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DIAGNOSTIC TROUBLE CODE (DTC) CHART

Description DTC SPN FMI
RS-485 Rx Inactive 1621 0 31
RS-485 Rx Noise 1622 0 31
RS-485 Invalid Packet Format 1623 0 31
RS-485 Shutdown Request 1624 0 31
BPS1 high voltage 1220 27 3
BPS1 low voltage 1221 27 4
BPS1 higher than BPS2 1224 27 0
BPS1 lower than BPS2 1225 27 1
Unable to reach higher BPS 1226 27 7
BPS1/2 simultaneous voltages out of range 1228 27 31
FPP2 high voltage 2128 29 3
FPP2 low voltage 2127 29 4
FPP2 higher than IVS limit 2116 29 0
FPP2 lower than IVS limit 2140 29 1
TPS1 high voltage 123 51 3
TPS1 low voltage 122 51 4
TPS1 higher than TPS2 221 51 0
TPS1 lower than TPS2 121 51 1
Unable to reach higher TPS 2112 51 7
TPS1/2 simultaneous voltages out of range 2135 51 31
DBW drive current high 2118 51 5
Roadspeed loss 502 84 1
FPP1 high voltage 2122 91 3
FPP1 low voltage 2123 91 4
FPP1 higher than IVS limit 2115 91 0
FPP1 lower than IVS limit 2139 91 1
FPP1 higher than FPP2 2126 91 16
FPP1 lower than FPP2 2121 91 18
FPP1/2 simultaneous voltages out of range (redundancy lost) 1121 91 31
J1939 ETC message receipt lost 1630 91 19
J1939 ETC message loss while in-gear 1651 91 9
Primary FP high voltage 92 94 3
Primary FP low voltage 91 94 4
Primary fuel pressure high 88 94 0
Primary fuel pressure low 87 94 1
Oil pressure low (switch) 524 100 1
Oil pressure low stage 1 (sender) 520 100 18
Oil pressure low stage 2 (sender) 524 100 1
Oil pressure high (sender) 521 100 0
Oil pressure sender high voltage 523 100 3
Oil pressure sender low voltage 522 100 4
IAT high voltage 113 105 3
IAT low voltage 112 105 4
IAT higher than expected 1 111 105 15
IAT higher than expected 2 127 105 0
MAP high pressure 108 106 16
MAP low voltage 107 106 4
BP high pressure 2229 108 0
BP low pressure 129 108 1
ECT / CHT high voltage 118 110 3
ECT / CHT low voltage 117 110 4
ECT higher than expected 1 116 110 15
ECT higher than expected 2 217 110 0
CHT higher than expected 1 1521 110 16
CHT higher than expected 2 1522 110 0
Failed to reach operating temperature 128 110 31
Cooling water flow lower than expected 2560 110 1
Vbat Voltage high 563 168 15
Vbat Voltage low 562 168 17
Exhaust gas temperature high 2428 173 0
FT gasoline high 183 174 3
FT gasoline low 182 174 4
EMWT 1 high voltage 1411 441 3
EMWT 1 low voltage 1413 441 4
EMWT 1 higher than expected level 1 1415 441 15
EMWT 1 higher than expected level 2 1417 441 0
EMWT 2 high voltage 1412 442 3
EMWT 2 low voltage 1414 442 4
EMWT 2 higher than expected level 1 1416 442 15
EMWT 2 higher than expected level 2 1418 442 0
ERWT 1 high voltage 1421 443 3
ERWT 1 low voltage 1423 443 4
ERWT 1 higher than expected level 1 1425 443 15
ERWT 1 higher than expected level 2 1427 443 0
ERWT 2 high voltage 1422 444 3
ERWT 2 low voltage 1424 444 4




