

SELF-DIAG RESULTS

DTC RESULTS | TIME

ATF TEMP SEN/CIRC 0
[PO710]

DATA MONITOR (SPEC)

ACTIVETEST

FUNCTION TEST

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

in the ECM will be erased.)

SCIA2621E

&) With GST
The emission related diagnostic information in the ECM can be erased by selecting Mode 4 with GST.

NOTE:
If the DTC is not for AT related items (see EC-8. "INDEX FOR DTC" ), skip step 2.

1.

2.

3.

If the ignition switch stays ON after repair work, be sure to turn ignition switch OFF once.
Wait at least 10 seconds and then turn it ON (engine stopped) again.

Perform AT-42, "HOW TO ERASE DTC (WITH GST)" or AT-420. "HOW TO ERASE DTC (WITH GST)".
(The DTC in the TCM will be erased.)

Select Mode 4 with GST (Generic Scan Tool).

@3 No Tools

NOTE:
If the DTC is not for AT related items (see EC-8, "INDEX FOR DTC" ), skip step 2.

1.

2.

If the ignition switch stays ON after repair work, be sure to turn ignition switch OFF once.
Wait at least 10 seconds and then turn it ON (engine stopped) again.

Perform AT-42, "HOW TO ERASE DTC (NO TOOLS)" or AT-420, "HOW TO ERASE DTC (NO TOOLS)"
. (The DTC in the TCM will be erased.)

Change the diagnostic test mode from Mode Il to Mode | by depressing the accelerator pedal. Refer to
EC-68, "HOW TO SWITCH DIAGNOSTIC TEST MODE" .

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

The following data are cleared when the ECM memory is erased.
Diagnostic trouble codes
1st trip diagnostic trouble codes
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Actual work procedures are explained using a DTC as an example. Be careful so that not only the DTC, but all

Freeze frame data

1st trip freeze frame data

System readiness test (SRT) codes
Test values

Others

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

NVIS (Nissan Vehicle Immobilizer System — NATYS)

If the security indicator lights up with the ignition switch in
the ON position or “NATS MALFUNCTION” is displayed on
“SELF-DIAG RESULTS” screen, perform self-diagnostic
results mode with CONSULT-Il using NATS program card.
Refer to BL-99, "NVIS(NISSAN Vehicle Immobilizer System-
NATS)" .

Confirm no self-diagnostic results of NVIS (NATS) is dis-
played before touching “ERASE” in “SELF-DIAG RESULTS”
mode with CONSULT-II.

When replacing ECM, initialization of NVIS (NATS) system
and registration of all NVIS (NATS) ignition key IDs must be
carried out with CONSULT-Il using NATS program card.

Therefore, be sure to receive all keys from vehicle owner. Regarding the procedures of NVIS
(NATS) initialization and NVIS (NATS) ignition key ID registration, refer to CONSULT-Il operation

manual, IVIS/NVIS.

Malfunction Indicator Lamp (MIL)
DESCRIPTION

The MIL is located on the instrument panel.

1.

The MIL will light up when the ignition switch is turned ON with-
out the engine running. This is a bulb check.

If the MIL does not light up, refer to DI-45, "WARNING LAMPS" ,
or see EC-669, "MIL AND DATA LINK CONNECTOR" .

When the engine is started, the MIL should go off.
If the MIL remains on, the on board diagnostic system has
detected an engine system malfunction.

EC-67
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ON BOARD DIAGNOSTIC SYSTEM FUNCTION
The on board diagnostic system has the following 3 functions.

Diagnostic Test KEY and ENG. Function Explanation of Function
Mode Status
Mode | Ignition switch in | BULB CHECK This function checks the MIL bulb for damage (blown,
ON position open circuit, etc.).
(c ) If the MIL does not come on, check MIL circuit.
Engine stopped
W
(o
Engine running MALFUNCTION This is a usual driving condition. When a malfunction is
WARNING detected twice in two consecutive driving cycles (two trip
@ 0‘ detection logic), the MIL will light up to inform the driver
\ A that a malfunction has been detected.
The following malfunctions will light up or blink the MIL in
the 1st trip.
« Misfire (Possible three way catalyst damage)
« One trip detection diagnoses
Mode Il Ignition switch in | SELF-DIAGNOSTIC This function allows DTCs and 1st trip DTCs to be read.

ON position

&

Engine stopped

W

RESULTS

When there is an open circuit on MIL circuit, the ECM cannot warn the driver by lighting MIL up when there is
malfunction on engine control system.

Therefore, when electrical controlled throttle and part of ECM related diagnoses are continuously detected as
NG for 5 trips, ECM warns the driver that engine control system malfunctions and MIL circuit is open by means
of operating fail-safe function.

The fail-safe function also operates when above diagnoses except MIL circuit are detected, and demands the
driver to repair the malfunction.

Engine operating condition in fail-safe mode

HOW TO SWITCH DIAGNOSTIC TEST MODE

NOTE:
« ltis better to count the time accurately with a clock.

« Itis impossible to switch the diagnostic mode when an accelerator pedal position sensor circuit
has a malfunction.

« Always ECM returns to Diagnostic Test Mode | after ignition switch is turned OFF.

Engine speed will not rise more than 2,500 rpm due to the fuel cut

How to Set Diagnostic Test Mode Il (Self-diagnostic Results)

Confirm that accelerator pedal is fully released, turn ignition switch ON and wait 3 seconds.

Repeat the following procedure quickly five times within 5 seconds.

Fully depress the accelerator pedal.

Fully release the accelerator pedal.

Wait 7 seconds, fully depress the accelerator pedal and keep it for approx. 10 seconds until the MIL starts
blinking.

4. Fully release the accelerator pedal.

wo o N
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ECM has entered to Diagnostic Test Mode Il (Self-diagnostic results).

Ignition ON[
switch OFF Diagnostic test mode Il
S 7 sec. (Self-diagnostic results) More than
Within 10 sec ]
3 sec. 5 gec. starts. ' Erasing ECM
Fully P ). memory
depressed Vi — (. ;
Accelerator ©°F Approx. 10 sec.~ A~ L ¢ |
pedal Fully :
released
Diagnostic test mode Mode | Mode Il Mode |
PBIB0092E

How to Erase Diagnostic Test Mode Il (Self-diagnostic Results)

1. Set ECM in Diagnostic Test Mode Il (Self-diagnostic results). Refer to EC-68, "How to Set Diagnostic Test
Mode I (Self-diagnostic Results)" .

2. Fully depress the accelerator pedal and keep it for more than 10 seconds.
The emission-related diagnostic information has been erased from the backup memory in the ECM.

3. Fully release the accelerator pedal, and confirm the DTC 0000 is displayed.

DIAGNOSTIC TEST MODE | — BULB CHECK

In this mode, the MIL on the instrument panel should stay ON. If it remains OFF, check the bulb. Refer to DI-
45, "WARNING LAMPS" or see EC-669, "MIL AND DATA LINK CONNECTOR" .

DIAGNOSTIC TEST MODE | — MALFUNCTION WARNING

MIL Condition
ON When the malfunction is detected.
OFF No malfunction.

These DTC numbers are clarified in Diagnostic Test Mode |l (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 MIL 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 | (Malfunction warning), all displayed items are 1st trip DTCs. 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 DTCs or 1st trip DTCs. DTC No. is same as that of 1st trip DTC. These uniden-
tified codes can be identified by using the CONSULT-II or GST. A DTC will be used as an example for how to
read a code.

Example: DTC No. 1217 and 0335

Change of
DTC number
Indication | Indication
1217 0335
0.6 0.3 0.6
— la— —» |
ON— ™ M —
OFF 1.0/ (1110 1.8
i1 e I:t> —
0.6 0.3 0.3
[
1.8 1.6 1.3 2.1
N
0.3 Unit: seconds

PBIA3905E
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A particular trouble code can be identified by the number of four-digit numeral flashes. The “zero” is indicated
by the number of ten flashes. The length of time the 1,000th-digit numeral flashes on and off is 1.2 seconds
consisting of an ON (0.6-second) - OFF (0.6-second) cycle.

The 100th-digit numeral and lower digit numerals consist of a 0.3-second ON and 0.3-second OFF cycle.

A change from one digit numeral to another occurs at an interval of 1.0-second OFF. In other words, the later
numeral appears on the display 1.3 seconds after the former numeral has disappeared.

A change from one trouble code to another occurs at an interval of 1.8-second OFF.

In this way, all the detected malfunctions are classified by their DTC numbers. The DTC 0000 refers to no mal-
function. (See EC-8, "INDEX FOR DTC")

How to Erase Diagnostic Test Mode Il (Self-diaghostic Results)

The DTC can be erased from the back up memory in the ECM by depressing accelerator pedal. Refer to EC-
69, "How to Erase Diagnostic Test Mode 1l (Self-diagnostic Results)" .

« If the battery is disconnected, the DTC will be lost from the backup memory within approx 24

hours.
« Be careful not to erase the stored memory before starting trouble diagnoses.
OBD System Operation Chart

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

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

« When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data are
stored in the ECM memory, and the MIL will come on. For details, refer to EC-50, "Two Trip Detection
Logic" .

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

« The 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
(driving pattern C) without the same malfunction recurring. The “TIME” in “SELF-DIAGNOSTIC
RESULTS” mode of CONSULT-II will count the number of times the vehicle is driven.

« The 1st trip DTC is not displayed when the self-diagnosis results in OK for the 2nd trip.
SUMMARY CHART

Iltems Fuel Injection System Misfire Other
MIL (goes off) 3 (pattern B) 3 (pattern B) 3 (pattern B)
D.TC‘ Freeze Frame Data (no 80 (pattern C) 80 (pattern C) 40 (pattern A)
display)
1st Trip DTC (clear) 1 (pattern C), *1 1 (pattern C), *1 1 (pattern B)
1st Trip Freeze Frame Data *1, %2 *1, %2 1 (pattern B)

(clear)

For details about patterns B and C under “Fuel Injection System” and “Misfire”, see EC-72 .
For details about patterns A and B under “Other”, see EC-74 .

*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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RELATIONSHIP BETWEEN MIL, DTC, 1ST TRIP DTC AND DRIVING PATTERNS FOR “MISFIRE
" <EXHAUST QUALITY DETERIORATION>, “FUEL INJECTION SYSTEM”

This driving pattern satisfies with B and C patterns.

This driving pattern
satisfies with C but not B.

NG
Detection

This driving pattern

NG satisfies with B but not C.

Detection

OK
Detection

NG
Detection

Counter

DTC & i
Freeze 1

A
C
&
% Vehicle ! : '
O speed _if ilstyy Ly ilst st 4y 2ndyy ] WA ;
= Trip i iTrip 11 {Trip i
= OK it ING i1 NG i i
\9 ON : i o ¥

ONorrdl | L

MIL 0o P MIL lights up. n

lights up. &----: ' T T T X :
A MIL oo i MIL goes off. (C!
= goes off. i1 ! o o i “
s . i 1T ;
\¥; : N i

: 2 "
B | I 0 0 110

((1 NO DISPLAY

DISPLAY |

Frame
Data
ist trip !
Freeze
Frame
Data

1st trip
DTC

C
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<(1st trip) DTC & {1st trip) Freeze Frame Data>
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NO DISPLAY i

iDISPLAY |
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i

; o —
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)
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*3: When the same malfunction is
detected in two consecutive trips, the
DTC and the freeze frame data will
be stored in ECM.
*6: The 1st trip DTC and the 1st trip

*1: When the same malfunction is *2:  MIL will go off after vehicle is driven
detected in two consecutive trips, 3 times (pattern B) without any mal-
MIL will light up. functions.

*4: The DTC and the freeze frame data *5: When a malfunction is detected for
will not be displayed any longer after the first time, the 1st trip DTC and
vehicle is driven 80 times (pattern C) the 1st trip freeze frame data will be
without the same malfunction. (The stored in ECM.

DTC and the freeze frame data still
remain in ECM.)
*7: When the same malfunction is *8: 1st trip DTC will be cleared when

detected in the 2nd trip, the 1st trip
freeze frame data will be cleared.

vehicle is driven once (pattern C)
without the same malfunction after
DTC is stored in ECM.

EC-71

freeze frame data will be cleared at
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EXPLANATION FOR DRIVING PATTERNS FOR “MISFIRE <EXHAUST QUALITY DETERIORA-
TION>", “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.

« The B counter will be cleared when the malfunction is detected once regardless of the driving pattern.
« The B counter will be counted up when driving pattern B is satisfied without any malfunction.
« The MIL will go off when the B counter reaches 3. (*2 in OBD SYSTEM OPERATION CHART)

<Driving Pattern C>

Driving pattern C means the vehicle operation as follows:

The following conditions should be satisfied at the same time:

Engine speed: (Engine speed in the freeze frame data) £375 rpm

Calculated load value: (Calculated load value in the freeze frame data) x (1+0.1) [%]
Engine coolant temperature (T) condition:

« When the freeze frame data shows lower than 70°C (158°F), T should be lower than 70°C (158°F).

« When the freeze frame data shows higher than or equal to 70°C (158°F), T should be higher than or equal
to 70°C (158°F).

Example:

If the stored freeze frame data is as follows:

Engine speed: 850 rpm, Calculated load value: 30%, Engine coolant temperature: 80°C (176°F)

To be satisfied with driving pattern C, the vehicle should run under the following conditions:

Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more than 70°C

(158°F)

« The C counter will be cleared when the malfunction is detected regardless of vehicle conditions above.

« The C counter will be counted up when vehicle conditions above 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 once without the same malfunction after DTC
is stored in ECM.
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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 pattern
satisfies with A but not B.

NG NG

Detection

OK
Detection

Vehicle
speed --

<Driving Pattern>
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NG
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*1: When the same malfunction is *2:

detected in two consecutive trips,
MIL will light up.

*4: The DTC and the freeze frame data *5:

will not be displayed any longer after
vehicle is driven 40 times (pattern A)
without the same malfunction.

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

*7: When the same malfunction is
detected in the 2nd trip, the 1st trip
freeze frame data will be cleared.

MIL will go off after vehicle is driven
3 times (pattern B) without any mal-
functions.

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

EC-73

*3:

*6:

When the same malfunction is
detected in two consecutive trips, the
DTC and the freeze frame data will
be stored in ECM.

1st trip DTC will be cleared after
vehicle is driven once (pattern B)
without the same malfunction.
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EXPLANATION FOR DRIVING PATTERNS EXCEPT FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM”

<Driving Pattern A>

Engine . o
coolant C °R)
temperature
70 (158)
40 (104)
20 (68)
: (2) Engine coolant temperature should change more than 20°C
} + °F) after starti ine.
T I P (68°F) after starting engin
IGN ON IGN OFF
1
Engine l i
speed : :)/—(3) Ignition switch should be changed from “ON" to “OFF".
rom I |
: ! {4) Engine speed should go over 400 rpm.
' |
400 I ———\
0 f T
AEC574

« The A counter will be cleared when the malfunction is detected regardless of (1) - (4).
« The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.
« The DTC will not be displayed after the A counter reaches 40.

<Driving Pattern B>

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

« The B counter will be cleared when the malfunction is detected once regardless of the driving pattern.
« The B counter will be counted up when driving pattern B is satisfied without any malfunctions.
« The MIL will go off when the B counter reaches 3 (*2 in OBD SYSTEM OPERATION CHART).
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TROUBLE DIAGNOSIS

Trouble Diagnosis Introduction
INTRODUCTION

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

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

A visual check only may not find the cause of the incidents. A road
test with CONSULT-II (or GST) or a circuit tester connected should
be performed. Follow the Work Flow on EC-76 .

Before undertaking actual checks, take a few minutes to talk with a
customer who approaches with a driveability complaint. The cus-
tomer can supply good information about such incidents, especially
intermittent ones. Find out what symptoms are present and under
what conditions they occur. A Diagnostic Worksheet like the example
on EC-78 should be used.

Start your diagnosis by looking for conventional malfunctions first.
This will help troubleshoot driveability malfunctions on an electroni-
cally controlled engine vehicle.

EC-75
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TROUBLE DIAGNOSIS

WORK FLOW
Flow Chart
CHECK IN
A 4
CHECK INCIDENT CONDITIONS. | STEP |
Listen to customer complaints. (Get symptoms.)
A 4
CHECK DTC AND FREEZE FRAME DATA.
Check and PRINT OUT (write down) (1st trip) DTC and Freeze Frame Data (Pre-check). Paste it *q
on repair order sheet. Then clear. Also check related service bulletins for information. [ STEP Il
Symptoms collected. No symptoms, except MIL lights up,
or (1st trip) DTC exists at STEP II.
A 4
—{ Verify the symptom by driving in the condition the customer described. SRR N — STEP Il
Normal Code (at STEP 1) Malfunction Code (at STEP II)
Y A4
INCIDENT CONFIRMATION | 2 STEP |V
Verify the DTC by performing the “DTC Confirmation Procedure”.
y
—> Choose the appropriate action. | S — N IR
Malfunction Code (at STEP Il or V) Normal Code (at both STEP Il and IV)
v
| BASIC INSPECTION ‘
| SYMPTOM BASIS (at STEP | or lll) With CONSULT-II
+ Without CONSULT-I ¥ _
Perform
| Perform inspections according to Symptom Matrix Chart. l “DATA
TMaIfunction is not detected.| MONITOR
v v (SPEC)’.’
| TROUBLE DIAGNOSIS FOR DTC PXXXX. *4| mode with
CONSULT-II. STEP VI
Malfunction is detected. If NG, perform
v “TROUBLE
| REPAIR/REPLACE | DIAGNOSIS —
SPECIFICATION
VALUE”. *6
A 4 —_—
FINAL CHECK
NG| Confirm that the incident is completely fixed by performing BASIC INSPECTION and DTC | STEP VI
Confirmation Procedure (or OVERALL FUNCTION CHECK). Then, erase the unnecessary
(already fixed) (1st trip) DTCs in ECM and TCM (Transmission control module).
lOK
CHECK OUT
If the completion of SRT is needed, drive vehicle under the specific driving pattern. *5
PBIB1043E
*1  If time data of “SELF-DIAG *2  If the incident cannot be verified, per- *3 If the on board diagnostic system

*4

RESULTS” is other than “0” or “[11]",
perform EC-137, "TROUBLE DIAG-
NOSIS FOR INTERMITTENT INCI-
DENT" .

If malfunctioning part cannot be
detected, perform EC-137, "TROU-
BLE DIAGNOSIS FOR INTERMIT-
TENT INCIDENT" .

form EC-137, "TROUBLE DIAGNO-

SIS FOR INTERMITTENT

cannot be performed, check main
power supply and ground circuit.

INCIDENT" . Refer to EC-138, "POWER SUPPLY
CIRCUIT FOR ECM" .
*5 EC-62, "Driving Pattern"” *6 EC-133, "TROUBLE DIAGNOSIS -

SPECIFICATION VALUE"
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Description for Work Flow

STEP DESCRIPTION
STEP | Get detailed information about the conditions and the environment when the incident/symptom occurred using the
EC-77, "DIAGNOSTIC WORKSHEET" .
Before confirming the concern, check and write down (print out using CONSULT-II or GST) the (1st trip) DTC and the
(1st trip) freeze frame data, then erase the DTC and the data. (Refer to EC-65 .) The (1st trip) DTC and the (1st trip)
freeze frame data can be used when duplicating the incident at STEP Ill & IV.
STEP I If the incident cannot be verified, perform EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
Study the relationship between the cause, specified by (1st trip) DTC, and the symptom described by the customer.
(The Symptom Matrix Chart will be useful. See EC-87, "Symptom Matrix Chart" .)
Also check related service bulletins for information.
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-II
STEP Il to the vehicle in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis results.
If the incident cannot be verified, perform EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
If the malfunction code is detected, skip STEP IV and perform STEP V.
Try to detect the (1st trip) DTC by driving in (or performing) the DTC Confirmation Procedure. Check and read the (1st
trip) DTC and (1st trip) freeze frame data by using CONSULT-II or GST.
During the (1st trip) DTC verification, be sure to connect CONSULT-II to the vehicle in DATA MONITOR (AUTO TRIG)
STEP IV mode and check real time diagnosis results.
If the incident cannot be verified, perform EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
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 alternative.
The NG result of the Overall Function Check is the same as the (1st trip) DTC detection.
Take the appropriate action based on the results of STEP | through IV.
STEPV If the malfunction c_od_e i_s indicated, proceed to TROUBLE DIAGNOSIS FOR DTC PXXXX.l .
If the normal code is indicated, proceed to the BASIC INSPECTION. (Refer to EC-82, "Basic Inspection" .) Then per-
form inspections according to the Symptom Matrix Chart. (Refer to EC-87, "Symptom Matrix Chart" .)
Identify where to begin diagnosis based on the relationship study between symptom and possible causes. Inspect the
system for mechanical binding, loose connectors or wiring damage using (tracing) “Harness Layouts”.
Gently shake the related connectors, components or wiring harness with CONSULT-II 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 CONSULT-II.
STEP VI Refer f[o EC-l.Ol , EC-127 . . . o o ' o
The Diagnostic Procedure in EC section contains a description based on open circuit inspection. A short circuit
inspection is also required for the circuit check in the Diagnostic Procedure. For details, refer to “Circuit Inspection” in
GI-25, "How to Perform Efficient Diagnosis for an Electrical Incident” .
Repair or replace the malfunction parts.
If malfunctioning part cannot be detected, perform EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCI-
DENT".
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 [DTC No. PO000] is detected. If the incident is
STEP VII still detected in the final check, perform STEP VI by using a method different from the previous one.

Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) (1st trip) DTC in ECM
and TCM (Transmission control module). (Refer to EC-65, "HOW TO ERASE EMISSION-RELATED DIAGNOSTIC
INFORMATION" and AT-41, "HOW TO ERASE DTC" or AT-419, "HOW TO ERASE DTC" )

DIAGNOSTIC WORKSHEET

Description

There are many operating conditions that lead to the malfunction of
engine components. A good grasp of such conditions can make trou-

bleshooting faster and more accurate. KEY POINTS

In general, each customer feels differently about a incident. It is . _
important to fully understand the symptoms or conditions for a cus- WHAT ... Vehicle & engine model
tomer complaint. WHEN ... Date, Frequencies

Utilize a diagnostic worksheet like the one on the next page in order

to organize all the information for troubleshooting. HOW ... \(/)Vpe:ating C°3.f.iti°ns’
Some conditions may cause the MIL to come on steady or blink and Sye;:ptce;nzon itions,

DTC to be detected. Examples:
« Vehicle ran out of fuel, which caused the engine to misfire.

WHERE..... Road conditions

SEF907L
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TROUBLE DIAGNOSIS

« Fuel filler cap was left off or incorrectly screwed on, allowing fuel to evaporate into the atmosphere.
Worksheet Sample

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

[] Vehicle ran out of fuel causing misfire

Fuel and fuel fille . .
ueland fuettiiler cap [] Fuel filler cap was left off or incorrectly screwed on.

[] Impossible to start [ No combustion [] Partial combustion
[1 Partial combustion affected by throttle position
[] Partial combustion NOT affected by throttle position
[[] Possible but hard to start [] Others [ |

[] Startability

[] No fast idle [] Unstable [] High idle ] Low idle

L1 Idling [] Others [ 1

Symptoms

[] Stumble [] Surge [] Knock [] Lack of power
[[] Driveability ["] Intake backfire [] Exhaust backfire
] Others [ |

[] At the time of start 1 While idling
[] Engine stall [] While accelerating ] While decelerating
[] Just after stopping ] While loading

Incident occurrence [] Just after delivery (1 Recently

[ In the morning ] At night [] In the daytime
Frequency ] All the time ] Under certain conditions [] Sometimes
Weather conditions [] Not affected
Weather []Fine [] Raining 1 Snowing [] Others [ 1
Temperature ] Hot [T warm ] Cool [ Cold ] Humid ‘F

] Cold [] During warm-up [] After warm-up

Engine conditions Engine speed | | | | |
1 1 1 1
0 2,000 4,000 6,000 8,000 rpm
Road conditions ] In town ] In suburbs [ Highway [] Off road (up/down)
[T Not affected
[] At starting ] While idling [] At racing
o o (] While accelerating ] While cruising
Driving conditions [_] While decelerating (] While turning (RH/LH)
Vehicle speed L. | ! | ] | ! | 1 | ! |
0 10 20 30 40 50 60 MPH
Malfunction indicator lamp (] Turned on [] Not turned on

MTBL0017
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DTC Inspection Priority Chart
If some DTCs are displayed at the same time, perform inspections one by one based on the following priority
chart.

NOTE:
If DTC U1000 and/or U1001 is displayed with other DTC, first perform the trouble diagnosis for DTC EC
U1000, U1001. Refer to EC-145, "DTC U1000, U1001 CAN COMMUNICATION LINE" .

Priority Detected items (DTC)

1 « U1000 U1001 CAN communication line

« P0101 P0102 P0103 Mass air flow sensor

« P0112 P0113 P0127 Intake air temperature sensor

« P0117 P0118 P0125 Engine coolant temperature sensor

« P0122 P0123 P0222 P0223 P1225 P1226 P1229 P2135 Throttle position sensor
« P0128 Thermostat function

« P0181 P0182 P0183 Fuel tank temperature sensor

« P0327 P0328 Knock sensor

« P0335 Crankshaft position sensor (POS)

« P0340 P0345 Camshaft position sensor (PHASE)

« P0403 EGR volume control valve

« P0460 P0461 P0462 P0463 Fuel level sensor

« P0500 Vehicle speed sensor

« P0O605 ECM

« P0705 Park/Neutral position (PNP) switch

e P1610 - P1615 NATS

« P1706 Park/Neutral position (PNP) switch

o P2122 P2123 P2127 P2128 P2138 Accelerator pedal position sensor
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Priority

Detected items (DTC)

2

P0037 P0038 P0057 PO058 Heated oxygen sensor 2 heater

P0138 P0139 P0158 P0159 P1146 P1147 P1166 P1167 Heated oxygen sensor 2
P0405 P0406 EGR temperature sensor

P0441 EVAP control system purge flow monitoring

P0444 P0445 P1444 EVAP canister purge volume control solenoid valve

P0447 P1446 EVAP canister vent control valve

P0452 P0453 EVAP control system pressure sensor

P0550 Power steering pressure sensor

P1031 P1032 P1051 P1052 A/F sensor 1 heater

P1065 ECM power supply

P1111 P1136 Intake valve timing control solenoid valve

P1122 Electric throttle control function

P1124 P1126 P1128 Electric throttle control actuator

P1217 Engine over temperature (OVERHEAT)

P1271 P1272 P1273 P1274 P1276 P1278 P1279 P1281 P1282 P1283 P1284 P1286 P1288 P1289 A/F sensor 1
P1800 VIAS control solenoid valve

P1805 Brake switch

P0011 P0021 Intake valve timing control

P0171 P0172 P0174 P0175 Fuel injection system function
P0300 - PO306 Misfire

P0400 P1402 EGR system

P0420 P0430 Three way catalyst function

P0442 EVAP control system (SMALL LEAK)

P0455 EVAP control system (GROSS LEAK)

P0456 EVAP control system (VERY SMALL LEAK)

P0506 P0507 Idle speed control system

PO705 - P0882 P1705 P1760 A/T related sensors, solenoid valves and switches
P1121 Electric throttle control actuator

P1211 TCS control unit

P1212 TCS communication line

P1564 ASCD steering switch

P1572 ASCD brake switch

P1574 ASCD vehicle speed sensor
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Fail-safe Chart
When the DTC listed below is detected, the ECM enters fail-safe mode and the MIL lights up.

UBS0091G

DTC No. Detected items Engine operating condition in fail-safe mode
P0102 Mass air flow sensor circuit | Engine speed will not rise more than 2,400 rpm due to the fuel cut.
P0103
P0O117 Engine coolant tempera- Engine coolant temperature will be determined by ECM based on the time after turning
P0118 ture sensor circuit ignition switch ON or START.
CONSULT-II displays the engine coolant temperature decided by ECM.
. Engine coolant temperature decided
Condition (CONSULT-Il display)
Just as ignition switch is turned o o
ON or Start 40°C (104°F)
More than approx. 4 minutes after o o
ignition ON or Start 80°C (176°F)
40 - 80°C (104 - 176°F)
Except as shown above (Depends on the time)
When the fail-safe system for engine coolant temperature sensor is activated, the cooling
fan operates while engine is running.
P0122 Throttle position sensor The ECM controls the electric throttle control actuator in regulating the throttle opening in
P0123 order for the idle position to be within +10 degrees.
P0222 The ECM regulates the opening speed of the throttle valve to be slower than the normal
P0223 condition.
P2135 So, the acceleration will be poor.
P1121 Electric throttle control While the vehicle is driving, it slows down gradually by fuel cut. After the vehicle stops,
actuator the engine stalls.
(ECM detect the throttle The engine can restart in N or P position, and engine speed will not exceed 1,000 rpm or
valve is stuck open.) more.
P1122 Electric throttle control ECM stops the electric throttle control actuator control, throttle valve is maintained at a
function fixed opening (approx. 5 degrees) by the return spring.
P1124 Throttle control motor relay | ECM stops the electric throttle control actuator control, throttle valve is maintained at a
P1126 fixed opening (approx. 5 degrees) by the return spring.
P1128 Throttle control motor ECM stops the electric throttle control actuator control, throttle valve is maintained at a
fixed opening (approx. 5 degrees) by the return spring.
P1229 Sensor power supply ECM stops the electric throttle control actuator control, throttle valve is maintained at a
fixed opening (approx. 5 degrees) by the return spring.
p2122 Accelerator pedal position | The ECM controls the electric throttle control actuator in regulating the throttle opening in
pP2123 sensor order for the idle position to be within +10 degrees.
p2127 The ECM regulates the opening speed of the throttle valve to be slower than the normal
p2128 condition.
pP2138 So, the acceleration will be poor.

« When there is an open circuit on MIL circuit, the ECM cannot warn the driver by lighting MIL up when
there is malfunction on engine control system.
Therefore, when electrical controlled throttle and part of ECM related diagnoses are continuously detected
as NG for 5 trips, ECM warns the driver that engine control system malfunctions and MIL circuit is open by
means of operating fail-safe function.
The fail-safe function also operates when above diagnoses except MIL circuit are detected, and demands
the driver to repair the malfunction.

Engine operating condition in fail-safe mode

Engine speed will not rise more than 2,500 rpm due to the fuel cut
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Basic Inspection
1. INSPECTION START

1. Check service records for any recent repairs that may indicate a related malfunction, or a current need for
scheduled maintenance.

2. Open engine hood and check the following:

- Harness connectors for improper connections

- Wiring harness for improper connections, pinches and cut
- Vacuum hoses for splits, kinks and improper connections
- Hoses and ducts for leaks

- Air cleaner clogging =

- Gasket

3. Confirm that electrical or mechanical loads are not applied. =

- Headlamp switch is OFF. <erosau

- Air conditioner switch is OFF.

- Rear window defogger switch is OFF.

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

4. Start engine and warm it up until engine coolant temperature

indicator points the middle of gauge. E

Ensure engine stays below 1,000 rpm. TEMP =%
Kl\_)’1
120 270
L

5. Run engine at about 2,000 rpm for about 2 minutes under no
load.
. _ WL T

6. Make sure that no DTC is displayed with CONSULT-II or GST. \\\\\\\\\ ‘\1 I ////%

OK or NG N 5 ’?a
OK >>GOTOS3. ¢ 62
NG >>GOTO?2 SN A

=, O. 73
=1 ~ '3
Z.0 8

Ed x1000 r/min \g

2. REPAIR OR REPLACE

Repair or replace components as necessary according to corresponding Diagnostic Procedure.

>> GO TO 3.
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3. CHECK TARGET IDLE SPEED

® With CONSULT-II
1. Run engine at about 2,000 rpm for about 2 minutes under no load.

2. Rev engine (2,000 to 3,000 rpm) two or three times under no
load, then run engine at idle speed for about 1 minute.

SEF978U

3. Read idle speed in “DATA MONITOR"” mode with CONSULT-II.
DATA MONITOR
MIT: 625 £ 50 rpm MONITOR NO DTC
4-speed A/T: 700 £50 rpm (in P or N position) ENG SPEED XXX rpm
5-speed A/T: 675+ 50 rpm (in P or N position)

SEF058Y

& Without CONSULT-II
1. Run engine at about 2,000 rpm for about 2 minutes under no load.

2. Rev engine (2,000 to 3,000 rpm) two or three times under no load, then run engine at idle speed for about
1 minute.

3. Check idle speed.

M/T: 625+ 50 rpm

4-speed A/T: 700 £50 rpm (in P or N position)

5-speed A/T: 675+ 50 rpm (in P or N position)
OK or NG

OK >> GO TO 10.
NG >> GO TO 4.

4. PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING

1. Stop engine.
2. Perform EC-45, "Accelerator Pedal Released Position Learning” .

>> GO TO 5.

5. PERFORM THROTTLE VALVE CLOSED POSITION LEARNING

Perform EC-45, "Throttle Valve Closed Position Learning” .

>> GO TO 6.
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6. PERFORM IDLE AIR VOLUME LEARNING

Refer to EC-46, "Idle Air Volume Learning” .
Is Idle Air Volume Learning carried out successfully?

Yes or No
Yes >> GO TO 7.
No >> 1. Follow the instruction of Idle Air Volume Learning.

2.GOTO 4.

7. CHECK TARGET IDLE SPEED AGAIN

® With CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Read idle speed in “DATA MONITOR” mode with CONSULT-II.

M/T: 625 £ 50 rpm

4-speed A/T: 700 =50 rpm (in P or N position)

5-speed A/T: 675+ 50 rpm (in P or N position)
& Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.
2. Check idle speed.

M/T: 625 £ 50 rpm

4-speed A/T: 700 =50 rpm (in P or N position)

5-speed A/T: 675 £ 50 rpm (in P or N position)
OK or NG

OK >> GO TO 10.
NG >> GO TO 8.

8. DETECT MALFUNCTIONING PART

Check the following.

« Check camshaft position sensor (PHASE) and circuit. Refer to EC-270 .
« Check crankshaft position sensor (POS) and circuit. Refer to EC-264 .
OK or NG

OK >>GO TO 9.
NG >> 1. Repair or replace.

2.GOTO 4.

9. CHECK ECM FUNCTION

1. Substitute another known-good ECM to check ECM function. (ECM may be the cause of an incident, but
this is the rarely the case.)

2. Perform initialization of NVIS (NATS) system and registration of NVIS (NATS) ignition key IDs. Refer to
BL-99, "NVIS(NISSAN Vehicle Immobilizer System-NATS)" .

>> GO TO 4.
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10. cHECK IGNITION TIMING

1. Runengine atidle.
2. Check ignition timing with a timing light.

M/T: 15+ 5°BTDC

A/T. 15+ 5°BTDC (in P or N position)
OK or NG

OK >> INSPECTION END
NG >> GO TO 11.

11 PERFORM ACCELERATOR PEDAL RELEASED POSITION LEARNING

1. Stop engine.
2. Perform EC-45, "Accelerator Pedal Released Position Learning” .

>>GO TO 12.

12 PERFORM THROTTLE VALVE CLOSED POSITION LEARNING

Perform EC-45, "Throttle Valve Closed Position Learning" .

>>GO TO 13.

13 PERFORM IDLE AIR VOLUME LEARNING

Refer to EC-46, "Idle Air Volume Learning" .
Is Idle Air Volume Learning carried out successfully?

Yes or No

Yes >> GO TO 14.
No >> 1. Follow the instruction of Idle Air Volume Learning.

2.GOTOA4.

14. cHECK TARGET IDLE SPEED AGAIN

() With CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Read idle speed in “DATA MONITOR” mode with CONSULT-II.

M/T: 625 + 50 rpm

4-speed A/T: 700 £50 rpm (in P or N position)

5-speed A/T: 67550 rpm (in P or N position)
& Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.
2. Check idle speed.

M/T: 625+ 50 rpm

4-speed A/T: 700 £50 rpm (in P or N position)

5-speed A/T: 675+ 50 rpm (in P or N position)
OK or NG

OK >> GO TO 15.
NG >> GO TO 17.
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15. cHECK IGNITION TIMING AGAIN

1. Run engine atidle.
2. Check ignition timing with a timing light.
M/T:  15+5°BTDC
A/T.  15+£5°BTDC (in P or N position)

OK or NG

OK >> INSPECTION END
NG >> GO TO 16.

16 CHECK TIMING CHAIN INSTALLATION

Check timing chain installation. Refer to EM-55, "TIMING CHAIN" .
OK or NG

OK >> GO TO 17.
NG >> 1. Repair the timing chain installation.

2.GOTO 4.

17. DETECT MALFUNCTIONING PART

Check the following.

o Check camshatft position sensor (PHASE) and circuit. Refer to EC-270 .
« Check crankshaft position sensor (POS) and circuit. Refer to EC-264 .
OK or NG

OK >> GO TO 18.
NG >> 1. Repair or replace.

2.GOTO 4.

18. cHECK ECM FUNCTION

1. Substitute another known-good ECM to check ECM function. (ECM may be the cause of an incident, but
this is the rarely the case.)

2. Perform initialization of NVIS (NATS) system and registration of NVIS (NATS) ignition key IDs. Refer to
BL-99, "NVIS(NISSAN Vehicle Immobilizer System-NATS)" .

>>GO TO 4.
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Symptom Matrix Chart
SYSTEM — BASIC ENGINE CONTROL SYSTEM
SYMPTOM
I
z O
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=z ~
T g & -
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O o L_IlJ = (@] = O]
x o w < = e x
w oz 0 e O -
= w | W = | I
© J e | < a|= |2 |=
< L < | = g |»v |5 |
= ) Z | O O] o|F | Z | o | W | Reference
w Z E S S E x5 § z | Page
14 O w | s [a) =z | Z E ||'|_J | O |2
= @ Q % = ) ®) =) < [ O =
x| L2 |3 2 I E|F|2|2 5|8
< |39 (12|l < | L |0 <
= < > o) e} e L o o %) 1]
n = o o = = m = w w [a]
n | Q| Z w i a| = |lol< |22
0 E Y |uw 2|2 /5120 5|5 %
< % < v (@) a] T o < T %] N 5
28 £/%2|g83/29/%8 8 % k&
T @zl |S Tzl |m |0 |d|d o
Warranty symptom code AA| AB| AC| AD| AE| AF| AG| AH| AJ| AK| AL| AM| HA
Fuel Fuel pump circuit 1 1 2 3 2 2 2 3 2 | EC-639
Fuel pressure regulator system 3 3 4 4 4 4 4 4 4 4 EC-48
Injector circuit 1 1 2 3 2 2 2 2 EC-633
Evaporative emission system 3 3 4 4 4 4 4 4 4 4 EC-671
Air Positive crankcase ventilation sys- 4 4 4 4 4 4 4 4 1 EC-684
tem 3 3
Incorrect idle speed adjustment 1 1 1 1 1 EC-82
. EC-403,
Electric throttle control actuator 1 1 2 3 3 2 2 2 2 2 2 EC-405
Ignition | Incorrect ignition timing adjustment 3 3 1 1 1 1 1 1 EC-82
Ignition circuit 1 1 2 2 2 2 2 2 EC-613
EGR EGR volume control valve circuit 2 EC-286
2 3 3 3 2 2 3 3 EC-278
EGR system 2 1 EC-529
Main power supply and ground circuit 2 2 3 3 3 3 3 2 3 EC-138
. - EC-160,
Mass air flow sensor circuit 2 EC-168
1
. N EC-179,
Engine coolant temperature sensor circuit 3 3 EC-190
EC-384,
EC-467 ,
3 EC-474,
Lo EC-481 ,
A/F sensor 1 circuit 1 2 2 2| 2 2 EC-490
EC-499 ,
EC-507 ,
EC-518
EC-184,
EC-246 ,
Throttle position sensor circuit EC-459,
EC-461 ,
2 2 EC-601
EC-589
Accelerator pedal position sensor circuit 3 2 1 EC-595,
EC-607
Knock sensor circuit 2 3 EC-259
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SYMPTOM
I
z ©
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=z <)
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< L < o = w %] =) i
= 0] Z |0 Q ol |Z | @ | W | Reference
@ Z | 0|0 |w|Z Fle |9 |2 |2
| < |23 E O |5 |z | Page
o4 O w|ls o|lz|z | H|1 o2
= o Q @x = o) o =) < Ll 1 =
x| L2 | 2|/¥ 12 zT|E|R|=2 o= 2
L1202 5 = |0 |3 < | S |o|o <
o | &2 0|92 |23 | |2 | w|lwla
n | |Zz|* W || @ g < |2=2|2
o ElZ|u |2 =5 4| o | o | &
2 | uw o |l o | T z o
< = < Y = 0 < I %) %) ]
Elo|z|2 8|z 523|849 |49k
L |1CQ o S =
pd L o = | o | A >
T8 2|5 S Tlela|a B3| 5|03
Warranty symptom code AA| AB| AC| AD| AE| AF| AG| AH| AJ| AK| AL | AM| HA
Crankshaft position sensor (POS) circuit 2 2 EC-264
Camshalft position sensor (PHASE) circuit 3 2 EC-270
Vehicle speed signal circuit 2 3 3 3 EC-370
Power steering pressure sensor circuit 2 3 3 EC-376
EC-381,
ECM 2 2 3 3 3 3 3 3 3 3 3 EC-302
Int_ake valve timing control solenoid valve cir- 3 2 1 3 2 2 3 3 EC-396
cuit
PNP switch circuit 3 3 3 3 3 EC-571
VIAS control solenoid valve circuit 1 EC-579
Refrigerant pressure sensor circuit 2 3 3 4 EC-650
Electrical load signal circuit 3 EC-655
Air conditioner circuit 2 2 3 3 3 3 3 3 3 3 2 | ATC-30
. . . BRC-53 or
ABS actuator and electric unit (control unit) 4 BRC-97

1 - 6: The numbers refer to the order of inspection.
(continued on next page)
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TROUBLE DIAGNOSIS

SYSTEM — ENGINE MECHANICAL & OTHER

SYMPTOM
I
z 0
—_~ I
e =
I < & -
o = o S |z w
0 %) T S| E |0 |k
- = z O I o = %
= < | 9|2 Wla 2|2 |G
14 = | B al|l=s|2 =
< L)< | = |wm| 2 35 @
= G |2 | 0o o ol F | Z2 | ® | W | Reference
o Z O O Ll Z [ o @] P4 a age
Y 5 5 2|2 E|lzz E|c§ 5 ™
E t o f|z|3/2|% |5 |a|f 3
x| 2|2 2T E|FR 2|2 5%
< | 2|2 |6 |2|o|3|< @ L0 |
0 L 2/0]|9 12 2 ¢ |2 |w | w A
»n | 9|z | WO o |2 < | > | >
o) El < lu |22 /353/2 0 5 52
< % < N O o L 0) < T 7)) 0 %
x| 0O |l |0 |p|2|5|0|Y 0|0 &
< |z |Wja|g |20 78 2 |2|xX|xX|<
I Ww|I | »nw | 3J|TT | xx |2 |n |0 W | W|aod
Warranty symptom code AA| AB| AC| AD| AE| AF| AG| AH| AJ| AK| AL | AM| HA
Fuel Fuel tank FL-9
5
Fuel piping 5 5 5 5 5 5 EM-40
Vapor lock 5 —
Valve deposit —
Poor fuel (Heavy weight gaso- 5 51 5|5 51 5 5 .
line, Low octane)

Air Air duct EM-15
Air cleaner EM-15
Air leakage from air duct
(Mass air flow sensor — electric EM-15
throttle control actuator) 5 5 5 5 5 5

. 5 5 5 5
Electric throttle control actuator EM-17
Air leakage from intake manifold/ EM-17,
Collector/Gasket EM-25
Cranking | Battery SC-4
1 1 1 1 1 1 1
Generator circuit SC-24
Starter circuit 3 1 SC-10
Signal plate 6 EM-118
PNP switch 4 AT-105 or
AT-466
Engine Cylinder head
- 5 5 5 5 5 5 5 5 EM-96
Cylinder head gasket 4 3
Cylinder block
Piston 4
Piston ring
- 6 6 6 6 6 6 6 6 EM-118
Connecting rod
Bearing
Crankshaft

EC-89
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EM.pdf#page=40
EM.pdf#page=15
EM.pdf#page=15
EM.pdf#page=15
EM.pdf#page=17
EM.pdf#page=17
EM.pdf#page=25
SC.pdf#page=4
SC.pdf#page=24
SC.pdf#page=10
EM.pdf#page=118
AT.pdf#page=105
AT.pdf#page=466
EM.pdf#page=96
EM.pdf#page=118

TROUBLE DIAGNOSIS

SYMPTOM
I
z o
~ I
3 = y
. g fid —
o 5 i S |z W
O 2 4 £ 0 z ¢
w 0 w @ | =19 Z
b < o g: wla % a | o
< w 2 o 2 E (2] % x
= O | 2 | o O] o |+~ |2 | ® | W | Reference
[%2] b4 (@) [a)]
w z | O |0 |w & Fle | o | £ |2z | page
o oo lslalE|=z|z|uW o 3
= — Z o [ — (@) =
E z 8 5 2 Q 2 < u | [a)
1 3|2z 2 T E|R|2|D2|2 %
P | 9D [S) @) o < w 5 L (@] |
n [ fZ|10|9 |2 |2 || | 2 |w|wla
o | » S|z |2 |u |8 | glx|=>]|2
w E (XL 1d T3>z Y| 0 &
Z = < A (@) )] T 0] = T %) %) I
2o g5 £33/ 53328 &8 ¢cL
V] |
z L o = O >
T8 £|%5|S T &/2 3|38 &|&| 3
Warranty symptom code AA| AB| AC| AD| AE| AF| AG| AH| AJ| AK| AL | AM| HA
Valve Timing chain EM-55
mser(;ha- Camshaft EM-77
Intake valve timing control 5 5 5 5 5 5 5 5 EM-55
Intake valve 3 o
EM-
Exhaust valve
Exhaust Exhaust manifold/Tube/Muffler/ 5
Gasket 5/ 5 5| 5|5 5| 5 5 EM' LEX
Three way catalyst B
Lubrica- Qil pan/Qil strainer/Oil pump/Oil EM-31, LU-
tion filter/Oil gallery/Qil cooler 8,LU-9,
5/ 5 5| 5|5 5| 5 5 LU-13
Qil level (Low)/Filthy oil LU-6
Cooling Radiator/Hose/Radiator filler cap CO-10
Thermostat 5 CO-22
Water pump 5 5 5 5 5 5 5 4 5 CO-17
Water gallery CO-24
Coolant level (Low)/Contami- 5 co-8
nated coolant —
NVIS (NISSAN Vehicle Immobilizer System — 1 1 EC-67 or
NATS) BL-99

1 - 6: The numbers refer to the order of inspection.

EC-90


EM.pdf#page=55
EM.pdf#page=77
EM.pdf#page=55
EM.pdf#page=96
EM.pdf#page=27
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LU.pdf#page=8
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BL.pdf#page=99

TROUBLE DIAGNOSIS

Engine Control Component Parts Location

EGR temperature sensor
EGR volume control valve

Electric throttle control actuator (with built in
throttle position sensor, throttle control motor)

EVAP canister purge volume control
solenoid valve

Ignition coil (with power transistor
and spark plug) (bank 1)
Injector (bank 1)

Knock sensor

EVAP service port

Ignition coil (with power
transistor and
spark plug) (bank 1)

Injector (bank 1) Fuel damper

3 Engine coolant temperature
VIAS control solenoid sensor

valve

Mass air flow sensor
(with built in intake air
temperature sensor)

Power valve actuator

Power steering
pressure sensor

Injector
(bank 2)

Refrigerant pressure
sensor

Crankshaft position
sensor (POS)

Ignition coil (with power
transistor and spark
plug) (bank?2)

BBIA0213E
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TROUBLE DIAGNOSIS

‘ Engine coolant //
temperature sensor

\» Fuse and fusible 08 Wik
3 link box C VRS

. _ Refrigerant pressure sensor
Engine front =\®
L&\: harness connector

Cooling fan motor-1
harness connector

Vehicle front D

Cooling fan motor-2
harness connector \

S

gl

Engine front D

EIENY
Engine front
‘ Intake valve
timing control
solenoid valve
(bank 2)
harness connector

Intake valve timing
control solenoid
valve (bank 1)
harness connector

BBIA0261E
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TROUBLE DIAGNOSIS

sensor (PHASE) (bank 1)
harness connector

P=TER ()
amshaft position
sensor (PHASE) (bank 2)
harness connector

View with intake manifold collector removed

Injector harness
connectors

< VIAS control

Engine front
v ( uly
7 solenoid valve ”

SN

2 e

Y7 Py
(& NCRWED L
I ‘t\ L) ‘g’"‘ N

I; <

X Power valve
actuator “W V2 :‘
ROl 5O 8 2%
SR~ % AR

Ignition coil

{bank 1)

harness connector

harness connecto
{bank 2)

EC-93
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TROUBLE DIAGNOSIS

View with intake air duct removed \
SR A D
VLD = EGR volume control valve’
%ha[ness connector
o .

EGR temperature sensor
harness connector

Front electronic
controlled engine
mount harness

connector \

View with intalgiair duct removed

connector

(4-speed A/T models)

View with intake air duct removed
W\ —
\\<’/ ! Rear electronic

. —
Rear electronic controlled
engine mount harness

>‘ .

__controlled engine

—mount harness
connector

-
—\—Air cleaner housiﬂgj—m‘(

View from under vehicle

Power steering
pressure sensor
harness connector

7 PNP switch

harness connector
"\ (4-speed A/T models)

PNP switch
“ harness connector
0 (5-speed A/T models)

\
v

Front

EC-94
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TROUBLE DIAGNOSIS

Three way
catalyst
(Manifold)

HO282
(Bank 2)

A/F sensori

(Bank 2) @
®
®

® © O

A/F sensor1
(Bank 1)

Three way
catalyst
(Manifold)

HO282
(Bank 1)

Bank

Specific group of cylinder sharing a common
control sensor, bank 1

always contains cylinder number 1,

bank 2 is the opposite bank.

No. of sensor

Location of a sensor in relation the engine
air flow, starting from the

fresh air intake through to the vehicle tailpipe
in order numbering 1, 2, 3, and so on

Three way
catalyst
(Under Floor) Muffler

\

]

Vehicle Front <:|

PBIB1686E
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TROUBLE DIAGNOSIS

S~
A/F sensor 1 / <
(bank 1)

a— .

e

QEngine front Iy
\[ 7%
lowa
/ \‘Zi %
NS (% ~

ST ¥ % Engine front
K,
Y=
AL

u AT
{

(
N 3 ‘1‘( ) A/F sensor 1

S

g\% N @ LN {bank 2)
°‘°°A7\\k 2

‘(((m\ 5
A
—_— )
AN

L)

HO282
Q (bank 1)

(M/T and 4-speed
A/T models)

HO2S2 (bank 1)

- HO2S2 (bank 2)

harness connector
(5-speed A/T models)

harness connector
{5-speed A/T models)
W —

HO2S2

(bank 2)
harness
connector =
(M/T models) =57

HO2S2 (bank 2)
\ @ harness connector
(4-speed A/T models)

View from under the vehicle

SEA\ AT models)

Crankshaft position
q /\ sensor (POS)
Y W\ (M/T and 4-speed

EC-96
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TROUBLE DIAGNOSIS

View from under the vehicle B/
with rear crossmember removed

~
EVAP control system
pressure sensor 4\

g\ZKI_:' canister

/ fa
EVAP cannister

vent control valve —~
S

/ Intake manifold collector / Intake manifold collector

View with glove box removed

Accelerator pedal position
sensor harness connector
=
7
NS

;Hood opener
handle

BBIA0265E

EC-97



TROUBLE DIAGNOSIS

View with BCM removed

ASCD clutch switch

View with rear seat cushion and inspection
hole cover removed

* sensor unit
and fuel pump

harness

connector

View with cowl removed /
Fuel pressure NNy
regulator Intake manifold collector\

Fuel pump, fuel
level sensor unit
and fuel filter

PCV valve

BBIA0266E
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TROUBLE DIAGNOSIS

FUSE

—3 20
_l E 0 O TO COMPRESSOR

Circuit Diagram UBS0091K
NEXT
PAGE
FUSIBLE THROTTLE CONTROL
LINK FUSE MOTOR RELAY *
—< N, p 104
to o 3
FUSIBLE FUSIBLE e
LINK LINK 121
—< < 109
IGNITION SWITCH INJECTOR
S R
FUSE REAR ELECTRONIC
i :
5T5 CONTROLLED ] NO. 2 a2
516 ENGINE MOUNT
FUSIBLE @) NO.3
LOOP ! 22
LINK O WIRE
FUSE
- FRONT ELECTRONIC NO. 4
] CONTROLLED 1 4
ENGINE MOUNT — NO.5
21
STOP LAMP
FUSIBLE SWITCH NO.6
LINK FUSE = 40
—x< N, to_of 101
ECM RELAY () gg
FUSIBLE
LINK FUSE [—'\QQQ/ 1"
< N 9 120
T VIAS CONTROL
FUSE SOLENOID VALVE 119
SNE ] o
[Z57 BATTERY 62
& 61
60
| EVAP CANISTER
IGNITION VENT CONTROL VALVE
FANRI AR o
+ wor || || g CO, ]
T T POWER
1 A TRANSISTOR) EVAP CANISTER PURGE
A A VOLUME CONTROL
SOLENOID VALVE
SPARK SPARK SPARK .
PLUG PLUG PLUG
NO. 1 NC.3 NO.5 INTAKE VALVE TIMING ECM
= ES = CONTROL SOLENOID
= VALVE (BANK 1)
IGNITION QQ "
RELAY () l INTAKE VALVE TIMING
000, 7 7 IGNITION CONTROL SOLENOID
\—\QQQ,—< \—\QQQ,—q CoIL VALVE (BANK 2)
lo o et = ST | witH
° o =4 Sowin Sy o
L L TRANSISTOR)
A A 81
80
79
SPARK SPARK SPARK CONDENSER-  EGR VOLUME
PLUG PLUG PLUG -2 CONTROL VALVE
NO.2 NO.4 NO.6 7
- 7 ; 1 O)= i
A/C RELAY () = = 18
=

W CAMSHAFT POSITION |— 2
]’ SENSOR (PHASE) (BANK 1) |
O |
FUSIBLE |
LINK 1 CAMSHAFT POSITION [ 14
X} = SENSOR (PHASE) (BANK 2) |
ST |
| ‘ CRANKSHAFT POSITION
ST &] COOLING 5T on | COOLING &1 &R COOLING SENSOR (POS) 13
g H H FAN 2 H H FAN H |:| FAN
FUSIBLE RELAY-1 (¥} o U oll| RELAY-2(x) RELAY-3{(*}  MASS AIR FLOW SENSOR
4
LINK
b= | ‘ (] o
|
LﬁEED 34
COOLING COOLING INTAKE AIR
FAN FAN TEMPERATURE SENSOR
MOTOR-2 MOTOR-1 — 1
KNOCK SENSOR
1 = .
94
86
p— 115
IPDM E/R (INTELLIGENT POWER
DISTRIBUTION MODULE -
FUSE ENGINE ROOM) TO CAN SYSTEM
(CPU) o NEXT
IGNITION SWITCH WITH AT PAGE
ON OR START Q A : S
l l * : THIS RELAY IS BUILT INTO THE IPDM E/R
== = (INTELLIGENT POWER DISTRIBUTION MODULE ENGINE ROOM) =

BBWAO0606E
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TROUBLE DIAGNOSIS

IGNITION SWITCH
PRECEDING ON OR START
PAGE

FUSE
DATA E—‘
femszeaseil=
CONNECTOR
FUSE
N ~1
2 COMBINATION
57;; AR FUEL RATIO (A/F) METER FUSE
SENSOR 1 (BANK 1)
76 ]
4 UNIFIED METER CONTROL UNIT | N
MALFUNCTION SET CRUISE
INDICATOR
2 LAMP
75 AR FUEL RATIO (A/F)
ErS SENSOR1(BANK2) | |
56 FUEL PUMP
] RELAY *
113
25 FUSE
HEATED OXYGEN — 15 o S
I SENSOR 2 (BANK 1) °_9
74 FUEL LEVEL SENSOR UNIT PARK/NEUTRAL
AND FUEL PUMP POSITION SWITCH
6 plR[N[D[2]1
|_| HEATED OXYGEN FUEL TANK FUEL GONDENSER-1 ol D
SENSOR 2 (BANK 2) TEMPERATURE PUMP e
55 QIOIOIOI0O
SENSOR ST
107 @— Ol ]
EGR TEMPERATURE L &
SENSOR ASCD Ol
54 ASCD BRAKE GLUTCH @)
SWITCH switcH (M) )
108 ™3 ()
PNP sWITCH (™) I
21 22 32 33
3
19 UNIFIED METER
S, ANDAGAVP.
102
ECM 32 1 1 29 30
ELECTRIC
THROTTLE | THROTTLE I‘i
a7 2 SENSOR1 | posimion” | controL 1
50 SENSOR | ACTUATOR -
o S
L] N:
? SENSOR 2 ” . -
69 TGM (TRANSMISSION
S GONTROL MODULE) TO CAN SYSTEM
THROTTLE 42 e@ =
CLOSE OPEN
LOSE OPEN | conTROL
MOTOR A4
5 P
HE R
. Vo
>—‘r COMBINATION  ageD STEERING SWITCH
SENSORT| ACCELERATOR SWITCH
%0 3 PEDAL (SPIRAL GABLE) ONVOFF (MAIN)
108 $ POSITION =
SENSOR 1
O O0—
a2 ©
SENSOR 2 CANGEL
91 3
98 S o .
83 S COAST/SET
—
o 4
99
ENGINE COOLANT AGCEL/RESUME
TEMPERATURE SENSOR [
73 © I
(a)
- ®
68 | POWER STEERING
12 | PRESSURE SENSOR 1
48 | EVAP CONTROL SYSTEM
32 | PRESSURE SENSOR
WITH AT
116
. i WITH 4-SPEED A/T
REFRIGERANT
70 ] PRESSURE SENSOR WITH 5-SPEED A/T
(VD) s WITH /T
* : THIS RELAY IS BUILT INTO THE (PDM E/R
@ (INTELLIGENT POWER DISTRIBUTION MODULE ENGINE ROOM)
PRECEDING
PAGE @

EC-100
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TROUBLE DIAGNOSIS

ECM Harness Connector Terminal Layout

UBS0091L

= el

[24]23[22]21]2019]1817]16[15[14]13[12[11]ic[9 [8] 7 [6]
|43[42[41]40[39[38[37[36|35(34[33[32[31|30[23 [28[27 26 25|

o | [62[61]60[59]58[57]56]5554]53[52]51]50140[48]47]46[45]44]

|81]80[79[78]77[76[75]74]73]72]71]70]69]68]67 66165164 163]

L=, fLE=,

MBIBO045E

ECM Terminals and Reference Value
PREPARATION

1. ECM is located behind the glove box. For this inspection,

remove glove box.
2. Remove ECM harness connector.

3. When disconnecting ECM harness connector, loosen it with
levers as far as they will go as shown in the figure.

4. Connect a break-out box (SST) and Y-cable adapter (SST)

between the ECM and ECM harness connector.

« Use extreme care not to touch 2 pins at one time.

« Data is for comparison and may not be exact.

ECM INSPECTION TABLE

Specification data are reference values and are measured between each terminal and ground.
Pulse signal is measured by CONSULT-II.

CAUTION:

UBS0091M

View with glove box removed

)\

4@?

. ECM harness
—J JJ’& uj connectors
—w

BBIA0231E

L.oosen .

Fasten ~

Loosen

\/

/ Protecm

BBIA0282E

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECMs transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
1 B ECM ground Body ground
« ldle speed
Approximately 5V
[Engine is running] AN E Lk
A/F sensor 1 heater . B
2 G/B (Bank 2) « Warm-up condition
« Idle speed
[»[10.0v/Div 10 ms/Div[T]
PBIB1584E
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TROUBLE DIAGNOSIS

TER- | \WirE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
Throttle control motor relay " o BATTERY VOLTAGE
3 R power supply [Ignition switch: ON] (11 - 14V)
0-14vk
[lgnition switch: ON] lH{ I
4 oiL Throttle control motor « Engine stopped i %
(Close) « Shift lever: D (A/T) or 1st (M/T)
« Accelerator pedal is releasing
[>>]5 ViDiv 1 msDiv[T]
PBIB1104E
0-14vk
[Ignition switch: ON]
5 WIL Throttle control motor « Engine stopped %
(Open) « Shift lever: D (A/T) or 1st (M/T)
« Accelerator pedal is depressing
(>[5 v/Div 1 msDiv[T]
PBIB1105E
[Engine is running]
« Engine speed is below 3,600 rpm after the
following conditions are met.
— Engine: after warming up 0-1.0v
- Keeping the engine speed between 3,500
6 L/R Heated oxygen sensor 2 and 4,000 rpm for 1 minute and at idle for 1
heater (Bank 2) minute under no load.
[lgnition switch: ON]
« Engine stopped BATTERY VOLTAGE
[Engine is running] (11 - 14v)
« Engine speed is above 3,600 rpm.
BATTERY VOLTAGE
(11 - 14v)k
[Engine is running]
« Warm-up condition
« ldle speed
- [>]10.0viDiv 2 meiv[T]
10 VIW Intake valve timing control PBIBL037E

solenoid valve (Bank 2)

[Engine is running]
« Warm-up condition
« Engine speed is 2,000 rpm.

7-12vk

P>J10.0viDiv 2 me/Div]_]
PBIB1038E
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TROUBLE DIAGNOSIS

TER- 1 \viRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
BATTERY VOLTAGE
(11 - 14v)k
[Engine is running]
« Warm-up condition
« ldle speed
[>[10.0v/Div 2 ms/Div[T]
1 PIL Intake yalve timing control PBIBL03TE
solenoid valve (Bank 1)
7-12vk
[Engine is running] e
« Warm-up condition L 1K
« Engine speed is 2,000 rpm.
P>J10.0viDiv 2 me/Div]_]
PBIB1038E
Engine is runnin
[s? ing wh I'g]b' turned 0-5-45V
; « Steering wheel is being turned.
12 W Power steering pressure el .
sensor [Engine is running]
. . . 0.4-0.8v
« Steering wheel is not being turned.
Approximately 10V
[Engine is running] |r [ |r
« Warm-up condition ' 1.
« ldle speed
[>»>] s.0vDiv 1 msDiv[T]
iti PBIB1041E
13 W ggnslgshaft position sensor
Approximately 10Vk
1
[Engine is running] [H]
« Engine speed is 2,000 rpm.
[>»>] s.0vDiv 1 msDiv[T]
PBIB1042E
1.0 - 4.0vk
[Engine is running] |
« Warm-up condition
« ldle speed
[>>] 5.0v/Div 20 ms/Div[T]
iti PBIB1039E
14 W Camshatft position sensor

(PHASE) (Bank 2)

[Engine is running]
« Engine speed is 2,000 rpm.

1.0 - 4.0vk

[>>] 5.0v/Div 20 ms/Div[_]

PBIB1040E
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TROUBLE DIAGNOSIS

TER- 1 \VIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running] .
15 w Knock sensor Approximately 2.5V
« ldle speed
16 LG/B Approximately 3.1V
Enaine i ) :
35 O/L [Engine is runnln-g.] Approximately 2.6V
A/F sensor 1 (Bank 2) « Warm-up condition
56 BR/Y Approximately 2.3V
« Idle speed
75 Y/R Approximately 2.3V
17 GlY
Engine is runnin
18 v/B EGR volume control valve [Eng 9l 0.1-14V
19 W/B « Idle speed
20 LG/R
BATTERY VOLTAGE
(11 - 14v)k
[Engine is running]
« Warm-up condition
« ldle speed
21 LW Injector No. 5 []100 viDiv 50 msiDiv] ] _
22 R/Y Injector No. 3
23 | RB Injector No. 1 BATTERY VOLTAGE
(11 - 14v)k
[Engine is running]
« Warm-up condition
« Engine speed is 2,000 rpm.
[>2J10.0 vioiv 50 ms/Div_]
SEC985C
Approximately 5V %
[Engine is running] T
A/F sensor 1 heater . B
24 \ (Bank 1) « Warm-up condition
« Idle speed
[»[10.0v/Div 10 ms/Div[T]
PBIB1584E
[Engine is running]
« Engine speed is below 3,600 rpm after the
following conditions are met.
— Engine: after warming up 0-1.0v
- Keeping the engine speed between 3,500
25 | p/B Heated oxygen sensor 2 and 4,000 rpm for 1 minute and at idle for 1
heater (Bank 1) minute under no load.
[lgnition switch: ON]
« Engine stopped BATTERY VOLTAGE
[Engine is running] (11 - 14Vv)
« Engine speed is above 3,600 rpm.
[Engine is running] BATTERY VOLTAGE
« Idle speed (11 - 14v)
29 Y/B VIAS control solenoid valve | [Engine is running]
0-1.0v

« Engine speed is between 1,800 and 3,600
rpm.
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TER- 1 \WiRE
MINAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
32 BR sELYr)zPsgr?gct)rrOI system pres- [Ignition switch: ON] Approximately 1.8 - 4.8V
1.0 - 4.0vk
[Engineis running] |
« Warm-up condition
« Idle speed
[>>] 5.0v/Div 20 ms/Div[T]
33 W Camshatft position sensor PBIB1039E
(PHASE) (Bank 1) 1.0-40vk
I
ii III 11 -
[Engine is running] I
« Engine speed is 2,000 rpm.
[>>] 5.0v/Div 20 ms/Div[_]
PBIB1040E
Intake air temperature sen- L . Approximately 0 - 4'8\/. .
34 VIO sor [Engine is running] Output voltage varies with intake
air temperature.
BATTERY VOLTAGE
(11 - 14v)k
[Engine is running]
« Warm-up condition
« ldle speed
20 V/R Injector No. 6 [2]10.0 v/Div 50 ms/Div o
41 G/W Injector No. 4
42 RIW Injector No. 2 BATTERY VOLTAGE
(11 - 14v)k
[Engine is running] f
« Warm-up condition TR
« Engine speed is 2,000 rpm =z
zl:w o: V/I:D\v . 50:ms:/D\v:|_
SEC985C
Engine is runnin
[Eng _ al _ 0-3v
| o Electronic controlled engine | ¢ ldle speed (With engine stopped)
mount-1 [Engine is running] BATTERY VOLTAGE
« Except above conditions (11 - 14v)
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TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
BATTERY VOLTAGE
(11 - 14v)k
[Engine is running]
« ldle speed
[»]10.0 viDiv 50 ms/Div_]
EVAP canister purge vol- SEC990C
45 VIR .
ume control solenoid valve BATTERY VOLTAGE
(11 - 14v)k
[Engine is running]
« Engine speed is about 2,000 rpm (More
than 100 seconds after starting engine).
[2J10.0 v/Div 50 ms/Div []
SEC991C
47 G Throttle position sensor [lgnition switch: ON] Approximately 5V
power supply
48 G EVAP control system pres- [lgnition switch: ON] Approximately 5V
sure sensor power supply
49 BR/W Refrigerant pressure sen- [lgnition switch: ON] Approximately 5V
sor power supply
[Ignition switch: ON]
« Engine stopped
_g PP More than 0.36V
« Shift lever: D (A/T) or 1st (M/T)
N « Accelerator pedal fully released
50 w Throttle position sensor 1
[lgnition switch: ON]
« Engine stopped
_g PP Less than 4.75V
« Shift lever: D (A/T) or 1st (M/T)
« Accelerator pedal fully depressed
[Engine is running]
« Warm-up condition 1.1-15V
« ldle speed
51 G/O Mass air flow sensor
[Engine is running]
« Warm-up condition 1.7-2.4V
« Engine speed is 2,500 rpm.
[lgnition switch: ON] Less than 4.5V
54 VIW EGR temperature sensor [Engine is running]
« Warm-up condition 0-1.5vV
« EGR system is operating.
[Engine is running]
« Warm-up condition
« Revving engine from idle up to 3,000 rpm
55 L Heated oxygen sensor 2 quickly after the following conditions are 0 - Approximately 1.0V

(Bank 2)

met.

— After keeping the engine speed between
3,500 and 4,000 rpm for 1 minute and at idle

for 1 minute under no load.
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TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
57 P Approximately 2.6V
58 SB [Engine is running] Approximately 2.3V
A/F sensor 1 (Bank 1) « Warm-up condition
76 GlY Approximately 3.1V
« Idle speed
77 LG Approximately 2.3V
0-0.4vk
[Engine is running]
« Warm-up condition
« ldle speed
60 P/W Ignition signal No. 5 oo s sEcosse
61 L/R Ignition signal No. 3
62 | BRIR Ignition signal No. 1 0.1-0.6Vk
[Engine is running]
« Warm-up condition
« Engine speed is 2,500 rpm.
[»]2.0 viDiv 50 msDiv]_]
SEC987C
[Engine is running] BATTERY VOLTAGE
s | wir Electronic controlled engine | * Idle speed (With engine stopped) (11 - 14V)
mount-2 [Engine is running]
- 0-3.0V
« Except above conditions
. [Engineis running]
66 B Throttle position sensor « Warm-up condition Approximately OV
ground
« Idle speed
Sensors' ground
(MAF sensor / IAT sensor / o )
PSP sensor / EVAP control | [Engine is running]
67 B system pressure sensor / « Warm-up condition Approximately OV
ASCD steering switch / « Idle speed
Refrigerant pressure sen-
sor)
68 LY PSP sensor power supply [Ignition switch: ON] Approximately 5V
[lgnition switch: ON]
« Engine stopped
_g PP Less than 4.75V
« Shift lever: D (A/T) or 1st (M/T)
« Accelerator pedal fully released
69 R Throttle position sensor 2 — -
[lgnition switch: ON]
« Engine stopped
_g PP More than 0.36V
« Shift lever: D (A/T) or 1st (M/T)
« Accelerator pedal fully depressed
[Engine is running]
70 W Refrigerant pressure sensor « Warm-up condition 1.0-4.0v
« Both A/C switch and blower switch: ON
(Compressor operates.)
. Approximately O - 4.8V
73 Y Engine coolant temperature [Engineis running] Output voltage varies with

sensor

engine coolant temperature.
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TER- 1 \VIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
« Warm-up condition
« Revving engine from idle up to 3,000 rpm
74 L Heated oxygen sensor 2 quickly after the following conditions are 0 - Approximately 1.0V
(Bank 1) met.
— After keeping the engine speed between
3,500 and 4,000 rpm for 1 minute and at idle
for 1 minute under no load.
[Engine is running]
78 B/W Heated oxygen sensor 2 « Warm-up condition Approximately 0V
ground
« Idle speed
[Engine is running]
« Warm-up condition
« Idle speed
79 GR/R Ignition signal No. 6 mleovon soreen L] SECO8sC
80 GR Ignition signal No. 4
81 | GIR Ignition signal No. 2 0.1-0.6Vk
[Engine is running]
« Warm-up condition
« Engine speed is 2,500 rpm.
[»]2.0 viDiv 50 msDiv]_]
SEC987C
[Engine is running]
82 B APP sensor 1 ground « Warm-up condition Approximately 0V
« ldle speed
[Engine is running]
83 G APP sensor 2 ground « Warm-up condition Approximately 0V
« Idle speed
Ignition switch: ON i - _
85 | LG Data link connector [lg ] o Approximately 5V - Battery volt
« CONSULT-Il or GST is disconnected. age (11 - 14V)
Approximately 1.1 - 2.3V
86 Y CAN communication line [lgnition switch: ON] Output voltage varies with the
communication status.
90 R APP sensor 1 power supply | [lgnition switch: ON] Approximately 5V
91 (0] APP sensor 2 power supply | [Ignition switch: ON] Approximately 5V
Approximately 2.5 - 3.2V
94 L CAN communication line [lgnition switch: ON] Output voltage varies with the
communication status.
[lgnition switch: ON]
« Engine stopped 0.3-0.45V
o8 WIB Accelerator pedal position « Accelerator pedal fully released
sensor 2 [Ignition switch: ON]
« Engine stopped Less than 2.4V
« Accelerator pedal fully depressed
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TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Ignition switch: ON] .
. . Approximately 4V
« ASCD steering switch: OFF
[Ignition switch: ON] .
. Approximately OV
« ON/OFF switch: ON
. ) [lgnition switch: ON] )
99 GIY ASCD steering switch . Approximately 1V
« CANCEL switch: ON
[Ignition switch: ON] .
. Approximately 2V
o COAST/SET switch: ON
[Ignition switch: ON] .
. Approximately 3V
+ ACCEL/RES switch: ON
[lgnition switch: OFF] .
. Approximately OV
« Brake pedal is fully released
101 | PIL Stop lamp switch — -
[lgnition switch: OFF] BATTERY VOLTAGE
« Brake pedal is depressed (11 - 14v)
[Ignition switch: ON] .
. Approximately OV
« Shift lever: P or N (A/T), Neutral (M/T)
102 | G/IW PNP switch — -
[Ignition switch: ON] BATTERY VOLTAGE
« Except the above gear position (11 - 14V)
[lgnition switch: OFF] BATTERY VOLTAGE
104 (0] Throttle control motor relay (11-14v)
[lgnition switch: ON] 0-1.0v
[Ignition switch: ON]
« Engine stopped 0.6 - 0.95V
106 | w Accelerator pedal position « Accelerator pedal fully released
sensor 1 [lgnition switch: ON]
« Engine stopped Less than 4.75V
« Accelerator pedal fully depressed
Approximately O - 4.8V
107 R/L Egrel tank temperature sen [Engineis running] Output voltage varies with fuel
tank temperature.
[lgnition switch: ON] BATTERY VOLTAGE
« Brake pedal is fully released (11 - 14V)
108 G/R ASCD brake switch
[Ignition switch: ON] .
. Approximately OV
« Brake pedal is depressed
[Ignition switch: OFF] ov
109 | RW Ignition switch . . BATTERY VOLTAGE
[Ignition switch: ON] (11 - 14V)
[Engine is running]
[lgnition switch: OFF]
o 0-1.5v
ECM rel « For a few seconds after turning ignition
relay switch OFF
1L | wis (Self shut-off) — -
[lgnition switch: OFF]
L BATTERY VOLTAGE
« A few seconds passed after turning ignition (11 - 14V)

switch OFF
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TER- 1 \VIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[lgnition switch: ON]
« For 1 second after turning ignition switch ON | 0 - 1.5V
Engine is runnin
113 B/O Fuel pump relay [Eng 9l
[lgnition switch: ON]
L BATTERY VOLTAGE
« More than 1 second after turning ignition (11 - 14V)
switch ON
115 B [Engine is running] .
ECM ground Engine ground
116 | B g « Idle speed aneg
EVAP canister vent control " o BATTERY VOLTAGE
117 R/Y valve [lgnition switch: ON] (11 - 14V)
119 R/G -, oo BATTERY VOLTAGE
120 RIG Power supply for ECM [lgnition switch: ON] (11 - 14V)
Power supply for ECM . . BATTERY VOLTAGE
121 | WL (Buck-up) [lgnition switch: OFF] (11 - 14V)

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

CONSULT-Il Function
FUNCTION

UBS0091N

Diagnostic test mode

Function

Work support

This mode enables a technician to adjust some devices faster and more accurately by following the
indications on the CONSULT-II unit.

Self-diagnostic results

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

Data monitor

Input/Output data in the ECM can be read.

Data monitor (SPEC)

Input/Output of the specification for Basic fuel schedule, AFM, A/F feedback control value and the
other data monitor items can be read.

Active test

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

DTC & SRT confirmation

The status of system monitoring tests and the self-diagnosis status/result can be confirmed.

Function test

This mode is used to inform customers when their vehicle condition requires periodic maintenance.

ECM part number

ECM part number can be read.

*: The following emission-related diagnostic information is cleared when the ECM memory is erased.

Diagnostic trouble codes

1st trip diagnostic trouble codes

Freeze frame data

1st trip freeze frame data

System readiness test (SRT) codes

Test values
Others
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ENGINE CONTROL COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE

ENGINE CONTROL COMPONENT PARTS

INPUT

SELF-DIAGNOSTIC DTC & SRT
RESULTS DATA CONFIRMATION
Item Vé?;t( SSTN'T_ MONI- | ACTIVE DTC
PORT , | PREREE L OR | TOR | OTEST | st | woRrk
DTC*" | FRAME (SPEC) STATUS | SUP-
DATA*2 PORT
Crankshaft position sensor (POS) X x x x
Camshaft position sensor (PHASE) x x X x
Mass air flow sensor X x x
Engine coolant temperature sensor X X X x X
A/F sensor 1 x x x x x
Heated oxygen sensor 2 X x X X X

Vehicle speed sensor

Accelerator pedal position sensor

Throttle position sensor

Fuel tank temperature sensor

EVAP control system pressure
sensor

Intake air temperature sensor

EGR temperature sensor

Knock sensor

Refrigerant pressure sensor

Closed throttle position switch
(accelerator pedal position sensor
signal)

Air conditioner switch

Park/neutral position (PNP) switch

Stop lamp switch

Power steering pressure sensor

Battery voltage

Load signal

Fuel level sensor

ASCD steering switch

ASCD brake switch
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DIAGNOSTIC TEST MODE
SELF-DIAGNOSTIC DTC & SRT
RESULTS DATA CONFIRMATION
Item WORK DATA | MONI- | ACTIVE DTC
i FREEZE | NOR- | ToR TEST SRT | WORK
PORT *1 TOR
btC FRAME (SPEC) STATUS | SUP-
DATA* PORT
Injectors X X x
Power transistor (Ignition timing) x x x
Throttle control motor relay x x X
|U_') Throttle control motor x
EE EVAP canister purge volume con-
o . X X X X X
= trol solenoid valve
z
LéJ Air conditioner relay X x
8 - Fuel pump relay x x x x
=
Q| z | Cooling fan relay x x x X
OlE
6' 8 EGR volume control valve X X x X
E A/F sensor 1 heater X X X x
pd
8 Heated oxygen sensor 2 heater X x x x
% EVAP canister vent control valve X x x X X
% Intake valve timing control solenoid
X X X X
w valve
VIAS control solenoid valve X X X x
Electronic controlled engine mount X x x
Calculated load value X X X
X: Applicable

*1: This item includes 1st trip DTCs.
*2: This mode includes 1st trip freeze frame data or freeze frame data. The items appear on CONSULT-II screen in freeze frame data
mode only if a 1st trip DTC or DTC is detected. For details, refer to EC-56 .

CONSULT-II INSPECTION PROCEDURE

CAUTION:
If CONSULT-IlI is used with no connection of CONSULT-II CONVERTER, malfunctions might be
detected in self-diagnosis depending on control unit which carry out CAN communication.

1. Turn ignition switch OFF.
\ * Hood opener
i —— handle

2. Connect CONSULT-Il and CONSULT-Il CONVERTER to data
link connector, which is located under LH dash panel near the
hood opener handle.

3. Turn ignition switch ON.

Data link
connector

BBIA0002E
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4. Touch “START (NISSAN BASED VHCL)".

NISSAN

CONSULT -l

ENGINE

START (NISSAN BASED VHCL)

START (RENAULT BASED VHCL)

SUB MODE

MBIB0233E

5. Touch “ENGINE”".

SELECT SYSTEM

If “ENGINE” is not indicated, go to GI-36, "CONSULT-Il Data
Link Connector (DLC) Circuit” .

ENGINE

SEF995X

6. Perform each diagnostic test mode according to each service

SELECT DIAG MODE

procedure.
For further information, see the CONSULT-II Operation Manual.

WORK SUPPORT

SELF-DIAG RESULTS

DATA MONITOR

DATA MONITOR (SPEC)

ACTIVETEST

DTC & SRT CONFIRMATION

ECM PART NUMBER

SEF824Y

WORK SUPPORT MODE

Work Item
WORK ITEM CONDITION USAGE
FUEL PRESSURE RELEASE « FUEL PUMP WILL STOP BY TOUCHING “START” DUR- | When releasing fuel pressure

ING IDLING.
CRANK A FEW TIMES AFTER ENGINE STALLS.

from fuel line

« THE IDLE AIR VOLUME THAT KEEPS THE ENGINE
WITHIN THE SPECIFIED RANGE IS MEMORIZED IN
ECM.

IDLE AIR VOL LEARN

When learning the idle air volume

o THE COEFFICIENT OF SELF-LEARNING CONTROL
MIXTURE RATIO RETURNS TO THE ORIGINAL COEF-
FICIENT.

SELF-LEARNING CONT

When clearing the coefficient of
self-learning control value
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WORK ITEM

CONDITION USAGE

EVAP SYSTEM CLOSE

CLOSE THE EVAP CANISTER VENT CONTROL VALVE IN
ORDER TO MAKE EVAP SYSTEM CLOSE UNDER THE
FOLLOWING CONDITIONS.

« IGN SW “ON”
« ENGINE NOT RUNNING
« AMBIENT TEMPERATURE IS ABOVE 0°C (32°F).

« NO VACUUM AND NO HIGH PRESSURE IN EVAP SYS-
TEM

o FUEL TANK TEMP. IS MORE THAN 0°C (32°F).

e« WITHIN 10 MINUTES AFTER STARTING “EVAP SYS-
TEM CLOSE”

« WHEN TRYING TO EXECUTE “EVAP SYSTEM CLOSE"
UNDER THE CONDITION EXCEPT ABOVE, CONSULT-
I WILL DISCONTINUE IT AND DISPLAY APPROPRI-
ATE INSTRUCTION.

NOTE:

WHEN STARTING ENGINE, CONSULT-II MAY DISPLAY
“BATTERY VOLTAGE IS LOW. CHARGE BATTERY”,
EVEN IN USING CHARGED BATTERY.

When detecting EVAP vapor leak
point of EVAP system

TARGET IDLE RPM ADJ*

« IDLE CONDITION When setting target idle speed

TARGET IGN TIM ADJ*

« IDLE CONDITION When adjusting target ignition tim-

ing

*: This function is not necessary in the usual service procedure.

SELF-DIAG RESULTS MODE
Self Diagnostic Item
Regarding items of DTC and 1st trip DTC, refer toEC-8. "INDEX FOR DTC" )

Freeze Frame Data and 1st Trip Freeze Frame Data

Freeze frame data
item*

Description

DIAG TROUBLE
CODE

The engine control component part/control system has a trouble code, it is displayed as “PXXXX". (Refer
to EC-8, "INDEX FOR DTC" .)

[PXXXX]
FUEL SYS-B1 “Fuel injection system status” at the moment a malfunction is detected is displayed.
One mode in the following is displayed.
“MODE 2": Open loop due to detected system malfunction
FUEL SYS-B2 “MODE 3": Open loop due to driving conditions (power enrichment, deceleration enrichment)

“MODE 4”: Closed loop - using oxygen sensor(s) as feedback for fuel control
“MODE 5”: Open loop - has not yet satisfied condition to go to closed loop

CAL/LD 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.

L-FUEL TRIM-B1 [%]

L-FUEL TRIM-B2 [%]

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

The long-term fuel trim indicates much more gradual feedback compensation to the base fuel schedule
than short-term fuel trim.

S-FUEL TRIM-B1 [%]

S-FUEL TRIM-B2 [%]

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

The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base fuel
schedule.

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 a malfunction is detected is displayed.
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Freeze frame data
item*

Description

B/FUEL SCHDL
[msec]

« The base fuel schedule at the moment a malfunction is detected is displayed.

INT/A TEMP SE
[°C] or [°F]

« The intake air temperature at the moment a malfunction is detected is displayed.

*: The items are the same as those of 1st trip freeze frame data.

DATA MONITOR MODE
Monitored Item

x: Applicable
CAN
. . ECM MAIN DIAG
Monitored item INPUT .
[Unit] SIG- SIG- SUP- Description Remarks
NALS NALS PORT
MNTR
. . Accuracy becomes poor if engine
Indicates '_[he engine speed compute_c_j speed drops below the idle rpm.
ENG SPEED [rpm] . " from the signal of the crankshaft pgsmon tthe sianal is dwhile th
P sensor (POS) and camshaft position Ift ? S|gna IS |_nterrupte while the
sensor (PHASE). engine is running, an abnormal
value may be indicated.

MAS A/E SE-B1 [V] " " The sig_nal yoltage of the mass air flow Wher_1 the engin_e is_ stopped, a

sensor is displayed. certain value is indicated.
“Base fuel schedule” indicates the fuel

B/FUEL SCHDL . injection pulse width programmed into

[msec] ECM, prior to any learned on board cor-
rection.

A/F ALPHA-B1 [%)] x When the engine is stopped, a
The mean value of the air-fuel ratio certain value is indicated.
feedback correction factor per cycle is This data also includes the data

AIF ALPHA-B2 [%] x indicated. for the air-fuel ratio learning con-

trol.
When the engine coolant tempera-
The engine coolant temperature (deter- ture sensor is open or short-cir-

COOLAN TEMP/S . . mined by the signal voltage of the cuited, ECM enters fail-safe mode.

[°C] or [°F] engine coolant temperature sensor) is The engine coolant temperature
displayed. determined by the ECM is dis-

played.

A/F SEN1 (B1) [V] x x The A/F signal computed from the input

AJF SEN1 (B2) [V] x signal of the A/F sensor 1 is displayed.

HO2S2 (B1) [V] x The signal voltage of the heated oxygen

HO2S2 (B2) [V] x sensor 2 is displayed.

HO2S2 MNTR (B1) 9 Display of heated oxygen sensor 2 sig-

[RICH/LEAN] nal:

RICH ... means the amount of oxygen
after three way catalyst is relatively « When the engine is stopped, a

HO2S2 MNTR (B2) small. certain value is indicated.

[RICH/LEAN] X LEAN ... means the amount of oxygen
after three way catalyst is relatively
large.

VHCL SPEED SE The_ vehicle spe_ed computed from th_e

x X vehicle speed signal sent from combina-

[km/h] or [mph] . .
tion meter is displayed.

BATTERY VOLT 9 y The power supply voltage of ECM is dis-

V] played.

ACCEL SEN1[V] x x The accelerator pedal position sensor

ACCEL SEN 2 [V] x signal voltage is displayed.
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Monitored item
[Unit]

ECM
INPUT
SIG-
NALS

MAIN
SIG-
NALS

CAN
DIAG
SUP-
PORT
MNTR

Description

Remarks

THRTL SEN 1 [V]

THRTL SEN 2 [V]

The throttle position sensor signal volt-
age is displayed.

FUEL T/TEMP SE
[°C] or [°F]

The fuel temperature (determined by the
signal voltage of the fuel tank tempera-
ture sensor) is displayed.

INT/A TEMP SE
[°C] or [°F]

The intake air temperature (determined
by the signal voltage of the intake air
temperature sensor) is indicated.

EGR TEMP SEN
vl

The signal voltage of EGR temperature
sensor is displayed.

EVAP SYS PRES
v

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

FUEL LEVEL SE
v

The signal voltage of the fuel level sen-
sor is displayed.

START SIGNAL
[ON/OFF]

Indicates start signal status [ON/OFF]
computed by the ECM according to the

signals of engine speed and battery volt-

age.

« After starting the engine, [OFF] is
displayed regardless of the starter
signal.

CLSD THL POS

Indicates idle position [ON/OFF] com-
puted by ECM according to the acceler-

[ON/OFF] ator pedal position sensor signal.
Indicates [ON/OFF] condition of the air
EAOIE/%%E]D SIG X X conditioner switch as determined by the
air conditioner signal.
Indicates [ON/OFF] condition from the
P/N POSI SW x X park/neutral position (PNP) switch sig-
[ON/OFF]

nal.

PWI/ST SIGNAL

[ON/OFF] condition of the power steer-
ing system (determined by the signal

[ON/OFF] voltage of the power steering pressure
sensor signal) is indicated.
Indicates [ON/OFF] condition from the
electrical load signal.
LOAD SIGNAL S ON andlor ightng switch & n 2nd post-
[ON/OFF] ion ghting P
OFF ... Both rear window defogger
switch and lighting switch are OFF.
IGNITION SW Indicates [ON/OFF] condition from igni-
[ON/OFF] tion switch signal.
HEATER FAN SW Indicates [ON/OFF] condition from
[ON/OFF] heater fan switch signal.
BRAKE SW Indicates [ON/OFF] condition from the
[ON/OFF] stop lamp switch signal.
INJ PULSE-B1 ] o o
[msec] x Indicates the actual fuel injection pulse | « When the engine is stopped, a
width compensated by ECM according certain computed value is indi-
INJ PULSE-B2 to the input signals. cated.
[msec]
IGN TIMING . Indicates the ignition timing computed « When the engine is stopped, a
[BTDC] by ECM according to the input signals. certain value is indicated.
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Monitored item
[Unit]

ECM
INPUT
SIG-
NALS

MAIN
SIG-
NALS

CAN
DIAG
SUP-
PORT
MNTR

Description

Remarks

CAL/LD VALUE [%]

“Calculated load value” indicates the
value of the current air flow divided by
peak air flow.

MASS AIRFLOW
[g-m/s]

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

PURG VOL C/V
[%]

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

The opening becomes larger as the
value increases.

EGR VOL CON/V
[%]

Indicates the EGR volume control value
computed by the ECM according to the
input signals.

The opening becomes larger as the
value increases.

INT/V TIM (B1)
[°CA]

INTV TIM (B2)
[°CA]

Indicates [°CA] of intake camshaft
advanced angle.

INT/V SOL (B1) [%]

INT/V SOL (B2) [%]

The control condition of the intake valve
timing control solenoid valve (deter-
mined by ECM according to the input
signals) is indicated.

ON ... intake valve timing control is oper-
ating.

OFF ... Intake valve timing control is not
operating.

The control condition of the VIAS control
solenoid valve (determined by ECM
according to the input signals) is indi-

VIAS SIV cated.

[ON/OFF] ON ... VIAS control solenoid valve is
operating.
OFF ... VIAS control solenoid valve is
not operating.

x o et

[ON/OFF]

the input signals) is indicated.

ENGINE MOUNT
[IDLE/TRVL]

The control condition of the electronic
controlled engine mount (determined by
ECM according to the input signals) is
indicated.

IDLE ... Idle condition

TRVL ... Driving condition

FUEL PUMP RLY

Indicates the fuel pump relay control
condition determined by ECM according

[ON/OFF] to the input signals.
The control condition of the EVAP canis-
ter vent control valve (determined by
VENT CONT/V ECM according to the input signals) is
[ON/OFF] indicated.

ON ... Closed
OFF ... Open
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Monitored item
[Unit]

ECM
INPUT
SIG-
NALS

MAIN
SIG-
NALS

CAN
DIAG
SUP-
PORT
MNTR

Description

Remarks

THRTL RELAY

Indicates the throttle control motor relay
control condition determined by the

[ON/OFF] ECM according to the input signals.
The control condition of the cooling fan
(determined by ECM according to the
COOLING FAN input signals) is indicated.

[HI/MID/LOW/OFF]

HI ... High speed operation
LOW ... Low speed operation
OFF ... Stop

HO2S2 HTR (B1)
[ON/OFF]

HO2S2 HTR (B2)
[ON/OFF]

Indicates [ON/OFF] condition of heated
oxygen sensor 2 heater determined by
ECM according to the input signals.

I/P PULLY SPD
[rpm]

Indicates the engine speed computed
from the turbine revolution sensor sig-
nal.

IDL AV LEARN
[YET/CMPLT]

Display the condition of idle air volume
learning

YET ... Idle air volume learning has not
been performed yet.

CMPLT ... Idle air volume learning has
already been performed successfully.

TRVL AFTER MIL
[km] or [mile]

Distance traveled while MIL is activated.

A/F S1 HTR (B1)
[%]

A/F S1 HTR (B2)
[%]

Indicates A/F sensor 1 heater control
value computed by ECM according to
the input signals.

The current flow to the heater becomes
larger as the value increases.

AC PRESS SEN
vl

The signal voltage from the refrigerant
pressure sensor is displayed.

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

The vehicle speed computed from the
vehicle speed signal sent from combina-
tion meter is displayed.

SET VHCL SPD
[km/h] or [m.p.h.]

The preset vehicle speed is displayed.

MAIN SW Indicates [ON/OFF] condition from
[ON/OFF] CRUISE switch signal.

CANCEL SW Indicates [ON/OFF] condition from CAN-
[ON/OFF] CEL switch signal.

RESUME/ACC SW
[ON/OFF]

Indicates [ON/OFF] condition from
ACCEL/RES switch signal.

SET SW Indicates [ON/OFF] condition from
[ON/OFF] COAST/SET switch signal.

BRAKE SW1 Indicates [ON/OFF] condition from
[ON/OFF] ASCD brake switch signal.

BRAKE SW2 Indicates [ON/OFF] condition of stop
[ON/OFF] lamp switch signal.
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Monitored item
[Unit]

ECM
INPUT
SIG-
NALS

MAIN
SIG-
NALS

CAN
DIAG
SUP-
PORT
MNTR

Description

Remarks

VHCL SPD CUT
[NON/CUT]

Indicates the vehicle cruise condition.
NON ... Vehicle speed is maintained at
the ASCD set speed.

CUT ...Vehicle speed increased to
excessively high compared with the
ASCD set speed, and ASCD operation
is cut off.

LO SPEED CUT
[NON/CUT]

Indicates the vehicle cruise condition.
NON ... Vehicle speed is maintained at
the ASCD set speed.

CUT ...Vehicle speed decreased to
excessively low compared with the
ASCD set speed, and ASCD operation
is cut off.

AT OD MONITOR
[ON/OFF]

Indicates [ON/OFF] condition of A/T O/D
according to the input signal from the
TCM.

« For M/T models always “OFF” is
displayed.

AT OD CANCEL

Indicates [ON/OFF] condition of A/T O/D

« For M/T models always “OFF” is

[ON/OFF] cancel signal sent from the TCM. displayed.
Indicates [ON/OFF] condition of
E)RNL/J(I)SFE:]LAMP CRUISE lamp determined by the ECM
according to the input signals.
Indicates [ON/OFF] condition of SET
[S(;E,\-:-/éégp lamp determined by the ECM according
to the input signals.
Voltage [V]

Frequency [msec],
[Hz] or [%]

DUTY-HI

DUTY-LOW

PLS WIDTH-HI

PLS WIDTH-LOW

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

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

« 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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Monitored item

[Unit]

ECM
INPUT
SIG-
NALS

MAIN
SIG-
NALS

CAN
DIAG
SUP-
PORT
MNTR

Description

Remarks

CAN COMM
[OK/NG]

CAN CIRC 1
[OK/UNKWN]

CAN CIRC 2
[OK/UNKWN]

CAN CIRC 3
[OK/UNKWN]

CAN CIRC 4
[OK/UNKWN]

CANCIRC 5
[OK/UNKWN]

of CAN communication line.

CAN CIRC 6
[OK/UNKWN]

CAN CIRC 7
[OK/UNKWN]

CAN CIRC 8
[OK/UNKWN]

CAN CIRC 9
[OK/UNKWN]

« Indicates the communication condition

« These items are not displayed in
“SELECTION FROM MENU”
mode.

NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.

DATA MONITOR (SPEC) MODE

Monitored Item

Monitored item [Unit]

ECM
input
signals

Main
signals

Description

Remarks

ENG SPEED [rpm]

Indicates the engine speed computed
from the signal of the crankshaft position
sensor (POS) and camshaft position
sensor (PHASE).

MAS A/F SE-B1 [V]

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

When engine is running specification
range 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.

When engine is running specification
range is indicated.

AJF ALPHA-B1 [%]
AJF ALPHA-B2 [%]

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

When engine is running specification
range is indicated.

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

NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
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ACTIVE TEST MODE

Test Item
TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
Engine: Retqr_n to the original Harness and connectors
FUEL INJEC- trouble condition If trouble symptom disappears, see .
o Fuel injectors
TION Change the amount of fuel injec- | CHECK ITEM.
tion using CONSULT-II. Heated oxygen sensor 1
Engine: Return to the original
trouble condition
IGNITION TIM- NP If trouble symptom disappears, see . .
ING Timing light: Set CHECK ITEM. Perform Idle Air Volume Learning
Retard the ignition timing using
CONSULT-II.
Engine: After warming up, idle Harness and connectors
the engine. Compression
POWER BAL- A/C switch: OFF . . Fuel injectors
. Engine runs rough or dies. .
ANCE Shift lever: N Power transistor
Cut off each injector signal one at Spark plugs
a time using CONSULT-II. Ignition coils

COOLING FAN*

Ignition switch: ON

Turn the cooling fan “HI”, “MID”,
“LOW” and “OFF” using CON-
SULT-II.

Cooling fan moves and stops.

Harness and connectors
Cooling fan motor
IPDM E/R

ENG COOLANT
TEMP

Engine: Return to the original
trouble condition

Change the engine coolant tem-
perature using CONSULT-II.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connectors

Engine coolant temperature sen-
sor

Fuel injectors

Ignition switch: ON
(Engine stopped)

FUEL PUMP Turn the fuel lav ON and Fuel pump relay makes the operat- Harness and connectors
RELAY urn the fuel pump relay and | inq sound.

OFF using CONSULT-ll and lis- | 2 Fuel pump relay

ten to operating sound.

Ignition switch: ON

(Engine stopped)
EGR VOL ch the EGR vol ol EGR volume control valve makes Harness and connectors
CONTNV ange the volume control | an operating sound. EGR volume control valve

valve opening step using CON-
SULT-II.

VIAS SOL VALVE

Ignition switch: ON

Turn solenoid valve ON and OFF
using CONSULT-II and listen to
operating sound.

Solenoid valve makes the operating
sound.

Harness and connectors
Solenoid valve

Engine: After warming up, run
engine at idle speed.

Body vibration changes according

Harness and connectors

ENGINE ) ) : : . .
MOUNTING Turn electronic controlled engine | to the electronic controlled engine Electronic controlled engine
mount “IDLE” and “TRVL” with mount condition. mount
the CONSULT-II.
Engine: After warming up, run
engine at 1,500 rpm.
PURG VOL Change the EVAP canister purge | Engine speed changes according to Harness and connectors
CONT/V volume control solenoid valve the opening percent. Solenoid valve
opening percent using CON-
SULT-II.
g"éﬁlﬂ— TEMP Change the fuel tank temperature using CONSULT-II.
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TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
« Ignition switch: ON
(Engine stopped) . .
VENT CON- T lenoid valve ON and OFF Solenoid valve makes an operating | « Harness and connectors
TROL/V « Turn solenoid valve an sound. « Solenoid valve

with the CONSULT-II and listen
to operating sound.

« Engine: Return to the original « Harness and connectors

VIT ASSIGN trouble condition If trouble symptom disappears, see Intake valve fimi ol sl
ANGLE « Change intake valve timing using | CHECK ITEM. . nno% sa::\e/leve iming control sole-
CONSULT-II.

*: Leaving cooling fan “OFF” with CONSULT-Il while engine is running may cause the engine to overheat.

DTC & SRT CONFIRMATION MODE
SRT STATUS Mode
For details, refer to EC-57, "SYSTEM READINESS TEST (SRT) CODE".

SRT Work Support Mode
This mode enables a technician to drive a vehicle to set the SRT while monitoring the SRT status.

DTC Work Support Mode

Test mode Test item Condition Reference page
PURGE FLOW P0441 EC-303
EVAP SML LEAK P0442/P1442* EC-308
EVAP SYSTEM
EVAP V/S SML LEAK P0456/P1456* EC-354
PURG VOL CN/V P1444 EC-536
A/F SEN1 (B1) P1276 EC-499
A/F SEN1
A/F SEN1 (B1) P1286 EC-499
HO2S2 (B1) P0139 Refer to corresponding EC-208
trouble diagnosis for
HO2S2 (B1) P1146 DTC. EC-421
HO2S2 (B1) P1147 EC-433
H02S2
HO2S2 (B2) P0159 EC-208
HO2S2 (B2) P1166 EC-421
HO2S2 (B2) P1167 EC-433
EGR SYSTEM P0400 EC-278
EGR SYSTEM
EGR SYSTEM P1402 EC-529

*: DTC P1442 and P1456 does not apply to A34 models but appears in DTC Work Support Mode screens.
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REAL TIME DIAGNOSIS IN DATA MONITOR MODE (RECORDING VEHICLE DATA)
Description
CONSULT-II has two kinds of triggers and they can be selected by touching “SETTING” in “DATA MONITOR”

mode.

1. “AUTO TRIG” (Automatic trigger):

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

In other words, DTC/1st trip DTC and malfunction item will be
displayed if the malfunction is detected by ECM.

At the moment a malfunction is detected by ECM, “MONI-
TOR” in “DATA MONITOR” screen is changed to “Recording
Data ... xx%" as shown at right, and the data after the mal-
function detection is recorded. Then when the percentage
reached 100%, “REAL-TIME DIAG” screen is displayed. If
“STOP” is touched on the screen during “Recording Data ...
xx%", “REAL-TIME DIAG” screen is also displayed.

The recording time after the malfunction detection and the
recording speed can be changed by “TRIGGER POINT” and
“Recording Speed”. Refer to CONSULT-1l OPERATION MAN-
UAL.

2. “MANU TRIG” (Manual trigger):

DTC/1st trip DTC and malfunction item will not be displayed
automatically on CONSULT-Il screen even though a malfunc-
tion is detected by ECM.

DATA MONITOR can be performed continuously even though
a malfunction is detected.

EC-123

DATA MONITOR

Recording Data...11% NO DTC

ENG SPEED XXX rpm
MAS A/F SE-B1 XXXV
COOLANTEMP/S XXX 'C
A/F SENT1 (B1) XXXV
VHCL SPEED SE XXX km/h

PBIB1593E

SET RECORDING CONDITION

AUTO TRIG

MANU TRIG

TRIGGER POINT

Lt o1 10
0% 20% 40% 60% 80% 100%

RECORDING SPEED

MIN MAX

/64 /32 /16 /8 /4 /2 FULL
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Operation
1. “AUTO TRIG”

« While trying to detect the DTC/1st trip DTC by performing the DTC Confirmation Procedure, be sure to
select to “DATA MONITOR (AUTO TRIG)” mode. You can confirm the malfunction at the moment it is
detected.