Description DTC SPN FMI
ERWT 2 higher than expected level 1 1426 444 15
ERWT 2 higher than expected level 2 1428 444 0
Max govern speed override 726 515 15
RPM higher than expected 219 515 31
Fuel rev limit 1111 515 16
Spark rev limit 1112 515 0
Unable to achieve low target speed 1114 515 31
IVS stuck at-idle, FPP1/2 match 2130 558 5
IVS stuck off-idle, FPP1/2 match 2131 558 6
Flash checksum invalid 601 628 13
COP failure 606 629 31
RTI 1 loss 1612 629 31
RTI 2 loss 1613 629 31
RTI 3 loss 1614 629 31
AD loss 1615 629 31
Invalid interrupt 1616 629 31
RAM failure 604 630 12
Lockoff open / ground short 6 632 4
Lockoff short to power 7 632 3
Crank loss 337 636 4
Crank sync noise 336 636 2
Never crank synced at start 16 636 8
CAN1 Tx failure 1626 639 12
CAN1 Rx failure 1627 639 12
J1939 TSC1 message receipt lost 1629 639 9
CAN1 address conflict failure 1628 639 13
Tach output ground short 2618 645 4
Tach output short to power 2619 645 3
1 Injector Loop Open or Low-Side Short to Ground 261 651 5}
1 Injector Coil Shorted 262 651 6
2 Injector Loop Open or Low-Side Short to Ground 264 652 5)
2 Injector Coil Shorted 265 652 6
3 Injector Loop Open or Low-Side Short to Ground 267 653 5)
3 Injector Coil Shorted 268 653 6
4 Injector Loop Open or Low-Side Short to Ground 270 654 5}
4 Injector Coil Shorted 271 654 6
5 Injector Loop Open or Low-Side Short to Ground 273 655 5)
5 Injector Coil Shorted 274 655 6
6 Injector Loop Open or Low-Side Short to Ground 276 656 5)
6 Injector Coil Shorted 277 656 6
7 Injector Loop Open or Low-Side Short to Ground 279 657 5}
7 Injector Coil Shorted 280 657 6
8 Injector Loop Open or Low-Side Short to Ground 282 658 5)
8 Injector Coil Shorted 283 658 6
9 Injector Loop Open or Low-Side Short to Ground 285 659 5)
9 Injector Coil Shorted 286 659 6
10 Injector Loop Open or Low-Side Short to Ground 288 660 5}
10 Injector Coil Shorted 289 660 6
Glow Plug Control Unit Failure 670 676 11
PWM1-Gauge1 open / ground short 1631 697 5
PWM1-Gauge1 short to power 1632 697 6
PWM2-Gauge2 open / ground short 1633 698 5
PWM2-Gauge2 short to power 1634 698 6
PWM3-Gauge3 open / ground short 1635 699 5
PWM3-Gauge3 short to power 1636 699 6
PWM4-Gauge4 open / ground short 1637 700 5
PWM4-Gauge4 short to power 1638 700 6
AUX Temperature 3 high 1441 703 0
AUX Temperature 3 low 1442 703 1
AUX Pressure 3 high 1454 703 0
AUX Pressure 3 low 1455 703 1
AUX Temperature 4 high 1443 704 0
AUX Temperature 4 low 1444 704 1
AUX Pressure 4 high 1456 704 0
AUX Pressure 4 low 1457 704 1
AUX analog PUD4 high 1547 713 3
AUX analog PUD4 low 1548 713 4
AUX analog PUD6 high 1567 714 3
AUX analog PUD6 low 1568 714 4
AUX analog PUD7 high 1569 715 3
AUX analog PUD7 low 1571 715 4
AUX DIG4 high 1572 716 3
AUX DIG4 low 1573 716 4
Cam loss 342 723 4
Cam sync noise 341 723 2
EGO open / lazy pre-cat 1 134 724 10
Knock 1 sensor open 327 731 4
Knock 1 excessive signal 326 731 2
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Description DTC SPN FMI
Knock retard at limit 1325 731 15
Buzzer control ground short 1641 920 4
Buzzer open 1642 920 5
Buzzer control short to power 1643 920 3
PWM6 open / ground short 1661 925 5)
PWMB6 short to power 1662 925 3
PWM?7 open / ground short 1663 926 5
PWM? short to power 1664 926 3
Brake output open / ground short 1671 1074 4
Brake output short to power 1672 1074 3
5VE1 high voltage 643 1079 3
5VE1 low voltage 642 1079 4
5VE1/2 simultaneous out-of-range 1611 1079 31
5VE2 high voltage 653 1080 3
5VE2 low voltage 652 1080 4
TIP/TOP high voltage 238 1127 3
TIP/TOP low voltage 237 1127 4
APS1 high voltage 1211 1188 3
APS1 low voltage 1212 1188 4
APS1 higher than APS2 1215 1188 0
APS1 lower than APS2 1216 1188 1
Unable to reach higher APS 1217 1188 7
APS2 high voltage 1213 1189 3
APS2 low voltage 1214 1189 4
Unable to reach lower APS 1218 1189 7
WGP high voltage 1131 1192 3
WGP low voltage 1132 1192 4
MIL control ground short 1644 1213 4
MIL open 650 1213 5)
MIL control short to power 1645 1213 3
CAN2 Tx failure 1646 1231 12
CAN2 Rx failure 1648 1231 12
CAN2 address conflict failure 1650 1231 13
CAN3 Tx failure 1647 1235 12
CANS3 Rx failure 1649 1235 12
CAN3 address conflict failure 1653 1235 13
Fuel run-out longer than expected 148 1239 7
1 Spark Plug or Coil Failure 1351 1268 11
1 Primary Loop Open or Low-Side Short to Ground 2300 1268 5)
1 Primary Coil Shorted 2301 1268 6
1 External Spark Module Coil Failure 351 1268 31
External Spark Module Failure 350 1268 31
2 Spark Plug or Coil Failure 1352 1269 11
2 Primary Loop Open or Low-Side Short to Ground 2303 1269 5
2 Primary Coil Shorted 2304 1269 6
2 External Spark Module Coil Failure 352 1269 31
3 Spark Plug or Coil Failure 1353 1270 11
3 Primary Loop Open or Low-Side Short to Ground 2306 1270 5
3 Primary Coil Shorted 2307 1270 6
3 External Spark Module Coil Failure 353 1270 31
4 Spark Plug or Coil Failure 1354 1271 11
4 Primary Loop Open or Low-Side Short to Ground 2309 1271 5
4 Primary Coil Shorted 2310 1271 6
4 External Spark Module Coil Failure 354 1271 31
5 Spark Plug or Coil Failure 1355 1272 11
5 Primary Loop Open or Low-Side Short to Ground 2312 1272 5
5 Primary Coil Shorted 2313 1272 6
5 External Spark Module Coil Failure 355 1272 31
6 Spark Plug or Coil Failure 1356 1273 11
6 Primary Loop Open or Low-Side Short to Ground 2315 1273 5
6 Primary Coil Shorted 2316 1273 6
6 External Spark Module Coil Failure 356 1273 31
7 Spark Plug or Coil Failure 1357 1274 11
7 Primary Loop Open or Low-Side Short to Ground 2318 1274 5
7 Primary Coil Shorted 2319 1274 6
7 External Spark Module Coil Failure 357 1274 31
8 Spark Plug or Coil Failure 1358 1275 11
8 Primary Loop Open or Low-Side Short to Ground 2321 1275 5
8 Primary Coil Shorted 2322 1275 6
8 External Spark Module Coil Failure 358 1275 31
9 Spark Plug or Coil Failure 1359 1276 11
9 Primary Loop Open or Low-Side Short to Ground 2324 1276 5
9 Primary Coil Shorted 2325 1276 6
9 External Spark Module Coil Failure 359 1276 31
10 Spark Plug or Coil Failure 1360 1277 11
10 Primary Loop Open or Low-Side Short to Ground 2327 1277 5
10 Primary Coil Shorted 2328 1277 6
10 External Spark Module Coil Failure 360 1277 31
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Description DTC SPN FMI
Start relay control ground short 616 1321 4
Start relay coil open 615 1321 5
Start relay coil short to power 617 1321 3
Start command stuck active 1675 1321 31
1 Misfire detected 1311 1323 11
1 Emissions/catalyst damaging misfire 301 1323 31
2 Misfire detected 1312 1324 11
2 Emissions/catalyst damaging misfire 302 1324 31
3 Misfire detected 1313 1325 11
3 Emissions/catalyst damaging misfire 303 1325 31
4 Misfire detected 1314 1326 11
4 Emissions/catalyst damaging misfire 304 1326 31
5 Misfire detected 1315 1327 11
5 Emissions/catalyst damaging misfire 305 1327 31
6 Misfire detected 1316 1328 11
6 Emissions/catalyst damaging misfire 306 1328 31
7 Misfire detected 1317 1329 11
7 Emissions/catalyst damaging misfire 307 1329 31
8 Misfire detected 1318 1330 11
8 Emissions/catalyst damaging misfire 308 1330 31
9 Misfire detected 1319 1331 11
9 Emissions/catalyst damaging misfire 309 1331 31
10 Misfire detected 1320 1332 11
10 Emissions/catalyst damaging misfire 310 1332 31
FPump motor loop open or high-side shorted to ground 2632 1347 5)
FPump motor high-side shorted to power 2634 1347 6
FPump relay control ground short 628 1348 4
Fpump relay coil open 627 1348 5
Fpump relay coil short to power 629 1348 3
Service Interval Expired 1604 1350 31
J1939 Shutdown Request 1625 1384 31
AUX Temperature 1 high 1439 1385 0
AUX Temperature 1 low 1440 1385 1
AUX Temperature delta T 1 high 1445 1385 0
AUX Temperature delta T 1 low 1446 1385 1
AUX Temperature 2 high 1438 1386 0
AUX Temperature 2 low 1437 1386 1
AUX Temperature delta T 2 high 1447 1386 0
AUX Temperature delta T 2 low 1448 1386 1
AUX Pressure 1 high 1450 1387 0
AUX Pressure 1 low 1451 1387 1
AUX Pressure delta P 1 high 1458 1387 0
AUX Pressure delta P 1 low 1459 1387 1
AUX Pressure 2 high 1452 1388 0
AUX Pressure 2 low 1453 1388 1
AUX Pressure delta P 2 high 1460 1388 0
AUX Pressure delta P 2 low 1461 1388 1
Secondary FP high voltage 2296 1390 3
Secondary FP low voltage 2295 1390 4
Secondary fuel pressure high 1088 1390 0
Secondary fuel pressure low 1087 1390 1