« While narrowing down the possible causes, CONSULT-II 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 “INCIDENT SIMULATION TESTS” in GI-25, "How to Perform
Efficient Diagnosis for an Electrical Incident" .)

2. “MANU TRIG”
« If the malfunction is displayed as soon as “DATA MONITOR” is selected, reset CONSULT-II to “MANU

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

DATA MONITOR SET RECORDING CONDITION SET RECORDING CONDITION
SELECTION FROM MENU AUTO TRIG

ECM INPUT SIGNALS MANUTRIG MANUTRIG

MAIN SIGNALS
TRIGGER POINT TRIGGER POINT
CAN COMM SIGNALS
SELECTION FROM MENU Recording speed Recording speed
MIN MAX MIN MAX

<<

<<

] ]
/64 132 /16 /8 /4 /2 FULL /64 132 116 /8_i4 2 FULL

MODE | BACK | LIGHT | COPY MODE l BACK l LIGHT l COPY

PBIBO197E

Generic Scan Tool (GST) Function
DESCRIPTION

Generic Scan Tool (OBDII scan tool) complying with SAE J1978 has [ generic Scan Tool (GST): Sample
8 different functions explained below.

1ISO9141 is used as the protocol.

The name “GST” or “Generic Scan Tool” is used in this service man-
ual.

SEF139P
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FUNCTION
Diagnostic test mode Function

MODE 1 READINESS TESTS This mode gains access to current emission-related data yalues, |chud|ng analog inputs
and outputs, digital inputs and outputs, and system status information.
This mode gains access to emission-related data value which were stored by ECM during

MODE 2 (FREEZE DATA) the freeze frame. For details, refer to EC-114, "Freeze Frame Data and 1st Trip Freeze
Frame Data" .

MODE 3 DTCs This mode gains access to emission-related power train trouble codes which were stored

by ECM.

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

« Clear diagnostic trouble codes (MODE 3)

MODE 4 CLEAR DIAG INFO « Clear trouble code for freeze frame data (MODE 1)

« Clear freeze frame data (MODE 2)

« Reset status of system monitoring test (MODE 1)

« Clear on board monitoring test results (MODE 6 and 7)

This mode accesses the results of on board diagnostic monitoring tests of specific com-

MODE 6 (ON BOARD TESTS) ponents/systems that are not continuously monitored.

This mode enables the off board test drive to obtain test results for emission-related pow-
MODE 7 (ON BOARD TESTS) ertrain components/systems that are continuously monitored during normal driving condi-
tions.

This mode can close EVAP system in ignition switch ON position (Engine stopped).
When this mode is performed, the following parts can be opened or closed.

« EVAP canister vent control valve open

In the following conditions, this mode cannot function.

« Low ambient temperature

MODE 8 - « Low battery voltage

« Engine running

« Ignition switch OFF

« Low fuel temperature

« Too much pressure is applied to EVAP system

This mode enables the off-board test device to request specific vehicle information such
as Vehicle Identification Number (VIN) and Calibration IDs.

GST INSPECTION PROCEDURE
1. Turnignition switch OFF.

2. Connect GST to data link connector, which is located under LH
dash panel near the hood opener handle.

3. Turn ignition switch ON.

MODE 9 (CALIBRATION ID)

’ Hood opener

Data link
connector

BBIAO0O02E
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Enter the program according to instruction on the screen or in
the operation manual.

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

VTX GENERIC OBD Il
PROGRAM CARD

Press [ENTER]

Sample_screen*

SEF398S

Perform each diagnostic mode according to each service proce-
dure.

For further information, see the GST Operation Manual of
the tool maker.

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*

SEF416S
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CONSULT-Il Reference Value in Data Monitor

Remarks:

e Specification data are reference values.

e Specification data are output/input values which are detected or supplied by the ECM at the connector.

* Specification data may not be directly related to their components signals/values/operations.

i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the specification data in
spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data calculated by the ECM
according to the signals input from the camshaft position sensor and other ignition timing related sensors.

UBS0091P

MONITOR ITEM CONDITION SPECIFICATION
Run engine and compare CONSULT-II value with the tachometer indica- Almost the same speed as the
ENG SPEED . L
tion. tachometer indication.
Engine: After warming up Idle Approx. 1.1 - 1.5V
Air conditioner switch: OFF
MAS A/F SE-B1 )
Shift lever: N(A/T), Neutral (M/T) | 2,500 rpm Approx. 1.6 - 2.4V
No load
Engine: After warming up Idle 2.5-3.5 msec
Shift lever: N(A/T), Neutral (M/T)
B/FUEL SCHDL . . .
Air conditioner switch: OFF 2,000 rpm 2.5-4.0 msec

No load

A/F ALPHA-B1
A/F ALPHA-B2

Engine: After warming up

Maintaining engine speed at 2,000
rpm

54% - 155%

COOLAN TEMP/S

Engine: After warming up

More than 70°C (158°F)

A/F SEN1 (B1)
A/F SEN1 (B2)

Engine: After warming up

Maintaining engine speed at 2,000
rpm

Fluctuates around 1.5V

HO2S2 (B1)
HO2S2 (B2)

Warm-up condition

After keeping engine speed
between 3,500 and 4,000 rpm for
1 minute and at idle for 1 minute
under no load.

Rewving engine from idle up to 3,000
rpm quickly.

0-0.3V « - Approx. 0.6 -
1.0v

HO2S2 MNTR (B1)
HO2S2 MNTR (B2)

Warm-up condition

After keeping engine speed
between 3,500 and 4,000 rpm for
1 minute and at idle for 1 minute
under no load.

Rewving engine from idle up to 3,000
rpm quickly.

LEAN ~ - RICH

VHCL SPEED SE

Turn drive wheels and compare CONSULT-II value with the speedometer

indication.

Almost the same speed as the
speedometer indication

BATTERY VOLT

Ignition switch: ON (Engine stopped)

11 - 14V

ACCEL SEN1
ACCEL SEN2*

Ignition switch: ON
(Engine stopped)

Accelerator pedal: Fully released

0.6 - 0.95vV

Accelerator pedal: Fully depressed

Less than 4.75V

THRTL SEN1
THRTL SEN2*

Ignition switch: ON
(Engine stopped)
Shift lever: D

Accelerator pedal: Fully released

More than 0.36V

Accelerator pedal: Fully depressed

Less than 4.75V

EGR TEMP SEN

Engine: After warming up

Less than 4.5V

EVAP SYS PRES

Ignition switch: ON

Approx. 1.8 - 4.8V

START SIGNAL

Ignition switch: ON - START - ON

OFF . ON — OFF

it iteh: Accelerator pedal: Fully released ON
CLSD THL POS Ignltlpn switch: ON .
(Engine stopped) Accelerator pedal: Slightly depressed | OFF
. Air conditioner switch: OFF OFF
Engine: After warming up,
AIR COND SIG idle the engine Air conditioner switch: ON ON
(Compressor operates.)
Shift lever: P or N (A/T), Neutral (M/T) | ON
P/N POSI SW Ignition switch: ON
Shift lever: Except above OFF
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MONITOR ITEM

CONDITION

SPECIFICATION

Steering wheel is in neutral position.

PW/ST SIGNAL _EnginE: Afte_r warming up, (Forward direction) OFF
idle the engine
Steering wheel is turned. ON
Rear window defogger switch is ON ON
and/or lighting switch is in 2nd.
LOAD SIGNAL Ignition switch: ON - —
Rear window defogger switch is OFF OFE
and lighting switch is OFF.
IGNITION SW Ignition switch: ON - OFF - ON ON - OFF - ON
ine: i Heater fan is operating. ON
HEATER FAN SW Engine: Aftgr warming up, p 9
idle the engine Heater fan is not operating. OFF
N ] Brake pedal: Fully released OFF
BRAKE SW Ignition switch: ON
Brake pedal: Slightly depressed ON
Engine: After warming up Idle 2.0- 3.0 msec
INJ PULSE-B1 Shift lever: N (A/T), Neutral (M/T)
INJ PULSE-B2 Air conditioner switch: OFF 2,000 rpm 1.9 - 2.9 msec
No load
Engine: After warming up Idle 13°-18° BTDC
Shift lever: N (A/T), Neutral (M/T)
IGN TIMING . " .
Air conditioner switch: OFF 2,000 rpm 25° - 45° BTDC
No load
Engine: After warming up Idle 5% - 35%
Shift lever: N (A/T), Neutral (M/T)
CAL/LD VALUE ) » .
Air conditioner switch: OFF 2,500 rpm 5% - 35%
No load
Engine: After warming up Idle 2.0-6.0g'm/s
Shift lever: N (A/T), Neutral (M/T)
MASS AIRFLOW ) . .
Air conditioner switch: OFF 2,500 rpm 7.0-20.0g:m/s
No load
Engine: After warming up Idle 0%
Shift lever: N (A/T), Neutral (M/T)
PURG VOL C/V ) N i
Air conditioner switch: OFF 2,000 rpm —
No load
Engine: After warming up Idle 0 step
EGR VOLCON/V Shift lever: N (A/T), Neutral (M/T)
Air conditioner switch: OFF Revvmg engine from idle up to 3,000 10 - 55 step
rpm quickly
No load
Engine: After warming up Idle -5°-5°CA
INT/V TIM (B1) Shift lever: N (A/T), Neutral (M/T)
INT/V TIM (B2) Air conditioner switch: OFF 2,000 rpm Approx. 0° - 30°CA
No load
Engine: After warming up Idle 0% - 2%
INT/V SOL (B1) Shift lever: N (A/T), Neutral (M/T)
INT/V SOL (B2) Air conditioner switch: OFF 2,000 rpm Approx. 0% - 50%
No load
) ] 1,800 - 3,600 rpm ON
VIAS SIV Engine: After warming up
Except above conditions OFF
Endine: Af ) Air conditioner switch: OFF OFF
ngine: After warming up
AIR COND RLY idle the engine Air conditioner switch: ON ON

(Compressor operates)
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MONITOR ITEM CONDITION SPECIFICATION
Idle (With engine stopped) IDLE
ENGINE MOUNT « Engine: Running —
Except above conditions TRVL
« For 1 second after turning ignition switch ON ON
FUEL PUMP RLY « Engine running or cranking
« Except above conditions OFF
VENT CONT/V Ignition switch: ON OFF
THRTL RELAY Ignition switch: ON ON
Engine coolant temperature is 94°C OFF
(201°F) or less
Engine coolant temperature is
. . between 95°C (203°F) and 99°C LOW
Engine: After warming up, (210°F)
COOLING FAN idle the engine
Air conditioner switch: OFF Engine coolant temperature is
between 100°C (212°F) and 104°C MID
(219°F)
Engine coolant temperature is 105°C HI
(221°F) or more
Engine speed is below 3,600 rpm after the following conditions are met.
Engine: After warming up
HO2S2 HTR (B1) _ . . ON
Keeping the engine speed between 3,500 and 4,000 rpm for 1 minute and
HO2S2 HTR (B2) . .
at idle for 1 minute under no load
« Engine speed: Above 3,600 rpm OFF

/P PULLY SPD « Vehicle speed: More than 20 km/h (12 MPH) Almost the same speed as the

speedometer indication

TRVL AFTER MIL

Ignition switch: ON

Vehicle has traveled after MIL has
turned ON.

0 - 65,535 km
(0 - 40,723 mile)

AIF S1 HTR (B1)

o . . . i 0
AJF S1 HTR (B2) Engine: After warming up, idle the engine 0 - 100%
Ignition switch: ON (Engine stopped) Approx. OV
AC PRESS SEN Engine: Idle
1.0-4.0V

Air conditioner switch: OFF

VHCL SPEED SE

Turn drive wheels and compare CONSULT-II value with the speedometer

indication.

Almost the same speed as the
speedometer indication

SET VHCL SPD

Engine: Running

ASCD: Operating.

The preset vehicle speed is

displayed.

CRUISE switch: Depressed ON
MAIN SW Ignition switch: ON

CRUISE switch: Released OFF

CANCEL switch: Depressed ON
CANCEL SW Ignition switch: ON

CANCEL switch: Released OFF

ACCEL/RES switch: Depressed ON
RESUME/ACC SW Ignition switch: ON

ACCEL/RES switch: Released OFF

COAST/SET switch: Depressed ON
SET SW Ignition switch: ON

COAST/SET switch: Released OFF

Brake pedal: Fully released ON
BRAKE SW1 Ignition switch: ON -

Brake pedal: Slightly depressed OFF

Brake pedal: Fully released OFF
BRAKE SW2 Ignition switch: ON -

Brake pedal: Slightly depressed ON

CRUISE switch pressed ON
CRUISE LAMP Ignition switch: ON

CRUISE switch released OFF
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MONITOR ITEM CONDITION SPECIFICATION
« CRUISE switch: ON COAST/SET switch pressed ON
SET LAMP « When vehicle speed is between
40 km/h (25 MPH) and 144 km/h | COAST/SET switch released OFF
(89 MPH)
CAN COMM OK
CANCIRC 1 OK
CAN CIRC 2 OK
CANCIRC 3 OK or UNKWN
CANCIRC 4 OK
« Ignition switch: ON
CAN CIRC 5 UNKWN
CAN CIRC 6 OK
CANCIRC 7 OK
CANCIRC 8 UNKWN
CAN CIRC 9 UNKWN

*: Accelerator pedal position sensor 2 signal and throttle position sensor 2 signal are converted by ECM internally. Thus, they differ from
ECM terminals voltage signal.
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Major Sensor Reference Graph in Data Monitor Mode UBS0091Q
The following are the major sensor reference graphs in “DATA MONITOR” mode.

CLSD THL POS, ACCEL SEN 1, THRTL SEN 1
Below is the data for “CLSD THL POS”, “ACCEL SEN 1" and “THRTL SEN 1” when depressing the accelera-

tor pedal with the ignition switch ON and with selector lever in D position.
The signal of “ACCEL SEN 1” and “THRTL SEN 1" should rise gradually without any intermittent drop or rise
after “CLSD THL POS” is changed from ON to OFF.

CLSD THL POS ACCEL SEN 1 THRTL SEN 1
x0.1V x0.1V
OFF ON . 0 13 25 38 51 0 13 25 38 51
Full i ' -
Release
Full
Depress

PBIB0198E

ENG SPEED, MAS A/F SE-B1, THRTL SEN 1, HO2S2 (B1), INJ PULSE-B1

Below is the data for “ENG SPEED”, “MAS A/F SE-B1”, “THRTL SEN 17, “HO2S2 (B1)" and “INJ PULSE-B1”
when revving engine quickly up to 4,800 rpm under no load after warming up engine sufficiently.
Each value is for reference, the exact value may vary.

<
«©
<
E .
o * “‘ENG SPEED” should increase gradually
o N4 ) .
a © © while depressing the accelerator pedal and
w % should decrease gradually after releasing
% © | the pedal without any intemittent drop or rise.
P T
z
i IS
5_
© |
™
- > Fan * “MAS A/F SE-B1" should increase when
L I VA depressing the accelerator pedal and should
oo i . decrease at the moment “THRTL POS SEN" is
w ol T T e closed (accelerator pedal is released).
< -
%)
<
= o SEF241Y
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THRTL POS SEN

HO252 (B1)

INJ PULSE-B1

x0.1V

x0.01V

128
1

msec

51

12
1

* “THRTL SEN1” should increase while
depressing the accelerator pedal and should
decrease while releasing it.

256
]

192
1

64

*« “HO2S2 (B1)” may increase immediately after
depressing the accelerator pedal and may
decrease after releasing the pedal.

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

EC-132
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TROUBLE DIAGNOSIS - SPECIFICATION VALUE PFP:00031

Description

The specification (SP) value indicates the tolerance of the value that is displayed in “DATA MONITOR (SPEC)”
mode of CONSULT-II during normal operation of the Engine Control System. When the value in “DATA MONI-
TOR (SPEC)” mode is within the SP value, the Engine Control System is confirmed OK. When the value in
“DATA MONITOR (SPEC)” mode is NOT within the SP value, the Engine Control System may have one or
more malfunctions.

The SP value is used to detect malfunctions that may affect the Engine Control System, but will not light the
MIL.

The SP value will be displayed for the following three items:

« B/FUEL SCHDL (The fuel injection pulse width programmed into ECM prior to any learned on board cor-
rection)

« A/F ALPHA-B1/B2 (The mean value of air-fuel ratio feedback correction factor per cycle)

« MAS A/F SE-B1 (The signal voltage of the mass air flow sensor)

Testing Condition
« Vehicle driven distance: More than 5,000 km (3,017 miles)

« Barometric pressure: 98.3 - 104.3 kPa (1.003 - 1.064 kg/cm? , 14.25 - 15.12 psi)
« Atmospheric temperature: 20 - 30°C (68 - 86°F)
« Engine coolant temperature: 75 - 95°C (167 - 203°F)

« Transmission: Warmed-up*!

« Electrical load: Not applied*?
« Engine speed: Idle

*1: For A/T models, after the engine is warmed up to normal operating temperature, drive vehicle until “FLUID
TEMP SE” (A/T fluid temperature sensor signal) indicates more than 60°C (140°F).

For M/T models, after the engine is warmed up to normal operating temperature, drive vehicle for 5 minutes.
*2: Rear window defogger switch, air conditioner switch, lighting switch are OFF. Steering wheel is straight
ahead.

Inspection Procedure
NOTE:
Perform “DATA MONITOR (SPEC)” mode in maximum scale display.
N . - DATA MONITOR (SPEC)
1. Perform EC-82, "Basic Inspection” . E— -
2. Confirm that the testing conditions indicated above are met. ENG SPEED 313 rom
3. Select “B/FUEL SCHDL”", “A/F ALPHA-B1”, “A/F ALPHA-B2" - ) ) ]
and “MAS A/F SE-B1" in “DATA MONITOR (SPEC)” mode with O %0 300 4800 6400
CONSULT-II. B/FUEL SCHDL | 2.9 msec
4. Make sure that monitor items are within the SP value. e
5. If NG, go to EC-134, "Diagnostic Procedure" . AFALPHA-B1 | 105%
|| L i 1 ||
50 5 125 150 SEro01
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TROUBLE DIAGNOSIS - SPECIFICATION VALUE

Diagnostic Procedure

Diagnositic Procedures for

START

A/F ALPHA

Larger than Spec.

value

Go to Diagnostic
Procedure for
B/FUEL

SCHDL

Not necessary
when open
loop at low
engine
coolant
temperature.

Data Monitor

UBS0091U

Data Monitor means
Data Monitor mode

with CONSULT-II
. if so equipped.

A/F ALPHA (B1)/(B2)

Less than
Specification
Data Monitor (Spec.) value
B/FUEL SCHDL
Within Specification

(Spec.) value
Normal value

Data Monitor
»COOLAN TEMP/S

Re-warm up

> Data Monitor
.COOLAN TEMP/S_

Check engine coolant
temperature sensor resistance.
(Refer to CONSULT-1I
reference value of ECT sensor.)
Check harness continuity,

and if NG repair or replace

Larger than
Specification
(Spec.) value

Smaller than
Spec. value

Data Monitor
B/FUEL SCHDL

Go to Diagnostic
Procedure for
B/FUEL

SCHDL

Within Spec. value

ECT sensor.

“Data Monito
A/F ALPHA (B1)/(B2)*

Data Monitor
A/F ALPHA (B1)/(B2)*
Remove blow-by hose and plug
it.

Within Spec.
value

More than
Spec. value

Check fuel pressure (idle)
Fuel pressure check in BASIC
SERVICE PROCEDURE

Check fuel pressure (idle)
Fuel pressure check in BASIC
SERVICE PROCEDURE

Less than
reference
value

Y

Check/Repair:

« disconnection of fuel damper
vacuum hose

« clogging/bending of fuel
damper vacuum hose

« fuel damper malfunction

s pressure regulator malfunction

Within Spec. value

Check/Repair:

* pressure regulator malfunction

* clogging/bending of fuel
damper vacuum hose

* clogging/bending of feed hose

* clogging of fuel fillter

* Insufficient fuel pump voltage

¢ Insufficient fuel pump

Within Spec. value

l v
©

|

@

\ @+

Y
(Go to next

page.)

SEF613ZD
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TROUBLE DIAGNOSIS - SPECIFICATION VALUE

Within
Spec.
Data Monitor~.value
A/F ALPHA (B1)/(B2)*

A

Less than
Spec. value

Any differences
between cylinders

Check for injector leakage
Check cylinder with small speed
fall using power balance test
mode with CONSULT-II.

Within
Spec.

value Data Monitor
A/F ALPHA (B1)/(B2)

*

v

More than
Spec. value

Any differences
between cylinders

Check for injector leakage
Check cylinder with small speed
fall using power balance test
mode with CONSULT-II.

Check cylinder with small speed
fall, ignition related parts. Then
if NG, replace its injector.

No difference
between cylinders

Check cylinder with small speed
fall, ignition related parts. Then
if NG, replace its injector.

No difference
between cylinders

A/F ALPHA (B1)/(B2)*

Less than
Spec. value

A

Perform DTC confirmation
Procedure for A/F
sensor 1.

y

Within | Within
Spec. |Spec
Data Monitor value |valug Data Monitor

*

A/F ALPHA (B1)/(B2)

A 4

Perform DTC confirmation
Procedure for A/F
sensor 1.

Check/Repair:
= A/F sensor 1 power circuit
= A/F sensor 1 signal circuit

Check/Repair:
« A/F sensor 1 power circuit
* A/F sensor 1 signal circuit

Within

OK

Data Monitor
A/F ALPHA (B1)/(B2)

*

Within
Spec.
value

OK

Data Monitor
A/F ALPHA (B1)/(B2)

*

Replace corresponding A/F
sensor 1

Replace corresponding A/F
sensor 1

Within

Data Monitor
A/F ALPHA (B1)/(B2)

*

Less than
Spec. value

Re-connect ECM harness Connector.

v

Confirm A/F ALPHA (B1)/(B2)*.

!

h 4

Within
Spec.
value Data monitor
A/F ALPHA (B1)/(B2)

*

More than
Spec. value

Re-connect ECM harness Connector.

v

Confirm A/F ALPHA (B1)/(B2)*. ‘

!

COMPLETED

SEF614Z
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TROUBLE DIAGNOSIS - SPECIFICATION VALUE

NOTE: Data Monitor means

Diagnostic Procedures for | START

Data Monitor mode

B/FUEL SCHDL

Check and Repair
Check for causes of over-friction.

More than Specification (Spec.) value Data Monitor

Data Monitor
A/F ALPHA
(B1)/(B2)*

Smaller than
normal value

Withi

Within Check for
Spec. causes of air
value flow in MAF sensor.

* Mis-assembly of air duct
air cleaner or element.
* Ruined air duct or
air cleaner.

* Clogged dirt

NG

Norm
value

Normal
value

Data Monitor
B/FUEL SCHDL

More than B/FUEL SCHDL Spec.
value and less than A/F ALPHA
Check (B1)/(B2)* Spec. value

ground voltage of
MAF sensor harness.
Less than
0.2V

Re-tigh
engine

ten
ground.

Data Monitor
MAF sensor
(Refer to CONSULT-II reference
value of MAF sensor.)
Within

reference
value

More
than
reference
value

B/FUEL SCHDL

(Spec.) value

with CONSULT-II
: if so equipped.

*

Less than Specification (Spec.) value

n Specification
.4

Check for
causes of air
flow in MAF sensor.
* Mis-assembly of air duct)
air cleaner or element.
¢ Ruined air duct or
air cleaner.
* Clogged dirt
of element.

NG

al

Data Monitor
B/FUEL SCHDL

OK

Less than Spec. value|

Less than
reference
value

Data Monitor
MAF sensor
(Refer to CONSULT-Il reference
value of MAF sensor.)

Within reference

IRepIace MAF sensor || Replace ECMI

|Rep|ace MAF sensorl

value

Check B/FUEL SCHDL,
A/F ALPHA (B1)/(B2)*.

v

Engine oil level over H

Over tension of drive belts

Abnormal noise from, or catch of alternator,
PS A/C drive belts

Abnormal noise coming from engine.
Comprssion pressure check

Abnormal noise coming from transmission

Check for causes of imperfect combustion.

EGR valve stuck open

Check function of intake valve timing control
solenold valve using active test.

Valve clearance check

Improper timing of camshaft sprocket

Check B/FUEL SCHDL.
v

Check B/FUEL
SCHDL.

Check and Repair

Check for causes of air suction at lower flow

of MAF sensor.

* Disconnected, loose or cracked air duct

* Disconnected, loose or cracked air vacuum
hose connected to air duct or intake manifold
collector

* Loose oil filler cap

* Disconnected or loose oil level gauge

* Improper sealing of intake related gaskets

* Improper sealing of rocker cover gaskets

A4

Check B/FUEL SCHDL,

| COMPLETE

o]

SEF615ZA
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TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT

TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT PFP:00006

Description

Intermittent incidents (I/I) may occur. In many cases, the malfunction resolves itself (the part or circuit function
returns to normal without intervention). It is important to realize that the symptoms described in the customer's
complaint often do not recur on (1st trip) DTC visits. Realize also that the most frequent cause of I/l occur-
rences is poor electrical connections. Because of this, the conditions under which the incident occurred may
not be clear. Therefore, circuit checks made as part of the standard diagnostic procedure may not indicate the
specific malfunctioning area.

Common I/l Report Situations

STEP in Work Flow Situation
Il The CONSULT-Il is used. The SELF-DIAG RESULTS screen shows time data other than [0] or [1].

1] The symptom described by the customer does not recur.

Y (1st trip) DTC does not appear during the DTC Confirmation Procedure.
\i The Diagnostic Procedure for PXXXX does not indicate the malfunctioning area.
Diagnostic Procedure UBSOOLW

1. INSPECTION START

Erase (1st trip) DTCs. Refer to EC-65, "HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMA-
TION" .

>> GO TO 2.

2. CHECK GROUND TERMINALS

Check ground terminals for corroding or loose connection.
Refer to GI-25, "How to Perform Efficient Diagnosis for an Electrical Incident” , “CIRCUIT INSPECTION”,
“Ground Inspection”.

OK or NG

OK >> GO TO 3.
NG >> Repair or replace.

3. SEARCH FOR ELECTRICAL INCIDENT

Perform GI-25, "How to Perform Efficient Diagnosis for an Electrical Incident” , “INCIDENT SIMULATION
TESTS".

OK or NG

OK >> GO TO 4.
NG >> Repair or replace.

4. CHECK CONNECTOR TERMINALS

Refer to GI-22, "How to Check Terminal” , “"HOW TO PROBE CONNECTORS”, “How to Check Enlarged Con-
tact Spring of Terminal”.

OK or NG

OK >> INSPECTION END
NG >> Repair or replace connector.

EC-137
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POWER SUPPLY CIRCUIT FOR ECM

POWER SUPPLY CIRCUIT FOR ECM

Wiring Diagram

PFP:24110

UBS0091X

EC-MAIN-01

s - DETECTABLE LINE FOR DTC
m : NON-DETECTABLE LINE FOR DTC

IGNITION SWITCH
ON OR START BATTERY
FUSE IPDM E/R
10A |BLOCK 15A (Flgc\llEllz_il:_{lGENT
(J/B)
) DISTRIBUTION
: MODULE REFER TO “PG-POWER".
[57] — ENGINE ROOM)
5 com ,
R/W % 6” RELAY
o)
' I
L8]] |L&]) [Lz])
w/B RIG R -
BE E22
------
Cres1d e
w/B RIG R
R=P EC.iGNSYS
RIG
1
1 I
RW w/B RIG RIG
|I109|| |I111 || |I120I| “119"
IGN SW SSOFF VB VB ECM
— REFER TO THE FOLLOWING.
1 - FUSE BLOCK -
106107 J108 [109 110 J111 J112}113 JUNCTION BOX (J/B)
9899 [10ofior frozfroafosfios
90]91]92|93]94]95]96|97 21| 3]4|{Mm92

82]83]84]85]86|87]88]89

33}
o
-~

B
©
>
£

I [GEDNE .
sile] GR 1 GR

EC-138
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POWER SUPPLY CIRCUIT FOR ECM

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[lgnition switch: OFF] ov
109 R/W Ignition switch
[Ignition switch: ON] E?TTET/\)( VOLTAGE
[Engine is running]
[lgnition switch: OFF]
R 0-1.5v
ECM rel « For a few seconds after turning ignition
relay switch OFF
1 wiB (Self shut-off)
[lgnition switch: OFF]
L BATTERY VOLTAGE
« A few seconds passed after turning ignition (11 - 14V)
switch OFF
119 R/G . S BATTERY VOLTAGE
120 RIG Power supply for ECM [lgnition switch: ON] (11 - 14V)
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POWER SUPPLY CIRCUIT FOR ECM

EC-MAIN-02

m : DETECTABLE LINE FOR DTC
e - NON-DETECTABLE LINE FOR DTC

ECM
G . @
GND GND GND
L [ e
B B B

I

I
23]22|21120]19|18]17]16]15|14]13]12|11]10]9 |8 ]7 |6 :
43]41]40]39]3837]36]35]34]33|32]31]30|29]28]27]26]25 1
I

I

I

I

I

61]60]59158|57]56]55]54|53|52]51]50|49]48]47]46 45|44 F54
80179|78]77]76|75]74]173]72]| 71| 70]69]68]|67]66]65]64 63) B H.S.

1061107108108 10] 111 ]112]113
98199 100{101 J102]103 104105

90]91]92]9394]95]96]97
82]83]84]8586]87]88]89

BBWAOG09E
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POWER SUPPLY CIRCUIT FOR ECM

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

DATA (DC Voltage)

TER-
MINAL WIRE ITEM CONDITION
COLOR
NO.
[Engine is running] .
1 B ECM ground Engine ground
« Idle speed
115 B [Engine is running] .
ECM ground Engine ground
116 B 9 « Idle speed gine g

Diagnostic Procedure
1. INSPECTION START

UBS0091Y

Start engine.
Is engine running?

Yes or No

Yes >>GO TO 7.
No >> GO TO 2.

2. CHECK ECM POWER SUPPLY CIRCUIT-I

1. Turnignition switch OFF and then ON.

2. Check voltage between ECM terminal 109 and ground with
CONSULT-II or tester.

Voltage: Battery voltage

OK or NG

OK >> GO TO 4.
NG >> GO TO 3.

3. DETECT MALFUNCTIONING PART

AE

—_—

[ Ecm |o]connecTor||
109

we Lmn

MBIBO015E

Check the following.

« Fuse block (J/B) connector M4

o 10Afuse

« Harness for open or short between ECM and fuse

>> Repair harness or connectors.
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POWER SUPPLY CIRCUIT FOR ECM

4. CHECK ECM GROUND CIRCUIT FOR OPEN AND SHORT-I

1. Turn ignition switch OFF.
Disconnect ECM harness connector.

n

3. Check harness continuity between ECM terminals 1, 115, 116 and engine ground.

Refer to Wiring Diagram.

Continuity should exist.

4. Also check harness for short to power.
OK or NG

OK >> GO TO 6.
NG >> GO TO 5.

5. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors F58, M70
« Harness for open or short between ECM and engine ground

>> Repair open circuit or short to power in harness or connectors.

6. CHECK ECM POWER SUPPLY CIRCUIT-II

1. Reconnect ECM harness connector.
Turn ignition switch ON.

3. Check voltage between IPDM E/R terminal 17 and ground with
CONSULT-II or tester.

n

Voltage: Battery voltage

OK or NG

OK >> Go to EC-613, "IGNITION SIGNAL" .
NG >> GO TO7.

7. CHECK ECM POWER SUPPLY CIRCUIT-III

@ DISCONNECT @E
A€ C
23122121[20|C_1[19]18]17
32[31[30l29le8lo7|26[25] 41

®
Q

PBIB1585E

1. Turn ignition switch ON and then OFF.

2. Check voltage between ECM terminals 119, 120 and ground
with CONSULT-II or tester.

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

OK or NG

OK >> GO TO 16.

NG (Battery voltage does not exist.)>>GO TO 8.

NG (Battery voltage exists for more than a few seconds.)>>GO TO
16.

EC-142
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POWER SUPPLY CIRCUIT FOR ECM

8. CHECK ECM POWER SUPPLY CIRCUIT-V

1. Turnignition switch OFF and wait at least 10 seconds.
2. Check voltage between ECM terminal 111 and ground with

CONSULT-II or tester. T Eom 1ol connectonl] ﬁ

Voltage: Battery voltage 111
OK or NG

oK GO TOO.
NG 5> GOTO 11, (&)

-

PBIB1191E

9. CHECK ECM POWER SUPPLY CIRCUIT-VI

1. Disconnect ECM harness connector.
Disconnect IPDM E/R harness connector E122.

3. Check harness continuity between ECM terminals 119, 120 and IPDM E/R terminal 18.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 14.
NG >> GO TO 10.

10 DETECT MALFUNCTIONING PART

Check the following.
« Harness or connectors E131, M92
« Harness for open or short between ECM and IPDM E/R

>> Repair open circuit or short to ground or short to power in harness or connectors.

11 CHECK ECM POWER SUPPLY CIRCUIT-VII

1. Disconnect ECM harness connector.
Disconnect IPDM E/R harness connector E121.

3. Check harness continuity between ECM terminal 111 and IPDM E/R terminal 46.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 13.
NG >> GO TO 12.

12 DETECT MALFUNCTIONING PART

Check the following.
« Harness or connectors E131, M92
« Harness for open or short between ECM and IPDM E/R

>> Repair open circuit or short to ground or short to power in harness or connectors.
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POWER SUPPLY CIRCUIT FOR ECM

13. cHECK 15A FUSE

1. Disconnect 15A fuse from IPDM E/R.
2. Check 15A fuse.
OK or NG

OK >> GO TO 16.
NG >> Replace 15A fuse.

14 CHECK ECM GROUND CIRCUIT FOR OPEN AND SHORT-II

1. Turnignition switch OFF.
2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminals 1, 115, 116 and ground.
Refer to Wiring Diagram.

Continuity should exist.

4. Also check harness for short to power.
OK or NG

OK >> GO TO 16.
NG >> GO TO 15.

15. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors F58, M70
« Harness for open or short between ECM and ground

>> Repair open circuit or short to power in harness or connectors.

16. cHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG

OK >> Replace IPDM E/R.
NG >> Repair open circuit or short to power in harness or connectors.
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DTC U1000, U1001 CAN COMMUNICATION LINE

DTC U1000, U1001 CAN COMMUNICATION LINE
Description

CAN (Controller Area Network) is a serial communication line for real time application. It is an on-vehicle mul-
tiplex communication line with high data communication speed and excellent error detection ability. Many elec-
tronic control units are equipped onto a vehicle, and each control unit shares information and links with other

PFP:23710

UBS0091Z

control units during operation (not independent). In CAN communication, control units are connected with 2
communication lines (CAN H line, CAN L line) allowing a high rate of information transmission with less wiring.
Each control unit transmits/receives data but selectively reads required data only.

On Board Diagnosis Logic

UBS00920

Trouble diagnosis

DTC No. DTC detecting condition Possible cause
name
1
U100(i* « ECM cannot communicate to other control H ;
1000~ CAN communication units. * marness or coqne(? or; .
line . (CAN communication line is open or

U1001*+2 o ECM_ (_:ann_ot communicate for more than the shorted)
1001%2 specified time.

*1: This self-diagnosis has the one trip detection logic.

*2: The MIL will not light up for this diagnosis.

DTC Confirmation Procedure

1. Turn ignition switch ON and wait at least 3 seconds.

2. Select “DATA MONITOR” mode with CONSULT-II.

3. |If 1sttrip DTC is detected, go to EC-147, "Diagnostic Procedure" .

EC-145
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DTC U1000, U1001 CAN COMMUNICATION LINE

Wiring Diagram
EC-CAN-01

- DETECTABLE LINE FOR DTC
e © NON-DETECTABLE LINE FOR DTC
mm : DATA LINE

L

TO LAN-CAN

vep

L Y
[[5a Eal
CAN-H CAN-L | ECM

M82

Il

1061107 J108J108 1101111 ]112]113
98199 |100{101 J102103 104 ]105

90]91]92193]94 95196
82|83]84185/86]87]88

1Lr

) B H.S.

BBWAO0610E
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DTC U1000, U1001 CAN COMMUNICATION LINE

Diagnostic Procedure

1. INSPECTION START

1. Turnignition switch ON.

2. Select “CAN DIAG SUPPORT MNTR” in “DATA MONITOR” mode with CONSULT-II. EC
3. Print out the CONSULT-II screen.

>> Go to LAN-6, "PRECAUTIONS" .

EC-147
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DTC P0011, PO021 IVT CONTROL

DTC P0011, PO021 IVT CONTROL PFP:23796
Description
SYSTEM DESCRIPTION

Sensor Input signal to ECM ECM function Actuator

Crankshaft position sensor (POS)

— Engine speed and piston position
Camshatft position sensor (PHASE)

Engine coolant temperature sensor Engine coolant temperature

Wheel sensor Vehicle speed

Intake valve
timing control

Intake valve timing control
solenoid valve

IVT control vane o e, SRS T

Exhaust TDC Camshaft sproket
valve

E IVT control valve

% Exhaust valve
DrainI 4

Qil pressure

Retard angle

—
bz

Oil pressure

Advance angle

PBIB1389E

This mechanism hydraulically controls cam phases continuously with the fixed operating angle of the intake

valve.

The ECM receives signals such as crankshaft position, camshaft position, engine speed, and engine coolant
temperature. Then, the ECM sends ON/OFF pulse duty signals to the intake valve timing control solenoid
valve depending on driving status. This makes it possible to control the shut/open timing of the intake valve to
increase engine torque in low/mid speed range and output in high-speed range.

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS00925

MONITOR ITEM CONDITION SPECIFICATION

« Engine: After warming up Idle -5°-5°CA

INT/V TIM (B1) « Shift lever: N (A/T), Neutral (M/T)

INT/V TIM (B2) « Air conditioner switch: OFF 2,000 rpm Approx. 0° - 30°CA
« No load
« Engine: After warming up Idle 0% - 2%

INT/V SOL (B1) « Shift lever: N (A/T), Neutral (M/T)

INT/V SOL (B2) « Air conditioner switch: OFF 2,000 rpm Approx. 0% - 50%
« No load
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DTC P0011, PO021 IVT CONTROL

On Board Diagnosis Logic
DTC No. Trouble diagnosis Detecting condition Possible cause
name
PO011
0011 « Crankshaft position sensor (POS)
(Bank 1) Intake valve timing There is a gap between angle of target and « Camshaft position sensor (PHASE)
P0021 control performance | phase-control angle degree. « Accumulation of debris to the signal pick-up
0021 portion of the camshaft
(Bank 2)

FAIL-SAFE MODE
When the malfunction is detected, the ECM enters fail-safe mode.

Detected items Engine operating condition in fail-safe mode
Intake valve timing control The signal is not energized to the solenoid valve and the valve control does not function.
DTC Confirmation Procedure
CAUTION:
Always drive at a safe speed.

NOTE:

« If DTC P0011 or P0021 is displayed with DTC P1111 or P1136, first perform trouble diagnosis for
DTC P1111 or P1136. Refer to EC-396. "DTC P1111, P1136 IVT CONTROL SOLENOID VALVE" .

« If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait
at least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is between 10V and 16V at

idle.

® WITH CONSULT-II

1. Turnignition switch ON and select “DATA MONITOR” mode with T
CONSULT-II.
. . . MONITOR NO DTC
2. Start engine and warm it up to the normal operating tempera-
ture ENG SPEED XXX rpm
. B/FUEL SCHDL XXX msec
3. Maintain the following conditions for at least 6 consecutive sec- COOLANTENP/S XXX 'C
OndS VHCL SPEED SE XXX km/h
) . INT/V TIM (B1) XXX "CA
Hold the accelerator pedal as steady as possible. INTVTIM (B2) XXX 'CA
INT/V SOL (B1) XXX %
ENG SPEED 1,200 - 2,000 rpm (A constant rotation is maintained.) INT/V SOL (B2) XXX %
COOLANT TEMPS 60 - 120°C (140 - 248°F)
Selector lever P or N position T

4. Letengine idle for 10 seconds.

5. Ifthe 1st trip DTC is detected, go to EC-150, "Diagnostic Procedure” .
If the 1st trip DTC is not detected, go to next step.

6. Maintain the following conditions for at least 20 consecutive seconds.

ENG SPEED 1,700 - 3,175 rpm (A constant rotation is maintained.)
COOLANT TEMPS 70 - 105°C (158 - 221°F)
Selector lever 1st or 2nd position

Driving vehicle uphill
Driving location uphill (Increased engine load will help maintain the driving
conditions required for this test.)

7. Ifthe 1sttrip DTC is detected, go to EC-150, "Diagnostic Procedure" .

@ WITH GST
Follow the procedure “WITH CONSULT-II” above.
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DTC P0011, PO021 IVT CONTROL

Diagnostic Procedure
1. CHECK CRANKSHAFT POSITION SENSOR (POS)

UBS00928

Refer to EC-269, "Component Inspection” .
OK or NG

OK >>GO TO 2.
NG >> Replace crankshatft position sensor (POS).

2. CHECK CAMSHAFT POSITION SENSOR (PHASE)

Refer to EC-277, "Component Inspection” .
OK or NG

OK >> GO TO 3.
NG >> Replace camshaft position sensor (PHASE).

3. CHECK CAMSHAFT (INTAKE)

Check the following.

« Accumulation of debris to the signal plate of camshaft rear end
« Chipping signal plate of camshaft rear end
OK or NG

OK >> GO TO 4.
NG >> Remove debris and clean the signal plate of camshaft
rear end or replace camshatft.

Camshaft
(intake)

SEC905C

4. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

For wiring diagram, refer to EC-265 for CKP sensor (POS) and EC-271 for CMP sensor (PHASE).

>> INSPECTION END
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DTC P0037, PO038, PO057, PO058 HO2S2 HEATER

DTC P0037, PO038, PO057, PO058 HO2S2 HEATER PFP:226A0
Description
SYSTEM DESCRIPTION

Sensor Input signal to ECM ECM function Actuator

Camshaft position sensor (PHASE) ]
Engine speed

Crankshatft position sensor (POS) Heated oxygen sensor 2

- - Heated oxygen sensor 2 heater
Engine coolant temperature sensor Engine coolant temperature heater control
Mass air flow sensor Amount of intake air

The ECM performs ON/OFF control of the heated oxygen sensor 2 heater corresponding to the engine speed,
amount of intake air and engine coolant temperature.

OPERATION

Engine speed rpm Heated oxygen sensor 2 heater

Above 3,600 OFF

Below 3,600 rpm after the following conditions are met.
« Engine: After warming up ON

« Keeping the engine speed between 3,500 and 4,000 rpm for 1
minute and at idle for 1 minute under no load

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION

« Engine speed: Above 3,600 rpm OFF

HO252 HTR (B1) « Engine speed is below 3,600 rpm after the following conditions are met.

HO2S2 HTR (B2) - Engine: After warming up ON
Keeping the engine speed between 3,500 and 4,000 rpm for 1 minute and
at idle for 1 minute under no load

On Board Diagnosis Logic
DTC No. Trouble diagnosis name DTC detecting condition Possible cause
P0037
0037 The current amperage in the heated oxygen sen- | ¢ Harness or connectors
(Bank 1) | Heated oxygen sensor 2 | sor 2 heater circuit is out of the normal range. (The heated oxygen sensor 2 heater
P0057 heater control circuitlow | (An excessively low voltage signal is sentto ECM circuit is open or shorted.)
0057 through the heated oxygen sensor 2 heater.) « Heater oxygen sensor 2 heater
(Bank 2)
P0038 ]
0038 The current amperage in the heated oxygen sen- | | |- .nacs or connectors
(Bank 1) | Heated oxygen sensor 2 sor 2 heater circuit is out of the_ normal range. (The heated oxygen sensor 2 heater
| heater control circuit high (An excessively high voltage signal is sent to circuit is shorted.)
P0058 9 ECM through the heated oxygen sensor 2
0058 heater.) « Heater oxygen sensor 2 heater
(Bank 2)
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DTC P0037, PO038, PO057, PO058 HO2S2 HEATER

DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is between 10.5V and 16V at
idle.

® WITH CONSULT-II
1. Turnignition switch ON and select “DATA MONITOR" mode with

DATA MONITOR

CONSULT-IL.
. . . MONITOR NO DTC
2. Start engine and warm it up to the normal operating tempera-
ture. COOLANTEMP/S XXX°C

VHCL SPEED SE XXX km/h
3. Turn ignition switch OFF and wait at least 10 seconds.

4. Start the engine and keep the engine speed between 3,500 rpm
and 4,000 rpm for at least 1 minute under no load.

5. Letengine idle for 1 minute.
6. |If 1sttrip DTC is detected, go to EC-157, "Diagnostic Procedure"

SEF176Y

@ WITH GST

1. Start engine and warm it up to the normal operating temperature.
2. Turn ignition switch OFF and wait at least 10 seconds.
3

Start the engine and keep the engine speed between 3,500 rpm and 4,000 rpm for at least 1 minute under
no load.

4. Letengine idle for 1 minute.

5. Turn ignition switch OFF and wait at least 10 seconds.

6. Start the engine and keep the engine speed between 3,500 rpm and 4,000 rpm for at least 1 minute under
no load.

7. Letengine idle for 1 minute.

8. Select MODE 3 with GST.

9. If DTC s detected, go to EC-157, "Diagnostic Procedure" .

When using GST, DTC Confirmation Procedure should be performed twice as much as when using
CONSULT-Il because GST cannot display MODE 7 (1st trip DTC) concerning this diagnosis. There-
fore, using CONSULT-Il is recommended.
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DTC P0037, PO038, PO057, PO058 HO2S2 HEATER

Wiring Diagram
BANK 1
IGNITION SWITGH
ON OR START
FUSE mmm ; DETECTABLE LINE FOR DTC
15a |BLOCK | REFERTO "PG-POWER', s : NON-DETECTABLE LINE FOR DTC
WB)
%
1
RY
]
R/Y
RIY
|| 4 ||
HEATED
OXYGEN
SENSOR 2
(BANK 1)
(K] L L]
N
BW P/B L
B/W P/B L
[F=]l [=5]1 [7a]
ECM
GND-02 O2HRR 02SRR
REFER TO THE FOLLOWING.
I N - FUSE BLOCK -
22[21]20]19]18]17]16]15]14]13]12]11]10f 9 |8 [ 7 | 6 JUNCTION BOX (J/B)
41]20]30[38[37[36[35] 34333231 [30[20[o8 27 [26[25
3 l55)
2 E13 60]59]58[57 56 [55]54]53]52 6150 40 [4e [47]46 4544
4|3/ G 19[78]77]76[75]74] 73] 72[71]70] 696867 ]66]65[64 63J B H.S.

1T

8 [9]1o[11[12]13]14]15]16] w

BBWAO0615E
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DTC P0037, PO038, PO057, PO058 HO2S2 HEATER

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
« Engine speed is below 3,600 rpm after the
following conditions are met.
— Engine: after warming up 0-1.0v
- Keeping the engine speed between 3,500
25 | p/B Heated oxygen sensor 2 and 4,000 rpm for 1 minute and at idle for 1

heater (bank 1) minute under no load.

[lgnition switch: ON]
« Engine stopped BATTERY VOLTAGE
[Engine is running] (11 - 14V)

« Engine speed is above 3,600 rpm.

% Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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DTC P0037, PO038, PO057, PO058 HO2S2 HEATER

BANK 2
IGNITION SWITCH
ON OR START
FUSE s - DETECTABLE LINE FOR DTC
15a |BLOCK REFER TO “PG-POWER’. e - NON-DETECTABLE LINE FOR DTC
(J/B)
%
]
RIY
M70
I_l‘I
RIY
RIY
|| 4 ||
HEATED
OXYGEN
SENSOR 2
(BANK 2)
(K] L L]
[]
B/W /R L
B/W /R L
||78|| || 6 || |55||
ECM
GND-02 O2HRL 02SRL
REFER TO THE FOLLOWING.
I N - FUSE BLOCK -
23]22]21]20[19]18]17]16]15[14]13]12]11]10f 9 [8 ] 7 [ 6 JUNCTION BOX (J/B)
42]41]40]30[38]37]36]35]34]33]32]31]30]oa28]27]26] 25
2 5]
o E12 61]60]50]58]57]56]55]54]53]52]51]50]49]48]47]46]45]44
4|3/ L 80]79]78]77[7675]74]73[ 72| 71]70]69]68[67 |66 ]65]64 63J B H.S.
1T
1]2]3]cal4]s5]6] 7|58
8 [oJto[r1fi2|13]14]15]16] w

BBWAO0616E
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DTC P0037, PO038, PO057, PO058 HO2S2 HEATER

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
« Engine speed is below 3,600 rpm after the
following conditions are met.
— Engine: after warming up 0-1.0v
- Keeping the engine speed between 3,500
6 L/R Heated oxygen sensor 2 and 4,000 rpm for 1 minute and at idle for 1

heater (bank 2) minute under no load.

[lgnition switch: ON]
« Engine stopped BATTERY VOLTAGE
[Engine is running] (11 - 14V)

« Engine speed is above 3,600 rpm.

% Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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DTC P0037, PO038, PO057, PO058 HO2S2 HEATER

Diagnostic Procedure

1. CHECK HO2S2 HEATER POWER SUPPLY CIRCUIT

UBS0092E

1. Turnignition switch OFF.

2. Disconnect heated oxygen sensor 2 harness connector.

(

HO2S2
(bank 1)
harness
connector

(M/T and 4-speed

A/T models})

HO2S2 (bank 1)
harness connector
(5-speed A/T models)

harness connector
(5-speed A/T models)
" ~—

HO2S2
(bank 2)
harness
connector v
{M/T models) N

HO2S2 (bank 2)

harness connector
(4-speed A/T models)

—

e

BBIA0257E

3. Turn ignition switch ON.

4. Check voltage between HO2S2 terminal 4 and ground with

CONSULT-II or tester.

Voltage: Battery voltage

OK or NG

OK >> GO TO 3.
NG >> GO TO 2.

2. DETECT MALFUNCTIONING PART

A€ Qi

ab

I

@
D

PBIB1595E

Check the following.

« Harness connectors M70, F58
« Fuse block (J/B) connector M4
o 15Afuse

« Harness for open or short between heated oxygen sensor 2 and fuse

>> Repair harness or connectors.

EC-157



DTC P0037, PO038, PO057, PO058 HO2S2 HEATER

3. CHECK HO2S2 HEATER OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal and HO2S2 terminal as follows.
Refer to Wiring Diagram.

n

Terminals
DTC Bank
ECM Sensor
P0037, PO038 25 1 1
P0057, PO058 6 1 2

Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK HEATED OXYGEN SENSOR 2 HEATER

Refer to EC-158, "Component Inspection” .
OK or NG

OK >>GO TO 5.
NG >> Replace malfunctioning heated oxygen sensor 2.

5. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
HEATED OXYGEN SENSOR 2 HEATER

1. Check resistance between HO2S2 terminals as follows.

- - 1
Terminal No. Resistance \% é&% - @

1and 4 5.0 - 7.0 Q at 25°C (77°F) o
2and1l,3,4 o Q Eé}] @
3and1,2,4 (Continuity should not exist)

2. If NG, replace heated oxygen sensor 2.

CAUTION: \

« Discard any heated oxygen sensor which has been dropped Doy PL e —
from a height of more than 0.5 m (19.7 in) onto a hard sur- TS. A=
face such as a concrete floor; use a new one. DISCONNECT

. Before installing new oxygen sensor, clean exhaust system @
threads using Oxygen Sensor Thread Cleaner tool J-43897-

18 or J-43897-12 and approved anti-seize lubricant.

1|2 e
t 314

T.S.
& (@]

PBIB1596E
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DTC P0037, PO038, PO057, PO058 HO2S2 HEATER

Removal and Installation

HEATED OXYGEN SENSOR 2

Refer to EM-27, "EXHAUST MANIFOLD AND THREE WAY CATALYST" .

EC-159
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DTC P0101 MAF SENSOR

DTC P0101 MAF SENSOR
Component Description

The mass air flow sensor is placed in the stream of intake air. It mea-
sures the intake flow rate by measuring a part of the entire intake
flow. It consists of a hot film that is supplied with electric current from
the ECM. The temperature of the hot film is controlled by the ECM a
certain amount. The heat generated by the hot film is reduced as the
intake air flows around it. The more air, the greater the heat loss.
Therefore, the ECM must supply more electric current to maintain
the temperature of the hot film as air flow increases. The ECM
detects the air flow by means of this current change.

PFP:22680

UBS0092H

Mass air flow sensor

Intake air
temperature
sensor

PBIB1604E

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS0092|

MONITOR ITEM CONDITION SPECIFICATION

« Engine: After warming up Idle Approx. 1.1 - 1.5V
« Air conditioner switch: OFF

MAS A/F SE-B1 )
« Shift lever: N (A/T), Neutral (M/T) | 2,500 rpm Approx. 1.6 - 2.4V
« No load
« Engine: After warming up Idle 5% - 35%
« Shift lever: N (A/T), Neutral (M/T)

CAL/LD VALUE ) N i
« Air conditioner switch: OFF 2,500 rpm 5% - 35%
« No load
« Engine: After warming up Idle 2.0-6.0g:m/s
« Shift lever: N (A/T), Neutral (M/T)

MASS AIRFLOW ) N i
« Air conditioner switch: OFF 2,500 rpm 7.0-20.0g:m/s
« No load

On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.

UBS0092J

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
Harness or connectors
A) A high voltage from the sensor is sent to ECM (The sensor circuit is open or
under light load driving condition. shorted.)
PO101 Mass air flow sensor cir- Mass air flow sensor
0101 cuit range/performance Harness or connectors
problem ) (The sensor circuit is open or
B) A low voltage from thg sensor is sent to ECM shorted.)
under heavy load driving condition. .
Intake air leaks
Mass air flow sensor
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DTC P0101 MAF SENSOR

DTC Confirmation Procedure

Perform PROCEDURE FOR MALFUNCTION A first.
If the DTC cannot be confirmed, perform PROCEDURE FOR MALFUNCTION B.

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

PROCEDURE FOR MALFUNCTION A

NOTE:

If engine will not start or stops soon, wait at least 10 seconds with engine stopped (Ignition switch ON) instead

of running engine at idle speed.

{® With CONSULT-II

1. Turnignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II. rT—

3. Start engine and warm it up to normal operating temperature. MONITOR NO DTG

4. Run engine for at least 10 seconds at idle speed. ENG SPEED 30X rpm

5. If DTC is detected, go to EC-164, "Diagnostic Procedure” . COOLANTEMP/S XXX °C

SEF174Y

& With GST

Follow the procedure “With CONSULT-II” above.

PROCEDURE FOR MALFUNCTION B

CAUTION:

Always drive vehicle at a safe speed.

® With CONSULT-II

1. Turn ignition switch ON.

2. Start engine and warm it up to normal operating temperature.
If engine cannot be started, go to EC-164, "Diagnostic Procedure”

3. Select “DATA MONITOR” mode with CONSULT-II.

4. Check the voltage of “MAS A/F SE-B1” with “DATA MONITOR”.

5. Increases engine speed to about 4,000 rpm.

6. Monitor the linear voltage rise in response to engine speed
increases. oK NG
If NG, go to EC-164, "Diagnostic Procedure" . MAS ATF SOE1E\3,1 MAS A/F fol:fﬁ;
If OK, go to following step. 0 1225 38 51 0 12 25 38 SI

\'
5
<

SEF243Y
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DTC P0101 MAF SENSOR

7. Maintain the following conditions for at least 10 consecutive sec-
onds.
ENG SPEED More than 2,000 rpm
THRTLSEN 1 More than 3V
THRTL SEN 2 More than 3V

Selector lever

Suitable position

DATA MONITOR
MONITOR NO DTC
ENG SPEED XXX rpm
VHCL SPEED SE XXX km/h
THRTL SEN 1 XXXV
THRTL SEN 2 XXXV

Driving vehicle uphill (Increased engine load) will help

Driving location maintain the driving conditions required for this test.

8.

If DTC is detected, go to EC-164, "Diagnostic Procedure” .

PBIB0199E

Overall Function Check
PROCEDURE FOR MALFUNCTION B

Use this procedure to check the overall function of the mass air flow sensor circuit. During this check, a DTC
might not be confirmed.

@ With GST

1.

2.
3.
4

Start engine and warm it up to normal operating temperature.
Select MODE 1 with GST.

UBS0092L

Check the mass air flow sensor signal with MODE 1.

Check for linear mass air flow sensor signal value rise in
response to increases to about 4,000 rpm in engine speed.

If NG, go to EC-164, "Diagnostic Procedure" .

CALC LOAD
COOLANT TEMP
SHORT FT #1
LONG FT #1
SHORT FT #2
LONG FT #2
ENGINE SPD
VEHICLE SPD
IGN ADVANCE
INTAKE AIR
MAF
THROTTLE POS

20%

95°C

2%

0%

4%

0%
2637RPM
OMPH
41.0°
41°C
14.1gm/sec
3%

SEF534P
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DTC P0101 MAF SENSOR

Wiring Diagram UBS0092M
BATTERY mmmm : DETECTABLE LINE FOR DTC
s : NON-DETEGTABLE LINE FOR DTC
IPDM E/R : WITH 4-SPEED A/T
15A (INTELLIGENT
POWER
p DISTRIBUTION
MODULE
ENGINE ROOM) y .
) REFER TO “PG-POWER”.
p 20 :
% |] RELAY
o)

R/G

MASS AIR
FLOW
SENSOR
Fa1
3
GO B
l
OLLL €,
N
B
w/B R/G R/G G/O B B
[l 2]l 1 [0 Al I[2]]
SSOFF VB VB QA+ GNDA | SENS | TR ANSMISSION
W82, GND | conTROL
F54 MODULE)

23|22|21]2019|18]17]16]15]14]13]12|11]10] 9
42]41]140]39]38]37]36]35]34|33]32]31]30]29]| 28] 27| 26]25

oo
~
o

os]o7]tos]roe]tiofi1 112
98]99]tooftot ioafios os

90]91]92193]94]95]96
82]83]84]85|86]87]88

61]60]5915857|56]55]54]53|52]51]50|49]48]47]46 45|44 F54
801791 78]77176]75]74|73]172| 71]70]69| 68|67 | 66]65|64]63 B

I 1

| : 25]26] 27]28J29]30]31]32] 33]| @

: 45[46]47]48]49]50]51[52] GE121) [17]18]19{=]20[21]22[23] (E122) | | F31) |134]35] 36]3738]39]40]41] 42]| '

| JI :—[—6 5 -—I—]—L:4 sleli B ﬂﬁﬁ] L46 nil 48" GR H.S. BBWAO0619E
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DTC P0101 MAF SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
« Warm-up condition 1.1-15V
« Idle speed
51 G/O Mass air flow sensor — -
[Engine is running]
« Warm-up condition 1.7-2.4V
« Engine speed is 2,500 rpm.
Sensors' ground
(MAF sensor / IAT sensor / o )
PSP sensor / EVAP control | [Engine is running]
67 B system pressure sensor / « Warm-up condition Approximately 0V
ASCD steering switch / « Idle speed
Refrigerant pressure sen-
sor)
[Engine is running]
[lgnition switch: OFF]
o 0-15V
| « For a few seconds after turning ignition
ECM relay switch OFF
| wis (Self shut-off)
[lgnition switch: OFF]
L BATTERY VOLTAGE
« A few seconds passed after turning ignition (11 - 14V)
switch OFF
119 R/G - oo BATTERY VOLTAGE
120 RIG Power supply for ECM [lgnition switch: ON] (11 - 14V)

Diagnostic Procedure
1. INSPECTION START

UBS0092N

Which malfunction (A or B) is duplicated?

AorB
A >> GO TO 3.
B >> GO TO 2.

2. CHECK INTAKE SYSTEM

Check the following for connection.

e Air duct

o Vacuum hoses
« Intake air passage between air duct and intake manifold

OK or NG
OK >>GO TO 3.
NG >> Reconnect the parts.

EC-164



DTC P0101 MAF SENSOR

3. RETIGHTEN GROUND SCREWS

1. Turnignition switch OFF.
2. Loosen and retighten engine ground screws.

>> GO TO 4.

BBIA0232E

4. CHECK MAF SENSOR POWER SUPPLY CIRCUIT

1. Disconnect mass air flow (MAF) sensor harness connector.
2. Turn ignition switch ON.

BBIAOO35E

3. Check voltage between MAF sensor terminal 5 and ground with
CONSULT-II or tester.

& DISCONNECT A
Voltage: Battery voltage Eé} @
OKor NG

OK >>GOTO®.
o o

NG >> GO TO 5.

5. DETECT MALFUNCTIONING PART

Check the following.

o Harness connectors E131, M92

« Harness for open or short between IPDM E/R and mass air flow sensor
« Harness for open or short between mass air flow sensor and ECM

>> Repair harness or connectors.
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DTC P0101 MAF SENSOR

6. CHECK MAF SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.

2. Disconnect ECM harness connector.

3. Disconnect TCM harness connector.

4. Check harness continuity between MAF sensor terminal 4 and ECM terminal 67, TCM terminal 42.

Refer to Wiring Diagram.

Continuity should exist.

5. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 8.
NG >>GOTO7.

7. DETECT MALFUNCTIONING PART

Check the following.
« Harness for open or short between mass air flow sensor and ECM
« Harness for open or short between mass air flow sensor and TCM

>> Repair open circuit or short to ground or short to power in harness or connectors.

8. CHECK MAF SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between MAF sensor terminal 3 and ECM terminal 51.
Refer to Wiring Diagram.
Continuity should exist.

2. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 9.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

9. CHECK MASS AIR FLOW SENSOR

Refer to EC-167, "Component Inspection” .
OK or NG

OK >> GO TO 10.
NG >> Replace mass air flow sensor.

10 CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END
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DTC P0101 MAF SENSOR

Component Inspection
MASS AIR FLOW SENSOR

1. Reconnect all harness connectors disconnected.
2. Start engine and warm it up to normal operating temperature.

3. Check voltage between ECM terminal 51 (Mass air flow sensor
signal) and ground.

Condition Voltage V

Ignition switch: ON (Engine stopped.) Approx. 0.4

Idle (Engine is warmed-up to normal

operating temperature.) 1.1-15
2,500 rpm (Engine is warmed-up to
. 17-24
normal operating temperature.)
Idle to about 4,000 rpm* 1.1-1.5to Approx. 2.4

*: Check for linear voltage rise in response to engine being increased to about
4,000 rpm.

4. If the voltage is out of specification, proceed the following.
« Turn ignition switch OFF.

UBS00920

A& @ A

[ ecm lojconnecTor]|
51

|!
® o

PBIB1106E

« Disconnect mass air flow sensor harness connector and reconnect it again.

« Perform steps 2 and 3 again.

5. If NG, remove mass air flow sensor from air duct. Check hot film for damage or dust.

6. If NG, clean or replace mass air flow sensor.

Removal and Installation
MASS AIR FLOW SENSOR

Refer to EM-15, "AIR CLEANER AND AIR DUCT" .

EC-167
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DTC P0102, P0103 MAF SENSOR

DTC P0102, P0103 MAF SENSOR
Component Description

The mass air flow sensor is placed in the stream of intake air. It mea-
sures the intake flow rate by measuring a part of the entire intake
flow. It consists of a hot film that is supplied with electric current from
the ECM. The temperature of the hot film is controlled by the ECM a
certain amount. The heat generated by the hot film is reduced as the
intake air flows around it. The more air, the greater the heat loss.
Therefore, the ECM must supply more electric current to maintain
the temperature of the hot film as air flow increases. The ECM
detects the air flow by means of this current change.

PFP:22680

UBS0092Q

Mass air flow sensor

Intake air
temperature
sensor

PBIB1604E

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS0092R

MONITOR ITEM CONDITION SPECIFICATION

« Engine: After warming up Idle Approx. 1.1 - 1.5V
« Air conditioner switch: OFF

MAS A/F SE-B1 )
« Shift lever: N (A/T), Neutral (M/T) | 2,500 rpm Approx. 1.6 - 2.4V
« No load
« Engine: After warming up Idle 5% - 35%
« Shift lever: N (A/T), Neutral (M/T)

CAL/LD VALUE ) N i
« Air conditioner switch: OFF 2,500 rpm 5% - 35%
« No load
« Engine: After warming up Idle 2.0-6.0g:m/s
« Shift lever: N (A/T), Neutral (M/T)

MASS AIRFLOW ) N i
« Air conditioner switch: OFF 2,500 rpm 7.0-20.0g:m/s
« No load

On Board Diagnosis Logic
These self-diagnoses have the one trip detection logic.

UBS0092S

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
Harness or connectors
P0102 Mass air flow sensor circuit | An excessively low voltage from the sensor is (The sensor circuit is open or shorted.)
0102 low input sent to ECM. Intake air leaks
Mass air flow sensor
) o ) ) ) Harness or connectors
P0103 Masg air flow sensor circuit | An excessively high voltage from the sensor is (The sensor circuit is open or shorted.)
0103 high input sent to ECM.

Mass air flow sensor

FAIL-SAFE MODE
When the malfunction is detected, the ECM enters fail-safe mode and the MIL lights up.

Detected items

Engine operating condition in fail-safe mode

Mass air flow sensor circuit

Engine speed will not rise more than 2,400 rpm due to the fuel cut.
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DTC P0102, P0103 MAF SENSOR

DTC Confirmation Procedure

NOTE:
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
PROCEDURE FOR DTC P0102

{® With CONSULT-II

1. Turnignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II.

3. Start engine and wait at least 5 seconds.

4. If DTC is detected, go to EC-171, "Diagnostic Procedure” .

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

& With GST

Follow the procedure “With CONSULT-II” above.
PROCEDURE FOR DTC P0103

® With CONSULT-II

1. Turnignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II.
3. Wait at least 5 seconds.
4

If DTC is detected, go to EC-171, "Diagnostic Procedure” .
If DTC is not detected, go to next step.

Start engine and wait at least 5 seconds.
If DTC is detected, go to EC-171, "Diagnostic Procedure" .

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

2

SEF058Y

& With GST
Follow the procedure “With CONSULT-II" above.
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DTC P0102, PO103 MAF SENSOR

Wiring Diagram UBs00520
BATTERY mmmm : DETECTABLE LINE FOR DTC
s : NON-DETEGTABLE LINE FOR DTC

IPDM E/R : WITH 4-SPEED A/T

15 (INTELLIGENT

POWER

p DISTRIBUTION

MODULE

ENGINE ROOM) « .
"—] REFER TO “PG-POWER”.
6 ECM F121), (E122

% |] RELAY
(o)

R/G

MASS AIR
FLOW
SENSOR
Fa1
3
GO B
l
OLLL €,
N
B
w/B R/G R/G G/O B B
[l 2]l 1 [0 Al I[2]]
SSOFF VB VB QA+ GNDA | SENS | TR ANSMISSION
W82, GND | conTROL
F54 MODULE)

os]o7]tos]roe]tiofi1 112
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DTC P0102, P0103 MAF SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
« Warm-up condition 1.1-1.5V
« Idle speed
51 G/O Mass air flow sensor — -
[Engine is running]
« Warm-up condition 1.7-2.4V
« Engine speed is 2,500 rpm.
Sensors' ground
(MAF sensor / IAT sensor / o )
PSP sensor / EVAP control | [Engine is running]
67 B system pressure sensor / « Warm-up condition Approximately OV
ASCD steering switch / « Idle speed
Refrigerant pressure sen-
sor)
[Engine is running]
[lgnition switch: OFF]
L 0-15V
| « For a few seconds after turning ignition
ECM relay switch OFF
uL | wis (Self shut-off)
[Ignition switch: OFF]
L BATTERY VOLTAGE
« A few seconds passed after turning ignition (11 - 14V)
switch OFF
119 R/IG . oo BATTERY VOLTAGE
120 RIG Power supply for ECM [Ignition switch: ON] (11 - 14V)

Diagnostic Procedure
1. INSPECTION START

UBS0092V

Which malfunction (A or B) is duplicated?

AorB
A >> GO TO 3.
B >> GO TO 2.

2. CHECK INTAKE SYSTEM

Check the following for connection.

e Air duct

o Vacuum hoses
« Intake air passage between air duct and intake manifold

OK or NG
OK >> GO TO 3.
NG >> Reconnect the parts.

EC-171



DTC P0102, P0103 MAF SENSOR

3. RETIGHTEN GROUND SCREWS

1. Turn ignition switch OFF.

2. Loosen and retighten engine ground screws.

>>GO TO 4.

BBIA0232E

4. CHECK MAF SENSOR POWER SUPPLY CIRCUIT

1. Disconnect mass air flow (MAF) sensor harness connector.
2. Turn ignition switch ON.

BBIAOO35E

3. Check voltage between MAF sensor terminal 5 and ground with
CONSULT-II or tester.

& DISCONNECT A
Voltage: Battery voltage Eé} @
OKor NG

OK >>GOTOS.
o o

NG >> GO TO 5.

5. DETECT MALFUNCTIONING PART

Check the following.

o Harness connectors E131, M92

« Harness for open or short between IPDM E/R and mass air flow sensor
« Harness for open or short between mass air flow sensor and ECM

>> Repair harness or connectors.

EC-172
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6. CHECK MAF SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.

2. Disconnect ECM harness connector.

3. Disconnect TCM harness connector.

4. Check harness continuity between MAF sensor terminal 4 and ECM terminal 67, TCM terminal 42.

Refer to Wiring Diagram.

Continuity should exist.

5. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 8.
NG >>GO TO7.

7. DETECT MALFUNCTIONING PART

Check the following.
« Harness for open or short between mass air flow sensor and ECM
« Harness for open or short between mass air flow sensor and TCM

>> Repair open circuit or short to ground or short to power in harness or connectors.

8. CHECK MAF SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between MAF sensor terminal 3 and ECM terminal 51.
Refer to Wiring Diagram.

Continuity should exist.

2. Also check harness for short to ground and short to power.
OK or NG
OK >> GO TO 9.

NG >> Repair open circuit or short to ground or short to power in harness or connectors.

9. CHECK MASS AIR FLOW SENSOR

Refer to EC-174. "Component Inspection” .
OK or NG

OK >> GO TO 10.
NG >> Replace mass air flow sensor.

10 CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END
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Component Inspection esoosaw
MASS AIR FLOW SENSOR

1. Reconnect all harness connectors disconnected.
2. Start engine and warm it up to normal operating temperature.
3. Check voltage between ECM terminal 51 (Mass air flow sensor

signal) and ground. .s. ﬁ @%\ @d |cmH

Condition Voltage V

[ ecm lojconnecTor]|
51

Ignition switch: ON (Engine stopped.) Approx. 0.4

Idle (Engine is warmed-up to normal
operating temperature.)

2,500 rpm (En_gine is warmed-up to 17-24

normal operating temperature.) D &

Idle to about 4,000 rpm* 1.1-1.5to Approx. 2.4 =

PBIB1106E

11-1.5

*. Check for linear voltage rise in response to engine being increased to about
4,000 rpm.

4. |If the voltage is out of specification, proceed the following.

« Turn ignition switch OFF.

« Disconnect mass air flow sensor harness connector and reconnect it again.

« Perform steps 2 and 3 again.
5. If NG, remove mass air flow sensor from air duct. Check hot film for damage or dust.
6. If NG, clean or replace mass air flow sensor.

Removal and Installation
MASS AIR FLOW SENSOR

Refer toEM-15, "AIR CLEANER AND AIR DUCT" .

EC-174
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DTC P0112, PO113 IAT SENSOR

DTC P0112, PO113 IAT SENSOR PFP:22630
Component Description

The intake air temperature sensor is built-into mass air flow sensor. Mass air flow sensor

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.

Intake air
temperature
sensor

PBIB1604E

<Reference data>

20f
Intake air temperature 18:
o op Voltage* V Resistance kQ 6f
C(°F) a 4 Acceptable
4
25 (77) 3.32 1.94 - 2.06 3 2
80 (176) 1.23 0.295 - 0.349 s 08F
173
*. These data are reference values and are measured between ECM terminal 34 € 04r
(Intake air temperature sensor) and ground. 0.2¢
ol o
. 20 0 20 40 60 80 100
CAUTION: . o (4) (32) (68)(104)(140)(176)(212)
Do not use ECM ground terminals when measuring input/output Temperature °C (°F) oz
voltage. Doing so may result in damage to the ECM's transistor.
Use a ground other than ECM terminals, such as the ground.
On Board Diagnosis Logic
DTC No. Trouble diagnosis name DTC detecting condition Possible cause
P0112 Intake air temperature sensor | An excessively low voltage from the sensor
0112 circuit low input is sent to ECM. + Harness or co.nne.ct_ors
(The sensor circuit is open or shorted.)
P0113 Ir_1tak_e a!rte_mperature sensor An excessively high voltage from the sensor | | Intake air temperature sensor
0113 circuit high input is sent to ECM.
DTC Confirmation Procedure
NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

® WITH CONSULT-II
1. Turnignition switch ON.
2. Select “DATA MONITOR” mode with CONSULT-II.

i DATA MONITOR
3. Wait at least 5 seconds. MONITOR NO DTG
4. |If 1sttrip DTC is detected, go to EC-177. "Diagnostic Procedure" ENG SPEED 30X rpm

SEF058Y

@ WITH GST
Follow the procedure “With CONSULT-II” above.
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DTC P0112, PO113 IAT SENSOR

Wiring Diagram
EC-IATS-01

s - DETECTABLE LINE FOR DTC
s : NON-DETECTABLE LINE FOR DTC

MASS AIR - WITH 4-SPEED A/T
LMD FLOW SENSOR
vy (INTAKE AIR
TEMPERATURE
SENSOR)
2 | N
=2 L G
VIO B
B
n
Omsx(aty
N
B
VIO B B
[zl =3l Al
] ECM TCM
TA GND-A ] == SENS |[(TRANSMISSION
CONTROL
MODULE)
I
X

23]22)21]20]19]18|17|16]15]14|13]12]11]10] 9
42 |41]40139]38]37]36|35]34]33]32]31]30| 29| 28]27 26|25

61]60]69]58]57 [o6 [65]54]53]52]51]50]40 [48]47 46524
H.S.
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Diagnostic Procedure
1. cHECK INTAKE AIR TEMPERATURE SENSOR POWER SUPPLY CIRCUIT

1. Turnignition switch OFF.

2. Disconnect mass air flow sensor (intake air temperature sensor
is built-into) harness connector.

3. Turn ignition switch ON.

BBIAOO35E

4. Check voltage between mass air flow sensor terminal 2 and
ground.

E DISCONNECT A
Voltage: Approximately 5V ié} @
OK or NG

OK >> GO TO 2.
NG >> Repair harness or connectors.

ﬂ
o o

PBIB1598E

N

. CHECK INTAKE AIR TEMPERATURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

Turn ignition switch OFF.
Disconnect ECM harness connector.
Disconnect TCM harness connector.

Check harness continuity between mass air flow sensor terminal 1 and ECM terminal 67, TCM terminal
42.
Refer to Wiring Diagram.

PwbdPE

Continuity should exist.

5. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 4.
NG >> GO TO 3.

3. DETECT MALFUNCTIONING PART

Check the following.
« Harness for open or short between intake air temperature sensor and ECM
« Harness for open or short between intake air temperature sensor and TCM

>> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK INTAKE AIR TEMPERATURE SENSOR

Refer to EC-178, "Component Inspection" .
OK or NG

OK >> GO TO 5.
NG >> Replace mass air flow sensor (with intake air temperature sensor).

EC-177




DTC P0112, PO113 IAT SENSOR

5. CHECK INTERMITTENT INCIDENT

Refer toEC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
INTAKE AIR TEMPERATURE SENSOR

1. Check resistance between mass air flow sensor terminals 1 and
2 under the following conditions.

UBS00933

Mass air flow sensor

Intake air temperature °C (°F) Resistance kQ
25 (77) 1.94-2.06
2. If NG, replace mass air flow sensor (with intake air temperature Intake air
sensor). temperature
sensor

PBIB1604E

= N
o
T

Acceptable

Resistance k2

© o o o=
-~ o A O N BOCO
— 7T T T T 7T

20 0 20 40 60 80 100
(4) (32) (68) (104) (140) (176) (212)
Temperature °C (°F)

SEF012P

Removal and Installation
MASS AIR FLOW SENSOR

Refer to EM-15, "AIR CLEANER AND AIR DUCT" .

UBS00934

EC-178
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DTC P0117, PO118 ECT SENSOR

DTC P0117, P0118 ECT SENSOR PFP:22630
Component Description

The engine coolant temperature sensor is used to detect the engine
coolant temperature. The sensor modifies a voltage signal from the Sensor Terminal
ECM. The modified signal returns to the ECM as the engine coolant

temperature input. The sensor uses a thermistor which is sensitive to
the change in temperature. The electrical resistance of the ther-

mistor decreases as temperature increases. ﬂ: 1

/ T
Gasket

SEF594K

UBS00935

<Reference data>

20t
Engine coolant temperature 18:
9 o 7o P Voltage* V Resistance kQ 6f
C(F) a 4 Acceptable
4
-10 (14) 4.4 7.0-11.4 g 2
20 (68) 35 21-2.9 s 08F
173
50 (122) 2.2 0.68 - 1.00 ¢ 0.4f
0.2f
90 (194) 0.9 0.236 - 0.260 01 L
o 1
*. These data are reference values and are measured between ECM terminal 73 (.za?) (3?2) (58) (1%%)(&%)(187%)(2(1)8)
(Engine coolant temperature sensor) and ground. Temperature °C (°F) SEFO12P
CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

On Board Diagnosis Logic

These self-diagnoses have the one trip detection logic.

UBS00936

DTC No. Trouble Diagnosis Name DTC Detecting Condition Possible Cause
P0O117 Engine coolanttemperature | An excessively low voltage from the sensor is H
0117 sensor circuit low input sent to ECM. * marness or co_nne_ct_ors
(The sensor circuit is open or shorted.)
P0118 Engine cpola.mt'.[emperature An excessively high voltage from the sensor is « Engine coolant temperature sensor
0118 sensor circuit high input sent to ECM.

FAIL-SAFE MODE
When the malfunction is detected, the ECM enters fail-safe mode and the MIL lights up.

Detected items Engine operating condition in fail-safe mode

Engine coolant temperature will be determined by ECM based on the time after turning ignition switch ON
or START.

CONSULT-II displays the engine coolant temperature decided by ECM.

Engine coolant temperature decided
(CONSULT-II display)

Engine coolant temper- | Just as ignition switch is turned ON or START 40°C (104°F)
ature sensor circuit

Condition

More than approx. 4 minutes after ignition ON or o o
START 80°C (176°F)

40 - 80°C (104 - 176°F)

Except as shown above (Depends on the time)

When the fail-safe system for engine coolant temperature sensor is activated, the cooling fan operates
while engine is running.
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DTC PO117, PO118 ECT SENSOR

DTC Confirmation Procedure

NOTE:
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.

® WITH CONSULT-II

1. Turnignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II.

3. Wait at least 5 seconds. e —

4. IfDTC is detected, go to EC-182, "Diagnostic Procedure" . MONITOR NO DTG

ENG SPEED XXX rpm

SEF058Y

& WITH GST
Follow the procedure “WITH CONSULT-II" above.
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DTC P0117, PO118 ECT SENSOR

Wiring Diagram
EC-ECTS-01

- DETECTABLE LINE FOR DTC
wememen - NON-DETECTABLE LINE FOR DTC

ENGINE ALy : WITH 4-SPEED A/T
ayyya COOLANT
N TEMPERATURE
SENSOR
) ] @
Y B
B
n
Oms i
N
B
Y B B
||73|| ||67|| ||
ECM TCM
w GNDA e NS [(TRANSMISSION
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[ N
23[2zo1[eo 1o 18 [7[i6] s[4 13 2[11Jto[ e [8 [ 7 [6
42]41]40]30]38]37]36]35]34[ 3] 3231 [30]20]28]27|26] 25 =
=2 611605958 ]57[56]55 |54 5352 [5 1 o [as [#e[a7[as [as 44 '
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a526]27Jes s [ao a1 3253 | R
71 5 65 6 2) 9 2 1 1D | [ o)
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Diagnostic Procedure

1. CHECK ECT SENSOR POWER SUPPLY CIRCUIT
W

Engine coolant
Eng i
temperature sensor

1. Turn ignition switch OFF.

2. Disconnect engine coolant temperature (ECT) sensor harness
connector.

3. Turn ignition switch ON.

N Fuse and fusible 35
Y link box -

BBIAOO36E

4. Check voltage between ECT sensor terminal 1 and ground with

CONSULT-II or tester. TS &
Voltage: Approximately 5V 1
OK or NG
OK >>GO TO 2.
NG >> Repair open circuit or short to ground or short to power o ol

in harness or connectors. 7
'S |

PBIBO0SOE

N

. CHECK ECT SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

Turn ignition switch OFF.
Disconnect ECM harness connectors.
Disconnect TCM harness connectors.

Check harness continuity between ECT sensor terminal 2 and ECM terminal 67, TCM terminal 42.
Refer to Wiring Diagram.

PwbdhPE

Continuity should exist.

5. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 4.
NG >> GO TO 3.

3. DETECT MALFUNCTIONING PART

Check the following.
« Harness for open and short between ECT sensor and ECM
« Harness for open and short between ECT sensor and TCM

>> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK ENGINE COOLANT TEMPERATURE SENSOR

Refer to EC-183, "Component Inspection” .
OK or NG

OK >>GO TO 5.
NG >> Replace engine coolant temperature sensor.
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5. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
ENGINE COOLANT TEMPERATURE SENSOR

UBS0093A

1. Check resistance between engine coolant temperature sensor
terminals 1 and 2 as shown in the figure. =
g lell] o ‘ .
AT Fo—= ]2
AR EE @
chdl __o°
_ )~ - o]
[+] Oo
PBIBO081E
<Reference data> o
Engi lant 9r
hgine coooan o Voltage* V Resistance kQ 6f
temperature °C (°F) g 4t Acceptable
20 (68) 3.5 21-2.9 g 2r
< -
50 (122) 22 0.68 - 1.00 £ 08F
w0
90 (194) 0.9 0.236 - 0.260 @ 04r
02t
*: These data are reference values and are measured between ECM terminal ol o
[ " 20 0 20 40 60 80 100
73 (Engine coolant ten?perature sensor) and ground. S @) 68) (oa) (140 (78)(219)
2. If NG, replace engine coolant temperature sensor. Temperature °C (°F) EroLop

Removal and Installation
ENGINE COOLANT TEMPERATURE SENSOR

Refer to CO-22, "THERMOSTAT AND THERMOSTAT HOUSING" .

UBS0093B
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DTC P0122, P0123 TP SENSOR

DTC P0122, P0123 TP SENSOR
Component Description

PFP:16119

UBS0093C

Electric Throttle Control Actuator consists of throttle control motor,
throttle position sensor, etc. The throttle position sensor responds to
the throttle valve movement.

The throttle position sensor has the two sensors. These sensors are
a kind of potentiometers which transform the throttle valve position
into output voltage, and emit the voltage signal to the ECM. In addi-
tion, these sensors detect the opening and closing speed of the
throttle valve and feed the voltage signals to the ECM. The ECM
judges the current opening angle of the throttle valve from these sig-
nals and the ECM controls the throttle control motor to make the
throttle valve opening angle properly in response to driving condi-

Throttle position sensor
6.0

4.0\

/ Sensor 2
45 920 135

Throttle valve opening angle (deg)  pgigowsse

Sensor 1

Throttle position sensor
output voltage

N

(=]

o
o

tion.

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS0093D

MONITOR ITEM CONDITION

SPECIFICATION

THRTL SEN1

« Ignition switch: ON Accelerator pedal: Fully released More than 0.36V

(Engine stopped)

THRTL SEN2* Accelerator pedal: Fully depressed Less than 4.75V

« Shift lever: D (A/T), 1st (M/T)

*: Throttle position sensor 2 signal is converted by ECM internally. Thus, it differs from ECM terminal voltage signal.

On Board Diagnosis Logic
These self-diagnoses have the one trip detection logic.

UBS0093E

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
P0122 Throttle position sensor | An excessively low voltage from the TP sensor | « Harness or connectors
0122 2 circuit low input 2 is sent to ECM. (The TP sensor 2 circuit is open or
shorted.)
552153 ;’hr.ottlt.e E](')Sl':tl'on sensor | An e;cesswely Igg\}lvoltage from the TP sen- | Electric throttle control actuator
circuit high input sor 2 is sent to . (TP sensor 2)

FAIL-SAFE MODE
When the malfunction is detected, ECM enters fail-safe mode and the

MIL lights up.

Engine operation condition in fail-safe mode

The ECM controls the electric throttle control actuator in regulating the throttle opening in order for the idle position to be within +10

degrees.

The ECM regulates the opening speed of the throttle valve to be slower than the normal condition.

So, the acceleration will be poor.
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DTC P0122, P0123 TP SENSOR

DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

® WITH CONSULT-II

1. Turnignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II.

3. Start engine and let it idle for 1 second.

4. If DTC is detected, go to EC-187, "Diagnostic Procedure” .

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

@ WITH GST
Follow the procedure “WITH CONSULT-II" above.
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DTC P0122, P0123 TP SENSOR

Wiring Diagram UBS00936
EC-TPS2-01

- DETECTABLE LINE FOR DTC
wememen - NON-DETECTABLE LINE FOR DTC
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DTC P0122, P0123 TP SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER-
MINAL
NO.

WIRE
COLOR

ITEM

CONDITION

DATA (DC Voltage)

47 | G

Throttle position sensor
power supply

[lgnition switch: ON]

Approximately 5V

50 w

Throttle position sensor 1

[Ignition switch: ON]

« Engine stopped

« Shift lever: D (A/T), 1ST (M/T)
« Accelerator pedal fully released

More than 0.36V

[Ignition switch: ON]

« Engine stopped

« Shift lever: D (A/T), 1ST (M/T)

« Accelerator pedal fully depressed

Less than 4.75V

66 B

Throttle position sensor
ground

[Engine is running]
« Warm-up condition
« ldle speed

Approximately OV

69 R

Throttle position sensor 2

[Ignition switch: ON]

« Engine stopped

« Shift lever: D (A/T), 1ST (M/T)
« Accelerator pedal fully released

Less than 4.75V

[Ignition switch: ON]

« Engine stopped

« Shift lever: D (A/T), 1ST (M/T)

« Accelerator pedal fully depressed

More than 0.36V

Diagnostic Procedure
1. RETIGHTEN GROUND SCREWS

UBS0093H

1.
2.

Turn ignition switch OFF.
Loosen and retighten engine ground screws.

>> GO TO 2.

BBIA0232E
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DTC P0122, P0123 TP SENSOR

2. CHECK THROTTLE POSITION SENSOR 2 POWER SUPPLY CIRCUIT

1. Disconnect electric throttle control actuator harness connector.
2. Turn ignition switch ON.

&2 Electric throttle
control actuator

BBIA0233E

3. Check voltage between electric throttle control actuator terminal
1 and ground with CONSULT-II or tester.

Voltage: Approximately 5V T

T.S. s
OK or NG bl S LI 6 =
&

a1|n

OK >>GO TO 3.
NG >> Repair open circuit or short to ground or short to power J—]

in harness or connectors.
® S

PBIB0082E

3. CHECK THROTTLE POSITION SENSOR 2 GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 66 and electric throttle control actuator terminal 5.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK THROTTLE POSITION SENSOR 2 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal 69 and electric throttle control actuator terminal 2.
Refer to Wiring Diagram.
Continuity should exist.

2. Also check harness for short to ground and short to power.
OK or NG

OK >>GO TO 5.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK THROTTLE POSITION SENSOR

Refer to EC-189, "Component Inspection” .
OK or NG

OK >>GOTO7.
NG >> GO TO 6.
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DTC P0122, P0123 TP SENSOR

. REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

n

Replace the electric throttle control actuator.

Perform EC-45, "Throttle Valve Closed Position Learning" .

Perform EC-46, "ldle Air Volume Learning” .

>> INSPECTION END

7. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

1.

kv

>> INSPECTION END

Component Inspection
THROTTLE POSITION SENSOR

Reconnect all harness connectors disconnected.
Perform EC-45, "Throttle Valve Closed Position Learning” .

Turn ignition switch ON.

Set selector lever to D position (A/T), 1st position (M/T).

Check voltage between ECM terminals 50 (TP sensor 1 signal),
69 (TP sensor 2 signal) and engine ground under the following

conditions.

UBS0093!

Terminal

Accelerator pedal

Voltage

50

(Throttle position sensor 1)

Fully released

More than 0.36V

Fully depressed

Less than 4.75V

69

(Throttle position sensor 2)

Fully released

Less than 4.75V

Fully depressed

More than 0.36V

6.

7.
8.

Removal and Installation
ELECTRIC THROTTLE CONTROL ACTUATOR

Refer to EM-17, "INTAKE MANIFOLD COLLECTOR" .

If NG, replace electric throttle control actuator and go to the next

step.

Perform EC-45, "Throttle Valve Closed Position Learning" .

Perform EC-46. "ldle Air Volume Learning” .

EC-189

'_| m CONNECT
[_Ecm _|o|coNNECTOR|| .i)]

50 69

©
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DTC P0125 ECT SENSOR

DTC P0125 ECT SENSOR

Component Description
NOTE:

PFP:22630

UBS0093K

If DTC P0125 is displayed with P0117 or P0118, first perform the trouble diagnosis for DTC P0117 or
P0118. Refer to EC-179, "DTC P0117, P0118 ECT SENSOR" .

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

<Reference data>

Sensor

Terminal

(.

Gasket

SEF594K

temir;?;rijrgoolacm(o':) Voltage* V Resistance kQ
-10 (14) 44 7.0-11.4
20 (68) 35 2.1-29
50 (122) 2.2 0.68 - 1.00
90 (194) 0.9 0.236 - 0.260

*. These data are reference values and are measured between ECM terminal 73

(Engine coolant temperature sensor) and ground.

CAUTION:

= N
o
T

Resistance kQ
“~ N r PO N RO
:

© o o o=

Acceptable

20 0 20 40 60 &
(-4) (32) (68)(104)(140)(176)(212)
Temperature °C (°F)

0100

SEF012P

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

On Board Diagnosis Logic

This self-diagnosis has the one trip detection logic.

UBS0093L

DTC No. Trouble diagnosis nhame DTC detecting condition Possible cause
« Voltage sent to ECM from the sensorisnot | | | -.nass or connectors
PO125 Insufficient engine coolant practical, even when some time has passed (High resistance in the circuit)
temperature for closed after starting the engine. .
0125 . L . « Engine coolant temperature sensor
loop fuel control « Engine coolant temperature is insufficient for
closed loop fuel control. + Thermostat

EC-190



DTC P0125 ECT SENSOR

DTC Confirmation Procedure

CAUTION:
Be careful not to overheat engine.

NOTE:
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

® WITH CONSULT-II

1. Turnignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II.

3. Check that “COOLAN TEMP/S” is above 10°C (50°F).

If it is above 10°C (50°F), the test result will be OK.
If it is below 10°C (50°F), go to following step.

4. Start engine and run it for 65 minutes at idle speed.
If “COOLAN TEMP/S” increases to more than 10°C (50°F)

within 65 minutes, stop engine because the test result will
be OK. ENG SPEED XXX rpm

. . . . COOLANTEMP/S XXX °C
5. |If 1sttrip DTC is detected, go to EC-191, "Diagnostic Procedure"

DATA MONITOR
MONITOR NO DTC

SEF174Y

& WITH GST
Follow the procedure “WITH CONSULT-II" above.

Diagnostic Procedure
1. CHECK ENGINE COOLANT TEMPERATURE SENSOR

Refer to EC-192, "Component Inspection" .
OK or NG

OK >> GO TO 2.
NG >> Replace engine coolant temperature sensor.

2 . CHECK THERMOSTAT OPERATION

When the engine is cold [lower than 70°C (158°F)] condition, grasp lower radiator hose and confirm the engine
coolant does not flow.

OK or NG

OK >> GO TO 3.
NG >> Repair or replace thermostat. Refer to CO-22, "THERMOSTAT AND THERMOSTAT HOUSING" .

3. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
Refer to EC-181, "Wiring Diagram" .

>> INSPECTION END

EC-191
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DTC P0125 ECT SENSOR

Component Inspection
ENGINE COOLANT TEMPERATURE SENSOR

1. Check resistance between engine coolant temperature sensor
terminals 1 and 2 as shown in the figure.

UBS00930

—

SS “O

e
e__\d?@

W @
<

PBIBO081E

<Reference data>

20t
Engine coolant ot
9 o o Voltage* V Resistance kQ 6
temperature °C (°F) g ar Acceptable
20 (68) 35 2.1-2.9 g 2f
=
1.0}
50 (122) 2.2 0.68 - 1.00 E o8F
w0
90 (194) 0.9 0.236 - 0.260 € 04r
0.2
*: These data are reference values and are measured between ECM terminal ol o
73 (Engine coolant temperature sensor) and ground. ’ (—‘2‘8 (?5)2) (gg) (1%% (1(34%) (%%)(12?8)
2. If NG, replace engine coolant temperature sensor. Temperature °C (°F)

SEF012P

Removal and Installation
ENGINE COOLANT TEMPERATURE SENSOR

Refer to CO-22, "THERMOSTAT AND THERMOSTAT HOUSING" .

UBS0093P

EC-192
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DTC P0127 IAT SENSOR

DTC P0127 IAT SENSOR
Component Description

PFP:22630

UBS0093Q

The intake air temperature sensor is built into mass air flow sensor.
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.

Mass air flow sensor

Intake air
temperature
sensor

PBIB1604E

<Reference data>

Intake alzten!perature Voltage* V Resistance kQ
C(R
25 (77) 3.32 1.94 - 2.06
80 (176) 1.23 0.295 - 0.349

*. These data are reference values and are measured between ECM terminal 34
(Intake air temperature sensor) and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output

- N
o
T

Resistance kQ
“ N A DO N ROKO
r

oo o o=

L

Acceptable

20 0 20 40 60 80 1
(-4} (32) (68)(104)(140)(176)(2
Temperature °C (°F)

00

12)

SEF012P

voltage. Doing so may result in damage to the ECM's transistor.
Use a ground other than ECM terminals, such as the ground.

On Board Diagnosis Logic

UBS0093R

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
PO127 Intake air temperature Rationally incorrect voltage from the sensor is | » Harness or co_nne_ct_ors
0127 100 high P sent to ECM, compared with the voltage signal (The sensor circuit is open or shorted)
9 from engine coolant temperature sensor. « Intake air temperature sensor

DTC Confirmation Procedure
NOTE:

UBS0093S

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.

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.

® WITH CONSULT-II
1. Wait until engine coolant temperature is less than 90°C (194°F)
a. Turn ignition switch ON.

EC-193



DTC P0127 IAT SENSOR

b. Select “DATA MONITOR” mode with CONSULT-II. e —
c. Check the engine coolant temperature. MONITOR NO DTG
d. If the engine coolant temperature is not less than 90°C (194°F), ENG SPEED 30X rpm

turn ignition switch OFF and cool down engine.

« Perform the following steps before engine coolant tempera-
ture is above 90°C (194°F).

Turn ignition switch ON.
Select “DATA MONITOR” mode with CONSULT-II.
Start engine.

Hold vehicle speed at more than 70 km/h (43 MPH) for 100 con- SEF0SEY
secutive seconds.

6. |If 1sttrip DTC is detected, go to EC-194, "Diagnostic Procedure" .

& WITH GST

Follow the procedure “WITH CONSULT-II" above.

Diagnostic Procedure
1. CHECK INTAKE AIR TEMPERATURE SENSOR

a ks wnN

Refer to EC-194, "Component Inspection” .
OK or NG

OK >> GO TO 2.
NG >> Replace mass air flow sensor (with intake air temperature sensor).

2. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
Refer to EC-176, "Wiring Diagram” .

>> INSPECTION END

Component Inspection
INTAKE AIR TEMPERATURE SENSOR

1. Check resistance between intake air temperature sensor termi-
nals 5 and 6 under the following conditions.

Mass air flow sensor

Intake air temperature °C (°F) Resistance kQ
25 (77) 1.94-2.06
2. If NG, replace mass air flow sensor (with intake air temperature Intake air
sensor). temperature
sensor

PBIB1604E

= N
o
T

Acceptable

Resistance kQ
“~ N r PO N RO
— T

© o o o=

20 0 20 40 60 80 100
(-4) (32) (68)(104)(140)(176)(212)
Temperature °C (°F)

SEF012P

EC-194
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Removal and Installation

MASS AIR FLOW SENSOR

Refer to EM-15, "AIR CLEANER AND AIR DUCT" .

EC-195
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DTC P0128 THERMOSTAT FUNCTION

DTC P0128 THERMOSTAT FUNCTION PFP:21200

On Board Diagnosis Logic UBSo0SIW

Engine coolant temperature has not risen enough to open the thermostat even though the engine has run long
enough.
This is due to a leak in the seal or the thermostat stuck open.

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

« Thermostat
The engine coolant temperature does not

P0128 Thermostat function reach to specified temperature even though » Leakage from sealing portion of thermo-
0128 . stat
the engine has run long enough.
« Engine coolant temperature sensor
DTC Confirmation Procedure
NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
TESTING CONDITION:

« For best results, perform at ambient temperature of -10°C (14°F) or higher.
« For best results, perform at engine coolant temperature of —10°C (14°F) to 60°C (140°F).

@ WITH CONSULT-II

1. Replace thermostat with new one. Refer to CO-22, "THERMOSTAT AND THERMOSTAT HOUSING" .
Use only a genuine NISSAN thermostat as a replacement. If an incorrect thermostat is used, the MIL may
come on.

2. Turn ignition switch ON.

Select “COOLAN TEMP/S” in “DATA MONITOR” mode with CONSULT-II.

4. Check that the “COOLAN TEMP/S” is above 60°C (140°F).

If it is below 60°C (140°F), go to following step.

If it is above 60°C (140°F), stop engine and cool down the engine to less than 60°C (140°F), then retry
from step 1.

5. Drive vehicle for 10 consecutive minutes under the following conditions.

w

VHCL SPEED SE ‘ 80 - 120 km/h (50 - 75 MPH)

If 1st trip DTC is detected, go to EC-196, "Diagnostic Procedure” .
& WITH GST
1. Follow the procedure “WITH CONSULT-II" above.

Diagnostic Procedure
1. CHECK ENGINE COOLANT TEMPERATURE SENSOR

Refer to EC-197, "Component Inspection” .
OK or NG

OK >> INSPECTION END
NG >> Replace engine coolant temperature sensor.

EC-196
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DTC P0128 THERMOSTAT FUNCTION

Component Inspection
ENGINE COOLANT TEMPERATURE SENSOR

Check resistance as shown in the figure. N
-/
SEF152P
<Reference data> 20t
Temperature °C (°F) Resistance kQ 1§E
20 (68) 21-29 g 4r Acceptable
2 -
50 (122) 0.68-1.0 8 o
g 1or
90 (194) 0.236 - 0.260 2 08
& 04}
If NG, replace engine coolant temperature sensor. 02}
0 50 40 60 80 100
(-4) (32) (68)(104)(140) (176)(212)
Temperature °C (°F)
SEF012P
Removal and Installation

ENGINE COOLANT TEMPERATURE SENSOR
Refer to CO-22, "THERMOSTAT AND THERMOSTAT HOUSING" .

EC-197
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DTC P0138, P0158 HO2S2

DTC P0138, P0158 HO2S2

Component Description

The heated oxygen sensor 2, after three way catalyst (manifold),
monitors the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the air fuel ratio (A/F) sensor 1
are shifted, the air-fuel ratio is controlled to stoichiometric, by the sig-
nal from the heated oxygen sensor 2.
This sensor is made of ceramic zirconia. The zirconia generates volt- s
age from approximately 1V in richer conditions to OV in leaner condi-
tions.

Under normal conditions the heated oxygen sensor 2 is not used for
engine control operation.

PFP:226A0

UBS00AOA

Heater pad

/—Holder

RN /1

N

Zirconia tube

SEF327R

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS00AOB

MONITOR ITEM CONDITION SPECIFICATION

HO2S2 (B1)
HO2S2 (B2)

HO2S2 MNTR (B1)
HO2S2 MNTR (B2)

« Warm-up condition

« After keeping engine speed
between 3,500 and 4,000 rpm
for 1 minute and at idle for 1
minute under no load.

Revving engine from idle up to 3,000

rpm quickly.

0-0.3V « - Approx. 0.6 - 1.0V

LEAN ~ - RICH

On Board Diagnosis Logic

The heated oxygen sensor 2 has a much longer switching time
between rich and lean than the air fuel ratio (A/F) sensor 1. The oxy-
gen storage capacity of the three way catalyst (manifold) causes the
longer switching time. To judge the malfunctions of heated oxygen
sensor 2, ECM monitors whether the voltage is unusually high during
the various driving condition such as fuel-cut.

UBS00AOC

ov

SEF305UA

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
P0138
0138
(Bank 1) H q A velv hiah vol ¢ h ) « Harness or connectors
egte | oxygen sensor n excessively high voltage from the sensor is (The sensor circuit is open or shorted)
P0O158 2 circuit high voltage sentto ECM.
« Heated oxygen sensor 2
0158
(Bank 2)

EC-198



DTC P0138, P0158 HO2S2

DTC Confirmation Procedure

NOTE:
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

B WITH CONSULT-II
1. Turnignition switch ON and select “DATA MONITOR" mode with

DATA MONITOR

CONSULT-IL.
. . . MONITOR NO DTC
2. Start engine and warm it up to the normal operating tempera-
ture. ENG SPEED XXX rpm

COOLANTEMP/S XXX °C
3. Turn ignition switch OFF and wait at least 10 seconds.

4. Start engine and keep the engine speed between 3,500 and
4,000 rpm for at least 1 minute under no load.

5. Let engine idle for 2 minutes.
6. |If 1sttrip DTC is detected, go to EC-203, "Diagnostic Procedure"

SEF174Y

& WITH GST
Follow the procedure “WITH CONSULT-II” above.

EC-199



DTC P0138, P0158 HO2S2

Wiring Diagram
BANK 1

- EC-0252B1-01

IGNITION SWITCH

ON OR START
FUSE mmmm : DETECTABLE LINE FOR DTC
BLOCK |REFER TO “PG-POWER’". == : NON-DETECTABLE LINE FOR DTC
15A (J/B)
8] | G
[
EQ] _
RIY
T
RIY
RrY
| 4 ||
HEATED
OXYGEN
SENSOR 2
(BANK 1)
=] M =]
L._l 1 I_I‘I
BW P/B L
BW P/B L
7=l ]l [Fa]l
GND-02 O2HRR 0O2sRR | ECM
REFER TO THE FOLLOWING.
= Tl A - FUSE BLOCK -
23[22[21[eo]re[B[17[16[16 14 [1a[ 1211 [0 o [8 [ 7 [ & JUNCTION BOX (J/B)
42[41[40[39]38]37[38[35]34[33[32[31[30[29]28]27 [26[25
N
21D 61]60]59]58]57]56 [55[54]53]52]51 [50 4e[as]a7]e6 45 44
\4[3/ G { 8olrs]78l7ri7e|rs[ralza]72 71 olesfes]erl6eles|e4]ss]

L

~
w

C—]4]5]6]7]|(ES8
1[12]13[14]15[6] w

@
w
o

BBWAO0617E
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DTC P0138, P0158 HO2S2

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
« Warm-up condition
« Rewving engine from idle up to 3,000 rpm
74 L Heated oxygen sensor 2 quickly after the following conditions are 0 - Approximately 1.0V
(Bank 1) met.
- After keeping the engine speed between
3,500 and 4,000 rpm for 1 minute and at idle
for 1 minute under no load.
[Engineis running]
78 B/W griitr?g oxygen sensor 2 « Warm-up condition Approximately OV
« Idle speed

EC-201
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BANK 2
IGNITION SWITCH
ON OR START
FUSE mmmm : DETECTABLE LINE FOR DTC
BLOCK | REFER TO “PG-POWER". s : NON-DETECTABLE LINE FOR DTC
15A (J/B)
I
| 9P]| .
RIY
I_I—I
RY
RrY
| 4 ||
HEATED
OXYGEN
SENSOR 2
(BANK 2)
] (8] 2]
T
B/W LR L
B/W LR L
|| 7s|| || 6 || ||55||
GND-02 O2HRL O2SRL. |ECM
REFER TO THE FOLLOWING.
= Tl A - FUSE BLOCK -
23[22]21]20]19]18]17]16]15]14]13]12]11T10] 9 T8 [ 7 T 6 JUNCTION BOX (J/B)
42]41]40]39]383735]35]34]33]32]31[30]28 28] 27|26 25
N
21D 61]60]59]58]57]56 [55[54]53]52]51 [50 4e[as]a7]e6 45 44
43/ L { 8t eof7ol78[77|76[75]74]78]72] 71 [70l6ols8le7 Josles|e4es]
LI,
1[2]3[c[¢]5]6[7] (F58
8 9 [1o[11[12[13[14]15]16] W

BBWAO0618E
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DTC P0138, P0158 HO2S2

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
« Warm-up condition
« Rewving engine from idle up to 3,000 rpm
55 L Heated oxygen sensor 2 quickly after the following conditions are 0 - Approximately 1.0V
(Bank 2) met.
- After keeping the engine speed between
3,500 and 4,000 rpm for 1 minute and at idle
for 1 minute under no load.
[Engineis running]
78 B/W g;itr?g oxygen sensor 2 « Warm-up condition Approximately OV
« Idle speed
Diagnostic Procedure

1. RETIGHTEN GROUND SCREWS

1. Turnignition switch OFF.
2. Loosen and retighten engine ground screws.

>>GO TO 2.

BBIA0232E
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DTC P0138, P0158 HO2S2

2. CHECK HO2S2 GROUND CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.
2. Disconnect heated oxygen sensor 2 harness connector.

HO2S2

\( (bank 1)

harness
connector

(M/T and 4-speed
A/T models})

HO2S2 (bank 1)
harness connector
(5-speed A/T models)

harness connector
(5-speed A/T models)
" ~—

(bank 2)
harness
connector v
{M/T models) N

& /
HO2S2 .)— /

%
HO282 (bank 2}
\ @ harness connector

(4-speed A/T models)

—

e

L

BBIA0257E

3. Check harness continuity between ECM terminal 78 and HO2S2 terminal 3.

Refer to Wiring Diagram.

4. Also check harness for short to ground or short to power.

Continuity should exist.

OK or NG
OK >> GO TO 3.
NG

>> Repair open circuit or short to ground or short to power in harness or connectors.

EC-204




DTC P0138, P0158 HO2S2

3. CHECK HO2S2 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal and HO2S2 terminal as follows.

Refer to Wiring Diagram.

Terminals
DTC Bank
ECM Sensor
P0138 74 2 1
P0158 55 2 2

Continuity should exist.

2. Check harness continuity between the following terminals and ground.

Refer to Wiring Diagram.

Terminals
DTC Bank
ECM Sensor
P0138 74 2 1
P0158 55 2 2

Continuity should not exist.

3. Also check harness for short to power.
OK or NG
OK >> GO TO 4.

NG >> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK HO2S2 CONNECTOR FOR WATER

1. Check HO2S2 connectors for water.

Water should not exist.

OK or NG

OK >> GO TO 5.
NG >> Repair or replace harness or connectors.

5. CHECK HEATED OXYGEN SENSOR 2

Refer to EC-205, "Component Inspection" .
OK or NG

OK >> GO TO 6.
NG >> Replace malfunctioning heated oxygen sensor 2.

6. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
HEATED OXYGEN SENSOR 2

{® With CONSULT-II
1. Start engine and warm it up to the normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.

2
3. Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
4

Let engine idle for 1 minute.

EC-205



DTC P0138, P0158 HO2S2

5. Select “FUEL INJECTION” in “ACTIVE TEST” mode, and select

“HO2S2 (B1)/(B2)” as the monitor item with CONSULT-II.

ACTIVETEST

FUEL INJECTION |

25 %

MONITOR

ENG SPEED

XXX rpm

HO282 (B1)

XXXV

HO252 (B2)

XXXV

PBIB1672E

6. Check “HO2S2 (B1)/(B2)" at idle speed when adjusting “FUEL INJECTION”" to £25%.

7.

© (Reference data)
=

x0.01V

N “‘ The voltage should be above
. 0.70V at least one time.

64

' R The voltage should be
, \ below 0.18V at least

________ one time.

o

A

PBIB1210E

“HO2S2 (B1)/(B2)” should be above 0.70V at least once when the “FUEL INJECTION" is +25%.
“HO2S2 (B1)/(B2)” should be below 0.18V at least once when the “FUEL INJECTION” is —25%.

If NG, replace heated oxygen sensor 2.

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.

Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread
Cleaner tool J-43897-18 or J-43897-12 and approved anti-seize lubricant.

& Without CONSULT-II

1. Start engine and warm it up to the normal operating temperature.
2. Turn ignition switch OFF and wait at least 10 seconds.
3. Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
4. Letengine idle for 1 minute.
5. Set voltmeter probes between ECM terminal 74 [HO2S2 (B1) signal] or 55 [HO2S2 (B2) signal] and
engine ground.
6. Check the voltage when revving up to 4,000 rpm under no load
at least 10 times. . .’ “ @ cf&-
(Depress and release accelerator pedal as soon as possible.)
The voltage should be above 0.70V at least once during this == |0|CONNECTOR|| )
procedure. ) 2entiied
If the voltage is above 0.70V at step 6, step 7 is not neces- 1 /Zs
sary. 0* 6
7. Keep vehicle at idling for 10 minutes, then check voltage.
Or check the voltage when coasting from 80 km/h (50 MPH) in D _Q
position with “OD” OFF (A/T models), 5th gear position (M/T | 74:Bank1 @ O
mOdeIS). 55: Bank 2 =
i . PBIB1607E
The voltage should be below 0.18V at least once during this
procedure.
8. If NG, replace heated oxygen sensor 2.
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.
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Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread
Cleaner tool J-43897-18 or J-43897-12 and approved anti-seize lubricant.

Removal and Installation
HEATED OXYGEN SENSOR 2
Refer to EM-27, "EXHAUST MANIFOLD AND THREE WAY CATALYST".

EC-207
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DTC P0139, P0159 HO2S2

DTC P0139, P0159 HO2S2

Component Description

The heated oxygen sensor 2, after three way catalyst (manifold),
monitors the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the A/F sensor 1 are shifted, the
air-fuel ratio is controlled to stoichiometric, by the signal from the
heated oxygen sensor 2.

This sensor is made of ceramic zirconia. The zirconia generates volt-
age from approximately 1V in richer conditions to OV in leaner condi-
tions.

Under normal conditions the heated oxygen sensor 2 is not used for
engine control operation.

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

PFP:226A0

UBS00949

Heater pad Holder

Y77 //////////m

=Ny g\\\\\\\\\\\\\\\‘ ,/// //

Zirconia tube

SEF327R

UBS0094A

MONITOR ITEM CONDITION

SPECIFICATION

HO2S2 (B1)
HO2S2 (B2)

« Warm-up condition
« After keeping engine speed

0-0.3V « - Approx. 0.6 - 1.0V

between 3,500 and 4,000 rpm for

Revving engine from idle to 3,000 rpm

HO2S2 MNTR (B1) quickly.

HO2S2 MNTR (B2)

1 minute and at idle for 1 minute
under no load.

LEAN ~ - RICH

On Board Diagnosis Logic

The heated oxygen sensor 2 has a much longer switching time
between rich and lean than the A/F sensor 1. The oxygen storage
capacity of the three way catalyst (manifold) causes the longer
switching time. To judge the malfunctions of heated oxygen sensor
2, ECM monitors whether the switching response of the sensor's
voltage is faster than specified during the various driving condition
such as fuel-cut.

UBS0094B

v

ov

OK NG

SEF302U

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
P0139 Harness or connectors
0139 (The sensor circuit is open or shorted)
Bank 1 .
# Heated oxygen sensor | It takes more time for the sensor to respond Heated oxygen sensor 2
P0O159 2 circuit slow response | between rich and lean than the specified time. Fuel pressure
0159 Injectors
(Bank 2) Intake air leaks

EC-208



DTC P0139, P0159 HO2S2

DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

B WITH CONSULT-II

TESTING CONDITION:
For better results, perform “DTC WORK SUPPORT” at a temperature of 0 to 30 °C (32 to 86 °F).

1. Turnignition switch ON and select “DATA MONITOR” mode with

DATA MONITOR

CONSULT-II.
. . . MONITOR | NO DTC
2. Start engine and warm it up to the normal operating tempera-
ture. ENG SPEED XXX rpm

COOLANTEMP/S XXX °C
3. Turn ignition switch OFF and wait at least 10 seconds.

4. Start engine and keep the engine speed between 3,500 and
4,000 rpm for at least 1 minute under no load.

5. Let engine idle for 1 minute.

6. Make sure that “COOLAN TEMP/S” indicates more than 70°C
(158°F) SEF174Y
If not, warm up engine and go to next step when “COOLAN
TEMP/S" indication reaches to 70°C (158°F).

7. Select “HO2S2 (B1) P0139” or “HO2S2 (B2) P0159” of “HO2S2” in “DTC WORK SUPPORT” mode with
CONSULT-I.

8. Start engine and following the instruction of CONSULT-II.

HO2S2 (B1) P0139 HO2S2 (B1) P0139 HO2S2 (B1) P0139
WAIT MAINTAIN
OPEN ENGINE HOOD. 1800 - 2800 RPM UNTIL FINAL
KEEP ENGINE RUNNING AT » RESULT APPEARS. COMPLETED
IDLE SPEED FOR MAXIMUM
OF 5 MINUTES.
1800 rpm 2300 rpm 2800 rpm SELF-DIAG RESULTS
PBIBO115E

9. Make sure that “OK” is displayed after touching “SELF-DIAG RESULTS".
If “NG” is displayed, refer to EC-214, "Diagnostic Procedure" .
If “CAN NOT BE DIAGNOSED?” is displayed, perform the following.

a. Turn ignition switch OFF and leave the vehicle in a cool place (soak the vehicle).
b. Return to step 1.

Overall Function Check

Use this procedure to check the overall function of the heated oxygen sensor 2 circuit. During this check, a
DTC might not be confirmed.

& WITH GST

1. Start engine and warm it up to the normal operating temperature.

Turn ignition switch OFF and wait at least 10 seconds.

Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
Let engine idle for 1 minute.

Set voltmeter probes between ECM terminal 74 [HO2S2 (B1) signal] or 55 [HO2S2 (B2) signal] and
engine ground.

S
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DTC P0139, P0159 HO2S2

Check the voltage when revving up to 4,000 rpm under no load
at least 10 times.

(Depress and release accelerator pedal as soon as possible.)

A change of voltage should be more than 0.06V for 1 sec-
ond during this procedure.

If the voltage can be confirmed in step 6, step 7 is not nec-
essary.

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 (A/T models), 5th gear position (M/T
models).

A change of voltage should be more than 0.06V for 1 sec-
ond during this procedure.

If NG, go to EC-214, "Diagnostic Procedure" .

EC-210
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DTC P0139, P0159 HO2S2

Wiring Diagram
BANK 1

- EC-0252B1-01

IGNITION SWITCH

ON OR START
FUSE s : DETECTABLE LINE FOR DTC
BLOCK |REFER TO “PG-POWER’". s : NON-DETECTABLE LINE FOR DTC
15A (J/B)
5] | @
[
RIY
T
RIY
RIY
| 4 ||
HEATED
OXYGEN
SENSOR 2
(BANK 1)
[N J ]
T
B/W P/B L
B/W P/B L
|| 7s|| ||25|| ||74||
GND-02 O2HRR O2SRR |ECM
REFER TO THE FOLLOWING.
= Tl A - FUSE BLOCK -
2[21]eo[19[18[7[16]15[ 141321 10] e [8 [7 [ 6 JUNCTION BOX (J/B)
41[0[39[38]37[36[35[34[3332[31[30 28 2827 [26 25
N
21D 60[59]58]57]56 [55[54]53]52]51 [0 4e[as]a7]e6 45 44
\4[3/ G { 79l78[77]76[75]74]78]72]71 [70l6ols8le7 Joslese4es]

L

C[4]5]6]7](E58
8 9 [1o[11[12[13[14]15]16] W

~
w

BBWAO0617E
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DTC P0139, P0159 HO2S2

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
« Warm-up condition
« Rewving engine from idle up to 3,000 rpm
74 L Heated oxygen sensor 2 quickly after the following conditions are 0 - Approximately 1.0V
(Bank 1) met.
- After keeping the engine speed between
3,500 and 4,000 rpm for 1 minute and at idle
for 1 minute under no load.
[Engine is running]
78 B/W gr?)itr?g oxygen sensor 2 « Warm-up condition Approximately 0V
« Idle speed

EC-212



DTC P0139, P0159 HO2S2

BANK 2
IGNITION SWITCH
ON OR START
FUSE mmmm : DETECTABLE LINE FOR DTC
BLOCK |REFER TO “PG-POWER’". == : NON-DETECTABLE LINE FOR DTC
15A (J/B)
[
EQ] _
RIY
I_I—I
RIY
RrY
| 4 ||
HEATED
OXYGEN
SENSOR 2
(BANK 2)
=] i) =]
L._l 1 I—I‘I
BW LR L
BW LR L
7=l Il 5]l
GND-02 O2HRL O2SAL  |ECM
REFER TO THE FOLLOWING.
= Tl A - FUSE BLOCK -
23[22[21[eo]re[B[17[16[16 14 [1a[ 1211 [0 o [8 [ 7 [ & JUNCTION BOX (J/B)
a2[a1[a0]39]38]37[36[35[34]33 323130 28 |28 [27 [26[ 25
N
2l E2) 61]60]59]58]57]56 [55[54]53]52]51 [50 4e[as]a7]e6 45 44 m
43/ L { gteof7ol78[r7|76[rs]ral7s]72]7 [ ofeolesler]esleslo4les] || B .S.

L

~
w

C[4]5]6]7](E58
8 9 [1o[11[12[13[14]15]16] W

BBWAO0618E
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Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
« Warm-up condition
« Rewving engine from idle up to 3,000 rpm
55 L Heated oxygen sensor 2 quickly after the following conditions are 0 - Approximately 1.0V
(Bank 2) met.
- After keeping the engine speed between
3,500 and 4,000 rpm for 1 minute and at idle
for 1 minute under no load.
[Engine is running]
78 B/W :riit:éi oxygen sensor 2 « Warm-up condition Approximately 0V
« Idle speed

Diagnostic Procedure
1. RETIGHTEN GROUND SCREWS

UBS0094F

1. Turn ignition switch OFF.

2. Loosen and retighten engine ground screws.

>>GO TO 2.

BBIA0232E
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DTC P0139, P0159 HO2S2

2. CLEAR THE SELF-LEARNING DATA

) With CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Select “SELF-LEARNING CONT” in “WORK SUPPORT” mode
with CONSULT-II.

3. Clear the self-learning control coefficient by touching “CLEAR”. Ry

4. Run engine for at least 10 minutes at idle speed. 100%
Is the 1st trip DTC P0171, P0172, P0174 or P0O175 detected?
Is it difficult to start engine?

WORK SUPPORT
SELF-LEARNING CONT |CLEAH|

B1

SEF968Y

#& Without CONSULT-II
1. Start engine and warm it up to normal operating temperature.

2. Turn ignition switch OFF.

3. Disconnect mass air flow sensor harness connector.

4. Restart engine and let it idle for at least 5 seconds. //‘

5. Stop engine and reconnect mass air flow sensor harness con- (/,( ' Mass ai flow Se"sm\
nector. Qs, )/

6. Make sure DTC P0102 is displayed. \‘7"?‘ 13 L8

7. Erase the DTC memory. Refer to EC-65, "HOW TO ERASE
EMISSION-RELATED DIAGNOSTIC INFORMATION" .

8. Make sure DTC P00O0O is displayed.
9. Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0171, P0172, P0174 or P0175 detected?
Is it difficult to start engine?

Yes or No

Yes  >>Perform trouble diagnosis for DTC P0171, P0174 or P0172, P0175. Refer to EC-220, "DTC
P0171, P0174 FUEL INJECTION SYSTEM FUNCTION" or EC-229, "DTC P0172, P0175 FUEL
INJECTION SYSTEM FUNCTION" .

No >> GO TO 3.

BBIAOO35E
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DTC P0139, P0159 HO2S2

3. CHECK HO2S2 GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Disconnect ECM harness connector.
3. Disconnect heated oxygen sensor 2 harness connector.

HO2S2 HO2S2 (bank 1)
\( (bank 1) harness connector
harness (5-speed A/T models)

connector
(M/T and 4-speed
A/T models})

harness connector
(5-speed A/T models)
" ~—

(bank 2)
harness
connector v
{M/T models) N

& /
HO2S2 .)— /

HO282 (bank 2}
\ @ harness connector
(4-speed A/T models)
—~ 71 o)

e

BBIA0257E

4. Check harness continuity between ECM terminal 78 and HO2S2 terminal 3.
Refer to Wiring Diagram.
Continuity should exist.

5. Also check harness for shirt to ground or short to power.
OK or NG

OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

EC-216



DTC P0139, P0159 HO2S2

4. CHECK HO2S2 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal and HO2S2 terminal as follows.
Refer to Wiring Diagram.

Terminals
DTC Bank
ECM Sensor
P0139 74 2 1
P0159 55 2 2

Continuity should exist.

2. Check harness continuity between the following terminals and ground.
Refer to Wiring Diagram.

Terminals
DTC Bank
ECM Sensor
P0139 74 2 1
P0159 55 2 2

Continuity should not exist.

3. Also check harness for short to power.
OK or NG

OK >> GO TO 5.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK HEATED OXYGEN SENSOR 2

Refer to EC-217, "Component Inspection” .
OK or NG

OK >> GO TO 6.
NG >> Replace malfunctioning heated oxygen sensor 2.

6. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END
Component Inspection
HEATED OXYGEN SENSOR 2

{® With CONSULT-II
1. Turnignition switch ON and select “DATA MONITOR” mode with

DATA MONITOR

CONSULT-II.
. . . MONITOR NO DTC
2. Start engine and warm it up to the normal operating tempera-
ture. ENG SPEED XXX rpm

COOLANTEMP/S XXX °C
3. Turn ignition switch OFF and wait at least 10 seconds.

4. Start engine and keep the engine speed between 3,500 and
4,000 rpm for at least 1 minute under no load.

5. Let engine idle for 1 minute.

SEF174Y
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DTC P0139, P0159 HO2S2

6. Select “FUEL INJECTION" in “ACTIVE TEST" mode, and select e
HO2S2 (B1)/(B2)” as the monitor item with CONSULT-II. FUELIJECTION | 35%
MONITOR
ENG SPEED XXX rpm
HO2S2 (B1) XXXV
HO2S2 (B2) XXXV
PBIB1672E
7. Check “"HO2S2 (B1)/(B2)" at idle speed when adjusting “FUEL INJECTION” to £25%.
Zw_ (Reference data)
,’I ________________ \ The voltage should be above
<« | ' ' 0.70V at least one time.
. R The voltage should be
) \ below 0.18V at least
____________________ one time.
© a
PBIB1210E
“HO2S2 (B1)/(B2)” should be above 0.70V at least once when the “FUEL INJECTION" is +25%.
“HO2S2 (B1)/(B2)” should be below 0.18V at least once when the “FUEL INJECTION” is —25%.
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.

Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread
Cleaner tool J-43897-18 or J-43897-12 and approved anti-seize lubricant.

& Without CONSULT-II

1. Start engine and warm it up to the normal operating temperature.

2. Turn ignition switch OFF and wait at least 10 seconds.

3. Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.

4. Letengine idle for 1 minute.

5. Set voltmeter probes between ECM terminal 74 [HO2S2 (B1) signal] or 55 [HO2S2 (B2) signal] and
engine ground.

6. Check the voltage when revving up to 4,000 rpm under no load
at least 10 times. o “ @i f&.
(Depress and release accelerator pedal as soon as possible.) c
The voltage should be above 0.70V at least once during this == |0|CONNECTOR||
procedure. = 2 4
If the voltage is above 0.70V at step 6, step 7 is not neces- Z
sary. 0® 6

7. Keep vehicle at idling for 10 minutes, then check voltage.
Or check the voltage when coasting from 80 km/h (50 MPH) in D _Q
position with “OD” OFF (A/T models), 5th gear position (M/T | 74:Bank1 @ O

55: Bank 2 =

mOdeIS) PBIB1607E
The voltage should be below 0.18V at least once during this
procedure.

8. If NG, replace heated oxygen sensor 2.

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-218
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Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread
Cleaner tool J-43897-18 or J-43897-12 and approved anti-seize lubricant.

Removal and Installation
HEATED OXYGEN SENSOR 2
Refer to EM-27, "EXHAUST MANIFOLD AND THREE WAY CATALYST".

EC-219
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DTC PO171, PO174 FUEL INJECTION SYSTEM FUNCTION

DTC P0171, PO174 FUEL INJECTION SYSTEM FUNCTION PFP:16600

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 A/F sensors 1. The ECM calcu-
lates the necessary compensation to correct the offset between the actual and the theoretical ratios.

In case the amount of the compensation value is extremely large (The actual mixture ratio is too lean.), the
ECM judges the condition as the fuel injection system malfunction and lights up the MIL (2 trip detection logic).

Sensor Input signal to ECM ECM function Actuator

Density of oxygen in exhaust gas

A/F sensors 1 (Mixture ratio feedback signal) Fuel injection control Fuel injectors

DTC No. Trouble diagnosis name DTC detecting condition Possible cause

P0O171 « Intake air leaks

0171 « A/F sensor 1

(Bank 1) .
IR « Injectors

« Fuel injection system does not operate properly.
Fuel injection system too : y i ) P .p p Y|« Exhaust gas leaks
P0174 lean « The amount of mixture ratio compensation is too « Incorrect fuel pressure
large. (The mixture ratio is too lean.) P
0174 o Lack of fuel
(Bank 2) « Mass air flow sensor
« Incorrect PCV hose connection

DTC Confirmation Procedure
NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

® WITH CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Turn ignition switch OFF and wait at least 10 seconds.

3. Turn ignition switch ON and select “SELF-LEARNING CONT” in “WORK SUPPORT” mode with CON-
SULT-II.

4. Clear the self-learning control coefficient by touching “CLEAR”.

i WORK SUPPORT
5. Select “DATA MONITOR” mode with CONSULT-II. SELFLEARNING CONT |CLEAH|1 B
6. Start engine again and let it idle for at least 10 minutes. B2 |
The 1st trip DTC P0171 or P0174 should be detected at this 100%
stage, if a malfunction exists. If so, go to EC-224, "Diagnostic
Procedure” .

7. Ifitis difficult to start engine at step 6, the fuel injection system
has a malfunction, too.

8. Crank engine while depressing accelerator pedal. If engine
starts, go to EC-224, "Diagnostic Procedure" . If engine does not
start, check exhaust and intake air leak visually.

SEF968Y
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DTC P0171, PO174 FUEL INJECTION SYSTEM FUNCTION

& WITH GST

a s wbdhE

© 0N

10.

11.

Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.

Disconnect mass air flow sensor harness connector.
Restart engine and let it idle for at least 5 seconds.

Stop engine and reconnect mass air flow sensor harness con-
nector.

Select MODE 3 with GST. Make sure DTC P0102 is detected.
Select MODE 4 with GST and erase the DTC P0102.
Start engine again and let it idle for at least 10 minutes.

Select MODE 7 with GST. The 1st trip DTC P0171 or P0174
should be detected at this stage, if a malfunction exists. If so, go
to EC-224, "Diagnostic Procedure” .

BBIAOO35E

If it is difficult to start engine at step 8, the fuel injection system
has a malfunction.

Crank engine while depressing accelerator pedal. If engine starts, go to EC-224, "Diagnostic Procedure" .

If engine does not start, check exhaust and intake air leak visually.

EC-221




DTC PO171, PO174 FUEL INJECTION SYSTEM FUNCTION

W|r|ng Diagram

UBS0094K

BANK 1
IGNITION SWITCH 7] EC-FUELB1 -01
ON OR START
mmm : DETECTABLE LINE FOR DTC
: NON-DETECTA F
ELLJS(E)K REFER TO PG.POWER" memeesess : NON-DETEGTABLE LINE FOR DTC
10A 154 |/B)
EER] NER]
RW RIY
RS Oy |
R R/Y
|J—|
5
o
R
s |
o RIY
.
R || 3l
[ | AIR FUEL
o RATIO (AJF)
- I SENSOR 1
n R R (BANK 1)
T [ ] -
i i i 1 T 2 [ A [ O A
INJECTOR INJECTOR INJECTOR T T T T T
NO. 1 NO. 3 NO. 5 % LG P GIY sB
F102 F103 F104
R/B RAY LW
F101
D
Lol (]
R/B RAY LW
R/B RIY Uw v LG P GIY sB
[ ] [ ] [ ] 1 1
Izl [l &l Pl 771 71 syl IEs]
INJ #1 INJ #3 INJ #5 AF-H2  A/F-IA2  AF-VM2  AF-UN2  A/F-IP2
F54
= REFER TO THE FOLLOWING.
N - FUSE BLOCK -
wlzeleifeoio]s[7Tiss[ a3zl 1ol e [e [7 [6 SUNCTION BOX (J/8)
42|41]40]30]38 [37[36] 3534 ]33] 32 [31]30|2c 28] 2625
AT a4 61]60]59]58]57 [s6]55]54]53]52 1[50 ac[as a7 s ]as a4
Glsl7]s/ o 1 ] ) o D ) 2 G 2 ) ) 50 G 5 R G G | H.S.
1=
1Je]3]—]4]5[6]7](F58 |(53ﬂ|
8|9 1o]11]12]13[14]15]16] w 6l4]2) B
I M @
GR

EC-222
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DTC P0171, PO174 FUEL INJECTION SYSTEM FUNCTION

BANK 2
IGNITION SWITCH 7] EC-FUELBQ-(H
ON OR START
mmmmm : DETECTABLE LINE FOR DTC
: NON-DETECTA F
EHSEK REFER TO "PGPOWER’. meseme - NON-DETECTABLE LINE FOR DTC
10A 154 |/B)
WW” "W”
R/W RIY
B ..o
R R/Y
R/Y
R =l
[ | AIR FUEL
RATIO (A/F)
’ ’ I SENSOR 1
R R R (BANK 2)
il [l il
i i 1 1 T 2 [ A [ O A
INJECTOR INJECTOR INJECTOR T T T T T
NO. 2 NO. 4 NO. 6 G/B Y/R o/L LG/B BR/Y
F20 F22
RIW Gw VIR
RW GMW VIR G/B Y/R O/ LG/B BR/Y
[ ] [ ] [ ] 1 1
Ifzz1l [l [l Iz 7 sl I7s]l  I[5e]
INJ #2 INJ #4 INJ #6 AF-H1  A/F-IA1T  AF-VM1  AF-UN1  A/F-IP1
F54
REFER TO THE FOLLOWING.
EEME M G .G .62 (U4 - FUSE BLOCK -
l4]2)] B GR GR GR JUNCTION BOX (J/B)
Il Il
\
2a]23]2e]21 o0 T1o1s] 716154 ta[2[1 1ol o T8 T7 T
43]42]41[40]30]38]37]36]35]34]33] 32|31]30]29] 28] 27]26] 25

62161]60]59|58]57]56|55|54]53]52|51]50]49 |48

47146)45144

81180]79]78|77176]75| 74| 73]72]| 71| 70]69]68]67

66]65]64 63) B H.S.

L=

F58

EC-223
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DTC PO171, PO174 FUEL INJECTION SYSTEM FUNCTION

Diagnostic Procedure
1. CHECK EXHAUST GAS LEAK

1. Start engine and run it at idle.
2. Listen for an exhaust gas leak before three way catalyst (manifold).

Three way catalyst Three way catalyst

- (Manifold) (Under floor) Mufifler
A/F sensor 1 N / HO2S2 / /

To exhaust manifold  mp [

» : Exhaust gas

PBIB1216E

OK or NG

OK >> GO TO 2.
NG >> Repair or replace.

2. CHECK FOR INTAKE AIR LEAK

1. Listen for an intake air leak after the mass air flow sensor.
2. Check PCV hose connection.
OK or NG

OK >> GO TO 3.
NG >> Repair or replace.

EC-224



DTC P0171, PO174 FUEL INJECTION SYSTEM FUNCTION

3. CHECK A/F SENSOR 1 INPUT SIGNAL CIRCUIT

1. Turnignition switch OFF.

2. Disconnect corresponding A/F sensor 1 harness connector.

P Vehicle front ) - = S
(C E AU ==
O /r/ AN RS AR NN
A v
_,:‘ [ @, ”% EO; -
K&, / s AJF \ 4= sensor 1
» 'é\'\ \ X sensor 1 < H "Y = u-‘ (bank 2)
W) b BRI e,
ntake X 7 \\\ Q harness ' ¢ /’ S
) e s \ P\ connector Radiator =2 ‘w__‘_‘ o
manifold Wy® "‘. “ Iy,
collector W \\ N R “——,— 1)
N T 119
AN N7
BBIA0235E
3. Disconnect ECM harness connector.
4. Check harness continuity between the following terminals.
Refer to Wiring Diagram.
Bank 1 Bank 2
ECM terminal A/F sensor 1 terminal ECM terminal A/F sensor 1 terminal

76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should exist.

5. Check harness continuity between the following terminals and ground.

Refer to Wiring Diagram.

Bank 1 Bank 2
ECM terminal AJF sensor 1 terminal ECM terminal AJF sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should not exist.

6. Also check harness for short to power.
OK or NG
OK >> GO TO 4.

NG >> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK FUEL PRESSURE

1. Release fuel pressure to zero. Refer to EC-48, "FUEL PRESSURE RELEASE" .

2. Install fuel pressure gauge and check fuel pressure. Refer to EC-48, "FUEL PRESSURE CHECK" .

At idling: 350 kPa (3.57 kg/cm? , 51 psi)

OK or NG

OK >> GO TO 6.
NG >> GO TO 5.
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DTC PO171, PO174 FUEL INJECTION SYSTEM FUNCTION

5. DETECT MALFUNCTIONING PART

Check the following.

« Fuel pump and circuit (Refer to EC-639, "FUEL PUMP CIRCUIT" \)

o Fuel pressure regulator (Refer to EC-48, "FUEL PRESSURE CHECK" \)
o Fuellines

« Fuel filter for clogging

>> Repair or replace.

6. CHECK MASS AIR FLOW SENSOR

( With CONSULT-II
1. Install all removed parts.
2. Check “MASS AIR FLOW” in “DATA MONITOR” mode with CONSULT-II.

2.0- 6.0 g-m/sec: at idling
7.0-20.0g'm/sec: at 2,500 rpm
&) With GST
1. Install all removed parts.
2. Check mass air flow sensor signal in MODE 1 with GST.

2.0- 6.0 g-m/sec: at idling
7.0-20.0g'm/sec: at 2,500 rpm

OK or NG

OK >> GO TO 7.
NG >> Check connectors for rusted terminals or loose connections in the mass air flow sensor circuit or
engine grounds. Refer to EC-160, "DTC P0101 MAF SENSOR" .
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DTC P0171, PO174 FUEL INJECTION SYSTEM FUNCTION

7. CHECK FUNCTION OF INJECTORS

) With CONSULT-II
1. Start engine.

2. Perform “POWER BALANCE" in “ACTIVE TEST” mode with

ACTIVETEST

CONSULT-II.

POWER BALANCE

3. Make sure that each circuit produces a momentary engine MONITOR
speed drop. ENG SPEED | XXX rpm
MAS A/F SE-B1 XXXV

PBIB0133E

& Without CONSULT-II
1. Start engine.

2. Listen to each injector operating sound.

Clicking noise should be heard.

Suitable tool

MEC703B

OK or NG
OK >> GO TO 8.

NG >> Perform trouble diagnosis for INJECTORS, refer to EC-633, "INJECTOR CIRCUIT" .

8. CHECK INJECTOR

Confirm that the engine is cooled down and there are no fire hazards near the vehicle.
Turn ignition switch OFF.
Disconnect all injector harness connectors.

PwbdPE

Remove injector gallery assembly. Refer to EM-40, "FUEL INJECTOR AND FUEL TUBE".

Keep fuel hose and all injectors connected to injector gallery.

5. For DTC P0171, reconnect injector harness connectors on bank 1.
For DTC P0174, reconnect injector harness connectors on bank 2.

6. Disconnect all ignition coil harness connectors.
Prepare pans or saucers under each injector.

~

8. Crank engine for about 3 seconds.
For DTC P0171, make sure that fuel sprays out from injectors
on bank 1.
For DTC P0174, make sure that fuel sprays out from injectors
on bank 2.

Fuel should be sprayed evenly for each injector.

OK or NG

OK >> GO TO 9.
NG >> Replace injectors from which fuel does not spray out.
Always replace O-ring with new ones.

SEF595Q
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DTC PO171, PO174 FUEL INJECTION SYSTEM FUNCTION

9. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END
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DTC P0172, PO175 FUEL INJECTION SYSTEM FUNCTION

DTC P0172, PO175 FUEL INJECTION SYSTEM FUNCTION PFP:16600

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 A/F sensors 1. The ECM calcu- e}
lates 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
ECM judges the condition as the fuel injection system malfunction and lights up the MIL (2 trip detection logic).

Sensor Input signal to ECM ECM function Actuator

Density of oxygen in exhaust gas

A/F sensors 1 (Mixture ratio feedback signal) Fuel injection control Fuel injectors
DTC No. Trouble diagnosis name DTC detecting condition Possible cause
P0172 « A/F sensor 1
0172 L ;
Bank 1) o « Fuel injection system does not operate properly. | ¢ Injectors
(Ban Fuel injection system too i ) o
“por7s | rich « The amount of mixture ratio compensation is too | « Exhaust gas leaks
0175 large. (The mixture ratio is too rich.) « Incorrect fuel pressure
(Bank 2) « Mass air flow sensor
DTC Confirmation Procedure
NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

Q WITH CONSULT-II
Start engine and warm it up to normal operating temperature.
2. Turn ignition switch OFF and wait at least 10 seconds.

3. Turn ignition switch ON and select “SELF-LEARNING CONT” in “WORK SUPPORT” mode with CON-
SULT-II.

4. Clear the self-learning control coefficient by touching “CLEAR”.

WORK SUPPORT

5. Select “DATA MONITOR” mode with CONSULT-II. seLrLoamav cowT [ouead,
. . o . 100 %)
6. Start engine again and let it idle for at least 10 minutes. B2
The 1st trip DTC P0172, P0175 should be detected at this stage, 100%
if a malfunction exists. If so, go to EC-233. "Diagnostic Proce-
dure" .

7. Ifitis difficult to start engine at step 6, the fuel injection system
has a malfunction, too.

8. Crank engine while depressing accelerator pedal.
If engine starts, go to EC-233, "Diagnostic Procedure" . If engine
does not start, remove ignition plugs and check for fouling, etc.

SEF968Y

EC-229



DTC P0172, PO175 FUEL INJECTION SYSTEM FUNCTION

& WITH GST

1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch OFF and wait at least 10 seconds.
3

Disconnect mass air flow sensor harness connector. Then
restart and run engine for at least 5 seconds at idle speed.

Stop engine and reconnect mass air flow sensor harness con-
nector.

Select MODE 3 with GST. Make sure DTC P0102 is detected.
Select MODE 4 with GST and erase the DTC P0102.

Start engine again and let it idle for at least 10 minutes.

Select MODE 7 with GST. The 1st trip DTC P0172 or P0175

should be detected at this stage, if a malfunction exists. If so, go

to EC-233, "Diagnostic Procedure” .

9. |Ifitis difficult to start engine at step 7, the fuel injection system
has a malfunction.

10. Crank engine while depressing accelerator pedal.

If engine starts, go to EC-233, "Diagnostic Procedure” . If engine does not start, remove ignition plugs and

check for fouling, etc.

»

0 N o o

BBIAOO35E
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DTC P0172, PO175 FUEL INJECTION SYSTEM FUNCTION

erlng Diagram

UBS00940

BANK 1
IGNITION SWITCH 7] EC-FUELB1 -01
ON OR START
s - DETECTABLE LINE FOR DTC
: NON-DETECTA F
ELLJS(E)K REFER TO “PG.POWER" meseme - NON-DETECTABLE LINE FOR DTC
10A 154 |L/B)
|| 5P|| ||9P||
RIW RIY
RS Oy |
R R/Y
|J—|
5
o
R
: |
o R/Y
.
R =
[ | AIR FUEL
) RATIO (AF)
u l SENSOR 1
R R R (BANK 1)
[l [l [l -
i i i 1 T 2 [ A [ O A
INJECTOR INJECTOR INJECTOR T T T T T
NO. 1 NO. 3 NO.5 % LG P GIY SB
F102 F103 F104
R/B RIY LW
F101
---------
Cedre=s--- 1L (]
R/B RIY LW
R/B RIY w v LG P GIY sB
[ ] [ ] [ ] 1 1
Izl [l &l Pl 771 71 syl IEs]
INJ #1 INJ #3 INJ #5 AF-H2  A/F-IA2  AF-VM2  AF-UN2 A/F-IP2
F54
= REFER TO THE FOLLOWING.
N - FUSE BLOCK -
23[e2l2iJeolis s 1765 [alis 211 o] o [8 [7 [ 6 SUNCTION BOX (J/B)
42]41]40]39]38 37| 36]35] 34 ]33] 32]31] 3020 28] 27 [26] 25
12 ]3]\ (Fas 61]60[59]58 57 [56]55]54]53]52]51]50]a0 484746 4544
Gls]7]s/ 6 ) ) 72 o Y 2 2 Y 5 4 ) 5 G G H.S.
L=,
TR EE GG (ERM ED
8|9 1o]11]12]13[14]15]16] w 6l4]2) B
I m @
GR

EC-231
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DTC P0172, PO175 FUEL INJECTION SYSTEM FUNCTION

BANK 2
IGNITION SWITCH 7] EC-FUELBQ-(H
ON OR START
mmmmm : DETECTABLE LINE FOR DTC
: NON-DETECTA F
ELLJS(E)K REFER TO "PGPOWER’. meseme - NON-DETECTABLE LINE FOR DTC
10A 154 |/B)
||15P|| ||9P||
R/W RIY
B ..o
R R/Y
R/Y
R =l
[ | AIR FUEL
RATIO (A/F)
’ ’ I SENSOR 1
R R R (BANK 2)
il [l il
i i 1 1 T 2 [ A [ O A
INJECTOR INJECTOR INJECTOR T T T T T
NO. 2 NO. 4 NO. 6 G/B Y/R o/L LG/B BR/Y
F20 F22
RIW Gw VIR
RW GMW VIR G/B Y/R O/ LG/B BR/Y
[ ] [ ] [ ] 1 1
Ifzz1l [l [l Iz I7s) Iyl IEs)l Il
INJ #2 INJ #4 INJ #6 AF-H1  A/F-IA1T AF-VM1  AF-UN1  A/F-IP1
F54
REFER TO THE FOLLOWING.
EEME M G .G .62 (U4 - FUSE BLOCK -
l4]2)] B GR GR GR JUNCTION BOX (J/B)
Il Il
\
2a]23]2e]21 o0 T1o1s] 716154 ta[2[1 1ol o T8 T7 T
43]42]41[40]30]38]37]36]35]34]33] 32|31]30]29] 28] 27]26] 25

62161]60]59|58]57]56|55|54]53]52|51]50]49 |48

81180]79]78|77176]75| 74| 73]72]| 71| 70]69]68]67

a7[as]45]44
66]65[64[63 B H.S.
v/

1L 1L
1]2]3]c=a4]5]6]7](F58
g9 ol11]i2]13[1a]15]16] w
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DTC P0172, PO175 FUEL INJECTION SYSTEM FUNCTION

Diagnostic Procedure
1. cHECK EXHAUST GAS LEAK
1. Start engine and run it at idle.
2. Listen for an exhaust gas leak before three way catalyst (manifold). EC
Three way catalyst Three way catalyst
A (Manifold) (Under floor) Mutfler
A/F sensor 1 N / HO282 / /
To exhaust manifold  mp [ :
» : Exhaust gas
PBIB1216E

OK or NG

OK >> GO TO 2.
NG >> Repair or replace.

2. CHECK FOR INTAKE AIR LEAK

Listen for an intake air leak after the mass air flow sensor.
OK or NG

OK >> GO TO 3.
NG >> Repair or replace.

EC-233



DTC P0172, PO175 FUEL INJECTION SYSTEM FUNCTION

3. CHECK A/F SENSOR 1 INPUT SIGNAL CIRCUIT

1. Turn ignition switch OFF.
2. Disconnect corresponding A/F sensor 1 harness connector.

N Vehicle front & r"{‘,’“ = L
O (et R RRRESVARREE SON
(@ < F
N \ N &5 L/A — A
_\ “J‘.,.'e’ / ,\"?" AE \ (4 A,%O sensor 1
» 'é\'\ \ X sensor 1 < H ' = u-‘ (bank 2)
Y Y \ ‘ % (bank 1) “‘ N } l ¢ harnesst
| '/ / \\ & hamess " o J connector
ntake g \ Y, : bl /1 2
manifold & \ N, connecter Radiator 7775 By
collector We \\\ NS R “——,— 1)
o N TN
R N7 4
BBIA0235E
3. Disconnect ECM harness connector.
4. Check harness continuity between the following terminals.
Refer to Wiring Diagram.
Bank 1 Bank 2
ECM terminal AJ/F sensor 1 terminal ECM terminal A/F sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2
Continuity should exist.
5. Check harness continuity between the following terminals and ground.
Refer to Wiring Diagram.
Bank 1 Bank 2
ECM terminal A/F sensor 1 terminal ECM terminal A/F sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should not exist.

6. Also check harness for short to power.
OK or NG

OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK FUEL PRESSURE

1. Release fuel pressure to zero. Refer to EC-48, "FUEL PRESSURE RELEASE".

2. Install fuel pressure gauge and check fuel pressure. Refer to EC-48, "FUEL PRESSURE CHECK" .

At idling: 350 kPa (3.57 kg/cm? , 51 psi)
OK or NG

OK >> GO TO 6.
NG >> GO TO 5.
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DTC P0172, PO175 FUEL INJECTION SYSTEM FUNCTION

5. DETECT MALFUNCTIONING PART

Check the following.
o Fuel pump and circuit (Refer to, EC-639, "FUEL PUMP CIRCUIT" )
o Fuel pressure regulator (Refer to EC-48, "FUEL PRESSURE CHECK" .)

>> Repair or replace.

6. CHECK MASS AIR FLOW SENSOR

® With CONSULT-II
1. Install all removed parts.
2. Check “MASS AIR FLOW” in “DATA MONITOR” mode with CONSULT-II.

2.0-6.0 g-m/sec: at idling
7.0 -20.0 g-m/sec: at 2,500 rpm
@) With GST
1. Install all removed parts.
2. Check mass air flow sensor signal in MODE 1 with GST.

2.0-6.0 g-m/sec: at idling
7.0 - 20.0 g-m/sec: at 2,500 rpm

OK or NG

OK >> GO TO 7.
NG >> Check connectors for rusted terminals or loose connections in the mass air flow sensor circuit or
engine grounds. Refer to EC-160, "DTC P0101 MAF SENSOR" .
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DTC P0172, PO175 FUEL INJECTION SYSTEM FUNCTION

7. CHECK FUNCTION OF INJECTORS

) With CONSULT-II
1. Start engine.

2. Perform “POWER BALANCE” in “ACTIVE TEST” mode with

CONSULT-IL.

ACTIVETEST

POWER BALANCE

3. Make sure that each circuit produces a momentary engine

MONITOR

speed drop.

ENG SPEED

XXX rpm

MAS A/F SE-B1

XXXV

PBIB0133E

& Without CONSULT-II
1. Start engine.

2. Listen to each injector operating sound.

Clicking noise should be heard.

Suitable tool

MEC703B

OK or NG
OK >> GO TO 8.

NG >> Perform trouble diagnosis for INJECTORS, refer to EC-633, "INJECTOR CIRCUIT" .

8 . CHECK INJECTOR

1. Remove injector assembly. Refer to EM-40, "FUEL INJECTOR AND FUEL TUBE".

Keep fuel hose and all injectors connected to injector gallery.

Disconnect all injector harness connectors.
Disconnect all ignition coil harness connectors.
Prepare pans or saucers under each injectors.

Crank engine for about 3 seconds.
Make sure fuel does not drip from injector.

OK or NG
OK (Does not drip.)>>GO TO 9.

o gk wN

Confirm that the engine is cooled down and there are no fire hazards near the vehicle.

NG (Drips.)>>Replace the injectors from which fuel is dripping. Always replace O-ring with new one.

9. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END
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DTC PO181 FTT SENSOR

DTC P0181 FTT SENSOR
Component Description

PFP:22630

UBS0094Q

The fuel tank temperature sensor is used to detect the fuel tempera-
ture inside the fuel tank. The sensor modifies a voltage signal from
the ECM. The modified signal returns to the ECM as the fuel temper-
ature input. The sensor uses a thermistor which is sensitive to the
change in temperature. The electrical resistance of the thermistor
decreases as temperature increases.

Fuel pressure
regulator

Fuel pump, fuel
level sensor unit
and fuel filter

BBIAOOS1E

<Reference data>

Fluid temperature Voltage* Resistance
°C (°F) \Y, kQ
20 (68) 35 23-27
50 (122) 2.2 0.79-0.90

*: These data are reference values and are measured between ECM terminal 107
(Fuel tank temperature sensor) and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output

-

Acceptable

Resistance kQ

oo o o=
~ N h DO N DOKO
T

L

20 020 40 60 80 100
(4} (32) (68) (104) (140) (176)(219)
Temperature °C (°F)

SEF012P

voltage. Doing so may result in damage to the ECM's transistor.
Use a ground other than ECM terminals, such as the ground.

On Board Diagnosis Logic

UBS0094R

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
Fuel tank temperature Rationally incorrect voltag(_e from the SeNsOris | | Haress or connectors
P0181 sensor circuit range/ sent to ECM, _compared with the voltage sig- (The sensor circuit is open or shorted)
0181 erformance nals from engine coolant temperature sensor
P and intake air temperature sensor. « Fuel tank temperature sensor

DTC Confirmation Procedure
NOTE:

UBS0094S

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.

® WITH CONSULT-II
1. Turnignition switch ON.

2. Select "DATA MONITOR” mode with CONSULT-II.

3. Wait at least 10 seconds.
If the result is NG, go to EC-240, "Diagnostic Procedure” .
If the result is OK, go to following step.

4. Check “COOLAN TEMP/S” value.
If “COOLAN TEMP/S” is less than 60°C (140°F), the result will
be OK.
If “COOLAN TEMP/S” is above 60°C (140°F), go to the following
step.

5. Cool engine down until “COOLAN TEMP/S” is less than 60°C

DATA MONITOR

MONITOR NO DTC
ENG SPEED XXX rpm
COOLANTEMP/S XXX °C

SEF174Y

(140°F).
6. Wait at least 10 seconds.
7. |If 1sttrip DTC is detected, go to EC-240, "Diagnostic Procedure” .
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DTC P0O181 FTT SENSOR

& WITH GST
Follow the procedure “WITH CONSULT-II" above.
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DTC P0181 FTT SENSOR

Wiring Diagram UBS0004T
IGNITION SWITCH 7 :
BATTERY N TN SWITe M : DETECTABLE LINE FOR DTC
——— : NON-DETEGTABLE LINE FOR DTC
FUSE
10A 10A | Bi5CK | REFER TO *PG-POWER".
| 1
LER]] 2P| i ECM
Y/R G M8z
TF
)
RIL
|J—|
17
i &
RIL
|| 4 ||
FUEL LEVEL
SENSOR UNIT
AND FUEL PUMP
(FUEL TANK
TEMPERATURE
SENSOR)
L'Tl_l @®
e
Y/R G
[l [El [E3 ||
UNIFIED METER
BAT IGN Eirs  |AND AC AMP.
GND M50
GND
(POWER)  GND

1| >
~ ]
Y
|
.||-tm
-]

REFER TO THE FOLLOWING.

6]7]8]e] (ws1 (M4 - FUSE BLOCK -

JUNCTION BOX (J/B)

t]2fs|]4]5]6]7]m11) [28]27]26]25[24]23]22]21 1l2]3]4]s[=
ni2]1s]ra]rs[ie] w [3e]3s]34[33]32]31]30f9] GR 4[15]16

=3
©
=)
=)
~
)
~
[os]
©
[S]
(=3
o
e}

)

106]107]108]109]110]111]112]1
9899 100{101]102]103 |1 04

90191]92193]9495|96
82|83|84]85|86]87]88

= _ @
eV s NanEan

BBWAO0624E
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DTC P0O181 FTT SENSOR

Diagnostic Procedure
1. cHECK DTC WITH UNIFIED METER AND A/C AMP.

Refer to DI-36, "SELF-DIAGNOSTIC RESULTS" .
OK or NG

OK >> GO TO 2.
NG >> Go to DI-24, "Fuel Level Sensor Signal Inspection 1" .

2. CHECK FUEL TANK TEMPERATURE SENSOR POWER SUPPLY CIRCUIT

1. Turn ignition switch OFF.
2. Disconnect “fuel level sensor unit and fuel pump” harness con- [ : , ]
View with rear seat cushion and inspection
nector. hole cover removed

3. Turn ignition switch ON. \/Q\ N
]

< Fuel level

H * sensor unit
and fuel pump
harness
connector

BBIA0236E

4. Check voltage between “fuel level sensor unit and fuel pump”

terminal 4 and ground with CONSULT-II or tester. ey N 2
€ 1

Voltage: Approximately 5V
X
OK or NG (8]4]3]2] D

OK >>GOTO4
o

NG >> GO TO 3.

®

3. DETECT MALFUNCTIONING PART

Check the following.
o Harness connectors M81, B20
« Harness for open or short between ECM and “fuel level sensor unit and fuel pump”

>> Repair harness or connector.

4. CHECK FUEL TANK TEMPERATURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
Disconnect “unified meter and A/C amp.” harness connector.

3. Check harness continuity between “fuel level sensor unit and fuel pump” terminal 5 and “unified meter and
A/C amp.” terminal 36. Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 6.
NG >> GO TO 5.

EC-240
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DTC PO181 FTT SENSOR

5. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors B1, M11
« Harness for open or short between “fuel level sensor unit and fuel pump” and “unified meter and A/C EC

amp.”

>> Repair open circuit or short to ground or short to power in harness or connector.

6. CHECK FUEL TANK TEMPERATURE SENSOR

Refer to EC-241, "Component Inspection" .
OK or NG

OK >> GO TO 7.
NG >> Replace fuel level sensor unit.

7. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
FUEL TANK TEMPERATURE SENSOR

1. Remove fuel level sensor unit.

2. Check resistance between “fuel level sensor unit and fuel pump”
terminals 4 and 5 by heating with hot water or heat gun as Hot water DISCONNECT
shown in the figure.
v
Temperature °C (°F) Resistance kQ
20 (68) 23-27 i
50 (122) 0.79 - 0.90
PBIB0931E
Removal and Installation p——

FUEL TANK TEMPERATURE SENSOR
Refer to FL-5, "FUEL LEVEL SENSOR UNIT, FUEL FILTER AND FUEL PUMP ASSEMBLY" .

EC-241
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DTC P0182, PO183 FTT SENSOR

DTC P0182, PO183 FTT SENSOR

Component Description

The fuel tank temperature sensor is used to detect the fuel tempera-
ture inside the fuel tank. The sensor modifies a voltage signal from
the ECM. The modified signal returns to the ECM as the fuel temper-
ature 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>

PFP:22630

UBS0094X

Fuel pressure
regulator

Fuel pump, fuel
level sensor unit
and fuel filter

BBIAO0O81E

Fluid temperature Voltage* Resistance
°C (°F) \Y kQ
20 (68) 35 23-27
50 (122) 2.2 0.79 - 0.90

*. These data are reference values and are measured between ECM terminal 107
(Fuel tank temperature sensor) and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output
voltage. Doing so may result in damage to the ECM's transistor.
Use a ground other than ECM terminals, such as the ground.

On Board Diagnosis Logic

-

Acceptable

Resistance kQ

oo o o=
~ N h DO N DOKO
T

L

20 020 40 60 80 100
(4} (32) (68) (104) (140) (176)(219)
Temperature °C (°F)

SEF012P

UBS0094Y

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
P0182 Fuel tank temperature An excessively low voltage from the sensor is H
0182 sensor circuit low input | sentto ECM. * marness or co_nne_ct_ors
(The sensor circuit is open or shorted.)
P0183 Fuel tanlf tempgratgre An excessively high voltage from the sensor is « Fuel tank temperature sensor
0183 sensor circuit high input | sent to ECM.

DTC Confirmation Procedure

NOTE:

UBS0094Z

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

® WITH CONSULT-II
1. Turn ignition switch ON.

Select “DATA MONITOR” mode with CONSULT-II.

2.
3. Wait at least 5 seconds.
4

If 1st trip DTC is detected, go to EC-244, "Diagnostic Procedure”

@ WITH GST

DATA MONITOR

MONITOR NO DTC
ENG SPEED XXX rpm
COOLANTEMP/S XXX °C

SEF174Y

Follow the procedure “With CONSULT-II" above.
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DTC P0182, PO183 FTT SENSOR

Wiring Diagram
IGNITION SWITCH 7 :
BATTERY N TN SWITe M : DETECTABLE LINE FOR DTC
——— : NON-DETEGTABLE LINE FOR DTC
FUSE
10A 10A | Bi5CK | REFER TO *PG-POWER".
| 1
LER]] 2P| i ECM
Y/R G M8z
TF
)
RIL
|J—|
17
i &
RIL
|| 4 ||
FUEL LEVEL
SENSOR UNIT
AND FUEL PUMP
(FUEL TANK
TEMPERATURE
SENSOR)
L'Tl_l @®
e
Y/R G
[l [El [E3 ||
UNIFIED METER
BAT IGN Eirs  |AND AC AMP.
GND M50
GND
(POWER)  GND

1| >
~ ]
Y
|
.||-tm
-]

REFER TO THE FOLLOWING.

6]7]8]e] (ws1 (M4 - FUSE BLOCK -

JUNCTION BOX (J/B)

t]2fs|]4]5]6]7]m11) [28]27]26]25[24]23]22]21 1l2]3]4]s[=
ni2]1s]ra]rs[ie] w [3e]3s]34[33]32]31]30f9] GR 4[15]16

=3
©
=)
=)
~
)
~
[os]
©
[S]
(=3
o
e}

)

106]107]108]109]110]111]112]1
9899 100{101]102]103 |1 04

90191]92193]9495|96
82|83|84]85|86]87]88

= _ @
eV s NanEan

BBWAO0624E
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DTC P0182, PO183 FTT SENSOR

Diagnostic Procedure
1. cHECK DTC WITH UNIFIED METER AND A/C AMP.

Refer to DI-36, "SELF-DIAGNOSTIC RESULTS" .
OK or NG

OK >> GO TO 2.
NG >> Go to DI-24, "Fuel Level Sensor Signal Inspection 1" .

2. CHECK FUEL TANK TEMPERATURE SENSOR POWER SUPPLY CIRCUIT

1. Turn ignition switch OFF.
2. Disconnect “fuel level sensor unit and fuel pump” harness con- [ : , ]
View with rear seat cushion and inspection
nector. hole cover removed

3. Turn ignition switch ON. \/Q\ N
]

< Fuel level

H * sensor unit
and fuel pump
harness
connector

BBIA0236E

4. Check voltage between “fuel level sensor unit and fuel pump”

terminal 4 and ground with CONSULT-II or tester. ey N 2
€ 1

Voltage: Approximately 5V
X
OK or NG (8]4]3]2] D

OK >>GOTO4
o

NG >> GO TO 3.

®

3. DETECT MALFUNCTIONING PART

Check the following.
o Harness connectors M81, B20
« Harness for open or short between ECM and “fuel level sensor unit and fuel pump”

>> Repair harness or connector.

4. CHECK FUEL TANK TEMPERATURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
Disconnect “unified meter and A/C amp.” harness connector.

3. Check harness continuity between “fuel level sensor unit and fuel pump” terminal 5 and “unified meter and
A/C amp.” terminal 36. Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 6.
NG >> GO TO 5.
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5. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors B1, M11
« Harness for open or short between “fuel level sensor unit and fuel pump” and “unified meter and A/C EC

amp.”

>> Repair open circuit or short to ground or short to power in harness or connector.

6. CHECK FUEL TANK TEMPERATURE SENSOR

Refer to EC-245, "Component Inspection" .
OK or NG

OK >> GO TO 7.
NG >> Replace fuel level sensor unit.

7. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
FUEL TANK TEMPERATURE SENSOR

1. Remove fuel level sensor unit.

2. Check resistance between “fuel level sensor unit and fuel pump”
terminals 4 and 5 by heating with hot water or heat gun as Hot water DISCONNECT
shown in the figure.
v
Temperature °C (°F) Resistance kQ
20 (68) 23-27 i
50 (122) 0.79 - 0.90
PBIB0931E
Removal and Installation

FUEL TANK TEMPERATURE SENSOR
Refer to FL-5, "FUEL LEVEL SENSOR UNIT, FUEL FILTER AND FUEL PUMP ASSEMBLY" .

EC-245


FL.pdf#page=5

DTC P0222, P0223 TP SENSOR

DTC P0222, P0223 TP SENSOR
Component Description

PFP:16119

UBS00954

Electric Throttle Control Actuator consists of throttle control motor,
throttle position sensor, etc. The throttle position sensor responds to
the throttle valve movement.

The throttle position sensor has the two sensors. These sensors are
a kind of potentiometers which transform the throttle valve position
into output voltage, and emit the voltage signal to the ECM. In addi-
tion, these sensors detect the opening and closing speed of the
throttle valve and feed the voltage signals to the ECM. The ECM
judges the current opening angle of the throttle valve from these sig-
nals and the ECM controls the throttle control motor to make the
throttle valve opening angle properly in response to driving condi-

Throttle position sensor
6.0

4.0\

/ Sensor 2
45 920 135

Throttle valve opening angle (deg)  pgigowsse

Sensor 1

Throttle position sensor
output voltage

N

(=]

o
o

tion.

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS00955

MONITOR ITEM CONDITION

SPECIFICATION

THRTL SEN1

« Ignition switch: ON Accelerator pedal: Fully released More than 0.36V

(Engine stopped)

THRTL SEN2* Accelerator pedal: Fully depressed Less than 4.75V

« Shift lever: D (A/T), 1st (M/T)

*: Throttle position sensor 2 signal is converted by ECM internally. Thus, it differs from ECM terminal voltage signal.

On Board Diagnosis Logic
These self-diagnoses have the one trip detection logic.

UBS00956

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
P0222 Throttle position sensor | An excessively low voltage from the TP sensor 1 | « Harness or connectors
0222 1 circuit low input is sent to ECM. (The TP sensor 1 circuit is open or
shorted.)
P0223 Throttle position sensor | An excessively high voltage from the TP sensor | Electric throttle control actuator
0223 1 circuit high input 1is sentto ECM. (TP sensor 1)

FAIL-SAFE MODE

When the malfunction is detected, ECM enters fail-safe mode an the MIL lights up.

Engine operation condition in fail-safe mode

The ECM controls the electric throttle control actuator in regulating the throttle opening in order for the idle position to be within +10

degrees.

The ECM regulates the opening speed of the throttle valve to be slower than the normal condition.

So, the acceleration will be poor.
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DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

® WITH CONSULT-II

1. Turnignition switch ON.

2. Select DATA MONITOR mode with CONSULT-II.

3. Start engine and let it idle for 1 second.

4. If DTC is detected, go to EC-249, "Diagnostic Procedure” .

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

@ WITH GST
Follow the procedure WITH CONSULT-Il above.
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Wiring Diagram UBs00958
EC-TPS1-01

- DETECTABLE LINE FOR DTC
wememen - NON-DETECTABLE LINE FOR DTC
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Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER-
MINAL
NO.

WIRE
COLOR

ITEM

CONDITION

DATA (DC Voltage)

47 | G

Throttle position sensor
power supply

[lgnition switch: ON]

Approximately 5V

50 w

Throttle position sensor 1

[Ignition switch: ON]

« Engine stopped

« Shift lever: D (A/T), 1st (M/T)

« Accelerator pedal fully released

More than 0.36V

[Ignition switch: ON]

« Engine stopped

« Shift lever: D (A/T), 1st (M/T)

« Accelerator pedal fully depressed

Less than 4.75V

66 B

Throttle position sensor
ground

[Engine is running]
« Warm-up condition
« ldle speed

Approximately OV

69 R

Throttle position sensor 2

[Ignition switch: ON]

« Engine stopped

« Shift lever: D (A/T), 1st (M/T)

« Accelerator pedal fully released

Less than 4.75V

[Ignition switch: ON]

« Engine stopped

« Shift lever: D (A/T), 1st (M/T)

« Accelerator pedal fully depressed

More than 0.36V

Diagnostic Procedure
1. RETIGHTEN GROUND SCREWS

UBS00959

1.
2.

Turn ignition switch OFF.
Loosen and retighten engine ground screws.

>> GO TO 2.

BBIA0232E
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DTC P0222, P0223 TP SENSOR

2. CHECK THROTTLE POSITION SENSOR 1 POWER SUPPLY CIRCUIT

1. Disconnect electric throttle control actuator harness connector.
2. Turn ignition switch ON.

&2 Electric throttle
control actuator

BBIA0233E

3. Check voltage between electric throttle control actuator terminal
1 and ground with CONSULT-II or tester.

Voltage: Approximately 5V T

T.S. s
OK or NG bl S LI 6 =
&

a1|n

OK >>GO TO 3.
NG >> Repair open circuit or short to ground or short to power J—]

in harness or connectors.
® S

PBIB0082E

3. CHECK THROTTLE POSITION SENSOR 1 GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 66 and electric throttle control actuator terminal 5.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK THROTTLE POSITION SENSOR 1 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal 50 and electric throttle control actuator terminal 4.
Refer to Wiring Diagram.
Continuity should exist.

2. Also check harness for short to ground and short to power.
OK or NG

OK >>GO TO 5.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK THROTTLE POSITION SENSOR

Refer to EC-251, "Component Inspection” .
OK or NG

OK >>GOTO7.
NG >> GO TO 6.

EC-250
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. REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

n

Replace the electric throttle control actuator.

Perform EC-45, "Throttle Valve Closed Position Learning" .

Perform EC-46, "ldle Air Volume Learning” .

>> INSPECTION END

7. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

1.

kv

>> INSPECTION END

Component Inspection
THROTTLE POSITION SENSOR

Reconnect all harness connectors disconnected.
Perform EC-45, "Throttle Valve Closed Position Learning” .

Turn ignition switch ON.

Set selector lever to D position (A/T), 1st position (M/T).

Check voltage between ECM terminals 50 (TP sensor 1 signal),
69 (TP sensor 2 signal) and engine ground under the following

conditions.

UBS0095A

Terminal

Accelerator pedal

Voltage

50

(Throttle position sensor 1)

Fully released

More than 0.36V

Fully depressed

Less than 4.75V

69

(Throttle position sensor 2)

Fully released

Less than 4.75V

Fully depressed

More than 0.36V

6.

7.
8.

Removal and Installation
ELECTRIC THROTTLE CONTROL ACTUATOR

Refer to EM-17, "INTAKE MANIFOLD COLLECTOR" .

If NG, replace electric throttle control actuator and go to the next

step.

Perform EC-45, "Throttle Valve Closed Position Learning" .

Perform EC-46. "ldle Air Volume Learning” .

EC-251
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DTC P0300 - PO306 MULTIPLE CYLINDER MISFIRE, NO. 1 -6 CYLINDER MIS-

FIRE

DTC P0300 - PO306 MULTIPLE CYLINDER MISFIRE, NO. 1 - 6 CYLINDER MIS-

FIRE

On Board Diagnosis Logic

When a misfire occurs, engine speed will fluctuate. If the engine speed fluctuates enough to cause the crank-
shaft position (CKP) sensor (POS) signal to vary, ECM can determine that a misfire is occurring.

PFP:00000

UBS0095C

Sensor

Input Signal to ECM

ECM function

Crankshaft position sensor (POS)

Engine speed

On board diagnosis of misfire

The misfire detection logic consists of the following two conditions.

1. One Trip Detection Logic (Three Way Catalyst Damage)
On the first trip that a misfire condition occurs that can damage the three way catalyst (TWC) due to over-

heating, the MIL will blink.

When a misfire condition occurs, the ECM monitors the CKP sensor signal every 200 engine revolutions

for a change.

When the misfire condition decreases to a level that will not damage the TWC, the MIL will turn off.

If another misfire condition occurs that can damage the TWC on a second trip, the MIL will blink.
When the misfire condition decreases to a level that will not damage the TWC, the MIL will remain on.
If another misfire condition occurs that can damage the TWC, the MIL will begin to blink again.

2. Two Trip Detection Logic (Exhaust quality deterioration)
For misfire conditions that will not damage the TWC (but will affect vehicle emissions), the MIL will only
light when the misfire is detected on a second trip. During this condition, the ECM monitors the CKP sen-
sor signal every 1,000 engine revolutions.
A misfire malfunction can be detected on any one cylinder or on multiple cylinders.

Possible cause

DTC No. | Trouble diagnosis name DTC detecting condition
ggggo (I;/Ietileticptleedcylinder misfire Multiple cylinder misfire.
523101 g;jcggnder misfire No. 1 cylinder misfires.
gggzoz l;;.eit(;)élinder misfire No. 2 cylinder misfires.
ggggs g;.e?ét(;)élinder misfire No. 3 cylinder misfires.
52324 g;.eit(;)élinder misfire No. 4 cylinder misfires.
52325 ggt.eit(;)(/jlinder misfire No. 5 cylinder misfires.
ggg’ge l(;l;)t.e((i:t(;)élinder misfire No. 6 cylinder misfires.

Improper spark plug

Insufficient compression

Incorrect fuel pressure

The injector circuit is open or shorted
Fuel injectors

Intake air leak

The ignition signal circuit is open or
shorted

Lack of fuel

Signal plate

Air fuel ratio (A/F) sensor 1
Incorrect PCV hose connection

DTC Confirmation Procedure

CAUTION:

UBS0095D

Always drive vehicle in safe manner according to traffic conditions and obey all traffic laws when driv-

ing.
NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

EC-252
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FIRE

® WITH CONSULT-II

1. Turn ignition switch ON, and select “DATA MONITOR” mode

with CONSULT-II.

DATA MONITOR

MONITOR NO DTC

2. Start engine and warm it up to normal operating temperature.

3. Turn ignition switch OFF and wait at least 10 seconds.

4. Restart engine and let it idle for about 15 minutes.

5. |If 1sttrip DTC is detected, go to EC-253, "Diagnostic Procedure”
NOTE:

If 1st trip DTC is not detected during above procedure, performing

the following procedure is advised.

1. Turnignition switch OFF and wait at least 10 seconds.

ENG SPEED XXX rpm
COOLANTEMP/S XXX °'C

VHCL SPEED SE XXX km/h
B/FUEL SCHDL XXX msec

PBIB0164E

2. Start engine and drive the vehicle under the similar conditions to (1st trip) Freeze Frame Data for a certain

time. Refer to the table below.

Hold the accelerator pedal as steady as possible.

The similar conditions to (1st trip) Freeze Frame Data means the vehicle operation that the following con-

ditions should be satisfied at the same time.

Engine speed Engine speed in the freeze frame data + 400 rpm
Vehicle speed Vehicle speed in the feeze frame data + 10 km/h (5 MPH)
When the freeze frame data shows lower than 70 °C (158 °F),
Engine coolant temperature T should be lower than 70 °C (158 °F).
(T) condition 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).

The time to driving varies according to the engine speed in the freeze frame data.

Engine speed Time
Around 1,000 rpm Approximately 10 minutes
Around 2,000 rpm Approximately 5 minutes
More than 3,000 rpm Approximately 3.5 minutes

@ WITH GST

Follow the procedure “WITH CONSULT-II" above.
Diagnostic Procedure

1. CHECK FOR INTAKE AIR LEAK AND PCV HOSE

UBS0095E

1. Start engine and run it at idle speed.

2. Listen for the sound of the intake air leak.
3. Check PCV hose connection.

OK or NG

OK >> GO TO 2.
NG >> Discover air leak location and repair.

2. CHECK FOR EXHAUST SYSTEM CLOGGING

Stop engine and visually check exhaust tube, three way catalyst and muffler for dents.

OK or NG

OK >> GO TO 3.
NG >> Repair or replace it.

EC-253
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3. PERFORM POWER BALANCE TEST

® With CONSULT-II
1. Perform “POWER BALANCE” in “ACTIVE TEST” mode.

2. Is there any cylinder which does not produce a momentary
engine speed drop?

& Without CONSULT-II
When disconnecting each injector harness connector one at a time,
is there any cylinder which does not produce a momentary engine
speed drop?
Yes or No

Yes >> GO TO 4.

No >>GO TO7.

4. CHECK INJECTOR

ACTIVETEST
POWER BALANCE
MONITOR
ENG SPEED XXX rpm

MAS A/F SE-B1 XXXV

PBIB0133E

View with intake manifold collector removed
Injector harness
connectors

Does each injector make an operating sound at idle?
Yes or No
Yes >> GO TO 5.

No >> Check injector(s) and circuit(s). Refer to EC-633
"INJECTOR CIRCUIT" .

EC-254

Suitable tool

MEC703B
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5. CHECK IGNITION SPARK
1. Remove ignition coil assembly from rocker cover.
2. Remove spark plug from ignition coil assembly
3. Connect a known good spark plug to the ignition coil. EC
4. Place end of spark plug against a suitable ground and crank engine.
5. Check for spark.
OK or NG

OK >> GO TO 6.
NG >> Check ignition coil, power transistor and their circuits.
Refer to EC-613, "IGNITION SIGNAL" .

6. CHECK SPARK PLUGS

Remove the spark plugs and check for fouling, etc.
OK or NG
OK >>GO TO 7.
NG >> Repair or replace spark plug(s) with standard type

one(s). For spark plug type, refer to, MA-18, "Changing
Spark Plugs (Platinum - Tipped Type)" .

SEF156!

7. CHECK COMPRESSION PRESSURE

Check compression pressure. Refer to EM-96, "CHECKING COMPRESSION PRESSURE".
OK or NG

OK >> GO TO 8.
NG >> Check pistons, piston rings, valves, valve seats and cylinder head gaskets.

8. CHECK FUEL PRESSURE

1. Install all removed parts.
Release fuel pressure to zero. Refer to EC-48, "FUEL PRESSURE RELEASE" .
3. Install fuel pressure gauge and check fuel pressure. Refer to EC-48, "FUEL PRESSURE CHECK" .

n

Atidle: Approx. 350 kPa (3.57 kg/cm? , 51 psi)

OK or NG

OK >> GO TO 10.
NG >> GO TO 9.
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9. DETECT MALFUNCTIONING PART

Check the following.

« Fuel pump and circuit (Refer to EC-639, "FUEL PUMP CIRCUIT" \)

o Fuel pressure regulator (Refer to EC-48, "FUEL PRESSURE CHECK" \)
o Fuellines

« Fuel filter for clogging

>> Repair or replace.

10 CHECK IGNITION TIMING

Check the following items. Refer to EC-82, "Basic Inspection” .

Items Specifications
M/T 625 + 50 rpm
Target idle speed 4-speed AIT 700 £ 50 rpm (in P or N position)
5-speed A/T 675 + 50 rpm (in P or N position)
MIT 15+ 5°BTDC
Ignition timing
AIT 15 + 5° BTDC (in P or N position)

OK or NG

OK >> GO TO 11.
NG >> Follow the EC-82, "Basic Inspection” .

EC-256
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11. cHECK A/F SENSOR 1 INPUT SIGNAL

1. Turnignition switch OFF.

2. Disconnect A/F sensor 1 harness connector.

Vehicle front ©) v = L‘\L_E

> C = =

O /r/ 7 é“-“;‘l“g"".‘ \\\i',\"!-’m\)
S ‘4 — AF
_\‘ \ / @ ;",g'///\ \ 714 A'~:(O)Z- sensor 1

¥ 'é\é a8 \‘A sensor 1 Ay H "‘Y - ; (bank 2)
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ntake > \\ N harness , /’ PR
) e \ P\ % connector Radiator =2 ‘Q_A‘ o
manifold Wy® Y 1 S Iy,
collector W \\ N R “——,— 1)
) \\ @ =0 —
AN \ \<"f | || 3
BBIA0235E
3. Disconnect ECM harness connector.
4. Check harness continuity between the following terminals.
Refer to Wiring Diagram, EC-469, "Wiring Diagram" .
Bank 1 Bank 2
ECM terminal A/F sensor 1 terminal ECM terminal A/F sensor 1 terminal

76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should exist.

5. Check harness continuity between the following terminals and ground.

Refer to Wiring Diagram.

Bank 1 Bank 2
ECM terminal AJF sensor 1 terminal ECM terminal AJF sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should not exist.

6. Also check harness for short to power.
OK or NG

OK >> GO TO 12.
NG
and A/F sensor 1.

12 CHECK A/F SENSOR 1 HEATER

>> Repair open circuit or short to ground or short to power in harness or connectors between ECM

Refer to EC-391, "Component Inspection" .
OK or NG

OK >> GO TO 13.
NG >> Replace A/F sensor 1.
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13. CHECK MASS AIR FLOW SENSOR

® With CONSULT-II
Check mass air flow sensor signal in “DATA MONITOR” mode with CONSULT-II.

2.0- 6.0 g-m/sec: at idling
7.0 -20.0 g-m/sec: at 2,500 rpm

@) With GST
Check mass air flow sensor signal in MODE 1 with GST.

2.0- 6.0 g-m/sec: at idling
7.0 -20.0 g-m/sec: at 2,500 rpm
OK or NG

OK >> GO TO 14.
NG >> Check connectors for rusted terminals or loose connections in the mass air flow sensor circuit or
engine grounds. Refer to EC-160, "DTC P0101 MAF SENSOR" .

14. cHECK SYMPTOM MATRIX CHART

Check items on the rough idle symptom in EC-87, "Symptom Matrix Chart" .
OK or NG

OK >> GO TO 15.
NG >> Repair or replace.

15. ERASE THE 1ST TRIP DTC

Some tests may cause a 1st trip DTC to be set.
Erase the 1st trip DTC from the ECM memory after performing the tests. Refer to EC-65, "HOW TO ERASE
EMISSION-RELATED DIAGNOSTIC INFORMATION" .

>>GO TO 16.

16 CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

EC-258
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DTC P0327, P0328 KS PFP:22060

Component Description

The knock sensor is attached to the cylinder block. It senses engine knocking using a piezoelectric element. A
knocking vibration from the cylinder block is sensed as vibrational pressure. This pressure is converted into a
voltage signal and sent to the ECM.

View with intake manifold collector removed

<: Knock sensor

Engine front harness connector

N
BBIAO067E
On Board Diagnosis Logic
The MIL will not light up for these diagnoses.
DTC No. Trouble diagnosis name DTC detected condition Possible cause
P0327 Knock sensor circuit low An excessively low voltage from the sensor is H
0327 input sent to ECM. + Harness or connectors
(The sensor circuit is open or shorted.)

P0328 Knock sensor circuit high | An excessively high voltage from the sensor is « Knock sensor

0328 input sent to ECM.
DTC Confirmation Procedure
NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

® WITH CONSULT-II
1. Turnignition switch ON and select “DATA MONITOR” mode with CONSULT-II.
2. Start engine and run it for at least 5 seconds at idle speed.

3. If 1sttrip DTC is detected, go to EC-261, "Diagnostic Procedure”

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

& WITH GST
Follow the procedure “WITH CONSULT-II” above.

EC-259
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Wiring Diagram
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Specification data are reference values and are measured between each terminal and ground.
CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running] .
15 w Knock sensor Approximately 2.5V
« Idle speed

Diagnostic Procedure
1. cHECK KNOCK SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT-|

UBS0095J

1. Turnignition switch OFF.
Disconnect ECM harness connector.
3. Check resistance between ECM terminal 15 and engine ground. Refer to Wiring Diagram.

NOTE:
It is necessary to use an ohmmeter which can measure more than 10 MQ.

n

Resistance: Approximately 532 - 588 kQ [at 20°C (68°F)]

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 4.
NG >> GO TO 2.

2. CHECK KNOCK SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT-II

1. Disconnect knock sensor harness connector.

View with intake manifold collector removed

<: Knock sensor

Engine front harness connector

BBIAOO67E

2. Check harness continuity between ECM terminal 15 and knock sensor terminal 1.
Refer to Wiring Diagram.

Continuity should exist.
3. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 4.
NG >> GO TO 3.

3. DETECT MALFUNCTIONING PART

Check the following.
o Harness connectors F26, F301
« Harness for open or short between ECM and knock sensor

>> Repair open circuit or short to ground or short to power in harness or connectors.

EC-261



DTC P0327, P0328 KS

4. CHECK KNOCK SENSOR

Refer to EC-263, "Component Inspection” .
OK or NG

OK >>GO TO 5.
NG >> Replace knock sensor.

5. RETIGHTEN GROUND SCREWS

Loosen and retighten engine ground screws.

>>GO TO 6.

BBIA0232E

6. CHECK KNOCK SENSOR SHIELD CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
Disconnect knock sensor harness connector.

3. Check harness continuity between knock sensor terminal 2 and ground.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to power.
OK or NG

OK >> GO TO 8.
NG >>GOTO7.

7. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors F26, F301

o Harness connectors F58, M70

« Harness for open or short between knock sensor and ground

>> Repair open circuit or short power in harness or connectors.

8. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

EC-262
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Component Inspection
KNOCK SENSOR

UBS0095K

Check resistance between knock sensor terminal 1 and ground.
NOTE:

It is necessary to use an ohmmeter which can measure more
than 10 MQ.

Resistance: Approximately 532 - 588 kQ [at 20°C (68°F)]

CAUTION:

Do not use any knock sensors that have been dropped or phys-
ically damaged. Use only new ones.

Ei}i
~_

o

SEF227W

Removal and Installation
KNOCK SENSOR

Refer to EM-118, "CYLINDER BLOCK" .

EC-263

UBS0095L
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DTC P0335 CKP SENSOR (POS)

DTC P0335 CKP SENSOR (POS) PFP:23731
Component Description
The crankshaft position sensor (POS) is located on the oil pan facing

the gear teeth (cogs) of the signal plate. It detects the fluctuation of

the engine revolution. L

The sensor consists of a permanent magnet and Hall IC.

When the engine is running, the high and low parts of the teeth % 2

cause the gap with the sensor to change. N—

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.

CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION

Almost the same speed as the

ENG SPEED « Run engine and compare CONSULT-II value with the tachometer indication. R
tachometer indication
On Board Diagnosis Logic
DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

« The crankshaft position sensor (POS) signal
is not detected by the ECM during the first

few seconds of engine cranking.
» Harness or connectors

« The proper pulse signal from the crankshaft (The sensor circuit is open or shorted)

P0335 Crankshaft position L .
0335 sensor (POS) circuit pogmon Sensor (FOS) 1S not sent to ECM « Crankshaft position sensor (POS)
while the engine is running. )
« The crankshaft position sensor (POS) signal » Signal plate
is not in the normal pattern during engine
running.
DTC Confirmation Procedure
NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10.5V with igni-
tion switch ON.

® WITH CONSULT-II

1. Turn ignition switch ON and select “DATA MONITOR" mode with
CONSULT-II.

2. Crank engine for at least 2 seconds and run it for at least 5 sec-
onds at idle speed.

3. |If 1sttrip DTC is detected, go to EC-266, "Diagnostic Procedure"

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

@ WITH GST
Follow the procedure “WITH CONSULT-II" above.
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DTC P0335 CKP SENSOR (POS)

Wiring Diagram UBS0095Q
BATTERY mmmm | DETECTABLE LINE FOR DTC
e - NON-DETECTABLE LINE FOR DTC
IPDM E/R
15A (INTELLIGENT
POWER
. DISTRIBUTION
MODULE o
ENGINE ROOM) . .
] REFER TO “PG-POWER".
6 ECM E121), (E122
|] RELAY
o)

CRANKSHAFT
POSITION
SENSOR (POS)
] ] IH]
R/G w B
RIG
m
@nrc B
u F58
LA |—'—| (Fs8)
m M70
@=rc ﬂ B
]

W/B RIG RIG w
[EEmL [EEL [zl [§EIL
SSOFF VB VB pos  |ECM
VgD) |
Fi54
B
-B
T T N T I
N

106]107]108 108 |1 10]111 112
98199 ]100f101 102103 |104

I

I
23]22]21120]19]18]17|16]15|14]13]12|11]10] 9] 8|7 |6 :
42]41]40]39]38|37]36]35]34|33]32]31]30]29]28]27]26| 25 1
I

I

I

I

I

82]83]84]85]86|87]88

61]60]5915857|56]55]54]53|52]51]50]49]48]47]46]45|44 F54
80791 78]77]76|75174173] 72| 71]70]69]68]67]66]65]64 |63 B H.S.
./,

|
|
|
|
|
: 90[91[92[93[94]95]96
|
|
|

L] LT |
|_ _______________________________ 1
| |
|
12 [C0] 3] 4] (m92) 1 [45]4s]47]48]49]50]51]52] (E120) [17]18[19]=[20]21]22[23] (E122) | F11) [1]2]3]C3l4]5]6]7]|(Fss
se]7]s]of0] w :5354555657585960 w  [24]25]26]27]28]20]30]31[32] GrR 1t (B3]2]1 B [8lalto]11]12]13[14]15[16] w

BBWAO0632E
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DTC P0335 CKP SENSOR (POS)

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER-

MINAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
Approximately 10V %
. . . I N
[Engine is running] | [ |
« Warm-up condition ' | |
« Idle speed
[>»>] s.0vDiv 1 msDiv[T]
iti PBIB1041E
13 W Crankshaft position sensor

(POS)

[Engine is running]
« Engine speed is 2,000 rpm.

Approximately 10V %

=

[>»>] s.0vDiv 1 msDiv[T]
PBIB1042E

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

Diagnostic Procedure
1. RETIGHTEN GROUND SCREWS

UBS0095R

1. Turn ignition switch OFF.

2. Loosen and retighten engine ground screws.

>> GO TO 2.

BBIA0232E

EC-266



DTC P0335 CKP SENSOR (POS)

2. CHECK CRANKSHAFT POSITION (CKP) SENSOR (POS) POWER SUPPLY CIRCUIT

1. Disconnect crankshaft position (CKP) sensor (POS) harness connector.

View from under the vehicle View from under the vehicle %\
Crankshaft position NE
A

sensor (POS)

/~—sensor (POS)
(5-speed A/T models})
RS

BBIA0238E

2. Turn ignition switch ON.

3. Check voltage between CKP sensor (POS) terminal 3 and
ground with CONSULT-II or tester.

& DISCONNECT ) .
Voltage: Battery voltage 1.S. E@

4. Also check harness for short to ground and short to power. A
OK or NG (el
OK >> GO TO 4.

NG >>GO TO 3.

SEF481Y

3. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors E131, M92

« Harness for open or short between crankshaft position sensor (POS) and ECM

« Harness for open or short between crankshaft position sensor (POS) and IPDM E/R

>> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK CKP SENSOR (POS) GROUND CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
2. Check harness continuity between CKP sensor (POS) terminal 1 and ground.
Refer to Wiring Diagram.

Continuity should exist.

3. Also check harness for short to power.
OK or NG

OK >> GO TO 6.
NG >> GO TO 5.

5. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors F58, M70
« Harness for open or short between crankshaft position sensor (POS) and ground

>> Repair open circuit or short to power in harness or connectors.

EC-267



DTC P0335 CKP SENSOR (POS)

6. CHECK CKP SENSOR (POS) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal 13 and CKP sensor (POS) terminal 2.
Refer to Wiring Diagram.

Continuity should exist.

3. Also check harness for short to ground and short to power.
OK or NG

OK >>GO TO 7.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

7. CHECK CRANKSHAFT POSITION SENSOR (POS)

Refer to EC-269, "Component Inspection” .
OK or NG

OK >> GO TO 8.
NG >> Replace crankshatft position sensor (POS).

8. CHECK GEAR TOOTH

Visually check for chipping signal plate gear tooth.
OK or NG

OK >> GO TO 9.
NG >> Replace the signal plate.

9. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END
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Component Inspection
CRANKSHAFT POSITION SENSOR (POS)

1. Loosen the fixing bolt of the sensor.

2. Disconnect crankshaft position sensor (POS) harness connector.
3. Remove the sensor. EC
4

Visually check the sensor for chipping.

UBS0095S

PBIBO563E

5. Check resistance as shown in the figure.

Terminal No. (Polarity) Resistance Q [at 25°C (77°F)]
1(#)-20)
1(+)-3() Except 0 or
2(H)-3(0)

PBIB0564E

Removal and Installation
CRANKSHAFT POSITION SENSOR (POS)

Refer to EM-31, "OIL PAN AND OIL STRAINER" .

UBS0095T
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DTC P0340, P0345 CMP SENSOR (PHASE)

DTC P0340, P0345 CMP SENSOR (PHASE)

Component Description

The camshaft position sensor (PHASE) senses the retraction of
intake valve camshaft to identify a particular cylinder. The camshaft
position sensor (PHASE) senses the piston position.

When the crankshaft position sensor (POS) system becomes inoper-
ative, the camshaft position sensor (PHASE) provides various con-
trols of engine parts instead, utilizing timing of cylinder identification
signals.

The sensor consists of a permanent magnet and Hall IC.

When 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.

On Board Diagnosis Logic

PFP:23731

UBS0095U

=L

m

PBIB0562E

UBS0095V

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
P0340 Harness or connectors
0340 « The cylinder No. signal is not sent to ECM (The sensor circuit is open or shorted)
(Bank 1) Camshaft position sensor (PHASE)

for the first few seconds during engine

cranking.
Camshaft position sensor

522;15 (PHASE) circuit during engine running.
(Bank 2) « The cylinder No. signal is not in the normal

pattern during engine running.

« The cylinder No. signal is not sent to ECM

Camshatft (Intake)

Starter motor (Refer to SC-10, "START-
ING SYSTEM" \)

Starting system circuit (Refer to SC-10
"STARTING SYSTEM" )

Dead (Weak) battery

DTC Confirmation Procedure
NOTE:

UBS0095W

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.
TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10.5V with igni-

tion switch ON.

® WITH CONSULT-II
1. Turnignition switch ON.
2. Select “DATA MONITOR” mode with CONSULT-II.

3. Crank engine for at least 2 seconds and run it for at least 5 sec-
onds at idle speed.

4. |If 1sttrip DTC is detected, go to EC-274, "Diagnostic Procedure"

If 1st trip DTC is not detected, go to next step.

5. Maintaining engine speed at more than 800 rpm for at least 5
seconds.

6. If 1sttrip DTC is detected, go to EC-274, "Diagnostic Procedure”

& WITH GST
Follow the procedure “WITH CONSULT-II" above.

EC-270

DATA MONITOR
MONITOR NO DTC

COOLANTEMP/S XXX°C

SEF013Y
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DTC P0340, P0345 CMP SENSOR (PHASE)

Wiring Diagram UBS0095X
BANK 1
BATTERY s : DETECTABLE LINE FOR DTC
= : NON-DETECTABLE LINE FOR DTC
IPDM E/R
15A (INTELLIGENT
POWER
] DISTRIBUTION
MO(E)ULE
ENGINE ROOM) « ,
"'—] REFER TO “PG-POWER”.
pam 20 :
|] RELAY
o
W/B R‘G 301
@mrG
u
HG R/G
CAMSHAFT
POSITION
SENSOR (PHASE)
(BANK 1)
F48

RIG |J—|
n ' M70
@mrG ﬂ B
[ ]
w/B R/G RIG W
|I111I| |I119I| ||120I| |I33 Il
SSOFF VB VB PHASE |ECM
RH V82) ,
F54
B
A
M80
' ] =L

106]107]108 108 |1 10]111 112
98199 ]100f101 102103 |104

23]22]21120]19]18]17|16]15|14]13]12|11]10] 9|8 |7
42]41]40]3938|37]36]35]34|33]32]31]30]29]28]27]26

[=>)

90191]92]93]9495]96
82]83]84]85]86|87]88

61]60]5915857|56]55]54]53|52]51]50|49]48]47]46]45
80791 78]77]76|75174173] 72| 71]70]69]68]67]66]65]64 |63 B
./,

=
=
0
(4
A
A
»

N
3l

1T Le. |
________________________________ X
| a1 A ENGD)
1
1]2]lc=33 (v92) 1 [45]46]47]48]a9]50]51]52] E120) [17]18]19]=[20]21]22]23] (E122) | \elsfe/ "GR 1Jo]3]=al4]5]e F58
s5]e]7]8]9fi0] w :5354555657585960 w [24]25]26]27]28]29]30[31]32 GRJ' F303 g9 roft]12]13]14[15]16] w
________________________________ a

BBWAO0633E
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DTC P0340, P0345 CMP SENSOR (PHASE)

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
1.0 - 4.0vk
[Engine is running] ] P
« Warm-up condition
« Idle speed
[>>] 5.0v/Div 20 ms/Div[T]
33 W Camshaft position sensor PRIBLOSeE
(PHASE) (bank 1) 1.0-4.0vk
I
ii III 1] -
[Engine is running] [:
« Engine speed is 2,000 rpm.
[>>] 5.0v/Div 20 ms/Div[_]
PBIB1040E

% Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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DTC P0340, P0345 CMP SENSOR (PHASE)

BANK 2
BATTERY s : DETECTABLE LINE FOR DTC
s : NON-DETEGTABLE LINE FOR DTC EC
(PDM E/R
15A (INTELLIGENT
POWER
) DISTRIBUTION
MO(E)ULE
ENGINE ROOM) « ,
) REFER TO “PG-POWER’.
pam 20 :
|] RELAY
(o}
3
[5] CAMSHAFT
POSITION
SENSOR (PHASE)
(BANK 2)
F23
2] L
w B
B
RIG |J—|
n M70
@mrG ﬂ B
[ ]
w/B R/G R/G w
||111|| ||119|| ||120|| [14]
SSOFF VB VB PHASE |ECM
LH M82)
F54
B
A
M80
' L L
X
osTro7fosftos]iofr11 112 23[e2l21 0191817 61514132 [11 10 o T8 [7 T 6

98199 ]100f101 102103 |104 42]41]40]39]38|37]36]35]34|33]32]31]30]29]28]27]26| 25

1

1

1

1

=y R

1

81160159158 |57156]55]54153|52|51]50149|48|47]46]45 |44 F54 ' |
80179178|77|76175|74]73]72|71|70]|69]|68|67|66]65|64 |63 B H.S. :

J
1

90191]92]93]9495]96
82]83]84]85]86|87]88

L] LT |
|_ _______________________________ 1
| |
|
12 [C0] 3] 4] (m92) 1 [45]4s]47]48]49]50]51]52] (E120) [17]18[19]=[20]21]22[23] (E122) | Fo3) [1]2]3]Cal4]5]6]7](Fss
se]7]s]of0] w :5354555657585960 w  [24]25]26]27]28]20]30]31[32] GrR 1t (B3]2]1 B g [1o]11]12]13[14]15[16] w
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DTC P0340, P0345 CMP SENSOR (PHASE)

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER-

MINAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
1.0 - 4.0vk
[Engine is running] ] P
« Warm-up condition
« Idle speed
[>>] 5.0v/Div 20 ms/Div[T]
14 W Camshaft position sensor PRIBLOSeE
(PHASE) (bank 2) 1.0-4.0vk
I
I i
1|

11

[Engine is running]

« Engine speed is 2,000 rpm.

[>>] 5.0v/Div 20 ms/Div[_]

PBIB1040E

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

Diagnostic Procedure
1. CHECK STARTING SYSTEM

Turn ignition switch to START position.
Does the engine turn over?
Does the starter motor operate?

Yes or No

Yes >> GO TO 2.
No >> Check starting system. (Refer to SC-10, "STARTING SYSTEM" .)

2. RETIGHTEN GROUND SCREWS

1. Turn ignition switch OFF.
2. Loosen and retighten engine ground screws.

>> GO TO 3.

BBIA0232E
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DTC P0340, P0345 CMP SENSOR (PHASE)

3. CHECK CAMSHAFT POSITION (CMP) SENSOR (PHASE) POWER SUPPLY CIRCUIT

1. Disconnect camshaft position (CMP) sensor (PHASE) harness connector.

AT V/’é‘\@ .\

R &) » 7= ) 38

e

sensor (PHASE) (bank 1)

harness connector
TN Y~ N N

BBIA0239E

2. Turn ignition switch ON.

3. Check voltage between CMP sensor (PHASE) terminal 3 and
ground with CONSULT-II or tester.

& DISCONNECT ) .
Voltage: Battery voltage 1.S. E@

4. Also check harness for short to ground and short to power. A
OK or NG (el
OK >> GO TO 5.

NG >>GO TO 4.

SEF481Y

4. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors E131, M92

« Harness for open or short between camshaft position sensor (PHASE) and ECM

« Harness for open or short between camshaft position sensor (PHASE) and IPDM E/R

>> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK CMP SENSOR (PHASE) GROUND CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
2. Check harness continuity between CMP sensor (PHASE) terminal 1 and ground.
Continuity should exist.

3. Also check harness for short to power.
OK or NG

OK >> GO TO7.
NG >> GO TO 6.

6. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors F58, M70
« Harness for open or short between CMP sensor (PHASE) and ground

>> Repair open circuit or short to power in harness or connectors.
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DTC P0340, P0345 CMP SENSOR (PHASE)

7. CHECK CMP SENSOR (PHASE) INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal 33 or 14 and CMP sensor (PHASE) terminal 2.
Refer to Wiring Diagram.

Continuity should exist.

3. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 8.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

8. CHECK CAMSHAFT POSITION SENSOR (PHASE)

Refer to EC-277, "Component Inspection” .
OK or NG

OK >>GO TO 9.
NG >> Replace camshaft position sensor (PHASE).

O. CHECK CAMSHAFT (INTAKE)

Check the following.

« Accumulation of debris to the signal plate of camshaft rear end
« Chipping signal plate of camshatft rear end
OK or NG

OK >> GO TO 10.
NG >> Remove debris and clean the signal plate of camshaft
rear end or replace camshatft.

Camshaft
(intake)

SEC905C

10 CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END
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DTC P0340, P0345 CMP SENSOR (PHASE)

Component Inspection
CAMSHAFT POSITION SENSOR (PHASE)

1. Loosen the fixing bolt of the sensor.
2. Disconnect camshaft position sensor (PHASE) harness connector.
3. Remove the sensor.
4

UBS0095Z

Visually check the sensor for chipping.

PBIBO563E

5. Check resistance as shown in the figure.

Terminal No. (Polarity) Resistance Q [at 25°C (77°F)]
1(9)-20)
1(+)-3() Except 0 or
2(H)-30)

PBIB0564E

Removal and Installation
CAMSHAFT POSITION SENSOR (PHASE)

Refer to EM-77, "CAMSHAFET" .

EC-277

UBS00960
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DTC P0400 EGR FUNCTION

DTC P0400 EGR FUNCTION PFP:14710
Description
SYSTEM DESCRIPTION

Sensor Input Signal to ECM ECM function Actuator

Camshaft position sensor (PHASE)

Engine speed*2

Crankshaft position sensor (POS)

Piston position

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Throttle position sensor

Throttle position

Accelerator pedal position sensor

Accelerator pedal position

Park/neutral position (PNP) switch

Gear position EGR volume

Battery

control
Battery voltage*2

Air conditioner switch*!

Air conditioner operation

Power steering pressure sensor

Power steering operation

Electrical load*!

Electrical load signal

Wheel sensor*!

Vehicle speed

TCMm=*!

Gear position, shifting signal

EGR volume control valve

*1: These signals are sent to the ECM through CAN communication line.
*2: ECM determines the start signal status by the signals of engine speed and battery voltage.

This system controls flow rate of EGR led from exhaust manifold to intake manifold. The opening of the EGR
by-pass passage in the EGR 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. The EGR volume control valve remains closed under the following conditions.

Engine stopped
Engine starting
Engine idling

Low engine coolant temperature
Excessively high engine coolant temperature

High engine speed
Wide open throttle
Low battery voltage

EGR volume control valve EGR temperature

sensor

Throttle
body

Collector

SEF551W
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DTC P0400 EGR FUNCTION

COMPONENT DESCRIPTION
EGR volume control valve

The EGR volume control valve uses a step motor to control the flow
rate of EGR from exhaust manifold. 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 voltage signal is issued so that the
valve remains at that particular opening.

EGR Temperature Sensor

The EGR temperature sensor detects temperature changes in the
EGR passageway. When the EGR volume control valve opens, hot
exhaust gases flow, and the temperature in the passageway
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 as an input signal. As the temperature increases,
EGR temperature sensor resistance decreases.

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

<Reference data>

SEF552W

Sensor element

L

Gasket

Tightening nut

Connector

SEF599K

EGR temperature Voltage* Resistance
°C (°F) \Y MQ
0(32) 4.59 0.73-0.88

50 (122) 2.32 0.074 - 0.082
100 (212) 0.62 0.011 - 0.014

1,000

*. These data are reference values and are measured between ECM terminal 54
(EGR temperature sensor) and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing
so may damage the ECM's transistor. Use a ground other than ECM terminals,
such as the ground.

When EGR system is operating.

Voltage: 0 - 1.5V

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

100

Resistance kQ

101

100 150

(212)

0 50
(32) (122

Temperature °C (°F)

(302)

200
(392)

SEF068X

UBS00962

MONITOR ITEM CONDITION

SPECIFICATION

EGR TEMP SEN

« Engine: After warming up

Less than 4.5V

EC-279




DTC P0400 EGR FUNCTION

« Engine: After warming up Idle 0 step
EGR VOL CONV | ° Air conditioner switch: OFF ) _
« Shift lever: N (A/T), Neutral (M/T) Reyvmg engine up to 3,000 rpm 10 - 55 step
quickly
« No load
On Board Diagnosis Logic

If the absence of EGR flow is detected by EGR temperature sensor under the condition that calls for EGR, a
low-flow malfunction is diagnosed.

DTC No. Trouble diagnosis name DTC detecting condition Possible cause

« Harness or connectors
(The EGR volume control valve circuit is
open or shorted.)
P0400 EGR function (Close) No EGR flow is detected under the condi- | * EGR volume control valve stuck closed
0400 tion that calls for EGR. » Dead (Weak) battery
« EGR passage clogged
+ EGR temperature sensor and circuit

« Exhaust gas leaks

DTC Confirmation Procedure
CAUTION:
Always drive vehicle at a safe speed.

NOTE:
« If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait
at least 5 seconds before conducting the next test.

o P0400 will not be displayed at “SELF-DIAG RESULTS” mode with CONSULT-Il even though DTC work
support test result is NG.

TESTING CONDITION:

- Before performing the following procedure, confirm battery voltage is more than 10V at idle, then
stop engine immediately.