Power relay control ground short 686 1485 4
Power relay coil open 685 1485 5)
Power relay coil short to power 687 1485 3
Relay off high voltage 1602 1485 0
Relay on low voltage 1603 1485 1
Hardware ID Failure 1674 1634 2
Calibration Configuration Error 1673 1634 13
TIP/TOP active 236 1692 2
Control over boost 234 1692 0
Control under boost 299 1692 1
PWMS open / ground short 1665 2646 5
PWMS8 short to power 1666 2646 3
PWM9 open / ground short 1669 2647 5
PWM9 short to power 1670 2647 3
PWM10 open / ground short 1676 2648 5
PWM10 short to power 1677 2648 3
PWM11 open / ground short 1678 2649 5
PWM11 short to power 1679 2649 3
PWM12 open / ground short 1680 2650 5
PWM12 short to power 1681 2650 3
1 CR Injector High-Side Short to Ground 2261 2651 5
1 CR Injector Low-Side Short to Power 2262 2651 3
PWM13 open / ground short 1682 2651 5
PWM13 short to power 1683 2651 3
2 CR Injector High-Side Short to Ground 2264 2652 5
2 CR Injector Low-Side Short to Power 2265 2652 3
PWM14 open / ground short 1684 2652 5
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Description DTC SPN FMI
PWM14 short to power 1685 2652 3
3 CR Injector High-Side Short to Ground 2267 2653 5
3 CR Injector Low-Side Short to Power 2268 2653 3
PWM15 open / ground short 1686 2653 5
PWM15 short to power 1687 2653 3
4 CR Injector High-Side Short to Ground 2270 2654 5
4 CR Injector Low-Side Short to Power 2271 2654 3
PWM16 open / ground short 1688 2654 5
PWM16 short to power 1689 2654 3
5 CR Injector High-Side Short to Ground 2273 2655 5
5 CR Injector Low-Side Short to Power 2274 2655 3
PWM17 open / ground short 1690 2655 5
PWM17 short to power 1691 2655 3
6 CR Injector High-Side Short to Ground 2276 2656 5
6 CR Injector Low-Side Short to Power 2277 2656 3
PWM18 open / ground short 1692 2656 5
PWM18 short to power 1693 2656 3
7 CR Injector High-Side Short to Ground 2279 2657 5
7 CR Injector Low-Side Short to Power 2280 2657 3
PWM19 open / ground short 1694 2657 5
PWM19 short to power 1695 2657 3
8 CR Injector High-Side Short to Ground 2282 2658 5
8 CR Injector Low-Side Short to Power 2283 2658 3
PWM20 open / ground short 1696 2658 5
PWM20 short to power 1697 2658 3
PWM21 open / ground short 1698 2659 5
PWM21 short to power 1699 2659 3
PWM22 open / ground short 1700 2660 5
PWM22 short to power 1701 2660 3
PWM23 open / ground short 1702 2661 5
PWM23 short to power 1703 2661 3
1 Glow Plug Open/Power Short 3001 2899 3
2 Glow Plug Open/Power Short 3002 2899 3
3 Glow Plug Open/Power Short 3003 2899 3
4 Glow Plug Open/Power Short 3004 2899 3
5 Glow Plug Open/Power Short 3005 2899 3
6 Glow Plug Open/Power Short 3006 2899 &
7 Glow Plug Open/Power Short 3007 2899 3
8 Glow Plug Open/Power Short 3008 2899 3
9 Glow Plug Open/Power Short 3009 2899 3
10 Glow Plug Open/Power Short 3010 2899 3
1 Glow Plug Short to Ground 671 2899 4
2 Glow Plug Short to Ground 672 2899 4
3 Glow Plug Short to Ground 673 2899 4
4 Glow Plug Short to Ground 674 2899 4
5 Glow Plug Short to Ground 675 2899 4
6 Glow Plug Short to Ground 676 2899 4
7 Glow Plug Short to Ground 677 2899 4
8 Glow Plug Short to Ground 678 2899 4
9 Glow Plug Short to Ground 679 2899 4
10 Glow Plug Short to Ground 680 2899 4
UEGO1 return voltage shorted high 8906 3056 3
UEGO1 return voltage shorted low 8907 3056 4
UEGO2 return voltage shorted high 3040 3057 3
UEGO?2 return voltage shorted low 3041 3057 4
CR Injection Bank Boost Voltage Low, Bank 1 3100 3100 4
CR Injection Bank Boost Voltage Low, Bank 2 3101 3101 4
CR Injection Bank Internal Fault, Bank 1 3102 3102 31
CR Injection Bank Internal Fault, Bank 2 3103 3103 31
IMV Loop Open or Short to Ground 3104 3104 5
IMV Coil Short or Short to Power 3105 3105 6
UEGO1 sense cell voltage high 8910 3217 3
UEGO1 sense cell voltage low 8911 3217 4
UEGO1 pump voltage shorted high 8908 3218 3
UEGO1 pump voltage shorted low 8909 3218 4
UEGO1 internal processor fault 8901 3221 31
UEGO1 internal supply voltage low 8920 3221 0
UEGO1 drift is out-of-tolerance 8921 3221 15
UEGO1 drift is out-of-tolerance - level 2 3030 3221 16
UEGO1 cal resistor voltage high 8904 3221 3
UEGO1 cal resistor voltage low 8905 3221 4