« For best results, perform the test at a temperature of 5°C (41°F) or higher.
@ WITH CONSULT-II

1. Turn ignition switch OFF, wait at least 10 seconds and then turn ON.
2. Check “COOLAN TEMP/S" in “DATA MONITOR” mode with

DATA MONITOR

CONSULT-IL.
Confirm “COOLAN TEMP/S” value is within the range listed MONITOR NO DTC
below. COOLANTEMP/S XXX 'C

COOLAN TEMPI/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 engine coolant temperature with a fan or means other
than ambient air. Doing so may produce an inaccurate diagnos-
tic result.

3. Start engine and let it idle monitoring “COOLAN TEMP/S” value.
When the “COOLAN TEMP/S” value reaches 70°C (158°F),
immediately go to the next step.

4. Select “EGR SYSTEM P0400” of “EGR SYSTEM” in “DTC WORK SUPPORT” mode with CONSULT-II.
Touch “START”.

6. Accelerate vehicle to a speed of 40 km/h (25 MPH) once and then stop vehicle with engine running.
If “COMPLETED” appears on CONSULT-II screen, go to step 8.
If “COMPLETED” does not appear on CONSULT-II screen, go to the following step.

SEF013Y

o
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DTC P0400 EGR FUNCTION

7. When the following conditions are met, “TESTING” will be dis- e
played on the CONSULT-II screen. Maintain the conditions until
“TESTING” changes to “COMPLETED”. (It will take approxi-
mately 30 seconds or more.) OUT OF CONDITION
ENG SPEED 1,200 - 3,600 rpm MONITOR
Vehicle speed More than 10 km/h (6 MPH) ENG SPEED XXX rpm
B/FUEL SCHDL 4.5 -8.0 msec B/FUEL SCHDL XXX msec
Selector lever Suitable position COOLANTEMP/S XXX 'C
If “TESTING” is not displayed after 5 minutes, retry from YHCL SPEEDSE XXX sersusy
step 2.
8. Make sure that “OK” is displayed after touching “SELF-DIAG RESULTS". If “NG” is displayed, refer to EC-

283, "Diagnostic Procedure" .

@ WITH GST

1.
2.

© o ~NOoO-

Turn ignition switch OFF, wait at least 10 seconds and then turn ON.

Check engine coolant temperature in MODE 1 with GST.

Engine coolant temperature: 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.

Start engine and let it idle monitoring the engine coolant temperature value. When the engine coolant tem-
perature reaches 70°C (158°F), immediately go to the next step.

Maintain the following conditions for at least 1 minute.

Engine speed: 1,200 - 3,600 rpm

Vehicle speed: More than 10 km/h (6 MPH)

Selector lever: Suitable position

Stop vehicle.

Turn ignition switch OFF, wait at least 10 seconds and then turn ON.

Repeat step 3 to 5.

Select MODE 3 with GST.

If DTC is detected, go to EC-283. "Diagnostic Procedure" .

When using GST, DTC Confirmation Procedure should be performed twice as much as when using
CONSULT-Il because GST cannot display MODE 7 (1st trip DTC) concerning this diagnosis. There-
fore, using CONSULT-Il is recommended.

EC-281



DTC P0400 EGR FUNCTION

Wiring Diagram UBS00GS
BATTERY
mmmmm | DETECTABLE LINE FOR DTC
f IPDM E/R e : NON-DETECTABLE LINE FOR DTG
15A ggWEEEIGENT ALY : WITH 4-SPEED AT
DISTRIBUTION
9 MODULE
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f | ROOM) REFER TO “PG-POWER".
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I_ ST UME o
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DTC P0400 EGR FUNCTION

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER-

MINAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
17 GIY
Engine is runnin
18 v/B EGR volume control valve [Eng 9l 0.1- 14V
19 W/B « Idle speed
20 LG/R
[Engine is running]
[lgnition switch: OFF]
R 0-1.5v
ECM rel « For a few seconds after turning ignition
relay switch OFF
i wiB (Self shut-off)
[lgnition switch: OFF]
L BATTERY VOLTAGE
« A few seconds passed after turning ignition (11 - 14V)
switch OFF
119 RIG . oo BATTERY VOLTAGE
120 RIG Power supply for ECM [lgnition switch: ON] (11 - 14V)
*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
Diagnostic Procedure
1. CHECK EXHAUST SYSTEM
1. Start engine.
2. Check exhaust pipes and muffler for leaks.
Three way catalyst Three way catalyst
A (Manifold) (Under floor) Mutfler
A/F sensor 1 N HO282

To exhaust manifold  mp

» : Exhaust gas

PBIB1216E

OK or NG
OK >> GO TO 2.
NG >> Repair or replace exhaust system.

EC-283



DTC P0400 EGR FUNCTION

2. CHECK EGR VOLUME CONTROL VALVE POWER SUPPLY CIRCUIT

1. Turn ignition switch OFF.

n

3. Turn ignition switch ON.

4. Check voltage between EGR volume control valve terminals 2, 5

Disconnect EGR volume control valve harness connector.

and ground with CONSULT-II or tester.

Voltage: Battery voltage

OK or NG

OK >> GO TO 4.
NG >> GO TO 3.

3. DETECT MALFUNCTIONING PART

= EGR volume control valve’
%harness connector

N5

DISCONNECT

A

e
A\
Y

®

ol
IID

PBIB0627E

Check the following.
« Harness connectors E22, F35
« |IPDM E/R harness connector E122

« Harness for open or short between EGR volume control valve and IPDM E/R

>> Repair harness or connectors.

4. CHECK EGR VOLUME CONTROL VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
Disconnect ECM harness connector.

n

3. Check harness continuity between ECM terminals and EGR volume control valve terminals as follows.

Refer to Wiring Diagram.

ECM terminal EGR volume control valve
17 6
18 3
19 4
20 1

Continuity should exist.

4. Also check harness for short to ground and short to power.

OK or NG
OK >> GO TO 5.

NG >> Repair open circuit or short to ground or short to power in harness or connectors.

EC-284




DTC P0400 EGR FUNCTION

5. CHECK EGR PASSAGE

Check EGR passage for clogging and cracks.
OK or NG

OK >> GO TO 6.
NG >> Repair or replace EGR passage.

6. CHECK EGR VOLUME CONTROL VALVE

Refer to EC-290, "Component Inspection" .
OK or NG

OK >> GO TO 7.
NG >> Replace EGR volume control valve.

7. CHECK EGR TEMPERATURE SENSOR AND CIRCUIT

Perform DTC Confirmation Procedure for DTC P 0405, P0406. Refer to EC-294, "DTC Confirmation Proce-
dure" .

OK or NG

OK >> GO TO 8.
NG >> Repair or replace malfunctioning part.

8. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

EC-285



DTC P0403 EGR VOLUME CONTROL VALVE

DTC P0403 EGR VOLUME CONTROL VALVE PFP:14710
Description
SYSTEM DESCRIPTION

Sensor Input Signal to ECM ECM function Actuator

Camshaft position sensor (PHASE)

Engine speed*2

Crankshaft position sensor (POS)

Piston position

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Throttle position sensor

Throttle position

Accelerator pedal position sensor

Accelerator pedal position

Park/neutral position (PNP) switch

Gear position

Battery

Battery voltage*2

Air conditioner switch*!

Air conditioner operation

Power steering pressure sensor

Power steering operation

Electrical load*!

Electrical load signal

Wheel sensor*!

Vehicle speed

TCMm=*!

Gear position, shifting signal

EGR volume
control

EGR volume control valve

*1: These signals are sent to the ECM through CAN communication line.
*2: ECM determines the start signal status by the signals of engine speed and battery voltage.

This system controls flow rate of EGR led from exhaust manifold to intake manifold. The opening of the EGR
by-pass passage in the EGR 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. The EGR volume control valve remains close under the following conditions.

Engine stopped
Engine starting
Engine idling

Low engine coolant temperature
Excessively high engine coolant temperature

High engine speed
Wide open throttle
Low battery voltage

EGR volume control valve

EGR temperature
sensor

Throttle
body

Collector

SEF551W
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DTC P0403 EGR VOLUME CONTROL VALVE

COMPONENT DESCRIPTION
EGR volume control valve

The EGR volume control valve uses a step motor to control the flow
rate of EGR from exhaust manifold. 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 voltage signal is issued so that the

valve remains at that particular opening.

SEF552W

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS00969

MONITOR ITEM CONDITION SPECIFICATION
« Engine: After warming up Idle 0 step
« Air conditioner switch: OFF

EGR VOL CON/V « Shift lever: N (A/T), Neutral (M/T) Rewving engine up to 3,000 rpm 10 - 55 step

« No load

quickly

On Board Diagnosis Logic

This self-diagnosis has the one trip detection logic.

UBS0096A

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
« Harness or connectors
P0403 EGR volume control valve circuit | A1 improper voltage signal is sent to (The EGR volume control valve circuit is
0403 ECM through the valve open or shorted.)
« EGR volume control valve

DTC Confirmation Procedure

NOTE:

UBS0096C

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

@ WITH CONSULT-II

1. Turnignition switch ON and select “DATA MONITOR” mode with

CONSULT-

2. Start engine and warm it up to normal operating temperature.
3. Rev engine from idle to 2,000 rpm 10 times.
4. If DTC is detected, go to EC-289, "Diagnostic Procedure” .

& WITH GST

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm
COOLANTEMP/S XXX °C

SEF174Y

Follow the procedure “With CONSULT-II” above.
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DTC P0403 EGR VOLUME CONTROL VALVE

Wiring Diagram

BATTERY
| |
]
15A
.
‘ I
S| ECM™
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0
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(INTELLIGENT
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DISTRIBUTION
MODULE
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ROOM)

@D &2

REFER TO “PG-POWER”.

UBS0096D
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DTC P0403 EGR VOLUME CONTROL VALVE

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER-

MINAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
17 GIY
Engine is runnin
18 v/B EGR volume control valve [Eng 9l 0.1- 14V
19 W/B « Idle speed
20 LG/R
[Engine is running]
[lgnition switch: OFF]
R 0-1.5v
ECM rel « For a few seconds after turning ignition
relay switch OFF
i wiB (Self shut-off)
[lgnition switch: OFF]
L BATTERY VOLTAGE
« A few seconds passed after turning ignition (11 - 14V)
switch OFF
119 R/IG . oo BATTERY VOLTAGE
120 RIG Power supply for ECM [lgnition switch: ON] (11 - 14V)

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

Diagnostic Procedure
1. CHECK EGR VOLUME CONTROL VALVE POWER SUPPLY CIRCUIT

UBS0096E

1. Turnignition switch OFF.

2. Disconnect EGR volume control valve harness connector.

3. Turn ignition switch ON.

4. Check voltage between EGR volume control valve terminals 2, 5
and ground with CONSULT-II or tester.

Voltage: Battery voltage

OK or NG
OK >> GO TO 3.
NG >> GO TO 2.

)
TS.

DISCONNECT
\&ls]

]
(0)

PBIB0627E
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DTC P0403 EGR VOLUME CONTROL VALVE

2. DETECT MALFUNCTIONING PART

Check the following.

o Harness connectors E22, F35

« |IPDM E/R harness connector E122

« Harness for open or short between EGR volume control valve and IPDM E/R

>> Repair harness or connectors.

3. CHECK EGR VOLUME CONTROL VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between ECM terminals and EGR volume control valve terminals as follows.
Refer to Wiring Diagram.

n

ECM terminal EGR volume control valve
17 6
18 3
19 4
20 1

Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK EGR VOLUME CONTROL VALVE

Refer to EC-290, "Component Inspection” .
OK or NG

OK >>GO TO 5.
NG >> Replace EGR volume control valve.

5. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END
Component Inspection UBS00AMS
EGR VOLUME CONTROL VALVE
{® With CONSULT-II
1. Turn ignition switch OFF.
2. Disconnect EGR volume control valve harness connector.

EC-290



DTC P0403 EGR VOLUME CONTROL VALVE

3. Check resistance between EGR volume control valve terminal 2
and terminals 1, 3, terminal 5 and terminals 4, 6.

Resistance: 20 - 24 Q [at 20°C (68F°)]
If NG, replace EGR volume control valve.
If OK, go to next step.
4. Remove EGR volume control valve.

5. Reconnect ECM harness connector and EGR volume control
valve harness connector.

6. Turn ignition switch ON.

7. Perform “EGR VOL CONT/V” in “ACTIVE TEST” mode with
CONSULT-II.

8. Check that EGR volume control valve shaft moves smoothly for-
ward and backward according to the valve opening steps.
If NG, replace EGR volume control valve.

® Without CONSULT-II
1. Turnignition switch OFF.
2. Disconnect EGR volume control valve harness connector.

EC-291

1€ ®

=

[Q]

[Q]

ki
N A€

DISCONNECT

SEF605Y

ACTIVETEST

EGR VOL CONT/V

20 step

MONITOR

ENG SPEED

XXX rpm

EGRTEMP SEN

XXXV

SEF015Y

SEF560W




DTC P0403 EGR VOLUME CONTROL VALVE

3. Check resistance between EGR volume control valve terminal 2
and terminals 1, 3, terminal 5 and terminals 4, 6. o (‘

Resistance: 20 - 24 Q [at 20°C (68F°)] . Eé}

If NG, replace EGR volume control valve. (\\/1\2 3

\4[5]6/

If OK, go to next step. [

4. Remove EGR volume control valve.

5. Reconnect ECM harness connector and EGR volume control
valve harness connector.

6. Turn ignition switch ON and OFF. Q]

DISCONNECT

ki
N A€

5

SEF605Y

7. Check that EGR volume control valve shaft moves smoothly for-
ward and backward according to the ignition switch position.

SEF560W

Removal and Installation
EGR VOLUME CONTROL VALVE

Refer to EM-22, "EGR VOLUME CONTROL VALVE" .

EC-292
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DTC P0405, P0O406 EGRT SENSOR

DTC P0405, P0406 EGRT SENSOR
Component Description

PFP:14710

UBS0096G

The EGR temperature sensor detects temperature changes in the
EGR passageway. When the EGR volume control valve opens, hot
exhaust gases flow, and the temperature in the passageway
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 as an input signal. As the temperature increases,
EGR temperature sensor resistance decreases.

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

L

Sensor element

Tightening nut

ket
Gas Connector

SEF599K

<Reference data>

EGR temperature Voltage* Resistance
°C (°F) \Y MQ
0(32) 4.59 0.73-0.88

50 (122) 2.32 0.074 - 0.082
100 (212) 0.62 0.011 - 0.014

*. These data are reference values and are measured between ECM terminal 54
(EGR temperature sensor) and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing
so may damage the ECM's transistor. Use a ground other than ECM terminals,
such as the ground.

When EGR system is operating.

Voltage: 0 - 1.5V

1,000

Resistance kQ

100

101

200
(392)

150
(302)

100
(212)

0 50
(32) (122

Temperature °C ('F)

On Board Diagnosis Logic

UBS00AM6

DTC No. Trouble Diagnosis Name DTC Detecting Condition Possible Cause
« Harness or connectors
; (The EGR temperature sensor circuit is
PO405 EGR temperature sensor An excessively low \{oltage from the EGR shorted.)
- . temperature sensor is sent to ECM even :
0405 circuit low input . .
when engine coolant temperature is low. « EGR temperature sensor
« Malfunction of EGR function
« Harness or connectors
; ; (The EGR temperature sensor circuit is
PO406 EGR temperature sensor An excessively high yoltage from the EGR open.)
0406 circuit hiah input temperature sensor is sent to ECM even pen.
ghinp when engine coolant temperature is high. + EGR temperature sensor
« Malfunction of EGR function

EC-293




DTC P0405, P0O406 EGRT SENSOR

DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

PROCEDURE FOR DTC P0405

@ With CONSULT-II

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

3. Verify that “COOLAN TEMP/S” indicates less than 50°C ENG SPEED 30X rpm

(122°F). COOLANTEMP/S XXX °C
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 1sttrip DTC is detected, go to EC-297, "Diagnostic Procedure"

DATA MONITOR
MONITOR NO DTC

SEF174Y

& With GST
Follow the procedure “With CONSULT-II" above.

PROCEDURE FOR DTC P0406

CAUTION:

Always drive vehicle at a safe speed.

TESTING CONDITION:

Always perform the test at a temperature above —10°C (14°F).

@ With CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Select “EGR VOL CONT/V” in “ACTIVE TEST” mode with CON-

ACTIVETEST

SULT-II. EGR VOL CONT/V | 20 step
3. Hold engine speed at 1,500 rpm. MONITOR
4. Touch “Qu” and set the EGR volume control valve opening to 50 ENG SPEED | XXXrpm
step and check “EGR TEMP SEN” indication. EGRTEMP SEN | XXXV

“EGR TEMP SEN” indication should decrease to less than 1.0V.
If the check result is NG, go to EC-297, "Diagnostic Procedure" .
If the check result is OK, go to the following step.

5. Turn ignition switch OFF and wait at least 10 seconds.

6. Turn ignition switch ON and select “DATA MONITOR” mode with
CONSULT-II.

7. Start engine and maintain the following conditions for at least 5
consecutive seconds.

SEF015Y

DATA MONITOR

MONITOR NO DTC
ENG SPEED 1,200 - 2,400 rpm ENG SPEED XXX rpm
VHCL SPEED SE 10 km/h (6 MPH) or more oS kG
B/FUEL SCHDL More than 4 msec B/FUEL SCHDL XXX msec
Selector lever Suitable position

8. |If 1sttrip DTC is detected, go to EC-297, "Diagnostic Procedure"

PBIB0164E

& With GST

1. Start engine and warm it up to normal operating temperature.

2. Turn ignition switch OFF, wait at least 10 seconds and then turn ON.

3. Select MODE 1 with GST and maintain the following conditions for at least 5 consecutive seconds.

EC-294



DTC P0405, P0O406 EGRT SENSOR

Engine speed

1,200 - 2,400 rpm

Vehicle speed

10 km/h (6 MPH) or more

Selector lever

Suitable position

4. Select MODE 7 with GST.

5.

If 1st trip DTC is detected, go to EC-297, "Diagnostic Procedure" .

EC-295




DTC P0405, P0O406 EGRT SENSOR

Wiring Diagram
EC-EGR/TS-01

- DETECTABLE LINE FOR DTC
wememen - NON-DETECTABLE LINE FOR DTC

EGR : WITH 4-SPEED A/T
/A‘W TEMPERATURE
N/ SENSOR
F63

"
VW B B
5]l 711 21l
ECM TCM
EGRTS GND-A = SN | (TRANSMISSION
CONTROL
MODULE)
T
N
£ B I R G S R R R R R B R =1

a1[40]30]38[37[36]35[34] 33[32[31]30[ 28] 28] 272625 e loele s eoTao aTalos =
eo[se]s8[57]s6]55]54 53] 5251 [s0 40 48 [47 46 4544 34| 35| 36|37 [a8]39f40a1]42 K
H.S. .S,

i i) ird B £ i) ) 2 ) ) ) 0 5 2 BB G 2 | 43[44) 48[ [l46l47148)| GR

L=
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2]1) GR

BBWAO0663E
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DTC P0405, P0O406 EGRT SENSOR

Diagnostic Procedure
1. cHECK EGR TEMPERATURE SENSOR POWER SUPPLY CIRCUIT

UBS0096L

1. Turnignition switch OFF.
2. Disconnect EGR temperature sensor harness connector.
3. Turn ignition switch ON.

EGR temperature sensor

/<? harness connector

BBIA0250E

4. Check voltage between EGR temperature sensor terminal 1 and
ground with CONSULT-II or tester.

DISCONNECT

L=

7 T.S.

Voltage: Approximately 5V cly
OK or NG

OK >> GO TO 2.
NG >> Repair or replace harness or connectors.

2

. CHECK EGR TEMPERATURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

PBIB1682E

N

Turn ignition switch OFF.
Disconnect ECM harness connector.
Disconnect TCM harness connector.

Check harness continuity between EGR temperature sensor terminal 2 and ECM terminal 67, TCM termi-
nal 42.
Refer to Wiring Diagram.

PwbdPE

Continuity should exist.
5. Also check harness for short to ground or short to power.

OK or NG
OK >> GO TO 4.
NG >> GO TO 3.

3. DETECT MALFUNCTIONING PART

Check the following.
« Harness for open or short between TCM and EGR temperature sensor
« Harness for open or short between ECM and EGR temperature sensor

>> Repair open circuit or short to ground or short to power in harness or connector.

4. CHECK EGR TEMPERATURE SENSOR

Refer to EC-298, "Component Inspection" .

OKor NG
OK >> GO TO 5.
NG >> Replace EGR temperature sensor.

EC-297



DTC P0405, P0O406 EGRT SENSOR

5. CHECK EGR VOLUME CONTROL VALVE

Refer to EC-290. "Component Inspection” .

OK or NG
OK >> GO TO 6.

NG >> Replace EGR volume control valve.

6. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
EGR TEMPERATURE SENSOR

1. Turn ignition switch OFF.

2. Disconnect EGR temperature sensor harness connector.

3. Check resistance between EGR temperature sensor terminals 1

and 2 as shown in the figure.

<Reference data>

UBS00AM7

aw

|

SEF611Y

EGR temperature Voltage* Resistance
°C (°F) \Y, MQ
0(32) 4.59 0.73-0.88

50 (122) 2.32 0.074 - 0.082
100 (212) 0.62 0.011 - 0.014

*. These data are reference values and are measured between ECM terminal

54 (EGR temperature sensor) and ground.
4. If NG, replace EGR temperature sensor.

Removal and Installation
EGR TEMPERATURE SENSOR

Refer to EM-22, "EGR VOLUME CONTROL VALVE" .

EC-298

1,000

100

Resistance kQ

10

0
(32)

50 100 150 200
(122)  (212)  (302) (392)

Temperature °C (°F)

SEF068X
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DTC P0420, P0O430 THREE WAY CATALYST FUNCTION

DTC P0420, P0O430 THREE WAY CATALYST FUNCTION

On Board Diagnosis Logic

The ECM monitors the switching frequency ratio of air fuel ratio (A/F)
sensor 1 and heated oxygen sensor 2.

A three way catalyst (manifold) with high oxygen storage capacity
will indicate a low switching frequency of heated oxygen sensor 2.
As oxygen storage capacity decreases, the heated oxygen sensor 2
switching frequency will increase.

When the frequency ratio of air fuel ratio (A/F) sensor 1 and heated
oxygen sensor 2 approaches a specified limit value, the three way
catalyst (manifold) malfunction is diagnosed.

PFP:20905

UBS0096N

A/F HO2S82

sensor 1

w»
TWC (Manifold
three way
catalyst)

» . Exhaust gas

| ECM ‘

SEF484YB

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
P0420 Three way catalyst (manifold)
0420 Exhaust tube
(Bank 1) « Three way catalyst (manifold) does not oper-| | | iake air leaks

Catalyst system effi- ate properly. .
. . Fuel injectors
P0430 ciency below threshold | « Three way catalyst (manifold) does not have o
0430 enough oxygen storage capacity. Fuel injector leaks
(Bank 2) Spark plug
Improper ignition timing

DTC Confirmation Procedure

NOTE:
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
® WITH CONSULT-II
TESTING CONDITION:

Do not hold engine speed for more than the specified minutes below.

1. Turnignition switch ON and select “DATA MONITOR” mode with

2.

CONSULT-II.

ture.

Start engine and warm it up to the normal operating tempera-

Turn ignition switch OFF and wait at least 10 seconds.

Start engine and keep the engine speed between 3,500 and
4,000 rpm for at least 1 minute under no load.

Let engine idle for 1 minute.

UBS00960

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm
COOLANTEMP/S XXX °C

VHCL SPEED SE XXX km/h
B/FUEL SCHDL XXX msec

Make sure that “COOLAN TEMP/S” indicates more than 70°C
(158°F).

If not, warm up engine and go to next step when “COOLAN
TEMP/S” indication reaches to 70°C (158°F).

Open engine hood.

EC-299

SEF189Y




DTC P0420, P0430 THREE WAY CATALYST FUNCTION

10.

11.

12.
13.

Select “DTC & SRT CONFIRMATION” then “SRT WORK SUP-
PORT” mode with CONSULT-II.

Rev engine up to 2,000 to 3,000 rpm and hold it for 3 consecu-
tive minutes then release the accelerator pedal completely.
If “INCMP” of “CATALYST” changed to “CMPLT”, go to step 12.

Wait 5 seconds at idle.

Rev engine up to 2,000 to 3,000 rpm and maintain it until
“INCMP” of “CATALYST” changes to “CMPLT” (It will take
approximately 5 minutes).

If not “CMPLT”, stop engine and cool it down to less than 70°C
(158°F) and then retest from step 1.

Select “SELF-DIAG RESULTS” mode with CONSULT-II.

Confirm that the 1st trip DTC is not detected.
If the 1st trip DTC is detected, go to EC-301, "Diagnostic Proce-
dure” .

Overall Function Check

Use this procedure to check the overall function of the three way catalyst (manifold). During this check, a DTC
might not be confirmed.

@ WITH GST

1
2
3.
4.
5
6

Start engine and warm it up to the normal operating temperature.

Turn ignition switch OFF and wait at least 10 seconds.

SRT WORK SUPPORT
CATALYST INCMP
EVAP SYSTEM INCMP
HO2S HTR CMPLT
HO2S INCMP
EGR SYSTEM INCMP
MONITOR
ENG SPEED XXX rpm
MAS A/F SE-B1 XXXV
B/FUEL SCHDL. XXX msec
A/F ALPHA-B1 XXXV
COOLANTEMP/S XX C
A/F SENT (B1) XXXV
SEF53
SRT WORK SUPPORT
CATALYST CMPLT
EVAP SYSTEM INCMP
HO2S HTR CMPLT
HO2s INCMP
EGR SYSTEM INCMP
MONITOR
ENG SPEED XXX rpm
MAS A/F SE-B1 XXXV
B/FUEL SCHDL. XXX msec
A/F ALPHA-B1 XXXV
COOLANTEMP/S XX°C
A/F SEN1 (B1) XXXV

SEF534Z

SELF DIAG RESULTS

DTC RESULTS

TIME

FURTHER TESTING
MAY BE REQUIRED.

NO DTC IS DETECTED.

SEF535Z

UBS0096P

Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.

Let engine idle for 1 minute.
Open engine hood.

Set voltmeter probe between ECM terminals ECM terminals 74
[HO2S2 (bank 1) signal], 55 [HO2S2 (bank 2) signal] and engine
ground.

Keep engine speed at 2,500 rpm constant under no load.

Make sure that the voltage does not vary for more than 5 sec-
onds.

If the voltage fluctuation cycle takes less than 5 seconds, go to
EC-301, "Diagnostic Procedure” .

e lcycle:06-10-0-03-06-1.0

EC-300

€ Q-

ECM |0| CONNECTOR|
55 74
74: Bank 1 D O
55: Bank 2

PR
15.\ 2—55
- %

0

PBIB1108E




DTC P0420, P0O430 THREE WAY CATALYST FUNCTION

Diagnostic Procedure UBS00960

1. CHECK EXHAUST SYSTEM

Visually check exhaust tubes and muffler for dent.

OK or NG EC
OK >> GO TO 2.

NG >> Repair or replace.

2. CHECK EXHAUST GAS LEAK

1. Start engine and run it at idle.
2. Listen for an exhaust gas leak before the three way catalyst (manifold).

Three way catalyst Three way catalyst

- (Manifold) (Under floor) Mufifler
A/F sensor 1 w / HO282 / /

To exhaust manifold  mp [

» : Exhaust gas

PBIB1216E

OK or NG

OK >> GO TO 3.
NG >> Repair or replace.

3. CHECK INTAKE AIR LEAK

Listen for an intake air leak after the mass air flow sensor.
OK or NG

OK >> GO TO 4.
NG >> Repair or replace.

4. CHECK IGNITION TIMING

Check the following items. Refer to EC-82, "Basic Inspection” .

Items Specifications
M/IT 625 + 50 rpm
Target idle speed 4-speed A/T | 700 = 50 rpm (in P or N position)
5-speed A/T | 675 + 50 rpm (in P or N position)
o MIT 15+ 5°BTDC
Ignition timing
AT 15 + 5° BTDC (in P or N position)

OK or NG

OK >> GO TO 5.
NG >> Follow the EC-82, "Basic Inspection” .

EC-301



DTC P0420, P0430 THREE WAY CATALYST FUNCTION

5 . CHECK INJECTORS

1. Letengine idle.

2. Check voltage between ECM terminals 21, 22, 23, 40, 41, 42
and ground with CONSULT-II or tester.
Refer to Wiring Diagram for Injectors, EC-634 .

Battery voltage should exist.

OK or NG
OK >> GO TO 6.
NG >> Perform EC-635, "Diagnostic Procedure" .

o))

. CHECK IGNITION SPARK

|

ECM  |O] CONNECTOR||

21,22, 23, 40,41, 42
—_—

2y
o or— |

PBIB1172E

Turn ignition switch OFF.

Disconnect all injector harness connectors.

Disconnect ignition coil assembly from rocker cover.

Connect a known-good spark plug to the ignition coil assembly.

o gk wnNPE

. Check for spark.
OK or NG
OK >>GOTO7.

NG >> Check ignition coil with power transistor and their circuit.
Refer to EC-613, "IGNITION SIGNAL" .

[ . CHECK INJECTOR

Place end of spark plug against a suitable ground and crank engine.

W\

/i ;‘\f\?ﬁ\/&—lgn|tion coil
oy
X

SEF575Q

1. Turn ignition switch OFF.

2. Remove injector assembly.
Refer to EM-40, "FUEL INJECTOR AND FUEL TUBE" .
Keep fuel hose and all injectors connected to injector gallery.

3. Reconnect all injector harness connectors.
Disconnect all ignition coil harness connectors.

5. Turn ignition switch ON.
Make sure fuel does not drip from injector.

OK or NG

OK (Does not drip.)>>GO TO 8.
NG (Drips.)>>Replace the injector(s) from which fuel is dripping.

»

8. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

Trouble is fixed.>>INSPECTION END
Trouble is not fixed.>>Replace three way catalyst assembly.

EC-302
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DTC P0441 EVAP CONTROL SYSTEM

DTC P0441 EVAP CONTROL SYSTEM PFP:14950
System Description
NOTE:

If DTC P0441 is displayed with other DTC such as P2122, P2123, P2127, P2128 or P2138, first perform
trouble diagnosis for other DTC.

/Air cleaner

Mass air flow sensor

EVAP canister EVAP control system pressure sensor
purge volume

control solenoid
valve Refueling EVAP vapor cut valve

Throttle
valve

| |

EVAP canister
vent control
valve

EVAP Fuel tank temperature sensor

canister Fuel tank

Fuel level sensor

PBIB1026E
In this evaporative emission (EVAP) control system, purge flow occurs during non-closed throttle conditions.
Purge volume is related to air intake volume. Under normal purge conditions (non-closed throttle), the EVAP
canister purge volume control solenoid valve is open to admit purge flow. Purge flow exposes the EVAP con-
trol system pressure sensor to intake manifold vacuum.

On Board Diagnosis Logic

Under normal conditions (non-closed throttle), sensor output voltage indicates if pressure drop and purge flow
are adequate. If not, a malfunction is determined.

DTC No. Trouble diagnosis name DTC detecting condition Possible cause

« EVAP canister purge volume control
solenoid valve stuck closed

« EVAP control system pressure sensor
and the circuit

« Loose, disconnected or improper con-

EVAP control system does not operate prop- nection of rubber tube
P0441 EVAP control system erly, EVAP control system has a leak between | , Blocked rubber tube
0441 incorrect purge flow intake manifold and EVAP control system pres-

Cracked EVAP canister

« EVAP canister purge volume control
solenoid valve circuit

sure sensor.

Accelerator pedal position sensor
Blocked purge port

« EVAP canister vent control valve

DTC Confirmation Procedure

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If TC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Always perform test at a temperature of 5°C (41°F) or more.

EC-303



DTC P0441 EVAP CONTROL SYSTEM

® WITH CONSULT-II

1.
2.
3.
4

Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.
Start engine and let it idle for at least 70 seconds.

Select “PURG FLOW P0441” of “EVAPORATIVE SYSTEM” in “DTC CONFIRMATION" mode with CON-
SULT-II.

Touch “START".

If “COMPLETED” is displayed, go to step 7.

When the following conditions are met, “TESTING” will be displayed on the CONSULT-II screen. Maintain
the conditions continuously until “TESTING” changes to “COMPLETED". (It will take at least 35 seconds.)

Selector lever Suitable position

Vehicle speed 32 - 120 km/h (20 - 75 MPH)

ENG SPEED 500 - 3,000 rpm

B/FUEL SCHDL 1.3-9.0 msec

Engine coolant temperature 70 - 100°C (158 - 212°F)

7.

PURG FLOW P0441 PURG FLOW P0441 PURG FLOW P0441

OUT OF CONDITION TESTING

MONITOR » MONITOR » COMPLETED

ENG SPEED XXX rpm ENG SPEED XXX rpm
B/FUEL SCHDL  [XXX msec! B/FUEL SCHDL  |XXX msec,

COOLANTEMP/S XXX °C COOLAN TEMP/S XXX °C

VHCL SPEED SE | XXX kmvh VHCL SPEED SE | XXX km/h

PBIB0826E

If “TESTING” is not changed for a long time, retry from step 2.

Make sure that “OK” is displayed after touching “SELF-DIAG RESULTS". If “NG” is displayed, refer to EC-
305, "Diagnostic Procedure” .

Overall Function Check

Use this procedure to check the overall monitoring function of the EVAP control system purge flow monitoring.
During this check, a DTC might not be confirmed.

@ WITH GST

1.

a kv

Lift up drive wheels.

Start engine (TCS switch or VDC switch OFF) and warm it up to normal operating temperature.
Turn ignition switch OFF, wait at least 10 seconds.

Start engine and wait at least 70 seconds.

Set voltmeter probes to ECM terminals 32 (EVAP control system

pressure sensor signal) and ground. _— “ @
Check EVAP control system pressure sensor value at idle speed

and note it. ECM 10| CONNEGTOR|
Establish and maintain the following conditions for at least 1 32

minute.

Air conditioner switch ON
Headlamp switch ON ® @—I-]_

Rear window defogger switch ON =
PBIB1109E

Engine speed Approx. 3,000 rpm

Gear position Any position other than P, N or R

8.

Verify that EVAP control system pressure sensor value stays 0.1V less than the value at idle speed (mea-
sured at step 6) for at least 1 second.

EC-304



DTC P0441 EVAP CONTROL SYSTEM

9. If NG, go to EC-305, "Diagnostic Procedure” .
Diagnostic Procedure

1. CHECK EVAP CANISTER
1. Turnignition switch OFF.
2. Check EVAP canister for cracks.

OK or NG

OK (With CONSULT-I)>>GO TO 2.
OK (Without CONSULT-11)>>GO TO 3.
NG >> Replace EVAP canister.

2. CHECK PURGE FLOW

) With CONSULT-II

1. Disconnect vacuum hose connected to EVAP canister purge volume control solenoid valve at EVAP ser-
vice port and install vacuum gauge. For the location of EVAP service port, refer to EC-672, "EVAPORA-
TIVE EMISSION LINE DRAWING" .

2. Start engine and let it idle.
3. Select “PURG VOL CONT/V" in “ACTIVE TEST” mode with CONSULT-II.
4. Rev engine up to 2,000 rpm.
5. Touch “Qd” and “Qq” on CONSULT-II screen to adjust “PURG e
VOL CONT/V” opening and check vacuum existence. SURG VoL ConTv T 0K
PURG VOL CONT/V Vacuum R —
100% Should exist. AJF ALPHA-B1 XX %
0% Should not exist. AJF ALPHA-B2 XX %
OK or NG
OK >> GO TO7.
NG >> GO TO 4.

3. CHECK PURGE FLOW

& Without CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Stop engine.

3. Disconnect vacuum hose connected to EVAP canister purge volume control solenoid valve at EVAP ser-
vice port and install vacuum gauge. For the location of EVAP service port, refer to EC-672, "EVAPORA-
TIVE EMISSION LINE DRAWING" .

4. Start engine and let it idle for at least 80 seconds.
5. Check vacuum gauge indication when revving engine up to 2,000 rpm.

Vacuum should exist.
6. Release the accelerator pedal fully and let engine idle.
Vacuum should not exist.

OK or NG

OK >> GO TO7.
NG >> GO TO 4.

EC-305



DTC P0441 EVAP CONTROL SYSTEM

4. CHECK EVAP PURGE LINE

1. Turn ignition switch OFF.

2. Check EVAP purge line for improper connection or disconnection.
Refer to EC-672, "EVAPORATIVE EMISSION LINE DRAWING" .

OK or NG

OK >>GO TO 5.
NG >> Repair it.

5. CHECK EVAP PURGE HOSE AND PURGE PORT

1. Disconnect purge hoses connected to EVAP service port A and
EVAP canister purge volume control solenoid valve B .

2. Blow air into each hose and EVAP purge port C .

3. Check that air flows freely.
OK or NG

OK (With CONSULT-II)>>GO TO 6.
OK (Without CONSULT-11)>>GO TO 7.
NG >> Repair or clean hoses and/or purge port.

EVAFP service port

i

(8)

EVAP canister

purge volume

control solenoid

valve

Intake manifold

SEF367U

/NN
e

Intake manifold

SEF368U

6. CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

® With CONSULT-II
1. Start engine.

2. Perform “PURG VOL CONT/V" in “ACTIVE TEST” mode with
CONSULT-Il. Check that engine speed varies according to the
valve opening.

OK or NG

OK >> GO TO 8.
NG >>GOTO7.

ACTIVETEST

PURG VOL CONT/V

XXX %

MONITOR

ENG SPEED

XXX rpm

A/F ALPHA-B1

XX %

A/F ALPHA-B2

XX %

PBIB1678E

7. CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Refer to EC-323, "Component Inspection” .
OK or NG
OK >> GO TO 8.

NG >> Replace EVAP canister purge volume control solenoid valve.

EC-306




DTC P0441 EVAP CONTROL SYSTEM

8. CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR CONNECTOR

1. Disconnect EVAP control system pressure sensor harness connector.
2. Check connectors for water.
Water should not exist.

OK or NG

OK >> GO TO 9.
NG >> Replace EVAP control system pressure sensor.

9. CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR FUNCTION

Refer to DTC Confirmation Procedure for DTC P0452 EC-333 , P0453 EC-339.
OK or NG

OK >> GO TO 10.
NG  >> Replace EVAP control system pressure sensor.

10 CHECK RUBBER TUBE FOR CLOGGING

1. Disconnect rubber tube connected to EVAP canister vent control valve.
2. Check the rubber tube for clogging.
OK or NG

OK >> GO TO 11.
NG >> Clean the rubber tube using an air blower.

11 CHECK EVAP CANISTER VENT CONTROL VALVE

Refer to EC-330, "Component Inspection" .
OK or NG

OK >> GO TO 12.
NG >> Replace EVAP canister vent control valve.

12. cHECK EVAP PURGE LINE

Inspect EVAP purge line (pipe and rubber tube). Check for evidence of leaks.
Refer to EC-672, "EVAPORATIVE EMISSION LINE DRAWING" .

OK or NG

OK >> GO TO 13.
NG >> Replace it.

13 CLEAN EVAP PURGE LINE

Clean EVAP purge line (pipe and rubber tube) using air blower.

>>GO TO 14.

14. cHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

EC-307



DTC P0442 EVAP CONTROL SYSTEM

DTC P0442 EVAP CONTROL SYSTEM PFP:14950

On Board Diagnosis Logic uBSo09OW

This diagnosis detects leaks in the EVAP purge line using engine intake manifold vacuum.

If pressure does not increase, the ECM will check for leaks in the line between the fuel tank and EVAP canister
purge volume control solenoid valve, under the following “Vacuum test” conditions.

The EVAP canister vent control valve is closed to shut the EVAP purge line off. The EVAP canister purge vol-
ume control solenoid valve will then be opened to depressurize the EVAP purge line using intake manifold
vacuum. After this occurs, the EVAP canister purge volume control solenoid valve will be closed.

/Air cleaner

Mass air flow sensor

EVAP canister EVAP control system pressure sensor
Throttle purge volume
valve .

control solenoid

valve Refueling EVAP vapor cut valve

| | /.

EVAP canister
vent control
valve

EVAP Fuel tank temperature sensor

canister

Fuel tank

Fuel level sensor

PBIB1026E

EC-308



DTC P0442 EVAP CONTROL SYSTEM

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

Incorrect fuel tank vacuum relief valve

Incorrect fuel filler cap used

Fuel filler cap remains open or fails to close.

« Foreign matter caught in fuel filler cap.

Leak is in line between intake manifold and
EVAP canister purge volume control solenoid
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

EVAP control system « Blocked or bent rubber tube to EVAP control
P0442 small leak detected EVAP control system has a leak, EVAP system pressure sensor

0442 (negative pressure) control system does not operate properly. « Loose or disconnected rubber tube

« EVAP canister vent control valve and the circuit

« EVAP canister purge volume control solenoid
valve and the circuit

« Fuel tank temperature sensor

« O-ring of EVAP canister vent control valve is
missing or damaged

« Water separator

« EVAP canister is saturated with water
« EVAP control system pressure sensor
Fuel level sensor and the circuit

Refueling EVAP vapor cut valve

+ ORVR system leaks

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 If the fuel filler cap is not tightened properly, the MIL may come on.
« Useonly agenuine NISSAN rubber tube as a replacement.

DTC Confirmation Procedure

NOTE:
« If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait
at least 10 seconds before conducting the next test.

TESTING CONDITION:

o Perform “DTC WORK SUPPORT” when the fuel level is between 1/4 and 3/4 full, and vehicle is
placed on flat level surface.

« Always perform test at a temperature of 0 to 30°C (32 to 86°F).

® WITH CONSULT-II

1. Turn ignition switch ON.

2. Turn ignition switch OFF and wait at least 10 seconds.

3. Turn ignition switch ON and select “DATA MONITOR"” mode with CONSULT-II.
4

Make sure that the following conditions are met.
COOLAN TEMP/S: 0 - 70°C (32 - 158°F)
INT/A TEMP SE: 0 - 30°C (32 - 86°F)

5. Select “EVAP SML LEAK P0442/P1442” of “EVAPORATIVE SYSTEM” in “DTC WORK SUPPORT"” mode
with CONSULT-II.

EC-309



DTC P0442 EVAP CONTROL SYSTEM

Follow the instruction displayed.

EVAP SML LEAK P0442/P1442

1)FOR BEST RSLT,PERFORM
AT FOLLOWING CONDITIONS.
-FUEL LEVEL: 1/4-3/4
-AMBIENT TEMP: 0-30 C(32-86F)

-OPEN ENGINE HOOD. .
2)START ENG WITH VHCL
STOPPED. IF ENG IS ON,STOP

EVAP SML LEAK P0442/P1442

WAIT

2TO 10 MINUTES.

KEEP ENGINE RUNNING
AT IDLE SPEED.

EVAP SML LEAK P0442/P1442

MAINTAIN

1600 - 2100 RPM UNTIL FINAL
RESULT APPEARS.
(APPROX. 3 MINUTES)

FOR 5 SEC.THEN RESTART.
3)TOUCH START.

1600 rpm 1850 rpm 2100 rpm

PBIB0829E

NOTE:
If the engine speed cannot be maintained within the range displayed on the CONSULT-II screen, go to
EC-82, "Basic Inspection” .

6. Make sure that “OK” is displayed.
If “NG” is displayed, refer to EC-311, "Diagnostic Procedure" .
NOTE:
Make sure that EVAP hoses are connected to EVAP canister
purge volume control solenoid valve properly.

EVAP SML LEAK P0442/P1442

OK

SELF-DIAG RESULTS

NO DTC DETECTED.
FURTHER TESTING
MAY BE REQUIRED.

SEC763C

@ WITH GST

NOTE:
Be sure to read the explanation of Driving Pattern on EC-62 before driving vehicle.

1. Start engine.

2. Drive vehicle according to “Driving Pattern”, EC-62 .

3. Stop vehicle.

4. Select MODE 1 with GST.
« If SRT of EVAP system is not set yet, go to the following step.
« If SRT of EVAP system is set, the result will be OK.

5. Turn ignition switch OFF and wait at least 10 seconds.

6. Start engine.
It is not necessary to cool engine down before driving.

7. Drive vehicle again according to the “Driving Pattern”, EC-62 .
8. Stop vehicle.
9. Select MODE 3 with GST.
» If P0442 is displayed on the screen, go to EC-311, "Diagnostic Procedure" .
« If PO441 is displayed on the screen, go to Diagnostic Procedure for DTC P0441, EC-305 .
« If PO441 and P0442 are not displayed on the screen, go to the following step.
10. Select MODE 1 with GST.
o If SRT of EVAP system is set, the result will be OK.
« If SRT of EVAP system is not set, go to step 6.

EC-310



DTC P0442 EVAP CONTROL SYSTEM

Diagnostic Procedure

1. CHECK FUEL FILLER CAP DESIGN

1. Turnignition switch OFF.

2. Check for genuine NISSAN fuel filler cap design. EC
OKor NG

OK >> GO TO 2.
NG >> Replace with genuine NISSAN fuel filler cap. ‘

SEF915U

2. CHECK FUEL FILLER CAP INSTALLATION

Check that the cap is tightened properly by rotating the cap clockwise.
OK or NG

OK >> GO TO 3.
NG >> 1. Open fuel filler cap, then clean cap and fuel filler neck threads using air blower.
2. Retighten until ratcheting sound is heard.

3. CHECK FUEL FILLER CAP FUNCTION

Check for air releasing sound while opening the fuel filler cap.
OK or NG

OK >> GO TO 5.
NG >> GO TO 4.

4. CHECK FUEL TANK VACUUM RELIEF VALVE

Refer to EC-674, "FUEL TANK VACUUM RELIEF VALVE (BUILT INTO FUEL FULLER CAP)".
OK or NG

OK >> GO TO 5.
NG >> Replace fuel filler cap with a genuine one.
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5. INSTALL THE PRESSURE PUMP

To locate the EVAP leak, install EVAP service port adapter and pres-
sure pump to EVAP service port securely. For the location of EVAP
service port, refer to EC-672, "EVAPORATIVE EMISSION LINE

DRAWING" .

Intake manifold collector

BBIA0256E

NOTE:

EVAP service port adapter

EVAP
service
port

Pressure
pump

SEF916U

Improper installation of the EVAP service port adapter to the EVAP service port may cause leaking.

Models with CONSULT-II>>GO TO 6.
Models without CONSULT-II>>GO TO 7.
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6. CHECK FOR EVAP LEAK

) With CONSULT-II

1. Turnignition switch ON.
2. Select “EVAP SYSTEM CLOSE” of “WORK SUPPORT” mode with CONSULT-II. EC
3. Touch “START” and apply pressure into the EVAP line until the

pressure indicator reaches the middle of the bar graph. EVAP SYSTEM CLOSE
APPLY PRESSURETO

NOTE: SERVICE PORT TO RANGE

« Never use compressed air or a high pressure pump. BELOW.
DO NOT EXCEED 0.6psi.

« Do not exceed 4.12 kPa (0.042 kg/cm? , 0.6 psi) of pres-

sure in the system.

0.2 0.4

PEF917U

4. Using EVAP leak detector, locate the EVAP leak. For the leak
detector, refer to the instruction manual for more details.
Refer to EC-672, "EVAPORATIVE EMISSION LINE DRAWING"

l.eak detector

OK or NG

OK >> GO TO 8.
NG >> Repair or replace.

SEF200U
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7. CHECK FOR EVAP LEAK

& Without CONSULT-II
1. Turn ignition switch OFF.

2. Apply 12 volts DC to EVAP canister vent control valve. The valve will close. (Continue to apply 12 volts
until the end of test.)

View from under the vehicle (®/
with rear crossmember removed

‘A
Water separator

—~ :
EVAP control system
pressure sensor 1\

“EVAP cannister
vent control valve —
A

BBIA0240E
3. Pressurize the EVAP line using pressure pump with 1.3 to 2.7 kPa (10 to 20 mmHg, 0.39 to 0.79 inHg),
then remove pump and EVAP service port adapter.

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

« Do not exceed 4.12 kPa (0.042 kg/cm? , 0.6 psi) of pressure in the system.
4. Using EVAP leak detector, locate the EVAP leak. For the leak
detector, refer to the instruction manual for more details. Refer
to EC-672, "EVAPORATIVE EMISSION LINE DRAWING" .
OK or NG

OK >> GO TO 8.
NG >> Repair or replace.

l.eak detector

SEF200U

8. CHECK WATER SEPARATOR

Refer to EC-317, "Component Inspection” .
OK or NG

OK >> GO TO 9.
NG >> Replace water separator.

9. CHECK EVAP CANISTER VENT CONTROL VALVE

Check the following.

« EVAP canister vent control valve is installed properly.
Refer to EC-675, "Removal and Installation" .

« EVAP canister vent control valve.
Refer to EC-330, "Component Inspection” .

OK or NG

OK >> GO TO 10.
NG >> Repair or replace EVAP canister vent control valve and O-ring.
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10 CHECK IF EVAP CANISTER SATURATED WITH WATER

1. Remove EVAP canister with EVAP canister vent control valve and EVAP control system pressure sensor

attached.
2. Does water drain from the EVAP canister? N
Yes or No ﬁ

Yes >> GO TO 11. canister [l
No (With CONSULT-II)>>GO TO 13.
No (Without CONSULT-I)>>GO TO 14.

EVAP
canister vent
control valve

‘ PBIB1381E

11. cHECK EVAP CANISTER

Weigh the EVAP canister with the EVAP canister vent control valve and EVAP control system pressure sensor
attached.
The weight should be less than 2.1 kg (4.6 Ib).

OK or NG

OK (With CONSULT-II)>>GO TO 13.
OK (Without CONSULT-11)>>GO TO 14.
NG >> GO TO 12.

12 DETECT MALFUNCTIONING PART

Check the following.
« EVAP canister for damage
« EVAP hose between EVAP canister and water separator for clogging or poor connection

>> Repair hose or replace EVAP canister.

13 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE OPERATION

® With CONSULT-II
1. Disconnect vacuum hose to EVAP canister purge volume control solenoid valve at EVAP service port.
2. Start engine.

3. Perform “PURG VOL CONT/V" in “ACTIVE TEST” mode.
4

ACTIVETEST

Touch “Qu” on CONSULT-Il screen to increase “PURG VOL PURG VOL CONTIV| XXX %
CONT/V” opening to 100%. MONITOR
5. Check vacuum hose for vacuum when revving engine up to ENGSPEED | XXX rpm
2,000 rpm. AJE ALPHA-B1 XX %
OK or NG AJF ALPHA-B2 XX %

OK >> GO TO 16.
NG >> GO TO 15.

PBIB1678E
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14 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE OPERATION

& Without CONSULT-II

Start engine and warm it up to normal operating temperature.

Stop engine.

Disconnect vacuum hose to EVAP canister purge volume control solenoid valve at EVAP service port.
Start engine and let it idle for at least 80 seconds.

Check vacuum hose for vacuum when revving engine up to 2,000 rpm.

a ks wnE

Vacuum should exist.

OK or NG

OK >> GO TO 17.
NG >> GO TO 15.

15. cHEck vacuum HosE

Check vacuum hoses for clogging or disconnection. Refer to EC-25, "Vacuum Hose Drawing" .
OK or NG

OK >> GO TO 16.
NG >> Repair or reconnect the hose.

16 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Refer to EC-323, "Component Inspection” .
OK or NG

OK >>GO TO 17.
NG >> Replace EVAP canister purge volume control solenoid valve.

17 CHECK FUEL TANK TEMPERATURE SENSOR

Refer to EC-241, "Component Inspection” .
OK or NG

OK >> GO TO 18.
NG >> Replace fuel level sensor unit.

18 CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR

Refer to EC-337, "Component Inspection” .
OK or NG

OK >> GO TO 19.
NG  >> Replace EVAP control system pressure sensor.

19 CHECK EVAP PURGE LINE

Check EVAP purge line (pipe, rubber tube, fuel tank and EVAP canister) for cracks or improper connection.
Refer to EC-672, "EVAPORATIVE EMISSION LINE DRAWING" .

OK or NG

OK >> GO TO 20.
NG >> Repair or reconnect the hose.

20. CLEAN EVAP PURGE LINE

Clean EVAP purge line (pipe and rubber tube) using air blower.

>>GO TO 21.

EC-316



DTC P0442 EVAP CONTROL SYSTEM

21. cHECK EVAP/ORVR LINE

Check EVAP/ORVR line between EVAP canister and fuel tank for clogging, kink, looseness and improper con-

nection. For location, refer to EC-678, "ON BOARD REFUELING VAPOR RECOVERY (ORVR)".

OK >> GO TO 22.
NG >> Repair or replace hoses and tubes.

22. CHECK RECIRCULATION LINE

Check recirculation line between filler neck tube and fuel tank for clogging, kink, cracks, looseness and
improper connection.

OK or NG

OK >> GO TO 23.
NG >> Repair or replace hose, tube or filler neck tube.

23 CHECK REFUELING EVAP VAPOR CUT VALVE

Refer to EC-682, "Component Inspection” .
OK or NG

OK >> GO TO 24.
NG >> Replace refueling EVAP vapor cut valve with fuel tank.

24 CHECK FUEL LEVEL SENSOR

Refer to DI-31, "FUEL LEVEL SENSOR UNIT CHECK" .
OK or NG

OK >> GO TO 25.
NG >> Replace fuel level sensor unit.

25 CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
WATER SEPARATOR

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. Checkthat A and C are not clogged by blowing air into B with

; Pressure
A, and then C plugged. Bjind plug handyupump
5. Incase of NG in items 2 - 4, replace the parts. /©
NOTE: -
« Do not disassemble water separator. 4

* @ : Bottom hole (To atmosphere)
: Emergency tube (From EVAP canister)
© : Inlet port (To member)

PBIB1032E
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DTC P0444, P0445 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID

VALVE
DTC P0444, P0445 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID
VALVE PFP:14920
Description
SYSTEM DESCRIPTION
Sensor Input Signal to ECM ECM function Actuator

Crankshaft position sensor (POS)

; 1
Camshaft position sensor (PHASE) Engine speed *

Mass air flow sensor Amount of intake air

Engine coolant temperature sensor Engine coolant temperature

Battery Battery voltage**

Throttle position sensor Throttle position EVAP canister EVAP camster.purge volume
purge flow control | control solenoid valve

Accelerator pedal position sensor Accelerator pedal position

Density of oxygen in exhaust gas

Air fuel ratio (A/F) sensors 1 (Mixture ratio feedback signal)

Fuel tank temperature sensor Fuel temperature in fuel tank

Vehicle speed signal*? Vehicle speed

*1:ECM determines the start signal status by the signals of engine speed and battery voltage.
*2: This signal is sent to the ECM through CAN communication line.

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 solenoid valve changes to control the flow rate. The EVAP
canister purge volume control solenoid valve repeats ON/OFF operation according to the signal sent from the
ECM. The opening of the valve varies for optimum engine control. The optimum value stored in the ECM is
determined by considering various engine conditions. 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 solenoid valve uses a ON/ ]|

OFF duty to control the flow rate of fuel vapor from the EVAP canis-
ter. The EVAP canister purge volume control solenoid valve is

moved by ON/OFF pulses from the ECM. The longer the ON pulse, @
[\,

the greater the amount of fuel vapor that will flow through the valve.

AR
|
NaSsMNNY

I:_\_:>—~<§\@ N
o
SEF337U
CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
« Engine: After warming up Idle 0%
« Shift lever: N (A/T), Neutral (M/T)
PURG VOL C/V _ - _
« Air conditioner switch: OFF 2,000 rpm —
« No load
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DTC P0444, P0445 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID

VALVE

On Board Diagnosis Logic

UBS00971

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
Harness or connectors
i The solenoid valve circuit is open or
P0444 (I:Ec\)/nAtrlj)IC sglsairigt;?\?evglrt(j:r:if An excessively low voltage signal is sent ghorted ) P
0444 to ECM through the valve )
open EVAP canister purge volume control
solenoid valve
EVAP ist | Harness or connectors
P0445 Comrol‘::‘gl':niri(f‘;;ﬁ’fe";r‘i’:}i‘;" An excessively high voltage signal is sent | (The solenoid valve circuit is shorted.)
0445 to ECM through the valve

shorted

EVAP canister purge volume control
solenoid valve

DTC Confirmation Procedure

NOTE:

UBS00972

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm battery voltage is more than 11V at idle.

® WITH CONSULT-II
1. Turnignition switch ON.
2. Select “DATA MONITOR” mode with CONSULT-II.

3. Start engine and let it idle for at least 13 seconds.
4. |If 1sttrip DTC is detected, go to EC-322, "Diagnostic Procedure”

& WITH GST
Follow the procedure “WITH CONSULT-II” above.

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y
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DTC P0444, P0445 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID

VALVE
Wiring Diagram
- EC-PGC/V-01
BATTERY mmmm  DETECTABLE LINE FOR DTC
. NON-DETECTABLE LINE FOR DTC
IPDM E/R
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DTC P0444, P0445 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID

VALVE

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
BATTERY VOLTAGE
(11 - 14V)*
[Engine is running]
« Idle speed
[»10.0 viDiv : 50:msti:|_
EVAP canister purge vol- SEC990C
45 VIR '
ume control solenoid valve BATTERY VOLTAGE
(11 - 14V)*
[Engineis running]
« Engine speed is about 2,000 rpm (More
than 100 seconds after starting engine).
[2J10.0 v/Div SO-ms/DlvlL
SEC991C
[Engine is running]
[lgnition switch: OFF]
L 0-15Vv
| « For a few seconds after turning ignition
ECM relay switch OFF
ut | wis (Self shut-off)
[Ignition switch: OFF]
L BATTERY VOLTAGE
« A few seconds passed after turning ignition (11 - 14V)
switch OFF
119 R/IG . oo BATTERY VOLTAGE
120 RIG Power supply for ECM [Ignition switch: ON] (11 - 14V)

*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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DTC P0444, P0445 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID
VALVE

Diagnostic Procedure

1. CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE POWER SUPPLY CIR-
CuUIT

1. Turn ignition switch OFF.

2. Disconnect EVAP canister purge volume control solenoid valve
harness connector. /

3. Turn ignition switch ON.

Intake manifold collector

74 - i
EVAP canister purge volume
control solenoid valve

G Y
<

BBIA0255E

4. Check voltage between EVAP canister purge volume control

solenoid valve terminal 2 and ground with CONSULT-II or tester. i DisconNET
Voltage: Battery voltage T 1.5.
OK or NG

OK >> GO TO 3.

NG >>GOTO2. ® 9__1
G =7

2. DETECT MALFUNCTIONING PART

PBIB0192E

Check the following.

« Harness connectors E131, M92

« Harness connectors F44, F101

o IPDM E/R harness connector E121

« Harness for open or short between EVAP canister purge volume control solenoid valve and IPDM E/R
« Harness for open or short between EVAP canister purge volume control solenoid valve and ECM

>> Repair harness or connectors.

3. CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE OUTPUT SIGNAL CIR-
CUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 45 and EVAP canister purge volume control solenoid
valve terminal 1. Refer to Wiring Diagram.

Continuity should exist.

4. Also check harness for short to ground or short to power.
OK or NG

OK (With CONSULT-II)>>GO TO 5.
OK (Without CONSULT-II)>>GO TO 6.
NG >> GO TO 4.

EC-322



DTC P0444, P0445 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID

VALVE

4. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors F44, F101

« Harness for open or short between EVAP canister purge volume control solenoid valve and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE OPERATION

® With CONSULT-II
1. Reconnect all harness connectors disconnected.
2. Start engine.

3. Perform “PURG VOL CONT/V” in “ACTIVE TEST” mode with

ACTIVETEST

CONSULT-Il. Check that engine speed varies according to the

PURG VOL CONT/V

XXX %

valve opening.

MONITOR

OK or NG ENG SPEED XXX rpm
OK >>GOTO7. AJF ALPHA-B1 XX %
NG >> GO TO 6. AJF ALPHA-B2 XX %

PBIB1678E

6. CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Refer to EC-323. "Component Inspection” .
OK or NG

OK >> GO TO 7.
NG >> Replace EVAP canister purge volume control solenoid valve.

7. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

® With CONSULT-II

UBS00975

Check air passage continuity of EVAP canister purge volume control
solenoid valve using “PURG VOL CONT/V” in “ACTIVE TEST” mode
with CONSULT-II under the following conditions.

Condition Air passage continuity
(PURG VOL CONT/V value) between A and B
100% Yes
0% No

PBIB0149E
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DTC P0444, P0445 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID
VALVE

& Without CONSULT-II

Check air passage continuity of EVAP canister purge volume control
solenoid valve under the following conditions.

Air passage continuity

Condition between A and B

12V direct current supply between

terminals 1 and 2 Yes
No supply No
PBIB0150E
Removal and Installation

EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE
Refer to EM-17, "INTAKE MANIFOLD COLLECTOR".

EC-324
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DTC P0447 EVAP CANISTER VENT CONTROL VALVE

DTC P0447 EVAP CANISTER VENT CONTROL VALVE
Component Description

PFP:14935

UBS00977

The EVAP canister vent control valve is located on the EVAP canis-
ter and is used to seal the canister vent.

This solenoid 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 evaporative
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 evapo-
rative emission control system is depressurized and allows EVAP
Control System diagnosis.

To water separator

Plunger

Canister side

SEF381Z

View from under the vehicle
with rear crossmember removed

8/

— :
EVAP control system
pressure sensor A\

Jeas

“EVAP cannister
vent control valve —
A

‘A
Water separator

EVAP canister

BBIA0240E

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS00978

MONITOR ITEM CONDITION

SPECIFICATION

VENT CONT/V « Ignition switch: ON

OFF

On Board Diagnosis Logic

UBS00979

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
) ) ) ) « Harness or connectors
P0447 EVAP canister vent con- | An improper voltage signal is sent to ECM (The valve circuit is open or shorted.)
0447 trol valve circuit open through EVAP canister vent control valve. .
« EVAP canister vent control valve

EC-325



DTC P0447 EVAP CANISTER VENT CONTROL VALVE

DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm battery voltage is more than 11V at idle.

® WITH CONSULT-II

1. Turnignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II.

3. Start engine and wait at least 8 seconds. e —

4. |If1sttrip DTC is detected, go to EC-328, "Diagnostic Procedure” MONITOR NO DTG

ENG SPEED XXX rpm

SEF058Y

@ WITH GST
Follow the procedure “WITH CONSULT-II" above.
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DTC P0447 EVAP CANISTER VENT CONTROL VALVE

Wiring Diagram
BATTERY mmmm : DETECTABLE LINE FOR DTC
. NON-DETECTABLE LINE FOR DTC
IPDM E/R
RO
P DISTRIBUTION
MO(E)ULE
ENGINE ROOM) « »
"—] REFER TO “PG-POWER”.
TyEcm :
% |] RELAY
[¢]

By
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e
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W
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DTC P0447 EVAP CANISTER VENT CONTROL VALVE

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
M[L’\(I)A_\L COLOR ITEM CONDITION DATA (DC Voltage)
[Engine is running]
[lgnition switch: OFF]
L 0-1.5V
ECM relay o For ahfew seconds after turning ignition
itch OFF
11 wig (Self shut-off) swie
[lgnition switch: OFF]
L BATTERY VOLTAGE
« A few seconds passed after turning ignition (11 - 14V)
switch OFF
EVAP canister vent control " . BATTERY VOLTAGE
117 R/Y valve [lgnition switch: ON] (11 - 14V)
119 | R/IG - . BATTERY VOLTAGE
120 RIG Power supply for ECM [lgnition switch: ON] (11 - 14V)
Diagnostic Procedure
1. INSPECTION START
Do you have CONSULT-II?
Yes or No
Yes >> GO TO 2.
No >> GO TO 3.
2. CHECK EVAP CANISTER VENT CONTROL VALVE CIRCUIT
@ With CONSULT-II
1. Turnignition switch OFF and then turn ON.
2. Select “VENT CONTROL/V” in “ACTIVE TEST” mode with
CONSULT-II ACTIVE TEST
: VENT CONTROL/V OFF
3. Touch “ON/OFF” on CONSULT-II screen. MONITOR
4. Check for operating sound of the valve. ENGSPEED | XXXrpm
Clicking noise should be heard. AFALPHA-B1 | XXX %
OK or NG AJF ALPHA-B2 XXX %
OK >>GOTO7.
NG >> GO TO 3.
PBIB1679E
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DTC P0447 EVAP CANISTER VENT CONTROL VALVE

3. CHECK EVAP CANISTER VENT CONTROL VALVE POWER SUPPLY CIRCUIT

1. Turnignition switch OFF.
2. Disconnect EVAP canister vent control valve harness connector.

View from under the vehicle (®/
with rear crossmember removed

‘A
Water separator

— :
EVAP control system
pressure sensor A\

§F§
EVAP canister

BBIA0240E

3. Turn ignition switch ON.

4. Check voltage between EVAP canister vent control valve termi-
nal 1 and ground with CONSULT-II or tester.

Voltage: Battery voltage 1 .s.
OK or NG
OK >> GO TO 5. SN
NG >> GO TO 4. c‘@

2
S

o L9 )

PBIB0152E

4. DETECT MALFUNCTIONING PART

Check the following.

o Harness connectors E131, M92

« Harness connectors M84, B101

o IPDM E/R harness connector E121

« Harness for open or short between EVAP canister vent control valve and IPDM E/R
« Harness for open or short between EVAP canister vent control valve and ECM

>> Repair harness or connectors.

5. CHECK EVAP CANISTER VENT CONTROL VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN AND
SHORT

1. Turnignition switch OFF.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminal 117 and EVAP canister vent control valve terminal 2.
Refer to Wiring Diagram.
Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 7.
NG >> GO TO 6.
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DTC P0447 EVAP CANISTER VENT CONTROL VALVE

6. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors B101, M84
« Harness for open or short between EVAP canister vent control valve and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

7. CHECK RUBBER TUBE FOR CLOGGING

1. Disconnect rubber tube connected to EVAP canister vent control valve.
2. Check the rubber tube for clogging.
OK or NG

OK >> GO TO 8.
NG >> Clean the rubber tube using an air blower.

8. CHECK EVAP CANISTER VENT CONTROL VALVE

Refer to EC-330, "Component Inspection” .
OK or NG

OK >> GO TO 9.
NG >> Replace EVAP canister vent control valve.

9. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END
Component Inspection
EVAP CANISTER VENT CONTROL VALVE

® With CONSULT-II
1. Remove EVAP canister vent control valve from EVAP canister.

UBS0097D

2. Check portion B of EVAP canister vent control valve for being
rusted.
If NG, replace EVAP canister vent control valve.
If OK, go to next step.

3. Reconnect all harness connectors disconnected.
4. Turn ignition switch ON.

PBIB1033E

5. Perform “VENT CONTROL/V” in “ACTIVE TEST” mode.

ACTIVETEST

6. Check air passage continuity and operation delay time. VENT CONTROLIV | OFF
Make sure new O-ring is installed properly. MONITOR
ENG SPEED XXX rpm
Condition VENT CONTROL/V Air passage continuity between A and B AF ALPHA-B1 XXX %
ON No AJF ALPHA-B2 XXX %
OFF Yes

Operation takes less than 1 second.

If NG, replace EVAP canister vent control valve.

If OK, go to next step.

PBIB1679E
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DTC P0447 EVAP CANISTER VENT CONTROL VALVE

7. Clean the air passage (Portion A to B ) of EVAP canister vent control valve using an air blower.

8. Perform step 6 again.

® Without CONSULT-II
1. Remove EVAP canister vent control valve from EVAP canister.

2. Check portion B of EVAP canister vent control valve for being
rusted.

3. Check air passage continuity and operation delay time under the
following conditions.
Make sure new O-ring is installed properly.

Condition Air passage continuity between A and B
12V direct current supply between
. No
terminals 1 and 2
OFF Yes

Operation takes less than 1 second.

BATTERY

If NG, replace EVAP canister vent control valve.
If OK, go to next step.

4. Clean the air passage (Portion A to B ) of EVAP canister vent control valve using an air blower.
5. Perform step 3 again.

PBIB1034E
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DTC P0452 EVAP CONTROL SYSTEM PRESSURE SENSOR

DTC P0452 EVAP CONTROL SYSTEM PRESSURE SENSOR PFP:25085
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.

View from under the vehicle (®/

‘A
Water separator
with rear crossmember removed

—~ :
EVAP control system
pressure sensor A\

§F§
EVAP canister

BBIA0240E

5|
S 4.5t
o .9
o 3.5}
= 3r
S 2.;—
2 1.5/
= 1 I
©osf - .
0760.0 106.7
(450, 17.72) (800.7, 31.52)
Pressure kPa (mmHg, inHg)
(Absolute pressure) PBIBI207E
CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
EVAP SYS PRES « Ignition switch: ON Approx. 1.8 - 4.8V
On Board Diagnosis Logic
DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
EVAP control system X . « Harness or connectors
5254252 pressure sensor low An (:):celz'séll\\;lely low voltage from the sensor is (The sensor circuit is open or shorted.)
; sent to .
input « EVAP control system pressure sensor

EC-332



DTC P0452 EVAP CONTROL SYSTEM PRESSURE SENSOR

DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Always perform test at a temperature of 5°C (41°F) or more.

® WITH CONSULT-II
1. Start engine and warm it up to normal operating temperature.

2. Turn ignition switch OFF and wait at least 10 seconds.

3. Turn ignition switch ON.

4. Select “DATA MONITOR” mode with CONSULT-II. e

5. Make sure that “FUEL T/TEMP SE” is more than 0°C (32°F). MONITOR NO DTG
6. Start engine and wait at least 20 seconds. ENG SPEED 30X rpm

If 1st trip DTC is detected, go to EC-335. "Diagnostic Procedure"
. COOLANTEMP/S XXX °C

FUELT/TMP SE XXX C

SEF194Y

& WITH GST
1. Start engine and warm it up to normal operating temperature.
2. Check that voltage between ECM terminal 107 (Fuel tank tem- s

perature sensor signal) and ground is less than 4.2V. .s. i} @’w @ . //S\ )

3. Turn ignition switch OFF and wait at least 10 seconds. o
Start engine and wait at least 20 seconds. [ ecm lojconnector||

5. Select MODE 7 with GST. 107
D O

»

If 1st trip DTC is detected, go to EC-335, "Diagnostic Procedure”

PBIB1110E
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DTC P0452 EVAP CONTROL SYSTEM PRESSURE SENSOR

Wiring Diagram
EC-PRE/SE-01
EVAP CONTROL
SYSTEM s - DETECTABLE LINE FOR DTC
gEﬁgggRE s - NON-DETECTABLE LINE FOR DTC
: WITH 4-SPEED A/T
] L
G BR B
G BR B
B101
------- -------
(Cidf po= -~ (L2 -+ ----Le]
G BR B

:

-
o — w8 ©

G BR B
IZs]l &l 71l 2]l
AVCC FTPRS GND-A |ECM SENS | €M
= GND | (TRANSMISSION
CONTROL
MODULE)
o]
X

23]22]21j2019 18|17 16]15]14]13]12|11 |10} 28] 7 |6
42]41]40]39]38]37]36|35]34] 33| 32]31]30 29| 28]27]26] 25

61]60]59]58]57]56]55]54]63]52]51]50]49]a8]47]46]45]24
H.S.

80179]78177|76]75]74] 73| 72| /1 6867]66]65]64]63 B
/,

10]11]12]13]14 15[16 17]18]19

=l )
25]26]27]28]29]30]31 [32] 33}|
71 55 15 3 ) 1) 1 1 | [ ) 5] =
a3|aa]a[r el]e]| cr | TRY GR

BBWAO636E
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DTC P0452 EVAP CONTROL SYSTEM PRESSURE SENSOR

Specification data are reference values and are measured between each terminal and ground.
CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
32 BR EVAP control system pres- [lgnition switch: ON] Approximately 1.8 - 4.8V
sure sensor
48 G EVAP control system pres- [lgnition switch: ON] Approximately 5V
sure sensor power supply
Sensors' ground
(MAF sensor / IAT sensor / o )
PSP sensor / EVAP control | [Engineis running]
67 B system pressure sensor / « Warm-up condition Approximately OV
ASC_D steering switch / « Idle speed
Refrigerant pressure sen-
sor)

Diagnostic Procedure
1. RETIGHTEN GROUND SCREWS

UBS0097P

Loosen and retighten engine ground screws.

>>GO TO 2.

BBIA0232E

2 . CHECK CONNECTOR

1. Disconnect EVAP control system pressure sensor harness connector.

View from under the vehicle (®/
with rear crossmember removed

‘A
Water separator

— :
EVAP control system
pressure sensor 1\

E\Tﬁ’ canister

Y

“EVAP cannister

BBIA0240E

2. Check sensor harness connector for water.

Water should not exist.

OK or NG

OK >> GO TO 3.
NG >> Repair or replace harness connector.

EC-335



DTC P0452 EVAP CONTROL SYSTEM PRESSURE SENSOR

3. CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR POWER SUPPLY CIRCUIT

1. Turnignition switch ON.
2. Check voltage between EVAP control system pressure sensor

terminal 3 and d with CONSULT-II or tester.
erminal 3 and ground wi or tester. E—J\' @

Voltage: Approximately 5V
X

OK or NG 3

OK >> GO TO 5.
NG >> GO TO 4.

1)
D S

PBIB0138E

4. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors B101, M81
« Harness for open or short between EVAP control system pressure sensor and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR GROUND CIRCUIT FOR OPEN AND
SHORT

1. Turn ignition switch OFF.

2. Disconnect ECM harness connector.
3. Disconnect TCM harness connector.
4

Check harness continuity between EVAP control system pressure sensor terminal 1 and ECM terminal
67, TCM terminal 42.
Refer to Wiring Diagram.

Continuity should exist.
5. Also check harness for short to ground and short to power.

OK or NG

OK >> GO TO7.
NG >> GO TO 6.

6. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors B101, M81

« Harness connectors M82, F102

« Harness for open or short between EVAP control system pressure sensor and ECM
« Harness for open or short between EVAP control system pressure sensor and TCM

>> Repair open circuit or short to ground or short to power in harness or connectors.

EC-336



DTC P0452 EVAP CONTROL SYSTEM PRESSURE SENSOR

7. CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND
SHORT

2

1. Check harness continuity between ECM terminal 32 and EVAP control system pressure sensor terminal
: . . . EC
Refer to Wiring Diagram.

Continuity should exist.

2. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 9.
NG >> GO TO 8.

8. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors B101, M81
« Harness for open or short between EVAP control system pressure sensor and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

9. CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR

Refer to EC-337, "Component Inspection” .
OK or NG

OK >> GO TO 10.
NG >> Replace EVAP control system pressure sensor.

10 CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection Uasoosr
EVAP CONTROL SYSTEM PRESSURE SENSOR

1. Remove EVAP control system pressure sensor with its harness connector connected.

2. Remove EVAP control system pressure sensor from EVAP canister.
Do not reuse the O-ring, replace it with a new one.

3. Install a vacuum pump to EVAP control system pressure sensor.
4. Turn ignition switch ON and check output voltage between ECM

) ” . m CONNECT A
terminal 32 and ground under the following conditions. ﬁ@ @i@\

Applied |\4/aCl_JU|T kPa Voltage V ([ Ecm lofconnecTor]|
(mmHg, inHg) EVAP control system

Not applied 1.8-4.8 pressure sensor
-26.7 (-200, -7.87) 2.1 to 2.5V lower than above value
D S
CAUTION:

« Always calibrate the vacuum pump gauge when using it.

« Do not apply below -93.3 kPa (-700 mmHg, -27.56 inHg) or
pressure over 101.3 kPa (760 mmHg, 29.92 inHg).

5. If NG, replace EVAP control system pressure sensor.

PBIB1173E
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DTC P0453 EVAP CONTROL SYSTEM PRESSURE SENSOR

DTC P0453 EVAP CONTROL SYSTEM PRESSURE SENSOR
Component Description

PFP:25085

UBS0097R

The EVAP control system pressure sensor detects pressure in the purge line. The sensor output voltage to the

ECM increases as pressure increases.

View from under the vehicle
with rear crossmember removed

8/

—~ :
EVAP control system
pressure sensor A\

‘A
Water separator

§F§
EVAP canister

BBIA0240E

N Wb

—

Output voltage V

o

ociauinvOILTIAGIG

60.0

(450,
Pressure kPa (mmHg, inHg)
(Absolute pressure)

106.7

17.72) (800.7, 31.52)

PBIB1207E

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS0097S

MONITOR ITEM CONDITION

SPECIFICATION

EVAP SYS PRES « Ignition switch: ON

Approx. 1.8 - 4.8V

On Board Diagnosis Logic

UBS0097T

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
« Harness or connectors
(The sensor circuit is open or shorted.)
« EVAP control system pressure sensor
P0453 EVAP control system An excessively high voltage from the sensoris | « EVAP canister vent control valve
pressure sensor high .
0453 sent to ECM. EVAP canister

input

Water separator

Rubber hose from EVAP canister vent
control valve to vehicle frame

EC-338



DTC P0453 EVAP CONTROL SYSTEM PRESSURE SENSOR

DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Always perform test at a temperature of 5°C (41°F) or more.

® WITH CONSULT-II
1. Start engine and warm it up to normal operating temperature.

2. Turn ignition switch OFF and wait at least 10 seconds.

3. Turn ignition switch ON.

4. Select “DATA MONITOR” mode with CONSULT-II. e

5. Make sure that “FUEL T/TEMP SE” is more than 0°C (32°F). MONITOR NO DTG
6. Start engine and wait at least 20 seconds. ENG SPEED 30X rpm
7.

If 1st trip DTC is detected, go to EC-341, "Diagnostic Procedure”
COOLANTEMP/S XXX °C

FUELT/TMP SE XXX C

SEF194Y

@ WITH GST
1. Start engine and warm it up to normal operating temperature.
2. Check that voltage between ECM terminal 107 (Fuel tank tem-

perature sensor signal) and ground is less than 4.2V. .s. i} @’%\ @ . /,S\ )

3. Turn ignition switch OFF and wait at least 10 seconds. o
Start engine and wait at least 20 seconds. [ ecm lojconnector||

5. Select MODE 7 with GST. 107
D O

»

If 1st trip DTC is detected, go to EC-341, "Diagnostic Procedure"

PBIB1110E
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DTC P0453 EVAP CONTROL SYSTEM PRESSURE SENSOR

Wiring Diagram
EC-PRE/SE-01
EVAP CONTROL
SYSTEM s - DETECTABLE LINE FOR DTC
gEﬁgggRE s - NON-DETECTABLE LINE FOR DTC
: WITH 4-SPEED A/T
] L
G BR B
G BR B
B101
------- -------
(Cidf po= -~ (L2 -+ ----Le]
G BR B

:

-
o — w8 ©

G BR B
IZs]l &l 71l 2]l
AVCC FTPRS GND-A |ECM SENS | €M
= GND | (TRANSMISSION
CONTROL
MODULE)
o]
X

23]22]21j2019 18|17 16]15]14]13]12|11 |10} 28] 7 |6
42]41]40]39]38]37]36|35]34] 33| 32]31]30 29| 28]27]26] 25

61]60]59]58]57]56]55]54]63]52]51]50]49]a8]47]46]45]24
H.S.

80179]78177|76]75]74] 73| 72| /1 6867]66]65]64]63 B
/,

10]11]12]13]14 15[16 17]18]19

=l )
25]26]27]28]29]30]31 [32] 33}|
71 55 15 3 ) 1) 1 1 | [ ) 5] =
a3|aa]a[r el]e]| cr | TRY GR

BBWAO636E
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DTC P0453 EVAP CONTROL SYSTEM PRESSURE SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

dam-

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
32 BR EVAP control system pres- [lgnition switch: ON] Approximately 1.8 - 4.8V
sure sensor
48 G EVAP control system pres- [lgnition switch: ON] Approximately 5V
sure sensor power supply
Sensors' ground
(MAF sensor / IAT sensor / o )
PSP sensor / EVAP control | [Engineis running]
67 B system pressure sensor / « Warm-up condition Approximately OV
ASC_D steering switch / « Idle speed
Refrigerant pressure sen-
sor)

Diagnostic Procedure
1. RETIGHTEN GROUND SCREWS

UBS0097W

Loosen and retighten engine ground screws.

>>GO TO 2.

BBIA0232E

2 . CHECK CONNECTOR

1. Disconnect EVAP control system pressure sensor harness connector.

View from under the vehicle (®/
with rear crossmember removed

‘A
Water separator

— :
EVAP control system
pressure sensor 1\

E\Tﬁ’ canister

Y

“EVAP cannister

BBIA0240E

2. Check sensor harness connector for water.

Water should not exist.

OK or NG

OK >> GO TO 3.
NG >> Repair or replace harness connector.

EC-341



DTC P0453 EVAP CONTROL SYSTEM PRESSURE SENSOR

3. CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR POWER SUPPLY CIRCUIT

1. Turnignition switch ON.
2. Check voltage between EVAP control system pressure sensor

terminal 3 and d with CONSULT-II or tester.
erminal 3 and ground wi or tester. E—J\' @

Voltage: Approximately 5V
X

OK or NG 3

OK >> GO TO 5.
NG >> GO TO 4.

1)
D S

PBIB0138E

4. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors B101, M81
« Harness for open or short between EVAP control system pressure sensor and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR GROUND CIRCUIT FOR OPEN AND
SHORT

1. Turn ignition switch OFF.

2. Disconnect ECM harness connector.
3. Disconnect TCM harness connector.
4

Check harness continuity between EVAP control system pressure sensor terminal 1 and ECM terminal
67, TCM terminal 42.
Refer to Wiring Diagram.

Continuity should exist.
5. Also check harness for short to ground and short to power.

OK or NG

OK >> GO TO7.
NG >> GO TO 6.

6. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors B101, M81

« Harness for open or short between EVAP control system pressure sensor and ECM
« Harness for open or short between EVAP control system pressure sensor and TCM

>> Repair open circuit or short to ground or short to power in harness or connectors.

EC-342



DTC P0453 EVAP CONTROL SYSTEM PRESSURE SENSOR

7. CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND
SHORT

2

1. Check harness continuity between ECM terminal 32 and EVAP control system pressure sensor terminal
: . . . EC
Refer to Wiring Diagram.

Continuity should exist.

2. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 9.
NG >> GO TO 8.

8. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors B101, M81
« Harness for open or short between EVAP control system pressure sensor and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

9. CHECK RUBBER TUBE FOR CLOGGING

1. Disconnect rubber tube connected to EVAP canister vent control valve.
2. Check the rubber tube for clogging.
OK or NG

OK >> GO TO 10.
NG >> Clean the rubber tube using an air blower.

10 CHECK EVAP CANISTER VENT CONTROL VALVE

Refer to EC-330. "Component Inspection” .
OK or NG

OK >> GO TO 11.
NG >> Replace EVAP canister vent control valve.

11. cHECK EVAP CONTROL SYSTEM PRESSURE SENSOR

Refer to EC-345, "Component Inspection" .
OK or NG

OK >> GO TO 12.
NG  >> Replace EVAP control system pressure sensor.

12. cHECK RUBBER TUBE

Check obstructed rubber tube connected to EVAP canister vent control valve.
OK or NG

OK >> GO TO 13.
NG >> Clean rubber tube using an air blower, repair or replace rubber tube.

13. CHECK WATER SEPARATOR

Refer to EC-317, "Component Inspection” .
OK or NG

OK >> GO TO 14.
NG  >> Replace water separator.

EC-343



DTC P0453 EVAP CONTROL SYSTEM PRESSURE SENSOR

14 CHECK IF EVAP CANISTER SATURATED WITH WATER

1. Remove EVAP canister with EVAP canister vent control valve and EVAP control system pressure sensor

attached.
2. Check if water will drain from the EVAP canister. N
Yes or No EVAP ﬁ
Yes >> GO TO 15. canister. [l

No >>GO TO 17.

EVAP
canister vent
control valve

‘ PBIB1381E

15. cHECK EVAP CANISTER

Weigh the EVAP canister with the EVAP canister vent control valve and EVAP control system pressure sensor
attached.
The weight should be less than 2.1 kg (4.6 Ib).

OK or NG

OK >> GO TO 17.
NG >> GO TO 16.

16 DETECT MALFUNCTIONING PART

Check the following.
o EVAP canister for damage
« EVAP hose between EVAP canister and water separator for clogging or poor connection

>> Repair hose or replace EVAP canister.

17. cCHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

EC-344



DTC P0453 EVAP CONTROL SYSTEM PRESSURE SENSOR

Component Inspection

EVAP CONTROL PRESSURE SENSOR
Remove EVAP control system pressure sensor with its harness connector connected.

Remove EVAP control system pressure sensor from EVAP canister.
Do not reuse the O-ring, replace it with a new one.

Install a vacuum pump to EVAP control system pressure sensor.

Turn ignition switch ON and check output voltage between ECM
terminal 32 and ground under the following conditions.

1.
2.

3.

Applied vacuum kPa
(mmHg, inHg)

Voltage V

Not applied

1.8-438

-26.7 (-200, -7.87)

2.1 to 2.5V lower than above value

CAUTION:

« Always calibrate the vacuum pump gauge when using it.

« Do not apply below -93.3 kPa (-700 mmHg, -27.56 inHg) or
pressure over 101.3 kPa (760 mmHg, 29.92 inHg).

If NG, replace EVAP control system pressure sensor.

EC-345

UBS0097X

ECM

HEOE
Il

[o] connecToR||

EVAP control system
pressure sensor

e
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DTC P0455 EVAP CONTROL SYSTEM

DTC P0455 EVAP CONTROL SYSTEM PFP:14950

On Board Diagnosis Logic

This diagnosis detects a very large leak (fuel filler cap fell off etc.) in EVAP system between the fuel tank and
EVAP canister purge volume control solenoid valve.

/Air cleaner

Mass air flow sensor

EVAP canister EVAP control system pressure sensor
purge volume

control solenoid
valve Refueling EVAP vapor cut valve

Throttle
valve

| |

EVAP canister
vent control
valve

EVAP Fuel tank temperature sensor

canister Fuel tank

Fuel level sensor

PBIB1026E

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

« Fuel filler cap remains open or fails to
close.

« Incorrect fuel tank vacuum relief valve
« Incorrect fuel filler cap used
« Foreign matter caught in fuel filler cap.

« Leakisin line between intake manifold
and EVAP canister purge volume control
solenoid valve.

« Foreign matter caught in EVAP canister
vent control valve.

« EVAP canister or fuel tank leaks

« EVAP purge line (pipe and rubber tube)

EVAP control system has a very large leak such leaks

as fuel filler cap fell off, EVAP control system « EVAP purge line rubber tube bent.

does not operate properly. « Blocked or bent rubber tube to EVAP
control system pressure sensor

P0455 EVAP control system
0455 gross leak detected

« Loose or disconnected rubber tube

« EVAP canister vent control valve and the
circuit

« EVAP canister purge volume control
solenoid valve and the circuit

« Fuel tank temperature sensor

« O-ring of EVAP canister vent control
valve is missing or damaged.

« EVAP control system pressure sensor
« Refueling EVAP vapor cut valve
« ORVR system leaks

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.

EC-346



DTC P0455 EVAP CONTROL SYSTEM

« If the fuel filler cap is not tightened properly, the MIL may come on.
« Useonly agenuine NISSAN rubber tube as a replacement.

DTC Confirmation Procedure

CAUTION:
Never remove fuel filler cap during the DTC Confirmation Procedure.
NOTE:

« Make sure that EVAP hoses are connected to EVAP canister purge volume control solenoid valve
properly.

« If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait
at least 10 seconds before conducting the next test.

TESTING CONDITION:

o Perform “DTC WORK SUPPORT” when the fuel level is between 1/4 and 3/4 full, and vehicle is
placed on flat level surface.

« Open engine hood before conducting the following procedures.

Q WITH CONSULT-II

Tighten fuel filler cap securely until ratcheting sound is heard.

Turn ignition switch ON.

Turn ignition switch OFF and wait at least 10 seconds.

Turn ignition switch ON and select “DATA MONITOR” mode with CONSULT-II.

Make sure 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)

6. Select “EVAP SML LEAK P0442/P1442" of “EVAPORATIVE SYSTEM” in “DTC WORK SUPPORT"” mode
with CONSULT-II.
Follow the instruction displayed.

ahr~wdPg

EVAP SML LEAK P0442/P1442 EVAP SML LEAK P0442/P1442 EVAP SML LEAK P0442/P1442

1)FOR BEST RSLT,PERFORM
AT FOLLOWING CONDITIONS.

MAINTAIN
-FUEL LEVEL: 1/4-3/4 1600 - 2100 RPM UNTIL FINAL
-AMBIENT TEMP: 0-30 C(32-86F), WAIT RESULT APPEARS.

-OPEN ENGINE HOOD. » 270 10 MINUTES. » (APPROX. 3 MINUTES)
2)START ENG WITH VHCL KEEP ENGINE RUNNING

STOPPED. IF ENG IS ON,STOP AT IDLE SPEED.

FOR 5 SEC.THEN RESTART.
3)TOUCH START.

1600 rpm 1850 rpm 2100 rpm

PBIB0829E

NOTE:

If the engine speed cannot be maintained within the range displayed on the CONSULT-II screen, go to
EC-82, "Basic Inspection" .

7. Make sure that “OK” is displayed.

If “NG” is displayed, select “SELF-DIAG RESULTS” mode and EVAP SWL LEAK Possaian
make sure that “EVAP GROSS LEAK [P0455]" is displayed. If it

is displayed, refer to EC-348, "Diagnostic Procedure"” . oK

If PO442 is displayed, perform Diagnostic Procedure for DTC

P0442, EC-311, "Diagnostic Procedure" . SELE-DIAG RESULTS

NO DTC DETECTED.
FURTHER TESTING
MAY BE REQUIRED.

SEC763C

EC-347



DTC P0455 EVAP CONTROL SYSTEM

@ WITH GST

NOTE:

Be sure to read the explanation of Driving Pattern on EC-62 before driving vehicle.
1. Start engine.

2. Drive vehicle according to Driving Pattern, EC-62 .

3. Stop vehicle.

4. Select MODE 1 with GST.

If SRT of EVAP system is not set yet, go to the following step.
If SRT of EVAP system is set, the result will be OK.

5. Turn ignition switch OFF and wait at least 10 seconds.

6. Start engine.
It is not necessary to cool engine down before driving.

7. Drive vehicle again according to the Driving Pattern, EC-62 .
8. Stop vehicle.
9. Select MODE 3 with GST.

If PO455 is displayed on the screen, go to EC-348, "Diagnostic Procedure" .

If PO442 is displayed on the screen, go to Diagnostic Procedure, for DTC P0442, EC-311 .
If PO441 is displayed on the screen, go to Diagnostic Procedure for DTC P0441, EC-305 .
If PO455, P0441, P0442 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.

Diagnostic Procedure
1. CHECK FUEL FILLER CAP DESIGN

UBS00980

1. Turn ignition switch OFF.

2. Check for genuine NISSAN fuel filler cap design.
OK or NG

OK
NG

>> GO TO 2.
>> Replace with genuine NISSAN fuel filler cap. ‘

SEF915U

2. CHECK FUEL FILLER CAP INSTALLATION

Check that the cap is tightened properly by rotating the cap clockwise.

OK or NG
OK >>GO TO 3.
NG >> 1. Open fuel filler cap, then clean cap and fuel filler neck threads using air blower.

2. Retighten until ratcheting sound is heard.

3. CHECK FUEL FILLER CAP FUNCTION

Check for air releasing sound while opening the fuel filler cap.

OK or NG
OK >> GO TO 5.
NG >> GO TO 4.

EC-348
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4. CHECK FUEL TANK VACUUM RELIEF VALVE

Refer to EC-674, "FUEL TANK VACUUM RELIEF VALVE (BUILT INTO FUEL FULLER CAP)".

OK or NG
OK >>GOTOS5. EC
NG >> Replace fuel filler cap with a genuine one.

5. CHECK EVAP PURGE LINE

Check EVAP purge line (pipe, rubber tube, fuel tank and EVAP canister) for cracks, improper connection or
disconnection.
Refer to EC-672, "EVAPORATIVE EMISSION LINE DRAWING" .

OK or NG

OK >> GO TO 6.
NG >> Repair or reconnect the hose.

6. CLEAN EVAP PURGE LINE

Clean EVAP purge line (pipe and rubber tube) using air blower.

>> GO TO7.

7. CHECK EVAP CANISTER VENT CONTROL VALVE

Check the following.

« EVAP canister vent control valve is installed properly.
Refer to EC-675, "Removal and Installation” .

o« EVAP canister vent control valve.
Refer to EC-330, "Component Inspection” .

OK or NG

OK >> GO TO 8.
NG >> Repair or replace EVAP canister vent control valve and O-ring.

EC-349
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8. INSTALL THE PRESSURE PUMP

To locate the EVAP leak, install EVAP service port adapter and pres-
sure pump to EVAP service port securely.

NOTE:

Improper installation of the EVAP service port adapter to the
EVAP service port may cause leaking.

/ Intake manifold collector

BBIA0256E

EVAP service port adapter

EVAP
service

port

Pressure
pump

SEF916U

Models with CONSULT-II>>GO TO 9.
Models without CONSULT-II>>GO TO 10.

9. CHECK FOR EVAP LEAK

(® With CONSULT-II
1. Turn ignition switch ON.

2. Select “EVAP SYSTEM CLOSE" of “WORK SUPPORT” mode

with CONSULT-II EVAP SYSTEM CLOSE
. . . . APPLY PRESSURETO
3. Touch “START” and apply pressure into the EVAP line until the SERVICE PORTTO RANGE
pressure indicator reaches the middle of the bar graph. BELOW.
NOTE: DO NOT EXCEED 0.6psi.

« Never use compressed air or a high pressure pump.

« Do not exceed 4.12 kPa (0.042 kg/cm2 , 0.6 psi) of pres-
sure in the system.

0.2 0.4

___ IS

PEF917U

4. Using EVAP leak detector, locate the EVAP leak. For the leak
detector, refer to the instruction manual for more details.
Refer to EC-672, "EVAPORATIVE EMISSION LINE DRAWING"

l.eak detector

OK or NG

OK >> GO TO 11.
NG >> Repair or replace.

SEF200U
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10. cHECK FOR EVAP LEAK

& Without CONSULT-II
1. Turnignition switch OFF.

2. Apply 12 volts DC to EVAP canister vent control valve. The valve will close. (Continue to apply 12 volts

until the end of test.)

View from under the vehicle (®/
with rear crossmember removed

‘A
Water separator

—~ :
EVAP control system
pressure sensor 1\

“EVAP cannister
vent control valve —
A

BBIA0240E

3. Pressurize the EVAP line using pressure pump with 1.3 to 2.7 kPa (10 to 20 mmHg, 0.39 to 0.79 inHg),

then remove pump and EVAP service port adapter.

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

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

4. Using EVAP leak detector, locate the EVAP leak. For the leak
detector, refer to the instruction manual for more details. Refer
to EC-672, "EVAPORATIVE EMISSION LINE DRAWING" .

OK or NG

OK >> GO TO 12.
NG >> Repair or replace.

l.eak detector

SEF200U

11 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE OPERATION

) With CONSULT-II
1. Disconnect vacuum hose to EVAP canister purge volume control solenoid valve at EVAP service port.
Start engine.

ACTIVETEST

2.
3. Perform “PURG VOL CONT/V” in “ACTIVE TEST” mode.
4

Touch “Qu” on CONSULT-Il screen to increase “PURG VOL PURG VOL CONTIV| XXX %
CONT/V” opening to 100%. MONITOR
5. Check vacuum hose for vacuum when revving engine up to ENGSPEED | XXXrpm
2,000 rpm. AJF ALPHA-B1 XX %
OK or NG AJF ALPHA-B2 XX %

OK >> GO TO 14.
NG >> GO TO 13.

PBIB1678E

EC-351



DTC P0455 EVAP CONTROL SYSTEM

12 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE OPERATION

& Without CONSULT-II

Start engine and warm it up to normal operating temperature.

Stop engine.

Disconnect vacuum hose to EVAP canister purge volume control solenoid valve at EVAP service port.
Start engine and let it idle for at least 80 seconds.

Check vacuum hose for vacuum when revving engine up to 2,000 rpm.

a ks wnE

Vacuum should exist.

OK or NG

OK >> GO TO 15.
NG >> GO TO 13.

13. cHECK VACUUM HOSE

Check vacuum hoses for clogging or disconnection. Refer to EC-25, "Vacuum Hose Drawing" .
OK or NG

OK (With CONSULT-II)>>GO TO 14.
OK (Without CONSULT-II)>>GO TO 15.
NG >> Repair or reconnect the hose.

14 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

® With CONSULT-II
1. Start engine.

2. Perform “PURG VOL CONT/V" in “ACTIVE TEST” mode with
CONSULT-Il. Check that engine speed varies according to the

ACTIVETEST
PURG VOL CONT/V| XXX %

valve opening. VONITOR
OK or NG ENG SPEED XXX rpm
OK >> GO TO 16. AJF ALPHA-B1 XX %
NG >> GO TO 15. AJF ALPHA-B2 XX %

PBIB1678E

15 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Refer to EC-323, "Component Inspection” .
OK or NG

OK >> GO TO 16.
NG >> Replace EVAP canister purge volume control solenoid valve.

16 CHECK FUEL TANK TEMPERATURE SENSOR

Refer to EC-241, "Component Inspection” .
OK or NG

OK >> GO TO 17.
NG >> Replace fuel level sensor unit.

EC-352
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17 CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR

Refer to EC-337, "Component Inspection” .

OK or NG
OK >>GOTO18. EC
NG >> Replace EVAP control system pressure sensor.

18 CHECK EVAP/ORVR LINE

Check EVAP/ORVR line between EVAP canister and fuel tank for clogging, kink, looseness and improper con-
nection. For location, refer to EC-678, "ON BOARD REFUELING VAPOR RECOVERY (ORVR)".

OK or NG

OK >> GO TO 19.
NG >> Repair or replace hoses and tubes.

19. cHECK RECIRCULATION LINE

Check recirculation line between filler neck tube and fuel tank for clogging, kink, cracks, looseness and
improper connection.

OK or NG

OK >> GO TO 20.
NG >> Repair or replace hose, tube or filler neck tube.

20 CHECK REFUELING EVAP VAPOR CUT VALVE

Refer to EC-682, "Component Inspection" .
OK or NG

OK >> GO TO 21.
NG >> Replace refueling EVAP vapor cut valve with fuel tank.

21 CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

EC-353
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DTC P0456 EVAP CONTROL SYSTEM PFP:14950

On Board Diagnosis Logic
This diagnosis detects very small leaks in the EVAP line between fuel tank and EVAP canister purge volume
control solenoid valve, using the intake manifold vacuum in the same way as conventional EVAP small leak
diagnosis.

If ECM judges a leak which corresponds to a very small leak, the very small leak P0456 will be detected.

If ECM judges a leak equivalent to a small leak, EVAP small leak P0442 will be detected.

If ECM judges there are no leaks, the diagnosis will be OK.

/Air cleaner

Mass air flow sensor

EVAP canister EVAP control system pressure sensor
purge volume
control solenoid
valve

Throttle
valve
Refueling EVAP vapor cut valve

| | /.

EVAP canister
vent control
valve

EVAP Fuel tank temperature sensor

canister

Fuel tank

Fuel level sensor

PBIB1026E
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DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

« Incorrect fuel tank vacuum relief valve
« Incorrect fuel filler cap used
« Fuelfiller cap remains open or fails to close.

« Foreign matter caught in fuel filler cap.

« Leak is in line between intake manifold and EVAP
canister purge volume control solenoid 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

Evaporative emission « EVAP system has a very small pressure sensor

P0456 control system very leak. « Loose or disconnected rubber tube

0456 small leak (negative « EVAP system does not operate « EVAP canister vent control valve and the circuit
pressure check) properly. « EVAP canister purge volume control solenoid valve

and the circuit
« Fuel tank temperature sensor

« O-ring of EVAP canister vent control valve is missing
or damaged

« Water separator

« EVAP canister is saturated with water
« EVAP control system pressure sensor
« Refueling EVAP vapor cut valve

+« ORVR system leaks

« Fuel level sensor and the circuit

« Foreign matter caught in EVAP canister purge vol-
ume control solenoid valve

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 If the fuel filler cap is not tightened properly, the MIL may come on.
« Useonly agenuine NISSAN rubber tube as a replacement.

DTC Confirmation Procedure
NOTE:

« |If DTC P0456 is displayed with P0442, first perform trouble diagnosis for DTC P0456.

o After repair, make sure that the hoses and clips are installed properly.

« If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait
at least 10 seconds before conducting the next test.

TESTING CONDITION:
« Open engine hood before conducting following procedure.

« If any of following conditions are met just before the DTC confirmation procedure, leave the vehi-
cle for more than 1 hour.

- Fuel filler cap is removed.

- Refilled or drained the fuel.

- EVAP component parts is/are removed.

. Before performing the following procedure, confirm that battery voltage is more than 11V at idle.

EC-355
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® WITH CONSULT-II
1. Turnignition switch ON and select “DATA MONITOR" mode with CONSULT-II.

2. Make sure the following conditions are met.
FUEL LEVEL SE: 0.25 - 1.4V
COOLAN TEMP/S: 0 - 32°C (32 - 90°F)
FUEL T/TMP SE: 0 - 35°C (32 - 95°F)
INT A/TEMP SE: More than 0°C (32°F)
If NG, turn ignition switch OFF and leave the vehicle in a cool place (soak the vehicle) or refilling/draining
fuel until the output voltage condition of the “FUEL LEVEL SE” meets within the range above and leave
the vehicle for more than 1 hour. Then start from step 1).