EGOH1 open / ground short 31 3222 4
EGOH1 short to power 32 3222 3
UEGO1 heater supply high voltage 8902 3222 3
UEGO1 heater supply low voltage 8903 3222 4
UEGO1 sense cell slow to warm up 8914 3222 10
UEGO1 sense cell impedance high 8916 3222 0
UEGO1 heater open / ground short 3031 3222 4
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Description DTC SPN FMI
UEGO1 heater short to power 3032 3222 3
UEGO1 pump voltage at high drive limit 8912 3225 3
UEGO1 pump voltage at low drive limit 8913 3225 4
UEGO1 pump cell slow to warm up 8915 3225 10
UEGO1 pump cell impedance high 8917 3225 0
UEGO1 pump cell impedance low 8918 3225 1
EGOH2 open / ground short 51 3232 4
EGOH2 short to power 52 3232 3
UEGO2 sense cell voltage high 3044 3256 3
UEGO2 sense cell voltage low 3045 3256 4
UEGO2 pump voltage shorted high 3042 3257 &
UEGO2 pump voltage shorted low 3043 3257 4
UEGO?2 internal processor fault 3033 3260 31
UEGO?2 internal supply voltage low 3055 3260 1
UEGO?2 drift is out-of-tolerance 3034 3260 15
UEGO2 drift is out-of-tolerance - level 2 3035 3260 16
UEGO2 cal resistor voltage high 3038 3260 3
UEGO?2 cal resistor voltage low 3039 3260 4
EGOHS3 open / ground short 37 3261 4
EGOHS3 short to power 38 3261 3
UEGO2 heater supply high voltage 3036 3261 3
UEGO2 heater supply low voltage 3037 3261 4
UEGO?2 sense cell slow to warm up 3048 3261 10
UEGO2 sense cell impedance high 3050 3261 0
UEGO2 heater open / ground short 3053 3261 4
UEGO2 heater short to power 3054 3261 3
UEGO2 pump voltage at high drive limit 3046 3264 3
UEGO2 pump voltage at low drive limit 3047 3264 4
UEGO2 pump cell slow to warm up 3049 3264 10
UEGO2 pump cell impedance high 3051 3264 0
UEGO2 pump cell impedance low 3052 3264 1
EGOH4 open / ground short 57 3271 4
EGOH4 short to power 58 3271 3
APS1/2 simultaneous voltages out of range 1219 3464 31
FT gaseous fuel extremely low 186 3468 1
5VE3 high voltage 699 3511 3
5VE3 low voltage 698 3511 4
MAP higher than expected 1068 3563 15
CFV RLV charge pressure low 89 3601 17
CFV RLYV test failed 2665 3601 7
Unable to reach lower TPS 2111 3673 7
BPS2 high voltage 1222 3822 3
BPS2 low voltage 1223 3822 4
Unable to reach lower BPS 1227 3822 7
Envirotech receipt lost 1601 4490 18
Catalyst monitor - exhaust P low 2170 4755 1
Catalyst monitor - exhaust P high 2171 4755 0
HBB drive current high 1230 5264 6
HBA drive current high 1229 5386 6
AL high gasoline bank1 171 520200 0
AL low gasoline bank1 172 520200 1
AL high gasoline bank2 174 520201 0
AL low gasoline bank2 175 520201 1
AUX DIG5 high 1574 520202 3
AUX DIG5 low 1575 520202 4
AL high LPG 1161 520202 0
AL low LPG 1162 520202 1
AUX DIG6 high 1576 520203 3
AUX DIG6 low 1577 520203 4
AL high NG 1163 520203 0
AL low NG 1164 520203 1
AUX DIG7 high 1578 520204 3
AUX DIG7 low 1579 520204 4
CL high gasoline bank1 1155 520204 0
CL low gasoline bank1 1156 520204 1
AUX DIG8 high 1581 520205 3
AUX DIG8 low 1582 520205 4
CL high gasoline bank2 1157 520205 0
CL low gasoline bank2 1158 520205 1
AUX DIG9 high 1583 520206 3
AUX DIG9 low 1584 520206 4
CL high LPG 1151 520206 0
CL low LPG 1152 520206 1
AUX DIG10 high 1585 520207 3
AUX DIG10 low 1586 520207 4
CL high NG 1153 520207 0
CL low NG 1154 520207 1
EGO open / lazy pre-cat 2/post-cat 1 154 520208 10
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Description DTC SPN FMI
AUX DIG11 high 1589 520209 3
AUX DIG11 low 1591 520209 4
EGO open / lazy post-cat 1 140 520209 10
AUX DIG12 high 1592 520210 3
AUX DIG12 low 1593 520210 4
EGO open / lazy post-cat 2 160 520210 10
Gasoline cat monitor bank 1 420 520211 10
Gasoline cat monitor bank 2 430 520212 10
LPG cat monitor 1165 520213 10
NG cat monitor 1166 520214 10
AUX analog PD1 high 1515 520215 3
AUX analog PD1 low 1516 520215 4
AUX analog PU1 high 1511 520216 3
AUX analog PU1 low 1512 520216 4
AUX analog PU2 high 1513 520217 3
AUX analog PU2 low 1514 520217 4
AUX analog PU3 high 1517 520218 3
AUX analog PU3 low 1518 520218 4
AUX analog PUD1 high 1541 520219 3
AUX analog PUD1 low 1542 520219 4
AUX analog PUD2 high 1543 520220 3
AUX analog PUD2 low 1544 520220 4
AUX analog PUD3 high 1545 520221 3
AUX analog PUD3 low 1546 520221 4
AUX DIG1 high 1551 520222 3
AUX DIG1 low 1552 520222 4
AUX DIG2 high 1553 520223 3
AUX DIG2 low 1554 520223 4
Water Intrusion Detection 1558 520224 3
AUX DIG3 high 1555 520224 3
AUX DIG3 low 1556 520224 4
Shift actuator feedback out-of-range 916 520226 3
Shift unable to reach desired gear 919 520226 7
Shift actuator or drive circuit failure 920 520226 31
PWM5 open / ground short 1639 520230 5
PWMS5 short to power 1640 520230 6
FT gaseous fuel high 188 520240 3
FT gaseous fuel low 187 520240 4
Knock 2 sensor open 882 520241 4
Knock 2 excessive signal 331 520241 2
FPP1 invalid voltage and FPP2 disagrees with IVS (redundancy lost) 2120 520250 31
FPP2 invalid voltage and FPP1 disagrees with IVS (redundancy lost) 2125 520250 31
FPP1/2 do not match each other or the IVS (redundancy lost) 1122 520250 31
TPS2 high voltage 223 520251 3
TPS2 low voltage 222 520251 4
IAC ground short 508 520252 6
IAC coil open/short 509 520252 5
EPR / CFV regulation pressure higher than expected 1171 520260 0
EPR / CFV regulation pressure lower than expected 1172 520260 1
EPR/ CFV comm lost 1173 520260 31
EPR / CFV voltage supply high 1174 520260 3
EPR / CFV voltage supply low 1175 520260 4
EPR / CFV internal actuator fault detection 1176 520260 7
EPR / CFV internal circuitry fault detection 1177 520260 12
EPR / CFV internal comm fault detection 1178 520260 12
CFV flow higher than commanded 1179 520260 15
CFV flow lower than commanded 1180 520260 17
IVS/Brake/Trans-Park interlock failure 1531 520270 31
AUX analog PD2 high 1561 520271 3
AUX analog PD2 low 1562 520271 4
AUX analog PD3 high 1563 520272 3
AUX analog PD3 low 1564 520272 4
AUX analog PUDS5 high 1565 520273 3
AUX analog PUDS5 low 1566 520273 4
AUX analog PUD8 high 1705 520274 3
AUX analog PUD8 low 1706 520274 4
AUX analog PUD9 high 1707 520275 3
AUX analog PUD9 low 1708 520275 4
AUX analog PUD10 high 1709 520276 3
AUX analog PUD10 low 1710 520276 4
AUX analog PUD11 high 1711 520277 3
AUX analog PUD11 low 1712 520277 4
AUX analog PUD12 high 1713 520278 3
AUX analog PUD12 low 1714 520278 4
AUX analog PUD13 high 1715 520279 3
AUX analog PUD13 low 1716 520279 4
AUX analog PUD14 high 1717 520280 3
AUX analog PUD14 low 1718 520280 4
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Description DTC SPN FMI
AUX analog PUD15 high 1719 520281 3
AUX analog PUD15 low 1720 520281 4
AUX analog PUD16 high 1721 520282 3
AUX analog PUD16 low 1722 520282 4
AUX analog PUD17 high 1723 520283 3
AUX analog PUD17 low 1724 520283 4
AUX analog PUD18 high 1725 520284 3
AUX analog PUD18 low 1726 520284 4
AUX analog PUD19 high 1727 520285 3
AUX analog PUD19 low 1728 520285 4
AUX analog PUD20 high 1729 520286 3
AUX analog PUD20 low 1730 520286 4
AUX analog PUD21 high 1731 520287 3
AUX analog PUD21 low 1732 520287 4
AUX analog PUD22 high 1733 520288 3
AUX analog PUD22 low 1734 520288 4
AUX analog PUD23 high 1735 520289 3
AUX analog PUD23 low 1736 520289 4
AUX analog PUD24 high 1737 520290 3
AUX analog PUD24 low 1738 520290 4
AUX analog PUD25 high 1739 520291 3
AUX analog PUD25 low 1740 520291 4
AUX DIG13 high 1741 520292 3
AUX DIG13 low 1742 520292 4
AUX DIG14 high 1743 520293 3
AUX DIG14 low 1744 520293 4
AUX DIG15 high 1745 520294 3
AUX DIG15 low 1746 520294 4
AUX DIG16 high 1747 520295 3
AUX DIG16 low 1748 520295 4
AUX DIG17 high 1749 520296 3
AUX DIG17 low 1750 520296 4
AUX DIG18 high 1751 520297 3
AUX DIG18 low 1752 520297 4
AUX DIG19 high 1753 520298 3
AUX DIG19 low 1754 520298 4
AUX DIG20 high 1755 520299 3
AUX DIG20 low 1756 520299 4
AUX DIG21 high 1757 520300 3
AUX DIG21 low 1758 520300 4
AUX DIG22 high 1759 520301 3
AUX DIG22 low 1760 520301 4
AUX DIG23 high 1761 520302 3
AUX DIG23 low 1762 520302 4
AUX DIG24 high 1763 520303 3
AUX DIG24 low 1764 520303 4
AUX DIG25 high 1765 520304 3
AUX DIG25 low 1766 520304 4
Fuel impurity level high 1182 520401 0
Intake cam / distributor position 11 520800 7
Exhaust cam position 24 520801 7
EPR autozero / lockoff failed 1183 520803 31
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OBD System Check/MIL (Malfunction Indicator Lamp)