3. Turn ignition switch OFF and wait at least 10 seconds.
Turn ignition switch ON.
5. Select “"EVAP V/S LEAK P0456/P1456" of “EVAPORATIVE SYSTEM” in “DTC WORK SUPPORT” mode

with CONSULT-II.
Follow the instruction displayed.

»

EVAP V/S LEAK P0456/P1456 EVAP V/S LEAK P0456/P1456 EVAP V/S LEAK P0456/P1456

CHECK FUEL LEVEL SENSOR(V).
SEE SERVICE MANUAL FOR
SPECIFICATION.

1S THE VOLTAGE WITHIN THE
SPECIFICATION? MAINTAIN

1800-2800 RPM UNTIL FINAL RESULT
MONITOR » APPEARS. »

FUEL LEVEL SE XXXV

OK

1800 rpm 2300 rpm 2800 rpm

PBIB0O837E

6. Make sure that “OK” is displayed.
If “NG” is displayed, refer to EC-357, "Diagnostic Procedure" .

NOTE:
. If the engine speed cannot be maintained within the range displayed on CONSULT-II screen, go

to EC-82, "Basic Inspection” .
« Make sure that EVAP hoses are connected to EVAP canister purge volume control solenoid
valve properly.

Overall Function Check
& WITH GST
Use this procedure to check the overall function of the EVAP very small leak function. During this check, a
DTC might not be confirmed.

CAUTION:
« Never use compressed air, doing so may damage the EVAP system.

« Do not start engine.

« Do not exceeded 4.12 kPa (0.042 kg/cm? , 0.6 psi).

1. Attach the EVAP service port adapter securely to the EVAP ser-
vice port.

/ Intake manifold collector

BBIA0256E
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Set the pressure pump and a hose.

Also set a vacuum gauge via 3-way connector and a hose.

Turn ignition switch ON.

Connect GST and select MODE 8.

Using MODE 8 control the EVAP canister vent control valve
(close). EVAP

7. Apply pressure and make sure the following conditions are sat- service
isfied. port
Pressure to be applied: 2.7 kPa (20 mmHg, 0.79 inHg)
Time to be waited after the pressure drawn in to the EVAP Pressure pump
system and the pressure to be dropped: 60 seconds and
the pressure should not be dropped more than 0.4 kPa (3 mmHg, 0.12 inHg).
If NG, go to EC-357, "Diagnostic Procedure" .

If OK, go to next step.

8. Disconnect GST.

9. Start engine and warm it up to normal operating temperature.
10. Turn ignition switch OFF and wait at least 10 seconds.

11. Restart engine and let it idle for 90 seconds.

12. Keep engine speed at 2,000 rpm for 30 seconds.

13. Turn ignition switch OFF.

NOTE:
For more information, refer to GST instruction manual.

Diagnostic Procedure
1. CHECK FUEL FILLER CAP DESIGN

Adapter for EVAP service port

o g wN

SEF462UI

1. Turnignition switch OFF.
2. Check for genuine NISSAN fuel filler cap design.
OK or NG

OK >> GO TO 2.
NG >> Replace with genuine NISSAN fuel filler cap. ‘

N/

SEF915U

2. CHECK FUEL FILLER CAP INSTALLATION

Check that the cap is tightened properly by rotating the cap clockwise.
OK or NG

OK >> GO TO 3.
NG >> 1. Open fuel filler cap, then clean cap and fuel filler neck threads using air blower.

2. Retighten until ratcheting sound is heard.

3. CHECK FUEL FILLER CAP FUNCTION

Check for air releasing sound while opening the fuel filler cap.
OK or NG

OK >> GO TO 5.
NG >> GO TO 4.

EC-357
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4. CHECK FUEL TANK VACUUM RELIEF VALVE

Refer to EC-674, "FUEL TANK VACUUM RELIEF VALVE (BUILT INTO FUEL FULLER CAP)".

OK or NG
OK >> GO TO 5.

NG >> Replace fuel filler cap with a genuine one.

5. INSTALL THE PRESSURE PUMP

To locate the EVAP leak, install EVAP service port adapter and pres-
sure pump to EVAP service port securely. For the location of EVAP
service port, refer to EC-672, "EVAPORATIVE EMISSION LINE

DRAWING" .

NOTE:

/ Intake manifold collector

BBIA0256E

EVAP
service
port

EVAP service port adapter

Pressure
pump

SEF916U

Improper installation of the EVAP service port adapter to the EVAP service port may cause leaking.

Models with CONSULT-II>>GO TO 6.

Models without CONSULT-II>>GO TO 7.

EC-358
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6. CHECK FOR EVAP LEAK

) With CONSULT-II

1. Turnignition switch ON.
2. Select “EVAP SYSTEM CLOSE” of “WORK SUPPORT” mode with CONSULT-II. EC
3. Touch “START” and apply pressure into the EVAP line until the

pressure indicator reaches the middle of the bar graph. EVAP SYSTEM CLOSE
APPLY PRESSURETO

NOTE: SERVICE PORT TO RANGE

« Never use compressed air or a high pressure pump. BELOW.
DO NOT EXCEED 0.6psi.

« Do not exceed 4.12 kPa (0.042 kg/cm? , 0.6 psi) of pres-

sure in the system.

0.2 0.4

PEF917U

4. Using EVAP leak detector, locate the EVAP leak. For the leak
detector, refer to the instruction manual for more details.
Refer to EC-672, "EVAPORATIVE EMISSION LINE DRAWING"

l.eak detector

OK or NG

OK >> GO TO 8.
NG >> Repair or replace.

SEF200U
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7. CHECK FOR EVAP LEAK

& Without CONSULT-II
1. Turn ignition switch OFF.

2. Apply 12 volts DC to EVAP canister vent control valve. The valve will close. (Continue to apply 12 volts
until the end of test.)

View from under the vehicle (®/
with rear crossmember removed

‘A
Water separator

—~ :
EVAP control system
pressure sensor 1\

“EVAP cannister
vent control valve —
A

BBIA0240E
3. Pressurize the EVAP line using pressure pump with 1.3 to 2.7 kPa (10 to 20 mmHg, 0.39 to 0.79 inHg),
then remove pump and EVAP service port adapter.

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

« Do not exceed 4.12 kPa (0.042 kg/cm? , 0.6 psi) of pressure in the system.
4. Using EVAP leak detector, locate the EVAP leak. For the leak
detector, refer to the instruction manual for more details. Refer
to EC-672, "EVAPORATIVE EMISSION LINE DRAWING" .
OK or NG

OK >> GO TO 8.
NG >> Repair or replace.

l.eak detector

SEF200U

8. CHECK WATER SEPARATOR

Refer to EC-363, "Component Inspection” .
OK or NG

OK >> GO TO 9.
NG >> Replace water separator.

9. CHECK EVAP CANISTER VENT CONTROL VALVE

Check the following.

« EVAP canister vent control valve is installed properly.
Refer to EC-675, "Removal and Installation" .

« EVAP canister vent control valve.
Refer to EC-330, "Component Inspection” .

OK or NG

OK >> GO TO 10.
NG >> Repair or replace EVAP canister vent control valve and O-ring.

EC-360
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10 CHECK IF EVAP CANISTER SATURATED WITH WATER

1. Remove EVAP canister with EVAP canister vent control valve and EVAP control system pressure sensor

attached.
2. Does water drain from the EVAP canister? N
Yes or No ﬁ

Yes >> GO TO 11. canister [l
No (With CONSULT-II)>>GO TO 13.
No (Without CONSULT-I)>>GO TO 14.

EVAP
canister vent
control valve

‘ PBIB1381E

11. cHECK EVAP CANISTER

Weigh the EVAP canister with the EVAP canister vent control valve and EVAP control system pressure sensor
attached.
The weight should be less than 2.1 kg (4.6 Ib).

OK or NG

OK (With CONSULT-II)>>GO TO 13.
OK (Without CONSULT-11)>>GO TO 14.
NG >> GO TO 12.

12 DETECT MALFUNCTIONING PART

Check the following.
« EVAP canister for damage
« EVAP hose between EVAP canister and water separator for clogging or poor connection

>> Repair hose or replace EVAP canister.

13 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE OPERATION

® With CONSULT-II
1. Disconnect vacuum hose to EVAP canister purge volume control solenoid valve at EVAP service port.
2. Start engine.

3. Perform “PURG VOL CONT/V" in “ACTIVE TEST” mode.
4

ACTIVETEST

Touch “Qu” on CONSULT-Il screen to increase “PURG VOL PURG VOL CONTIV| XXX %
CONT/V” opening to 100%. MONITOR
5. Check vacuum hose for vacuum when revving engine up to ENGSPEED | XXX rpm
2,000 rpm. AJE ALPHA-B1 XX %
OK or NG AJF ALPHA-B2 XX %

OK >> GO TO 16.
NG >> GO TO 15.

PBIB1678E
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14 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE OPERATION

& Without CONSULT-II

Start engine and warm it up to normal operating temperature.

Stop engine.

Disconnect vacuum hose to EVAP canister purge volume control solenoid valve at EVAP service port.
Start engine and let it idle for at least 80 seconds.

Check vacuum hose for vacuum when revving engine up to 2,000 rpm.

a ks wnE

Vacuum should exist.

OK or NG

OK >> GO TO 17.
NG >> GO TO 15.

15. cHEck vacuum HosE

Check vacuum hoses for clogging or disconnection. Refer to EC-25, "Vacuum Hose Drawing" .
OK or NG

OK >> GO TO 16.
NG >> Repair or reconnect the hose.

16 CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Refer to EC-323, "Component Inspection” .
OK or NG

OK >>GO TO 17.
NG >> Replace EVAP canister purge volume control solenoid valve.

17 CHECK FUEL TANK TEMPERATURE SENSOR

Refer to EC-241, "Component Inspection” .
OK or NG

OK >> GO TO 18.
NG >> Replace fuel level sensor unit.

18 CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR

Refer to EC-337, "Component Inspection” .
OK or NG

OK >> GO TO 19.
NG  >> Replace EVAP control system pressure sensor.

19 CHECK EVAP PURGE LINE

Check EVAP purge line (pipe, rubber tube, fuel tank and EVAP canister) for cracks or improper connection.
Refer to EC-672, "EVAPORATIVE EMISSION LINE DRAWING" .

OK or NG

OK >> GO TO 20.
NG >> Repair or reconnect the hose.

20. CLEAN EVAP PURGE LINE

Clean EVAP purge line (pipe and rubber tube) using air blower.

>>GO TO 21.

EC-362
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21. cHECK EVAP/ORVR LINE

Check EVAP/ORVR line between EVAP canister and fuel tank for clogging, kink, looseness and improper con-

nection. For location, refer to EC-678, "ON BOARD REFUELING VAPOR RECOVERY (ORVR)".

OK >> GO TO 22.
NG >> Repair or replace hoses and tubes.

22. CHECK RECIRCULATION LINE

Check recirculation line between filler neck tube and fuel tank for clogging, kink, cracks, looseness and
improper connection.

OK or NG

OK >> GO TO 23.
NG >> Repair or replace hose, tube or filler neck tube.

23 CHECK REFUELING EVAP VAPOR CUT VALVE

Refer to EC-682, "Component Inspection” .
OK or NG

OK >> GO TO 24.
NG >> Replace refueling EVAP vapor cut valve with fuel tank.

24 CHECK FUEL LEVEL SENSOR

Refer to DI-31, "FUEL LEVEL SENSOR UNIT CHECK" .
OK or NG

OK >> GO TO 25.
NG >> Replace fuel level sensor unit.

25 CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
WATER SEPARATOR

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. Checkthat A and C are not clogged by blowing air into B with

; Pressure
A, and then C plugged. Bjind plug handyupump
5. Incase of NG in items 2 - 4, replace the parts. /©
NOTE: -
« Do not disassemble water separator. 4

* @ : Bottom hole (To atmosphere)
: Emergency tube (From EVAP canister)
© : Inlet port (To member)

PBIB1032E
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DTC P0460 FUEL LEVEL SENSOR

DTC P0460 FUEL LEVEL SENSOR

Component Description

The fuel level sensor is mounted in the fuel level sensor unit. The
sensor detects a fuel level in the fuel tank and transmits a signal to
the unified meter and A/C amp. The unified meter and A/C amp.
sends the fuel level sensor signal to the ECM through CAN commu-
nication line.

It consists of two parts, one is mechanical float and the other is vari-
able resistor. Fuel level sensor output voltage changes depending on
the movement of the fuel mechanical float.

PFP:25060

UBS00985

Fuel pressure
regulator

Fuel pump, fuel
level sensor unit
and fuel filter

BBIAO0O81E

On Board Diagnosis Logic

NOTE:

If DTC P0460 is displayed with DTC U1000 or U1001, first perform the trouble diagnosis for DTC U1000,
U1001. Refer to EC-145, "DTC U1000, U1001 CAN COMMUNICATION LINE" .

When the vehicle is parked, naturally the fuel level in the fuel tank is stable. It means that output signal of the
fuel level sensor does not change. If ECM senses sloshing signal from the sensor, fuel level sensor malfunc-
tion is detected.

UBS00986

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

» Harness or connectors
(The CAN communication line is open or

P0460
0460

Fuel level sensor circuit
noise

Even though the vehicle is parked, a signal
being varied is sent from the fuel level sensor
to ECM.

shorted)

Harness or connectors
(The sensor circuit is open or shorted)

« Unified meter and A/C amp.
« Fuel level sensor

DTC Confirmation Procedure

NOTE:
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

® WITH CONSULT-II

1. Turn ignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II.

3. Start engine and wait maximum of 2 consecutive minutes.

4. |If 1sttrip DTC is detected, go to EC-365. "Diagnostic Procedure"

UBS00987

DATA MONITOR
MONITOR NO DTC

XXX C
XXXV

FUELT/TMP SE
FUEL LEVEL SE

SEF195Y

& WITH GST
Follow the procedure “WITH CONSULT-II" above.

EC-364
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Diagnostic Procedure
1. cHECK DTC WITH UNIFIED METER AND A/C AMP.

Refer to DI-36, "SELF-DIAGNOSTIC RESULTS".
OK or NG EC

OK >> GO TO 2.
NG >> Go to DI-24, "Fuel Level Sensor Signal Inspection 1" .

2. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Removal and Installation
FUEL LEVEL SENSOR

Refer to FL-5, "FUEL LEVEL SENSOR UNIT, FUEL FILTER AND FUEL PUMP ASSEMBLY" .

EC-365
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DTC P0461 FUEL LEVEL SENSOR

DTC P0461 FUEL LEVEL SENSOR PFP:25060

Component Description

The fuel level sensor is mounted in the fuel level sensor unit. The
sensor detects a fuel level in the fuel tank and transmits a signal to
the unified meter and A/C amp. The unified meter and A/C amp.
sends the fuel level sensor signal to the ECM through CAN commu-
nication line.

It consists of two parts, one is mechanical float and the other is vari-
able resistor. Fuel level sensor output voltage changes depending on
the movement of the fuel mechanical float.

Fuel pressure
regulator

Fuel pump, fuel
level sensor unit
and fuel filter

BBIAO0O81E

On Board Diagnosis Logic

NOTE:

If DTC P0461 is displayed with DTC U1000 or U1001, first perform the trouble diagnosis for DTC U1000,
U1001. Refer to EC-145, "DTC U1000, U1001 CAN COMMUNICATION LINE" .

Driving long distances naturally affect fuel gauge level.

This diagnosis detects the fuel gauge malfunction of the gauge not moving even after a long distance has
been driven.

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

« Harness or connectors
(The CAN communication line is open or
The output signal of the fuel level sensor does shorted)

P0461 Fuel level sensor circuit | not change within the specified range even « Harness or connectors

0461 range/performance though the vehicle has been driven a long dis- (The sensor circuit is open or shorted)
tance.
« Unified meter and A/C amp.
« Fuel level sensor
Overall Function Check

Use this procedure to check the overall function of the fuel level sensor function. During this check, a 1st trip
DTC might not be confirmed.

WARNING:

When performing following procedure, be sure to observe the handling of the fuel. Refer to FL-9.
"FUEL TANK" .

TESTING CONDITION:

Before starting overall function check, preparation of draining fuel and refilling fuel is required.

® WITH CONSULT-II

NOTE:
Start from step 11, if it is possible to confirm that the fuel cannot be drained by 30 ¢ (7-7/8 US gal, 6-5/
8 Imp gal) in advance.

1. Prepare a fuel container and a spare hose.

Release fuel pressure from fuel line, refer to EC-48, "FUEL PRESSURE RELEASE" .
Remove the fuel feed hose on the fuel level sensor unit.

Connect a spare fuel hose where the fuel feed hose was removed.

Turn ignition switch OFF and wait at least 10 seconds then turn ON.

Select “FUEL LEVEL SE” in “DATA MONITOR” mode with CONSULT-II.

o gk wn

EC-366
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DTC P0461 FUEL LEVEL SENSOR

7. Check “FUEL LEVEL SE” output voltage and note it.
8. Select “FUEL PUMP” in “ACTIVE TEST” mode with CONSULT-

1.
FUELT/TMPSE XXX 'C

9. Touch “ON” and drain fuel approximately 30 ¢ (7-7/8 US gal, 6- FUELLEVELSE XXXV -
EC

DATA MONITOR
MONITOR NO DTC

5/8 Imp gal) and stop it.
10. Fill fuel into the fuel tank for 30 ¢ (7-7/8 US gal, 6-5/8 Imp gal).
11. Check “FUEL LEVEL SE” output voltage and note it.
12. Check “FUEL LEVEL SE” output voltage and confirm whether
the voltage changes more than 0.03V during step 7 to 11.
If NG, go to EC-367, "Diagnostic Procedure" . SEF195Y
& WITH GST

NOTE:
Start from step 8, if it is possible to confirm that the fuel cannot be drained by 30 ¢ (7-7/8 US gal, 6-5/8
Imp gal) in advance.

1. Prepare a fuel container and a spare hose.

Release fuel pressure from fuel line. Refer to EC-48, "FUEL PRESSURE RELEASE" .
Remove the fuel feed hose on the fuel level sensor unit.

Connect a spare fuel hose where the fuel feed hose was removed.

Turn ignition switch ON.

Drain fuel by 30 ¢ (7-7/8 US gal, 6-5/8 Imp gal) from the fuel tank using proper equipment.
Confirm that the fuel gauge indication varies.

Fill fuel into the fuel tank for 30 ¢ (7-7/8 US gal, 6-5/8 Imp gal).

Confirm that the fuel gauge indication varies.

10 If NG, go to EC-367, "Diagnostic Procedure"

Diagnostic Procedure
1. CHECK DTC WITH UNIFIED METER AND A/C AMP.

© X NN

Refer to DI-36, "SELF-DIAGNOSTIC RESULTS" .
OK or NG

OK >> GO TO 2.
NG >> Go to DI-24, "Fuel Level Sensor Signal Inspection 1" .

2. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Removal and Installation
FUEL LEVEL SENSOR

Refer to FL-5, "FUEL LEVEL SENSOR UNIT, FUEL FILTER AND FUEL PUMP ASSEMBLY" .

EC-367
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DTC P0462, P0O463 FUEL LEVEL SENSOR

DTC P0462, PO463 FUEL LEVEL SENSOR

Component Description

The fuel level sensor is mounted in the fuel level sensor unit. The
sensor detects a fuel level in the fuel tank and transmits a signal to
the unified meter and A/C amp. The unified meter and A/C amp.
sends the fuel level sensor signal to the ECM through CAN commu-
nication line.

It consists of two parts, one is mechanical float and the other is vari-
able resistor. Fuel level sensor output voltage changes depending on
the movement of the fuel mechanical float.

PFP:25060

UBS0098F

Fuel pressure
regulator

Fuel pump, fuel
level sensor unit
and fuel filter

BBIAO0O81E

On Board Diagnosis Logic

NOTE:

If DTC P0462 or P0463 is displayed with DTC U1000 or U1001, first perform the trouble diagnosis for
DTC U1000, U1001. Refer to EC-145, "DTC U1000, U1001 CAN COMMUNICATION LINE" .

This diagnosis indicates the former, to detect open or short circuit malfunction.

UBS0098G

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
P0462 Fuel level sensor circuit | An excessively low voltage is sent from the Harness or connectors
0462 low input sensor is sent to ECM. (The CAN communication line is open or
shorted)
Harness or connectors
P0463 Fuel level sensor circuit | An excessively high voltage is sent from the (The sensor circuit is open or shorted)
0463 high input sensor is sent to ECM. Unified meter and A/C amp.
« Fuel level sensor

DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 11V at ignition
switch ON.

® WITH CONSULT-II

1. Turn ignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II.

3. Wait at least 5 seconds.

4. |If 1sttrip DTC is detected, go to EC-369. "Diagnostic Procedure"

UBS0098H

DATA MONITOR
MONITOR NO DTC

FUELT/TMP SE XXX C
FUEL LEVEL SE XXXV

SEF195Y

& WITH GST
Follow the procedure “WITH CONSULT-II" above.

EC-368



DTC P0462, PO463 FUEL LEVEL SENSOR

Diagnostic Procedure
1. cHECK DTC WITH UNIFIED METER AND A/C AMP.

Refer to DI-36, "SELF-DIAGNOSTIC RESULTS".
OK or NG EC

OK >> GO TO 2.
NG >> Go to DI-24, "Fuel Level Sensor Signal Inspection 1" .

2. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Removal and Installation
FUEL LEVEL SENSOR

Refer to FL-5, "FUEL LEVEL SENSOR UNIT, FUEL FILTER AND FUEL PUMP ASSEMBLY" .

EC-369
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DTC P0500 VSS

DTC P0O500 VSS PFP:32702
Description
NOTE:

If DTC P0O500 is displayed with DTC U1000 or U1001, first perform the trouble diagnosis for DTC U1000,
U1001. Refer to EC-145, "DTC U1000, U1001 CAN COMMUNICATION LINE" .

The vehicle speed signal is sent to the “unified meter and A/C amp.” from the “ABS actuator and electric unit
(control unit)” by CAN communication line. The unified meter and A/C amp. then sends the signal to the ECM
by CAN communication line.

On Board Diagnosis Logic

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

« Harness or connectors
(The CAN communication line is open or
shorted)

The almost 0 km/h (0 MPH) signal from | * Harness or connectors

ggggo Vehicle speed sensor vehicle speed sensor is sent to ECM (The vehicle speed signal circuit is open or
even when vehicle is being driven. shorted)
« Wheel sensor
« Unified meter and A/C amp.
« ABS actuator and electric unit (control unit)
DTC Confirmation Procedure
CAUTION:
Always drive vehicle at a safe speed.
NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Steps 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 to be easier, it is unnecessary to lift the vehicle.

® WITH CONSULT-II

1. Start engine (TCS switch or VDC switch OFF).

2. Read “VHCL SPEED SE” in “DATA MONITOR” mode with CONSULT-II. The vehicle speed on CONSULT-
Il should exceed 10 km/h (6 MPH) when rotating wheels with suitable gear position.
If NG, go to EC-371, "Diagnostic Procedure" .
If OK, go to following step.

3. Select “DATA MONITOR” mode with CONSULT-II.

4. Warm engine up to normal operating temperature.
5. Maintain the following conditions for at least 60 consecutive sec-
DATA MONITOR
onds.
MONITOR NO DTC
1,800 - 6,000 rpm (M/T models) ENG SPEED XXX rpm
ENG SPEED 1,700 - 6,000 rpm (4-speed A/T models)
1,600 - 6,000 rpm (5-speed A/T models) COOLANTEMP/S XXX ‘C
COOLAN TEMP/S More than 70°C (158°F) B/FUELSCHDL XXX msec
5.3-31.8 msec (M/T mOdeIS) PW/ST SIGNAL OFF
B/FUEL SCHDL 5.5 - 31.8 msec (A/T models)
— VHCL SPEED SE XXX km/h
Selector lever Except P or N position (A/T models)
Except Neutral position (M/T models) SEF196Y
PWI/ST SIGNAL OFF
6. |If 1sttrip DTC is detected, go to EC-371, "Diagnostic Procedure" .
Overall Function Check

Use this procedure to check the overall function of the vehicle speed sensor circuit. During this check, a 1st
trip DTC might not be confirmed.

EC-370



DTC P0500 VSS

& WITH GST

1. Lift up drive wheels.

2. Start engine.

3. Read vehicle speed sensor signal in MODE 1 with GST.
The vehicle speed sensor on GST should be able to exceed 10 km/h (6 MPH) when rotating wheels with RS
suitable gear position.

4. 1fNG, goto EC-371, "Diagnostic Procedure" .

Diagnostic Procedure
1. cHECK DTC WITH ABS ACTUATOR AND ELECTRIC UNIT (CONTROL UNIT)

Refer to BRC-53, "TROUBLE DIAGNOSIS" or BRC-97, "TROUBLE DIAGNOSIS" .
OK or NG

OK >> GO TO 2.
NG >> Repair or replace.

2. CHECK DTC WITH UNIFIED METER AND A/C AMP.

Refer to DI-36, "SELF-DIAGNOSTIC RESULTS" .

>> INSPECTION END

EC-371
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DTC P0506 ISC SYSTEM

DTC P0506 ISC SYSTEM PFP:23781
Description
NOTE:

If DTC P0506 is displayed with other DTC, first perform the trouble diagnosis for the other DTC.

The ECM controls the engine idle speed to a specified level through the fine adjustment of the air, which is let
into the intake manifold, by operating the electric throttle control actuator. The operating of the throttle valve is
varied to allow for optimum control of the engine idling speed. The ECM calculates the actual engine speed
from signals of crankshaft position sensor (POS) and camshaft position sensor (PHASE).

The ECM controls the electric throttle control actuator so that the engine speed coincides with the target value
memorized in the ECM. The target engine speed is the lowest speed at which the engine can operate steadily.
The optimum value stored in the ECM is determined by taking into consideration various engine conditions,
such as during warming up, deceleration, and engine load (air conditioner, power steering and cooling fan
operation, etc.).

On Board Diagnosis Logic UBSO0098Q
DTC No. Trouble diagnosis name DTC detecting condition Possible cause
P0506 Idle speed control system The idle speed is less than the target idle « Electric throttle control actuator
0506 RPM lower than expected speed by 100 rpm or more. « Intake air leak
DTC Confirmation Procedure
NOTE:

« If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait
at least 10 seconds before conducting the next test.

« If the target idle speed is out of the specified value, perform Idle Air Volume Learning, EC-46 ,
before conducting DTC Confirmation Procedure. For the target idle speed, refer to the Service
Data and Specifications (SDS), EC-689 .

TESTING CONDITION:
. Before performing the following procedure, confirm that battery voltage is more than 11V at idle.
« Always perform the test at a temperature above —10°C (14°F).

® WITH CONSULT-II

1. Open engine hood.

2. Start engine and warm it up to normal operating temperature.
3. Turn ignition switch OFF and wait at least 10 seconds.
4

Turn ignition switch ON again and select “DATA MONITOR”
mode with CONSULT-II.

DATA MONITOR

. . . . MONITOR NO DTC
5. Start engine and run it for at least 1 minute at idle speed.
. . . . ENG SPEED XXX rpm
6. |If 1sttrip DTC is detected, go to EC-373, "Diagnostic Procedure" COOLANTEMP/S XXX °C

SEF174Y

@ WITH GST
Follow the procedure “WITH CONSULT-II" above.

EC-372



DTC P0506 ISC SYSTEM

Diagnostic Procedure

1. CHECK INTAKE AIR LEAK

1. Start engine and let it idle.

2. Listen for an intake air leak after the mass air flow sensor. EC
OK or NG

OK >> GO TO 2.
NG >> Discover air leak location and repair.

2. REPLACE ECM

1. Stop engine.
Replace ECM.

3. Perform initialization of NATS system and registration of all NATS ignition key IDs. Refer to BL-101, "ECM
Re-communicating Function” .

4. Perform EC-45, "Accelerator Pedal Released Position Learning" .
Perform EC-45, "Throttle Valve Closed Position Learning” .
6. Perform EC-46, "Idle Air Volume Learning” .

n

o

>> INSPECTION END

EC-373
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DTC P0507 ISC SYSTEM

DTC P0O507 ISC SYSTEM PFP:23781
Description
NOTE:

If DTC P0507 is displayed with other DTC, first perform the trouble diagnosis for the other DTC.

The ECM controls the engine idle speed to a specified level through the fine adjustment of the air, which is let
into the intake manifold, by operating the electric throttle control actuator. The operating of the throttle valve is
varied to allow for optimum control of the engine idling speed. The ECM calculates the actual engine speed
from signals of crankshaft position sensor (POS) and camshaft position sensor (PHASE).

The ECM controls the electric throttle control actuator so that the engine speed coincides with the target value
memorized in the ECM. The target engine speed is the lowest speed at which the engine can operate steadily.
The optimum value stored in the ECM is determined by taking into consideration various engine conditions,
such as during warming up, deceleration, and engine load (air conditioner, power steering and cooling fan
operation, etc.).

On Board Diagnosis Logic
DTC No. Trouble diagnosis name DTC detecting condition Possible cause
« Electric throttle control actuator
P0507 Idle speed control system The idle speed is more than the target idle Intake air leak
0507 RPM higher than expected | speed by 200 rpm or more. *
e« PCV system
DTC Confirmation Procedure
NOTE:

« If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait
at least 10 seconds before conducting the next test.

« If the target idle speed is out of the specified value, perform “Idle Air Volume Learning”, EC-46 ,
before conducting DTC Confirmation Procedure. For the target idle speed, refer to the “Service
Data and Specifications (SDS)”, EC-689 .

TESTING CONDITION:
. Before performing the following procedure, confirm that battery voltage is more than 11V at idle.
« Always perform the test at a temperature above —10°C (14°F).

® WITH CONSULT-II

1. Open engine hood.

2. Start engine and warm it up to normal operating temperature.
3. Turn ignition switch OFF and wait at least 10 seconds.
4

Turn ignition switch ON again and select “DATA MONITOR”
mode with CONSULT-II.

DATA MONITOR

. . . . MONITOR NO DTC
5. Start engine and run it for at least 1 minute at idle speed.
. . . . ENG SPEED XXX rpm
6. |If 1sttrip DTC is detected, go to EC-375, "Diagnostic Procedure" COOLANTEMP/S XXX °C

SEF174Y

@ WITH GST
Follow the procedure “WITH CONSULT-II" above.

EC-374



DTC P0507 ISC SYSTEM

Diagnostic Procedure uBso0sEW

1. CHECK PCV HOSE CONNECTION

Confirm that PCV hose is connected correctly.

OK or NG EC
OK >> GO TO 2.

NG >> Repair or replace.

2. CHECK INTAKE AIR LEAK

1. Start engine and let it idle.
2. Listen for an intake air leak after the mass air flow sensor.
OK or NG

OK >> GO TO 3.
NG >> Discover air leak location and repair.

3. REPLACE ECM

1. Stop engine.
Replace ECM.

3. Perform initialization of NATS system and registration of all NATS ignition key IDs. Refer to BL-101, "ECM
Re-communicating Function” .

4. Perform EC-45, "Accelerator Pedal Released Position Learning" .
Perform EC-45, "Throttle Valve Closed Position Learning” .
6. Perform EC-46, "Idle Air Volume Learning” .

n

ol

>> INSPECTION END

EC-375
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DTC P0550 PSP SENSOR

DTC P0550 PSP SENSOR

Component Description

Power steering pressure (PSP) sensor is installed to the power
steering high-pressure tube and detects a power steering load. This
sensor is a potentiometer which transforms the power steering load
into output voltage, and emits the voltage signal to the ECM. The
ECM controls the electric throttle control actuator and adjusts the
throttle valve opening angle to increase the engine speed and
adjusts the idle speed for the increased load.

PFP:49763

UBS0098X

View from under VW
Power steering =
pressure sensor )
harness connector
)

BBIA0241E

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS0098Y

MONITOR ITEM CONDITION SPECIFICATION
) ] ] Steering wheel is in neutral position. OFE
PW/ST SIGNAL . Englne:_After warming up, idle (Forward direction)
the engine - -
Steering wheel is turned. ON

On Board Diagnosis Logic
The MIL will not light up for this diagnosis.

UBS0098Z

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
) ) ) « Harness or connectors
P0550 Power steering pres- An excessively low or high voltage from the (The sensor circuit is open or shorted)
0550 sure sensor circuit sensor is sent to ECM. .
« Power steering pressure sensor

UBS00990

DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

® WITH CONSULT-II

1. Turn ignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II.

3. Start engine and let it idle for at least 5 seconds.

4. |If 1sttrip DTC is detected, go to EC-378, "Diagnostic Procedure” .

& WITH GST
Follow the procedure “WITH CONSULT-II" above.

EC-376



DTC P0550 PSP SENSOR

Wiring Diagram p—
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DTC P0550 PSP SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
Engine is runnin
[ Stg . h |'g]b ina t d 0.5-4.5V
: « Steering wheel is being turned.
12 W zé)r\:\;irrsteenng pressure S .
ngine is runnin
[Eng ) .g] ) 0.4-0.8V
« Steering wheel is not being turned.
Sensors' ground
(MAF sensor / IAT sensor / o )
PSP sensor / EVAP control | [Engine is running]
67 B system pressure sensor / « Warm-up condition Approximately 0V
ASC_D steering switch / « Idle speed
Refrigerant pressure sen-
sor)
68 LY Power steering pressure [lgnition switch “ON"] Approximately 5V
sensor power supply
Diagnostic Procedure
1. RETIGHTEN GROUND SCREWS
1. Turn ignition switch OFF.
2. Loosen and retighten engine ground screws. —
/éﬁ

>> GO TO 2.

R

BBIA0232E

EC-378



DTC P0550 PSP SENSOR

2. CHECK PSP SENSOR POWER SUPPLY CIRCUIT

1. Disconnect PSP sensor harness connector. ] ]
. . . View from under vehlcle_\
2. Turn ignition switch ON. ) /
Power steering

pressure sensor )
harness connector
.

|

BBIA0241E

3. Check voltage between PSP sensor terminal 3 and ground with

CONSULT-Il or tester. V. & @@) o)

Voltage: Approximately 5V

OK or NG

OK >> GO TO 3.
NG >> Repair open circuit or short to ground or short to power
in harness or connectors.

SEF479Y

w

. CHECK PSP SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

Turn ignition switch OFF.
Disconnect ECM harness connector.
Disconnect TCM harness connector.

Check harness continuity between PSP sensor terminal 1 and ECM terminal 67, TCM terminal 42.
Refer to Wiring Diagram.

PwbdPE

Continuity should exist.

5. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 5.
NG >> GO TO 4.

4. DETECT MALFUNCTIONING PART

Check the following.
« Harness for open or short between power steering pressure sensor and ECM
« Harness for open or short between power steering pressure sensor and TCM

>> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK PSP SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal 12 and PSP sensor terminal 2.

Continuity should exist.

2. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 6.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

EC-379



DTC P0550 PSP SENSOR

6. CHECK PSP SENSOR

Refer to EC-380. "Component Inspection” .

OK or NG

OK >>GO TO 7.
NG >> Replace PSP sensor.

7. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
POWER STEERING PRESSURE SENSOR

1. Reconnect all harness connectors disconnected.
2. Start engine and let it idle.
3. Check voltage between ECM terminal 12 and ground under the
following conditions.
Condition Voltage
Steering wheel is being turned. 0.5-4.5V
Steering wheel is not being turned. 0.4-0.8v

EC-380

UBS00993

HS.

Il ecm |ojconnecTor]|

12

yip]
D O 1

CONNECY

MBIB0126E




DTC P0605 ECM

DTC P0605 ECM
Component Description

The ECM consists of a microcomputer and connectors for signal
input and output and for power supply. The ECM controls the engine.

On Board Diagnosis Logic
This self-diagnosis has one or two trip detection logic.

PFP:23710

UBS00994

PBIB1164E

UBS00995

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
A) ECM calculation function is malfunctioning.
52325 Engine control module | B) ECM EEP-ROM system is malfunctioning. « ECM

C) ECM self shut-off function is malfunctioning.

FAIL-SAFE MODE
ECM enters fail-safe mode when the malfunction A is detected.

Detected items

Engine operation condition in fail-safe mode

Malfunction A

degrees) by the return spring.

+« ECM deactivates ASCD operation.

« ECM stops the electric throttle control actuator control, throttle valve is maintained at a fixed opening (approx. 5

DTC Confirmation Procedure

Perform PROCEDURE FOR MALFUNCTION A first. If the 1st trip DTC cannot be confirmed, perform
PROCEDURE FOR MALFUNCTION B. If there is no malfunction on PROCEDURE FOR MALFUNCTION
B, perform PROCEDURE FOR MALFUNCTION C.

NOTE:

UBS00996

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
PROCEDURE FOR MALFUNCTION A
® With CONSULT-II

1. Turnignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II.

3. |If 1sttrip DTC is detected, go to EC-382, "Diagnostic Procedure"

& With GST
Follow the procedure “With CONSULT-II" above.

EC-381

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y




DTC P0605 ECM

PROCEDURE FOR MALFUNCTION B
Q With CONSULT-II

Turn ignition switch ON and wait at least 1 second.
2. Select “DATA MONITOR” mode with CONSULT-II.

3. Turn ignition switch OFF, wait at least 10 seconds, and then turn
ON.

4. |If 1sttrip DTC is detected, go to EC-382, "Diagnostic Procedure"

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

& With GST
Follow the procedure “With CONSULT-II" above.
PROCEDURE FOR MALFUNCTION C

{® With CONSULT-II

1. Turnignition switch ON and select “DATA MONITOR" mode with
CONSULT-II.

Turn ignition switch OFF and wait at least 10 seconds.

Turn ignition switch ON and wait at least 1 second.

Repeat step 2 to 3 for 32 times

If 1st trip DTC is detected, go to EC-382, "Diagnostic Procedure”

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

S

SEF058Y

@& With GST

Follow the procedure “With CONSULT-II" above.

Diagnostic Procedure
1. INSPECTION START

® With CONSULT-II

1. Turnignition switch ON.

2. Select “SELF DIAG RESULTS” mode with CONSULT-II.
3. Touch “ERASE".
4

Perform DTC Confirmation Procedure.
See EC-381 .

5. s the 1st trip DTC P0605 displayed again?
@) With GST
1. Turnignition switch ON.

2. Select MODE 4 with GST.

3. Touch “ERASE".

4, Perform DTC Confirmation Procedure.
See EC-381 .

5. s the 1st trip DTC P0605 displayed again?

Yes or No

Yes >> GO TO 2.
No >> INSPECTION END

EC-382



DTC P0605 ECM

. REPLACE ECM

Replace ECM.
Perform initialization of NATS system and registration of all NATS ignition key IDs. Refer to BL-101, "ECM -
EC

Re-communicating Function" .

Perform EC-45, "Accelerator Pedal Released Position Learning” .
Perform EC-45, "Throttle Valve Closed Position Learning" .
Perform EC-46, "Idle Air Volume Learning" .

>> INSPECTION END

EC-383
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DTC P1031, P1032, P1051, P1052 A/F SENSOR HEATER

DTC P1031, P1032, P1051, P1052 A/F SENSOR HEATER PFP:22693
Description
SYSTEM DESCRIPTION

Sensor Input Signal to ECM ECM function Actuator

Camshatft position sensor (PHASE)
Crankshaft position sensor (POS)

Air fuel ratio (A/F)
sensor 1 heater
control

Engine speed
Air fuel ratio (A/F) sensor 1 heater

Mass air flow sensor Amount of intake air

The ECM performs ON/OFF duty control of the A/F sensor 1 heater corresponding to the engine operating

condition to keep the temperature of A/F sensor 1 element at the specified range.

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS00999

MONITOR ITEM

CONDITION

SPECIFICATION

AJF S1HTR (B1)
AJF S1HTR (B2)

« Engine: After warming up, idle the engine

0 - 100%

On Board Diagnosis Logic

UBS00AM8

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
P1031 The current amperage in the heated air fuel ratio
1031 Al fuel ratio (A/E (A/F) sensor 1 heater circuit is out of the normal Harness or connectors
(Bank 1) l';] U‘i ra 'Ot( | ) sentsor range. (The A/F sensor 1 heater circuit is
P1051 eater controf circul (An excessively low voltage signal is sent to ECM open or shorted.)
low . .
1051 through the heated air fuel ratio (A/F) sensor 1 AJF sensor 1 heater
(Bank 2) heater.)
P1032 The current amperage in the heated air fuel ratio
1032 Air fuel ratio (A/E (A/F) sensor 1 heater circuit is out of the normal Harness or connectors
(Bank 1) ir fuel ratio (A/F) sensor range. (The AIF sensor 1 heater circuit is
———1 1 heater control circuit . . . . horted
P1052 . (An excessively high voltage signal is sent to ECM shorted.)
high . .
1052 through the heated air fuel ratio (A/F) sensor 1 A/F sensor 1 heater
(Bank 2) heater.)

DTC Confirmation Procedure

NOTE:

UBS0099B

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that battery voltage is between 10.5V and 16V at

idle.

With CONSULT-II
@ WITH CONSULT-II

1. Turnignition switch ON and select “DATA MONITOR" mode with

CONSULT-IL.

2. Start engine and let it idle for at least 10 seconds.
3. |If 1sttrip DTC is detected, go to EC-389, "Diagnostic Procedure"

& WITH GST
1. Start engine and let it idle for at least 10 seconds.
2. Turn ignition switch OFF and wait at least 10 seconds.

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

EC-384



DTC P1031, P1032, P1051, P1052 A/F SENSOR HEATER

o s w

Start engine and let it idle for at least 10 seconds.
Select MODE 3 with GST.
If DTC is detected, go to EC-389, "Diagnostic Procedure" .

When using GST, DTC Confirmation Procedure should be performed twice as much as when using
CONSULT-Il because GST cannot display MODE 7 (1st trip DTC) concerning this diagnosis. There-
fore, using CONSULT-Il is recommended.

EC-385



DTC P1031, P1032, P1051, P1052 A/F SENSOR HEATER

Wiring Diagram

UBS00AM9

BANK 1
IGNITION SWITCH
ON OR START
FUSE mmmm : DETECTABLE LINE FOR DTC
BLOCK | REFER TO “PG-POWER’. s - NON-DETECTABLE LINE FOR DTC
15A (J/B)
|
RIY
]
RIY
RIY
|| 3 ||
AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 1)
F65
ILa ]} | R R S T S [ =
T T T
v LG P GIY SB
v LG P GIY SB
||24|| ||77|| ||57|| ||76|| |58||
AF-H2 AF-IA2 AF-VM2  AF-UN2  AF-p2 |ECM
REFER TO THE FOLLOWING.
=t - FUSE BLOCK -

23|22]21]20119]18]17]16]15]14]13]12]11]10{ 9B ] 7|6
42141]40]39]38]37]36] 35| 34]33] 32]31]30] 29[28]27]26]25

61]60]59]58]57[56]55]54] 535251 ]50[40]48 47 46]45]44 iy
80| 79| 78|77 [76]75] 74| 73] 72| 71| 70[69 68| 67|66 65 64|63 B H.S.
/,

LT
1J2T3lCa]4]5]6]7](F58 (5311
sl lofit]i2fis]i4fiss] w o (642 B

EC-386

JUNCTION BOX (J/B)
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DTC P1031, P1032, P1051, P1052 A/F SENSOR HEATER

Specification data are reference values and are measured between each terminal and ground.
CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI-

NAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
Approximately 5V*
[Engine is running] AN E Lk
24 \% AJF sensor 1 heater « Warm-up condition H LU

(Bank 1)

« Idle speed

[»[10.0v/Div 10 ms/Div[T]

PBIB1584E

EC-387



DTC P1031, P1032, P1051, P1052 A/F SENSOR HEATER

BANK 2
IGNITION SWITCH
ON OR START
FUSE mmm : DETECTABLE LINE FOR DTC
154 |BLOCK [REFERTO “PG-POWER" = : NON-DETECTABLE LINE FOR DTC
(W/B)
%
]
IE]) _
RIY
M70
w
RIY
RIY
|| 3 ||
AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 2)
(I [ 8 (N KGR
G/B YR ol LG/B BR/Y
G/B YR oL LG/B BR/Y
=] 1[G [Ge]l [56]l
ECM
AF-H1 AFIAT AF-VM1  AF-UNT  A/F-IPT
REFER TO THE FOLLOWING.
™ N - FUSE BLOCK -
23|22f21[2of19]18]17]16]15]14]13]12]11]10] 9 | 8|7 | 6 JUNCTION BOX (J/B)
22]a1]0[30[38[37]a6] 5] 34]33]32 31 [30[29 28 27 [26] 25
61]60]50]58]57 56 [55] 54 53 b2 51 [0 [49 [4a 47 [e6 4544 5]
so7o]78] 77176175174 3] o[ i roleoleslerleclisloelss| )] B | RN
1T

1[2[s[[4[5]6]7
8 [9 [io[[i2| 3[ra]i5]16] w

EC-388
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DTC P1031, P1032, P1051, P1052 A/F SENSOR HEATER

Specification data are reference values and are measured between each terminal and ground.
CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
Approximately 5V*
[Engine is running] AN E Lk
A/F sensor 1 heater -, | N
2 G/B (Bank 2) « Warm-up condition
« Idle speed
[»[10.0v/Div 10 ms/Div[T]
PBIB1584E

Diagnostic Procedure

1. CHECK AIR FUEL RATIO (A/F) SENSOR 1 POWER SUPPLY CIRCUIT

UBS0099D

1. Turnignition switch OFF.
2. Loosen and retighten engine ground screws.
3. Disconnect air fuel ratio (A/F) sensor 1 harness connector.
Vehicle front ) e .
A /r/ 5 g“-“dln‘g&"i" \\\{"E
< B — ASF
-\‘ % / @F \ 2/ _\q;o% sensor 1
QL /, SN ; ; N [ e (bank 2)
y ,‘i'}.‘\ VR ssnsli): YU ‘ ¢ harness
XIS \' Lan ) "/’ } ! connector
Intake Q 7 % \\\\ q, harmess J /1’ 4‘
manifold & & \\\ AN connector Radiator "‘. “
collector/ S‘”’"\\\\\ \V’ £ , 1)
\\\\ &7 “TL 119
// BBIA0235E
4. Turn ignition switch ON.
5. Check voltage between A/F sensor 1 terminal 3 and ground with
CONSULT-II or tester. S d ‘a7
A€ Ci
Voltage: Battery voltage
OK or NG
OK >> GO TO 3. '
NG >>GOTO2. 7ETSTN
\&[4]2/ D o
PBIB1683E
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DTC P1031, P1032, P1051, P1052 A/F SENSOR HEATER

2. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors M70, F58

« Fuse block (J/B) connector M4

o 15Afuse

« Harness for open or short between A/F sensor 1 and fuse

>> Repair or replace harness or connectors.

3. CHECK A/F SENSOR 1 HEATER OUTPUT SIGNAL CIRCUIT

1. Turn ignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 24 (bank 1) or 2 (bank 2) and A/F sensor 1 terminal 4.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK A/F SENSOR 1 HEATER

Refer to EC-391, "Component Inspection” .
OK or NG

OK >>GO TO 5.
NG >> Replace A/F sensor 1.

5. CHECK INTERMITTENT INCIDENT

Perform EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG

OK >> Replace A/F sensor 1.
NG >> Repair or replace.

EC-390



DTC P1031, P1032, P1051, P1052 A/F SENSOR HEATER

Component Inspection UBS0099E
AIR FUEL RATIO (A/F) SENSOR 1 HEATER
Check resistance between terminals 3 and 4. o A e
Resistance: 2.3 - 4.3Q at 25°C (77°F) AE @
Check continuity between terminals 3 and 1, 2, 5, 6, terminals 4 and
1,2,5,6.
Continuity should not exist.
If NG, replace the A/F sensor 1. l @
CAUTION:
« Discard any A/F 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.
. . 1 3] 5 e t—
« Before installing new A/F sensor, clean exhaust system 4] 6 "

threads using Heated Oxygen Sensor Thread Cleaner tool
J-43897-18 or J-43897-12 and approved anti-seize lubricant. @

PBIB1684E

Removal and Installation
AIR FUEL RATIO (A/F) SENSOR 1

Refer to EM-27, "EXHAUST MANIFOLD AND THREE WAY CATALYST" .

EC-391
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DTC P1065 ECM POWER SUPPLY

DTC P1065 ECM POWER SUPPLY
Component Description

PFP:23710

UBS0099G

Battery voltage is supplied to the ECM even when the ignition switch
is turned OFF for the ECM memory function of the DTC memory, the
air-fuel ratio feedback compensation value memory, the idle air vol-
ume learning value memory, etc.

PBIB1164E

On Board Diagnosis Logic

UBS0099H

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
Harness or connectors
P1065 ECM power suoply circuit | ECM back-up RAM system does not function [ECM power supply (back-up) circuit is
1065 P PRl properly. open or shorted.]
ECM

DTC Confirmation Procedure
NOTE:

UBS0099!

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.
® WITH CONSULT-II

1. Turn ignition switch ON and select “DATA MONITOR” mode with
CONSULT-II.

Start engine and let it idle for 1 second.

Turn ignition switch OFF and wait at least 10 seconds.

Turn ignition switch ON and wait at least 1 second.

Repeat step 2 to 4 for 4 times.

If 1st trip DTC is detected, go to EC-394, "Diagnostic Procedure”

o gk wN

DATA MONITOR

MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

@ WITH GST
Follow the procedure “WITH CONSULT-II" above.

EC-392



DTC P1065 ECM POWER SUPPLY

Wiring Diagram
EC-ECM/PW-01

- DETECTABLE LINE FOR DTC
- NON-DETECTABLE LINE FOR DTC

BATTERY

! IPDM E/R
(% 15A | INTELLIGENT |REFER TO “PG-POWER".

POWER
DISTRIBUTION

i MODULE
1] ENGINE
L._| ROOM)
WIL -
Wi/L
E131
M92
WL
WL
||121 ||
BAT
M82
- Il
Hosfi07f1o8|og o 111]112
9899 100}101 J102]103 04 w5
90]91]92]93]94]95[96 ' 2 |C] 3] 4| Quaz
82]83]84|85[86187]88 H.S. sle]7]8]9]10] w

33]34|35|=1[36[37]| E124
38[3gfa041]a2]43]44] w

BBWAO0638E
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DTC P1065 ECM POWER SUPPLY

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
Power supply for ECM . N BATTERY VOLTAGE
121 | WL (Buck-up) [lgnition switch: OFF] (11 - 14V)

Diagnostic Procedure
1. cHECK ECM POWER SUPPLY

UBS0099K

1. Turn ignition switch OFF.
Disconnect ECM harness connector.

3. Check voltage between ECM terminal 121 and ground with
CONSULT-II or tester.

n

Voltage: Battery voltage

OK or NG

OK >> GO TO 3.
NG >> GO TO 2.

2. DETECT MALFUNCTIONING PART

- DISCONNECT
[ Ecm  |o[connecTor]| Eﬁj]

121

@ L@n

MBIBO026E

Check the following.

o Harness connectors E131, M92

« 15Afuse

« Harness for open or short between ECM and battery

>> Repair or replace harness or connectors.

3. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

OK or NG

OK >> GO TO 4.
NG >> Repair or replace harness or connectors.

EC-394



DTC P1065 ECM POWER SUPPLY

4. PERFORM DTC CONFIRMATION PROCEDURE

) With CONSULT-II

1. Turnignition switch ON.

2. Select “SELF DIAG RESULTS” mode with CONSULT-II.
3. Touch “ERASE".
4

Perform DTC Confirmation Procedure.
See EC-392 .

5. Isthe 1sttrip DTC P1065 displayed again?
@) With GST
1. Turnignition switch ON.

2. Select MODE 4 with GST.

3. Touch “ERASE".

4, Perform DTC Confirmation Procedure.
See EC-392.

5. Isthe 1sttrip DTC P1065 displayed again?

Yes or No

Yes >> GO TO 5.
No >> INSPECTION END

5. REPLACE ECM

1. Replace ECM.

2. Perform initialization of NATS system and registration of all NATS ignition key IDs. Refer to BL-101, "ECM
Re-communicating Function" .

3. Perform EC-45, "Accelerator Pedal Released Position Learning" .
4. Perform EC-45, "Throttle Valve Closed Position Learning" .
5. Perform EC-46, "Idle Air Volume Learning" .

>> INSPECTION END

EC-395
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DTC P1111, P1136 IVT CONTROL SOLENOID VALVE

DTC P1111, P1136 IVT CONTROL SOLENOID VALVE

Component Description

Intake valve timing control solenoid valve is activated by ON/OFF
pulse duty (ratio) signals from the ECM.

The intake valve timing control solenoid valve changes the oll
amount and direction of flow through intake valve timing control unit
or stops oil flow.

The longer pulse width advances valve angle.

The shorter pulse width retards valve angle.

When ON and OFF pulse widths become equal, the solenoid valve
stops oil pressure flow to fix the intake valve angle at the control
position.

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

PFP:23796

UBS0099L

Plunger

1

——

CRllm———u|
\
Coil

PBIB0195E

UBS0099M

MONITOR ITEM CONDITION SPECIFICATION
« Engine: After warming up Idle 0% - 2%
INT/V SOL (B1) « Shift lever: N (A/T), Neutral (M/T)
INT/V SOL (B2) « Air conditioner switch: OFF 2,000 rpm Approx. 0% - 50%
« No load

On Board Diagnosis Logic

UBS0099N

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

P1111

1111 ) ) Harness or connectors

(Bank 1) | |ntake valve timing control g\]n |mphrc_>pterkvoltalge Its sent to tthelEcll\/I id (Intake valve timing control solenoid valve
1136 | solenoid valve circuit Ve;c\)/zg intake valve timing control solenoi circuit is open or shorted.)

1136 ' Intake valve timing control solenoid valve

(Bank 2)
DTC Confirmation Procedure
NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and

wait at least 10 seconds before conducting the next test.

® WITH CONSULT-II

1. Turn ignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II.

3. Start engine and let it idle for 5 seconds.

4. |If 1sttrip DTC is detected, go to EC-400, "Diagnostic Procedure"

& WITH GST
Following the procedure “WITH CONSULT-II" above.

EC-396

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y




DTC P1111, P1136 IVT CONTROL SOLENOID VALVE

Wiring Diagram
BANK 1
BATTERY
mmmm : DETECTABLE LINE FOR DTC
} PDM E/R == : NON-DETECTABLE LINE FOR DTC
A (INTELLIGENT
15 POWER
DISTRIBUTION
9 MODULE
) ENGINE . i
’—l ROOM) REFER TO “PG-POWER".
S ECM ,
RELAY
E122
w/B R/G -
&R
M92
w/B R/G
|
@R
]
RIG
R/G
@D
[
F101
R/G
|| 2 ||
INTAKE VALVE
TIMING CONTROL
SOLENOID VALVE
(BANK 1)
[
RIL
F101
II
RIL
R/G
. I I
]
W/B R/G R/IG RIL
[l [[7e]l [[20]l [ExmL
ECM
SSOFF VB VB C-IVC (R)
,
[ o e e
| = i N :
|
1 || [ros o7 ros]rosfro 23]22[21Jeo 1o s 7[re[ 1514181211 [10] o [8 [ 7 [ 6 :
| 53 ) (6 2 42[41]40[30]38]37]36]35]34]33]32]31]30]29] 28]27] 2625 = I
I
o | 1 I ER R 61]60]59]58]57[56 [55]54]53]52]51[50 40484 7]a6]45]44] || (F54 ' |
1 |l [82]83[84]85]86 8o[7e]78[77]76]75]74]73]72]71]70]69]68]67] 6665|6463 B H.S. :
1 /,
| Lo I :
________________________________ .
i |
1[2]cO]3]4 I [45]46]47]48]49]50[51]52] E121) [17[18[ro]a]e0]21]2223] B122) 1 /7213
sle]7]s]alio] w : 53|54]55[56[57]58]50]60] W [24]25]26]27]28]29f30[31]32] ar 1 \&]s]7

BBWAO0666E
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DTC P1111, P1136 IVT CONTROL SOLENOID VALVE

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- WIRE

MINAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
BATTERY VOLTAGE
(11 - 14V)*
[Engine is running]
« Warm-up condition
« Idle speed
L [>[10.0v/Div 2 ms/Div[T]
1 RIL Intake yalve timing control PBIBL03TE
solenoid valve (Bank 1)
7-12v*
[Engine is running] I e
L 1

« Warm-up condition

« Engine speed is 2,000 rpm.

P>J10.0viDiv 2 me/Div]_]
PBIBL038E

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

EC-398



DTC P1111, P1136 IVT CONTROL SOLENOID VALVE

BANK 2
BATTERY
s : DETECTABLE LINE FOR DTC
! IPDM E/R s : NON-DETECTABLE LINE FOR DTG
A (INTELLIGENT
15 POWER
DISTRIBUTION
L MODULE
) ENGINE ) ,
| ROOM) REFER TO “PG-POWER".
&r]EEM :
RELAY
Ei22
w/B RIG -
&R
M92
w/B RIG
n
@nrc
n
RIG
RIG
]
INTAKE VALVE
TIMING CONTROL
SOLENOID VALVE
(BANK 2)
(W]
VW
RIG
a
n I
w/B RIG R/G viw
[l el o]l o]l o
M
SSOFF VB VB G-IVC (L)

:
S —
. = N I
1
i [ [ee]or]ree]ios 23]e2[e1 o918z 1e15[14]13[12[1 [0 o T8 [7 [ 6 |
| Rl R 42]41]20]39]38]37 | 36]35]34]33]32]31]30] 29 28]27[e6 25 = I

[
! [ [eoloroefes 61]60]50]58]57 [56]55]54]53] 525150 40 48 [47]ae s a4] |[ (Esa ' |
1 | [e2Iz3]ea]es 80 78] 78]77]76]75] 74l73]72] 71 70]69]68]e7 [eelesleele3] || B H.S. I
1 v
| L :
________________________________ )
i |
120 3] 4] (me2) 1 [as]46]47]4s]a0]0]51[52] Er2) [17]re[o[=]eo21]22[e3] B122) | ps=
sle]7]s]alio] w : 53[54]55]56]57]58]50]60] w  [24[25]26[27]es 29]30]31[32] GR JI G

BBWAO0667E
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DTC P1111, P1136 IVT CONTROL SOLENOID VALVE

Specification data are reference values and are measured between each terminal and ground.
CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER-

WIRE

MINAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
BATTERY VOLTAGE
(11 - 14V)*
[Engine is running]
« Warm-up condition
« Idle speed
K | | [>[10.0v/Div 2 ms/Div[T]
Intake valve timing contro PBIBL03TE
10 viw solenoid valve (Bank 2)
7-12v*
[Engine is running] I e
« Warm-up condition L 1K

« Engine speed is 2,000 rpm.

P>J10.0viDiv 2 me/Div]_]

PBIB1038E

% Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
Diagnostic Procedure
1. CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT

UBS0099Q

1. Turn ignition switch OFF.
2. Disconnect intake valve timing control solenoid valve harness connector.

Q SEENY O
ol ~ 7N
Engine front Q) &/ Y Engine front
= \ [ /2

Intake valve
timing control
solenoid valve
(bank 2}
harness connector

Intake valve timing
control solenoid
valve (bank 1)
harness connector

BBIAOO65E

3. Turn ignition switch ON.

4. Check voltage between intake valve timing control solenoid
valve terminal 2 and ground with CONSULT-II or tester.

Voltage: Battery voltage

€&
OK or NG
OK >>GOTO3. ‘
NG >>GOTO?2. _—1
G = l

X

NV
S,

PBIB0192E

EC-400



DTC P1111, P1136 IVT CONTROL SOLENOID VALVE

2. DETECT MALFUNCTIONING PART

Check the following.

o Harness connectors E131, M92

« Harness connectors F44, F101

o IPDM E/R harness connector E122

« Harness for open or short between intake valve timing control solenoid valve and IPDM E/R
« Harness for open or short between intake valve timing control solenoid valve and ECM

>> Repair harness or connectors.

3. CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE OUTPUT SIGNAL CIRCUIT FOR
OPEN AND SHORT

1. Turnignition switch OFF.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 11 (bank 1) or 10 (bank 2) and intake valve timing con-
trol solenoid valve terminal 1. Refer to Wiring Diagram.

Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 5.
NG >> GO TO 4.

4. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors F44, F101
« Harness for open and short between ECM and intake valve timing control solenoid valve

>> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK INTAKE VALVE TIMING CONTROL SOLENOID VALVE

Refer to EC-402, "Component Inspection” .
OK or NG

OK >> GO TO 6.
NG >> Replace intake valve timing control solenoid valve.

6. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

EC-401



DTC P1111, P1136 IVT CONTROL SOLENOID VALVE

Component Inspection
INTAKE VALVE TIMING CONTROL SOLENOID VALVE

1. Disconnect intake valve timing control solenoid valve harness connector.
2. Check resistance between intake valve timing control solenoid

valve terminals as follows. \% Eﬁ]l \% Eé} @

Terminals Resistance

AT <P

land 2 7.0 - 7.5Q at 20°C (68°F)

1 or 2 and ground oo 0 .
(Continuity should not exist) @ @
]

PBIB0193E

Removal and Installation
INTAKE VALVE TIMING CONTROL SOLENOID VALVE

Refer to EM-55, "TIMING CHAIN" .

EC-402
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DTC P1121 ELECTRIC THROTTLE CONTROL ACTUATOR

DTC P1121 ELECTRIC THROTTLE CONTROL ACTUATOR PFP:16119
Component Description
Electric Throttle Control Actuator consists of throttle control motor, throttle position sensor, etc.

The throttle control motor is operated by the ECM and it opens and closes the throttle valve. EC
The throttle position sensor detects the throttle valve position, and the opening and closing speed of the throt-

tle valve and feeds the voltage signals to the ECM. The ECM judges the current opening angle of the throttle
valve from these signals and the ECM controls the throttle control motor to make the throttle valve opening
angle properly in response to driving condition.

On Board Diagnosis Logic

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

Electric throttle control actuator does not func-
A) tion properly due to the return spring malfunc-
tion.

P1121 Electric throttle control Throttle valve opening angle in fail-safe mode is

1121 actuator B) not in specified range. « Electric throttle control actuator

ECM detect the throttle valve is stuck open.
C) This self-diagnosis has the one trip detec-
tion logic.

FAIL-SAFE MODE

When the malfunction A or B is detected in the two consecutive trips, the ECM enters fail-safe mode and the
MIL lights up.
When the malfunction C is detected even in the 1st trip, the ECM enters fail-safe mode and the MIL lights up.

Detected items Engine operating condition in fail-safe mode

The ECM controls the electric throttle actuator by regulating the throttle opening around the idle position.

Malfunction A The engine speed will not rise more than 2,000 rpm.

Malfunction B ECM controls the electric throttle control actuator by regulating the throttle opening to 20 degrees or less.

While the vehicle is driving, it slows down gradually by fuel cut. After the vehicle stops, the engine stalls.

Malfunction C The engine can restart in N or P position, and engine speed will not exceed 1,000 rpm or more.

DTC Confirmation Procedure

NOTE:
o Perform PROCEDURE FOR MALFUNCTION A AND B first. If the 1st trip DTC cannot be confirmed,
perform PROCEDURE FOR MALFUNCTION C.

« If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait
at least 10 seconds before conducting the next test.

PROCEDURE FOR MALFUNCTION A AND B

® With CONSULT-II

1. Turnignition witch ON and wait at least 1 second.

2. Select “DATA MONITOR” mode with CONSULT-II.

3. Shift selector lever to D position (A/T models) or 1st position (M/
T models), and wait at least 2 seconds.

4. Turn ignition switch OFF, wait at least 10 seconds, and then turn
ON.

5. |If 1sttrip DTC is detected, go to EC-404, "Diagnostic Procedure”

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

& With GST
Follow the procedure “With CONSULT-II" above.

EC-403



DTC P1121 ELECTRIC THROTTLE CONTROL ACTUATOR

PROCEDURE FOR MALFUNCTION C

® With CONSULT-II

1. Turnignition switch ON and wait at least 1 second.
2. Select “DATA MONITOR” mode with CONSULT-II.

3. Shift selector lever to D position (A/T models) or 1st position (M/
T models) and wait at least 2 seconds.

4. Shift selector lever to N, P position (A/T models) or Neutral posi-
tion (M/T models).

5. Start engine and let it idle for 3 seconds.
6. |If DTC is detected, go to EC-404, "Diagnostic Procedure" .

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

& With GST
Follow the procedure “With CONSULT-II" above.

Diagnostic Procedure uBSo0SOW
1. CHECK ELECTRIC THROTTLE CONTROL ACTUATOR VISUALLY

1. Remove the intake air duct.

2. Check if a foreign matter is caught between the throttle valve
and the housing.

OK or NG

OK >>GO TO 2.
NG >> Remove the foreign matter and clean the electric throttle |
control actuator inside. . "\j@__ DS Fhrotile valve

&= Electric throttle
control actuator

BBIA0242E

2. REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

1. Replace the electric throttle control actuator.
Perform EC-45, "Throttle Valve Closed Position Learning" .
3. Perform EC-46, "Idle Air Volume Learning” .

n

>> INSPECTION END

EC-404



DTC P1122 ELECTRIC THROTTLE CONTROL FUNCTION

DTC P1122 ELECTRIC THROTTLE CONTROL FUNCTION PFP:16119
Description

P1126. Refer to EC-403 or EC-411 .

Electric Throttle Control Actuator consists of throttle control motor, throttle position sensor, etc.

The throttle control motor is operated by the ECM and it opens and closes the throttle valve.

The current opening angle of the throttle valve is detected by the throttle position sensor and it provides feed-
back to the ECM to control the throttle control motor to make the throttle valve opening angle properly in
response to driving condition.

On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.

NOTE:
If DTC P1122 is displayed with DTC P1121 or 1126, first perform the trouble diagnosis for DTC P1121 or

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
« Harness or connectors
P1122 Electric throttle control | Electric throttle control function does not oper- (Throttle control motor circuit is open or
1122 performance problem ate properly. shorted)

« Electric throttle control actuator

FAIL-SAFE MODE
When the malfunction is detected, ECM enters fail-safe mode and the MIL lights up.

Engine operating condition in fail-safe mode

ECM stops the electric throttle control actuator control, throttle valve is maintained at a fixed opening (approx. 5 degrees) by the return
spring.

DTC Confirmation Procedure

NOTE:
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

® WITH CONSULT-II

1. Turn ignition switch ON and wait at least 2 seconds.

2. Select “DATA MONITOR” mode with CONSULT-II. e

3. Start engine and let it idle for 5 seconds. MONITOR NO DTG
4. If DTC is detected, go to EC-407. "Diagnostic Procedure" . ENG SPEED

XXX rpm

SEF058Y

& WITH GST
Follow the procedure “WITH CONSULT-II" above.

EC-405



DTC P1122 ELECTRIC THROTTLE CONTROL FUNCTION

Wiring Diagram UBS009A0
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DTC P1122 ELECTRIC THROTTLE CONTROL FUNCTION

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
Throttle control motor relay . N BATTERY VOLTAGE
3 R power supply [lgnition switch: ON] (11 - 14V)
0-14v*
[Ignition switch: ON] lH{ 1
4 olL Throttle control motor « Engine stopped [ %
(Close) « Shift lever: D (A/T), 1st (M/T)
« Accelerator pedal is releasing
(>[5 v/Div 1 msDiv[T]
PBIB1104E
0-14v*
[Ignition switch: ON]
5 WIL Throttle control motor « Engine stopped %
(Open) « Shift lever: D (A/T), 1st (M/T)
« Accelerator pedal is depressing
[>>]5 ViDiv 1 msDiv[T]
PBIB1105E
. . BATTERY VOLTAGE
[lgnition switch: OFF]
104 (0] Throttle control motor relay (11-14v)
[Ignition switch: ON] 0-1.0v
*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
Diagnostic Procedure
1. RETIGHTEN GROUND SCREWS
1. Turnignition switch OFF.
2. Loosen and retighten engine ground screws.
£:>\>\ A

>>GO TO 2.

BBIA0232E

EC-407



DTC P1122 ELECTRIC THROTTLE CONTROL FUNCTION

2. CHECK THROTTLE CONTROL MOTOR RELAY INPUT SIGNAL CIRCUIT-I

1. Check voltage between ECM terminal 3 and ground under the

following conditions with CONSULT-II or tester. gy =Y s
[ Ecm  [oconnecTorl| ED]
Ignition switch Voltage 3 =
OFF Approximately 0V
ON Battery voltage @ON
(11 - 14V)

SKoriG = )

OK >>GO TO 10. =
NG >> GO TO 3.

MBIBO028E

3. CHECK THROTTLE CONTROL MOTOR RELAY INPUT SIGNAL CIRCUIT-II

Turn ignition switch OFF.
Disconnect ECM harness connector.
Disconnect IPDM E/R harness connector E124.

Check continuity between ECM terminal 3 and IPDM E/R terminal 42.
Refer to Wiring Diagram.

PwnhPR

Continuity should exist.

5. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 5.
NG >> GO TO 4.

4. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors E131, M92

« Harness connectors M70, F58

« Harness for open or short between ECM and IPDM E/R

>> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK THROTTLE CONTROL MOTOR RELAY POWER SUPPLY CIRCUIT-I

1. Reconnect all harness connectors disconnected.

2. Check voltage between ECM terminal 104 and ground with

CONSULT-II or tester. %Ejrl

Voltage: Battery voltage
OK or NG [ ecm lo]connecTor]|

OK >>GOTOOo. 104
® o 1

NG >> GO TO 6.

PBIB1171E

EC-408



DTC P1122 ELECTRIC THROTTLE CONTROL FUNCTION

6. CHECK THROTTLE CONTROL MOTOR RELAY POWER SUPPLY CIRCUIT-II

1. Disconnect ECM harness connector.
Disconnect IPDM E/R harness connector E121.

3. Check continuity between ECM terminal 104 and IPDM E/R terminal 47.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 8.
NG >> GO TO7.

7. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors E131, M92
« Harness for open or short between ECM and IPDM E/R

>> Repair open circuit or short to ground or short to power in harness or connectors.

8. CHECK FUSE

1. Disconnect 15A fuse.
2. Check 15A fuse for blown.
OK or NG

OK >> GO TO 9.
NG >> Replace 15A fuse.

9. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG

OK >> Replace IPDM E/R. Refer to PG-14, "IPDM E/R (INTELLIGENT POWER DISTRIBUTION MOD-
ULE ENGINE ROOM)" .
NG >> Repair or replace harness or connectors.

10 CHECK THROTTLE CONTROL MOTOR OUTPUT SIGNAL CIRCUIT FOR OPEN OR SHORT

1. Turnignition switch OFF.
2. Disconnect electric throttle control actuator harness connector. . )
. View with intake air duct removed
3. Disconnect ECM harness connector.
4. Check harness continuity between the following terminals.
Refer to Wiring Diagram.
Electric throttle (?ontrol ECM terminal Continuity
actuator terminal
5 Should not exist =
3 X Electric throttle
4 Should exist control actuator
5 5 Should exist BBIA0233E
4 Should not exist

5. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 11.
NG >> Repair or replace.

EC-409
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DTC P1122 ELECTRIC THROTTLE CONTROL FUNCTION

11 CHECK ELECTRIC THROTTLE CONTROL ACTUATOR VISUALLY

1. Remove the intake air duct.

2. Check if foreign matter is caught between the throttle valve and
the housing.
OK or NG
OK >> GO TO 12.

NG >> Remove the foreign matter and clean the electric throttle
control actuator inside.

12. cHECK THROTTLE CONTROL MOTOR

\Lﬁ

e el
=

£ )
;&‘ "’\6?:\:}: N

&= Electric throttle
control actuator

BBIA0242E

Refer to EC-410. "Component Inspection” .

OK or NG
OK >> GO TO 13.
NG >> GO TO 14.

13 CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

OK or NG
OK >> GO TO 14.
NG >> Repair or replace harness or connectors.

14 REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

1. Replace the electric throttle control actuator.
2. Perform EC-45, "Throttle Valve Closed Position Learning" .
3. Perform EC-46. "ldle Air Volume Learning" .

>> INSPECTION END

Component Inspection
THROTTLE CONTROL MOTOR

1. Disconnect electric throttle control actuator harness connector.
2. Check resistance between terminals 3 and 6.

Resistance: Approximately 1 - 15 Q [at 25 °C (77°F)]
3. If NG, replace electric throttle control actuator and go to next
step.
4. Perform EC-45, "Throttle Valve Closed Position Learning" .
5. Perform EC-46, "Idle Air Volume Learning” .

Remove and Installation
ELECTRIC THROTTLE CONTROL ACTUATOR

Refer to EM-17, "INTAKE MANIFOLD COLLECTOR".

EC-410
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DTC P1124, P1126 THROTTLE CONTROL MOTOR RELAY

DTC P1124, P1126 THROTTLE CONTROL MOTOR RELAY PFP:16119

Component Description

Power supply for the throttle control motor is provided to the ECM via throttle control motor relay. The throttle
control motor relay is ON/OFF controlled by the ECM. When the ignition switch is turned ON, the ECM sends e

an ON signal to throttle control motor relay and battery voltage is provided to the ECM. When the ignition

switch is turned OFF, the ECM sends an OFF signal to throttle control motor relay and battery voltage is not

provided to the ECM.

CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION

THRTL RELAY « Ignition switch: ON ON
On Board Diagnosis Logic
These self-diagnoses have the one trip detection logic.

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
« Harness or connectors
P1124 Throttle control motor | ECM detects the throttle control motor relay is (Throttle control motor relay circuit is
1124 relay circuit short stuck ON. shorted)

« Throttle control motor relay

« Harness or connectors

P1126 Throttle control motor ECM detects a voltage of power source for (Throttle control motor relay circuit is
1126 relay circuit open throttle control motor is excessively low. open)

« Throttle control motor relay

FAIL-SAFE MODE
When the malfunction is detected, ECM enters fail-safe mode and the MIL lights up.

Engine operating condition in fail-safe mode

ECM stops the electric throttle control actuator control, throttle valve is maintained at a fixed opening (approx. 5 degrees) by the return
spring.

DTC Confirmation Procedure

NOTE:
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

PROCEDURE FOR DTC P1124

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

{® With CONSULT-II

1. Turnignition switch ON and wait at least 1 second.

2. Select “DATA MONITOR” mode with CONSULT-II.

3. If DTC is detected, go to EC-414, "Diagnostic Procedure" .

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

EC-411



DTC P1124, P1126 THROTTLE CONTROL MOTOR RELAY

@& With GST
Follow the procedure “With CONSULT-II" above.

PROCEDURE FOR DTC P1126

{® With CONSULT-II
1. Turnignition switch ON and wait at least 2 seconds.

2. Select “DATA MONITOR™mode with CONSULT-II.
3. Start engine and let it idle for 5 seconds.

4. If DTC is detected, go to EC-414, "Diagnostic Procedure” .

DATA MONITOR

MONITOR NO DTC

& With GST
Follow the procedure “With CONSULT-II" above.

EC-412

ENG SPEED XXX rpm

SEF058Y




DTC P1124, P1126 THROTTLE CONTROL MOTOR RELAY

Wiring Diagram UBS009AS
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DTC P1124, P1126 THROTTLE CONTROL MOTOR RELAY

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER-

MINAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
Throttle control motor relay . o BATTERY VOLTAGE
3 R power supply [lgnition switch: ON] (11 - 14V)
. . BATTERY VOLTAGE
[lgnition switch: OFF]
104 (@] Throttle control motor relay (11-14v)
[lgnition switch: ON] 0-1.0v

Diagnostic Procedure
1. CHECK THROTTLE CONTROL MOTOR RELAY POWER SUPPLY CIRCUIT-|

UBS009A9

1. Turn ignition switch OFF.

2. Check voltage between ECM terminal 104 and ground with
CONSULT-II or tester.

Voltage: Battery voltage

OK or NG
OK >> GO TO 5.
NG >> GO TO 2.

)

CONNECT

€ ®

([ Ecm |o]connecTor||

104

iy
© O] 1

PBIB1171E

2. CHECK THROTTLE CONTROL MOTOR RELAY POWER SUPPLY CIRCUIT-II

1. Disconnect ECM harness connector.
Disconnect IPDM E/R harness connector E121.

n

3. Check continuity between ECM terminal 104 and IPDM E/R terminal 47.
Refer to Wiring Diagram.

Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 4.
NG >> GO TO 3.

3. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors E131, M92
« Harness for open or short between ECM and IPDM E/R

>> Repair open circuit or short to ground or short to power in harness or connectors.

EC-414



DTC P1124, P1126 THROTTLE CONTROL MOTOR RELAY

4. CHECK FUSE

1. Disconnect 15A fuse.
2. Check 15A fuse for blown.
OK or NG

OK >> GO TO 8.
NG >> Replace 15A fuse.

5. CHECK THROTTLE CONTROL MOTOR RELAY INPUT SIGNAL CIRCUIT-I

1. Check voltage between ECM terminal 3 and ground under the

following conditions with CONSULT-II or tester. gy =Y s
[ Ecm  [oconnecTorl| ED]
Ignition switch Voltage 3 =
OFF Approximately OV
ON Battery voltage @ON
(11 - 14V)

oK orG = )

OK >> GO TO 8. =
NG >> GO TO 6.

MBIB0028E

6. CHECK THROTTLE CONTROL MOTOR RELAY INPUT SIGNAL CIRCUIT-II
1. Turnignition switch OFF.

2. Disconnect ECM harness connector.

3. Disconnect IPDM E/R harness connector E124.

4. Check continuity between ECM terminal 3 and IPDM E/R terminal 42.

Refer to Wiring Diagram.

Continuity should exist.

5. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 8.
NG >> GO TO7.

7. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors E131, M92

« Harness connectors M70, F58

« Harness for open or short between ECM and IPDM E/R

>> Repair open circuit or short to ground or short to power in harness or connectors.

8. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG

OK >> Replace IPDM E/R. Refer to PG-14, "IPDM E/R (INTELLIGENT POWER DISTRIBUTION MOD-
ULE ENGINE ROOM)" .
NG >> Repair or replace harness or connectors.

EC-415
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DTC P1128 THROTTLE CONTROL MOTOR

DTC P1128 THROTTLE CONTROL MOTOR PFP:16119

Component Description

The throttle control motor is operated by the ECM and it opens and closes the throttle valve.

The current opening angle of the throttle valve is detected by the throttle position sensor and it provides feed-
back to the ECM to control the throttle control motor to make the throttle valve opening angle properly in
response to driving condition.

On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
« Harness or connectors
P1128 Throttle control motor ECM detects short in both circuits between (Throttle control motor circuit is shorted.)
1128 circuit short ECM and throttle control motor. « Electric throttle control actuator

(Throttle control motor)

FAIL-SAFE MODE
When the malfunction is detected, the ECM enters fail-safe mode and the MIL lights up.

Engine operating condition in fail-safe mode

ECM stops the electric throttle control actuator control, throttle valve is maintained at a fixed opening (approx. 5 degrees) by the return
spring.

DTC Confirmation Procedure

NOTE:
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

® WITH CONSULT-II

1. Turnignition switch ON and wait at least 2 seconds.

2. Select “DATA MONITOR” mode with CONSULT-II. rT—

3. Start engine and let it idle for 5 seconds. MONITOR NO DTG
4. IfDTC is detected, go to EC-418, "Diagnostic Procedure" . ENG SPEED 30X rpm

SEF058Y

@ WITH GST
Follow the procedure “WITH CONSULT-II" above.

EC-416



DTC P1128 THROTTLE CONTROL MOTOR

Wiring Diagram UBS009AD
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DTC P1128 THROTTLE CONTROL MOTOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
0-14v*
[lgnition switch: ON] lH{ I
4 oIL Throttle control motor « Engine stopped i %
(Close) « Shift lever: D (A/T), 1st (M/T)
« Accelerator pedal is releasing
(>[5 v/Div 1 msDiv[T]
PBIB1104E
0-14v*
[lgnition switch: ON]
5 WIL Throttle control motor « Engine stopped %
(Open) « Shift lever: D (A/T), 1st (M/T)
« Accelerator pedal is depressing
[>>]5 ViDiv 1 msDiv[T]
PBIB1105E

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

Diagnostic Procedure

1. RETIGHTEN GROUND SCREWS

UBSO009AE

1. Turn ignition switch OFF.

2. Loosen and retighten engine ground screws.

>> GO TO 2.

BBIA0232E
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DTC P1128 THROTTLE CONTROL MOTOR

N

. CHECK THROTTLE CONTROL MOTOR OUTPUT SIGNAL CIRCUIT FOR OPEN OR SHORT

Turn ignition switch OFF.
Disconnect electric throttle control actuator harness connector.
Disconnect ECM harness connector.

Check harness continuity between the following terminals.
Refer to Wiring Diagram.

PwbdPE

Electric throttle (?ontrol ECM terminal Continuity
actuator terminal
5 Should not exist
3 X Electric throttle
4 Should exist control actuator
5 5 Should exist BBIAO233E
4 Should not exist

5. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 3.
NG >> Repair or replace.

3. CHECK THROTTLE CONTROL MOTOR

Refer to EC-419, "Component Inspection" .
OK or NG

OK >> GO TO 4.
NG >> GO TO 5.

4. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG

OK >> GO TO 5.
NG >> Repair or replace harness or connectors.

5. REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

1. Replace the electric throttle control actuator.
Perform EC-45, "Throttle Valve Closed Position Learning" .
3. Perform EC-46, "Idle Air Volume Learning" .

n

>> INSPECTION END

Component Inspection
THROTTLE CONTROL MOTOR

1. Disconnect electric throttle control actuator harness connector.
2. Check resistance between terminals 3 and 6.

' ' m DISCONNECT
Resistance: Approximately 1 - 15 Q [at 25 °C (77°F)] TS. Eé}

3. If NG, replace electric throttle control actuator and go to next
step. Q g 3/.———
.- . 6
4. Perform EC-45, "Throttle Valve Closed Position Learning"” .
5. Perform EC-46, "Idle Air Volume Learning" .

[Q]

PBIBO095E
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DTC P1128 THROTTLE CONTROL MOTOR

Removal and Installation
ELECTRIC THROTTLE CONTROL ACTUATOR

Refer to EM-17, "INTAKE MANIFOLD COLLECTOR".

EC-420
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DTC P1146, P1166 HO2S2

DTC P1146, P1166 HO2S2
Component Description

PFP:226A0

UBS009AH

The heated oxygen sensor 2, after three way catalyst (manifold),
monitors the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the A/F sensor 1 are shifted, the
air-fuel ratio is controlled to stoichiometric, by the signal from the
heated oxygen sensor 2.

This sensor is made of ceramic zirconia. The zirconia generates volt-
age from approximately 1V in richer conditions to OV in leaner condi-
tions.

Under normal conditions the heated oxygen sensor 2 is not used for
engine control operation.

EC
Holder

Heater pad

I// //////////m

\% \\\‘J

Zirconia tube

SEF327R

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBSO009AI

MONITOR ITEM CONDITION

SPECIFICATION

HO2S2 (B1)
HO2S2 (B2)

« Warm-up condition
« After keeping engine speed

between 3,500 and 4,000 rpm for
1 minute and at idle for 1 minute
under no load.

HO2S2 MNTR (B1) rpm quickly.

HO2S2 MNTR (B2)

Revving engine from idle up to 3,000

0-0.3V « - Approx. 0.6 - 1.0V

LEAN ~ - RICH

On Board Diagnosis Logic

UBS009AJ

The heated oxygen sensor 2 has a much longer switching time
between rich and lean than the A/F sensor 1. The oxygen storage
capacity of the three way catalyst causes the longer switching time.
To judge the malfunctions of heated oxygen sensor 2, ECM monitors
whether the minimum voltage of sensor is sufficiently low during the
various driving condition such as fuel-cut.

ov

SEF558Z

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

11226 » Harness or connectors

(Bank 1) Heated oxygen sensor he min " f " _ t (The sensor circuit is open or shorted)
2 minimum voltage e minimum voltage from the sensor is no « Heated oxygen sensor 2

P1166 L reached to the specified voltage.
monitoring « Fuel pressure

1166 ]

(Bank 2) « Injectors

EC-421



DTC P1146, P1166 HO2S2

DTC Confirmation Procedure

NOTE:

If DTC confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

® WITH CONSULT-II

TESTING CONDITION:
For better results, perform “DTC WORK SUPPORT” at a temperature of 0 to 30 °C (32 to 86 °F).

1. Turn ignition switch ON and select “DATA MONITOR” mode with

DATA MONITOR

CONSULT-II.
. . . MONITOR | NO DTC
2. Start engine and warm it up to the normal operating tempera-
ture. ENG SPEED XXX rpm

COOLANTEMP/S XXX °C
3. Turn ignition switch OFF and wait at least 10 seconds.

4. Start engine and keep the engine speed between 3,500 and
4,000 rpm for at least 1 minute under no load.

5. Letengine idle for 1 minute.

6. Make sure that “COOLAN TEMP/S” indicates more than 70°C
(158°F) SEF174Y
If not, warm up engine and go to next step when “COOLAN
TEMP/S” indication reaches to 70°C (158°F).

7. Open engine hood.

8. Select “HO2S2 (B1) P1146" or “HO2S2 (B2) P1166" of “HO2S2” in “DTC WORK SUPPORT” mode with
CONSULT-II.

9. Start engine and following the instruction of CONSULT-II.

HO252 (B1) P1146 HO2S2 (B1) P1146 HO2S2 (B1) P1146
WAIT MAINTAIN
OPEN ENGINE HOOD. 1800 - 2800 RPM UNTIL FINAL
KEEP ENGINE RUNNING AT » RESULT APPEARS. » COMPLETED
IDLE SPEED FOR MAXIMUM
OF 5 MINUTES.
1800 rpm 2300 rpm 2800 rpm SELF-DIAG RESULTS
PBIBOS18E

10. Make sure that “OK” is displayed after touching “SELF-DIAG RESULTS".
If “NG” is displayed, refer to EC-427, "Diagnostic Procedure" .
If “CAN NOT BE DIAGNOSED” is displayed, perform the following.

a. Turn ignition switch OFF and leave the vehicle in a cool place (soak the vehicle).
b. Return to step 1.

Overall Function Check

Use this procedure to check the overall function of the heated oxygen sensor 2 circuit. During this check, a
DTC might not be confirmed.

& WITH GST

1. Start engine and warm it up to the normal operating temperature.

2. Turn ignition switch OFF and wait at least 10 seconds.

3. Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
4

5

Let engine idle for 1 minute.

Set voltmeter probes between ECM terminal 74 [HO2S2 (B1) signal] or 55 [HO2S2 (B2) signal] and
engine ground.

EC-422



DTC P1146, P1166 HO2S2

Check the voltage when revving up to 4,000 rpm under no load
at least 10 times.

(Depress and release accelerator pedal as soon as possible.)
The voltage should be below 0.18V at least once during this
procedure.

If the voltage can be confirmed in step 6, step 7 is not nec-
essary.

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 (A/T models), 5th gear position (M/T
models).

The voltage should be below 0.18V at least once during this
procedure.

If NG, go to EC-427, "Diagnostic Procedure" .

EC-423

.s. %Ej @W @ilcfﬁ""

[ Ecm [o]connecTOR|| gl

i, 4
",

74: Bank 1
55: Bank 2

55 74
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DTC P1146, P1166 HO2S2

Wiring Diagram
BANK 1

- EC-0252B1-01

IGNITION SWITCH

ON OR START
FUSE mmmm : DETECTABLE LINE FOR DTC
BLOCK |REFER TO “PG-POWER’". == : NON-DETECTABLE LINE FOR DTC
15A (J/B)
8] | G
[
EQ] _
RIY
T
RIY
RrY
| 4 ||
HEATED
OXYGEN
SENSOR 2
(BANK 1)
=] M =]
L._l 1 I_I‘I
BW P/B L
BW P/B L
7=l ]l [Fa]l
GND-02 O2HRR 0O2sRR | ECM
REFER TO THE FOLLOWING.
= Tl A - FUSE BLOCK -
23[22[21[eo]re[B[17[16[16 14 [1a[ 1211 [0 o [8 [ 7 [ & JUNCTION BOX (J/B)
42[41[40[39]38]37[38[35]34[33[32[31[30[29]28]27 [26[25
N
21D 61]60]59]58]57]56 [55[54]53]52]51 [50 4e[as]a7]e6 45 44
\4[3/ G { 8olrs]78l7ri7e|rs[ralza]72 71 olesfes]erl6eles|e4]ss]

L

~
w

C—]4]5]6]7]|(ES8
1[12]13[14]15[6] w

@
w
o

BBWAO0617E
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DTC P1146, P1166 HO2S2

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
« Warm-up condition
« Rewving engine from idle up to 3,000 rpm
74 L Heated oxygen sensor 2 quickly after the following conditions are 0 - Approximately 1.0V
(Bank 1) met.
- After keeping the engine speed between
3,500 and 4,000 rpm for 1 minute and at idle
for 1 minute under no load.
[Engineis running]
78 B/W griitr?g oxygen sensor 2 « Warm-up condition Approximately OV
« Idle speed

EC-425



DTC P1146, P1166 HO2S2

BANK 2
IGNITION SWITCH
ON OR START
FUSE mmmm : DETECTABLE LINE FOR DTC
BLOCK | REFER TO “PG-POWER". s : NON-DETECTABLE LINE FOR DTC
15A (J/B)
I
| 9P]| .
RIY
I_I—I
RY
RrY
| 4 ||
HEATED
OXYGEN
SENSOR 2
(BANK 2)
] (8] 2]
T
B/W LR L
B/W LR L
|| 7s|| || 6 || ||55||
GND-02 O2HRL O2SRL. |ECM
REFER TO THE FOLLOWING.
= Tl A - FUSE BLOCK -
23[22]21]20]19]18]17]16]15]14]13]12]11T10] 9 T8 [ 7 T 6 JUNCTION BOX (J/B)
42]41]40]39]383735]35]34]33]32]31[30]28 28] 27|26 25
N
21D 61]60]59]58]57]56 [55[54]53]52]51 [50 4e[as]a7]e6 45 44
43/ L { 8t eof7ol78[77|76[75]74]78]72] 71 [70l6ols8le7 Josles|e4es]
LI,
1[2]3[c[¢]5]6[7] (F58
8 9 [1o[11[12[13[14]15]16] W

BBWAO0618E
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DTC P1146, P1166 HO2S2

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
« Warm-up condition
« Rewving engine from idle up to 3,000 rpm
55 L Heated oxygen sensor 2 quickly after the following conditions are 0 - Approximately 1.0V
(Bank 2) met.
- After keeping the engine speed between
3,500 and 4,000 rpm for 1 minute and at idle
for 1 minute under no load.
[Engineis running]
78 B/W g;itr?g oxygen sensor 2 « Warm-up condition Approximately OV
« Idle speed
Diagnostic Procedure

1. RETIGHTEN GROUND SCREWS

1. Turnignition switch OFF.
2. Loosen and retighten engine ground screws.

>>GO TO 2.

BBIA0232E
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DTC P1146, P1166 HO2S2

2.

CLEAR THE SELF-LEARNING DATA

® With CONSULT-II

1.
2.

3.

Start engine and warm it up to normal operating temperature.
Select “SELF-LEARNING CONT” in “WORK SUPPORT” mode
with CONSULT-II.

Clear the self-learning control coefficient by touching “CLEAR”.
Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0172 or P0175 detected?
Is it difficult to start engine?

& Without CONSULT-II

WORK SUPPORT
SELF-LEARNING CONT |CLEAH|

B1
100 %
B2
100 %

SEF968Y

1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch OFF.
3. Disconnect mass air flow sensor harness connector.
4. Restart engine and let it idle for at least 5 seconds. /‘
5. Stop engine and reconnect mass air flow sensor harness con- (Q./’/i Mass ai flow Se"sm\
nector. Qs, )/
6. Make sure DTC P0102 is displayed. Nz
7. Erase the DTC memory. Refer to EC-65, "HOW TO ERASE 2>
EMISSION-RELATED DIAGNOSTIC INFORMATION" .
8. Make sure DTC P000O is displayed.
9. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0172 or P0175 detected? BBIAQV35E
Is it difficult to start engine?
Yes or No
Yes >> Perform trouble diagnosis for DTC P0172, P0175. Refer to EC-229 .
No >>GO TO 3.

EC-428




DTC P1146, P1166 HO2S2

3. CHECK HO2S2 GROUND CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
2. Disconnect ECM harness connector.
3. Disconnect heated oxygen sensor 2 harness connector.

HO2S2

\( (bank 1)

harness
connector

(M/T and 4-speed
A/T models})

HO2S2 (bank 1)
harness connector
(5-speed A/T models)

harness connector
(5-speed A/T models)
" ~—

HO2S2
(bank 2)
harness
connector v
{M/T models) N

%
HO282 (bank 2}
\ @ harness connector
(4-speed A/T models)
—~ 71 0

e

BBIA0257E

4. Check harness continuity between ECM terminal 78 and HO2S2 terminal 3.
Refer to Wiring Diagram.

Continuity should exist.

5. Also check harness for short to ground or short to power.
OKor NG
OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

EC-429



DTC P1146, P1166 HO2S2

4. CHECK HO2S2 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal and HO2S2 terminal as follows.
Refer to Wiring Diagram.

Terminals
DTC Bank
ECM Sensor
P1146 74 2 1
P1166 55 2 2

Continuity should exist.

2. Check harness continuity between the following terminals and ground.
Refer to Wiring Diagram.

Terminals
DTC Bank
ECM Sensor
P1146 74 2 1
P1166 55 2 2

Continuity should not exist.

3. Also check harness for short to power.
OK or NG

OK >>GO TO 5.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK HEATED OXYGEN SENSOR 2

Refer to EC-430. "Component Inspection” .
OK or NG

OK >> GO TO 6.
NG >> Replace malfunctioning heated oxygen sensor 2.

6. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END
Component Inspection
HEATED OXYGEN SENSOR 2

{® With CONSULT-II
1. Turn ignition switch ON and select “DATA MONITOR” mode with

DATA MONITOR

CONSULT-II.
. . . MONITOR NO DTC
2. Start engine and warm it up to the normal operating tempera-
ture. ENG SPEED XXX rpm

COOLANTEMP/S XXX °C
3. Turn ignition switch OFF and wait at least 10 seconds.

4. Start engine and keep the engine speed between 3,500 and
4,000 rpm for at least 1 minute under no load.

5. Letengine idle for 1 minute.

SEF174Y
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DTC P1146, P1166 HO2S2

6. Select “FUEL INJECTION” in “ACTIVE TEST” mode, and select

“HO2S2 (B1)/(B2)” as the monitor item with CONSULT-II. ACTIVETEST

FUEL INJECTION | 25 %

MONITOR
ENG SPEED XXX rpm
HO2S2 (B1) XXXV
HO2S2 (B2) XXX V

PBIB1672E

7. Check “HO2S2 (B1)/(B2)" at idle speed when adjusting “FUEL INJECTION” to £25%.

(Reference data)

x0.01V

[so]
N —
—

,’I “‘ The voltage should be above
0.70V at least one time.

64

', \ below 0.18
________________________ one time.

e a

The voltage should be

V at least

PBIB1210E

“HO2S2 (B1)/(B2)” should be above 0.70V at least once when the “FUEL INJECTION”

is +25%.

“HO2S2 (B1)/(B2)” should be below 0.18V at least once when the “FUEL INJECTION” is —25%.

CAUTION:
« Discard any heated oxygen sensor which has been dropped from a height of more tha
in) onto a hard surface such as a concrete floor; use a new one.

n 0.5m (19.7

. Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread

Cleaner tool J-43897-18 or J-43897-12 and approved anti-seize lubricant.

@ Without CONSULT-II
Start engine and warm it up to the normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.

Let engine idle for 1 minute.

g W N PR

engine ground.

Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.

Set voltmeter probes between ECM terminal 74 [HO2S2 (B1) signal] or 55 [HO2S2 (B2) signal] and

6. Check the voltage when revving up to 4,000 rpm under no load
at least 10 times. .’ o “ @i f&.
(Depress and release accelerator pedal as soon as possible.) c
groec\é(()jllg?ge should be above 0.70V at least once during this == |0|CONNECTOR|| . 3, 4
If the voltage is above 0.70V at step 6, step 7 is not neces- S Z
sary. o 6

7. Keep vehicle at idling for 10 minutes, then check voltage.
Or check the voltage when coasting from 80 km/h (50 MPH) in D _Q
position with “OD” OFF (A/T models), 5th gear position (M/T | 74:Bank1 @ O
mOdeIS) 55 Bank § P:BlGO?E
The voltage should be below 0.18V at least once during this
procedure.

8. If NG, replace heated oxygen sensor 2.

CAUTION:

« Discard any heated oxygen sensor which has been dropped from a height of more tha
in) onto a hard surface such as a concrete floor; use a new one.

EC-431
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DTC P1146, P1166 HO2S2

- Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread
Cleaner tool J-43897-18 or J-43897-12 and approved anti-seize lubricant.

Removal and Installation
HEATED OXYGEN SENSOR 2

Refer to EM-27, "EXHAUST MANIFOLD AND THREE WAY CATALYST" .

EC-432
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DTC P1147, P1167 HO2S2

DTC P1147, P1167 HO2S2

Component Description

The heated oxygen sensor 2, after three way catalyst (manifold),
monitors the oxygen level in the exhaust gas on each bank.

Even if switching characteristics of the A/F sensor 1 are shifted, the
air-fuel ratio is controlled to stoichiometric, by the signal from the
heated oxygen sensor 2.

This sensor is made of ceramic zirconia. The zirconia generates volt-
age from approximately 1V in richer conditions to OV in leaner condi-
tions.

Under normal conditions the heated oxygen sensor 2 is not used for
engine control operation.

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

PFP:226A0

UBS009AQ

Heater pad Holder

I// //////////m

\% \\\‘J

Zirconia tube

SEF327R

UBS009AR

MONITOR ITEM CONDITION

SPECIFICATION

HO2S2 (B1)
HO2S2 (B2)

« Warm-up condition
« After keeping engine speed

between 3,500 and 4,000 rpm for
1 minute and at idle for 1 minute
under no load.

HO2S2 MNTR (B1) rpm quickly.

HO2S2 MNTR (B2)

Revving engine from idle up to 3,000

0-0.3V « - Approx. 0.6 - 1.0V

LEAN — - RICH

On Board Diagnosis Logic

The heated oxygen sensor 2 has a much longer switching time
between rich and lean than the heated oxygen sensor 1. The oxygen
storage capacity of the three way catalyst (manifold) causes the
longer switching time. To judge the malfunctions of heated oxygen
sensor 2, ECM monitors whether the maximum voltage of the sensor
is sufficiently high during the various driving condition such as fuel-
cut.

UBS009AS

ov

NG

SEF559Z

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
P1147 « Harness or connectors
1147 (The sensor circuit is open or shorted)
Bank 1 . .
¥ Heated oxygen sensor | o o imum voltage from the sensor is not | * Heated oxygen sensor 2
P1167 2 maximum voltage reached to the specified voltage Fuel pressure
monitoring ' *
1167 « Injectors
(Bank 2) « Intake air leaks

EC-433



DTC P1147, P1167 HO2S2

DTC Confirmation Procedure

NOTE:

If DTC confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

® WITH CONSULT-II

TESTING CONDITION:
For better results, perform “DTC WORK SUPPORT” at a temperature of 0 to 30 °C (32 to 86 °F).

1. Turn ignition switch ON and select “DATA MONITOR” mode with

DATA MONITOR

CONSULT-II.
. . . MONITOR | NO DTC
2. Start engine and warm it up to the normal operating tempera-
ture. ENG SPEED XXX rpm

COOLANTEMP/S XXX °C
3. Turn ignition switch OFF and wait at least 10 seconds.

4. Start engine and keep the engine speed between 3,500 and
4,000 rpm for at least 1 minute under no load.

5. Letengine idle for 1 minute.

6. Make sure that “COOLAN TEMP/S” indicates more than 70°C
(158°F) SEF174Y
If not, warm up engine and go to next step when “COOLAN
TEMP/S” indication reaches to 70°C (158°F).

7. Open engine hood.

8. Select “HO2S2 (B1) P1147" or “HO2S2 (B2) P1167" of “HO2S2” in “DTC WORK SUPPORT” mode with
CONSULT-II.

9. Start engine and following the instruction of CONSULT-II.

HO2s2 (B1) P1147 HO2S2 (B1) P1147 HO2S2 (B1) P1147

WAIT MAINTAIN

OPEN ENGINE HOOD. . 1800 - 2800 RPM UNTIL FINAL .
KEEP ENGINE RUNNING AT RESULT APPEARS.

IDLE SPEED FOR MAXIMUM
OF 5 MINUTES.

COMPLETED

1800 rpm 2300 rpm 2800 rpm SELF-DIAG RESULTS

PBIBO819E

10. Make sure that “OK” is displayed after touching “SELF-DIAG RESULTS".
If “NG” is displayed, refer to EC-439, "Diagnostic Procedure" .
If “CAN NOT BE DIAGNOSED” is displayed, perform the following.

a. Turn ignition switch OFF and leave the vehicle in a cool place (soak the vehicle).
b. Return to step 1.

Overall Function Check

Use this procedure to check the overall function of the heated oxygen sensor 2 circuit. During this check, a
DTC might not be confirmed.

& WITH GST

1. Start engine and warm it up to the normal operating temperature.

2. Turn ignition switch OFF and wait at least 10 seconds.

3. Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.
4

5

Let engine idle for 1 minute.

Set voltmeter probes between ECM terminal 74 [HO2S2 (B1) signal] or 55 [HO2S2 (B2) signal] and
engine ground.

EC-434



DTC P1147, P1167 HO2S2

Check the voltage when revving up to 4,000 rpm under no load
at least 10 times.

(Depress and release accelerator pedal as soon as possible.)
The voltage should be above 0.70V at least once during this
procedure.

If the voltage can be confirmed in step 6, step 7 is not nec-
essary.