ECM
co12
MIL GRMMEL
= - G5 68 " e
+24V in start and run Gr;md

Circuit Description

The fuel system is equipped with OBD (On-Board Diagnostics). The MIL serves as notification of
an engine or fuel system related problem. The MIL also has the ability to flash DTC codes in
what is referred to as the blink code mode. It will display DTCs that have been stored due to a
possible system malfunction. The follow-ing DTC charts in this manual will instruct the technician
to perform the OBD system check. This simply means to verify the operation of the MIL. The
lamp should illuminate when the key is in the ON position, and the engine is not running. This
feature verifies that the lamp is in proper working order. If the lamp does not illuminate with the
vehicle key ON and engine OFF, repair it as soon as possible. Once the engine is in start or run
mode, the lamp should go off. If the lamp stays on while the engine is in the start or run mode, a
current diagnostic trouble code may be set or a problem may exist with the MIL electrical wiring.
The electrical schematic above shows the MIL power source supplied to the lamp. The ECM
completes the circuit to ground to turn the lamp ON.
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DTC 16 — Never Crank Synced At Start

__________

__________

Cam

Conditions for Setting the DTC
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|

Crank +

Crank -

ECM

23

Purple/

24

Orange

e Check Condition: Key-On, Engine Cranking or Running

e Fault Condition: Engine speed > 90 RPM, no sync for 4 revs

e MIL: ON during active fault

Fault Description

Cam +

ECM

The crankshaft and camshaft position sensors are magnetic sensors installed in the block adjacent to
‘coded” trigger wheels that are used to determine crankshaft and camshaft position (with respect to
TDC cylinder #1 compression) and the rotational engine speed. The ECM must see a valid crankshaft
position and camshaft position signal properly aligned during cranking before it can synchronize the
ignition system to initiate starting. If engine speed is greater than 90 RPM and the crank and/or cam
cannot synchronize within 4 cranking revs this fault will set. Typically, conditions triggering this fault will

result in an engine that will not start or run.
Diagnostic Aids

e Check that the crankshaft and/or camshaft position sensors are securely connected to harness
e Check that the crankshaft and/or camshaft position sensors are securely installed on the engine,

and all brackets are tight

e Check crankshaft and/or camshaft position sensor circuits wiring for open circuits
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DTC 107-MAP Low Voltage

: BLEAT GEN 20 n r r n
W IAT Signal
B 2 = 3 FRANET
3 LT GREMN/RED 19 5 Volts
4 LT GRN (41 |-MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

¢ Check Condition: Engine cranking or running

¢ Fault Condition: MAP voltage less than 0.050 with throttle position greater than 2.0% and en-

gine RPM less than 7000.
e MiIL: ON

e Engine Shutdown

Circuit Description

The Manifold Absolute Pressure sensor is a pressure transducer connected to the intake manifold.
It is used to measure the pressure of air in the manifold prior to induction. The pressure reading is
used in conjunction with other inputs to estimate the airflow rate to the engine, which determines
the fuel flow rate. This fault will set if the MAP voltage is less than 0.050 with TPS greater than 2%
and engine RPM is less than 7000. The fault will cause an engine shutdown.
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»  KeyOn, Engine Running
=+ System Mode= "Running”

Does DST dsplay MAP
woltage less than the limit

. Intermittent Problem

DTC 107-MAP Low Voltage

= Hey On Engne Of
= System Mode= "Stopped”

F OTC 842 or 843 are present.
troubleshoot those first

Using a DMM. measure the vokage
potential across 5Vrefl and 5Vrin1 at
connecior

-

-

Faulty Hamess [check SVref

and 5Vrin1 connections)

Faulty ECM (5\ref power supply)

Poor connection at sensor
Faulty MAP sensor

Does DMM indicate a
woltage » 4.7 WVDC?

Jumper the MAP circuit to Viref (5 VDC) in
connector on hamess

Dioes DST dis play MAP
voltage of 4.7 VDC or
greater?

L]

Key off

Disconnect wirrhamess header from ECM
Carefully rermove yellow lock from header
at device oulput terminal

CAREFULLY check resstance betwesn
MAP inmast at ECM header and signal at
device, ¥y NOTE: DO NOT INSERT probe
or object into terminals as this will
cause the terminal to spread and may
no longer make contact with ECM pin.
Spread pins will void warranty! Probe
on the side of terminal.

Fadty Hamess

Is the resistance <5 ez

ohms?

& & @

Reconnect header to ECM

Key On, Engine OfF

System Mode="Stopped”

Probe MAP signal circuit with a test
light connected to battery voltage

Dioes OST display MAP
woltage of 4.0 VDC or

MAFP signal shorted to ground
Faulty ECM connection
Faulty ECM (analog input circuit)

Faulty ECM connection
Faulty ECM (analog imput cincuit)
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DTC 108-MAP High Pressure

1 BLKALT GRN 20 | Sensor Ground
LW |AT Signal
N ) TAN 36 AAAET
3 LT GRNJRED 19 5V alte
4 LT GRN 23 MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

e Check condition: engine running
Fault Condition: MAP greater than 35 psia with TPS less than 10% and engine rpm greater than
1400.

e MIL: ON

e Engine Shutdown

Circuit Description
The MAP (Manifold Absolute Pressure) is measured by the MAP sensor. The MAP pressure value is

used for fuel, airflow and spark calculations. This fault will set in the event the MAP value is greater than
35 psia when the TPS is less than 10% with engine rpm greater than 1400.
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DTC 108-MAP High Pressure

L Key Omn - Engine On
L System Mode="Running"”

If engine idie iz rough, unstable, mizsing or
ncomact dus foa suspected engine machanical
probiem or vacwim leak efc. cormrect the condtion
before confinuing to use this disgnostic chart.

Key Off

Disconnect MAP sensor from hamess
Key On, Engine OfF

System Mode="Stopped”

Does DSET display
MAF greater than that defined in the
diagnostic calibration with engine iding?,

Yes

L] Probe sensor ground circuit with
test light connected to battery
voltage

L Intemitient Problem

Dioes DST display MAP
voltage < 0.100VDC?