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 (A/T models), 5th gear position (M/T
models).

The voltage should be above 0.70V at least once during this
procedure.

If NG, go to EC-439. "Diagnostic Procedure" .

EC-435
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74: Bank 1
55: Bank 2

55 74
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DTC P1147, P1167 HO2S2

Wiring Diagram
BANK 1

- EC-0252B1-01

IGNITION SWITCH

ON OR START
FUSE mmmm : DETECTABLE LINE FOR DTC
BLOCK |REFER TO “PG-POWER’". == : NON-DETECTABLE LINE FOR DTC
15A (J/B)
8] | G
[
EQ] _
RIY
T
RIY
RrY
| 4 ||
HEATED
OXYGEN
SENSOR 2
(BANK 1)
=] M =]
L._l 1 I_I‘I
BW P/B L
BW P/B L
7=l ]l [Fa]l
GND-02 O2HRR 0O2sRR | ECM
REFER TO THE FOLLOWING.
= Tl A - FUSE BLOCK -
23[22[21[eo]re[B[17[16[16 14 [1a[ 1211 [0 o [8 [ 7 [ & JUNCTION BOX (J/B)
42[41[40[39]38]37[38[35]34[33[32[31[30[29]28]27 [26[25
N
21D 61]60]59]58]57]56 [55[54]53]52]51 [50 4e[as]a7]e6 45 44
\4[3/ G { 8olrs]78l7ri7e|rs[ralza]72 71 olesfes]erl6eles|e4]ss]

L

~
w

C—]4]5]6]7]|(ES8
1[12]13[14]15[6] w

@
w
o

BBWAO0617E
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DTC P1147, P1167 HO2S2

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
« Warm-up condition
« Rewving engine from idle up to 3,000 rpm
74 L Heated oxygen sensor 2 quickly after the following conditions are 0 - Approximately 1.0V
(Bank 1) met.
- After keeping the engine speed between
3,500 and 4,000 rpm for 1 minute and at idle
for 1 minute under no load.
[Engineis running]
78 B/W griitr?g oxygen sensor 2 « Warm-up condition Approximately OV
« Idle speed

EC-437



DTC P1147, P1167 HO2S2

BANK 2
IGNITION SWITCH
ON OR START
FUSE mmmm : DETECTABLE LINE FOR DTC
BLOCK | REFER TO “PG-POWER". s : NON-DETECTABLE LINE FOR DTC
15A (J/B)
I
| 9P]| .
RIY
I_I—I
RY
RrY
| 4 ||
HEATED
OXYGEN
SENSOR 2
(BANK 2)
] (8] 2]
T
B/W LR L
B/W LR L
|| 7s|| || 6 || ||55||
GND-02 O2HRL O2SRL. |ECM
REFER TO THE FOLLOWING.
= Tl A - FUSE BLOCK -
23[22]21]20]19]18]17]16]15]14]13]12]11T10] 9 T8 [ 7 T 6 JUNCTION BOX (J/B)
42]41]40]39]383735]35]34]33]32]31[30]28 28] 27|26 25
N
21D 61]60]59]58]57]56 [55[54]53]52]51 [50 4e[as]a7]e6 45 44
43/ L { 8t eof7ol78[77|76[75]74]78]72] 71 [70l6ols8le7 Josles|e4es]
LI,
1[2]3[c[¢]5]6[7] (F58
8 9 [1o[11[12[13[14]15]16] W

BBWAO0618E
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DTC P1147, P1167 HO2S2

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
« Warm-up condition
« Rewving engine from idle up to 3,000 rpm
55 L Heated oxygen sensor 2 quickly after the following conditions are 0 - Approximately 1.0V
(Bank 2) met.
- After keeping the engine speed between
3,500 and 4,000 rpm for 1 minute and at idle
for 1 minute under no load.
[Engineis running]
78 B/W g;itr?g oxygen sensor 2 « Warm-up condition Approximately OV
« Idle speed
Diagnostic Procedure uBS009AW

1. RETIGHTEN GROUND SCREWS

1. Turnignition switch OFF.
2. Loosen and retighten engine ground screws.

>>GO TO 2.

BBIA0232E
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DTC P1147, P1167 HO2S2

2.

CLEAR THE SELF-LEARNING DATA

® With CONSULT-II

1.
2.

3.

Start engine and warm it up to normal operating temperature.
Select “SELF-LEARNING CONT” in “WORK SUPPORT” mode
with CONSULT-II.

Clear the self-learning control coefficient by touching “CLEAR”.
Run engine for at least 10 minutes at idle speed.

Is the 1st trip DTC P0171 or P0174 detected?
Is it difficult to start engine?

& Without CONSULT-II

WORK SUPPORT
SELF-LEARNING CONT |CLEAH|

B1
100 %
B2
100 %

SEF968Y

1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch OFF.
3. Disconnect mass air flow sensor harness connector.
4. Restart and let it idle for at least 5 seconds. /‘
5. Stop engine and reconnect mass air flow sensor harness con- (Q./’/i Mass ai flow Se"sm\
nector. Qs, )/
6. Make sure DTC P0102 is displayed. Nz
7. Erase the DTC memory. Refer to EC-65, "HOW TO ERASE 2>
EMISSION-RELATED DIAGNOSTIC INFORMATION" .
8. Make sure DTC P000O is displayed.
9. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0171 or P0174 detected? BBIAQV35E
Is it difficult to start engine?
Yes or No
Yes >> Perform trouble diagnosis for DTC P0171or P0174. Refer to EC-220 .
No >>GO TO 3.

EC-440




DTC P1147, P1167 HO2S2

3. CHECK HO2S2 GROUND CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
2. Disconnect ECM harness connector.
3. Disconnect heated oxygen sensor 2 harness connector.

HO2S2

\( (bank 1)

harness
connector

(M/T and 4-speed
A/T models})

HO2S2 (bank 1)
harness connector
(5-speed A/T models)

harness connector
(5-speed A/T models)
" ~—

HO2S2
(bank 2)
harness
connector v
{M/T models) N

%
HO282 (bank 2}
\ @ harness connector
(4-speed A/T models)
—~ 71 0

e

BBIA0257E

4. Check harness continuity between ECM terminal 78 and HO2S2 terminal 3.
Refer to Wiring Diagram.

Continuity should exist.

5. Also check harness for short to ground or short to power.
OKor NG
OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

EC-441
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4. CHECK HO2S2 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal and HO2S2 terminal as follows.
Refer to Wiring Diagram.

Terminals
DTC Bank
ECM Sensor
P1147 74 2 1
P1167 55 2 2

Continuity should exist.

2. Check harness continuity between the following terminals and ground.
Refer to Wiring Diagram.

Terminals
DTC Bank
ECM Sensor
P1147 74 2 1
P1167 55 2 2

Continuity should not exist.

3. Also check harness for short to power.
OK or NG

OK >>GO TO 5.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK HEATED OXYGEN SENSOR 2

Refer to EC-442, "Component Inspection” .
OK or NG

OK >> GO TO 6.
NG >> Replace malfunctioning heated oxygen sensor 2.

6. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END
Component Inspection
HEATED OXYGEN SENSOR 2

{® With CONSULT-II
1. Turn ignition switch ON and select “DATA MONITOR” mode with

DATA MONITOR

CONSULT-II.
. . . MONITOR NO DTC
2. Start engine and warm it up to the normal operating tempera-
ture. ENG SPEED XXX rpm

COOLANTEMP/S XXX °C
3. Turn ignition switch OFF and wait at least 10 seconds.

4. Start engine and keep the engine speed between 3,500 and
4,000 rpm for at least 1 minute under no load.

5. Letengine idle for 1 minute.

SEF174Y
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DTC P1147, P1167 HO2S2

6. Select “FUEL INJECTION” in “ACTIVE TEST” mode, and select

“HO2S2 (B1)/(B2)” as the monitor item with CONSULT-II. ACTIVETEST

FUEL INJECTION | 25 %

MONITOR
ENG SPEED XXX rpm
HO2S2 (B1) XXXV
HO2S2 (B2) XXX V

PBIB1672E

7. Check “HO2S2 (B1)/(B2)" at idle speed when adjusting “FUEL INJECTION” to £25%.

(Reference data)

x0.01V

[so]
N —
—

,’I “‘ The voltage should be above
0.70V at least one time.

64

', \ below 0.18
________________________ one time.

e a

The voltage should be

V at least

PBIB1210E

“HO2S2 (B1)/(B2)” should be above 0.70V at least once when the “FUEL INJECTION”

is +25%.

“HO2S2 (B1)/(B2)” should be below 0.18V at least once when the “FUEL INJECTION” is —25%.

CAUTION:
« Discard any heated oxygen sensor which has been dropped from a height of more tha
in) onto a hard surface such as a concrete floor; use a new one.

n 0.5m (19.7

. Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread

Cleaner tool J-43897-18 or J-43897-12 and approved anti-seize lubricant.

@ Without CONSULT-II
Start engine and warm it up to the normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.

Let engine idle for 1 minute.

g W N PR

engine ground.

Start engine and keep the engine speed between 3,500 and 4,000 rpm for at least 1 minute under no load.

Set voltmeter probes between ECM terminal 74 [HO2S2 (B1) signal] or 55 [HO2S2 (B2) signal] and

6. Check the voltage when revving up to 4,000 rpm under no load
at least 10 times. .’ o “ @i f&.
(Depress and release accelerator pedal as soon as possible.) c
groec\é(()jllg?ge should be above 0.70V at least once during this == |0|CONNECTOR|| . 3, 4
If the voltage is above 0.70V at step 6, step 7 is not neces- S Z
sary. o 6

7. Keep vehicle at idling for 10 minutes, then check voltage.
Or check the voltage when coasting from 80 km/h (50 MPH) in D _Q
position with “OD” OFF (A/T models), 5th gear position (M/T | 74:Bank1 @ O
mOdeIS) 55 Bank § P:BlGO?E
The voltage should be below 0.18V at least once during this
procedure.

8. If NG, replace heated oxygen sensor 2.

CAUTION:

« Discard any heated oxygen sensor which has been dropped from a height of more tha
in) onto a hard surface such as a concrete floor; use a new one.

EC-443
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DTC P1147, P1167 HO2S2

- Before installing new oxygen sensor, clean exhaust system threads using Oxygen Sensor Thread
Cleaner tool J-43897-18 or J-43897-12 and approved anti-seize lubricant.

Removal and Installation
HEATED OXYGEN SENSOR 2

Refer to EM-27, "EXHAUST MANIFOLD AND THREE WAY CATALYST" .

EC-444
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DTC P1148, P1168 CLOSED LOOP CONTROL

DTC P1148, P1168 CLOSED LOOP CONTROL

On Board Diagnosis Logic
These self-diagnoses have the one trip detection logic.

PFP:22690

UBS009AZ

- EC
Possible cause

DTC No. | Trouble diagnosis name DTC detecting condition
P1148 The closed loop control function for bank 1 . Harness or connectors
1148 _does not op_erate even when vehicle is driving [The air fuel ratio (A/F) sensor 1 circuit is
(Bank 1) Closed loop control in the specified condition. open or shorted.]
P1168 function The closed loop control function for bank 2 « Air fuel ratio (A/F) sensor 1
1168 fjoes not op(_erate even when vehicle is driving . Air fuel ratio (A/F) sensor 1 heater
(Bank 2) in the specified condition.

DTC P1148 or P1168 is displayed with another DTC for air fuel ratio (A/F) sensor 1.
Perform the trouble diagnosis for the corresponding DTC.

EC-445



DTC P1211 TCS CONTROL UNIT

DTC P1211 TCS CONTROL UNIT PFP:47850

Description

The malfunction information related to TCS is transferred through the CAN communication line from ABS
actuator and electric unit (control unit) to ECM.

Be sure to erase the malfunction information such as DTC not only for ABS actuator and electric unit
(control unit) but also for ECM after TCS related repair.

On Board Diagnosis Logic

Freeze frame data is not stored in the ECM for this self-diagnosis.
The MIL will not light up for this self-diagnosis.

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
) o . « ABS actuator and electric unit (control
P1211 TCS control unit ECM receives a malfunction information from unit)
1211 ABS actuator and electric unit (control unit).
o TCS related parts
DTC Confirmation Procedure

TESTING CONDITION:
Before performing the following procedure, confirm that battery voltage is more than 10.5V at idle.
® WITH CONSULT-II

1. Turn ignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II.

3. Start engine and let it idle for at least 60 seconds.

4. |If 1sttrip DTC is detected, go to EC-446. "Diagnostic Procedure"

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

@ WITH GST
Follow the procedure “WITH CONSULT-II" above.

Diagnostic Procedure
Go to BRC-53, "TROUBLE DIAGNOSIS" or BRC-97, "TROUBLE DIAGNOSIS" .

EC-446
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DTC P1212 TCS COMMUNICATION LINE

DTC P1212 TCS COMMUNICATION LINE PFP:47850
Description

U1001. Refer to EC-145, "DTC U1000, U1001 CAN COMMUNICATION LINE" .

This CAN communication line is used to control the smooth engine operation during the TCS operation. Pulse
signals are exchanged between ECM and ABS actuator and electric unit (control unit).

Be sure to erase the malfunction information such as DTC not only for ABS actuator and electric unit
(control unit) but also for ECM after TCS related repair.

On Board Diagnosis Logic

The MIL will not light up for this self-diagnosis.
Freeze frame data is not stored in the ECM for this self-diagnosis.

NOTE:
If DTC P1212 is displayed with DTC U1000 or U1001, first perform the trouble diagnosis for DTC U1000,

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

« Harness or connectors

. ECM can not receive the information from (The CAN communication line is open or
P1212 TCS communication . . ; shorted.)

1212 line ABS actuator and electric unit (control unit)

continuously. « ABS actuator and electric unit (control unit).
« Dead (Weak) battery

DTC Confirmation Procedure

TESTING CONDITION:
Before performing the following procedure, confirm that battery voltage is more than 10.5V at idle.
® WITH CONSULT-II

1. Turnignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II.
3. Start engine and let it idle for at least 10 seconds.
4.

If a 1st trip DTC is detected, go to EC-447, "Diagnostic Proce-
dure" .

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

& WITH GST
Follow the procedure “WITH CONSULT-II” above.

Diagnostic Procedure
1. cHECK ABS ACTUATTOR AND ELECTRIC UNIT (CONTROL UNIT) FUNCTION

Refer to BRC-53, "TROUBLE DIAGNOSIS" or BRC-97, "TROUBLE DIAGNOSIS" .

>> INSPECTION END

EC-447
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DTC P1217 ENGINE OVER TEMPERATURE

DTC P1217 ENGINE OVER TEMPERATURE

System Description
NOTE:

PFP:00000

UBS009BB

If DTC P1217 is displayed with DTC U1000 or U1001, first perform the trouble diagnosis for DTC U1000,
U1001. Refer to EC-145, "DTC U1000, U1001 CAN COMMUNICATION LINE" .

COOLING FAN CONTROL

Sensor Input Signal to ECM ECM function Actuator
Crankshaft position sensor (POS) . g+l
Camshaft position sensor (PHASE) Engine spee
Battery Battery voltage**
Wheel sensor Vehicle Speed*z COOIing fan |PDM E/R
control (Cooling fan relays)

Engine coolant temperature sensor

Engine coolant temperature

Air conditioner switch

Air conditioner ON signal*2

Refrigerant pressure sensor

Refrigerant pressure

*1: The ECM determines the start signal status by the signals of engine speed and battery voltage.
*2: These signals are sent to ECM through CAN communication line.

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, refrigerant
pressure, and air conditioner ON signal. The control system has 4-step control [HIGH/MIDDLE/LOW/OFF].
The ECM controls cooling fan relays through CAN communication line.

OPERATION
Air conditioner switch is “ON”.
Refrigerant pressure is less than
Air conditioner switch is “OFF". 1,280 kPa (13.06 kg/cm2, 185.6 psi)
105 (221) KRR 105 (221)
z o 100 (212) £ © 100(212) X
5 2 95(203) 5 & 95(203)
o 3 o >
o 8 p
2 g £3
2E 2E
e 20 80 w e 20 80
(12) (50) (12) (50)
Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)
Air conditioner switch is “ON”.
Refrigerant pressure is between Air conditioner switch is “ON”".
1,280 kPa (13.06 kg/cm?, 185.6 psi) and Refrigerant pressure is more than
1,580 kPa (17.95 kg/cm2, 255.2 psi). 1,580 kPa (17.95 kg/cm2, 255.2 psi).
105 (221) RIS 105 (221)
% 3 100 (212) g o 100 (212)
° 2 95(203) 5 & 95(203)
o 3 o >
o 8 p
23 2g
[ S 2 €
G e 20 80 g e 20 80
(12) (50) (12) (50)
Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)
[J: Cooling fans : Cooling fans operate N: Cooling fans operate  BJ: Cooling fans operate
do not operate. at “Low” speed. at “Middle” speed. at “High” speed.
PBIB1587E
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DTC P1217 ENGINE OVER TEMPERATURE

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS009BC

MONITOR ITEM

CONDITION

SPECIFICATION

« Engine: After warming up, idle

Air conditioner switch: OFF

OFF

AIR COND SIG the engine Air conditioner switch: ON ON
(Compressor operates.)
Engine coolant temperature is 94°C OFF
(201°F) or less
Engine coolant temperature is
. . . between 95°C (203°F) and 99°C LOW
« Engine: After warming up, idle (210°F)
COOLING FAN the engine : _
« Air conditioner switch: OFF Engine coolant temperature is
between 100°C (212°F) and 104°C MID
(219°F)
Engine coolant temperature is 105°C HI

(221°F) or more

On Board Diagnosis Logic
If the cooling fan or another component in the cooling system malfunctions, engine coolant temperature will

rise.

UBS009BD

When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction is

indicated.

This self-diagnosis has the one trip detection logic.

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
« Harness or connectors
(The cooling fan circuit is open or shorted.)
« IPDM E/R
« Cooling fan does not operate properly « Cooling fan
(Overheat). « Radiator hose
pP1217 Engine over temperature « Cooling fan system does not operate Radiator
1217 (Overheat) properly (Overheat). * )
« Engine coolant was not added to the + Radiator cap
system using the proper filling method. | * Water pump
« Thermostat
For more information, refer to EC-458. "Main
12 Causes of Overheating" .
CAUTION:

When a malfunction is indicated, be sure to replace the coolant.

Refer to MA-14. "Chanaing Enaine

Coolant" . Also, replace the engine oil. Refer to MA-16. "Changing Engine Oil" .
1. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute. Be sure to

use coolant with the proper mixture ratio. Refer to

RATIO" .
2. After refilling coolant, run engine to ensure that no water-flow noise is emitted.

EC-449
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DTC P1217 ENGINE OVER TEMPERATURE

Overall Function Check

Use this procedure to check the overall function of the cooling fan. During this check, a DTC might not be con-
firmed.

WARNING:

Never remove the radiator cap when the engine is hot. Serious burns could be caused by high pres-
sure 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.

® WITH CONSULT-II

1. 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 EC-453
"Diagnostic Procedure” .
2. Confirm whether customer filled the coolant or not. If customer MAX. I
OK

filled the coolant, skip the following steps and go to EC-453,
"Diagnostic Procedure" .

3. Turn ignition switch ON.

e MIN.

SEF621W

4. Perform “COOLING FAN” in “ACTIVE TEST” mode with CON-
ACTIVE TEST

SULT-II. COOLING FAN OFF
5. If the results are NG, go to EC-453, "Diagnostic Procedure" . MONITOR
COOLANTEMP/S XXX °C

SEF646X

& WITH GST
1. 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 EC-453
"Diagnostic Procedure" .
2. Confirm whether customer filled the coolant or not. If customer MAX. I
OK

filled the coolant, skip the following steps and go to EC-453,
"Diagnostic Procedure” .

3. Perform IPDM E/R auto active test and check cooling fan motors
operation, refer to PG-19, "Auto Active Test" .

4. If NG, go to EC-453, "Diagnostic Procedure" . SEFo2LW

et MIN.

EC-450
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DTC P1217 ENGINE OVER TEMPERATURE

Wiring Diagram
- DETECTABLE LINE FOR DTC EC‘COOL/F‘O1

wemmes - NON-DETECTABLE LINE FOR DTC
- DATA LINE

IGNITION SWITCH -
ON OR START BATTERY
| ! I(PNDT'\[AE T iGENT
INTELLI
Op| AN POWER
DISTRIBUTION
MODULE
o) ENGINE ) )
ROOM) REFER TO “PG-POWER".
NEXT
¢ |> PAGE G
TS cPU
GND GND
(POWER) (SIGNAL) CAN-L
el [ea]] 29 -
B B

o5}
o3}

g < ek <o <

ECM
m82

O
b
z
-

106]107]108]108
98199 ]100}101

112345 =6 7[8]9] (vs1) || [sofo1]ee]os

o] 11]12[13[14]15]s]17[18[19]20] GR 82]83|84]85

12| Es3
)] B H.S. 4] w

w
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DTC P1217 ENGINE OVER TEMPERATURE

mmmm : DETECTABLE LINE FOR DTC EC-COOL/F-02
= : NON-DETECTABLE LINE FOR DTC -
BATTERY
|
o
40A 40A
]
RY WiL
15|
IPDM E/R
(INTELLIGENT
PRECEDING % POWER
PAGE DISTRIBUTION
MODULE REFER TO
[ ENGINE “PG-POWER".
EESLING P l(:)/(\)’\(l)LING S '(:);(\)r\(l)LING ROOM)
H H % RELAY-3 H |] RELAY-2 |] |] RELAY-1 ED . G2
o Uo o lo o lo
! I
SMOTOF{ MOTOR MOTOR | CPY
FAN-3 FAN-2 FAN-1
I Cel O COCa oo Ca
Ay R B B LB L L RW _
[ n
@ =R/Y n—
™ I—
RY R R/Y L

B
{-
1
B

COOLING COOLING
FAN FAN
MOTOR-1 MOTOR-2
E113 E114
4

RIY L/B B nRNV
_ I
B B B B
n n
B-.-B-.Jl
A A
GD)
e B 1
[ 2\ED .G 1[7]8]|En®) [1]ieiE] @) |
3 GR :910 B [14f15]16] w 1
4
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DTC P1217 ENGINE OVER TEMPERATURE

Diagnostic Procedure
1. INSPECTION START

UBS009BG

Do you have CONSULT-1I?
Yes or No

Yes >> GO TO 2.
No >> GO TO 3.

2. CHECK COOLING FAN OPERATION

® with CONSULT-II
1. Start engine and let it idle.

2. Select “COOLING FAN” in “ACTIVE TEST” mode with CON-
SULT-II.
3. Make sure that cooling fans-1 and -2 operate at each speed
(LOW/MID/HI).
OK or NG
OK >> GO TO 4.

NG >> Check cooling fan control circuit. (Go to EC-455, "PRO-
CEDURE A" )

3. CHECK COOLING FAN OPERATION

ACTIVETEST
COOLING FAN LowW
MONITOR
COOLAN TEMP/S XXX °C

SEF784Z

® Without CONSULT-II

1. Perform IPDM E/R auto active test and check cooling fan motors operation, refer to PG-19, "Auto Active

Test" .

2. Make sure that cooling fans-1 and -2 operate at each speed (Low/Middle/High).

OK or NG
OK >> GO TO 4.

NG >> Check cooling fan control circuit. (Go to EC-455, "PROCEDURE A" )

4. CHECK COOLING SYSTEM FOR LEAK

Apply pressure to the cooling system with a tester, and check if the
pressure drops.

Testing pressure: 157 kPa (1.6 kg/cm? , 23 psi)

CAUTION:
Higher than the specified pressure may cause radiator damage.
Pressure should not drop.

OK or NG

OK >> GO TO 5.
NG >> Check the following for leak. Refer to CO-8, "CHECK-
ING COOLING SYSTEM FOR LEAKS".

o Hose
« Radiator
« Water pump

EC-453
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DTC P1217 ENGINE OVER TEMPERATURE

5. CHECK RADIATOR CAP

Apply pressure to cap with a tester.

59 - 98 kPa (0.6 - 1.0 kg/cm?
, 9 - 14 psi)

Radiator cap relief
pressure:

OK or NG

OK >> GO TO 6.
NG >> Replace radiator cap.

6. CHECK THERMOSTAT

(J33984-A) SLC755A

1. Check valve seating condition at normal room temperatures.
It should seat tightly.

2. Check valve opening temperature and valve lift.

82°C (180°F) [standard]

More than 8.6 mm/95°C
(0.339in/203°F)

3. Check if valve is closed at 5°C (9°F) below valve opening tem-
perature.
For details, refer to CO-22, "THERMOSTAT AND THERMO-
STAT HOUSING" .

Valve opening temperature:
Valve lift:

OK or NG
OK >>GOTO7.
NG >> Replace thermostat

7. CHECK ENGINE COOLANT TEMPERATURE SENSOR

SLC343

Refer to EC-183, "Component Inspection” .

OK or NG
OK >> GO TO 8.
NG >> Replace engine coolant temperature sensor.

8. CHECK MAIN 12 CAUSES

If the cause cannot be isolated, go to EC-458, "Main 12 Causes of Overheating" .

>> INSPECTION END

EC-454
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DTC P1217 ENGINE OVER TEMPERATURE

PROCEDURE A
1. CHECK IPDM E/R POWER SUPPLY CIRCUIT

1. Turnignition switch OFF.
Disconnect IPDM E/R harness connectors E123.

n

3. Check voltage between IPDM E/R terminal 15 and ground with
CONSULT-II or tester.

Voltage: Battery voltage

OK or NG

OK >> GO TO 3.
NG >> GO TO 2.

&

DISCONNECT

13[12[11
16]15[14

'

PBIB1681E

2. DETECT MALFUNCTIONING PART

Check the following.
o 40A fusible link
« Harness for open or short between IPDM E/R and battery

>> Repair open circuit or short to ground in harness or connectors.

3. CHECK IPDM E/R GROUND CIRCUIT

1. Turnignition switch OFF.
2. Check harness continuity between IPDM E/R terminal 16 and ground.
Refer to Wiring Diagram.

Continuity should exist.
3. Also check harness for short to power.
OK or NG

OK >> GO TO 4.
NG >> Repair open circuit or short to power in harness or connectors.

EC-455




DTC P1217 ENGINE OVER TEMPERATURE

4. CHECK COOLING FAN MOTOR-1 CIRCUIT-I

1. Disconnect cooling fan motor-1 harness connector.

Cooling fan motor-1 \-—
harness connector

m
e

‘\

\‘\a Vehicle front :>

Cooling fan motor-2
harness connector

BBIAOO66E

2. Check voltage between cooling fan motor-1 terminals 1, 2 and DISCONNEGT
ground with CONSULT-II or tester. .

Voltage: Battery voltage

OK or NG
OK >> GO TO 6.

NG >>GOTOS5. ﬂ

@
()

PBIB1670E

5. DETECT MALFUNCTIONING PART

Check the following.
o 40A fusible link
« Harness for open or short between cooling fan motor-1 and battery

>> Repair open circuit or short to ground in harness or connectors.

6. CHECK COOLING FAN MOTOR-1 CIRCUIT-II

1. Turn ignition switch OFF.

Disconnect IPDM E/R harness connector E118.

3. Check harness continuity between the following terminals.
Cooling fan motor-1 terminal 3 and IPDM E/R terminal 8
Cooling fan motor-1 terminal 4 and IPDM E/R terminals 11, 12
Refer to Wiring diagram.

n

Continuity should exist.

4. Also check harness for short to ground or short to power.
OK or NG

OK >>GO TO 7.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

EC-456



DTC P1217 ENGINE OVER TEMPERATURE

7. CHECK COOLING FAN MOTOR-2 CIRCUIT-I

1. Turnignition switch OFF.
2. Disconnect cooling fan motor-2 harness connector.

Cooling fan motor-1 \-—
harness connector

Vehicle front :>

BBIAOO66E

3. Check harness continuity between cooling fan motor-2 terminals 3, 4 and ground.
Refer to Wiring diagram.
Continuity should exist.

4. Also check harness for short to power.
OK or NG

OK >> GO TO 8.
NG >> Repair open circuit or short to power in harness or connectors.

8. CHECK COOLING FAN MOTOR-2 CIRCUIT-II

1. Check harness continuity between the following terminals.
Cooling fan motor-2 terminal 1 and IPDM E/R terminal 13
Cooling fan motor-2 terminal and IPDM E/R terminals 10, 14
Refer to Wiring Diagram.

Continuity should exist.

2. Also check harness for short to ground and short to power.
OK or NG
OK >> GO TO 9.

NG >> Repair open circuit or short to ground or short to power in harness or connectors.

9. CHECK COOLING FAN MOTORS

Refer to EC-458, "Component Inspection” .
OK or NG

OK >> GO TO 10.
NG >> Replace cooling fan motors.

10 CHECK INTERMITTENT INCIDENT

Perform EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG

OK >> Replace IPDM E/R. Refer to PG-14, "IPDM E/R (INTELLIGENT POWER DISTRIBUTION MOD-

ULE ENGINE ROOM)".
NG >> Repair or replace harness or connector.

EC-457
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DTC P1217 ENGINE OVER TEMPERATURE

Main 12 Causes of Overheating

UBS009BH

Engine Step Inspection item Equipment Standard Reference page
OFF 1 « Blocked radiator « Visual No blocking —
« Blocked condenser
« Blocked radiator grille
« Blocked bumper
2 « Coolant mixture « Coolant tester 50 - 50% coolant mixture | MA-11
3 « Coolant level « Visual Coolant up to MAX level | CO-8
in reservoir tank and radi-
ator filler neck
4 « Radiator cap « Pressure tester 59 - 98 kPa CO-10
(0.6 - 1.0 kg/cm? , 9 - 14
psi) (Limit)
ON*2 5 « Coolant leaks « Visual No leaks CO-8
ON*2 6 e Thermostat « Touch the upper and Both hoses should be hot | CO-22
lower radiator hoses
ON*1 7 « Cooling fan o« CONSULT-II Operating See trouble diagnosis for
DTC P1217 (EC-448).
OFF 8 « Combustion gas leak « Colorcheckerchemical | Negative —
tester 4 Gas analyzer
ON*3 9 « Coolant temperature « Visual Gauge less than 3/4 —
gauge when driving
« Coolant overflow to « Visual No overflow during driving | CO-8
reservoir tank and idling
OFF*4 10 « Coolant return from « Visual Should be initial level in CO-8
reservoir tank to radia- reservoir tank
tor
OFF 11 « Cylinder head « Straight gauge feeler 0.1 mm (0.004 in) Maxi- EM-96
gauge mum distortion (warping)
12 « Cylinder block and pis- | « Visual No scuffing on cylinder EM-118

tons

walls or piston

*1: Turn the ignition switch ON.

*2: Engine running at 3,000 rpm for 10 minutes.
*3: Drive at 90 km/h (55 MPH) for 30 minutes and then let idle for 10 minutes.
*4: After 60 minutes of cool down time.
For more information, refer to CO-5, "OVERHEATING CAUSE ANALYSIS".

Component Inspection
COOLING FAN MOTORS-1 AND -2

1. Disconnect cooling fan motor harness connectors.

2. Supply cooling fan motor terminals with battery voltage and

check operation.

UBS009BI

:ﬁE DISCONNECT
T1.5.

Terminals
Speed
(+) )
) Low 1 4
Cooling fan motor
High 1,2 3,4

Cooling fan motor should operate.
If NG, replace cooling fan motor.

EC-458

Cooling fan motor
harness connector

SEF734W
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DTC P1225 TP SENSOR

DTC P1225 TP SENSOR
Component Description

Electric Throttle Control Actuator consists of throttle control motor,
throttle position sensor, etc. The throttle position sensor responds to
the throttle valve movement.
The throttle position sensor has the two sensors. These sensors are
a kind of potentiometers which transform the throttle valve position
into output voltage, and emit the voltage signal to the ECM. In addi-
tion, these sensors detect the opening and closing speed of the
throttle valve and feed the voltage signals to the ECM. The ECM
judges the current opening angle of the throttle valve from these sig-
nals and the ECM controls the throttle control motor to make the
throttle valve opening angle properly in response to driving condi-

tion.

On Board Diagnosis Logic
The MIL will not light up for this diagnosis.

PFP:16119

UBS009BJ

Throttle position sensor

6.0

Sensor 1

4.0\

>

i

Throttle position sensor
output voltage

N

(=]

Sensor 2

o
o

45 90

Throttle valve opening angle (deg)

135

PBIB0145E

UBS009BK

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
P1225 Eeg)rsn?: thrgrtftcl)errggﬁl(t:g)n Closed throttle position learning value is excessively | « Electric throttle control actuator
1225 gp low. (TP sensor 1 and 2)

problem

DTC Confirmation Procedure

NOTE:

UBS009BL

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

® WITH CONSULT-II
1. Turnignition switch ON.

arwD

& WITH GST
Follow the procedure “WITH CONSULT-II” above.

Select “DATA MONITOR” mode with CONSULT-II.
Turn ignition switch OFF, wait at least 10 seconds.
Turn ignition switch ON.

If 1st trip DTC is detected, go to EC-460, "Diagnostic Procedure”

EC-459

DATA MONITOR

MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y




DTC P1225 TP SENSOR

Diagnostic Procedure
1. CHECK ELECTRIC THROTTLE CONTROL ACTUATOR VISUALLY

1. Turn ignition switch OFF.
2. Remove the intake air duct.

3. Check if foreign matter is caught between the throttle valve and
the housing.

OK or NG

OK >> GO TO 2.
NG >> Remove the foreign matter and clean the electric throttle
control actuator inside.

BBIA0242E

2. REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

1. Replace the electric throttle control actuator.
Perform EC-45, "Throttle Valve Closed Position Learning" .
3. Perform EC-46. "ldle Air Volume Learning" .

n

>> INSPECTION END

Removal and Installation
ELECTRIC THROTTLE CONTROL ACTUATOR

Refer to EM-17, "INTAKE MANIFOLD COLLECTOR".

EC-460
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DTC P1226 TP SENSOR

DTC P1226 TP SENSOR

Component Description

Electric Throttle Control Actuator consists of throttle control motor,
throttle position sensor, etc. The throttle position sensor responds to
the throttle valve movement.

The throttle position sensor has the two sensors. These sensors are
a kind of potentiometers which transform the throttle valve position
into output voltage, and emit the voltage signal to the ECM. In addi-
tion, these sensors detect the opening and closing speed of the
throttle valve and feed the voltage signals to the ECM. The ECM
judges the current opening angle of the throttle valve from these sig-
nals and the ECM controls the throttle control motor to make the
throttle valve opening angle properly in response to driving condi-
tion.

On Board Diagnosis Logic
The MIL will not light up for this diagnosis.

PFP:16119

UBS009BO

Throttle position sensor
6.0

Sensor 1

4.0\

Throttle position sensor
output voltage

N

(=]

Sensor 2

45 90

Throttle valve opening angle (deg)

o
o

135

PBIB0145E

UBS009BP

DTC No. | Trouble diagnosis name DTC detecting condition

Possible cause

Closed throttle position
learning performance
problem

P1226

1226 successfully, repeatedly.

Closed throttle position learning is not performed

(TP sensor 1 and 2)

« Electric throttle control actuator

DTC Confirmation Procedure
NOTE:

UBS009BQ

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.
TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

® WITH CONSULT-II
1. Turnignition switch ON.

Select “DATA MONITOR” mode with CONSULT-II.

Turn ignition switch OFF, wait at least 10 seconds.

Turn ignition switch ON.

Repeat step 3 to 4 for 32 times.

If 1st trip DTC is detected, go to EC-462, "Diagnostic Procedure"

o gk wn

@ WITH GST
Follow the procedure “With CONSULT-II" above.

EC-461

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y




DTC P1226 TP SENSOR

Diagnostic Procedure
1. CHECK ELECTRIC THROTTLE CONTROL ACTUATOR VISUALLY

1. Turn ignition switch OFF.
2. Remove the intake air duct.

3. Check if foreign matter is caught between the throttle valve and
the housing.

OK or NG

OK >> GO TO 2.
NG >> Remove the foreign matter and clean the electric throttle
control actuator inside.

BBIA0242E

2. REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

1. Replace the electric throttle control actuator.
Perform EC-45, "Throttle Valve Closed Position Learning" .
3. Perform EC-46. "ldle Air Volume Learning" .

n

>> INSPECTION END

Removal and Installation
ELECTRIC THROTTLE CONTROL ACTUATOR

Refer to EM-17, "INTAKE MANIFOLD COLLECTOR".

EC-462
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DTC P1229 SENSOR POWER SUPPLY

DTC P1229 SENSOR POWER SUPPLY PFP:16119

On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.

DTC No. Trouble diagnosis name DTC detecting condition Possible cause

« Harness or connectors

(The TP sensor 1 and 2 circuit is shorted.)
P1229 Sensor power supply circuit | ECM detects a voltage of power source

1229 short for sensor is excessively low or high. + Electric throttle control actuator

(TP sensor 1 and 2)
« ECM pin terminal

FAIL-SAFE MODE
When the malfunction is detected, ECM enters fail-safe mode and the MIL lights up.

Engine operation condition in fail-safe mode

ECM stops the electric throttle control actuator control, throttle valve is maintained at a fixed opening (approx. 5 degrees) by the return
spring.

DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

® WITH CONSULT-II

1. Turnignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II.

3. Start engine and let it idle for 1 second.

4. IfDTC is detected, go to EC-465, "Diagnostic Procedure" .

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

& WITH GST
Follow the procedure “WITH CONSULT-II” above.

EC-463



DTC P1229 SENSOR POWER SUPPLY

Wiring Diagram
EC-SEN/PW-01

- DETECTABLE LINE FOR DTC
wememen - NON-DETECTABLE LINE FOR DTC

ELECTRIC
SENSOR 1 SENSOR 2 ELECTRIC
CONTROL
YW YWW ACTUATOR
A A (THROTTLE
POSITION
SENSOR)
F50
1 4 | 5 | | 2 |
G W B R
=~ e T T T T T -
| - - -1 h S
| | K A
| 1 I T~ L =1 1
| | [ R R |
| | 1 |
| | 1 |
| | | |
| | | |
| | | |
| | | |
1 1 1 |
| | 1 |
| | 1 |
| | | |
1 1 Ml o eeg————_——— 1
1 1 | -1 T m=<]] !
1 1 ¢ (]
| | - 1 -
1 ) Tk I
[y .
< l.e o
1
B
Gl
B
M70
B
G w B R
7]l =l o6l sl
AVCC2 TPS1 GND-A2 TPs2 |ECM
F54
B
XL
[l
X

23]22]21]20]19]1817]16]15] 14| 13]12]11]10] 9|8 ]7 | 6
42]41]40]39]38]37]36]35)34]33]3231]30]29] 2827 ]26]25

s1]60]50]58]57]56]55]54]53]52]51]50[40 484746 45 44
H.S.

80|79]78177]76]75]74]73|72]71]70|69]68]67]66|65]64]63 B
~,
1T

BBWAO0645E
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DTC P1229 SENSOR POWER SUPPLY

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
47 G Throttle position sensor [lgnition switch: ON] Approximately 5V
power supply

Diagnostic Procedure
1. RETIGHTEN GROUND SCREWS

UBS009BW

1.
2.

Turn ignition switch OFF.
Loosen and retighten engine ground screws.

>> GO TO 2.

2. CHECK THROTTLE POSITION SENSOR POWER SUPPLY CIR

LRErE

CuUIT

1. Disconnect electric throttle control actuator harness connector.
2. Turn ignition switch ON.

3. Check voltage between electric throttle control actuator terminal

1 and ground with CONSULT-II or tester.

Voltage: Approximately 5V

OK or NG

OK >> GO TO 4.
NG >> GO TO 3.

EC-465

&2 Electric throttle
control actuator

BBIA0233E

T.S. 3

DISCONNECT ks

a1|n

= @ 10
Il

PBIB0082E




DTC P1229 SENSOR POWER SUPPLY

3. CHECK SENSOR POWER SUPPLY CIRCUITS

Check the following.

« Harness for short to power and short to ground between ECM terminal 47 and electric throttle control
actuator terminal 1.

« ECM pin terminal.
OK or NG

OK >> GO TO 4.
NG >> Repair short to ground or short to power in harness or connectors.

4. CHECK THROTTLE POSITION SENSOR

Refer to EC-189, "Component Inspection” .
OK or NG

OK >> GO TO 6.
NG >> GO TO 5.

5. REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

1. Replace electric throttle control actuator.
Perform EC-45, "Throttle Valve Closed Position Learning" .
3. Perform EC-46, "ldle Air Volume Learning" .

n

>> INSPECTION END

6. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

EC-466



DTC P1271, P1281 A/F SENSOR

DTC P1271, P1281 A/F SENSOR PFP:22693
Component Description
The A/F sensor is a planar dual-cell limit current sensor. The sensor

element of the A/F sensor is the combination of a Nernst concentra-

tion cell (sensor cell) with an oxygen-pump cell, which transports Holder

ions. It has a heater in the element. Protector

The sensor is capable of precise measurement A = 1, but also in the 7

lean and rich range. Together with its control electronics, the sensor [ | A - I
\

outputs a clear, continuous signal throughout a wide A range (0.7 < T

A < air).

The exhaust gas components diffuse through the diffusion gap at the Zirconia alement

electrode of the oxygen pump and Nernst concentration cell, where

they are brought to thermodynamic balance. SEF5792

An electronic circuit controls the pump current through the oxygen-
pump cell so that the composition of the exhaust gas in the diffusion
gap remains constant at A = 1. Therefore, the A/F sensor is able to
indicate air/fuel ratio by this pumping of current. In addition, a heater
is integrated in the sensor to ensure the required operating tempera-
ture of 700 - 800°C (1,292 - 1,472°F).

o

10 12 14 16 18 20 22 24 26 28 30

Air fuel ratio (A/F)  serssoz
CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION

A/F SEN1 (B1)
AJF SEN1 (B2)

Maintaining engine speed at

2,000 rpm Fluctuates around 1.5V

« Engine: After warming up

On Board Diagnosis Logic

To judge the malfunction, the diagnosis checks that the A/F signal computed by ECM from the air fuel ratio (A/
F) sensor 1 signal is not inordinately low.

DTC No. Trouble diagnosis name DTC detecting condition Possible Cause

pP1271
1271 « Harness or connectors

(Bank 1) Air fuel ratio (A/F) sensor 1 | « The A/F signal computed by ECM from the (The A/F sensor 1 circuit is open or
pP1281 circuit no activity detected A/F sensor 1 signal is constantly approx. OV. shorted.)

1281 « Air fuel ratio (A/F) sensor 1
(Bank 2)

DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 11V at idle.

@ WITH CONSULT-II

1. Start engine and warm it up to normal operating temperature.
2. Select “A/F SEN1 (B1)” or “A/F SEN1 (B2)" in “DATA MONITOR” mode with CONSULT-II.

EC-467



DTC P1271, P1281 A/F SENSOR

3. Check "A/F SENL1 (B1)” or “A/F SEN1 (B2)" indication.

. . . . . ONITO
If the indication is constantly approx. OV, go to EC-472. "Diag- DATA MONITOR
; " MONITOR NO DTC
nostic Procedure” .
If the indication is not constantly approx. 0V, go to next step. ENG SPEED XXX rpm
. - . . COOLANTEMP/S XXX 'C
4. Turn ignition switch OFF, wait at least 10 seconds and then AJF SEN1 (B1) XXXV

restart engine.

5. Drive and accelerate vehicle to more than 40 km/h (25 MPH)
within 20 seconds after restarting engine.

6. Maintain the following conditions for about 20 consecutive sec-

onds.
SEF581Z
ENG SPEED 1,000 - 3,200 rpm
VHCL SPEED SE More than 40 km/h (25 MPH)
B/FUEL SCHDL 1.5-9.0 msec
Gear position Suitable position
NOTE:

« Keep the accelerator pedal as steady as possible during the cruising.

« If this procedure is not completed within 1 minute after restarting engine at step 4, return to step
4.

7. |If 1sttrip DTC is displayed, go to EC-472, "Diagnostic Procedure" .
&) WITH GST
Follow the procedure “WITH CONSULT-II" above.

EC-468



DTC P1271, P1281 A/F SENSOR

Wiring Diagram
BANK 1
IGNITION SWITCH
ON OR START
FUSE mmm  DETECTABLE LINE FOR DTC
1sp | BLOCK |REFER TO "PG-POWER', == : NON-DETECTABLE LINE FOR DTC
(J/B)
%
]
IE2]] _
RIY
w
RIY
RIY
|| 3 ||
AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 1)
Fé5
[ N [ R (A
u
v LG P GIY sB
v LG P GIY SB
[24]l 1 [ &l El
AF-H2 AFIA2  AFVM2  AF-UN2  A/FIP2 |ECM
REFER TO THE FOLLOWING.
[ N - FUSE BLOCK -
23[2e[21[eo[ o8] 17[ e[ 1] a2 1] i0[ s [ | 7|6 JUNCTION BOX (J/B)

42141]40]39]38]37]36] 35| 34]33]32]31]30]|29[28]27]26]25

61]60]59]58]57]56]55]54] 53] 52 51]50]49]48]47]46]45]44
H.S.

80| 79]78|77176]75]|74| 73| 72| 71| 70]69]68|67 [66]65]64]63 B
,

L.

)
()
ES
B
o
~

F58) [(s]3[n)| Ge®

i2]isfi4]1s]i6] w (6]4]2)] B

o
©
[=)

BBWAO611E
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DTC P1271, P1281 A/F SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
57 P Approximately 2.6V
58 SB [Engine is running] Approximately 2.3V
A/F sensor 1 (Bank 1) « Warm-up condition -
76 GIY Approximately 3.1V
« ldle speed
77 LG Approximately 2.3V

EC-470



DTC P1271, P1281 A/F SENSOR

BANK 2
. EC-AF1B2-01

IGNITION SWITCH
ON OR START

- DETECTABLE LINE FOR DTC
FUSE

154 |BLOCK [REFERTO “PG-POWER" s - NON-DETECTABLE LINE FOR DTC
(J/B)

AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 2)

Ll & G 0 G

]

G/B Y/R o LG/B BR/Y

G/B YR oL LG/B BR/Y

|| 2 || ||75|| ||35|| |I16|| |56||

AF-H1 AF-IAT AF-VMT  AF-UNT APt |ECM

REFER TO THE FOLLOWING.
T - FUSE BLOCK -

23]22]21]20[19]18]17]16[15]14]13]12]11[10f 9 | 8] 7 JUNCTION BOX (J/B)

42]41]a0]30[38]37]36]35]34]33[32]31]30]29]28]27]26]25

61]60]50]58]57]56]55]54]53]52]51]50]a0]48]47]46]45]44
H.S.

80|79]78]77|76]75]74]| 73| 72]71]70|69]68]67|66|65]64 63) B

=

[

e~}
©
=3
N

13|14]15]16] W

BBWAO0612E

EC-471



DTC P1271, P1281 A/F SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI-

NAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR

NO.

16 LG/B Approximately 3.1V

35 O/L [Engine is running] Approximately 2.6V

A/F sensor 1 (Bank 2) « Warm-up condition -
56 BR/Y Approximately 2.3V
« ldle speed
75 Y/R Approximately 2.3V

Diagnostic Procedure
1. CHECK AIR FUEL RATIO (A/F) SENSOR 1 POWER SUPPLY CIRCUIT

UBSO00AMF

1.
2.

3.

Turn ignition switch OFF.
Loosen and retighten engine ground screws.

T~

BBIA0232E

Disconnect air fuel ratio (A/F) sensor 1 harness connector.

P Vehicle front ) e = S
X \C Nie= =
A \ \ /r/ 5 é“-‘L\ln‘g“"‘ SR NIRES NV
< B — ASF
_\‘ \,J / @F \ (24 % sensor 1
IO G oo RN e At
INBL o~ N)) (bank 1) /‘— } f .
Intake e 7 \\\0 harness ’ /’ = ! connector
manifold Q K 2 \\A ¢ connector Radiator =2 "‘Q__A_L o
GEN\V e S0 e
collector N \\\\\ \V’w p = ——_,_
W “TC 119
4. Turn ignition switch ON.
5. Check voltage between A/F sensor 1 terminal 3 and ground with
CONSULT-II or tester. N

Voltage: Battery voltage

OK or NG
OK >> GO TO 3.
NG >> GO TO 2.

A€ C 0

PBIB1683E
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DTC P1271, P1281 A/F SENSOR

2. DETECT MALFUNCTIONING PART

Check the following.

o Harness connectors M70, F58

« Fuse block (J/B) connector M4

o 15Afuse

« Harness for open or short between A/F sensor 1 and fuse

>> Repair or replace harness or connectors.

3. CHECK A/F SENSOR 1 INPUT SIGNAL CIRCUIT

1. Turnignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between the following terminals.
Refer to Wiring Diagram.

n

Bank 1 Bank 2
ECM terminal A/F sensor 1 terminal ECM terminal A/F sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should exist.

4. Check harness continuity between the following terminals and ground.
Refer to Wiring Diagram.

Bank 1 Bank 2
ECM terminal AJF sensor 1 terminal ECM terminal AJF sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should not exist.
5. Also check harness for short to power.
OK or NG

OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK INTERMITTENT INCIDENT

Perform EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG
OK >> Replace A/F sensor 1.
NG >> Repair or replace.
Removal and Installation
AIR FUEL RATIO (A/F) SENSOR 1
Refer to EM-27, "EXHAUST MANIFOLD AND THREE WAY CATALYST".
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DTC P1272, P1282 A/F SENSOR

DTC P1272, P1282 A/F SENSOR PFP:22693

Component Description

The A/F sensor is a planar dual-cell limit current sensor. The sensor
element of the A/F sensor is the combination of a Nernst concentra-

tion cell (sensor cell) with an oxygen-pump cell, which transports Holder
ions. It has a heater in the element. Protector
The sensor is capable of precise measurement A = 1, but also in the —

lean and rich range. Together with its control electronics, the sensor [ S A =
\

outputs a clear, continuous signal throughout a wide A range (0.7 < T

A < air).

The exhaust gas components diffuse through the diffusion gap at the Zirconia alement

electrode of the oxygen pump and Nernst concentration cell, where

they are brought to thermodynamic balance. SEF5797

An electronic circuit controls the pump current through the oxygen-
pump cell so that the composition of the exhaust gas in the diffusion
gap remains constant at A, = 1. Therefore, the A/F sensor is able to
indicate air/fuel ratio by this pumping of current. In addition, a heater
is integrated in the sensor to ensure the required operating tempera-
ture of 700 - 800°C (1,292 - 1,472°F).

o

10 12 14 16 18 20 22 24 26 28 30

Air fuel ratio (A/F)  serssoz
CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION

A/F SEN1 (B1)
A/F SEN1 (B2)

Maintaining engine speed at

2,000 rpm Fluctuates around 1.5V

« Engine: After warming up

On Board Diagnosis Logic

To judge the malfunction, the diagnosis checks that the A/F signal computed by ECM from the air fuel ratio (A/
F) sensor 1 signal is not inordinately high.

DTC No. Trouble diagnosis name DTC detecting condition Possible Cause

P1272
1272 e Harness or connectors

(Bank 1) Air fuel ratio (A/F) sensor 1 | « The A/F signal computed by ECM from the A/F (The A/F sensor 1 circuit is open or
pP1282 circuit no activity detected sensor 1 signal is constantly approx. 5V. shorted.)

1282 « Air fuel ratio (A/F) sensor 1

(Bank 2)

DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 11V at idle.

@ WITH CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Select “A/F SEN1 (B1)” or “A/F SEN1 (B2)" in “DATA MONITOR” mode with CONSULT-II.
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DTC P1272, P1282 A/F SENSOR

3. Check “A/F SEN1 (B1)” or “A/F SEN1 (B2)” indication.

. . K . . ONITO
If the indication is constantly approx. 5V, go to EC-479, "Diag- DATA MIONITOR
R " MONITOR NO DTC
nostic Procedure” .
If the indication is not constantly approx. 5V, go to next step. ENG SPEED XXX rpm
. . . . COOLANTEMP/S XXX 'C
4. Turn ignition switch OFF, wait at least 10 seconds and then AJF SEN1 (B1) XXXV

restart engine.

5. Drive and accelerate vehicle to more than 40 km/h (25 MPH)
within 20 seconds after restarting engine.

6. Maintain the following conditions for about 20 consecutive sec-

onds.
SEF581Z
ENG SPEED 1,000 - 3,200 rpm
VHCL SPEED SE More than 40 km/h (25 MPH)
B/FUEL SCHDL 1.5-9.0 msec
Gear position Suitable position
NOTE:

« Keep the accelerator pedal as steady as possible during the cruising.

« If this procedure is not completed within 1 minute after restarting engine at step 4, return to step
4.

7. |If 1sttrip DTC is displayed, go to EC-479, "Diagnostic Procedure” .
&) WITH GST
Follow the procedure “WITH CONSULT-II" above.
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Wiring Diagram
BANK 1
IGNITION SWITCH
ON OR START
FUSE mmm  DETECTABLE LINE FOR DTC
1sp | BLOCK |REFER TO "PG-POWER', == : NON-DETECTABLE LINE FOR DTC
(J/B)
%
]
IE2]] _
RIY
w
RIY
RIY
|| 3 ||
AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 1)
Fé5
[ N [ R (A
u
v LG P GIY sB
v LG P GIY SB
[24]l 1 [ &l El
AF-H2 AFIA2  AFVM2  AF-UN2  A/FIP2 |ECM
REFER TO THE FOLLOWING.
[ N - FUSE BLOCK -
23[2e[21[eo[ o8] 17[ e[ 1] a2 1] i0[ s [ | 7|6 JUNCTION BOX (J/B)

42141]40]39]38]37]36] 35| 34]33]32]31]30]|29[28]27]26]25

61]60]59]58]57]56]55]54] 53] 52 51]50]49]48]47]46]45]44
H.S.

80| 79]78|77176]75]|74| 73| 72| 71| 70]69]68|67 [66]65]64]63 B
,

L.

)
()
ES
B
o
~

F58) [(s]3[n)| Ge®

i2]isfi4]1s]i6] w (6]4]2)] B

o
©
[=)

BBWAO611E
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DTC P1272, P1282 A/F SENSOR

Specification data are reference values and are measured between each terminal and ground.
CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI-

NAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR

NO.

57 P Approximately 2.6V

58 SB [Engine is running] Approximately 2.3V

A/F sensor 1 (Bank 1) « Warm-up condition -
76 GIY Approximately 3.1V
« ldle speed
77 LG Approximately 2.3V
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BANK 2
. EC-AF1B2-01

IGNITION SWITCH
ON OR START

- DETECTABLE LINE FOR DTC
FUSE

154 |BLOCK [REFERTO “PG-POWER" s - NON-DETECTABLE LINE FOR DTC
(J/B)

AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 2)

Ll & G 0 G

]

G/B Y/R o LG/B BR/Y

G/B YR oL LG/B BR/Y

|| 2 || ||75|| ||35|| |I16|| |56||

AF-H1 AF-IAT AF-VMT  AF-UNT APt |ECM

REFER TO THE FOLLOWING.
T - FUSE BLOCK -

23]22]21]20[19]18]17]16[15]14]13]12]11[10f 9 | 8] 7 JUNCTION BOX (J/B)

42]41]a0]30[38]37]36]35]34]33[32]31]30]29]28]27]26]25

61]60]50]58]57]56]55]54]53]52]51]50]a0]48]47]46]45]44
H.S.

80|79]78]77|76]75]74]| 73| 72]71]70|69]68]67|66|65]64 63) B

=

[

e~}
©
=3
N

13|14]15]16] W

BBWAO0612E
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Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
16 LG/B Approximately 3.1V
35 Oo/L [Engine is running] Approximately 2.6V
A/F sensor 1 (Bank 2) « Warm-up condition -
56 BR/Y Approximately 2.3V
« ldle speed
75 Y/R Approximately 2.3V

Diagnostic Procedure

UBSO0AML

1. CHECK AIR FUEL RATIO (A/F) SENSOR 1 POWER SUPPLY CIRCUIT

1. Turnignition switch OFF.
2. Loosen and retighten engine ground screws.

LRErE

BBIA0232E

3. Disconnect air fuel ratio (A/F) sensor 1 harness connector.

Vehicle front

—

;EK\‘ \ \/gNF

sensor 1

(> e '\ \ A
DAY S : =
- \\2 ponc)
\V

7
Intake 7% \ ’ t
manifold IS \\ N\ connector

collector i\\\\\\\\’/é %,. p

/
AN A

AQ) <L‘_E_ = L—\Ls
T o TSNS RO
— A/F
(24— sensor1
x | JE\?% (bank 2)
c “ ¢ harness
"/7’ = } ‘ connector
A ST
Radiator o m-‘-l...
2 FL" “‘.\LN
—
L_ 11 9
BBIA0235E

4. Turn ignition switch ON.

5. Check voltage between A/F sensor 1 terminal 3 and ground with

CONSULT-II or tester.
Voltage: Battery voltage

OK or NG
OK >> GO TO 3.
NG >> GO TO 2.

A€

PBIB1683E
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2. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors M70, F58

« Fuse block (J/B) connector M4

o 15Afuse

« Harness for open or short between A/F sensor 1 and fuse

>> Repair or replace harness or connectors.

3. CHECK A/F SENSOR 1 INPUT SIGNAL CIRCUIT

1. Turn ignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between the following terminals.
Refer to Wiring Diagram.

n

Bank 1 Bank 2
ECM terminal A/F sensor 1 terminal ECM terminal A/F sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should exist.

4. Check harness continuity between the following terminals and ground.
Refer to Wiring Diagram.

Bank 1 Bank 2
ECM terminal A/F sensor 1 terminal ECM terminal A/F sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should not exist.

5. Also check harness for short to power.
OK or NG

OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK INTERMITTENT INCIDENT

Perform EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG

OK >> Replace A/F sensor 1.
NG >> Repair or replace.

Removal and Installation
AIR FUEL RATIO (A/F) SENSOR 1

Refer to EM-27, "EXHAUST MANIFOLD AND THREE WAY CATALYST".

EC-480
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DTC P1273, P1283 A/F SENSOR

DTC P1273, P1283 A/F SENSOR PFP:22693
Component Description
The A/F sensor is a planar dual-cell limit current sensor. The sensor

element of the A/F sensor is the combination of a Nernst concentra-

tion cell (sensor cell) with an oxygen-pump cell, which transports Holder

ions. It has a heater in the element. Protector

The sensor is capable of precise measurement A = 1, but also in the 7

lean and rich range. Together with its control electronics, the sensor [ | A - I
\

outputs a clear, continuous signal throughout a wide A range (0.7 < T

A < air).

The exhaust gas components diffuse through the diffusion gap at the Zirconia alement

electrode of the oxygen pump and Nernst concentration cell, where

they are brought to thermodynamic balance. SEF5792

An electronic circuit controls the pump current through the oxygen-
pump cell so that the composition of the exhaust gas in the diffusion
gap remains constant at A = 1. Therefore, the A/F sensor is able to
indicate air/fuel ratio by this pumping of current. In addition, a heater
is integrated in the sensor to ensure the required operating tempera-
ture of 700 - 800°C (1,292 - 1,472°F).

o

10 12 14 16 18 20 22 24 26 28 30

Air fuel ratio (A/F)  serssoz
CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION

A/F SEN1 (B1)
AJF SEN1 (B2)

Maintaining engine speed at

2,000 rpm Fluctuates around 1.5V

« Engine: After warming up

On Board Diagnosis Logic

To judge the malfunction, the A/F signal computed by ECM from the air fuel ratio (A/F) sensor 1 signal is mon-
itored not to be shifted LEAN side or RICH side.

DTC No. Trouble diagnosis name DTC detecting condition Possible Cause

P1273 « Air fuel ratio (A/F) sensor 1

1273 . .

(Bank 1) . . « The output voltage computed by ECM from the | * Air fuel ratio (A/F) sensor 1 heater

Air fuel ratio (A/F) sensor 1 . . . )

_— . o A/F sensor 1 signal is shifted to the lean side « Fuel pressure

P1283 Iean shift monitoring for a specified period. Iniect

1283 « Injectors

(Bank 2) « Intake air leaks
DTC Confirmation Procedure
NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 11V at idle.

@ WITH CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch OFF and wait at least 10 seconds.

3. Turn ignition switch ON and select “SELF-LEARNING CONT” in “WORK SUPPORT” mode with CON-
SULT-II.

EC-481



DTC P1273, P1283 A/F SENSOR

4. Clear the self-learning coefficient by touching “CLEAR”.

o ) . WORK SUPPORT
5. Turn ignition switch OFF and wait at least 10 seconds. SELF-LEARNING CONT |CLEAH| B1
. . 100 %)
6. Start engine and keep the engine speed between 3,500 and B2
4,000 rpm for 1 minute under no load. 100 %

7. Letengine idle for 1 minute.

8. Keep engine speed between 2,500 and 3,000 rpm for 13 min-
utes.

9. |If 1sttrip DTC is detected, go to EC-486, "Diagnostic Procedure"

SEF968Y

& WITH GST
Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.

Disconnect mass air flow sensor harness connector.
Start engine and let it idle for at least 5 seconds.

Stop engine and reconnect mass air flow sensor harness con-
nector.

6. Select MODE 3 with GST and make sure that DTC P0102 is
detected.

7. Select MODE 4 with GST and erase the DTC P0102.

8. Start engine and keep the engine speed between 3,500 and
4,000 rpm for 1 minute under no load.

9. Letengine idle for 1 minute.

ahrwbdpR

BBIAOO35E

10. Keep engine speed between 2,500 and 3,000 rpm for 13 min-
utes.

11. Select MODE 7 with GST.
If 1st trip DTC is detected, go to EC-486. "Diagnostic Procedure" .
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Wiring Diagram UBS00AMQ
BANK 1
IGNITION SWITCH
ON OR START
FUSE mmm  DETECTABLE LINE FOR DTC
1sp | BLOCK |REFER TO "PG-POWER', == : NON-DETECTABLE LINE FOR DTC
(J/B)
%
]
IE2]] _
RIY
w
RIY
RIY
|| 3 ||
AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 1)
Fé5
[ N [ R (A
u
v LG P GIY sB
v LG P GIY SB
[24]l 1 [ &l El
AF-H2 AFIA2  AFVM2  AF-UN2  A/FIP2 |ECM
REFER TO THE FOLLOWING.
[ N - FUSE BLOCK -
23[2e[21[eo[ o8] 17[ e[ 1] a2 1] i0[ s [ | 7|6 JUNCTION BOX (J/B)

42141]40]39]38]37]36] 35| 34]33]32]31]30]|29[28]27]26]25

61]60]59]58]57]56]55]54] 53] 52 51]50]49]48]47]46]45]44
H.S.

80| 79]78|77176]75]|74| 73| 72| 71| 70]69]68|67 [66]65]64]63 B
,

L.

)
()
ES
B
o
~

F58) [(s]3[n)| Ge®

i2]isfi4]1s]i6] w (6]4]2)] B

o
©
[=)

BBWAO611E
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Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
57 P Approximately 2.6V
58 SB [Engine is running] Approximately 2.3V
A/F sensor 1 (Bank 1) « Warm-up condition -
76 GIY Approximately 3.1V
« ldle speed
77 LG Approximately 2.3V
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BANK 2
. EC-AF1B2-01

IGNITION SWITCH
ON OR START

- DETECTABLE LINE FOR DTC
FUSE

154 |BLOCK [REFERTO “PG-POWER" s - NON-DETECTABLE LINE FOR DTC
(J/B)

AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 2)

Ll & G 0 G

]

G/B Y/R o LG/B BR/Y

G/B YR oL LG/B BR/Y

|| 2 || ||75|| ||35|| |I16|| |56||

AF-H1 AF-IAT AF-VMT  AF-UNT APt |ECM

REFER TO THE FOLLOWING.
T - FUSE BLOCK -

23]22]21]20[19]18]17]16[15]14]13]12]11[10f 9 | 8] 7 JUNCTION BOX (J/B)

42]41]a0]30[38]37]36]35]34]33[32]31]30]29]28]27]26]25

61]60]50]58]57]56]55]54]53]52]51]50]a0]48]47]46]45]44
H.S.

80|79]78]77|76]75]74]| 73| 72]71]70|69]68]67|66|65]64 63) B

=

[

e~}
©
=3
N

13|14]15]16] W

BBWAO0612E
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DTC P1273, P1283 A/F SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
16 LG/B Approximately 3.1V
35 O/L [Engine is running] Approximately 2.6V
A/F sensor 1 (Bank 2) « Warm-up condition -
56 BR/Y Approximately 2.3V
« ldle speed
75 Y/R Approximately 2.3V

Diagnostic Procedure
1. RETIGHTEN GROUND SCREWS

UBSO00AMR

1. Turn ignition switch OFF.
2. Loosen and retighten engine ground screws.

>>GO TO 2.

2. RETIGHTEN AIR FUEL RATIO (A/F) SENSOR 1

LRErE

BBIA0232E

Loosen and retighten the air fuel ratio (A/F) sensor 1.

gEngine front

A/F sensor 1
(bank 1)

% Engine front

A/F sensor 1
(bank 2)

BBIA0234E

Tightening torque: 40 - 60 N-m (4.1 - 6.1 kg-m, 30 - 44 ft-lb)

>> GO TO 3.
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3.

CLEAR THE SELF-LEARNING DATA.

®& with CONSULT-II

1.

2.
3.
4

Start engine and warm it up to normal operating temperature.

Select “SELF-LEARNING CONT” in “WORK SUPPORT” mode with CONSULT-II.

Clear the self-learning control coefficient by touching “CLEAR”.

Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0171 or P0174 detected?
Is it difficult to start engine?

® Without CONSULT-II

WORK SUPPORT
SELF-LEARNING CONT |CLEAH|

B1
100 %
B2
100 %

SEF968Y

BBIAOO35E

1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch OFF.
3. Disconnect mass air flow sensor harness connector.
4. Restart engine and let it idle for at least 3 seconds.
5. Stop engine and reconnect mass air flow sensor harness con-
nector.
6. Make sure DTC P0102 is displayed.
7. Erase the DTC memory. Refer to EC-65, "HOW TO ERASE
EMISSION-RELATED DIAGNOSTIC INFORMATION" .
8. Make sure DTC P000O is displayed.
9. Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0171 or P0174 detected?
Is it difficult to start engine?
Yes or No
Yes  >> Perform trouble diagnosis for DTC P0171or P0174. Refer to EC-220 .
No >> GO TO 4.
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4. CHECK AIR FUEL RATIO (A/F) SENSOR 1 POWER SUPPLY CIRCUIT

1. Turn ignition switch OFF.
2. Disconnect air fuel ratio (A/F) sensor 1 harness connector.

——N\ Vehicle front ) < E = L=
O /r/ 7 5 g“-“dln‘gé'i" \\\{'f
iR — AJF
_S‘\‘ \ / @ ,'{JL/A \ (14 A,O sensor 1
QL /, SN S P N [ e T E\ﬁ% (bank 2)
! '.i\'}"\ % (St?::lfz; ) *—:‘ ‘ ¢ harness
Intake o // / \\\\ N harness ( /’ = 4 connector
manifold Q ( o \\\ P\ connector Radiator "1‘. "
collector/ S\'\\\\\\\ ’\7 e y iy “.
N\Z% 7 2 - 1
=N \\ \'{9} L9

3. Turn ignition switch ON.

4. Check voltage between A/F sensor 1 terminal 3 and ground with

CONSULT-II or tester. .s' @‘? @‘w @

Voltage: Battery voltage

OK or NG
OK >> GO TO 6. '
NG >> GO TO 5.

PBIB1683E

5. DETECT MALFUNCTIONING PART

Check the following.

o Harness connectors M70, F58

« Fuse block (J/B) connector M4

« 15Afuse

« Harness for open or short between A/F sensor 1 and fuse

>> Repair or replace harness or connectors.
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6. CHECK A/F SENSOR 1 INPUT SIGNAL CIRCUIT

1. Turnignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between the following terminals.
Refer to Wiring Diagram.

n

Bank 1 Bank 2
ECM terminal AJF sensor 1 terminal ECM terminal AJF sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should exist.

4. Check harness continuity between the following terminals and ground.
Refer to Wiring Diagram.

Bank 1 Bank 2
ECM terminal A/F sensor 1 terminal ECM terminal A/F sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should not exist.

5. Also check harness for short to power.
OK or NG

OK >>GO TO 7.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

7. CHECK A/F SENSOR 1 HEATER

Refer to EC-391, "Component Inspection” .
OK or NG

OK >> GO TO 8.
NG >> Replace A/F sensor 1.

8. CHECK INTERMITTENT INCIDENT

Perform EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG

OK >> Replace A/F sensor 1.
NG >> Repair or replace.

Removal and Installation
AIR FUEL RATIO (A/F) SENSOR 1

Refer to EM-27, "EXHAUST MANIFOLD AND THREE WAY CATALYST" .
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DTC P1274, P1284 A/F SENSOR

DTC P1274, P1284 A/F SENSOR PFP:22693

Component Description

The A/F sensor is a planar dual-cell limit current sensor. The sensor
element of the A/F sensor is the combination of a Nernst concentra-

tion cell (sensor cell) with an oxygen-pump cell, which transports Holder
ions. It has a heater in the element. Protector
The sensor is capable of precise measurement A = 1, but also in the 7

lean and rich range. Together with its control electronics, the sensor [ | A - I
\

outputs a clear, continuous signal throughout a wide A range (0.7 < T

A < air).

The exhaust gas components diffuse through the diffusion gap at the Zirconia alement

electrode of the oxygen pump and Nernst concentration cell, where

they are brought to thermodynamic balance. SEF5797

An electronic circuit controls the pump current through the oxygen-
pump cell so that the composition of the exhaust gas in the diffusion
gap remains constant at A, = 1. Therefore, the A/F sensor is able to
indicate air/fuel ratio by this pumping of current. In addition, a heater
is integrated in the sensor to ensure the required operating tempera-
ture of 700 - 800°C (1,292 - 1,472°F).

o

10 12 14 16 18 20 22 24 26 28 30

Air fuel ratio (A/F)  serssoz
CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION

A/F SEN1 (B1)
A/F SEN1 (B2)

Maintaining engine speed at

2,000 rpm Fluctuates around 1.5V

« Engine: After warming up

On Board Diagnosis Logic

To judge the malfunction, the A/F signal computed by ECM from the air fuel ratio (A/F) sensor 1 signal is mon-
itored not to be shifted to the LEAN side or RICH side.

DTC No. Trouble diagnosis name DTC detecting condition Possible Cause
P1274 « Air fuel ratio (A/F) sensor 1
1274 « Air fuel ratio (A/F) sensor 1 heater

« The A/F signal computed by ECM from the

(Bank 1) i i
Air fuel ratio (A/F) sensor 1 AJF sensor 1 signal is shifted to the rich side | ¢ Fuel pressure

pP1284 rich shift monitoring for a specified period. . Injectors

1244

(Bank 2)

DTC Confirmation Procedure
NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 11V at idle.

@ WITH CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch OFF and wait at least 10 seconds.

3. Turn ignition switch ON and select “SELF-LEARNING CONT” in “WORK SUPPORT” mode with CON-
SULT-IL.
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10.

11.

Clear the self-learning coefficient by touching “CLEAR”.
Turn ignition switch OFF and wait at least 10 seconds.

Start engine and keep the engine speed between 3,500 and
4,000 rpm for 1 minute under no load.

Let engine idle for 1 minute.

Keep engine speed between 2,500 and 3,000 rpm for 20 min-
utes.

If 1st trip DTC is detected, go to EC-495, "Diagnostic Procedure"

WITH GST

Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.
Disconnect mass air flow sensor harness connector.

Start engine and let it idle for at least 5 seconds.

Stop engine and reconnect mass air flow sensor harness con-
nector.

Select MODE 3 with GST and make sure that DTC P0102 is
detected.

Select MODE 4 with GST and erase the DTC P0102.

Start engine and keep the engine speed between 3,500 and
4,000 rpm for 1 minute under no load.

Let engine idle for 1 minute.

Keep engine speed between 2,500 and 3,000 rpm for 20 min-
utes.

Select MODE 7 with GST.

If 1st trip DTC is detected, go to EC-495, "Diagnostic Procedure" .

WORK SUPPORT
SELF-LEARNING CONT |CLEAH|

B1
100 %
B2
100 %

SEF968Y

BBIAOO35E

EC-491




DTC P1274, P1284 A/F SENSOR

Wiring Diagram UBS00AMW
BANK 1
IGNITION SWITCH
ON OR START
FUSE mmm  DETECTABLE LINE FOR DTC
1sp | BLOCK |REFER TO "PG-POWER', == : NON-DETECTABLE LINE FOR DTC
(J/B)
%
]
IE2]] _
RIY
w
RIY
RIY
|| 3 ||
AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 1)
Fé5
[ N [ R (A
u
v LG P GIY sB
v LG P GIY SB
[24]l 1 [ &l El
AF-H2 AFIA2  AFVM2  AF-UN2  A/FIP2 |ECM
REFER TO THE FOLLOWING.
[ N - FUSE BLOCK -
23[2e[21[eo[ o8] 17[ e[ 1] a2 1] i0[ s [ | 7|6 JUNCTION BOX (J/B)

42141]40]39]38]37]36] 35| 34]33]32]31]30]|29[28]27]26]25

61]60]59]58]57]56]55]54] 53] 52 51]50]49]48]47]46]45]44
H.S.

80| 79]78|77176]75]|74| 73| 72| 71| 70]69]68|67 [66]65]64]63 B
,

L.

)
()
ES
B
o
~

F58) [(s]3[n)| Ge®

i2]isfi4]1s]i6] w (6]4]2)] B

o
©
[=)

BBWAO611E
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Specification data are reference values and are measured between each terminal and ground.
CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI-

NAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR

NO.

57 P Approximately 2.6V

58 SB [Engine is running] Approximately 2.3V

A/F sensor 1 (Bank 1) « Warm-up condition -
76 GIY Approximately 3.1V
« ldle speed
77 LG Approximately 2.3V
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DTC P1274, P1284 A/F SENSOR

BANK 2
. EC-AF1B2-01

IGNITION SWITCH
ON OR START

- DETECTABLE LINE FOR DTC
FUSE

154 |BLOCK [REFERTO “PG-POWER" s - NON-DETECTABLE LINE FOR DTC
(J/B)

AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 2)

Ll & G 0 G

]

G/B Y/R o LG/B BR/Y

G/B YR oL LG/B BR/Y

|| 2 || ||75|| ||35|| |I16|| |56||

AF-H1 AF-IAT AF-VMT  AF-UNT APt |ECM

REFER TO THE FOLLOWING.
T - FUSE BLOCK -

23]22]21]20[19]18]17]16[15]14]13]12]11[10f 9 | 8] 7 JUNCTION BOX (J/B)

42]41]a0]30[38]37]36]35]34]33[32]31]30]29]28]27]26]25

61]60]50]58]57]56]55]54]53]52]51]50]a0]48]47]46]45]44
H.S.

80|79]78]77|76]75]74]| 73| 72]71]70|69]68]67|66|65]64 63) B

=

[

e~}
©
=3
N

13|14]15]16] W

BBWAO0612E
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DTC P1274, P1284 A/F SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
16 LG/B Approximately 3.1V
35 Oo/L [Engine is running] Approximately 2.6V
A/F sensor 1 (Bank 2) « Warm-up condition -
56 BR/Y Approximately 2.3V
« ldle speed
75 Y/R Approximately 2.3V

Diagnostic Procedure
1. RETIGHTEN GROUND SCREWS

UBSO00AMX

1. Turnignition switch OFF.
2. Loosen and retighten engine ground screws.

>>GO TO 2.

2. RETIGHTEN AIR FUEL RATIO (A/F) SENSOR 1

[ P e oA

BBIA0232E

Loosen and retighten the air fuel ratio (A/F) sensor 1.

gEngine front

A/F sensor 1
(bank 1)

% Engine

A/F sensor 1
(bank 2)

front

BBIA0234E

Tightening torque: 40 - 60 N-m (4.1 - 6.1 kg-m, 30 - 44 ft-lb)

>> GO TO 3.

EC-495



DTC P1274, P1284 A/F SENSOR

3. CLEAR THE SELF-LEARNING DATA.

© with CONSULT-II
1. Start engine and warm it up to normal operating temperature.
Select “SELF-LEARNING CONT” in “WORK SUPPORT” mode with CONSULT-II.

WORK SUPPORT

2
3. Clear the self-learning control coefficient by touching “CLEAR”.
4 SELF-LEARNING CONT |CLEAH|

Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0172 or P0175 detected? Ry
Is it difficult to start engine? 100 %

B1

SEF968Y

® without CONSULT-II
1. Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF.

Disconnect mass air flow sensor harness connector.
Restart engine and let it idle for at least 3 seconds.

Stop engine and reconnect mass air flow sensor harness con-
nector.

Make sure DTC P0102 is displayed.

7. Erase the DTC memory. Refer to EC-65, "HOW TO ERASE
EMISSION-RELATED DIAGNOSTIC INFORMATION" .

8. Make sure DTC P000O is displayed.

kv

o

9. Run engine for at least 10 minutes at idle speed. 7
Is the 1st trip DTC P0172 or P0175 detected? 7 oamoosse
Is it difficult to start engine?

Yes or No

Yes >> Perform trouble diagnosis for DTC P0172 or P0O175. Refer to EC-229 .
No >> GO TO 4.

EC-496



DTC P1274, P1284 A/F SENSOR

4. CHECK HARNESS CONNECTOR

1. Turnignition switch OFF.
2. Disconnect A/F sensor 1 harness connector.
Vehicle front e
- e G S
A /r/ . é“-‘L\ln‘g“"‘ SR NIRES NV
< B — ASF
_\‘ \ / @ ,'é,///ﬁ \ (74 % sensor 1
N\ DA K ; N [ e (bank 2)
/\' \ . g sensor1 Frf ) - T h
W It - ()
Intake Q 4 // \\\\ \"V‘ harness ‘ ’ Jl’ ""‘4‘
manifold N & \\\ AN connector Radiator "‘. “
collector S"\\\\\\\ \V’ & N ___T ‘.
,. 7 == —
\ NS 7 | O
\’ /// || \ BBIA0235E
3. Check harness connector for water.
Water should not exit.
OK or NG
OK >> GO TO 5.
NG >> Repair or replace harness connector.
5. CHECK AIR FUEL RATIO (A/F) SENSOR 1 POWER SUPPLY CIRCUIT
1. Turnignition switch ON.
2. Check voltage between A/F sensor 1 terminal 3 and ground with
CONSULT-II or tester. S d ‘a7
A€ G
Voltage: Battery voltage
OK or NG
OK >> GO TO7. '
NG >> GO TO 6. EHER
\6[4]2/

6. DETECT MALFUNCTIONING PART

X

PBIB1683E

Check the following.

« Harness connectors M70, F58
« Fuse block (J/B) connector M4
o 15Afuse

« Harness for open or short between A/F sensor 1 and fuse

>> Repair or replace harness or connectors.

EC-497




DTC P1274, P1284 A/F SENSOR

7. CHECK A/F SENSOR 1 INPUT SIGNAL CIRCUIT

1. Turn ignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between the following terminals.
Refer to Wiring Diagram.

n

Bank 1 Bank 2
ECM terminal A/F sensor 1 terminal ECM terminal A/F sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should exist.

4. Check harness continuity between the following terminals and ground.
Refer to Wiring Diagram.

Bank 1 Bank 2
ECM terminal A/F sensor 1 terminal ECM terminal A/F sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should not exist.

5. Also check harness for short to power.
OK or NG

OK >>GO TO 8.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

8. CHECK A/F SENSOR 1 HEATER

Refer to EC-391, "Component Inspection” .
OK or NG

OK >>GO TO 9.
NG >> Replace A/F sensor 1.

9. CHECK INTERMITTENT INCIDENT

Perform EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG

OK >> Replace A/F sensor 1.

NG >> Repair or replace.

Removal and Installation
AIR FUEL RATIO (A/F) SENSOR 1

Refer to EM-27, "EXHAUST MANIFOLD AND THREE WAY CATALYST" .

EC-498
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DTC P1276, P1286 A/F SENSOR

DTC P1276, P1286 A/F SENSOR PFP:22693
Component Description
The A/F sensor is a planar dual-cell limit current sensor. The sensor

element of the A/F sensor is the combination of a Nernst concentra-

tion cell (sensor cell) with an oxygen-pump cell, which transports Holder

ions. It has a heater in the element. Protector

The sensor is capable of precise measurement A = 1, but also in the L —
lean and rich range. Together with its control electronics, the sensor [ RN o A I
\

outputs a clear, continuous signal throughout a wide A range (0.7 < T

A < air).

The exhaust gas components diffuse through the diffusion gap at the Zirconia alement

electrode of the oxygen pump and Nernst concentration cell, where

they are brought to thermodynamic balance. SEF5792

An electronic circuit controls the pump current through the oxygen-
pump cell so that the composition of the exhaust gas in the diffusion
gap remains constant at A = 1. Therefore, the A/F sensor is able to
indicate air/fuel ratio by this pumping of current. In addition, a heater
is integrated in the sensor to ensure the required operating tempera-
ture of 700 - 800°C (1,292 - 1,472°F).

o

10 12 14 16 18 20 22 24 26 28 30

Air fuel ratio (A/F) _ serssoz
CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION

A/F SEN1 (B1)
AIF SEN1 (B2)

Maintaining engine speed at

2,000 rpm Fluctuates around 1.5V

« Engine: After warming up

On Board Diagnosis Logic

To judge the malfunction, the diagnosis checks that the A/F signal computed by ECM from the air fuel ratio (A/
F) sensor 1 signal fluctuates according to fuel feedback control.

DTC No. Trouble diagnosis name DTC detecting condition Possible Cause
P1276 « Harness or connectors
1276 (The A/F sensor 1 circuit is open or
(Bank 1) Air fuel ratio (A/F) sensor 1 | « The A/F signal computed by ECM from the A/ shorted.)
P1286 circuit high voltage F sensor 1 signal is constantly approx. 1.5V. « Air fuel ratio (A/F) sensor 1
1286
(Bank 2)
DTC Confirmation Procedure p—
CAUTION:
Always drive vehicle at a safe speed.
NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 11V at idle.

@ WITH CONSULT-II

1. Start engine and warm it up to normal operating temperature.
2. Select “A/F SEN1 (B1)” or “A/F SEN1 (B2)" in “DATA MONITOR” mode with CONSULT-II.
3. Check “A/F SEN1 (B1)" or “A/F SEN1 (B2)” indication.

EC-499



DTC P1276, P1286 A/F SENSOR

If the indication is constantly approx. 1.5V and does not fluctuates, go to EC-505, "Diagnostic Procedure” .

If the indication fluctuates around 1.5V, go to next step.

Select “A/F SEN1 (B1) P1276” or “A/F SEN1 (B2) P1286" of “A/F SEN1" in “DTC WORK SUPPORT”

A/F SEN1 (B1) P1276

4.
mode with CONSULT-II.
5. Touch “START".
6. When the following conditions are met, “TESTING” will be dis-
played on the CONSULT-II screen.
ENG SPEED 1,500 - 3,000 rpm

Vehicle speed

70 - 120 km/h (43 - 75 MPH)

OUT OF CONDITION

B/FUEL SCHDL

1.0 - 8.0 msec

MONITOR

Selector lever

« D position with “OD” ON (A/T)
« 5th position (M/T)

ENG SPEED

XXX rpm

B/FUEL SCHDL

XXX msec,

If “TESTING” is not displayed after 20 seconds, retry from
step 2.

Release accelerator pedal fully.

NOTE:
Never apply brake during releasing the accelerator pedal.

Make sure that “TESTING” changes to “COMPLETED".

If “TESTING” changed to “OUT OF CONDITION", retry from
step 6.

Make sure that “OK” is displayed after touching “SELF-DIAG
RESULT".

If “NG” is displayed, go to EC-505, "Diagnostic Procedure" .

Overall Function Check

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

@ WITH GST

1.
2.
3.

No ok

Start engine and warm it up to normal operating temperature.

Drive the vehicle at a speed of 80 km/h (50 MPH) for a few minutes in the suitable gear position.

COOLANTEMP/S

XXX 'C

VHCL SPEED SE

XXX km/h

SEF576Z

A/F SENT (B1) P1276

TESTING

SELECT 3RD GEAR ANDTHEN
RELEASE ACCELERATOR PEDAL OFF

MONITOR

ENG SPEED

XXX rpm

B/FUEL SCHDL.

XXX msec

COOLANTEMP/S

XXX °C

VHCL. SPEED SE

XXX km/h

SEF577Z

A/F SEN1 (B1) P1276

COMPLETED

SEF578Z

UBS009CX

Set D position with “OD” ON (A/T) or 5th position (M/T), then release the accelerator pedal fully until the

vehicle speed decreases to 50 km/h (30 MPH).

NOTE:
Never apply brake during releasing the accelerator pedal.

Repeat steps 2 to 3 five times.

Stop the vehicle and turn ignition switch OFF.
Wait at least 10 seconds and restart engine.
Repeat steps 2 to 3 five times.

EC-500
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8. Stop the vehicle and connect GST to the vehicle.

9. Make sure that no DTC is displayed.
If the DTC is displayed, go to EC-505, "Diagnostic Procedure” .
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Wiring Diagram
BANK 1
IGNITION SWITCH
ON OR START
FUSE mmm  DETECTABLE LINE FOR DTC
1sp | BLOCK |REFER TO "PG-POWER', == : NON-DETECTABLE LINE FOR DTC
(J/B)
%
]
IE2]] _
RIY
w
RIY
RIY
|| 3 ||
AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 1)
Fé5
[ N [ R (A
u
v LG P GIY sB
v LG P GIY SB
[24]l 1 [ &l El
AF-H2 AFIA2  AFVM2  AF-UN2  A/FIP2 |ECM
REFER TO THE FOLLOWING.
[ N - FUSE BLOCK -
23[2e[21[eo[ o8] 17[ e[ 1] a2 1] i0[ s [ | 7|6 JUNCTION BOX (J/B)

42141]40]39]38]37]36] 35| 34]33]32]31]30]|29[28]27]26]25

61]60]59]58]57]56]55]54] 53] 52 51]50]49]48]47]46]45]44
H.S.

80| 79]78|77176]75]|74| 73| 72| 71| 70]69]68|67 [66]65]64]63 B
,

L.

)
()
ES
B
o
~

F58) [(s]3[n)| Ge®

i2]isfi4]1s]i6] w (6]4]2)] B

o
©
[=)

BBWAO611E
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DTC P1276, P1286 A/F SENSOR

Specification data are reference values and are measured between each terminal and ground.
CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI-

NAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR

NO.

57 P Approximately 2.6V

58 SB [Engine is running] Approximately 2.3V

A/F sensor 1 (Bank 1) « Warm-up condition -
76 GIY Approximately 3.1V
« ldle speed
77 LG Approximately 2.3V
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DTC P1276, P1286 A/F SENSOR

BANK 2
. EC-AF1B2-01

IGNITION SWITCH
ON OR START

- DETECTABLE LINE FOR DTC
FUSE

154 |BLOCK [REFERTO “PG-POWER" s - NON-DETECTABLE LINE FOR DTC
(J/B)

AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 2)

Ll & G 0 G

]

G/B Y/R o LG/B BR/Y

G/B YR oL LG/B BR/Y

|| 2 || ||75|| ||35|| |I16|| |56||

AF-H1 AF-IAT AF-VMT  AF-UNT APt |ECM

REFER TO THE FOLLOWING.
T - FUSE BLOCK -

23]22]21]20[19]18]17]16[15]14]13]12]11[10f 9 | 8] 7 JUNCTION BOX (J/B)

42]41]a0]30[38]37]36]35]34]33[32]31]30]29]28]27]26]25

61]60]50]58]57]56]55]54]53]52]51]50]a0]48]47]46]45]44
H.S.

80|79]78]77|76]75]74]| 73| 72]71]70|69]68]67|66|65]64 63) B

=

[

e~}
©
=3
N

13|14]15]16] W

BBWAO0612E
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DTC P1276, P1286 A/F SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
16 LG/B Approximately 3.1V
35 Oo/L [Engine is running] Approximately 2.6V
A/F sensor 1 (Bank 2) « Warm-up condition -
56 BR/Y Approximately 2.3V
« ldle speed
75 Y/R Approximately 2.3V

Diagnostic Procedure

UBS00AMZ

1. CHECK AIR FUEL RATIO (A/F) SENSOR 1 POWER SUPPLY CIRCUIT

1. Turnignition switch OFF.
2. Loosen and retighten engine ground screws.

LRErE

BBIA0232E

3. Disconnect air fuel ratio (A/F) sensor 1 harness connector.

Vehicle front

—

;EK\‘ \ \/gNF

sensor 1

(> e '\ \ A
DAY S : =
- \\2 ponc)
\V

7
Intake 7% \ ’ t
manifold IS \\ N\ connector

collector i\\\\\\\\’/é %,. p

/
AN A

AQ) <L‘_E_ = L—\Ls
T o TSNS RO
— A/F
(24— sensor1
x | JE\?% (bank 2)
c “ ¢ harness
"/7’ = } ‘ connector
A ST
Radiator o m-‘-l...
2 FL" “‘.\LN
—
L_ 11 9
BBIA0235E

4. Turn ignition switch ON.

5. Check voltage between A/F sensor 1 terminal 3 and ground with

CONSULT-II or tester.
Voltage: Battery voltage

OK or NG
OK >> GO TO 3.
NG >> GO TO 2.

A€

PBIB1683E
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2. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors M70, F58

« Fuse block (J/B) connector M4

o 15Afuse

« Harness for open or short between A/F sensor 1 and fuse

>> Repair or replace harness or connectors.

3. CHECK A/F SENSOR 1 INPUT SIGNAL CIRCUIT

1. Turn ignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between the following terminals.
Refer to Wiring Diagram.

n

Bank 1 Bank 2
ECM terminal A/F sensor 1 terminal ECM terminal A/F sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should exist.

4. Check harness continuity between the following terminals and ground.
Refer to Wiring Diagram.

Bank 1 Bank 2
ECM terminal A/F sensor 1 terminal ECM terminal A/F sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should not exist.

5. Also check harness for short to power.
OK or NG

OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK INTERMITTENT INCIDENT

Perform EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG

OK >> Replace A/F sensor 1.
NG >> Repair or replace.

Removal and Installation
AIR FUEL RATIO (A/F) SENSOR 1

Refer to EM-27, "EXHAUST MANIFOLD AND THREE WAY CATALYST".

EC-506
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DTC P1278, P1288 A/F SENSOR

DTC P1278, P1288 A/F SENSOR

Component Description

The A/F sensor is a planar dual-cell limit current sensor. The sensor
element of the A/F sensor is the combination of a Nernst concentra-
tion cell (sensor cell) with an oxygen-pump cell, which transports
ions. It has a heater in the element.

The sensor is capable of precise measurement A = 1, but also in the
lean and rich range. Together with its control electronics, the sensor
outputs a clear, continuous signal throughout a wide A range (0.7 <
A < air).

The exhaust gas components diffuse through the diffusion gap at the
electrode of the oxygen pump and Nernst concentration cell, where
they are brought to thermodynamic balance.

An electronic circuit controls the pump current through the oxygen-
pump cell so that the composition of the exhaust gas in the diffusion
gap remains constant at A = 1. Therefore, the A/F sensor is able to
indicate air/fuel ratio by this pumping of current. In addition, a heater
is integrated in the sensor to ensure the required operating tempera-
ture of 700 - 800°C (1,292 - 1,472°F).

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

PFP:22693

UBS009D1

Holder
Protector
J—
[ A N B ==~
N [T ]I
T\ e et d

Zirconia element

SEF579Z

o

10 12 14 16 18 20 22 24 26 28 30
Air fuel ratio (A/F) SEF580Z

UBS009D2

MONITOR ITEM CONDITION

SPECIFICATION

A/F SEN1 (B1)

AJF SEN1 (B2) « Engine: After warming up

2,000 rpm

Maintaining engine speed at

Fluctuates around 1.5V

On Board Diagnosis Logic

UBS009D3

To judge the malfunction of air fuel ratio (A/F) sensor 1, this diagnosis measures response time of the A/F sig-
nal computed by ECM from the air fuel ration (A/F) sensor 1 signal. The time is compensated by engine oper-
ating (speed and load), fuel feedback control constant, and the air fuel ration (A/F) sensor 1 temperature
index. Judgment is based on whether the compensated time (the A/F signal cycling time index) is inordinately

long or not.
DTC No. Trouble diagnosis name DTC detecting condition Possible Cause
P1278 » Harness or connectors
1278 (The AJF sensor 1 circuit is open or
(Bank 1) shorted.)
« Air fuel ratio (A/F) sensor 1
« Air fuel ratio (A/F) sensor 1 heater
Air fuel ratio (A/F) sensor 1 | * The response (from RICH to LEAN) of the A/F W)
circuit Slow response signal computed by ECM from A/F sensor 1 « Fuel pressure
p1288 P signal takes more than the specified time. « Injectors
1288 Intake air leak
(Bank 2) « Intake air leaks
« Exhaust gas leaks
« PCV
« Mass air flow sensor

EC-507



DTC P1278, P1288 A/F SENSOR

DTC Confirmation Procedure

NOTE:
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 11V at idle.
@ WITH CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Turn ignition switch OFF and wait at least 10 seconds.

3. Start engine and let it idle for 1minute.

4. |If 1sttrip DTC is detected, go to EC-512, "Diagnostic Procedure" .

&) WITH GST
Follow the procedure “WITH CONSULT-II" above.
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DTC P1278, P1288 A/F SENSOR

Wiring Diagram
BANK 1
IGNITION SWITCH
ON OR START
FUSE mmm  DETECTABLE LINE FOR DTC
1sp | BLOCK |REFER TO "PG-POWER', == : NON-DETECTABLE LINE FOR DTC
(J/B)
%
]
IE2]] _
RIY
w
RIY
RIY
|| 3 ||
AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 1)
Fé5
[ N [ R (A
u
v LG P GIY sB
v LG P GIY SB
[24]l 1 [ &l El
AF-H2 AFIA2  AFVM2  AF-UN2  A/FIP2 |ECM
REFER TO THE FOLLOWING.
[ N - FUSE BLOCK -
23[2e[21[eo[ o8] 17[ e[ 1] a2 1] i0[ s [ | 7|6 JUNCTION BOX (J/B)

42141]40]39]38]37]36] 35| 34]33]32]31]30]|29[28]27]26]25

61]60]59]58]57]56]55]54] 53] 52 51]50]49]48]47]46]45]44
H.S.

80| 79]78|77176]75]|74| 73| 72| 71| 70]69]68|67 [66]65]64]63 B
,

L.

)
()
ES
B
o
~

F58) [(s]3[n)| Ge®

i2]isfi4]1s]i6] w (6]4]2)] B

o
©
[=)

BBWAO611E
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DTC P1278, P1288 A/F SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
57 P Approximately 2.6V
58 SB [Engine is running] Approximately 2.3V
A/F sensor 1 (Bank 1) « Warm-up condition -
76 GIY Approximately 3.1V
« ldle speed
77 LG Approximately 2.3V
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DTC P1278, P1288 A/F SENSOR

BANK 2
. EC-AF1B2-01

IGNITION SWITCH
ON OR START

- DETECTABLE LINE FOR DTC
FUSE

154 |BLOCK [REFERTO “PG-POWER" s - NON-DETECTABLE LINE FOR DTC
(J/B)

AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 2)

Ll & G 0 G

]

G/B Y/R o LG/B BR/Y

G/B YR oL LG/B BR/Y

|| 2 || ||75|| ||35|| |I16|| |56||

AF-H1 AF-IAT AF-VMT  AF-UNT APt |ECM

REFER TO THE FOLLOWING.
T - FUSE BLOCK -

23]22]21]20[19]18]17]16[15]14]13]12]11[10f 9 | 8] 7 JUNCTION BOX (J/B)

42]41]a0]30[38]37]36]35]34]33[32]31]30]29]28]27]26]25

61]60]50]58]57]56]55]54]53]52]51]50]a0]48]47]46]45]44
H.S.

80|79]78]77|76]75]74]| 73| 72]71]70|69]68]67|66|65]64 63) B

=

[

e~}
©
=3
N

13|14]15]16] W

BBWAO0612E
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DTC P1278, P1288 A/F SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
16 LG/B Approximately 3.1V
35 O/L [Engine is running] Approximately 2.6V
A/F sensor 1 (Bank 2) « Warm-up condition -
56 BR/Y Approximately 2.3V
« ldle speed
75 Y/R Approximately 2.3V

Diagnostic Procedure
1. RETIGHTEN GROUND SCREWS

UBS009D7

1. Turn ignition switch OFF.
2. Loosen and retighten engine ground screws.

>>GO TO 2.

2. RETIGHTEN AIR FUEL RATIO (A/F) SENSOR 1

LRErE

BBIA0232E

Loosen and retighten the air fuel ratio (A/F) sensor 1.

gEngine front

A/F sensor 1
(bank 1)

% Engine front

A/F sensor 1
(bank 2)

BBIA0234E

Tightening torque: 40 - 60 N-m (4.1 - 6.1 kg-m, 30 - 44 ft-lb)

>> GO TO 3.
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DTC P1278, P1288 A/F SENSOR

3. CHECK EXHAUST GAS LEAK

1. Start engine and run it at idle.
2. Listen for an exhaust gas leak before three way catalyst (manifold).

Three way catalyst Three way catalyst

- (Manifold) (Under floor) Mufifler
A/F sensor 1 w / HO282 / /

To exhaust manifold  mp [

» : Exhaust gas

PBIB1216E

OK or NG

OK >> GO TO 4.
NG >> Repair or replace.

4. CHECK FOR INTAKE AIR LEAK

Listen for an intake air leak after the mass air flow sensor.
OK or NG

OK >> GO TO 5.
NG >> Repair or replace.
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DTC P1278, P1288 A/F SENSOR

5. CLEAR THE SELF-LEARNING DATA

© with CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Select “SELF-LEARNING CONT” in “WORK SUPPORT” mode with CONSULT-II.

3. Clear the self-learning control coefficient by touching “CLEAR”
or “START". WORK SUPPORT

. . . SELF-LEARNING CONT |CLEAH|1 00 %

4. Run engine for at least 10 minutes at idle speed. B |
Is the 1st trip DTC P0171, P172, P0174 or P0O175 detected? 100 %

Is it difficult to start engine?

B1

SEF968Y

® without CONSULT-II
1. Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF.

Disconnect mass air flow sensor harness connector.
Restart engine and let it idle for at least 3 seconds.

Stop engine and reconnect mass air flow sensor harness con-
nector.

Make sure DTC P0102 is displayed.

7. Erase the DTC memory. Refer to EC-65, "HOW TO ERASE
EMISSION-RELATED DIAGNOSTIC INFORMATION" .

8. Make sure DTC P000O is displayed.

a kv

o

9. Run engine for at least 10 minutes at idle speed. 7
Is the 1st trip DTC P0171, P0172, P0174 or P0175 detected? arre
Is it difficult to start engine?

Yes or No

Yes  >> Perform trouble diagnosis for DTC P0171, P0174 or P0172, PO175. Refer to EC-220, EC-229 .
No >> GO TO 6.
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DTC P1278, P1288 A/F SENSOR

6. CHECK AIR FUEL RATIO (A/F) SENSOR 1 POWER SUPPLY CIRCUIT

1. Turnignition switch OFF.
2. Disconnect air fuel ratio (A/F) sensor 1 harness connector.

— \ Vehicle front B < E = L=
N % e T Ny
& E:' A Y
_S‘\‘ \ / @ %L/A \ (1A A‘:{O)Z- sensor 1
(> b Vé > 2 A/: r1 < 8 I I (bank 2)
! '.i\'}"\ % (St?a:lfn ) *—:‘ ‘ ¢ harness
Intake S L \\\\‘1 harness { /’ e connector
manifold Q ( f \\\\A ¢ connector Radiator “’1‘. o‘
collector/ S\'\\\\\\\ \7 e y iy “.
\I / , - ==
= \\ \</’} I ‘ || O\ BBIA0235E

3. Turn ignition switch ON.
4. Check voltage between A/F sensor 1 terminal 3 and ground with

CONSULT-II or tester. .s' @‘? @‘w @

Voltage: Battery voltage

OK or NG
OK >> GO TO 8. '
NG >>GOTO7.

PBIB1683E

7. DETECT MALFUNCTIONING PART

Check the following.

o Harness connectors M70, F58

« Fuse block (J/B) connector M4

« 15Afuse

« Harness for open or short between A/F sensor 1 and fuse

>> Repair or replace harness or connectors.
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DTC P1278, P1288 A/F SENSOR

8. CHECK A/F SENSOR 1 INPUT SIGNAL CIRCUIT

1. Turn ignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between the following terminals.
Refer to Wiring Diagram.

n

Bank 1 Bank 2
ECM terminal A/F sensor 1 terminal ECM terminal A/F sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should exist.

4. Check harness continuity between the following terminals and ground.
Refer to Wiring Diagram.

Bank 1 Bank 2
ECM terminal A/F sensor 1 terminal ECM terminal A/F sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should not exist.

5. Also check harness for short to power.
OK or NG

OK >>GO TO 9.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

9. CHECK AIR FUEL RATIO (A/F) SENSOR 1 HEATER

Refer to EC-391, "Component Inspection” .
OK or NG

OK >> GO TO 10.
NG >> Replace A/F sensor 1.

10 CHECK MASS AIR FLOW SENSOR

Refer to EC-167, "Component Inspection” .
OK or NG

OK >> GO TO 11.
NG >> Replace mass air flow sensor.

11. cHECK Pcv VALVE

Refer to EC-684, "POSITIVE CRANKCASE VENTILATION" .
OK or NG

OK >> GO TO 12.
NG >> Repair or replace PCV valve.
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DTC P1278, P1288 A/F SENSOR

12. cHECK INTERMITTENT INCIDENT

Perform EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

OK or NG
OK >> Replace A/F sensor 1. EC
NG >> Repair or replace.

Removal and Installation
AIR FUEL RATIO (A/F) SENSOR 1

Refer to EM-27, "EXHAUST MANIFOLD AND THREE WAY CATALYST".

EC-517
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DTC P1279, P1289 A/F SENSOR

DTC P1279, P1289 A/F SENSOR

Component Description

The A/F sensor is a planar dual-cell limit current sensor. The sensor
element of the A/F sensor is the combination of a Nernst concentra-
tion cell (sensor cell) with an oxygen-pump cell, which transports
ions. It has a heater in the element.

The sensor is capable of precise measurement A = 1, but also in the
lean and rich range. Together with its control electronics, the sensor
outputs a clear, continuous signal throughout a wide A range (0.7 <
A < air).

The exhaust gas components diffuse through the diffusion gap at the
electrode of the oxygen pump and Nernst concentration cell, where
they are brought to thermodynamic balance.

An electronic circuit controls the pump current through the oxygen-
pump cell so that the composition of the exhaust gas in the diffusion
gap remains constant at A, = 1. Therefore, the A/F sensor is able to
indicate air/fuel ratio by this pumping of current. In addition, a heater
is integrated in the sensor to ensure the required operating tempera-
ture of 700 - 800°C (1,292 - 1,472°F).

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

PFP:22693

UBS009D9

Holder
Protector
J—
[ A N B ==~
N [T ]I
T\ e et d

Zirconia element

SEF579Z

o

Air fuel ratio (A/F)

10 12 14 16 18 20 22 24 26 28 30

SEF580Z

UBS009DA

MONITOR ITEM CONDITION

SPECIFICATION

A/F SEN1 (B1)

AJF SENI (B2) « Engine: After warming up

2,000 rpm

Maintaining engine speed at

Fluctuates around 1.5V

On Board Diagnosis Logic

UBS009DB

To judge the malfunction of air fuel ratio (A/F) sensor 1, this diagnosis measures response time of the A/F sig-
nal computed by ECM from the air fuel ration (A/F) sensor 1 signal. The time is compensated by engine oper-
ating (speed and load), fuel feedback control constant, and the air fuel ration (A/F) sensor 1 temperature
index. Judgment is based on whether the compensated time (the A/F signal cycling time index) is inordinately

long or not.
DTC No. Trouble diagnosis name DTC detecting condition Possible Cause
P1279 » Harness or connectors
1279 (The A/F sensor 1 circuit is open or
(Bank 1) shorted.)
« Air fuel ratio (A/F) sensor 1
« Air fuel ratio (A/F) sensor 1 heater
Air fuel ratio (A/F) sensor 1 | * The response (from LEAN to RICH) of the A/F (A/F)
CircUit Slow response signal computed by ECM from A/F sensor 1 | ¢ Fuel pressure
p1289 P signal takes more than the specified time. « Injectors
1289 Intake air leak
(Bank 2) « Intake air leaks
« Exhaust gas leaks
« PCV
« Mass air flow sensor
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DTC P1279, P1289 A/F SENSOR

DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Before performing the following procedure, confirm that battery voltage is more than 11V at idle.

@ WITH CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Turn ignition switch OFF and wait at least 10 seconds.

3. Start engine and let it idle for Iminute.

4. |If 1sttrip DTC is detected, go to EC-523, "Diagnostic Procedure" .
&) WITH GST

Follow the procedure “WITH CONSULT-II” above.
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DTC P1279, P1289 A/F SENSOR

Wiring Diagram
BANK 1
IGNITION SWITCH
ON OR START
FUSE mmm  DETECTABLE LINE FOR DTC
1sp | BLOCK |REFER TO "PG-POWER', == : NON-DETECTABLE LINE FOR DTC
(J/B)
%
]
IE2]] _
RIY
w
RIY
RIY
|| 3 ||
AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 1)
Fé5
[ N [ R (A
u
v LG P GIY sB
v LG P GIY SB
[24]l 1 [ &l El
AF-H2 AFIA2  AFVM2  AF-UN2  A/FIP2 |ECM
REFER TO THE FOLLOWING.
[ N - FUSE BLOCK -
23[2e[21[eo[ o8] 17[ e[ 1] a2 1] i0[ s [ | 7|6 JUNCTION BOX (J/B)

42141]40]39]38]37]36] 35| 34]33]32]31]30]|29[28]27]26]25

61]60]59]58]57]56]55]54] 53] 52 51]50]49]48]47]46]45]44
H.S.

80| 79]78|77176]75]|74| 73| 72| 71| 70]69]68|67 [66]65]64]63 B
,

L.

)
()
ES
B
o
~

F58) [(s]3[n)| Ge®

i2]isfi4]1s]i6] w (6]4]2)] B

o
©
[=)

BBWAO611E
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DTC P1279, P1289 A/F SENSOR

Specification data are reference values and are measured between each terminal and ground.
CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI-

NAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR

NO.

57 P Approximately 2.6V

58 SB [Engine is running] Approximately 2.3V

A/F sensor 1 (Bank 1) « Warm-up condition -
76 GIY Approximately 3.1V
« ldle speed
77 LG Approximately 2.3V
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DTC P1279, P1289 A/F SENSOR

BANK 2
. EC-AF1B2-01

IGNITION SWITCH
ON OR START

- DETECTABLE LINE FOR DTC
FUSE

154 |BLOCK [REFERTO “PG-POWER" s - NON-DETECTABLE LINE FOR DTC
(J/B)

AIR FUEL
RATIO (A/F)
SENSOR 1
(BANK 2)

Ll & G 0 G

]

G/B Y/R o LG/B BR/Y

G/B YR oL LG/B BR/Y

|| 2 || ||75|| ||35|| |I16|| |56||

AF-H1 AF-IAT AF-VMT  AF-UNT APt |ECM

REFER TO THE FOLLOWING.
T - FUSE BLOCK -

23]22]21]20[19]18]17]16[15]14]13]12]11[10f 9 | 8] 7 JUNCTION BOX (J/B)

42]41]a0]30[38]37]36]35]34]33[32]31]30]29]28]27]26]25

61]60]50]58]57]56]55]54]53]52]51]50]a0]48]47]46]45]44
H.S.

80|79]78]77|76]75]74]| 73| 72]71]70|69]68]67|66|65]64 63) B

=

[

e~}
©
=3
N

13|14]15]16] W

BBWAO0612E
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DTC P1279, P1289 A/F SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TERMI- WIRE
NAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
16 LG/B Approximately 3.1V
35 Oo/L [Engine is running] Approximately 2.6V
A/F sensor 1 (Bank 2) « Warm-up condition -
56 BR/Y Approximately 2.3V
« ldle speed
75 Y/R Approximately 2.3V

Diagnostic Procedure
1. RETIGHTEN GROUND SCREWS

UBSO009DF

1. Turnignition switch OFF.
2. Loosen and retighten engine ground screws.

>>GO TO 2.

2. RETIGHTEN AIR FUEL RATIO (A/F) SENSOR 1

[ P e oA

BBIA0232E

Loosen and retighten the air fuel ratio (A/F) sensor 1.

gEngine front

A/F sensor 1
(bank 1)

% Engine

A/F sensor 1
(bank 2)

front

BBIA0234E

Tightening torque: 40 - 60 N-m (4.1 - 6.1 kg-m, 30 - 44 ft-lb)

>> GO TO 3.
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DTC P1279, P1289 A/F SENSOR

3. CHECK EXHAUST GAS LEAK

1. Start engine and run it at idle.

4. CHECK FOR INTAKE AIR LEAK

2. Listen for an exhaust gas leak before three way catalyst (manifold).
Three way catalyst Three way catalyst
A (Manifold) (Under floor) Mutfler
A/F sensor 1 N / HO282 /
To exhaust manifold  mp [
» : Exhaust gas
PBIB1216E
OK or NG
OK >>GO TO 4.
NG >> Repair or replace.

Listen for an intake air leak after the mass air flow sensor.

OK or NG
OK >>GO TO 5.
NG >> Repair or replace.

EC-524




DTC P1279, P1289 A/F SENSOR

5.

CLEAR THE SELF-LEARNING DATA

®& with CONSULT-II

1.
2.
3.

Start engine and warm it up to normal operating temperature.

Select “SELF-LEARNING CONT” in “WORK SUPPORT” mode with CONSULT-II.

Clear the self-learning control coefficient by touching “CLEAR”
or “START".

Run engine for at least 10 minutes at idle speed.
Is the 1st trip DTC P0171, P0172, P0174 or P0O175 detected?
Is it difficult to start engine?

® Without CONSULT-II

EC-525

WORK SUPPORT
SELF-LEARNING CONT |CLEAH|

B1
100 %
B2
100 %

SEF968Y

1. Start engine and warm it up to normal operating temperature.
2. Turn ignition switch OFF.
3. Disconnect mass air flow sensor harness connector.
4. Restart engine and let it idle for at least 3 seconds.
5. Stop engine and reconnect mass air flow sensor harness con-
nector. ‘
6. Make sure DTC P0102 is displayed. '.-!
7. Erase the DTC memory. Refer to EC-65, "HOW TO ERASE f \\
EMISSION-RELATED DIAGNOSTIC INFORMATION" . ~
8. Make sure DTC P000O is displayed. SN
9. Run engine for at least 10 minutes at idle speed. 7
Is the 1st trip DTC P0171, P0172, P0174 or P0O175 detected? BBIAOD3SE
Is it difficult to start engine?
Yes or No
Yes  >> Perform trouble diagnosis for DTC P0171, P0174 or PO17, P01752. Refer to EC-220 , EC-220 .
No >> GO TO 6.



DTC P1279, P1289 A/F SENSOR

6. CHECK AIR FUEL RATIO (A/F) SENSOR 1 POWER SUPPLY CIRCUIT

1. Turn ignition switch OFF.
2. Disconnect air fuel ratio (A/F) sensor 1 harness connector.

——N\ Vehicle front ) < E = L=
O /r/ 7 5 g“-“dln‘gé'i" \\\{'f
g ~ AF
_S‘\‘ \ / @ ,'{JL/A \ (24 A,O sensor 1
QL /, SN S P N [ e T E\ﬁ% (bank 2)
! '.i\'}"\ % (St?::lfz; ) *—:‘ ‘ ¢ harness
Intake 5 // / \\\\ \‘1‘ harness { /’ "“ 4 connector
manifold Q ( o \\\ P\ connector Radiator "1‘. "
collector/ S"\\\\\\\ \V’ oS p = “.
\I / 2 - 1
=N \\ ¥ L9

3. Turn ignition switch ON.

4. Check voltage between A/F sensor 1 terminal 3 and ground with

CONSULT-II or tester. .s' @‘? @‘w @

Voltage: Battery voltage

OK or NG
OK >> GO TO 8. '
NG >>GOTO7.

PBIB1683E

7. DETECT MALFUNCTIONING PART

Check the following.

o Harness connectors M70, F58

« Fuse block (J/B) connector M4

« 15Afuse

« Harness for open or short between A/F sensor 1 and fuse

>> Repair or replace harness or connectors.
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DTC P1279, P1289 A/F SENSOR

8. CHECK A/F SENSOR 1 INPUT SIGNAL CIRCUIT

1. Turnignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between the following terminals.
Refer to Wiring Diagram.

n

Bank 1 Bank 2
ECM terminal AJF sensor 1 terminal ECM terminal AJF sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should exist.

4. Check harness continuity between the following terminals and ground.
Refer to Wiring Diagram.

Bank 1 Bank 2
ECM terminal A/F sensor 1 terminal ECM terminal A/F sensor 1 terminal
76 1 16 1
57 5 35 5
58 6 56 6
77 2 75 2

Continuity should not exist.

5. Also check harness for short to power.
OK or NG

OK >> GO TO 9.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

9. CHECK AIR FUEL RATIO (A/F) SENSOR 1 HEATER

Refer to EC-391, "Component Inspection” .
OK or NG

OK >> GO TO 10.
NG >> Replace A/F sensor 1.

10 CHECK MASS AIR FLOW SENSOR

Refer to EC-167, "Component Inspection" .
OK or NG

OK >> GO TO 11.
NG >> Replace mass air flow sensor.

11. cHECK Pcv VALVE

Refer to EC-684, "POSITIVE CRANKCASE VENTILATION" .
OK or NG

OK >> GO TO 12.
NG >> Repair or replace PCV valve.

EC-527



DTC P1279, P1289 A/F SENSOR

12. cHECK INTERMITTENT INCIDENT

Perform EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG

OK >> Replace A/F sensor 1.
NG >> Repair or replace.

Removal and Installation
AIR FUEL RATIO (A/F) SENSOR 1

Refer to EM-27, "EXHAUST MANIFOLD AND THREE WAY CATALYST".
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DTC P1402 EGR FUNCTION

DTC P1402 EGR FUNCTION

Description
SYSTEM DESCRIPTION

PFP:14710

UBS009DH

Sensor

Input Signal to ECM

ECM function

Actuator

Camshatft position sensor (PHASE)

Engine speed*2

Crankshaft position sensor (POS)

Piston position

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Throttle position sensor

Throttle position

Accelerator pedal position sensor

Accelerator pedal position

Park/neutral position (PNP) switch

Gear position

Battery

Battery voltage*2

Air conditioner switch*!

Air conditioner operation

Power steering pressure sensor

Power steering operation

Electrical load*!

Electrical load signal

Wheel sensor!

Vehicle speed

TCMm*!

Gear position, shifting signal

EGR volume
control

EGR volume control valve

*1: These signals are sent to the ECM through CAN communication line.
*2: ECM determines the start signal status by the signals of engine speed and battery voltage.

This system controls flow rate of EGR led from exhaust manifold to intake manifold. The opening of the EGR
by-pass passage in the EGR 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. The EGR volume control valve remains closed under the following conditions.

Engine stopped
Engine starting
Engine idling

Low engine coolant temperature
Excessively high engine coolant temperature

High engine speed
Wide open throttle
Low battery voltage

EGR volume control valve

EGR temperature
sensor

Throttle
body

Collector

SEF551W

EC-529



DTC P1402 EGR FUNCTION

COMPONENT DESCRIPTION
EGR Volume Control Valve

The EGR volume control valve uses a step motor to control the flow
rate of EGR from exhaust manifold. 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 voltage signal is issued so that the
valve remains at that particular opening.

SEF552W

EGR Temperature Sensor

The EGR temperature sensor detects temperature changes in the
EGR passageway. When the EGR volume control valve opens, hot
exhaust gases flow, and the temperature in the passageway
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 as an input signal. As the temperature increases,
EGR temperature sensor resistance decreases.

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

Sensor element

L

Gasket

Tightening nut

Connector

SEF599K

<Reference data>

EGR temperature Voltage* Resistance
°C (°F) \Y MQ
0(32) 4.59 0.73-0.88

50 (122) 2.32 0.074 - 0.082
100 (212) 0.62 0.011 - 0.014

*. These data are reference values and are measured between ECM terminal 54
(EGR temperature sensor) and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing
so may damage the ECM's transistor. Use a ground other than ECM terminals,
such as the ground.

When EGR system is operating.

Voltage: 0 - 1.5V

1,000

Resistance kQ

100

101

150
(302)

100
(212)

50
(122)

Temperature °C (°F)

200
(392)

SEF068X

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS009DI

MONITOR ITEM CONDITION

SPECIFICATION

EGR TEMP SEN

« Engine: After warming up

Less than 4.5V

EC-530



DTC P1402 EGR FUNCTION

MONITOR ITEM CONDITION SPECIFICATION

« Engine: After warming up Idle 0 step

« Air conditioner switch: OFF

EGR VOL CON/V - i
. Shift lever: N (A/T), Neutral (W/T) | R€VVing engine up 10 3,000 pm | 1y 55 o
quickly
« No load
On Board Diagnosis Logic

If the EGR temperature sensor detects EGR flow under the condition that does not call for EGR, a high-flow
malfunction is diagnosed.

DTC No. Trouble diagnosis name DTC detecting condition Possible cause

« Harness or connectors
(The EGR volume control valve circuit is

P1402 EGR function (Open) EGR flow is detected under the condition open or shorted.)
1402 P that does not call for EGR. « EGR volume control valve leaking or
stuck open

« EGR temperature sensor

DTC Confirmation Procedure

NOTE:

« Diagnosis for this DTC will occur when engine coolant temperature is below 50 to 60°C (122 to 140°F).
Therefore, it will be better to turn ignition switch ON (start engine) at the engine coolant temperature below
30°C (86°F) when starting DTC confirmation procedure.

« If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait
at least 10 seconds before conducting the next test.

TESTING CONDITION:

« Always perform the test at a temperature above —-10°C (14°F).

« Engine coolant temperature and EGR temperature must be
verified in “DATA MONITOR” mode with CONSULT-II before
starting DTC WORK SUPPORT test. If it is out of range MONITOR No pTe
below, the test cannot be conducted. COOLANTEMP/S XXX 'C

EGRTEMP SEN XXXV
COOLAN TEMP/S :-10to 50°C (14 to 122°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 temperature to
stabilize. Do not attempt to reduce the engine coolant tem-
perature or EGR temperature with a fan or means other than Era0y
ambient air. Doing so may produce an inaccurate diagnos-
tic result.

*. Although CONSULT-II screen displays “—10 to 40°C (14 to 104°F)” as a range of engine coolant temper-
ature, ignore it.

@ WITH CONSULT-II

1. Turnignition switch OFF, and wait at least 10 seconds, and then turn ON.

2. Select “EGR SYSTEM P1402” of “EGR SYSTEM” in “DTC WORK SUPPORT” mode with CONSULT-II.
3. Touch “START".

DATA MONITOR

EC-531



DTC P1402 EGR FUNCTION

4. Start engine and let it idle until “TESTING” on CONSULT-II screen is turned to “COMPLETED?”. (It will take
80 seconds or more.)

EGR SYSTEM P1402 EGR SYSTEM P1402 EGR SYSTEM P1402
OUT OF CONDITION TESTING
MONITOR » MONITOR » COMPLETED
ENG SPEED | XXX rpm ENGSPEED | XXX rpm
BIFUEL SCHDL  |XXX msec BIFUEL SCHDL  |XXX msec
COOLANTEMP/S | XXX 'C COOLANTEMP/S | XXX °C
VHCL SPEED SEN | XXX km/h VHCL SPEED SEN XXX km/h
PBIB1600E

If “TESTING” is not displayed after 5 minutes, turn ignition OFF and cool the engine coolant tem-
perature to the range of —10 to 50°C (14 to 122°F). Retry from step 1.

5. Make sure that “OK” is displayed after touching “SELF-DIAG RESULTS". If “NG” is displayed, refer to EC-
534, "Diagnostic Procedure” .

@& WITH GST

1. Turn ignition switch ON and select MODE 1 with GST.

2. Check that engine coolant temperature is within the range of —10 to 50°C (14 to 122°F).

3. Check that voltage between ECM terminal 54 (EGR temperature
sensor signal) and ground is less than 4.8V. J—

4. Start engine and let it idle for at least 80 seconds. ECM |o|CONNECT0R|| .

5. Stop engine.

6. Perform steps 1 to 4 again. -®'

7. Select MODE 3 with GST.

8. If DTC is detected, go to EC-534, "Diagnostic Procedure” .

- When using GST, DTC Confirmation Procedure should be l® @ﬂ
performed twice as much as when using CONSULT-II =
because GST cannot display MODE 7 (1st trip DTC) con- PBIBL671E
cerning this diagnosis. Therefore, using CONSULT-II is rec-
ommended.
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DTC P1402 EGR FUNCTION

Wiring Diagram UBS00SDH
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DTC P1402 EGR FUNCTION

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER-

MINAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
17 GIY
Engine is runnin
18 v/B EGR volume control valve [Eng 9l 0.1- 14V
19 W/B « Idle speed
20 LG/R
[Engine is running]
[lgnition switch: OFF]
L 0-1.5v
ECM rel « For a few seconds after turning ignition
relay switch OFF
i wiB (Self shut-off)
[lgnition switch: OFF]
L BATTERY VOLTAGE
« A few seconds passed after turning ignition (11 - 14V)
switch OFF
119 R/IG - oo BATTERY VOLTAGE
120 RIG Power supply for ECM [lgnition switch: ON] (11 - 14V)

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

Diagnostic Procedure
1. CHECK EGR VOLUME CONTROL VALVE POWER SUPPLY CIRCUIT

UBS009DN

1. Turn ignition switch OFF.

2. Disconnect EGR volume control valve harness connector.

3. Turn ignition switch ON.

4. Check voltage between EGR volume control valve terminals 2, 5
and ground with CONSULT-II or tester.

Voltage: Battery voltage

OK or NG
OK >> GO TO 3.
NG >> GO TO 2.

/
T.5. 5
DISCONNECT \6_.5_ _4J

]
(0)

PBIB0627E
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DTC P1402 EGR FUNCTION

2. DETECT MALFUNCTIONING PART

Check the following.

o Harness connectors E22, F35

« |IPDM E/R harness connector E122

« Harness for open or short between EGR volume control valve and IPDM E/R
« Harness for open or short between EGR volume control valve and ECM

>> Repair harness or connectors.

3. CHECK EGR VOLUME CONTROL VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between ECM terminals and EGR volume control valve terminals as follows.
Refer to Wiring Diagram.

n

ECM terminal EGR volume control valve
17 6
18 3
19 4
20 1

Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK EGR VYOLUME CONTROL VALVE

Refer to EC-290. "Component Inspection” .
OK or NG

OK >> GO TO 5.
NG >> Replace EGR volume control valve.

5. CHECK EGR TEMPERATURE SENSOR

Refer to EC-298, "Component Inspection" .
OK or NG

OK >> GO TO 6.
NG >> Replace EGR temperature sensor.

6. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

EC-535



DTC P1444 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

DTC P1444 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Description
SYSTEM DESCRIPTION

PFP:14920

UBS009DO

Sensor

Input Signal to ECM

ECM function

Actuator

Crankshaft position sensor (POS)
Camshatft position sensor (PHASE)

Engine speed *!

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Battery

Battery voltage*!

Throttle position sensor

Throttle position

Accelerator pedal position sensor

Accelerator pedal position

Air fuel ratio (A/F) sensors 1

Density of oxygen in exhaust gas
(Mixture ratio feedback signal)

Fuel tank temperature sensor

Fuel temperature in fuel tank

Vehicle speed signal*?

Vehicle speed

EVAP canister
purge flow control

EVAP canister purge vol-
ume control solenoid valve

*1:ECM determines the start signal status by the signals of engine speed and battery voltage.
*2: This signal is sent to the ECM through CAN communication line.

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 solenoid valve changes to control the flow rate. The EVAP
canister purge volume control solenoid valve repeats ON/OFF operation according to the signal sent from the
ECM. The opening of the valve varies for optimum engine control. The optimum value stored in the ECM is
determined by considering various engine conditions. 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 solenoid valve uses a ON/
OFF duty to control the flow rate of fuel vapor from the EVAP canis-
ter. The EVAP canister purge volume control solenoid valve is
moved by ON/OFF pulses from the ECM. The longer the ON pulse,
the greater the amount of fuel vapor that will flow through the valve.

AR
|
NaSsMNNY

SEF337U

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS009DP

MONITOR ITEM

CONDITION

SPECIFICATION

PURG VOL C/V

« No load

« Shift lever: N (A/T), Neutral (M/T)
« Air conditioner switch: OFF

« Engine: After warming up Idle

0%

2,000 rpm

EC-536



DTC P1444 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

On Board Diagnosis Logic UBS009DQ

DTC No. Trouble diagnosis name DTC detecting condition Possible cause

« EVAP control system pressure sensor
« EVAP canister purge volume control EC
solenoid valve
EVAP canister purae The canister purge flow is detected during the (The vaIv§ is stuck open.)
P1444 purge specified driving conditions, even when EVAP | « EVAP canister vent control valve
volume control solenoid

1444 canister purge volume control solenoid valve is | , EVAP canister

valve completely closed
pletely . « Water separator

o Hoses
(Hoses are connected incorrectly or
clogged.)
DTC Confirmation Procedure
NOTE:
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.
TESTING CONDITION:
Always perform test at a temperature of 5°C (41°F) or more.

® WITH CONSULT-II

1.

2.
3.
4

Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.
Turn ignition switch ON.

Select “PURG VOL CN/V P1444” of “EVAPORATIVE SYSTEM” in “DTC WORK SUPPORT” mode with
CONSULT-II.

Touch “START".
PURG VOL CN/V P1444 PURG VOL CN/V P1444 PURG VOL CN/V P1444
OUT OF CONDITION TESTING
MONITOR » MONITOR » COMPLETED
ENG SPEED | XXX rpm ENG SPEED XXX rpm
B/FUEL SCHDL  [XXX msec B/FUEL SCHDL  |XXX msec
COOLANTEMP/S | XXX'C COOLANTEMP/S | XXX 'C
VHCL SPEED SE XXX km/h VHCL SPEED SE XXX km/h
PBIB0839E

Start engine and let it idle until “TESTING” on CONSULT-II changes to “COMPLETED”. (It will take
approximately 10 seconds.)
If “TESTING” is not displayed after 5 minutes, retry from step 2.

Make sure that “OK” is displayed after touching “SELF-DIAG RESULTS”. If “NG” is displayed, refer to EC-
540, "Diagnostic Procedure” .

@ WITH GST

a ks wDNpE

. Start engine and warm it up to normal operating temperature.
Turn ignition switch OFF and wait at least 10 seconds.

Start engine and let it idle for at least 20 seconds.

Select MODE 7 with GST.

If 1st trip DTC is detected, go to EC-540, "Diagnostic Procedure" .
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DTC P1444 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Wiring Diagram
BATTERY mmmm | DETECTABLE LINE FOR DTC
e - NON-DETECTABLE LINE FOR DTC
IPDM E/R
15A (INTELLIGENT
POWER
) DISTRIBUTION
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) REFER TO “PG-POWER’.
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(o)

By
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i
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DTC P1444 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
BATTERY VOLTAGE
(11 - 14V)*
[Engine is running]
« Idle speed
[»10.0 viDiv : 50:msti:|_
EVAP canister purge vol- SEC990C
45 VIR '
ume control solenoid valve BATTERY VOLTAGE
(11 - 14V)*
[Engineis running]
« Engine speed is about 2,000 rpm (More
than 100 seconds after starting engine).
[2J10.0 v/Div SO-ms/DlvlL
SEC991C
[Engine is running]
[lgnition switch: OFF]
L 0-15Vv
| « For a few seconds after turning ignition
ECM relay switch OFF
ut | wis (Self shut-off)
[Ignition switch: OFF]
L BATTERY VOLTAGE
« A few seconds passed after turning ignition (11 - 14V)
switch OFF
119 R/IG . oo BATTERY VOLTAGE
120 RIG Power supply for ECM [Ignition switch: ON] (11 - 14V)

*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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DTC P1444 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Diagnostic Procedure

1. CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE POWER SUPPLY CIR-
CuUIT

1. Turn ignition switch OFF.

2. Disconnect EVAP canister purge volume control solenoid valve
harness connector. /

3. Turn ignition switch ON.

Intake manifold collector

74 - i
EVAP canister purge volume
control solenoid valve

G Y
<

BBIA0255E

4. Check voltage between EVAP canister purge volume control

solenoid valve terminal 2 and ground with CONSULT-II or tester. i DisconNET
Voltage: Battery voltage T 1.5.
OK or NG

OK >> GO TO 3.

NG >>GOTO2. ® 9__1
G =7

2. DETECT MALFUNCTIONING PART

PBIB0192E

Check the following.

« Harness connectors E131, M92

« Harness connectors F44, F101

o IPDM E/R harness connector E122

« Harness for open or short between EVAP canister purge volume control solenoid valve and IPDM E/R
« Harness for open or short between EVAP canister purge volume control solenoid valve and ECM

>> Repair harness or connectors.

3. CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE OUTPUT SIGNAL CIR-
CUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 45 and EVAP canister purge volume control solenoid
valve terminal 1. Refer to Wiring Diagram.

Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 5.
NG >> GO TO 4.

EC-540



DTC P1444 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

4. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors F44, F101
« Harness for open or short between EVAP canister purge volume control solenoid valve and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR CONNECTOR

1. Disconnect EVAP control system pressure sensor harness connector.

View from under the vehicle (®/

‘A
Water separator
with rear crossmember removed

— :
EVAP control system
pressure sensor A\

§F§
EVAP canister

BBIA0240E

2. Check connectors for water.

Water should not exist.

OK or NG

OK >> GO TO 6.
NG >> Replace EVAP control system pressure sensor.

6. CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR

Refer to EC-337, "Component Inspection" .
OK or NG
OK (With CONSULT-I)>>GO TO 7.

OK (Without CONSULT-11)>>GO TO 8.
NG >> Replace EVAP control system pressure sensor.

7. CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

(® With CONSULT-II
1. Turnignition switch OFF.
Reconnect all harness connectors disconnected.

2.
3. Start engine.
4

Perform “PURG VOL CONT/V" in “ACTIVE TEST"” mode with
CONSULT-Il. Check that engine speed varies according to the
valve opening.

ACTIVETEST
PURG VOL CONT/V| XXX %

MONITOR
OK or NG ENG SPEED XXX rpm
OK >> GO TO 9. A/E ALPHA-B1 XX %
NG >> GO TO 8. AJF ALPHA-B2 XX %

PBIB1678E
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DTC P1444 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

8. CHECK EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Refer to EC-543, "Component Inspection” .
OK or NG

OK >>GO TO 9.
NG >> Replace EVAP canister purge volume control solenoid valve.

9. CHECK RUBBER TUBE FOR CLOGGING

1. Disconnect rubber tube connected to EVAP canister vent control valve.
2. Check the rubber tube for clogging.
OK or NG

OK >> GO TO 10.
NG >> Clean the rubber tube using an air blower.

10 CHECK EVAP CANISTER VENT CONTROL VALVE

Refer to EC-330, "Component Inspection” .
OK or NG

OK >> GO TO 11.
NG >> Replace EVAP canister vent control valve.

11 CHECK IF EVAP CANISTER SATURATED WITH WATER

1. Remove EVAP canister with EVAP canister vent control valve and EVAP control system pressure sensor

attached.
2. Check if water will drain from the EVAP canister. N
Yes or No EVAP ﬁ
Yes >> GO TO 12. canister. [l

No >>GO TO 14.

‘ PBIB1381E

12. cHECK EVAP CANISTER

Weigh the EVAP canister with the EVAP canister vent control valve and EVAP control system pressure sensor

attached.
The weight should be less than 2.1 kg (4.6 Ib).

OK or NG

OK >> GO TO 14.
NG >> GO TO 13.

13 DETECT MALFUNCTIONING PART

Check the following.
o EVAP canister for damage
« EVAP hose between EVAP canister and water separator for clogging or poor connection

>> Repair hose or replace EVAP canister.

EC-542



DTC P1444 EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

14. cHECK WATER SEPARATOR

Refer to EC-317, "Component Inspection” .

OK or NG
OK  >>GOTO 15, EC
NG >> Replace water separator.

15. cHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

{® With CONSULT-II

Check air passage continuity of EVAP canister purge volume control
solenoid valve using “PURG VOL CONT/V” in “ACTIVE TEST” mode
with CONSULT-II under the following conditions.

Condition Air passage continuity
(PURG VOL CONT/V value) between A and B
100% Yes
0% No

PBIB0149E

® Without CONSULT-II

Check air passage continuity of EVAP canister purge volume control
solenoid valve under the following conditions.

Air passage continuity

Condition between A and B

12V direct current supply between

terminals 1 and 2 Yes

No supply No

PBIBO150E

Removal and Installation
EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Refer to EM-17, "INTAKE MANIFOLD COLLECTOR" .

EC-543
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DTC P1446 EVAP CANISTER VENT CONTROL VALVE

DTC P1446 EVAP CANISTER VENT CONTROL VALVE PFP:14935

Component Description

UBS009DW

The EVAP canister vent control valve is located on the EVAP canis-
ter and is used to seal the canister vent.

This solenoid 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 evaporative
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 evapo-
rative emission control system is depressurized and allows EVAP

To water separator

Plunger

Canister side SEF381Z

Control System diagnosis.

View from under the vehicle
with rear crossmember removed

=

‘A
Water separator

EVAP canister

BBIA0240E

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS009DX

MONITOR ITEM CONDITION

SPECIFICATION

VENT CONT/NV « Ignition switch: ON

OFF

On Board Diagnosis Logic

UBS009DY

DTC No. | Trouble diagnosis name DTC detecting condition

Possible cause

P1446 EVAP canister vent con- | EVAP canister vent control valve remains
1446 trol valve close closed under specified driving conditions.

« EVAP canister vent control valve

« EVAP control system pressure sensor
and the circuit

« Blocked rubber tube to EVAP canister
vent control valve

« Water separator
« EVAP canister is saturated with water

EC-544



DTC P1446 EVAP CANISTER VENT CONTROL VALVE

DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

B WITH CONSULT-II

1. Turn ignition switch ON and wait at least 5 seconds.

2. Turn ignition switch OFF and wait at least 10 seconds.

3. Turn ignition switch ON and select “DATA MONITOR” mode with
CONSULT-II. DATA MONITOR

. - . MONITOR NO DTC
4. Start engine and let it idle for at least 1 minute.
Repeat next procedures 3 times.

a. Increase the engine speed up to 3,000 to 3,500 rpm and keep it
for 2 minutes and 50 seconds to 3 minutes.
Never exceed 3 minutes.

b. Fully released accelerator pedal and keep engine idle for about
5 seconds.

6. |If 1sttrip DTC is detected, go to EC-547, "Diagnostic Procedure"

ENG SPEED XXX rpm

ol

SEF058Y

If 1st trip DTC is not detected, go to the next step.
7. Repeat next procedure 20 times.

Quickly increase the engine speed up to 4,000 to 4,500 rpm or more and keep it for 25 to 30 seconds.
b. Fully released accelerator pedal and keep engine idle for at least 35 seconds.

Engine speed Never exceed 3 minutes
4,000 rpm R 1 2 .3 ;.20
1 ?/ 2\\3~
3,000 rpm ] T 11111 \WT1
Idle
0 rpm
5 seconds
\ \ 25 to 30 More than
1 minute 2 minutes and 50 seconds 35 seconds
Engine start seconds to 3 minutes
PBIB0972E

8. |If 1sttrip DTC is detected, go to EC-547, "Diagnostic Procedure” .

@ WITH GST
Follow the procedure “WITH CONSULT-II" above.

EC-545



DTC P1446 EVAP CANISTER VENT CONTROL VALVE

Wiring Diagram
BATTERY mmmm : DETECTABLE LINE FOR DTC
. NON-DETECTABLE LINE FOR DTC
IPDM E/R
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TyEcm :
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[¢]
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VEN
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]
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DTC P1446 EVAP CANISTER VENT CONTROL VALVE

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER-
MINAL WIRE ITEM CONDITION
NO COLOR

DATA (DC Voltage)

[Engine is running]
[lgnition switch: OFF]

o 0-15v
| « For a few seconds after turning ignition
ECMrelay switch OFF
1L | wis (Self shut-off) — -
[lgnition switch: OFF]
L BATTERY VOLTAGE
« A few seconds passed after turning ignition (11 - 14V)
switch OFF
EVAP canister vent control . oo BATTERY VOLTAGE
117 RIY valve [Ignition switch: ON] (11 - 14V)
119 R/IG . oo BATTERY VOLTAGE
120 RIG Power supply for ECM [Ignition switch: ON] (11 - 14V)

Diagnostic Procedure
1. cHECK RUBBER TUBE

UBS009E1

1. Turnignition switch OFF.
2. Disconnect rubber tube connected to EVAP canister vent control valve.

View from under the vehicle (®/
with rear crossmember removed

‘A
Water separator

— :
EVAP control system
pressure sensor A\

§F§
EVAP canister

BBIA0240E

3. Check the rubber tube for clogging.
OK or NG

OK >> GO TO 2.
NG >> Clean rubber tube using an air blower.

2. CHECK WATER SEPARATOR

Refer to EC-317, "Component Inspection” .
OK or NG

OK >> GO TO 3.
NG >> Replace water separator.

3. CHECK EVAP CANISTER VENT CONTROL VALVE

Refer to EC-549, "Component Inspection" .
OK or NG

OK >> GO TO 3.
NG >> Replace EVAP canister vent control valve.

EC-547



DTC P1446 EVAP CANISTER VENT CONTROL VALVE

4. CHECK IF EVAP CANISTER SATURATED WITH WATER

1. Remove EVAP canister with EVAP canister vent control valve and EVAP control system pressure sensor

attached.
2. Check if water will drain from the EVAP canister. N
Yes or No EVAP ﬁ
Yes >> GO TO 4. canister. [l

No >>GO TO 6.

EVAP
canister vent
control valve

‘ PBIB1381E

5. CHECK EVAP CANISTER

Weigh the EVAP canister with the EVAP canister vent control valve and EVAP control system pressure sensor
attached.
The weight should be less than 2.1 kg (4.6 |b).

OK or NG

OK >> GO TO 6.
NG >> GO TO 5.

6. DETECT MALFUNCTIONING PART

Check the following.
o EVAP canister for damage
« EVAP hose between EVAP canister and water separator for clogging or poor connection

>> Repair hose or replace EVAP canister.

7. CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR CONNECTOR

1. Disconnect EVAP control system pressure sensor harness connector.
2. Check connectors for water.
Water should not exist.

OK or NG

OK >>GOTO7.
NG  >> Replace EVAP control system pressure sensor.

8. CHECK EVAP CONTROL SYSTEM PRESSURE SENSOR

Refer to EC-337, "Component Inspection” .
OK or NG

OK >> GO TO 8.
NG >> Replace EVAP control system pressure sensor.

9. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

EC-548
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Component Inspection
EVAP CANISTER VENT CONTROL VALVE

® With CONSULT-II

UBS009E2

1. Remove EVAP canister vent control valve from EVAP canister.
2. Check portion B of EVAP canister vent control valve for being ®
rusted. /’
If NG, replace EVAP canister vent control valve.
If OK, go to next step. @
3. Reconnect harness connectors disconnected.
4. Turn ignition switch ON. =
PBIB1033E
5. Perform “VENT CONTROL/V” in “ACTIVE TEST” mode. oTVETEST
6. Check air passage continuity and operation delay time. VENT CONTROLV| _ OFF
Make sure new O-ring is installed properly. MONITOR
ENG SPEED XXX rpm
Condition VENT CONTROL/V Air passage continuity between A and B AF ALPHA-B1 XXX %
ON No AJF ALPHA-B2 XXX %
OFF Yes
Operation takes less than 1 second.
If NG, replace EVAP canister vent control valve.
If OK, go to next step. PBIB1679E
7. Clean the air passage (Portion A to B ) of EVAP canister vent control valve using an air blower.
8. Perform step 6 again.
& Without CONSULT-II
1. Remove EVAP canister vent control valve from EVAP canister.
2. Check portion B of EVAP canister vent control valve for being ®
rusted. <\5'
PBIB1033E
3. Check air passage continuity and operation delay time under the

following conditions.
Make sure new O-ring is installed properly.

Condition Air passage continuity between A and B

12V direct current supply between
terminals 1 and 2

No

OFF Yes

Operation takes less than 1 second.

If NG, replace EVAP canister vent control valve.
If OK, go to next step.

BATTERY

PBIB1034E

4. Clean the air passage (Portion A to B ) of EVAP canister vent control valve using an air blower.

EC-549
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5. Perform step 3 again.

EC-550



DTC P1564 ASCD STEERING SWITCH

DTC P1564 ASCD STEERING SWITCH PFP:25551

Component Description

ASCD steering switch has variant values of electrical resistance for
each button. ECM reads voltage variation of switch, and determines
which button is operated.

Refer to EC-686, "AUTOMATIC SPEED CONTROL DEVICE
(ASCD)" for the ASCD function.

switch 20—

BBIA0243E

CONSULT-Il Reference Value in Data Monitor Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
CRUISE switch: Pressed ON
MAIN SW « Ignition switch: ON
CRUISE switch: Released OFF
CANCEL switch: Pressed ON
CANCEL SW « Ignition switch: ON
CANCEL switch: Released OFF
ACCEL/RES switch: Pressed ON
RESUME/ACC SW | « Ignition switch: ON
ACCEL/RES switch: Released OFF
COAST/SET switch: Pressed ON
SET SW « Ignition switch: ON
COAST/SET switch: Released OFF
On Board Diagnosis Logic

This self-diagnosis has the one trip detection logic.
The MIL will not light up for this diagnosis.

NOTE:
If DTC P1564 is displayed with DTC P0605, first perform the trouble diagnosis for DTC P0605. Refer to
EC-381. "DTC P0605 ECM".

DTC No. Trouble Diagnosis Name DTC Detecting Condition Possible Cause

« An excessively high voltage signal from the ASCD
: U « Harness or connectors
steering switch is sent to ECM. . L
(The switch circuit is open or
P1564 . . « ECM detects that input signal from the ASCD shorted.)
1564 ASCD steering switch steering switch is out of the specified range.

« ECM detects that the ASCD steering switch is
stuck ON.

« ASCD steering switch
« ECM

EC-551



DTC P1564 ASCD STEERING SWITCH

DTC Confirmation Procedure

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

Q WITH CONSULT-II

Turn ignition switch ON.

Select “DATA MONITOR” mode with CONSULT-II.

Wait at least 10 seconds.

Press CRUISE switch for at least 10 seconds, then release it and wait at least 10 seconds.
Press ACCEL/RES switch for at least 10 seconds, then release it and wait at least 10 seconds.
Press COAST/SET switch for at least 10 seconds, then release it and wait at least 10 seconds.
Press CANCEL switch for at least 10 seconds, then release it and wait at least 10 seconds.

If DTC is detected, go to EC-555, "Diagnostic Procedure" .

& WITH GST
Follow the procedure “WITH CONSULT-II" above.

© N akWDN PG

EC-552
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Wiring Diagram —
. DETECTABLE LINE FOR DTC EC'ASC/SW'O1

mmemee : NON-DETECTABLE LINE FOR DTC

:WITH 4-SPEED A/T

ASCD
STEERING
SWITCH

M104

OFF ON OFF

SET/
COAST
SWITCH

CANCEL
SWITCH

MAIN
SWITCH

RESUME/
ACCEL
SWITCH

R B
R B
i3] iz
COMBINATION
SWITCH
(SPIRAL CABLE)
@30, @
[EA EA]
GIY B
M71
B
B
n
OIB
n
GIY B B
[Fe5 ]l Ire7l [zl
ECM TCM
ASCD-SW GND-A SENS
(TRANSMISSION
e2), GND | cONTROL
MODULE)
@)
I I T
e — e — 1 : |
L [— 1y |1 foebiorfiosros :
! [27]26[25] 24 30 &) * ! || leelooluok |
J ENESER G e o[l Tie514 | R | e ) |
[ || C21 CE) 2] €3 B
]! I
N\ ——
2322[o1 [eoTvo e 176 [1s[a sl [ii o] s [8 [ 7 |6 =il
22[41[40]3038]37 36|35 34[33]32 31 [30 |20 ] 28 27|26 25 RIS
61]60]59]58 57 [56 55 [54 53 52 [5 1[50 [Aefus[ar[asus]aa a8[agl4olar]42 L))
80[79]78]77]76]75 74| 73] 72|71 | 70]69 6867|6665 6463 B | [146]47]48]] GR | 4 TKH
_/,

_________________________________________ 5 |6 =] 78] 9 T10]11] (E59
*: THIS CONNECTOR IS NOT SHOWN IN “HARNESS LAYOUT” OF PG SECTION. 12[13]14[1s]16]17]18[19]20[21]22[23]24] W BBWAOGAGE
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DTC P1564 ASCD STEERING SWITCH

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- WIRE

MINAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
Sensors' ground
(MAF sensor / IAT sensor / o )
PSP sensor / EVAP control | [Engine is running]
67 B system pressure sensor / « Warm-up condition Approximately 0V
ASCD steering switch / « Idle speed
Refrigerant pressure sen-
sor)
[Ignition switch: ON] .
. . Approximately 4V
« ASCD steering switch: OFF
[lgnition switch: ON] .
Approximately OV

« CRUISE switch: ON

) ) [lgnition switch: ON] )
99 GIY ASCD steering switch . Approximately 1V
« CANCEL switch: ON

[lgnition switch: ON]

. Approximately 2V
o COAST/SET switch: ON

[Ignition switch: ON]

. Approximately 3V
« ACCEL/RESUME switch: ON
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Diagnostic Procedure
1. cHECK ASCD STEERING SWITCH CIRCUIT

() With CONSULT-II
1. Turnignition switch ON.

2. Select “MAIN SW”, “RESUME/ACC SW", “SET SW” and “CANCEL SW” in “DATA MONITOR” mode with
CONSULT-II.

3. Check each item indication under the following conditions.
DATA MONITOR
Switch Monitor item Condition Indication MONITOR | NO DTC
Pressed ON MAIN SW OFF
CRUISE MAIN SW CANCEL SW OFF
Released OFF RESUME/ACC SW  OFF
SET SW OFF
Pressed ON
COAST/SET SET SW
Released OFF
Pressed ON
ACCEL/RES RESUME/ACC SW
Released OFF
SEC006D
Pressed ON
CANCEL CANCEL SW
Released OFF

& Without CONSULT-II
1. Turnignition switch ON.

2. Check voltage between ECM terminal 99 and ground with press-
ing each button. . T e
= Plowra] (24 €
Switch Condition Voltage [V] " c | lCONNEC OR" HS.
99
Pressed Approx. 0
CRUISE SW 2
Released Approx. 4 @@\
Pressed Approx. 2
COAST/SET SW PP
Released Approx. 4 KD O
Pressed Approx. 3 )
ACCEL/RES SW
Released Approx. 4 PEIBOIIE
Pressed Approx. 1
CANCEL sw
Released Approx. 4
OK or NG

OK >> GO TO7.
NG >> GO TO 2.

EC-555
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N

. CHECK ASCD STEERING SWITCH GROUND CIRCUIT FOR OPEN AND SHORT

Turn ignition switch OFF.

Disconnect combination switch harness connector M102.
Disconnect ECM harness connector.
Disconnect TCM harness connector.

Check harness continuity between combination switch terminal
15 and ECM terminal 67, TCM terminal 42.
Refer to Wiring Diagram.

a ks wnNE

Continuity should exist.

6. Also check harness for short to ground or short to power.
OK or NG

switch

BBIA0243E

OK >> GO TO 4.
NG >> GO TO 3.

3. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors M71, F59

« Combination switch (spiral cable)

« Harness for open and short between ECM and combination switch
« Harness for open and short between TCM and combination switch

>> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK ASCD STEERING SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal 99 and combination switch terminal 14.
Refer to Wiring Diagram.
Continuity should exist.

2. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 6.
NG >> GO TO 5.

5. DETECT MALFUNCTIONING PART

Check the following.
« Combination switch (spiral cable)
« Harness for open and short between ECM and combination switch

>> Repair open circuit or short to ground or short to power in harness or connectors.

6. CHECK ASCD STEERING SWITCH

Refer to EC-557, "Component Inspection” .
OK or NG

OK >>GO TO 7.
NG >> Replace steering wheel.

EC-556
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7. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
ASCD STEERING SWITCH

1. Disconnect combination switch (spiral cable).

2. Check continuity between combination switch (spiral cable) ter-
minals 14 and 15 with pushing each switch. T d am @
T.S.
Switch Condition Resistance [Q]
l-E]-
CRUISE SW Pressed Approx. 0 [20[19DX1 7116[15]14
Released Approx. 4,000
Pressed Approx. 660
COAST/SET SW Rel g A 4,000
elease pprox. 4, E:ﬂ
Pressed Approx. 1,480
ACCEL/RES SW .
Released Approx. 4,000 PEIBICTSE
Pressed Approx. 250
CANCEL sw
Released Approx. 4,000

EC-557



DTC P1572 ASCD BRAKE SWITCH

DTC P1572 ASCD BRAKE SWITCH

Component Description

When the brake pedal is depressed, ASCD brake switch is turned
OFF and stop lamp switch is turned ON. ECM detects the state of
the brake pedal by this input of two kinds (ON/OFF signal).

"AUTOMATIC SPEED CONTROL DEVICE

Refer to EC-686,

PFP:25320

UBS009ER

(ASCD)" for the ASCD function.

BBIAOOS7E

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBSO009ES

MONITOR ITEM CONDITION SPECIFICATION

Brake pedal: Fully released (A/T) ON

BRAKE SW1 Clutch pedal and brake pedal: Fully released (M/T)

. « Ignition switch: ON -

(ASCD brake switch) Brake pedal: Slightly depressed (A/T) OFF
Clutch pedal and/or brake pedal: Slightly depressed (M/T)

BRAKE SW2 Brake pedal: Fully released OFF

. « Ignition switch: ON
(Stop lamp switch) Brake pedal: Slightly depressed ON

On Board Diagnosis Logic

This self-diagnosis has the one trip detection logic.
The MIL will not light up for this diagnosis.

NOTE:

UBSO09ET

If DTC P 1572 is displayed with DTC P0605, first perform the trouble diagnosis for DTC P0605. Refer to

EC-381. "DTC P0605 ECM".

DTC No. | Trouble Diagnosis Name

DTC Detecting Condition

Possible Cause

P1572

1572 ASCD brake switch

When the vehicle speed is above 30 km/h (19

MPH), ON signals from the stop lamp switch
and the ASCD brake switch are sent to the
ECM at the same time.

Harness or connectors
(The stop lamp switch circuit is open or
shorted.)

Harness or connectors
(The ASCD brake switch circuit is open or
shorted.)

Harness or connectors
(The ASCD clutch switch circuit is open or
shorted.)

Stop lamp switch

ASCD brake switch

ASCD clutch switch

Incorrect stop lamp switch installation
Incorrect ASCD brake switch installation
Incorrect ASCD clutch switch installation
ECM

EC-558



DTC P1572 ASCD BRAKE SWITCH

DTC confirmation Procedure

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Steps 3 and 4 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.

® WITH CONSULT-II

1. Start engine (TCS switch or VDC switch OFF).

2. Select “DATA MONITOR” mode with CONSULT-II.

3. Drive the vehicle for at least 5 consecutive seconds under the following condition.

VHCL SPEED SE More than 30 km/h (19 MPH)

Selector lever Suitable position

If DTC is detected, go to EC-562, "Diagnostic Procedure" .
If DTC is not detected, go to the following step.

4. Drive the vehicle for at least 5 consecutive seconds under the following condition.

VHCL SPEED SE More than 30 km/h (19 MPH)

Selector lever Suitable position

Depress the brake pedal for more than
Driving location 5 seconds so as not to come off from
the above-mentioned condition.

5. If DTC is detected, go to EC-562, "Diagnostic Procedure” .

@ WITH GST
Follow the procedure “WITH CONSULT-II” above.

EC-559
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Wiring Diagram
EC-ASC/BS-01

—~ W : DETECTABLE LINE FOR DTC

IGNITION SWITCH s : NON-DETECTABLE LINE FOR DTC
BATTERY ON OR START
FUSE | RerERTO A fVWTHAn
10A 10A | BLOCK 1pG-pOWER". W WITH Mt
(/B) WY : WITH VDG
E30
ES] [
RIY P
I_I_I ]
1 P
[1] 7o F L €D_I0)
LAMP p
SWITCH
38 ml
DEPRESSED L Asco B
_— CLUTCH
RELEASED SWITCH
2 E35
IL2]] ° RELEASED
R/G DEPRESSED

{ay:p
G n
IEml
ASCD
BRAKE
SWITCH
E37
RELEASED
.\—’
DEPRESSED
Eay
R/G G/R
o Y &
PIL G/R
-
O=Vm G/ mmp TO BRC - VDC
]
G/R
|101 | || 108 ||
BRKSW BNCSw ] ECM
M82
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1os1o7fosfoafio 111112k JUNCTION BOX (J/B)

98199 ] 1001101 J102 103 J104 105
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w
w
o
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DTC P1572 ASCD BRAKE SWITCH

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[lgnition switch: OFF] .
. Approximately OV
« Brake pedal is fully released
101 P/L Stop lamp switch — -
[lgnition switch: OFF] BATTERY VOLTAGE
« Brake pedal is depressed (11 - 14V)
[Ignition switch: ON]
« Brake pedal is fully released (A/T) BATTERY VOLTAGE
« Clutch pedal and brake pedal are fully (11 - 14v)
released (M/T)
108 G/R ASCD brake switch — -
[lgnition switch: ON]
« Brake pedal is depressed (A/T) Approximately OV

« Clutch pedal and/or brake pedal is slightly
depressed (M/T)
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DTC P1572 ASCD BRAKE SWITCH

Diagnostic Procedure UBSO09EW
1. cHECK OVERALL FUNCTION-I

® With CONSULT-II
1. Turnignition switch ON.
2. Select “BRAKE SW1” in “DATA MONITOR” mode with CONSULT-II.

3. Check “BRAKE SW1" indication under the following conditions.
DATA MONITOR
A/T models
MONITOR NO DTC
CONDITION INDICATION BRAKE SW1 OFF
When brake pedal is depressed OFF
When brake pedal is fully released ON
M/T models
CONDITION INDICATION
When clutch pedal or brake pedal is depressed OFF SECO1D
When clutch pedal and brake pedal are fully released ON

& Without CONSULT-II
1. Turnignition switch ON.

2. Check voltage between ECM terminal 108 and ground under the
following conditions. oy G: \ @
A/T models HS. i} l@
CONDITION VOLTAGE [ Ecm |o]connecToR||
When brake pedal is depressed Approximately 0V 108
When brake pedal is fully released Battery voltage
M/T models
D S
CONDITION VOLTAGE =
MBIBO061E
When clutch pedal or brake pedal is depressed Approximately 0V
When clutch pedal and brake pedal are fully released Battery voltage

OK or NG

OK >> GO TO 2.
NG (M/T models)>>GO TO 3.
NG (A/T models)>>GO TO 8.

EC-562



DTC P1572 ASCD BRAKE SWITCH

2. CHECK OVERALL FUNCTION-II

® With CONSULT-II

Check “BRAKE SW2" indication in “DATA MONITOR” mode.

CONDITION INDICATION
When brake pedal is released OFF
When brake pedal is depressed ON

& Without CONSULT-II

DATA MONITOR
MONITOR NO DTC

BRAKE SW2 OFF

SEC013D

Check voltage between ECM terminal 101 and ground under the following conditions.

CONDITION

VOLTAGE

When brake pedal is released

Approximately OV

When brake pedal is depressed

Battery voltage

OK or NG

OK >> GO TO 18.
NG >> GO TO 13.

3. CHECK ASCD CLUTCH SWITCH CIRCUIT

HE B

[ Ecm  [o]connecToR||

101
|!
oo’ |

PBIB1677E

1. Turnignition switch OFF.

n

3. Turn ignition switch ON.

Disconnect ASCD brake switch harness connector.

4. Check voltage between ASCD brake switch terminal 1 and
ground under the following conditions with CONSULT-Il or

tester.

CONDITION

VOLTAGE

When clutch pedal is depressed

Approximately OV

When clutch pedal is fully released

Battery voltage

OK or NG

OK >> GO TO 10.
NG >> GO TO 4.

EC-563
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DTC P1572 ASCD BRAKE SWITCH

4. CHECK ASCD CLUTCH SWITCH POWER SUPPLY CIRCUIT

1. Turn ignition switch OFF.
Disconnect ASCD clutch switch harness connector.
3. Turn ignition switch ON.

n

4. Check voltage between ASCD clutch switch terminal 1 and
ground with CONSULT-II or tester.

Voltage: Battery voltage

OK or NG

OK >> GO TO 6.
NG >> GO TO 5.

5. DETECT MALFUNCTIONING PART

View with BCM removed

ASCD clutch switch

BBIAOOSSE

]
112]

PBIB0799E

Check the following.

« Fuse block (J/B) connector E30

« 10Afuse

« Harness for open or short between ASCD clutch switch and fuse

>> Repair open circuit or short to ground or short to power in harness or connectors.

6. CHECK ASCD CLUTCH SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.

2. Check harness continuity between ASCD clutch switch terminal 2 and ASCD brake switch terminal 1.

Refer to Wiring Diagram.

Continuity should exist.

3. Also check harness for short to ground or short to power.
OK or NG
OK >>GO TO 7.

NG >> Repair open circuit or short to ground or short to power in harness or connectors.

7. CHECK ASCD CLUTCH SWITCH

Refer to EC-567, "Component Inspection”
OK or NG

OK >> GO TO 18.
NG >> Replace ASCD clutch switch.
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DTC P1572 ASCD BRAKE SWITCH

8. CHECK ASCD BRAKE SWITCH POWER SUPPLY CIRCUIT

1. Turnignition switch OFF.
Disconnect ASCD brake switch harness connector.
3. Turn ignition switch ON.

n

4. Check voltage between ASCD brake switch terminal 1 and

ground with CONSULT-II or tester. DISCONNECT /72N
A€ Qv

Voltage: Battery voltage
OKor NG

]
1
OK >>GO TO 10.
NG >>GOTOO.
® e-J '

PBIBO857E

9. DETECT MALFUNCTIONING PART

Check the following.

« Fuse block (J/B) connector E30

o 10Afuse

« Harness for open or short between ASCD brake switch and fuse

>> Repair open circuit or short to ground or short to power in harness or connectors.

10 CHECK ASCD BRAKE SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 108 and ASCD brake switch terminal 2.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 12.
NG >> GO TO 11.

11. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors E25, M90
« Harness for open or short between ECM and ASCD brake switch

>> Repair open circuit or short to ground or short to power in harness or connectors.
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DTC P1572 ASCD BRAKE SWITCH

12. cHECK ASCD BRAKE SWITCH

Refer to EC-567, "Component Inspection”
OK or NG

OK >> GO TO 18.
NG >> Replace ASCD brake switch.

13 CHECK STOP LAMP SWITCH POWER SUPPLY CIRCUIT

1. Turn ignition switch OFF.
2. Disconnect stop lamp switch harness connector.

3. Check voltage between stop lamp switch terminal 1 and ground
with CONSULT -II or tester.

Voltage: Battery voltage

OK or NG

OK >> GO TO 15.
NG >> GO TO 14.

14. bETECT MALFUNCTIONING PART

,I ) ASCD brake & ]
.'i.m\ A 5|tch

W \L:%J ’
N ‘?‘ /I

\\ D EBrake ﬂ
\pedal

{/

Stop lamp switch \\\\\\\\\\\\\\ R \

BBIAD049E

T.S. Eﬁa @ @

112]

@
@

- ]

PBIBO117E

Check the following.

« Fuse block (J/B) connector E30

o 10Afuse

« Harness for open or short between stop lamp switch and fuse

>> Repair open circuit or short to ground or short to power in harness or connectors.

15 CHECK STOP LAMP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 101 and stop lamp switch terminal 2.

Refer to Wiring Diagram.

Continuity should exist.

3. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 17.
NG >> GO TO 16.
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DTC P1572 ASCD BRAKE SWITCH

16. DETECT MALFUNCTIONING PART

Check the following.
o Harness connectors E25, M90
« Harness for open or short between ECM and stop lamp switch

>> Repair open circuit or short to ground or short to power in harness or connectors.

17. cHECK STOP LAMP SWITCH

Refer to EC-567, "Component Inspection"
OK or NG

OK >> GO TO 18.
NG >> Replace stop lamp switch.

18. cHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
ASCD BRAKE SWITCH

1. Turnignition switch OFF.
2. Disconnect ASCD brake switch harness connector.

3. Check harness continuity between ASCD brake switch terminals
1 and 2 under the following conditions.

E DISCONNECT
Condition Continuity . E}

When brake pedal is fully released. Should exist. E
1

When brake pedal is depressed. Should not exist.

If NG, adjust ASCD brake switch installation, refer to BR-6.
"BRAKE PEDAL" , and perform step 3 again. @

SEC023D

ASCD CLUTCH SWITCH
1. Turnignition switch OFF.

2. Disconnect ASCD clutch switch harness connector.
3. Check harness continuity between ASCD clutch switch termi-

nals 1 and 2 under the following conditions. nd ‘&S
Condition Continuity Lo
When clutch pedal is fully released. Should exist. Hz:ﬂ]
When clutch pedal is depressed. Should not exist.

If NG, adjust ASCD clutch switch installation, refer to CL-5
"CLUTCH PEDAL", and perform step 3 again. [Q]

SEC024D

STOP LAMP SWITCH
1. Turnignition switch OFF.
2. Disconnect stop lamp switch harness connector.

EC-567
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DTC P1572 ASCD BRAKE SWITCH

3. Check harness continuity between stop lamp switch terminals 1

and 2 under the following conditions.

Condition

Continuity

When brake pedal is fully released.

Should not exist.

When brake pedal is depressed.

Should exist.

If NG, adjust stop lamp switch installation, refer to BR-6

"BRAKE PEDAL" , and perform step 3 again.

EC-568

E DISCONNECT
1.S.

BR

[Ql

PBIBO118E
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DTC P1574 ASCD VEHICLE SPEED SENSOR

DTC P1574 ASCD VEHICLE SPEED SENSOR PFP:31036
Component Description

The ECM receives two vehicle speed sensor signals via CAN communication line. One is sent from “unified
meter and A/C amp.” and the other is from TCM (Transmission control module). The ECM uses these signals e
for ASCD control. Refer to EC-686, "AUTOMATIC SPEED CONTROL DEVICE (ASCD)" for ASCD functions.

On Board Diagnosis Logic

This self-diagnosis has the one trip detection logic.

The MIL will not light up for this diagnosis.

NOTE:

« |If DTC P1574 is displayed with DTC U1000, U1001, first perform the trouble diagnosis for DTC
U1000, U1001. Refer to EC-145, "DTC U1000, U1001 CAN COMMUNICATION LINE" .

« |If DTC P1574 is displayed with DTC P0500, first perform the trouble diagnosis for DTC P0500.
Refer to EC-370, "DTC P0500 VSS"

« |If DTC P1574 is displayed with DTC PO0605, first perform the trouble diagnosis for DTC P0605.
Refer to EC-381, "DTC P0605 ECM"

DTC No. | Trouble Diagnosis Name DTC Detecting Condition Possible Cause

« Harness or connectors
(The CAN communication line is open or
shorted.)

« Unified meter and A/C amp.

P1574 ASCD vehicle speed ECM detects a difference between two vehicle _ _ _
1574 sensor speed signals is out of the specified range. « ABS actuator and electric unit (control unit)
« Wheel sensor
« TCM
« ECM
DTC Confirmation Procedure
CAUTION:
Always drive vehicle at a safe speed.
NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

TESTING CONDITION:

Step 3 may be conducted with the drive wheels lifted in the shop or by driving the vehicle. If aroad test
is expected to be easier, it is unnecessary to lift the vehicle.
® WITH CONSULT-II

1. Start engine (TCS switch or VDC switch OFF).

2. Select “DATA MONITOR” mode with CONSULT-II.

3. Drive the vehicle at more than 40 km/h (25 MPH).

4. IfDTC is detected, go to EC-570. "Diagnostic Procedure" .

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y

& WITH GST
Follow the procedure “WITH CONSULT-II" above.

EC-569



DTC P1574 ASCD VEHICLE SPEED SENSOR

Diagnostic Procedure
1. cHECK DTC WITH TCMm

Check DTC with TCM. Refer to AT-39, "OBD-II Diagnostic Trouble Code (DTC)" or AT-418, "OBD-II Diagnos-
tic Trouble Code (DTC)" .

OK or NG

OK >>GO TO 2.
NG >> Perform trouble shooting relevant to DTC indicated.

2. CHECK DTC WITH ABS ACTUATOR AND ELECTRIC UNIT (CONTROL UNIT)

Refer to BRC-53, "TROUBLE DIAGNOSIS" or BRC-97, "TROUBLE DIAGNOSIS".
OK or NG

OK >> GO TO 3.
NG >> Repair or replace.

3. CHECK DTC WITH UNIFIED METER AND A/C AMP.

Refer to DI-36, "SELF-DIAGNOSTIC RESULTS" .

>> INSPECTION END

EC-570
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DTC P1706 PNP SWITCH

DTC P1706 PNP SWITCH PFP:32006

Component Description

When the shift position is P or N (A/T models), Neutral (M/T models), park/neutral position (PNP) switch is
turned ON.

ECM detects the position because the continuity of the line (the ON signal) exists.

For A/T models, the park/neutral position (PNP) switch assembly also indicates a transmission range switch to
detect selector lever position.

CONSULT-Il Reference Value in Data Monitor Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
Shift lever: P or N (A/T), Neutral (M/T) | ON
P/N POSI SW « Ignition switch: ON
Shift lever: Except above OFF
On Board Diagnosis Logic
NOTE:

If DTC P1706 is displayed with DTC U1000 or U1001, first perform the trouble diagnosis for DTC U1000,
U1001. Refer to EC-145, "DTC U1000, U1001 CAN COMMUNICATION LINE"

DTC No. | Trouble diagnosis name DTC detecting condition Possible cause

« Harness or connectors
[The park/neutral position (PNP) switch
circuit is open or shorted.]

- The signal of the park/neutral position (PNP) | ¢ Haress or connectors
P1706 Park/neutral position switch is not changed in the process of [The CAN communication line is open or

1706 switch engine starting and driving. shorted.] (5-speed A/T models)
« Park/neutral position (PNP) switch
« Unified meter and A/C amp. (A/T models)
« TCM (5-speed A/T models)
DTC Confirmation Procedure
CAUTION:
Always drive vehicle at a safe speed.
NOTE:

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.

Q WITH CONSULT-II
Turn ignition switch ON.

2. Select “P/N POSI SW” in “DATA MONITOR” mode with CON-
SULT-II. Then check the “P/N POSI SW” signal under the follow-

DATA MONITOR

ing conditions. MONITOR Nopre
P/N POSI SW ON
Position (Selector lever) Known-good signal
N and P position (A/T models) ON
Neutral position (M/T models)
Except the above position OFF

If NG, go to EC-574, "Diagnostic Procedure" .
If OK, go to following step.

3. Select “DATA MONITOR” mode with CONSULT-II.
4. Start engine and warm it up to normal operating temperature.

SEF212Y

EC-571

EC




DTC P1706 PNP SWITCH

5. Maintain the following conditions for at least 60 consecutive sec-

onds.

ENG SPEED

1,400 - 6,375 rpm

COOLAN TEMP/S

More than 70°C (158°F)

B/FUEL SCHDL

more than 2.0 msec

VHCL SPEED SE

More than 64 km/h (40 MPH)

Selector lever

Suitable position

6. |If 1sttrip DTC is detected, go to EC-574, "Diagnostic Procedure”

Overall Function Check

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm
COOLANTEMP/S XXX 'C
VHCL SPEED SE XXX km/h
P/N POSI SW OFF

B/FUEL SCHDL XXX msec

SEF213Y

UBSO009FA

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.

& WITH GST
1. Turnignition switch ON.

2. Check voltage between ECM terminal 102 (PNP switch signal)
and ground under the following conditions.

Condition (Gear position)

Voltage V (Known good data)

P and N position (A/T models)

Neutral position (M/T models) Approx. 0
. BATTERY VOLTAGE
Except the above position (11 - 14V)

3. If NG, go to EC-574, "Diagnostic Procedure" .

=5

€ @

ECM  [O| CONNECTORYf

102
V] | '
® S

MBIB0043E
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DTC P1706 PNP SWITCH

Wiring Diagram p—
IGNITION SWITCH EC-PNP/SW-01
ON OR START
s - DETECTABLE LINE FOR DTC
oA ELLJSEK REFER TO “PG-POWER”. s NON-DETECTABLE LINE FOR DTG EC
g (J/B) mCmm - DATA LINE
(A WITH AT
LzR]] i - WITH 4-SPEED A/T
o ECM : WITH 5-SPEED A/T
wez) <M WITH T
&
o) NEUT
[l (T
PARK/
NEUTRAL G‘W
POSITION
(PNP) aw mAsmm O m Mo GIW
b , |swircH
e ® an
R / M71
& N D @ anv
~o_. o | I—.—I F59
GW GW
L [Eal [l
BR GRR PN (ECM) METER NEUTRAL
AND A/C POSTION
AP, SSPV'\\IIIF;)CH
NEUTRAL
CAN-L CAN-H ;

~ F42
BR GRR M50 OTHERS T
e & <D
[ :

< i<
O
m@m—mE

GR/R aw
[33] 25 2 3
- - UNIFIED - "] T
ATP ATN (Eow |METER [ CANL CAN-H | TRANSMISSION
AND A/C CONTROL
AMP. MODULE)
W50
B
e
(QED)
R e Tt e LT ) REFER TO THE FOLLOWING.
: — — : - FUSE BLOCK -
ol Te 7 e[ [4 T3 [ [1| a9 peferfesesloalzsloeler] @so) | JUNGTION BOX (J/B)
) 2 6 2 2 5 P 2 e ) ) 1 2 e
L e o o o e e e e - -
]

e
106]107]108]108 10111 ]112]113
98199 ]100{101 102 103|104 ]105

90]91]92]93]94]95]96197
82183]84]85/86]87]88]89

~
=3
(0]
s3]

2“(_?) 5Tl 7 T8 o ol izl 13| G20 | B8
B

1] (Fs9
18[19]20]21]22[23[04] W

o
w©
=
>
>
=
o
>
-3
>
o5
=
o
>
3

BBWAO0648E

EC-573



DTC P1706 PNP SWITCH

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[lgnition switch: ON] .
) Approximately OV
« Shift lever: P or N (A/T), Neutral M/T)
102 G/W PNP switch — -
[lgnition switch: ON] BATTERY VOLTAGE
« Except the above gear position (11 - 14vV)

Diagnostic Procedure

1. CONFIRM THE TRANSMISSION TYPE

UBSO00AOH

Which type of transmission (M/T, 4-speed A/T or 5-speed A/T) is on the vehicle?

M/T, 4-speed A/T or 5-speed A/T
M/IT

>> Go to EC-574, "PROCEDURE A" .

4-speed A/T>>Go to EC-575, "PROCEDURE B" .

5-speed A/T>>Go to EC-577, "PROCEDURE C" .

PROCEDURE A

1. CHECK PNP SWITCH GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.

2. Disconnect PNP switch harness connector.

3. Check harness continuity between PNP switch terminal 2 and

body ground.
Refer to Wiring Diagram.

Continuity should exist.

4. Also check harness for short to power.

OK or NG

OK >> GO TO 3.
NG >> GO TO 2.

2. DETECT MALFUNCTIONING PART

T
Park/neutral position (PNP)

switch harness connector g\
T WV S E

BBIA0258E

Check the following.
« Harness connectors F58, M70

« Harness for open or short between PNP switch and ground

>> Repair open circuit or short to power in harness or connectors.

3. CHECK PNP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT-II

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM terminal 102 and PNP switch terminal 1.

Refer to Wiring Diagram.

Continuity should exist.

3. Also check harness for short to ground and short to power.

OK or NG

OK >> GO TO 5.
NG >> GO TO 4.

EC-574



DTC P1706 PNP SWITCH

4. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors F59, M71
« Harness for open or short between PNP switch and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK PNP SWITCH

Refer to MT-12, "POSITION SWITCH" .
OK or NG

OK >> GO TO 6.
NG >> Replace PNP switch.

6. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END
PROCEDURE B
1. CHECK STARTING SYSTEM

Turn ignition switch OFF, then turn it to START.
Does starter motor operate?

Yes or No

Yes >> GO TO 2.
No >> Refer to SC-10, "STARTING SYSTEM" .

2. CHECK PNP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT-I
1. Turnignition switch OFF.
2. Disconnect “unified meter and A/C amp.” harness connector M50.
3. Turn ignition switch ON.
4. Check voltage between “unified meter and A/C amp.” terminals
32, 33 and ground with CONSULT-II or tester under the follow- ey
ing conditions. HS. E:] @W !fﬁ
(]
Condition (Shift position) Voltage |21|22|2324I2526|27|28|
Terminal 32 Terminal 33 ipolsolslcelagisalanise
P position BATTERY VOLTAGE Approximately 0 V
(11 - 14V)
. . BATTERY VOLTAGE
N position Approximately 0 V (11 - 14V) D @—J’j__
Except the above position Approximately 0 V Approximately 0 V R
OK or NG

OK >> GO TO 9.
NG >> GO TO 3.

EC-575
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DTC P1706 PNP SWITCH

3. CHECK PNP SWITCH POWER SUPPLY CIRCUIT

1. Turn ignition switch OFF.
2. Disconnect PNP switch harness connector.

‘\ PNP switch View with battery tray removed
harness connector PNP switch
(4-speed A/T models) harness connector
0 (5-speed A/T models)

AN

A/T oil pan

3. Turn ignition switch ON.
4. Check voltage between PNP switch terminal 3 and ground with

CONSULT-II or tester. comesr
or tester. -s. E}]@

Voltage: Battery voltage

OK or NG
OK >> GO TO 5. /

NG >>GOTO4 ABECIN
NCEIEIN 6 o

PBIB1676E

4. DETECT MALFUNCTIONING PART

Check the following.

o Harness connectors F58, M70

« Fuse block (J/B) connector M4

« Harness for open or short between PNP switch and fuse

>> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK PNP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT-I

1. Check harness continuity between PNP switch terminal 7 and “unified meter and A/C amp.” terminal 32,
PNP switch terminal 9 and “unified meter and A/C amp.” terminal 33.
Refer to Wiring Diagram.

Continuity should exist.

2. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO7.
NG >> GO TO 6.

6. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors F59, M71
« Harness for open or short between PNP switch and “unified meter and A/C amp.”

>> Repair open circuit or short to ground or short to power in harness or connectors.

EC-576



DTC P1706 PNP SWITCH

7. CHECK PNP SWITCH

Refer to AT-105, "DTC P0705 PARK/NEUTRAL POSITION SWITCH" .
OK or NG

OK >> GO TO 8.
NG >> Replace PNP switch.

8. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

9. CHECK PNP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT-II

1. Turnignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 102 and “unified meter and A/C amp.” terminal 25.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 10.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

10. cHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG

OK >> GO TO 11.
NG >> Repair or replace.

11. REPLACE UNIFIED METER AND A/C AMP.

Refer to DI-36, "SELF-DIAGNOSTIC RESULTS" .

>> INSPECTION END
PROCEDURE C
1. cHECK DTC WITH TCM

Refer to AT-418, "OBD-Il Diagnostic Trouble Code (DTC)" .
OK or NG

OK >> GO TO 2.
NG >> Repair or replace.

2. CHECK STARTING SYSTEM

Turn ignition switch OFF, then turn it to START.
Does starter motor operate?

Yes or No

Yes >> GO TO 3.
No >> Refer to SC-10, "STARTING SYSTEM" .

EC-577
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DTC P1706 PNP SWITCH

3. CHECK PNP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT-I

1. Turn ignition switch OFF.

2. Disconnect ECM harness connector.

3. Disconnect “unified meter and A/C amp.” harness connector.

4. Check harness continuity between ECM terminal 102 and “unified meter and A/C amp.” terminal 25.

Refer to Wiring Diagram.

Continuity should exist.

5. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG

OK >>GO TO 5.
NG >> Repair or replace.

5. REPLACE UNIFIED METER AND A/C AMP.

Refer to DI-36, "SELF-DIAGNOSTIC RESULTS" .

>> INSPECTION END

EC-578
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DTC P1800 VIAS CONTROL SOLENOID VALVE

DTC P1800 VIAS CONTROL SOLENOID VALVE
Component Description

The VIAS control solenoid valve cuts the intake manifold vacuum
signal for power valve control. It responds to ON/OFF signals from
the ECM. When the solenoid is off, the vacuum signal from the
intake manifold is cut. When the ECM sends an ON signal the coil
pulls the plunger downward and feeds the vacuum signal to the

power valve actuator.

PFP:14955

UBS009FD

Q Engine front \
v ( )

N v VIAS control
& e~ \ ‘\ solenoid valve ’
\@G\ o\ G VA
,45\ 2/

\\ ((Power vaive

ﬁ@"ﬁ s

BBIAOO45E

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBSO09FE

MONITOR ITEM

VIAS SIV

« Engine: After warming up

CONDITION SPECIFICATION
1,800 - 3,600 rpm ON
Except above conditions OFF

On Board Diagnosis Logic

The MIL will not light up for this self-diagnosis.

UBS009FF

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
« Harness or connectors
P1800 VIAS control solenoid valve | An excessively low or high voltage signal is (The solenoid valve circuit is open or
1800 circuit sent to ECM through the valve shorted.)

« VIAS control solenoid valve

DTC Confirmation Procedure

NOTE:

UBS009FG

If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at
least 10 seconds before conducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that battery voltage is between 11V at idle.

® WITH CONSULT-II
1. Turnignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II.
3. Start engine and let it idle for at least 5 seconds.
4. |If 1sttrip DTC is detected, go to EC-581. "Diagnostic Procedure"

& WITH GST
Follow the procedure “WITH CONSULT-II” above.

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm

SEF058Y
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DTC P1800 VIAS CONTROL SOLENOID VALVE

Wiring Diagram UBS009FH
BATTERY
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DTC P1800 VIAS CONTROL SOLENOID VALVE

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER-

MINAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running] BATTERY VOLTAGE
« Idle speed (11 - 14v)
29 Y/B VIAS control solenoid valve | [Engine is running]
« Engine speed is between 1,800 and 3,600 | 0-1.0V
rpm.
[Engine is running]
[lgnition switch: OFF]
L 0-15V
| « For a few seconds after turning ignition
ECM relay switch OFF
1L wiB (Self shut-off)
[lgnition switch: OFF]
L BATTERY VOLTAGE
« A few seconds passed after turning ignition (11 - 14V)
switch OFF
119 R/G " S BATTERY VOLTAGE
120 RIG Power supply for ECM [Ignition switch: ON] (11 - 14V)

Diagnostic Procedure
1. cHECK VIAS CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT

UBSO009FI

1. Turnignition switch OFF.

2. Disconnect VIAS control solenoid valve harness connector.

3. Turn ignition switch ON.

4. Check voltage between terminal 1 and ground with CONSULT-II

or tester.

Voltage: Battery voltage

OK or NG
OK >> GO TO 3.
NG >> GO TO 2.

,Al\

Q Engine front \
v ( Uiy

v VIAS control
Ve
solenOId valve

)

\\ (\-Power vve

'01
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DTC P1800 VIAS CONTROL SOLENOID VALVE

2. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors E131, M92

« |IPDM E/R connector E122

« Harness for open or short between VIAS control solenoid valve and IPDM E/R
« Harness for open or short between VIAS control solenoid valve and ECM

>> Repair harness or connectors.

3. CHECK VIAS CONTROL SOLENOID VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 29 and VIAS control solenoid valve terminal 2.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK VIAS CONTROL SOLENOID VALVE

Refer to EC-582, "Component Inspection” .
OK or NG

OK >>GO TO 5.
NG >> Replace VIAS control solenoid valve.

5. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
VIAS CONTROL SOLENOID VALVE

® With CONSULT-II

1. Reconnect all harness connectors disconnected.

2. Turn ignition switch ON.

3. Perform “VIAS SOL VALVE” in “ACTIVE TEST” mode.
4

Check air passage continuity and operation delay time under the
following conditions.

ACTIVETEST

Condition Air passage continuity Air passage continuity VIAS SOL VALVE ON
VIAS SOL VALVE between A and B between A and C MONITOR
ENG SPEED XXX rpm
ON Yes No
OFF No Yes

Operation takes less than 1 second.

PBIBO177E
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DTC P1800 VIAS CONTROL SOLENOID VALVE

@ With GST

Check air passage continuity and operation delay time under the fol-

lowing conditions.

Air passage continuity

Air passage continuity

Condition between A and B between A and C
12V direct current supply
between terminals 1 and 2 Yes No
No Yes

No supply

Operation takes less than 1 second.

Removal and Installation
VIAS CONTROL SOLENOID VALVE

Refer to EM-25, "INTAKE MANIFOLD" .

EC-583

BATTERY

MEC488B
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DTC P1805 BRAKE SWITCH

DTC P1805 BRAKE SWITCH PFP:25320

Description

Brake switch signal is applied to the ECM through the stop lamp switch when the brake pedal is depressed.
This signal is used mainly to decrease the engine speed when the vehicle is driving.

CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
Brake pedal: Fully released OFF
BRAKE SW « Ignition switch: ON
Brake pedal: Slightly depressed ON
On Board Diagnosis Logic
The MIL will not light up for this diagnosis.
DTC No. | Trouble diagnosis name DTC detecting condition Possible cause
« Harness or connectors
P1805 Brake switch A brake switch signal is not sent to ECM for an (Stop lamp switch circuit is open or
1805 extremely long time while the vehicle is driving. |  shorted.)

« Stop lamp switch

FALI-SAFE MODE
When the malfunction is detected, the ECM enters fail-safe mode.

Engine operating condition in fail-safe mode

ECM controls the electric throttle control actuator by regulating the throttle opening to a small range.
Therefore, acceleration will be poor.

Vehicle condition Driving condition
When engine is idling Normal
When accelerating Poor acceleration
DTC Confirmation Procedure

® WITH CONSULT-II

1. Turnignition switch ON.
2. Fully depress the brake pedal for at least 5 seconds.
3. Erase the DTC with CONSULT-II.
4. Select “DATA MONITOR” mode with CONSULT-II.
. . ] ) DATA MONITOR
5. |If 1sttrip DTC is detected, go to EC-586. "Diagnostic Procedure" MONITOR NO DTG
’ ENG SPEED XXX rpm

SEF058Y

@ WITH GST
Follow the procedure “WITH CONSULT-II" above.
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DTC P1805 BRAKE SWITCH

Wiring Diagram
EC-BRK/SW-01

mmmmm : DETECTABLE LINE FOR DTC
— e . NON-DETECTABLE LINE FOR DTC

BATTERY

FUSE . ,
5 10n |BLOCK | REFER TO "PG-POWER'.
(J/B)
£30

|

RY

|I—I1 |
STOP
LAMP
SWITCH
DEPRESSED E38

o.__
RELEASED

-

BRK sw |ECM
M82

REFER TO THE FOLLOWING.

- FUSE BLOCK -

JUNCTION BOX (J/B)

o107 fros Jios 1o fr11112] 113
9899100101 J102f03f104

90]91]92193]94]95]96
82|83|84185]86|87]88

AE 4
g9 T10[11]12]13]14]15

BBWAO650E
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DTC P1805 BRAKE SWITCH

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[lgnition switch: OFF] .
. Approximately OV
« Brake pedal is fully released
101 | PIL Stop lamp switch — -
[lgnition switch: OFF] BATTERY VOLTAGE
« Brake pedal is depressed (11 - 14vV)

Diagnostic Procedure
1. cHECK STOP LAMP SWITCH CIRCUIT

1. Turn ignition switch OFF.

2. Check the stop lamp when depressing and releasing the brake pedal.

Brake pedal Stop lamp
Fully released Not illuminated
Depressed llluminated
OK or NG

OK >> GO TO 4.
NG >> GO TO 2.

2. CHECK STOP LAMP SWITCH POWER SUPPLY CIRCUIT

1. Disconnect stop lamp switch harness connector.

2. Check voltage between stop lamp switch terminal 1 and ground
with CONSULT-II or tester.

Voltage: Battery voltage

OK or NG

OK >> GO TO 4.
NG >> GO TO 3.

EC-586

ASCD brake 4
.,’./;‘ SW|tch 5 ~\ (,
DY %«
R /

Brake
\pedal
Stop lamp switch \\\\\“\\\\ R

BBIAO049E

A€ B

—
112]

LVIf !
o o
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DTC P1805 BRAKE SWITCH

3. DETECT MALFUNCTIONING PART

Check the following.

o 10A fuse

« Fuse block (J/B) connector E30

« Harness for open and short between stop lamp switch and fuse

>> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK STOP LAMP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 101 and stop lamp switch terminal 2.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 6.
NG >> GO TO 5.

5. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors E25, M90
« Harness for open or short between ECM and stop lamp switch

>> Repair open circuit or short to ground or short to power in harness or connectors.

6. CHECK STOP LAMP SWITCH

Refer to EC-588. "Component Inspection” .
OK or NG

OK >> GO TO 7.
NG >> Replace stop lamp switch.

7. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

EC-587



DTC P1805 BRAKE SWITCH

Component Inspection

STOP LAMP SWITCH

1. Disconnect stop lamp switch harness connector.

2. Check continuity between stop lamp switch terminals 1 and 2

under the following conditions.

Conditions

Continuity

Brake pedal fully released

Should not exist.

Brake pedal depressed

Should exist.

3. If NG, adjust stop lamp switch installation, refer to BR-6
"BRAKE PEDAL" , and perform step 2 again.

EC-588

UBSO009FR

ASCD brake 4
.,’./;‘ SW|tch 5 ~\ (,
DY %«
RS /

Brake
\pedal
Stop lamp switch \\\\\“\\\\ R

BBIAO049E

E DISCONNECT
1.S.

BR
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DTC P2122, P2123 APP SENSOR

DTC P2122, P2123 APP SENSOR PFP:18002

Component Description

The accelerator pedal position sensor is installed on the upper end Accelerator pedal position sensor
of the accelerator pedal assembly. The sensor detects the accelera-
tor position and sends a signal to the ECM.

Accelerator pedal position sensor has two sensors. These sensors
are a kind of potentiometers which transform the accelerator pedal
position into output voltage, and emit the voltage signal to the ECM.
In addition, these sensors detect the opening and closing speed of e -
the accelerator pedal and feed the voltage signals to the ECM. The

ECM judges the current opening angle of the accelerator pedal from oé/sg 2

these signals and controls the throttle control motor based on these 0 a5 90 135
signals. Accelerator pedal opening angle (deg)

Idle position of the accelerator pedal is determined by the ECM
receiving the signal from the accelerator pedal position sensor. The ECM uses this signal for the engine oper-
ation such as fuel cut.

(=2
o

Sensor 1

by
=)

N
(=

Accelerator pedal position
sensor output voltage

PBIB0146E

CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
ACCEL SEN1 « Ignition switch: ON Accelerator pedal: Fully released 0.6 - 0.95V
ACCEL SEN2* (Engine stopped) Accelerator pedal: Fully depressed Less than 4.75V
. iti itch: Accelerator pedal: Fully released ON
CLSDTHL POS I(gErr]‘IS'c;‘r:?i\{fvcl’tgsegN Accelerator pedal: Slightly depressed | OFF

*: Accelerator pedal position sensor 2 signal is converted by ECM internally. Thus, it differ from ECM terminal voltage.

On Board Diagnosis Logic
These self-diagnoses have the one trip detection logic.

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
pP2122 Accelerator pedal position An excessively low voltage from the APP « Harness or connectors
2122 sensor 1 circuit low input sensor 1 is sent to ECM. (The APP sensor 1 circuit is open or
shorted.)
5122153 Accelerai\to_r pe_dﬁ! pho§|t|on An excels§|vely hlgré\g\l/fage from the APP « Accelerator pedal position sensor
sensor 1 circuit high input sensor 1is sent to . (Accelerator pedal position sensor 1)

FAIL-SAFE MODE
When the malfunction is detected, ECM enters fail-safe mode and the MIL lights up.

Engine operating condition in fail-safe mode

The ECM controls the electric throttle control actuator in regulating the throttle opening in order for the idle position to be within +10
degrees.

The ECM regulates the opening speed of the throttle valve to be slower than the normal condition.

So, the acceleration will be poor.

EC-589



DTC P2122, P2123 APP SENSOR

DTC Confirmation Procedure

NOTE:
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

® WITH CONSULT-II

1. Turnignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II. e

3. Start engine and let it idle for 1 second. MONITOR NO DTG
4. If DTC is detected, go to EC-592, "Diagnostic Procedure” . ENG SPEED XXX rpm

SEF058Y

@ WITH GST
Follow the procedure “WITH CONSULT-II" above.

EC-590



DTC P2122, P2123 APP SENSOR

Wiring Diagram UBS009FW
EC-APPS1-01

- DETECTABLE LINE FOR DTC
wememen - NON-DETECTABLE LINE FOR DTC

ACCELERATOR
SENSOR 1 SENSOR 2 ACCEL
POSITION
YW YW SENSOR
A A E40

R W B 0 W/B G
R W B 0 w/B G
E25
(I NS - UMY S S
=D I—|—|
R W B 0 W/B G
R W B 0 w/B G
[Eal 106 [EAl [forl [Tos]l T3]l
AVCC APS1 GND-A AVCC2 APS2 GND-A2 |ECM
osrorfree]icefro
08 Joa [1odfiot i
9051]92]o3 2[al=14]5]6]7] (90 E40
82]83[8485 8 [ofiof11]12[13]14]15]16] w (el5]4]3]2]1 0] B

BBWAO0628E
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DTC P2122, P2123 APP SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
MINAL ITEM CONDITION DATA (DC Voltage)

NO. COLOR
[Engine is running]

82 B APP sensor 1 ground « Warm-up condition Approximately 0V
« Idle speed
[Engine is running]

83 G APP sensor 2 ground « Warm-up condition Approximately 0V
« Idle speed

90 R APP sensor 1 power supply | [Ignition switch: ON] Approximately 5V

91 (@] APP sensor 2 power supply | [lgnition switch: ON] Approximately 5V
[lgnition switch: ON]
« Engine stopped 0.3-0.45v

o8 WiB Accelerator pedal position « Accelerator pedal fully released

sensor 2 [lgnition switch: ON]

« Engine stopped Less than 2.4V
« Accelerator pedal fully depressed
[lgnition switch: ON]
« Engine stopped 0.6 - 0.95v

106 | w Accelerator pedal position « Accelerator pedal fully released

sensor 1 [Ignition switch: ON]
« Engine stopped Less than 4.75V
« Accelerator pedal fully depressed
Diagnostic Procedure

1. RETIGHTEN GROUND SCREWS

1. Turn ignition switch OFF.
2. Loosen and retighten engine ground screws.

>> GO TO 2.

BBIA0232E
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DTC P2122, P2123 APP SENSOR

2. CHECK APP SENSOR 1 POWER SUPPLY CIRCUIT

1. Disconnect accelerator pedal position (APP) sensor harness
connector. /

2. Turn ignition switch ON.

Accelerator pedal position
sensor harness connector

BBIA0028E

3. Check voltage between APP sensor terminal 2 and ground with
CONSULT-II or tester. T e
Voltage: Approximately 5V G514 [312]1 0] 1.

OK or NG

OK >> GO TO 4.
NG >> GO TO 3.

PBIBO811E

3. DETECT MALFUNCTIONING PART

Check the following.
o Harness connectors E25, M90
« Harness for open or short between accelerator pedal position sensor and ECM

>> Repair harness or connectors.

4. CHECK APP SENSOR 1 GROUND CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 82 and APP sensor terminal 4.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 6.
NG >> GO TO 5.

5. DETECT MALFUNCTIONING PART

Check the following.
o Harness connectors E25, M90
« Harness for open or short between accelerator pedal position sensor and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

EC-593



DTC P2122, P2123 APP SENSOR

6. CHECK APP SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal 106 and APP sensor terminal 3.
Refer to Wiring Diagram.
Continuity should exist.

2. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 8.
NG >>GOTO7.

7. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors E25, M90
« Harness for open or short between accelerator pedal position sensor and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

8. CHECK APP SENSOR

Refer to EC-594, "Component Inspection” .
OK or NG

OK >>GO TO 9.
NG >> Replace accelerator pedal assembly.

9. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
ACCELERATOR PEDAL POSITION SENSOR

1. Reconnect all harness connectors disconnected.
2. Turn ignition switch ON.

3. Check voltage between ECM terminals 106 (APP sensor 1 sig-
nal), 98 (APP sensor 2 signal) and engine ground under the fol-

lowing conditions.

Terminal

Accelerator pedal

Voltage

106

Fully released

0.6 - 0.95V

(Accelerator pedal position
sensor 1)

Fully depressed

Less than 4.75V

98

Fully released

0.3 -0.45V

(Accelerator pedal position
sensor 2)

Fully depressed

Less than 2.4V

— m CONNECT
[ ecm |ojconnecTor]| . Ej]
98 106 ti@

B
|'
® o

= MBIB0023E
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If NG, replace accelerator pedal assembly and go to next step.
Perform EC-45, "Accelerator Pedal Released Position Learning" .
Perform EC-45, "Throttle Valve Closed Position Learning" .

7. Perform EC-46, "Idle Air Volume Learning" .

Removal and Installation
ACCELERATOR PEDAL

Refer to ACC-2, "ACCELERATOR CONTROL SYSTEM" .

o gk
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DTC P2127, P2128 APP SENSOR

DTC P2127, P2128 APP SENSOR PFP:18002

Component Description

The accelerator pedal position sensor is installed on the upper end Accelerator pedal position sensor
of the accelerator pedal assembly. The sensor detects the accelera-
tor position and sends a signal to the ECM.

Accelerator pedal position sensor has two sensors. These sensors
are a kind of potentiometers which transform the accelerator pedal
position into output voltage, and emit the voltage signal to the ECM.
In addition, these sensors detect the opening and closing speed of e -
the accelerator pedal and feed the voltage signals to the ECM. The

ECM judges the current opening angle of the accelerator pedal from oé/sg 2

these signals and controls the throttle control motor based on these 0 a5 90 135
signals. Accelerator pedal opening angle (deg)

Idle position of the accelerator pedal is determined by the ECM
receiving the signal from the accelerator pedal position sensor. The ECM uses this signal for the engine oper-
ation such as fuel cut.

(=2
o

Sensor 1

by
=)

N
(=

Accelerator pedal position
sensor output voltage

PBIB0146E

CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
ACCEL SEN1 « Ignition switch: ON Accelerator pedal: Fully released 0.6 - 0.95V
ACCEL SEN2* (Engine stopped) Accelerator pedal: Fully depressed Less than 4.75V
. iti itch: Accelerator pedal: Fully released ON
CLSDTHL POS I(gErr]‘IS'c;‘r:?i\{fvcl’tgsegN Accelerator pedal: Slightly depressed | OFF

*: Accelerator pedal position sensor 2 signal is converted by ECM internally. Thus, it differ from ECM terminal voltage.

On Board Diagnosis Logic
These self-diagnoses have the one trip detection logic.

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
pP2127 Accelerator pedal position An excessively low voltage from the APP « Harness or connectors
2127 sensor 2 circuit low input sensor 2 is sent to ECM. (The APP sensor 2 circuit is open or
shorted.)
5122158 Accelergto_r pe_dﬁ! pho§|t|on An excezs_swely hlngIE\C/:o,\I/}age from the APP « Accelerator pedal position sensor
sensor 2 circuit high input sensor 2 is sent to . (Accelerator pedal position sensor 2)

FAIL-SAFE MODE
When the malfunction is detected, ECM enters fail-safe mode and the MIL lights up.

Engine operating condition in fail-safe mode

The ECM controls the electric throttle control actuator in regulating the throttle opening in order for the idle position to be within +10
degrees.

The ECM regulates the opening speed of the throttle valve to be slower than the normal condition.

So, the acceleration will be poor.

EC-595



DTC P2127, P2128 APP SENSOR

DTC Confirmation Procedure

NOTE:
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

® WITH CONSULT-II

1. Turnignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II. e

3. Start engine and let it idle for 1 second. MONITOR NO DTG
4. If DTC is detected, go to EC-598, "Diagnostic Procedure” . ENG SPEED XXX rpm

SEF058Y

@ WITH GST
Follow the procedure “With CONSULT-II" above.
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DTC P2127, P2128 APP SENSOR

Wiring Diagram
EC-APPS2-01

- DETECTABLE LINE FOR DTC
wememen - NON-DETECTABLE LINE FOR DTC

ACCELERATOR
SENSOR 1 SENSOR 2 A
POSITION
YW YW SENSOR
'y A E40
[IEA] 2 Lo o
R w B 0 WiB G
R w B 0 W/B G
E25
(I [ N SO SO SRRy SR |
M90
R w B 0 WiB G
R w B 0 wW/B G
[Eal 106 [EAal el [Tos]l T3]l
AVCC APST GND-A AVCC2 APS2 GND-A2 |ECM
M2
e[ 1o7]oscefiio
0899 [10ofio1frc2
90[91]92[9s 2[3l==]4]5]6]7] (90 E40
82]83[8485 8 [ofiof11]12[13]14]15]16] w (el5]4]3]2]1 0] B

BBWAO0629E
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DTC P2127, P2128 APP SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
MINAL ITEM CONDITION DATA (DC Voltage)

NO. COLOR
[Engine is running]

82 B APP sensor 1 ground « Warm-up condition Approximately 0V
« Idle speed
[Engine is running]

83 G APP sensor 2 ground « Warm-up condition Approximately 0V
« Idle speed

90 R APP sensor 1 power supply | [Ignition switch: ON] Approximately 5V

91 (@] APP sensor 2 power supply | [lgnition switch: ON] Approximately 5V
[lgnition switch: ON]
« Engine stopped 0.3-0.45v

o8 WiB Accelerator pedal position « Accelerator pedal fully released

sensor 2 [lgnition switch: ON]

« Engine stopped Less than 2.4V
« Accelerator pedal fully depressed
[lgnition switch: ON]
« Engine stopped 0.6 - 0.95v

106 | w Accelerator pedal position « Accelerator pedal fully released

sensor 1 [Ignition switch: ON]
« Engine stopped Less than 4.75V
« Accelerator pedal fully depressed
Diagnostic Procedure

1. RETIGHTEN GROUND SCREWS

1. Turn ignition switch OFF.
2. Loosen and retighten engine ground screws.

>> GO TO 2.

BBIA0232E
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DTC P2127, P2128 APP SENSOR

2. CHECK APP SENSOR 2 POWER SUPPLY CIRCUIT

1. Disconnect accelerator pedal position (APP) sensor harness
connector. /

2. Turn ignition switch ON.

r harness connector

Accelerator pedal position
senso

BBIA0028E

3. Check voltage between APP sensor terminal 1 and ground with
CONSULT-II or tester.

Voltage: Approximately 5V (e]s]a]3]2]1 1]
OK or NG
OK >> GO TO 4.

& DISCONNECT
A€

NG >> GO TO 3.

PBIB0812E

3. DETECT MALFUNCTIONING PART

Check the following.
o Harness connectors E25, M90
« Harness for open or short between accelerator pedal position sensor and ECM

>> Repair harness or connectors.

4. CHECK APP SENSOR 2 GROUND CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 83 and APP sensor terminal 5.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 6.
NG >> GO TO 5.

5. DETECT MALFUNCTIONING PART

Check the following.
o Harness connectors E25, M90
« Harness for open or short between accelerator pedal position sensor and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

EC-599




DTC P2127, P2128 APP SENSOR

6. CHECK APP SENSOR 2 INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal 98 and APP sensor terminal 6.
Refer to Wiring Diagram.
Continuity should exist.

2. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 8.
NG >>GOTO7.

7. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors E25, M90
« Harness for open or short between accelerator pedal position sensor and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

8. CHECK APP SENSOR

Refer to EC-600, "Component Inspection” .
OK or NG

OK >>GO TO 9.
NG >> Replace accelerator pedal assembly.

9. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
ACCELERATOR PEDAL POSITION SENSOR

1. Reconnect all harness connectors disconnected.
2. Turn ignition switch ON.

3. Check voltage between ECM terminals 106 (APP sensor 1 sig-
nal), 98 (APP sensor 2 signal) and engine ground under the fol-

lowing conditions.

Terminal

Accelerator pedal

Voltage

106

Fully released

0.6 - 0.95V

(Accelerator pedal position
sensor 1)

Fully depressed

Less than 4.75V

98

Fully released

0.3 -0.45V

(Accelerator pedal position
sensor 2)

Fully depressed

Less than 2.4V

— m CONNECT
[ ecm |ojconnecTor]| . Ej]
98 106 ti@
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If NG, replace accelerator pedal assembly and go to next step.
Perform EC-45, "Accelerator Pedal Released Position Learning" .
Perform EC-45, "Throttle Valve Closed Position Learning" .

7. Perform EC-46, "Idle Air Volume Learning" .

Removal and Installation
ACCELERATOR PEDAL

Refer to ACC-2, "ACCELERATOR CONTROL SYSTEM" .

o gk
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DTC P2135 TP SENSOR

DTC P2135 TP SENSOR PFP:16119

Component Description

Electric Throttle Control Actuator consists of throttle control motor,
throttle position sensor, etc. The throttle position sensor responds to 6.0
the throttle valve movement.
The throttle position sensor has the two sensors. These sensors are NG
a kind of potentiometers which transform the throttle valve position 4.0
into output voltage, and emit the voltage signal to the ECM. In addi- B(

/ Sensor 2

45 90 135

Throttle valve opening angle (deg)  pggowsse

Throttle position sensor

Sensor 1

tion, these sensors detect the opening and closing speed of the
throttle valve and feed the voltage signals to the ECM. The ECM
judges the current opening angle of the throttle valve from these sig-
nals and the ECM controls the throttle control motor to make the
throttle valve opening angle properly in response to driving condi-
tion.

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION

Throttle position sensor
output voltage

N

(=]

o
o

« Ignition switch: ON Accelerator pedal: Fully released More than 0.36V

THRTL SEN1 (Engine stopped)

THRTL SEN2* .
« Shift lever: D (AIT), 1st (M/T) Accelerator pedal: Fully depressed Less than 4.75V

*: Throttle position sensor 2 signal is converted by ECM internally. Thus, it differs from ECM terminal voltage signal.

On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.

DTC No. Trouble diagnosis name DTC detecting condition Possible cause
« Harness or connector
Throttle position sensor | Rationally incorrect voltage is sent to ECM (The TP sensor 1 and 2 circuit is open or
P2135 L . .
2135 circuit range/perfor- compared with the signals from TP sensor 1 shorted.)
mance problem and TP sensor 2. « Electric throttle control actuator

(TP sensor 1 and 2)

FAIL-SAFE MODE
When the malfunction is detected, the ECM enters fail-safe mode and the MIL lights up.

Engine operation condition in fail-safe mode

The ECM controls the electric throttle control actuator in regulating the throttle opening in order for the idle position to be within +10
degrees.

The ECM regulates the opening speed of the throttle valve to be slower than the normal condition.

So, the acceleration will be poor.
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DTC P2135 TP SENSOR

DTC Confirmation Procedure

NOTE:
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

® WITH CONSULT-II

1. Turnignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II. e

3. Start engine and let it idle for 1 second. MONITOR NO DTG
4. If DTC is detected, go to EC-604, "Diagnostic Procedure” . ENG SPEED XXX rpm

SEF058Y

@ WITH GST
Follow the procedure “WITH CONSULT-II" above.
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DTC P2135 TP SENSOR

Wiring Diagram uBso0sC
EC-TPS3-01

- DETECTABLE LINE FOR DTC
wememen - NON-DETECTABLE LINE FOR DTC

ELECTRIC
SENSOR 1 SENSOR 2 THROTTLE

CONTROL
YWW ACTUATOR
i (THROTTLE
POSITION
SENSOR)

F50

>
=<

<N By ————— T T T

N < )

1 1 1 ~—— — 1

| | 1 —_——— e —— |

| | 1 1

| | 1 1

| | 1 1

| | 1 1

| | 1 1

1 1

I . l l

! ! 1 1

! ! 1 1

! ! ] ]

! ! (B TN Dy 1

| | 1 e =-=—"""" K @ TTT=- - .

1 1 -~ -

1 1 ¢ - _ @

1 1 ————— - -

N

<o °
1
B

T
B
M70
B
G W B R
7]l I[50 ]l o6l sl
AVCC2 TPS1 GND-A2 TPs2 |ECM
F54

B

1]

22]21120[19]18]17]16]15]14]13[12]11]10] 9|8 ]7 |6
41]40]39]38]37]36]35]34]33]32]31]30]29]28]27]26]| 25

gl 60]59]58 5756|5554 [53]52]51[50|49]48]47[46]45]44] || (E54
&[5 79[78]77]78[75[74]73] 72]71]70]69]68]67]66]65[64[63 B H.S.
/,
L=} 1T
1]2]3]=]4]5]6]7
8 [o[1o]11]i2]13]14]15]16] w
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DTC P2135 TP SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER-
MINAL
NO.

WIRE
COLOR

ITEM

CONDITION

DATA (DC Voltage)

47 | G

Throttle position sensor
power supply

[lgnition switch: ON]

Approximately 5V

50 w

Throttle position sensor 1

[lgnition switch: ON]

« Engine stopped

« Shift lever: D (A/T), 1st (M/T)
« Accelerator pedal fully released

More than 0.36V

[lgnition switch: ON]

« Engine stopped

« Shift lever: D (A/T), 1st (M/T)

« Accelerator pedal fully depressed

Less than 4.75V

66 B

Throttle position sensor
ground

[Engine is running]
« Warm-up condition
« ldle speed

Approximately OV

69 R

Throttle position sensor 2

[lgnition switch: ON]

« Engine stopped

« Shift lever: D (A/T), 1st (M/T)

« Accelerator pedal fully released

Less than 4.75V

[lgnition switch: ON]

« Engine stopped

« Shift lever: D (A/T), 1st (M/T)

« Accelerator pedal fully depressed

More than 0.36V

Diagnostic Procedure
1. RETIGHTEN GROUND SCREWS

UBS009GD

1.
2.

Turn ignition switch OFF.
Loosen and retighten engine ground screws.

>> GO TO 2.

BBIA0232E
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DTC P2135 TP SENSOR

2. CHECK THROTTLE POSITION SENSOR POWER SUPPLY CIRCUIT

1. Disconnect electric throttle control actuator harness connector.
2. Turn ignition switch ON.

&2 Electric throttle
control actuator

BBIA0233E

3. Check voltage between electric throttle control actuator terminal
1 and ground with CONSULT-II or tester.

Voltage: Approximately 5V T
T.S. <
OK or NG DISCONNECT Cg 1) (CA@ @
0K 2G0TO3 &
NG >> Repair open circuit or short to ground or short to power J—]

a1|n

in harness or connectors.
® S

PBIB0082E

3. CHECK THROTTLE POSITION SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 66 and electric throttle control actuator terminal 5.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 4.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

4. CHECK THROTTLE POSITION SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal 50 and electric throttle control actuator terminal 4, ECM
terminal 69 and electric throttle control actuator terminal 2.
Refer to Wiring Diagram.

Continuity should exist.

2. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 5.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

5. CHECK THROTTLE POSITION SENSOR

Refer to EC-606. "Component Inspection” .
OK or NG

OK >> GO TO7.
NG >> GO TO 6.

EC-605



DTC P2135 TP SENSOR

6. REPLACE ELECTRIC THROTTLE CONTROL ACTUATOR

1. Replace the electric throttle control actuator.
Perform EC-45, "Throttle Valve Closed Position Learning" .
3. Perform EC-46. "ldle Air Volume Learning" .

n

>> INSPECTION END

7. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
THROTTLE POSITION SENSOR

1. Reconnect all harness connectors disconnected.

2. Perform EC-45, "Throttle Valve Closed Position Learning" .

3. Turn ignition switch ON.

4. Set selector lever to D position (A/T), 1st position (M/T).

5. Check voltage between ECM terminals 50 (TP sensor 1 signal), P
69 (TP sensor 2 signal) and engine ground under the following T eom 'HCONNECTOR" i)]
conditions. g =

Terminal Accelerator pedal Voltage (‘i@\
50 Fully released More than 0.36V ID) @
(Throttle position sensor 1) Fully depressed Less than 4.75V :? 5 o
69 N Fully released Less than 4.75V /\\I’ _1
(Throttle position sensor 2) Fully depressed More than 0.36V '\ ANEAN =

6. If NG, replace electric throttle control actuator and go to the next PBIB1060E
step.

7. Perform EC-45, "Throttle Valve Closed Position Learning" .
8. Perform EC-46, "ldle Air Volume Learning” .

Removal and Installation
ELECTRIC THROTTLE CONTROL ACTUATOR

Refer to EM-17, "INTAKE MANIFOLD COLLECTOR".

EC-606
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DTC P2138 APP SENSOR

DTC P2138 APP SENSOR PFP:18002

Component Description

The accelerator pedal position sensor is installed on the upper end Accelerator pedal position sensor
of the accelerator pedal assembly. The sensor detects the accelera-
tor position and sends a signal to the ECM.

Accelerator pedal position sensor has two sensors. These sensors
are a kind of potentiometers which transform the accelerator pedal
position into output voltage, and emit the voltage signal to the ECM.
In addition, these sensors detect the opening and closing speed of e -
the accelerator pedal and feed the voltage signals to the ECM. The

ECM judges the current opening angle of the accelerator pedal from oé/sg 2

these signals and controls the throttle control motor based on these 0 a5 90 135
signals. Accelerator pedal opening angle (deg)

Idle position of the accelerator pedal is determined by the ECM
receiving the signal from the accelerator pedal position sensor. The ECM uses this signal for the engine oper-
ation such as fuel cut.

(=2
o

Sensor 1

by
=)

N
(=

Accelerator pedal position
sensor output voltage

PBIB0146E

CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
ACCEL SEN1 « Ignition switch: ON Accelerator pedal: Fully released 0.6 - 0.95V
ACCEL SEN2* (Engine stopped) Accelerator pedal: Fully depressed Less than 4.75V
. iti itch: Accelerator pedal: Fully released ON
CLSDTHL POS I(gErr]‘IS'c;‘r:?i\{fvcl’tgsegN Accelerator pedal: Slightly depressed | OFF

*: Accelerator pedal position sensor 2 signal is converted by ECM internally. Thus, it differ from ECM terminal voltage.

On Board Diagnosis Logic
This self-diagnosis has the one trip detection logic.

DTC No. Trouble diagnosis name DTC detecting condition Possible cause

« Harness or connector

P2138 Accelergtor pedal position Rationally incorregt voltagg is sent to (The APP sensor 1 and 2 circuit is open or
2138 sensor circuit range/perfor- ECM compared with the signals from shorted.)
mance problem APP sensor 1 and APP sensor 2.

« Accelerator pedal position sensor 1 and 2

FAIL-SAFE MODE
When the malfunction is detected, ECM enters fail-safe mode and the MIL lights up.

Engine operating condition in fail-safe mode

The ECM controls the electric throttle control actuator in regulating the throttle opening in order for the idle position to be within +10
degrees.

The ECM regulates the opening speed of the throttle valve to be slower than the normal condition.

So, the acceleration will be poor.

EC-607



DTC P2138 APP SENSOR

DTC Confirmation Procedure

NOTE:
If DTC Confirmation Procedure has been previously conducted, always turn ignition switch OFF and wait at

least 10 seconds before conducting the next test.
TESTING CONDITION:
Before performing the following procedure, confirm that battery voltage is more than 10V at idle.

® WITH CONSULT-II

1. Turnignition switch ON.

2. Select “DATA MONITOR” mode with CONSULT-II. e

3. Start engine and let it idle for 1 second. MONITOR NO DTG
4. If DTC is detected, go to EC-610, "Diagnostic Procedure” . ENG SPEED XXX rpm

SEF058Y

@ WITH GST
Follow the procedure “WITH CONSULT-II" above.

EC-608



DTC P2138 APP SENSOR

Wiring Diagram UBS009GK
EC-APPS3-01

- DETECTABLE LINE FOR DTC
wememen - NON-DETECTABLE LINE FOR DTC

ACCELERATOR
PEDAL
POSITION

\/\{\/‘ ‘[}{\f‘ SENSOR

E40

SENSOR 1 SENSOR 2

R W B 0 w/B G
[Eal [16] [EAl el [Tos]l T3]l
AVCC APS1 GND-A AVCC2 APS2 GND-A2 |ECM
M82

s rorfros[ios
o8 s [1odfion
9051]92]o3 2[al=14]5]6]7] (90 E40
82]83[8485 8 [ofiof11]12[13]14]15]16] w (el5]4]3]2]1 0] B

BBWAO0627E
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DTC P2138 APP SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
MINAL ITEM CONDITION DATA (DC Voltage)

NO. COLOR
[Engine is running]

82 B APP sensor 1 ground « Warm-up condition Approximately 0V
« Idle speed
[Engine is running]

83 G APP sensor 2 ground « Warm-up condition Approximately 0V
« Idle speed

90 R APP sensor 1 power supply | [Ignition switch: ON] Approximately 5V

91 (@] APP sensor 2 power supply | [lgnition switch: ON] Approximately 5V
[lgnition switch: ON]
« Engine stopped 0.3-0.45v

o8 WiB Accelerator pedal position « Accelerator pedal fully released

sensor 2 [lgnition switch: ON]

« Engine stopped Less than 2.4V
« Accelerator pedal fully depressed
[lgnition switch: ON]
« Engine stopped 0.6 - 0.95v

106 | w Accelerator pedal position « Accelerator pedal fully released

sensor 1 [Ignition switch: ON]
« Engine stopped Less than 4.75V
« Accelerator pedal fully depressed
Diagnostic Procedure

1. RETIGHTEN GROUND SCREWS

1. Turn ignition switch OFF.
2. Loosen and retighten engine ground screws.

>> GO TO 2.

BBIA0232E
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DTC P2138 APP SENSOR

2. CHECK APP SENSOR POWER SUPPLY CIRCUIT

1. Disconnect accelerator pedal position (APP) sensor harness
connector. /

2. Turn ignition switch ON.

Accelerator pedal position
sensor harness connector
. =~

Hood opener
handle

BBIA0028E

3. Check voltage between APP sensor terminals 1, 2 and ground

ith CONSULT-II : 5 DISCONNECT
wit or tester E}

Voltage: Approximately 5V
OK or NG (6]5[4]3]2]1 0]

OK >>GOTO4.

NG >>GOTO3.
[ '
o o |

PBIB0782E

3. DETECT MALFUNCTIONING PART

Check the following.
o Harness connectors E25, M90
« Harness for open or short between accelerator pedal position sensor and ECM

>> Repair harness or connectors.

4. CHECK APP SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between ECM terminal 82 and APP sensor terminal 4, ECM terminal 83 and
APP sensor terminal 5.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 6.
NG >> GO TO 5.

5. DETECT MALFUNCTIONING PART

Check the following.
o Harness connectors E25, M90
« Harness for open or short between accelerator pedal position sensor and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

EC-611



DTC P2138 APP SENSOR

6. CHECK APP SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal 106 and APP sensor terminal 3, ECM terminal 98 and
APP sensor terminal 6. Refer to Wiring Diagram.
Continuity should exist.

2. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 8.
NG >>GOTO7.

7. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors E25, M90
« Harness for open or short between accelerator pedal position sensor and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

8. CHECK APP SENSOR

Refer to EC-612, "Component Inspection” .
OK or NG

OK >>GO TO 9.
NG >> Replace accelerator pedal assembly.

9. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
ACCELERATOR PEDAL POSITION SENSOR

1. Reconnect all harness connectors disconnected.
2. Turn ignition switch ON.

3. Check voltage between ECM terminals 106 (APP sensor 1 sig-
nal), 98 (APP sensor 2 signal) and engine ground under the fol-

UBS009GM

lowing conditions.

Terminal

Accelerator pedal

Voltage

106

Fully released

0.6 - 0.95V

(Accelerator pedal position
sensor 1)

Fully depressed

Less than 4.75V

98

Fully released

0.3 -0.45V

(Accelerator pedal position
sensor 2)

Fully depressed

Less than 2.4V

— m CONNECT
[ ecm |ojconnecTor]| . Ej]
98 106 ti@

B
|'
® o

= MBIB0023E

=

"
¥
v

If NG, replace accelerator pedal assembly and go to next step.
Perform EC-45, "Accelerator Pedal Released Position Learning" .
Perform EC-45, "Throttle Valve Closed Position Learning" .

7. Perform EC-46, "Idle Air Volume Learning" .

Removal and Installation
ACCELERATOR PEDAL

Refer to ACC-2, "ACCELERATOR CONTROL SYSTEM" .

o gk

UBS009GN

EC-612
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IGNITION SIGNAL

IGNITION SIGNAL

Component Description
IGNITION COIL & POWER TRANSISTOR

PFP:22448

UBS009GO

The ignition signal from the ECM is sent to and amplified by the power transistor. The power transistor turns
ON and OFF the ignition coil primary circuit. This ON-OFF operation induces the proper high voltage in the coil

secondary circuit.

Ignition coil

(bank 1)

harness connector

SNV
Ignition coil *\
harness connector
(bank 2)

BBIA0244E
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IGNITION SIGNAL

Wiring Diagram UBS008GP
BATTERY
mmmm : DETEGTABLE LINE FOR DTC
! IPDM E/R s : NON-DETECTABLE LINE FOR DTG
A (INTELLIGENT
15 POWER
DISTRIBUTION
L MODULE
. ENGINE ) .
ROOM) REFER TO “PG-POWER".
ECM
o | ReLay €12,
Ei22
ol
' I
| 46 18|| 17 |
WiB R/G R
W/B R/G R
E131 E22
CE2.0y =
W/B RIG R
R=@ ) RA>
I I
R o R TO IGNSYS-03
[l '
]
J_ CONDENsER2 ~ @ =R '[>
F21 ;{
1
3
T =
R/G R
] B
.—I I—R-[>NEXT PAGE
1
W/B RIG R/G
{iE [0l EEl
SSOFF VB vB [ECM
M82
B
-4
GD)
/™
106]107]108[109]110]11 |12
oo [onfiot [ioelicafios
90]91]92]9a]e4]g5]96 2[C[s]4] (W92
8283[84[85[85[87 |08 516]7]6[0[10] W

I
1 1
I
| [45]4s] 4748455051 [52] (Era] 17[18]19]——]20[21]22[23] Ei22) | ™ AT 3N G43)
! GR GR GR L

o
N
0]

BBWAO0651E
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IGNITION SIGNAL

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-

age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running]
[lgnition switch: OFF]
L 0-15V
ECM rel « For a few seconds after turning ignition
relay switch OFF
1L | wis (Self shut-off) — -
[lgnition switch: OFF]
L BATTERY VOLTAGE
« A few seconds passed after turning ignition (11 - 14V)
switch OFF
119 R/G " S BATTERY VOLTAGE
120 RIG Power supply for ECM [Ignition switch: ON] (11 - 14V)

EC-615



IGNITION SIGNAL

EC-IGNSYS-02

- DETECTABLE LINE FOR DTC
wememen - NON-DETECTABLE LINE FOR DTC

ECM
F54
IGN#1 IGN#3 IGN#5
|| || ||
BR/R L/R P/W
B o If&7
........................... e |
Fl& L] (e
PRECEDING BR/R L/R PW
PAGE <]‘ R
I |
1
R BR/R R P/W
= T =1
IGNITION IGNITION
COIL NO. 1 COILNO. 5
(WITH POWER (WITH POWER
TRANSISTOR) TRANSISTOR)
F202 F204
|| ) Il R L/R || P Il
|| 3 || || 1 ||
B IGNITION B
L COILNO. 3 =
SPARK (WITH POWER  gpaRK
PLUG aaad TRANSISTOR)  PLUG
F203
(]
B
SPARK B
PLUG 1
B . =B B .
I-—|J F43
B
o
F16
Il
X
2312212112019 18]17[16]15]14|13[12|11]10] 9|87 | 6
42|41]a0[39]38]37]36]35]34]33] 32|31 |30]29] 28|27 |26 25 &
/71213 (Fa3 61]60[59]58[57]56]55]54]53]52]51[s0]40] 484 [as45 a4 ' 2] F202) , (F203) , (Fo0d
4518/ @ 80[79]78]77[76]75]7a 73] 7271 70]60] 68]67[66]65 |64 63) B H.S. GR GR GR

[

BBWAOQ652E
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IGNITION SIGNAL

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- WIRE

MINAL COLOR ITEM CONDITION DATA (DC Voltage)
NO.
0-0.4V %

[Engine is running]

« Warm-up condition

« Idle speed
60 P/W Ignition signal No. 5 mleovon soreen L] SsEcossC
61 L/R Ignition signal No. 3
62 | BRIR Ignition signal No. 1 0.1-0.6V %

[Engineis running]

« Warm-up condition
« Engine speed is 2,500 rpm.

[»]2.0 viDiv 50 msDiv]_]

SEC987C

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

EC-617



IGNITION SIGNAL

EC-IGNSYS-03

- DETECTABLE LINE FOR DTC
wememen - NON-DETECTABLE LINE FOR DTC

ECM
F54
IGN#2 IGN#4 IGN#6
] IE2]] =]
G/R GR GR/R
TO TO G TO
IGNSYS-01 IGNSYS-01 IGNSYS-01
R G/R R GR/R
= Iml = IEnl
IGNITION IGNITION
COILNO. 2 COILNO. 6
(WITH POWER (WITH POWER
TRANSISTOR) Deacoiaicd TRANSISTOR)
| ) I R GR | P I
o Il IERl o
B IGNITION B
s COIL NO. 4 =
SPARK (WITH POWER SPARK
PLUG ad TRANSISTOR) PLUG
[
B
SP;RK B
PLUG i
B ‘ =B B .
B
L
F16
=

23]22]21]20]19]18]17]16]15]14]|13]12]11]10] 98] 7| 6
42]41]40]39]38]37]36]35/34]33]32/31]30]29|28]27]26]25

61]60]5958]57156|55|54]53]52]51]50]49 |48 47 ]46]45]|44 F54
80179]78177]76]75]74]73| 72| 71]70|69]68]67]|66|65|64]63 B

o

F8
GR GR

[

BBWAOG53E
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IGNITION SIGNAL

Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

DATA (DC Voltage)

TER-
MINAL WIRE ITEM CONDITION
COLOR
NO.
[Engine is running]
« Warm-up condition
« Idle speed
79 GR/R Ign?t?on s?gnal No. 6 SsEcossC
80 GR Ignition signal No. 4
81 G/R Ignition signal No. 2
[Engineis running]
« Warm-up condition
« Engine speed is 2,500 rpm.
:IZZO:V/Div :50 ms/Dlv‘l_
SEC987C

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

Diagnostic Procedure
1. cHECK ENGINE START

UBS009GQ

Turn ignition switch OFF, and restart engine.
Is engine running?
Yes or No

Yes (With CONSULT-II)>>GO TO 2.

Yes (Without CONSULT-II)>>GO TO 3.
No >> GO TO 4.

2. CHECK OVERALL FUNCTION

) With CONSULT-II

1. Perform “POWER BALANCE” in “ACTIVE TEST" mode with
CONSULT-IL.

2. Make sure that each circuit produces a momentary engine
speed drop.
OK or NG

OK >> INSPECTION END
NG >> GO TO 10.

ACTIVETEST

POWER BALANCE

MONITOR

ENG SPEED

XXX rpm

MAS A/F SE-B1

XXXV

PBIB0133E
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IGNITION SIGNAL

3. CHECK OVERALL FUNCTION

& Without CONSULT-II
1. Letengine idle.

2. Read the voltage signal between ECM terminals 60, 61, 62, 79,
80, 81 and ground with an oscilloscope.

3. Verify that the oscilloscope screen shows the signal wave as
shown below.

[]2.0 vioiv 50 ms/Div |_
SEC986C

OK or NG

OK >> INSPECTION END
NG >> GO TO 10.

4.

CHECK IGNITION COIL POWER SUPPLY CIRCUIT-I

“ @;j € .

ECM |0| CONNECTORYf
60, 61, 62, 79, 80, 81

2y
© o~ |

PBIB1186E

1. Turn ignition switch OFF, wait at least 10 seconds and then turn ON.

2. Check voltage between ECM terminals 119, 120 and ground
with CONSULT-II or tester.

Voltage: Battery voltage

OK or NG
OK >> GO TO 5.
NG >> Go to EC-138, "POWER SUPPLY CIRCUIT FOR ECM"

EC-620

CONNECT

)

HS.

|of connEcTOR]|
119, 120
S —)

([ Ecm

G =

MBIBO034E




IGNITION SIGNAL

5. CHECK IGNITION COIL POWER SUPPLY CIRCUIT-II

1. Turnignition switch OFF.
Disconnect condenser harness connector.

3. Turn ignition switch ON. (/ ( j N
&)
@ ‘

n

= mi‘;‘i -—'1‘
(( 0 o7) Intake manlfold collector/

q

2N = D AR
[=A=]

BBIAOO44E

4. Check voltage between condenser terminal 1 and ground with
CONSULT-II or tester.

Y el ag
Voltage: Battery voltage Eﬁ}

OK or NG —
- e |

OK >> GO TO 8.
@D O

NG >> GO TO 6.

PBIB0624E

6. CHECK IGNITION COIL POWER SUPPLY CIRCUIT-1II

1. Turnignition switch OFF.
Disconnect IPDM E/R harness connector E122.

3. Check harness continuity between IPDM E/R terminal 35 and condenser terminal 1.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 17.
NG >> GO TO7.

7. DETECT MALFUNCTIONING PART

Check the following.
o Harness connectors E22, F35
« Harness for open or short between IPDM E/R and condenser

>> Repair open circuit or short to ground or short to power in harness or connectors.

EC-621



IGNITION SIGNAL

8. CHECK CONDENSER GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.

2. Check harness continuity between condenser terminal 2 and engine ground.
Refer to Wiring Diagram.

Continuity should exist.

3. Also check harness for short to power.
OK or NG

OK >> GO TO 9.
NG >> Repair open circuit or short to power in harness or connectors.

9. CHECK CONDENSER

Refer to EC-623, "Component Inspection” .
OK or NG

OK >> GO TO 10.
NG >> Replace condenser.

10 CHECK IGNITION COIL POWER SUPPLY CIRCUIT-V

1. Turn ignition switch OFF.
2. Reconnect all harness connectors disconnected.
3. Disconnect ignition coil harness connector.

Ignition coil
harness connector
(bank 1)

SNV
Ignition coil *\
S = harness connectol
Engine front 3 (bank 2)

BBIA0244E

4. Turn ignition switch ON.

5. Check voltage between ignition coil terminal 3 and ground with

CONSULT-II or tester. .s. Eﬁ (ﬁw @

Voltage: Battery voltage

OK or NG 4

OK >> GO TO 12.
NG >> GO TO 11.

ST
Pal

N
N

|

)

PBIB0138E

11. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors F43, F201
« Harness for open or short between ignition coil and harness connector F35

>> Repair or replace harness or connectors.

EC-622




IGNITION SIGNAL

12 CHECK IGNITION COIL GROUND CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
2. Check harness continuity between ignition coil terminal 2 and engine ground.
Refer to Wiring Diagram.

Continuity should exist.
3. Also check harness for short to power.
OK or NG

OK >> GO TO 14.
NG >> GO TO 13.

13. DETECT MALFUNCTIONING PART

Check the following.
o Harness connectors F201, F43
« Harness for open or short between ignition coil and engine ground

>> Repair open circuit or short to power in harness or connectors.

14 CHECK IGNITION COIL OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminals 60, 61, 62, 79, 80, 81 and ignition coil terminal 1.
Refer to Wiring Diagram.

Continuity should exist.

3. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 16.
NG >> GO TO 15.

15. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors F43, F201
« Harness for open or short between ignition coil and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

16 CHECK IGNITION COIL WITH POWER TRANSISTOR

Refer to EC-623. "Component Inspection” .
OK or NG

OK >> GO TO 17.
NG >> Replace ignition coil with power transistor.

17. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
IGNITION COIL WITH POWER TRANSISTOR

1. Turnignition switch OFF.

EC-623




IGNITION SIGNAL

2. Disconnect ignition coil harness connector.
3. Check resistance between ignition coil terminals as follows.

Terminal No. (Polarity) Resistance Q [at 25°C (77°F)]
land 2 Except 0 or o
land3
Except O
2and3
CONDENSER

1. Turn ignition switch OFF.
2. Disconnect condenser harness connector.
3. Check resistance between condenser terminals 1 and 2.

Resistance Above 1 MQ at 25°C (77°F)

Removal and Installation
IGNITION COIL WITH POWER TRANSISTOR

Refer to EM-37, "IGNITION COIL" .

EC-624
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VIAS

VIAS

Description
SYSTEM DESCRIPTION

PFP:14956

UBS009GT

Sensor

Input Signal to ECM ECM function Actuator

Crankshaft position sensor (POS)
Camshaft position sensor (PHASE)

Engine speed*

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

VIAS control VIAS control solenoid valve

Throttle position sensor

Throttle position

Accelerator pedal position sensor

Accelerator pedal position

Battery

Battery voltage*

*: ECM determines the start signal status by the signals of engine speed and battery voltage.

When VIAS control signal is “ON”.

VIAS control solenoid valve signal “ON”

VIAS control solenoid valve

When VIAS control signal is “OFF”.

VIAS control solenoid valve signal “OFF”

VIAS control solenoid valve

ECM

ECM

Vacuum tank Power valve

actuator

Air
flow

Vacuum tank

Power valve
actuator

PBIB1390E

When the engine is running at low or medium speed, the power valve is fully closed. Under this condition, the
effective suction port length is equivalent to the total length of the intake manifold collector's suction port
including the intake valve. This long suction port provides increased air intake which results in improved suc-

tion efficiency and higher torque generation.

The surge tank and one-way valve are provided. When engine is running at high speed, the ECM sends the
signal to the VIAS control solenoid valve. This signal introduces the intake manifold vacuum into the power
valve actuator and therefore opens the power valve to two suction passages together in the collector.

Under this condition, the effective port length is equivalent to the length of the suction port provided indepen-
dently for each cylinder. This shortened port length results in enhanced engine output with reduced suction

resistance under high speeds.

COMPONENT DESCRIPTION
Power Valve

The power valve is installed in intake manifold collector and used to
control the suction passage of the variable induction air control sys-
tem. It is set in the fully closed or fully opened position by the power
valve actuator operated by the vacuum stored in the surge tank. The
vacuum in the surge tank is controlled by the VIAS control solenoid
valve.

EC-625
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VIAS

VIAS Control Solenoid Valve

The VIAS control solenoid valve cuts the intake manifold vacuum
signal for power valve control. It responds to ON/OFF signals from
the ECM. When the solenoid is off, the vacuum signal from the
intake manifold is cut. When the ECM sends an ON signal the coil
pulls the plunger downward and feeds the vacuum signal to the

power valve actuator.

Q Engine front
v ( vy

NS =
XD
". :‘%
O

¢ VIAS control
- Ve
solenoid valve

YS) 2‘3\

X%

BBIAO045E

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS009GU

MONITOR ITEM

CONDITION

SPECIFICATION

VIAS SIV

« Engine: After warming up

1,800 - 3,600 rpm

ON

Except above conditions

OFF
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Wiring Diagram UBs009G
EC-VIAS-01

BATTERY
mmmm : DETECTABLE LINE FOR DTC
! \PDM E/R = : NON-DETEGTABLE LINE FOR DTC
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Specification data are reference values and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[Engine is running] BATTERY VOLTAGE
« Idle speed (11 - 14v)
29 Y/B VIAS control solenoid valve | [Engine is running]
« Engine speed is between 1,800 and 3,600 | 0-1.0V
rpm.
[Engine is running]
[lgnition switch: OFF]
L 0-15V
| « For a few seconds after turning ignition
ECM relay switch OFF
11 wig (Self shut-off)
[lgnition switch: OFF]
L BATTERY VOLTAGE
« A few seconds passed after turning ignition (11 - 14V)
switch OFF
119 R/G " o BATTERY VOLTAGE
120 RIG Power supply for ECM [lgnition switch: ON] (11 - 14V)

Diagnostic Procedure
1. CHECK OVERALL FUNCTION

UBS009GW

® With CONSULT-II

1. Start engine and warm it up to normal operating temperature.
2. Perform “VIAS SOL VALVE” in “ACTIVE TEST” mode with CONSULT-II.
3. Turn VIAS control solenoid valve ON and OFF, and make sure that power valve actuator rod moves.

ACTIVETEST
VIAS SOL VALVE OFF
MONITOR
ENG SPEED

XXX rpm

r valve actuator

BBIA0252E

& Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Rev engine quickly up to above 5,000 rpm and make sure that

power valve actuator rod moves.
OK or NG

OK  >>INSPECTION END
NG (With CONSULT-II) >>GO TO 2.

NG (Without CONSULT-II) >>GO TO 3.

N ol\
@C@H‘ﬁ/»&*

Power valve actuator

\

/

/

BBIAO046E
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2. CHECK VACUUM EXISTENCE

) With CONSULT-II

1. Stop engine and disconnect vacuum hose connected to power valve actuator.
Start engine and let it idle. EC

2.
3. Perform “VIAS SOL VALVE” in “ACTIVE TEST” mode with CONSULT-II.
4. Turn VIAS control solenoid valve ON and OFF, and check vacuum existence under the following condi-

tions.
ACTIVETEST \ \
VIAS SOL VALVE OFF Power valve actuator
MONITOR
ENG SPEED XXX rpm
BBIA0253E
VIAS SOL VALVE Vacuum
ON Should exist.
OFF Should not exist.
OK or NG

OK >> Repair or replace power valve actuator.
NG >> GO TO 4.

3. CHECK VACUUM EXISTENCE

& Without CONSULT-II

1. Stop engine and disconnect vacuum hose connected to power valve actuator.

2. Disconnect VIAS control solenoid valve harness connector.

3. Start engine and let it idle.

4. Apply 12V of direct current between VIAS control solenoid valve terminals 1 and 2.

A€o
D)

N

Power valve actuator

BBIA0254E

5. Check vacuum existence under the following conditions.

Condition Vacuum
12V direct current supply Should exist.
No supply Should not exist.

OK or NG

OK >> Repair or replace power valve actuator.
NG >> GO TO 4.

EC-629
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4. CHECK VACUUM HOSE

1. Stop engine.

2. Check hoses and tubes between intake manifold and power
valve actuator for crack, clogging, improper connection or dis-

connection. Refer to EC-25, "Vacuum Hose Drawing" .

OK or NG

OK >>GO TO 5.
NG >> Repair hoses or tubes.

5. CHECK VACUUM TANK

—
D’R Improper connection

SEF109L

Refer to EC-631, "Component Inspection” .

OK or NG

OK >> GO TO 6.
NG >> Replace vacuum tank.

6. CHECK VIAS CONTROL SOLENOID VALVE POWER SUPPLY CIRCUIT

1. Turn ignition switch OFF.

2. Disconnect VIAS control solenoid valve harness connector.

3. Turn ignition switch ON.

4. Check voltage between terminal 1 and ground with CONSULT-II

or tester.
Voltage: Battery voltage

OK or NG

OK >> GO TO 8.
NG >> GO TO7.

EC-630
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VIAS

7. DETECT MALFUNCTIONING PART

Check the following.

Harness connectors E131, M92
IPDM E/R connector E122 EC
Harness for open or short between VIAS control solenoid valve and IPDM E/R

Harness for open or short between VIAS control solenoid valve and ECM

>> Repair harness or connectors.

. CHECK VIAS CONTROL SOLENOID VALVE OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM terminal 29 and VIAS control solenoid valve terminal 2.
Refer to Wiring Diagram.
Continuity should exist.
4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 9.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

9. CHECK VIAS CONTROL SOLENOID VALVE

Refer to EC-631. "Component Inspection” .
OK or NG

OK >> GO TO 10.
NG >> Replace VIAS control solenoid valve.

10 CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
VIAS CONTROL SOLENOID VALVE

® With CONSULT-II

1. Reconnect harness connectors disconnected.
2. Turn ignition switch ON.
3. Perform “VIAS SOL VALVE” in “ACTIVE TEST” mode.
4. Check air passage continuity and operation delay time under the
following conditions.
ACTIVETEST
Condition Air passage continuity Air passage continuity VIAS SOL VALVE ON
VIAS SOL VALVE between A and B between Aand C MONITOR
ENG SPEED XXX rpm
ON Yes No
OFF No Yes
Operation takes less than 1 second.
PBIBO177E
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& Without CONSULT-II

Check air passage continuity and operation delay time under the fol-
lowing conditions.

. Air passage continuity Air passage continuity
Condition between A and B between A and C
12V direct current supply
between terminals 1 and 2 Yes No
No supply No Yes

Operation takes less than 1 second.

VACUUM TANK
1. Disconnect vacuum hose connected to vacuum tank.
2. Connect a vacuum pump to the center port of vacuum tank.

3. Apply vacuum and make sure that vacuum exists at the other
port.

Removal and Installation
VIAS CONTROL SOLENOID VALVE

Refer to EM-25, "INTAKE MANIFOLD" .

EC-632

BATTERY

MEC488B

Vacuum pump

Vacuum tank (with one-way valve) PBIBOSAGE
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INJECTOR CIRCUIT

INJECTOR CIRCUIT
Component Description

PFP:16600

UBS009GZ

The fuel injector is a small, precise solenoid valve. When the ECM
supplies a ground to the injector circuit, the coil in the injector is
energized. The energized coil pulls the needle valve back and allows
fuel to flow through the injector into the intake manifold. The amount
of fuel injected depends upon the injection pulse duration. Pulse
duration is the length of time the injector remains open. The ECM
controls the injection pulse duration based on engine fuel needs.

Ball valve

o

i o
e =([E—

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

’ﬂ@\“t_@fwf

O-ring SEF3752

UBS009HO

MONITOR ITEM CONDITION SPECIFICATION

« Engine: After warming up Idle 2.5-3.5msec
« Shift lever: N (A/T), Neutral (M/T)

B/FUEL SCHDL ) . i
« Air conditioner switch: OFF 2,000 rpm 2.5-4.0 msec
« No load
« Engine: After warming up Idle 2.0 - 3.0 msec

INJ PULSE-B1 « Shift lever: N (A/T), Neutral (M/T)

INJ PULSE-B2 « Air conditioner switch: OFF 2,000 rpm 1.9 - 2.9 msec
« No load

EC-633



INJECTOR CIRCUIT

Wiring Diagram p—
7 EC-INJECT-01

- DETECTABLE LINE FOR DTC

ELLJS(E;K REFER TO “PG-POWER”. e - NON-DETECTABLE LINE FOR DTC
J/B)

IGNITION SWITCH
ON OR START

IS
p=

N

INJECTOR INJECTOR

NO. 1 NO. 3

F103 F18 F20 F22
L] (3]

¢ |
] ]
R R R
[Em] [Em] [Em]
INJECTOR INJECTOR INJECTOR INJECTOR
NO. 5 é NO. 2 é NO. 4 é NO. 6
G/W

R/B RIY LW RW G/W VIR
23]l &l (&1l Al [l o]l
INJ #1 INJ #3 INJ #5 INJ #2 INJ #4 INJ#6 | ECM

F54

Refer to the following.

‘@ GONGEORGDONAGHEY m 1121304 (F44 (M4) - FUSE BLOCK -
GR GR GR GR 6l718/ G JUNCTION BOX (J/B)
ol
X

23]22|21]20119]18]17]16]15]14[13|12|11]10] 9|8 |7 |6
42]41]40]39]38]37]3635|34]33]32| 31]30]29|28]27]26]25

61]60]59158]57]56]55|54|53]52]51|50]49]48|47]46]45 |44
80179]78]77]76|75]174]73] 72| 71]70]69]|68]67]66)65| 64163

1=r

]2l 4]s5]6]7](Fss
g9 Tiol1fi2[13]14]15]16] w
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INJECTOR CIRCUIT

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER | \wire
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
BATTERY VOLTAGE
(11 - 14v) *
[Engine is running]
« Warm-up condition
« Idle speed
1 LW |nject0r No. 5 [»]10.0 viDiv 50 ms/Div]_] e
22 RIY Injector No. 3
23 | RB Injector No. 1 BATTERY VOLTAGE
(11 - 14v) %
[Engineis running]
« Warm-up condition
« Engine speed is 2,000 rpm.
LI;DOV/I;\V-SO-ms/D\\;L
SEC985C
BATTERY VOLTAGE
(11 - 14v) *
[Engine is running]
« Warm-up condition
« Idle speed
40 V/R |nject0r No. 6 [z2]10.0 v/Div 50 msiDiv[ ] e
41 G/W Injector No. 4
42 R/W Injector No. 2 BATTERY VOLTAGE
(11 - 14v) %
[Engineis running]
« Warm-up condition
« Engine speed is 2,000 rpm
LI:IDOV/D\V 50 ms/D\v‘l_
SEC985C

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

Diagnostic Procedure
1. INSPECTION START

Turn ignition switch to START.
Is any cylinder ignited?
Yes or No

Yes >> GO TO 2.
No >> GO TO 3.
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INJECTOR CIRCUIT

2. CHECK OVERALL FUNCTION

® With CONSULT-II
1. Start engine.

2. Perform “POWER BALANCE” in “ACTIVE TEST” mode with
CONSULT-IL.

3. Make sure that each circuit produces a momentary engine
speed drop.

& Without CONSULT-II
1. Start engine.

2. Listen to each injector operating sound.
Clicking noise should be heard.

OK or NG

OK >> INSPECTION END
NG >> GO TO 3.

EC-636

ACTIVETEST

POWER BALANCE

MONITOR

ENG SPEED

XXX rpm

MAS A/F SE-B1

XXXV

PBIB0133E

Suitable tool
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INJECTOR CIRCUIT

3. CHECK INJECTOR POWER SUPPLY CIRCUIT

1. Turnignition switch OFF.
Disconnect injector harness connector.
3. Turn ignition switch ON.

n

View with intake manifold collector removed
Injector harness
connectors

BBIA0237E

4. Check voltage between injector terminal 1 and ground with
CONSULT-II or tester.

& DISCONNECT A
Voltage: Battery voltage E} @

OK or NG
OK >> GO TO 5. 1

NG >> GO TO 4.
® O

4. DETECT MALFUNCTIONING PART

PBIB0582E

Check the following.

« Harness connectors M70, F58

o Harness connectors F44, F101

« Fuse block (J/B) connector M4

o 10Afuse

« Harness for open or short between injector and fuse

>> Repair harness or connectors.

5. CHECK INJECTOR OUTPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
Disconnect ECM harness connector.

3. Check harness continuity between injector terminal 2 and ECM terminals 21, 22, 23, 40, 41, 42.
Refer to Wiring Diagram.

n

Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO7.
NG >> GO TO 6.
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6. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors F101, F44
« Harness for open or short between injector and ECM

>> Repair open circuit or short to ground or short to power in harness or connectors.

[ . CHECK INJECTOR

Refer to EC-638, "Component Inspection” .
OK or NG

OK >> GO TO 8.
NG >> Replace injector.

8. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

Component Inspection
INJECTOR

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.

Resistance: 13.5 - 17.5Q [at 20°C (68°F)]

PBIB0181E

Removal and Installation
INJECTOR

Refer to EM-40, "FUEL INJECTOR AND FUEL TUBE".

EC-638
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FUEL PUMP CIRCUIT

FUEL PUMP CIRCUIT PFP:17042
Description
SYSTEM DESCRIPTION

Sensor Input Signal to ECM ECM Function Actuator

Crankshaft position sensor (POS) .
o Engine speed*
Camshaft position sensor (PHASE) Fuel pump control | Fuel pump relay

Battery Battery voltage*

*: ECM determines the start signal status by the signals of engine speed and battery voltage.

The ECM activates the fuel pump for 1 second after the ignition switch is turned on to improve engine startabil-
ity. If the ECM receives a engine speed signal from the camshaft position sensor (PHASE), it knows that the
engine is rotating, and causes the pump to operate. If the engine speed signal is not received when the igni-
tion switch is ON, the engine stalls. The ECM stops pump operation and prevents battery 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 fuel pump.

Condition Fuel pump operation
Ignition switch is turned to ON. Operates for 1 second.
Engine running and cranking Operates.
When engine is stopped Stops in 1.5 seconds.
Except as shown above Stops.

COMPONENT DESCRIPTION
A turbine type design fuel pump is used in the furl tank.

Fuel pressure
regulator

Fuel pump, fuel
level sensor unit
and fuel filter

BBIAOOS1E

CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
« For 1 second after turning ignition switch ON ON
FUEL PUMP RLY « Engine running or cranking
« Except above conditions OFF
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FUEL PUMP CIRCUIT

Wiring Diagram UBS000H7
IGNITION SWITCH EC-F/PU M P-01
ON OR START
I s : DETECTABLE LINE FOR DTC
o s - NON-DETECTABLE LINE FOR DTC
IPDM E/R
(INTELLIGENT
15A POWER REFER TO “PG-POWER”.
DISTRIBUTION G
MODULE
ENGINE
ROOM)
FUEL
PUMP
RELAY
(o]

(FUEL PUMP)

Il
=R ]ECM FUELLEVEL J_ CONDENSER-1
Mez @ AND FUEL PUMP
L
B

: 2z o
ol Lo
L L
B19

|

M92)  [33]34[35]C=0]36]37| (E124
39l40]41]42]43]44] W

82183]8418586]87188

w
o
~
@
©
=
=3
[2<]
=&

106]107 1108109110 }111]112
98199 | 100101 102|103 104
1f2]13|1j4]s5]16]7 (M1 90]91]92]93]94 95196
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FUEL PUMP CIRCUIT

Specification data are reference values and are measured between each terminal and ground.
CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[lgnition switch: ON]
« For 1 second after turning ignition switch ON | 0 - 1.5V
[Engine is running]
113 B/O Fuel pump relay
[lgnition switch: ON]
S BATTERY VOLTAGE
« More than 1 second after turning ignition (11 - 14V)
switch ON

Diagnostic Procedure

1.

CHECK OVERALL FUNCTION

UBS009H8

1.
2.

Turn ignition switch ON.
Pinch fuel feed hose with two fingers.

Fuel pressure pulsation should be felt on the fuel feed hose
for 1 second after ignition switch is turned ON.

OK or NG

OK
NG

N

>> INSPECTION END
>> GO TO 2.

BBIA0245E

. CHECK FUEL PUMP POWER SUPPLY CIRCUIT-I

PwbnhPR

Turn ignition switch OFF.
Disconnect ECM harness connector.
Turn ignition switch ON.

Check voltage between ECM terminal 113 and ground with

CONSULT-II or tester.
Voltage: Battery voltage

OK or NG

OK
NG

>>GO TOS.
>>GO TO 3.

€ar

([ Ec™m

[o] connecTOR||

113

@ S

I

PBIB1187E
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FUEL PUMP CIRCUIT

3. CHECK FUEL PUMP POWER SUPPLY CIRCUIT-I

1. Turnignition switch ON.
2. Check voltage between IPDM E/R terminal 40 and ground with
CONSULT-II or tester.

Voltage: Battery voltage

OK or NG

OK >> GO TO 4.
NG >> GO TO 13.

4. DETECT MALFUNCTIONING PART

HAE R

33[34]35] 113637}
[38[39440

Pany

]

PBIB1674E

Check the following.
o Harness connectors E131, M92
« Harness for open or short between IPDM E/R and ECM

>> Repair harness or connectors.

ol

. CHECK CONDENSER POWER SUPPLY CIRCUIT-I

Turn ignition switch OFF.

Reconnect all harness connectors disconnected.
Disconnect condenser harness connector.

Turn ignition switch ON.

Check voltage between condenser terminal 1 and ground with
CONSULT-II or tester.

arwDd e

Voltage: Battery voltage should exist for 1 second
after ignition switch is turned ON.
6. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 9.
NG >> GO TO 6.

6. CHECK 15A FUSE

A €6
—

yig!

@

PBIB0624E

1. Turn ignition switch OFF.
2. Disconnect 15A fuse.

3. Check 15A fuse.

OK or NG

OK >>GO TO 7.
NG >> Replace fuse.
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FUEL PUMP CIRCUIT

7. CHECK CONDENSER POWER SUPPLY CIRCUIT-II

1. Disconnect IPDM E/R harness connector E124.

2. Check harness continuity between IPDM E/R terminal 39 and condenser terminal 1.
Refer to Wiring Diagram.

Continuity should exist.

3. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 13.
NG >> GO TO 8.

8. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors E131, M92

« Harness connectors M11, B1

« Harness for open or short between IPDM E/R and condenser

>> Repair harness or connectors.

9. CHECK CONDENSER GROUND CIRCUIT

1. Check harness continuity between condenser terminal 2 and ground.
Refer to Wiring Diagram.
Continuity should exist.

2. Also check harness for short to power.
OK or NG

OK >> GO TO 10.
NG >> Repair open circuit or short to power in harness or connectors.

10. cHECK CONDENSER

Refer to EC-644, "Component Inspection" .
OK or NG

OK >> GO TO 11.
NG >> Replace condenser.

11 CHECK FUEL PUMP POWER SUPPLY AND GROUND CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.
2. Disconnect “fuel level sensor unit and fuel pump” harness con- [ , . i
View with rear seat cushion and inspection

nector. hole cover removed

3. Check harness continuity between “fuel level sensor unit and e VAN
fuel pump” terminal 1 and harness connector B1 terminal 15, 0 Y% Fucllovel
“fuel level sensor unit and fuel pump” terminal 3 and ground.

> . and fuel pump
Refer to Wiring Diagram. hamess

connector

Continuity should exist.

4. Also check harness for short to ground and short to power.

OK or NG <: Front

OK >> GO TO 12. BBIAO236E
NG >> Repair open circuit or short to power in harness or connectors.
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FUEL PUMP CIRCUIT

12. cHECK FUEL PUPMP

Refer to EC-644, "Component Inspection” .
OK or NG

OK >> GO TO 12.
NG >> Replace fuel level sensor unit and fuel pump.

13 CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG

OK >> Replace IPDM E/R.

NG >> Repair or replace harness or connectors.

Component Inspection
FUEL PUMP

1. Disconnect fuel level sensor unit and fuel pump harness connector.

UBS009H9

2. Check resistance between fuel level sensor unit and fuel pump
terminals 1 and 3. Ny B
Resistance: Approximately 1.0Q [at 25°C (77°F)] L.
252

SEC918C

CONDENSER
1. Turn ignition switch OFF.
2. Disconnect condenser harness connector.

3. Check resistance between condenser terminals as 1 and 2.

DISCONNECT
Resistance Above 1 MQ at 25°C (77°F) & E}] @ﬁ@

T.S.

=

[Ql

PBIB0794E

Removal and Installation
FUEL PUMP

Refer to FL-5, "FUEL LEVEL SENSOR UNIT, FUEL FILTER AND FUEL PUMP ASSEMBLY" .

EC-644
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ELECTRONIC CONTROLLED ENGINE MOUNT

ELECTRONIC CONTROLLED ENGINE MOUNT

System Description

PFP:11270

UBS009HB

Sensor

Input Signal to ECM

ECM function

Actuator

Crankshaft position sensor (POS)
Camshaft position sensor (PHASE)

Engine speed

Wheel sensor*

Vehicle speed

Engine mount | Electronic controlled engine
control mount

*: This signal is sent to the ECM through CAN communication line.

The ECM controls the engine mount operation corresponding to the engine speed and the vehicle speed. The
control system has 2-step control [Soft/Hard]

Vehicle condition Engine mount control

Idle (With vehicle stopped) Soft

Except above conditions Hard
CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
ENGINE MOUNT « Engine: Running ldle (With vehicle stopped) IDLE
Except above conditions TRVL
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ELECTRONIC CONTROLLED ENGINE MOUNT

Wiring Diagram
EC-EMNT-01

- DETECTABLE LINE FOR DTC
- NON-DETECTABLE LINE FOR DTC
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ELECTRONIC CONTROLLED ENGINE MOUNT

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- 1 \WiRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
Engine is runnin
[Eng . gl _ 0-3.0V
a | o Electronic controlled engine | * ldle speed (With engine stopped)
mount-1 [Engine is running] BATTERY VOLTAGE
« Except above conditions (11 - 14v)
[Engine is running] BATTERY VOLTAGE
a3 | wir Electronic controlled engine | * !dle speed (With engine stopped) (11 - 14V)
mount-2 [Engine is running]
N 0-3.0V
« Except above conditions

Diagnostic Procedure
1. CONFIRM THE TRANSMISSION TYPE

UBSO009HE

Which type of transmission (A/T or M/T) is on the vehicle?

AIT or M/IT
AIT >> GO TO 2.
M/T >>GOTOS3.

2. CHECK OVERALL FUNCTION

® With CONSULT-II
1. Start engine and warm it up to normal operating temperature.
2. Shift selector lever to D range while depressing the brake pedal and parking brake pedal.

3. Perform “"ENGINE MOUNTING” in “ACTIVE TEST"” mode with
CONSULT-Il and check that the vibration changes according to
switching the condition (with vehicle stopped).

& Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Shift selector lever to D range while depressing the brake pedal and parking brake pedal.

3. Disconnect front or rear electronic controlled engine mount harness connector when engine speed is
more than 1,000 rpm.

4. When returning engine speed to idle speed, check that body vibration increases compared with the condi-
tion of the above step 2 (with vehicle stopped).

OK or NG
OK >> INSPECTION END
NG >> GO TO 4.

ACTIVETEST

ENGINE MOUNTING| IDLE

MONITOR

ENG SPEED XXX rpm

COOLANTEMP/S

XXX C

SEC237C
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ELECTRONIC CONTROLLED ENGINE MOUNT

3. CHECK OVERALL FUNCTION

® With CONSULT-II

1.
2.

Start engine and warm it up to normal operating temperature.

Perform “ENGINE MOUNTING” in “ACTIVE TEST” mode with
CONSULT-Il and check that the body vibration changes accord-

ACTIVETEST
ENGINE MOUNTING IDLE

ing to switching the condition (with vehicle stopped). VONITOR
If the vibration is not changed, go to next step. ENG SPEED | XXX rpm
Check that the motor operating sound is heard from front elec- COOLANTEMP/S | XXX'C

tronic controlled engine mount for about 0.5 seconds according
to the switching condition of “ENGINE MOUNTING” (with vehi-
cle stopped).

SEC237C

& Without CONSULT-II

1. Start engine and warm it up to normal operating temperature.

2. Disconnect front electronic controlled engine mount harness connector when engine speed is more than
1,000 rpm.

3. When returning engine speed to idle speed, check that body vibration increases compared with the condi-
tion of the above step 1 (with vehicle stopped).
If the vibration is not changed, go to next step.

4. Check that the motor operating sound is heard from front electronic controlled engine mount for about 0.5
seconds when changing engine speed from idle to more than 1,000 rpm (with vehicle stopped).

OK or NG

OK >> INSPECTION END
NG >> GO TO 4.

4.

CHECK ELECTRONIC CONTROLLED ENGINE MOUNT POWER SUPPLY CIRCUIT

1. Turn ignition switch OFF.
2. Disconnect front electronic controlled engine mount harness connector and rear electronic controlled
engine mount harness connector (A/T models only).
View with intake air duct removed View with intake air duct removed —
<: Engine front @ Y > Rear e:g:tronic ]
<: Front controlled engine
_.mount harness
— connector
;(5\-/speedA/Tmodels)
Front electroni_c Rear electronic contﬁed \ )
controlled engine engine mount harness =
mount harness connector )\ Il m“
connector ~N (4-speed A/T models) Air cleaner housing
BBIA0251E
3. Check voltage between electronic controlled engine mount ter- R
minal 3 and ground with CONSULT-II or tester. E@ @.a)
1S.
Voltage: Battery voltage A
IEID
OK or NG

OK >> GO TO 6.

NG >>GOTO4.
j—l

@
0]

SEC920C
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ELECTRONIC CONTROLLED ENGINE MOUNT

5. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors M71, F59

« Fuse block (J/B) connector M4

o 10A fuse

« Harness for open and short between electronic controlled engine mount and battery

>> Repair harness or connectors.

6. CHECK ELECTRONIC CONTROLLED ENGINE MOUNT OUTPUT SIGNAL CIRCUIT FOR OPEN AND
SHORT

1. Turnignition switch OFF.
2. Disconnect ECM harness connector.

3. Check harness continuity between ECM terminals and electronic engine mount terminals as follows.
Refer to Wiring Diagram.

. Front electronic controlled engine mount Rear electronic controlled engine mount
ECM terminal . .
terminal terminal (A/T models)
44 1 1
63 2 2

Continuity should exist.

4. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 7.
NG >> Repair open circuit or short to ground or short to power in harness or connectors.

7. CHECK ELECTRONIC CONTROLLED ENGINE MOUNT

Visually check front and rear electronic controlled engine mount.
OK or NG

OK >> GO TO 8.
NG >> Replace front or rear electronic controlled engine mount.

8. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

EC-649



REFRIGERANT PRESSURE SENSOR

REFRIGERANT PRESSURE SENSOR PFP:92136
Component Description

The refrigerant pressure sensor is installed at the liquid tank of the N
air conditioner system. The sensor uses an electrostatic volume % Engine front |z efrigerant pressure sensor
pressure transducer to convert refrigerant pressure to voltage. The 5\ harness connector
voltage signal is sent to ECM, and ECM controls cooling fan system.

UBSO009HF

BBIA0027E

Characteristic graph

[at 25°C (77°F) of ambient temperature]
Connector portion r

Signal processing portion
(electric circuit)

s

i

Output voltage (V)
w

Pressure detecting portion

] 1,000 2,001 3,040
= Pressure (10.2, 145) (20.4, 290) (31.0, 441)
Refrigerant pressure kPa (kg/cm2, psi) SEF099XA
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REFRIGERANT PRESSURE SENSOR

Wiring Diagram
EC-RP/SEN-01

- DETECTABLE LINE FOR DTC
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REFRIGERANT PRESSURE SENSOR

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER-

MINAL WIRE ITEM CONDITION DATA (DC Voltage)
COLOR

NO.

49 BR/W Refrigerant pressure sen- [lgnition switch: ON] Approximately 5V
sor power supply
Sensors' ground
(MAF sensor / IAT sensor / o )
PSP sensor / EVAP control | [Engine is running]

67 B system pressure sensor / « Warm-up condition Approximately 0V
ASCD steering switch / « Idle speed
Refrigerant pressure sen-
sor)

[Engine is running]
70 w Refrigerant pressure sensor « Warm-up condition 1.0-4.0v

« Both A/C switch and blower switch: ON
(Compressor operates.)

Diagnostic Procedure
1. CHECK REFRIGERANT PRESSURE SENSOR OVERALL FUNCTION

UBS009HH

1. Start engine and warm it up to normal operating temperature.

n

SULT-II or tester.

Voltage: 1.0 - 4.0V

OK or NG
OK >> INSPECTION END
NG >> GO TO 2.

Turn A/C switch and blower switch ON.
3. Check voltage between ECM terminal 70 and ground with CON-

([ Ecwm

[o] connecTor||
70

R

B\

PBIB1188E
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REFRIGERANT PRESSURE SENSOR

N

. CHECK REFRIGERANT PRESSURE SENSOR POWER SUPPLY CIRCUIT

Turn A/C switch and blower switch OFF.

Stop engine.

Disconnect refrigerant pressure sensor harness connector.
Turn ignition switch ON.

PwbdPE

\
) Refrigerant pr r nsor
% Engine front _\z elrgerant pressure senso
%&\: harness connector

BBIA0027E

.s. ?’ﬁ @W Kﬁ

VAN
112[3

|'
o o |

5. Check voltage between refrigerant pressure sensor terminal 1
and ground with CONSULT-II or tester.

Voltage: Approximately 5V

OK or NG

OK >> GO TO 4.
NG >> GO TO 3.

PBIB0188E

3. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors E131, M92

o Harness connectors M71, F59

« Harness for open or short between ECM and refrigerant pressure sensor

>> Repair harness or connectors.

1N

. CHECK REFRIGERANT PRESSURE SENSOR GROUND CIRCUIT FOR OPEN AND SHORT

Turn ignition switch OFF.
Disconnect ECM harness connector.
Disconnect TCM harness connector.

Check harness continuity between refrigerant pressure sensor terminal 3 and ECM terminal 67, TCM ter-
minal 42.
Refer to Wiring Diagram.

PwbnhpR

Continuity should exist.

5. Also check harness for short to ground or short to power.

OK or NG
OK >> GO TO 6.
NG >> GO TO 5.

EC-653



REFRIGERANT PRESSURE SENSOR

5. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors E131, M92

« Harness connectors M71, F59

« Harness for open or short between ECM and refrigerant pressure sensor
« Harness for open or short between TCM and refrigerant pressure sensor

>> Repair open circuit or short to ground or short to power in harness or connectors.

6. CHECK REFRIGERANT PRESSURE SENSOR INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Check harness continuity between ECM terminal 70 and refrigerant pressure sensor terminal 2.
Refer to Wiring Diagram.
Continuity should exist.

2. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 8.
NG >> GO TO7.

7. DETECT MALFUNCTIONING PART

Check the following.

« Harness connectors E131, M92

« Harness connectors M71, F59

« Harness for open or short between ECM and refrigerant pressure sensor

>> Repair open circuit or short to ground or short to power in harness or connectors.

8. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .
OK or NG
OK >> Replace refrigerant pressure sensor.
NG >> Repair or replace.
Removal and Installation
REFRIGERANT PRESSURE SENSOR
Refer to ATC-16, "Refrigerant pressure sensor” .

EC-654
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ELECTRICAL LOAD SIGNAL

ELECTRICAL LOAD SIGNAL PFP:25350

Description

The electrical load signal (Headlamp switch signal, rear window defogger switch signal, etc.) is transferred
through the CAN communication line from BCM to ECM via IPDM E/R.

CONSULT-II Reference Value in Data Monitor Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
Rear window defogger switch is ON ON
and/or lighting switch is in 2nd.
LOAD SIGNAL « Ignition switch: ON

Rear window defogger switch is OFF OFF
and lighting switch is OFF.

Diagnostic Procedure

1. CHECK LOAD SIGNAL CIRCUIT OVERALL FUNCTION-I

1. Turnignition switch ON.
2. Connect CONSULT-Il and select "DATA MONITOR" mode.

3. Sele(_:t_ "LOAD SIGNAL" and check indication under the following P—
conditions.
MONITORING NO DTC
Condition Indication LOAD SIGNAL ON
Rear window defogger switch: ON ON
Rear window defogger switch: OFF OFF
OK or NG
OK >> GO TO 2.
NG >> GO TO 3.

PBIB0103E

2. CHECK LOAD SIGNAL CIRCUIT OVERALL FUNCTION-II

Check "LOAD SIGNAL" indication under the following conditions. e OTTOm

Condition Indication MONITORING NO DTC
Lighting switch: ON at 2nd position ON LOAD SIGNAL ON
Lighting switch: OFF OFF

OK or NG

OK >> INSPECTION END
NG >> GO TO 4.

PBIB0103E

3. CHECK REAR WINDOW DEFOGGER SYSTEM

Refer to GW-94, "REAR WINDOW DEFOGGER" .

>> INSPECTION END

4. CHECK HEADLAMP SYSTEM

Refer to LT-6, "HEADLAMP (FOR USA)" or LT-43, "HEADLAMP (FOR CANADA) - DAYTIME LIGHT SYS-
TEM -".

>> INSPECTION END

EC-655
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ASCD BRAKE SWITCH

ASCD BRAKE SWITCH
Component Description

PFP:25320

UBS009HR

When the brake pedal is depressed, ASCD brake switch is turned
OFF and stop lamp switch is turned ON. ECM detects the state of
the brake pedal by this input of two kinds (ON/OFF signal).

Refer to EC-686. "AUTOMATIC SPEED CONTROL DEVICE
(ASCD)" for the ASCD function.

BBIAOOS7E

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference values.

UBS009HS

MONITOR ITEM CONDITION SPECIFICATION

Brake pedal: Fully released (A/T) ON

BRAKE SW1 Clutch pedal and brake pedal: Fully released (M/T)

. « Ignition switch: ON -

(ASCD brake switch) Brake pedal: Slightly depressed (A/T) OFF
Clutch pedal and/or brake pedal: Slightly depressed (M/T)

BRAKE SW2 Brake pedal: Fully released OFF

. « Ignition switch: ON
(Stop lamp switch) Brake pedal: Slightly depressed ON

EC-656



ASCD BRAKE SWITCH

Wiring Diagram

EC-ASCBOF-01

- DETECTABLE LINE FOR DTC

IGNITION SWITCH wmmme - NON-DETECTABLE LINE FOR DTC
BATTERY ON OR START
1 | B WITH AT
FUSE | REFER TO WITH MIT
10A 10A [BLOCK | spG powER”. <>
(/8) Wy - WITH VDG
E30
4] Ths)f
RIY p
I
[Eml P
LAMP P
SWITCH
E38 [Eml
DEPRESSED ASCD v
-~ CLUTCH
RELEASED SWITCH
> E35
L2} RELEASED
o-_._
RIG DEPRESSED
E25
IL2]] P
I
RIG G/R
1
. I— G/R _®.O
1 |
oL ol
V> GR
[Eml
ASCD
BRAKE
SWITCH
E37
ReLeaseD | B3
o-__
DEPRESSED
]
G/B
5
G/R
n
O = WV)= G/R ===fp TO BAC - VDC
n
P/L G/R
o]l [l
BRKSW BNCSw |ECM
B
REFER TO THE FOLLOWING.
Il - FUSE BLOCK -
osror freeros o[ [iiefri JUNCTION BOX (J/B)
08 [os [1ocor oz fiosfroe o 5
o0]91]92]o3]ea]es]os]o7 ' 28 l=={4]5]6]7] M20)
52[83[84[85 6687 [88[en B H.S. BB EEBEDBGEEES
1T

]
0 & [|@&D ——&®
[1]2] L BRB
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ASCD BRAKE SWITCH

Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM's transistor. Use a ground other than ECM terminals, such as the ground.

TER- | \WIRE
MINAL ITEM CONDITION DATA (DC Voltage)
COLOR
NO.
[lgnition switch: OFF] .
. Approximately OV
« Brake pedal is fully released
101 P/L Stop lamp switch — -
[Ignition switch: OFF] BATTERY VOLTAGE
« Brake pedal is depressed (11 - 14vV)
[lgnition switch: ON]
« Brake pedal is fully released (A/T) BATTERY VOLTAGE
« Clutch pedal and brake pedal are fully (11 - 14v)
released (M/T)
108 G/R ASCD brake switch — -
[lgnition switch: ON]
« Brake pedal is depressed (A/T) Approximately OV
« Clutch pedal and/or brake pedal is slightly
depressed (M/T)
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ASCD BRAKE SWITCH

Diagnostic Procedure
1. cHECK OVERALL FUNCTION-I

() With CONSULT-II
1. Turnignition switch ON. EC

2. Select “BRAKE SW1” in “DATA MONITOR” mode with CONSULT-II.

3. Check “BRAKE SW1" indication under the following conditions.
DATA MONITOR
A/T models
MONITOR NO DTC
CONDITION INDICATION BRAKE SW1 OFF
When brake pedal is depressed OFF
When brake pedal is fully released ON
M/T models
CONDITION INDICATION
When clutch pedal or brake pedal is depressed OFF SsEcouD
When clutch pedal and brake pedal are fully released ON

& Without CONSULT-II
1. Turnignition switch ON.

2. Check voltage between ECM terminal 108 and ground under the
following conditions. oy G: \ @
A/T models HS. i} l@
CONDITION VOLTAGE [ Ecm |o]connecToR||
When brake pedal is depressed Approximately 0V 108
When brake pedal is fully released Battery voltage
M/T models
D S
CONDITION VOLTAGE =
MBIBO061E
When clutch pedal or brake pedal is depressed Approximately OV
When clutch pedal and brake pedal are fully released Battery voltage

OK or NG

OK >> GO TO 2.
NG (M/T models)>>GO TO 3.
NG (A/T models)>>GO TO 8.

EC-659



ASCD BRAKE SWITCH

2. CHECK OVERALL FUNCTION-II

) With CONSULT-II
Check “BRAKE SW2" indication in “DATA MONITOR"” mode.

CONDITION INDICATION
When brake pedal is released OFF
When brake pedal is depressed ON

DATA MONITOR
MONITOR NO DTC

BRAKE SW2 OFF

SEC013D

& Without CONSULT-II

Check voltage between ECM terminal 101 and ground under the following conditions.

CONDITION VOLTAGE
When brake pedal is released Approximately OV
When brake pedal is depressed Battery voltage
OK or NG
OK >> INSPECTION END

NG >> GO TO 13.

HE B

[ Ecm

[o] connEcTOR||

101
|!
oo’ |

PBIB1677E

3. CHECK ASCD CLUTCH SWITCH CIRCUIT

1. Turn ignition switch OFF.

n

Disconnect ASCD brake switch harness connector.
3. Turn ignition switch ON.

BBIAOOS7E

4. Check voltage between ASCD brake switch terminal 1 and
ground under the following conditions with CONSULT-Il or
tester.

CONDITION VOLTAGE

When clutch pedal is depressed Approximately OV

When clutch pedal IS fully released Battery voltage

OK or NG
OK >> GO TO 10.
NG >> GO TO 4.

|!
@ o 1

PBIB0857E
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ASCD BRAKE SWITCH

4. CHECK ASCD CLUTCH SWITCH POWER SUPPLY CIRCUIT

1. Turnignition switch OFF.

n

Disconnect ASCD clutch switch harness connector.
3. Turn ignition switch ON.

View with BCM removed

ASCD clutch switch

BBIAOOSSE

4. Check voltage between ASCD clutch switch terminal 1 and
ground with CONSULT-II or tester.

Voltage: Battery voltage

OK or NG

OK >> GO TO 6.
NG >> GO TO 5.

]
112]

PBIB0799E

5. DETECT MALFUNCTIONING PART

Check the following.

« Fuse block (J/B) connector E30

o 10Afuse

« Harness for open or short between ASCD clutch switch and fuse

>> Repair open circuit or short to ground or short to power in harness or connectors.

6. CHECK ASCD CLUTCH SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turnignition switch OFF.

2. Check harness continuity between ASCD clutch switch terminal 2 and ASCD brake switch terminal 1.

Refer to Wiring Diagram.

Continuity should exist.

3. Also check harness for short to ground or short to power.
OK or NG
OK >> GO TO 7.

NG >> Repair open circuit or short to ground or short to power in harness or connectors.

7. CHECK ASCD CLUTCH SWITCH

Refer to EC-665. "Component Inspection” .
OK or NG

OK >> GO TO 18.
NG >> Replace ASCD clutch switch.

EC-661




ASCD BRAKE SWITCH

8. CHECK ASCD BRAKE SWITCH POWER SUPPLY CIRCUIT

1. Turn ignition switch OFF.

n

Disconnect ASCD brake switch harness connector.
3. Turn ignition switch ON.

4. Check voltage between ASCD brake switch terminal 1 and
ground with CONSULT-II or tester.

Voltage: Battery voltage

OK or NG

OK >> GO TO 10.
NG >> GO TO 9.

th

T.S.

PBIB0857E

9. DETECT MALFUNCTIONING PART

Check the following.

« Fuse block (J/B) connector E30

« 10Afuse

« Harness for open or short between ASCD brake switch and fuse

>> Repair open circuit or short to ground or short to power in harness or connectors.

10 CHECK ASCD BRAKE SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Turn ignition switch OFF.
Disconnect ECM harness connector.

n

3. Check harness continuity between ECM terminal 108 and ASCD brake switch terminal 2.

Refer to Wiring Diagram.

Continuity should exist.

4. Also check harness for short to ground or short to power.
OK or NG

OK >> GO TO 12.
NG >> GO TO 11.

11. DETECT MALFUNCTIONING PART

Check the following.
« Harness connectors E25, M90
« Harness for open or short between ECM and ASCD brake switch

>> Repair open circuit or short to ground or short to power in harness or connectors.
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ASCD BRAKE SWITCH

12. cHECK ASCD BRAKE SWITCH

Refer to EC-665. "Component Inspection” .
OK or NG

OK >> GO TO 18.
NG >> Replace ASCD brake switch.

13 CHECK STOP LAMP SWITCH POWER SUPPLY CIRCUIT

1. Turnignition switch OFF.
2. Disconnect stop lamp switch harness connector.

,I ) ASCD brake &
.'i.m\ A 5|tch

'/. )

RSP f\\

W \L:%J ’
N ‘?‘ /I

AT |4

J@Y == A

e

Qamdo)

\ KBr:;kT
peda

Stop lamp switch \\‘\\\\\\\\\\\\\\\\ \

BBIAO049E

3. Check voltage between stop lamp switch terminal 1 and ground

with CONSULT -II or tester. QY oy @ @
AE

Voltage: Battery voltage

OK or NG
OK >> GO TO 15.
NG >> GO TO 14.
CKS

PBIBO117E

14. bETECT MALFUNCTIONING PART

Check the following.

« Fuse block (J/B) connector E30

o 10A fuse

« Harness for open or short between stop lamp switch and fuse

>> Repair open circuit or short to ground or short to power in harness or connectors.

15 CHECK STOP LAMP SWITCH INPUT SIGNAL CIRCUIT FOR OPEN AND SHORT

1. Disconnect ECM harness connector.
2. Check harness continuity between ECM terminal 101 and stop lamp switch terminal 2.
Refer to Wiring Diagram.

Continuity should exist.

3. Also check harness for short to ground and short to power.
OK or NG

OK >> GO TO 17.
NG >> GO TO 16.
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ASCD BRAKE SWITCH

16. DETECT MALFUNCTIONING PART

Check the following.
o Harness connectors E25, MO0
« Harness for open or short between ECM and stop lamp switch

>> Repair open circuit or short to ground or short to power in harness or connectors.

17. cHECK STOP LAMP SWITCH

Refer to EC-665, "Component Inspection" .
OK or NG

OK >> GO TO 18.
NG >> Replace stop lamp switch.

18. cHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

EC-664



ASCD BRAKE SWITCH

Component Inspection
ASCD BRAKE SWITCH

1. Turnignition switch OFF.

2. Disconnect ASCD brake switch harness connector.
3. Check harness continuity between ASCD brake switch terminals EC
1 and 2 under the following conditions.

& DISCONNECT
Condition Continuity . E}
g

UBSO009HV

When brake pedal is fully released. Should exist.

When brake pedal is depressed. Should not exist. !

If NG, adjust ASCD brake switch installation, refer to BR-6,
"BRAKE PEDAL" , and perform step 3 again. @

SEC023D

ASCD CLUTCH SWITCH
1. Turnignition switch OFF.

2. Disconnect ASCD clutch switch harness connector.
3. Check harness continuity between ASCD clutch switch termi-

nals 1 and 2 under the following conditions. DISCoNNECT
1.8

Condition Continuity
211

When clutch pedal is depressed. Should not exist.
If NG, adjust ASCD clutch switch installation, refer to CL-5

When clutch pedal is fully released. Should exist.

"CLUTCH PEDAL" , and perform step 3 again.

SEC024D

STOP LAMP SWITCH
1. Turnignition switch OFF.

2. Disconnect stop lamp switch harness connector.
3. Check harness continuity between stop lamp switch terminals 1

and 2 under the following conditions. S d am
Condition Continuity =
When brake pedal is fully released. Should not exist. m
When brake pedal is depressed. Should exist.

If NG, adjust stop lamp switch installation, refer to BR-6.
"BRAKE PEDAL", and perform step 3 again. [Q]

PBIB0118E
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ASCD INDICATOR

ASCD INDICATOR PFP:24814

Component Description UBS009HW

ASCD indicator lamp illuminates to indicate ASCD operation status. Lamp has two indicators, CRUISE and
SET, and is integrated in combination meter.

CRUISE indicator illuminates when CRUISE switch on ASCD steering switch is turned ON to indicated that
ASCD system is ready for operation.

SET indicator illuminates when following conditions are met.

e« CRUISE indicator is illuminated.

« SET switch on ASCD steering switch is turned ON while vehicle speed is within the range of ASCD set-
ting.

SET indicator remains lit during ASCD control.

Refer to EC-686, "AUTOMATIC SPEED CONTROL DEVICE (ASCD)" for the ASCD function.

CONSULT-Il Reference Value in Data Monitor Mode

Specification data are reference value.

MONITOR ITEM CONDITION SPECIFICATION
CRUISE switch: pressed ON
CRUISE LAMP « Ignition switch: ON
CRUISE switch: released OFF
« CRUISE switch: ON COAST/SET switch: pressed ON
SET LAMP « When vehicle speed is between
40 km/h (25 MPH) and 144 km/h | COAST/SET switch: released OFF
(89 MPH)
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ASCD INDICATOR

Wiring Diagram p—
EC-ASCIND-01

mmmm : DETECTABLE LINE FOR DTC
s - NON-DETECTABLE LINE FOR DTC

IGNITION SWITCH
BATTERY ON OR START m—mm ; DATA LINE
FUSE
% 10A g 10A %E?)CK REFER TO “PG-POWER'".
79 7
l - l
R (R
Y/R 0
(23] [E=l

COMBINATION
* METER
M24

UNIFIED METER CONTROL UNIT (WITH ODO/TRIP METER) |

@CRUISE SET

=]

BR/Y B B B
[Eml
TX (COMB RX (COMB | 4NIFIED
METER) METER) | Mo
AMP.
CAN-H can-L |48
IC) IC)
L Y
"
® O |
TO LAN-CAN
i @xmy )
e
L Y
CAN-H CAN-L |ECM
V82

B

Lo

1 o

M

et

B
]
L
AL
57

[

1

=
xS
©

REFER TO THE FOLLOWING.
= - FUSE BLOCK -

2lifolols] 765 4]3]2]1]@u24) T[io]ols]7]s]5]4l3]2]1]Quag JUNCTION BOX (J/B)
24]23]22]21]20[ 19] 18] 17] 6] 1514]13] w  [eo]19]18]17]16]15[14[13[12]11] GR

/e
106]107108]108 110111
98199 100{101]102}103

9019119219394 95
82|83]84]8586]87

[
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ASCD INDICATOR

Diagnostic Procedure
1. CHECK OVERALL FUNCTION

Check ASCD indicator under the following conditions.

ASCD INDICATOR CONDITION SPECIFICATION
CRUISE switch: pressed ON
CRUISE LAMP « Ignition switch: ON
CRUISE switch: released OFF
« CRUISE switch: ON COAST/SET switch: pressed ON
SET LAMP « When vehicle speed is between
40 km/h (25 MPH) and 144 km/h | COAST/SET switch: released OFF
(89 MPH)
OK or NG

OK >> INSPECTION END
NG >> GO TO 2.

2. CHECK DTC

Check that DTC U1000 or U1001 is not displayed.
OK or NG

OK >> GO TO 3.
NG >> Perform trouble diagnoses for DTC U1000, U1001. Refer to EC-145, "DTC U1000, U1001 CAN
COMMUNICATION LINE" .

3. CHECK DTC WITH UNIFIED METER AND A/C AMP.

Refer to DI-36, "SELF-DIAGNOSTIC RESULTS" .
OK or NG

OK >> GO TO 4.
NG >> Go to DI-26, "CAN Communication System Inspection” .

4. CHECK INTERMITTENT INCIDENT

Refer to EC-137, "TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT" .

>> INSPECTION END

EC-668
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MIL AND DATA LINK CONNECTOR

MIL AND DATA LINK CONNECTOR
Wiring Diagram

PFP:24814
UBS00910

EC-MIL/DL-01

mmmm - DETECTABLE LINE FOR DTC
s - NON-DETECTABLE LINE FOR DTC

IGNITION SWITCH mrmm : DATA LINE
BATTERY ON OR START
FUSE . ”
BLOCK | REFER TO “PG-POWER".
% 10A g 10A | (B)
7 4
[14]
| |
NEQ] NE&]
Y/R ¢)
1 —
@~ VR Y/R -[> NEXT PAGE
I
Y/R 0
[zl &l
COMBINATION
METER
MALFUNCTION
INDICATOR M24
LAMP
| UNIFIED METER CONTROL UNIT |
Co L] [Lz]]
1 1 1
Uw BR/Y B B B
] ]
9 || 19 || I_ . — ‘
TX (COMB RX (comB | JHFIED 1
METER) METER) | AND A/C B
AMP.
CAN-H CAN-L.
L] L)
L Y
n
o Co—-——
TO LAN-CAN
i @y p
H
L Y
[zl [E3l | | | |
CAN-H CAN-L B B B B B
M82 " I " I l
L . L
M57 M61 M79
REFER TO THE FOLLOWING.
= - FUSE BLOCK -
e[l ol sT7 s s[4 3211 @mza) [o]o]sl7]6]5 4] 3][2]1 JUNCTION BOX (J/B)
24|32z 21]eol 1018176512l 1s] W [eolislis[i7tstslialtaliz[i1] GR

108
98

107
99

91
83
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100)
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\
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85
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MIL AND DATA LINK CONNECTOR

PRECE

-
DING

IGNITION SWITCH
ONOR START

Q-Eg}-qu

ECM
M82

EC-MIL/DL-02

mmmm : DETECTABLE LINE FOR DTC
s - NON-DETECTABLE LINE FOR DTC

FUSE “ "
BLOCK REFER TO “PG-POWER?”.

10 |(78)

DATA LINK
CONNECTOR

M22

.||-QI|:-cu
.||-T_.m]
.||—:]

M57 M61 M79
REFER TO THE FOLLOWING.
- FUSE BLOCK -
112]113 JUNCTION BOX (J/B)
ioafios
18] 15[1a[13]12[ 1] 0] 9]\ | Gz %57 iy
s]7[e]s]4]a]2]+ 88[89 H.S.
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EVAPORATIVE EMISSION SYSTEM

EVAPORATIVE EMISSION SYSTEM

Description
SYSTEM DESCRIPTION

PFP:14950

UBS00911

Purge line

Fuel filler cap with
pressure relief valve
and vacuum relief
valve

A
Water separator

— \

Refueling EVAP

Relief
vapor cut valve Neneliel o

of =3
vacuum

Intake manifold Electric throttle
control actuator

§| canister

Fuel tank EVAP canister
vent control
valve

EVAP canister
purge volume control
solenoid valve

<Oz Air
« : Fuel vapor

PBIB1685E

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 canister which contains activated carbon and the
vapor is stored there when the engine is not operating or when refueling to the fuel tank.
The vapor in the EVAP canister is purged by the air through the purge line to the intake manifold when the
engine is operating. EVAP canister purge volume control solenoid valve is controlled by ECM. When the
engine operates, the flow rate of vapor controlled by EVAP canister purge volume control solenoid valve is

proportionally regulated as the air flow increases.

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

idling.

EC-671



EVAPORATIVE EMISSION SYSTEM

EVAPORATIVE EMISSION LINE DRAWING
%

EVAP canister purge
volume control solenoid valve

EVAP purge resonator

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

BBBBBBBBB
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EVAPORATIVE EMISSION SYSTEM

Refer to
previous
page

A ads

Previous EVAP vapor
purge line

View from under the vehicle with rear crossmember removed

B N J
‘ ' /‘ Water separator
T~ EVAP control ayst ’ , i“:) \
control system
li' pressure sensoyr 7 r (2 7
(] !

| 2

EVAP canister
EVAP cannister
f/‘vent control valve
/
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EVAPORATIVE EMISSION SYSTEM

Component Inspection
EVAP CANISTER

UBS00912

Check EVAP canister as follows:

1. Block portB .

2. Blow air into port A and check that it flows freely out of port C .

3. Release blocked port B .

4. Apply vacuum pressure to port B and check that vacuum pres-
sure exists at the ports A and C .

5. Block port A and B .

6. Apply pressure to port C and check that there is no leakage.

PBIB1212E

FUEL TANK VACUUM RELIEF VALVE (BUILT INTO FUEL FULLER CAP)
1. Wipe clean valve housing.
Plate '\J
ﬁ_‘\ Pressure valve
Gasket (7oA
'\l ....... fj ——Vacuum valve
2. Check valve opening pressure and vacuum.
Vacuum/Pressure gauge
Pressure: 153-20.0 kPa (0.156 - 0.204 kg/cm? , 2.22 Fuel Vacuum/
K uel filler Pressure
- 2.90 psi) pump
Vacuum:  _g 0to -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-

Fuel filler cap adapter

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

SEF943S

EVAP CANISTER PURGE VOLUME CONTROL SOLENOID VALVE

Refer to EC-323 .

FUEL TANK TEMPERATURE SENSOR
Refer to EC-241 .

EVAP CANISTER VENT CONTROL VALVE
Refer to EC-330 .

EVAP CONTROL SYSTEM PRESSURE SENSOR
Refer to EC-337 .
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EVAPORATIVE EMISSION SYSTEM

EVAP SERVICE PORT

Positive pressure is delivered to the EVAP system through the EVAP - 3 oot
service port. If fuel vapor leakage in the EVAP system occurs, use a / prake manitolc callector
leak detector to locate the leak.

BBIA0256E

Removal and Installation
EVAP CANISTER

Tighten EVAP canister as shown in the figure.

EVAP control system pressure sensor

6.9-9.4
(0.71 - 0.95,
61 - 83)

EVAP canister vent

trol val
I@ : N'm (kg-m, in-Ib) control valve

@ : Always replace after every disassembly.

EVAP canister

BBIA0246E

EVAP CANISTER VENT CONTROL VALVE

1. Turn EVAP canister vent control valve counterclockwise.
2. Remove the EVAP canister vent control valve.

Do not reuse the O-ring, replace it with a new one.

PBIB1384E

How to Detect Fuel Vapor Leakage

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

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

NOTE:
« Do not start engine.

« Improper installation of EVAP service port adapter to the EVAP service port may cause a leak.
B WITH CONSULT-II

1. Attach the EVAP service port adapter securely to the EVAP service port.

2. Also attach the pressure pump and hose to the EVAP service port adapter.
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EVAPORATIVE EMISSION SYSTEM

Turn ignition switch ON.

Select the “EVAP SYSTEM CLOSE"” of “WORK SUPPORT
MODE”" with CONSULT-II.

Touch “START". A bar graph (Pressure indicating display) will
appear on the screen.

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

Remove EVAP service port adapter and hose with pressure
pump.

Locate the leak using a leak detector. Refer to EC-672, "EVAP-
ORATIVE EMISSION LINE DRAWING" .

® WITHOUT CONSULT-II

1.

2.

Attach the EVAP service port adapter securely to the EVAP ser-
vice port.

Also attach the pressure pump with pressure gauge to the EVAP
service port adapter.

EC-676

EVAP SYSTEM CLOSE

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

NEVER USE COMPRESSED
AIR OR HIGH PRESSURE
PUMP!

DO NOT START ENGINE.
TOUCH START.

PEF838U

EVAP SYSTEM CLOSE

APPLY PRESSURETO
SERVICE PORT TO RANGE
BELOW.

DO NOT EXCEED 0.6psi.

0.2 0.4

___ IS

PEF917U

l.eak detector

SEF200U

EVAP service port adapter

EVAP
service
port

Pressure pump SEF462UA




EVAPORATIVE EMISSION SYSTEM

Apply battery voltage to between the terminals of EVAP canister
vent control valve to make a closed EVAP system.

To locate the leak, deliver positive pressure to the EVAP system
until pressure gauge points reach 1.38 to 2.76 kPa (0.014 to
0.028 kg/cm? , 0.2 to 0.4 psi).

Remove EVAP service port adapter and hose with pressure
pump.

Locate the leak using a leak detector. Refer to EC-672, "EVAP-
ORATIVE EMISSION LINE DRAWING" .

BBIA0247E
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ON BOARD REFUELING VAPOR RECOVERY (ORVR)

ON BOARD REFUELING VAPOR RECOVERY (ORVR) PFP:00032
System Description

EVAP/ORVR line

l Hﬁ/ T @

5 T S

One-way fuel valve
Fuel tank 7

EVAP _—
canister

—

‘_
To EVAP canister
purge volume
control solenoid
valve

Refueling EVAP vapor cut valve

From the beginning of refueling, the air and vapor inside the fuel tank go through refueling EVAP vapor cut
valve and EVAP/ORVR line to the EVAP canister. The vapor is absorbed by the EVAP canister and the air is
released to the atmosphere.

When the refueling has reached the full level of the fuel tank, the refueling EVAP vapor cut valve is closed and
refueling is stopped because of auto shut-off. The vapor which was absorbed by the EVAP canister is purged
during driving.

WARNING:

When conducting inspections below, be sure to observe the following:

« Puta“CAUTION: INFLAMMABLE” sign in workshop.

« Do not smoke while servicing fuel system. Keep open flames and sparks away from work area.

« Be sureto furnish the workshop with a CO2 fire extinguisher.

CAUTION:
. Beforeremoving fuel line parts, carry out the following procedures:

- Put drained fuel in an explosion-proof container and put lid on securely.

- Release fuel pressure from fuel line. Refer to EC-48. "FUEL PRESSURE RELEASE" .
- Disconnect battery ground cable.

« Always replace O-ring when the fuel gauge retainer is removed.

« Do not kink or twist hose and tube when they are installed.

« Do not tighten hose and clamps excessively to avoid damaging hoses.

« After installation, run engine and check for fuel leaks at connection.

« Do not attempt to top off the fuel tank after the fuel pump nozzle shuts off automatically.
Continued refueling may cause fuel overflow, resulting in fuel spray and possibly a fire.
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ON BOARD REFUELING VAPOR RECOVERY (ORVR)

Diagnostic Procedure
SYMPTOM: FUEL ODOR FROM EVAP CANISTER IS STRONG.

1. CHECK EVAP CANISTER

1. Remove EVAP canister with EVAP canister vent control valve and EVAP control system pressure sensor
attached.

2. Weigh the EVAP canister with EVAP canister vent control valve and EVAP control system pressure sensor
attached.

The weight should be less than 2.1 kg (4.6 Ib).
OK or NG

OK >> GO TO 2.
NG >> GO TO 3.

2. CHECK IF EVAP CANISTER SATURATED WITH WATER

Does water drain from the EVAP canister?
Yes or No

Yes >> GO TO 3.
No >> GO TO 6.

EVAP
canister vent
control valve

‘ PBIB1381E

3. REPLACE EVAP CANISTER

Replace EVAP canister with a new one.

>> GO TO 4.

4. CHECK WATER SEPARATOR

Refer to EC-682, "Component Inspection” .
OK or NG

OK >> GO TO 5.
NG >> Replace water separator.

5. DETECT MALFUNCTIONING PART

Check the EVAP hose between EVAP canister and water separator for clogging or poor connection.

>> Repair or replace EVAP hose.

6. CHECK REFUELING EVAP VAPOR CUT VALVE

Refer to EC-682, "Component Inspection" .
OK or NG

OK >> INSPECTION END
NG >> Replace refueling EVAP vapor cut valve with fuel tank.
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ON BOARD REFUELING VAPOR RECOVERY (ORVR)

SYMPTOM: CANNOT REFUEL/FUEL ODOR FROM THE FUEL FILLER OPENING IS STRONG
WHILE REFUELING.

1. CHECK EVAP CANISTER

1. Remove EVAP canister with EVAP canister vent control valve and EVAP control system pressure sensor
attached.

2. Weigh the EVAP canister with EVAP canister vent control valve and EVAP control system pressure sensor
attached.
The weight should be less than 2.1 kg (4.6 Ib).

OK or NG

OK >> GO TO 2.
NG >> GO TO 3.

2. CHECK IF EVAP CANISTER SATURATED WITH WATER

Does water drain from the EVAP canister?
Yes or No

Yes >> GO TO 3.
No >> GO TO 6.

EVAP
canister vent
control valve

‘ PBIB1381E

3. REPLACE EVAP CANISTER

Replace EVAP canister with a new one.

>>GO TO 4.

4. CHECK WATER SEPARATOR

Refer to EC-682, "Component Inspection” .
OK or NG

OK >> GO TO 5.
NG >> Replace water separator.

5. DETECT MALFUNCTIONING PART

Check the EVAP hose between EVAP canister and water separator for clogging or poor connection.

>> Repair or replace EVAP hose.

6. CHECK VENT HOSES AND VENT TUBES

Check hoses and tubes between EVAP canister and refueling EVAP vapor cut valve for clogging, kink, loose-
ness and improper connection.

OK or NG

OK >>GO TO 7.
NG >> Repair or replace hoses and tubes.
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ON BOARD REFUELING VAPOR RECOVERY (ORVR)

7. CHECK FILLER NECK TUBE

Check recirculation line for clogging, dents and cracks.
OK or NG

OK >> GO TO 8.
NG >> Replace filler neck tube.

8. CHECK REFUELING EVAP VAPOR CUT VALVE

Refer to EC-682, "Component Inspection" .
OK or NG

OK >> GO TO 9.
NG >> Replace refueling EVAP vapor cut valve with fuel tank.

9. CHECK FUEL FILLER TUBE

Check filler neck tube and hose connected to the fuel tank for clogging, dents and cracks.
OK or NG

OK >> GO TO 10.
NG >> Replace fuel filler tube.

10. cHECK ONE-WAY FUEL VALVE-I

Check one-way valve for clogging.
OK or NG

OK >> GO TO 11.
NG >> Repair or replace one-way fuel valve with fuel tank.

11. cHECK ONE-WAY FUEL VALVE-II

1. Make sure that fuel is drained from the tank.
2. Remove fuel filler tube and hose.

3. Check one-way fuel valve for operation as follows. After removing filler tube
When a stick is inserted, the valve should open, when removing
stick it should close.

Do not drop any material into the tank. One-way fuel valve

OK or NG /
D

OK >> INSPECTION END
NG >> Replace fuel filler tube or replace one-way fuel valve 0:)
with fuel tank.

Fuel tank

SEF665U

EC-681



ON BOARD REFUELING VAPOR RECOVERY (ORVR)

Component Inspection
WATER SEPARATOR

1.

2.
3.
4

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 A and C are not clogged by blowing air into B with , Pressure
A, and then C plugged. Blind plug handy pump

In case of NG in items 2 - 4, replace the parts. /©

NOTE:

« Do not disassemble water separator.

* @ : Bottom hole (To atmosphere)
: Emergency tube (From EVAP canister)
© : Inlet port (To member)

PBIB1032E

REFUELING EVAP VAPOR CUT VALVE
® With CONSULT-II

1.

2.
a.
b

o

Remove fuel tank. Refer to FL-9, "FUEL TANK" .
Drain fuel from the tank as follows:
Remove fuel feed hose located on the fuel gauge retainer.

Connect a spare fuel hose, one side to fuel gauge retainer where the hose was removed and the other
side to a fuel container.

Drain fuel using “FUEL PUMP RELAY” in “ACTIVE TEST” mode with CONSULT-II.

Check refueling EVAP vapor cut valve for being stuck to close as follows.
Blow air into the refueling EVAP vapor cut valve (from the end of EVAP/ORVR line hose), and check that
the air flows freely into the tank.

Check refueling EVAP vapor cut valve for being stuck to open as follows.
Connect vacuum pump to hose end.

Remove fuel gauge retainer with fuel gauge unit.
Always replace O-ring with new one.

Put fuel tank upside down.

Apply vacuum pressure to hose end [-13.3 kPa (=100 mmHg, —-3.94 inHg)] with fuel gauge retainer
remaining open and check that the pressure is applicable.

Vacuum/pressure
handy pump

Fuel tank

EVAP/ORVR line

Filler tube

EVAP/ORVR line

Recirculation line

BBIA0248E

& Without CONSULT-II

1.
2.

Remove fuel tank. Refer to FL-9, "FUEL TANK" .
Drain fuel from the tank as follows:

EC-682
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ON BOARD REFUELING VAPOR RECOVERY (ORVR)

S

Remove fuel gauge retainer.
Drain fuel from the tank using a handy pump into a fuel container.

Check refueling EVAP vapor cut valve for being stuck to close as follows.
Blow air into the refueling EVAP vapor cut valve (from the end of EVAP/ORVR line hose), and check that
the air flows freely into the tank. EC

Check refueling EVAP vapor cut valve for being stuck to open as follows.
Connect vacuum pump to hose end.

Remove fuel gauge retainer with fuel gauge unit.
Always replace O-ring with new one.

Put fuel tank upside down.

Apply vacuum pressure to hose end [-13.3 kPa (=100 mmHg, -3.94 inHg)] with fuel gauge retainer
remaining open and check that the pressure is applicable.

Vacuum/pressure

Fuel tank

EVAP/ORVR line

Filler tube

EVAP/ORVR line

Recirculation line

BBIA0248E
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POSITIVE CRANKCASE VENTILATION

POSITIVE CRANKCASE VENTILATION

Description
SYSTEM DESCRIPTION

PFP:11810

UBS00918

Electric throttle
Blow-by hose control actuator

PCV valve PCV valve

Baffle plate Baffle plate

/ Baffle plate

—>: Fresh air
mp : Blow-by gas

Normal condition

Electric throttle
Blow-by hose control actuator

High-load condition

SEC921C

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

The positive crankcase ventilation (PCV) valve is provided to conduct crankcase blow-by gas to the intake
manifold. During partial throttle operation of the engine, the intake manifold sucks the blow-by gas through the
PCV valve. Normally, the capacity of the valve is sufficient to handle any blow-by and a small amount of venti-
lating air. The ventilating air is then drawn from the air inlet tubes into the crankcase. In this process the air
passes through the hose connecting air inlet tubes to rocker cover. Under full-throttle condition, the manifold
vacuum is insufficient to draw the blow-by flow through the valve. The flow goes through the hose connection

in the reverse direction.

On vehicles with an excessively high blow-by, the valve does not
meet the requirement. This is because some of the flow will go
through the hose connection to the air inlet tubes under all condi-
tions.

Component Inspection

PCV (POSITIVE CRANKCASE VENTILATION) VALVE

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

EC-684

Engine not running
or backfiring

Cruising

B

Idling or Acceleration or
decelerating high load
— |: w1
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UBS00919
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POSITIVE CRANKCASE VENTILATION

PCV VALVE VENTILATION HOSE
1. Check hoses and hose connections for leaks.

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

S-ET277
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AUTOMATIC SPEED CONTROL DEVICE (ASCD)

AUTOMATIC SPEED CONTROL DEVICE (ASCD)

System Description

INPUT/OUTPUT SIGNAL CHART

PFP:18930

UBSO009IA

Sensor

Input signal to ECM

ECM function

Actuator

ASCD brake switch

Brake pedal operation

Stop lamp switch

Brake pedal operation

ASCD steering switch

ASCD steering switch operation

Park/Neutral position (PNP)
switch

Gear position

Unified meter and A/C amp.*

Vehicle speed

TCM*

Powertrain revolution

ASCD vehicle speed control

Electric throttle control

actuator

*: These signals are sent to the ECM through CAN communication line.

BASIC ASCD SYSTEM

Refer to Owner's Manual for ASCD operating instructions.

Automatic Speed Control Device (ASCD) allows a driver to keep vehicle at predetermined constant speed
without depressing accelerator pedal. Driver can set vehicle speed in advance between approximately 40 km/
h (25 MPH) and 144 km/h (89 MPH).

ECM controls throttle angle of electric throttle control actuator to regulate engine speed.

Operation status of ASCD is indicated by CRUISE indicator and SET indicator in combination meter. If any
malfunction occurs in ASCD system, it automatically deactivates control.

NOTE:

Always drive vehicle in safe manner according to traffic conditions and obey all traffic laws.

SET OPERATION

Press ASCD CRUISE switch (Main switch). (The CRUISE indicator in combination meter illuminates.)

When vehicle speed reaches a desired speed between approximately 40 km/h (25 MPH) and 144 km/h (89
MPH), press SET switch. (Then SET indicator in combination meter illuminates.)

ACCEL OPERATION

If the RESUME/ACCEL switch is depressed during cruise control driving, increase the vehicle speed until the
switch is released or vehicle speed reaches maximum speed controlled by the system.

And then ASCD will keep the new set speed.

CANCEL OPERATION

When any of following conditions exist, cruise operation will be canceled.

« CANCEL switch is depressed

« More than 2 switches at ASCD steering switch are depressed at the same time (Set speed will be cleared)
« Brake pedal is depressed

« Selector lever is changed to N, P, R position

« Vehicle speed decreased to 13 km/h (8 MPH) lower than the set speed

« VDC/TCS system is operated

When the ECM detects any of the following conditions, the ECM will cancel the cruise operation and inform
the driver by blinking indicator lamp.

« Engine coolant temperature is slightly higher than the normal operating temperature, CRUISE lamp may
blink slowly.
When the engine coolant temperature decreases to the normal operating temperature, CRUISE lamp will
stop blinking and the cruise operation will be able to work by depressing SET switch or RESUME switch.

« Malfunction for some self-diagnoses regarding ASCD control: SET lamp will blink quickly.

If MAIN switch is turned to OFF during ASCD is activated, all of ASCD operations will be canceled and vehicle
speed memory will be erased.

COAST OPERATION

When the SET/COAST switch is depressed during cruise control driving, decrease vehicle set speed until the
switch is released. And then ASCD will keep the new set speed.
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RESUME OPERATION

When the RESUME/ACCEL switch is depressed after cancel operation other than depressing MAIN switch is
performed, vehicle speed will return to last set speed. To resume vehicle set speed, vehicle condition must

meet following conditions.
o Brake pedal is released
« A/T selector lever is in other than P and N positions (A/T models)

o Clutch pedal is released (M/T models)
« Vehicle speed is greater than 40 km/h (25 MPH) and less than 144 km/h (89 MPH)
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Component Description
ASCD STEERING SWITCH

Refer to EC-557 .

ASCD BRAKE SWITCH
Refer to EC-567 .

ASCD CLUTCH SWITCH
Refer to EC-567 .

STOP LAMP SWITCH
Refer to EC-567 .

ELECTRIC THROTTLE CONTROL ACTUATOR
Refer to EC-403 , EC-405, EC-411 and EC-416.

ASCD INDICATOR
Refer to EC-666 .
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SERVICE DATA AND SPECIFICATIONS (SDS) PFP:00030
Fuel Pressure
Fuel pressure at idling kPa (kg/cm? , psi) Approximately 350 (3.57, 51) -
EC
Idle Speed and Ignition Timing
M/T: 625450 rpm
Target idle speed No load*t (in P or N position) 4-speed A/T: 700150 rpm
5-speed A/T: 675150 rpm
Air conditioner: ON In P or N position 825 rpm or more
Ignition timing In P or N position 15° +5° BTDC

*1: Under the following conditions:

« Air conditioner switch: OFF

« Electric load: OFF (Lights, heater fan & rear window defogger)
« Steering wheel: Kept in straight-ahead position

Calculated Load Value
Conditions Calculated load value % (Using CONSULT-Il or GST)
At idle 5-35
At 2,500 rpm 5-35
Mass Air Flow Sensor
Supply voltage Battery voltage (11 - 14V)
Output voltage at idle 1.1-1.5*V
. . 2.0 - 6.0 g-m/sec at idle*
Mass air flow (Using CONSULT-II or GST) 7.0 - 20.0 g-m/sec at 2,500 rpm*

*: Engine is warmed up to normal operating temperature and running under no load.

Intake Air Temperature Sensor
Temperature °C (°F) Resistance kQ
25 (77) 1.94 - 2.06
80 (176) 0.295 - 0.349
Engine Coolant Temperature Sensor
Temperature °C (°F) Resistance kQ
20 (68) 21-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260
EGR Temperature Sensor
Temperature °C (°F) Resistance kQ
0 (32) 0.73-0.88
50 (122) 0.74 - 0.082
100 (212) 0.011 - 0.014
Air Fuel Ratio (A/F) Sensor 1 Heater
Resistance [at 25°C (77°F)] ‘ 3.3-4.3Q
Heated Oxygen sensor 2 Heater
Resistance [at 25°C (77°F)] ‘ 5.0-7.0Q
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Crankshaft Position Sensor (POS)

Refer to EC-269, "Component Inspection” .

Camshaft Position Sensor (PHASE)

Refer to EC-277, "Component Inspection” .
Throttle Control Motor

UBS009IK

UBS009IL

UBS009IM

Resistance [at 25°C (77°F)]

Approximately 1 - 15Q

Injector

UBSO009IN

Resistance [at 20°C (68°F)]

13.5-17.5Q

Fuel Pump

UBS00910

Resistance [at 25°C (77°F)]

Approximately 1.0Q
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