*  MAP signal circuit shorted to voltage
» Faulty ECM

L Faulty MAP sensor pressure connection to intake
» Faulty MAP Sensor
L Faulty ECM connection

Dioes test light come on®

. COpen sensor ground circuit
" Faulty ECM




DTC 111-IAT Higher Than Expected Stage 1

1 BLEAT GEN 20 n r r n
LM(\ IAT Signal
-’ 2 = 3 FRANET
3 LT GREMN/RED 19 5 Volts
4 LT GRN (41 |-MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

Check Condition: Engine Running

Fault Condition: Intake Air Temperature greater than 140 degrees F
Condition must be present for a minimum of 30 seconds

MIL: ON

Adaptive: Disabled during active fault

Circuit Description

The TMAP is a combined IAT (Intake Air Temperature) and MAP (Manifold Absolute Pressure)
sensor. A temperature sensitive resistor is used in the TMAP located in the air intake manifold of
the engine. It is used to monitor incoming air temperature, and the output in conjunction with other
sensors is used to determine the airflow to the engine. The ECM provides a voltage divider circuit
so that when the air is cool, the signal reads higher voltage, and lower when warm. This fault will
set if the Intake Air Temperature is greater than 140 degrees F.




DTC 111-IAT Higher Than Expected 1

Diagnostic Aid

This fault will set when inlet air is much hotter than normal. The most common cause of high inlet air
temperature is a problem with the air inlet system.

e Ensure that the air inlet is not obstructed, modified or damaged.

e Ensure the intake air is being sourced from a cool location. Engine heat recirculating into the
intake can cause elevated intake air temperatures.

e Inspect the air inlet system for cracks or breaks that may allow unwanted hot air in to the air in-
let system

e If none of the above can be found, follow the diagnostic steps for DTC 112-IAT Low Voltage.
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DTC 112-IAT Low Voltage

1 BLEAT GEN 20 n r r n
LM |AT Signal
P 2 = 3 FAANET
3 LT GEN/RED 19 5V olts
4 LT GRN (41 | _MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

Check Condition: Engine Cranking or Running

Fault Condition: IAT Sensor Voltage less than 0.050
MIL: ON during active fault

Engine Shutdown

Circuit Description

The TMAP is a combined IAT (Intake Air Temperature) and MAP (Manifold Absolute Pressure)
sensor. A temperature sensitive resistor is used in the TMAP is located in the engine’s air intake or
intake manifold. It is used to monitor incoming air temperature, and the output in conjunction with
other sensors is used to determine the airflow to the engine. The ECM provides a voltage divider
circuit so that when the air is cool the signal reads higher voltage, and lower when warm. This fault
will set if the signal voltage is less than 0.050 volts for 1 second anytime the engine is cranking or
running. The engine will not start if this fault is active, and this fault will cause a shutdown if it

becomes active during engine operation.
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DTC 112-IAT Voltage Low

Key On, Engine Running
System Mode= "Running”

Does DST display IAT a

voltage less the limit
defined in cdibration?

Intermittent Problem

Key Off

Disconnect |AT sensor from harmess
Key On, Engine Off

System Mode= "Stopped”

Yes
Does DST display IAT
voltage of 4 9VDC or
greater?

Faulty IAT sensor

Sensor signal dreuit shorted to ground,
check wireharness for ground short
Faulty ECM
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DTC 113-IAT High Voltage

1 BLHKAT GRN 20 n r Groun
IAT Signal
W 2 = 37 NANAANSBY
3 LT GRN/RED 19 5 Volts
4 LT GRN T MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

Check Condition: Engine Running

Fault Condition: IAT Sensor Voltage greater than 4.950 volts
MIL: ON during active fault

Engine Shutdown

Circuit Description

The TMAP is a combined IAT (Intake Air Temperature) and MAP (Manifold Absolute Pressure) sen-
sor. A temperature sensitive resistor is used in the TMAP is located in the engine’s air intake or intake
manifold. It is used to monitor incoming air temperature, and the output in conjunction with other
sensors is used to determine the airflow to the engine. The ECM provides a voltage divider circuit so
that when the air is cool, the signal reads higher voltage, and lower when warm. This fault will set if
the signal voltage is greater than 4.950 volts for 1 second or longer. The ECM will use a default value
for the IAT sensor in the event of this fault.
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Key On, Engine Off
System Mode= “Stopped”

Coes
DST display |IAT voltage
greater than limit set in
calibration?

. Intemittent Problem

Yes

DTC 113-IAT High Voltage

Disconnect IAT sensor from harness
Jumper across terminals at connector

Yes
Does DST display IAT
voltage of 0.1
ar less?

«  Jumper AT sensor
signal to ground

Does DST display IAT
voltage of 0.1
or less?

Key off

Disconnect wircharness header from ECM
Carefully remove yellow lock from header
at device oufput terminal

CAREFULLY check resistance between
IAT input at ECM header and signal at
device ! NOTE: DO NOT INSERT probe
or objed into terminals as this will
cause the terminal to spread and may
no longer make contact with ECM pin.
Spread pins will void warranty! Probe
on the side of terminal.

. Faulty connecticn to sensor
. Faulty IAT sensor

. Open IAT ground (SWrtn1) circuit
. Faulty connection to sensor
* Faulty IAT sensor

Is the resistance < 5
ohms?

Faulty ECM connection
Faulty ECM

e
-

VN
0
Y

. Faulty Hamess
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DTC 116-ECT Higher Than Expected 1

Signal
TAM | DK GREEN
A 38 /\/\/ﬁ_v_uL
o BLK /LT GRN 50 Sensor Ground
Engine Coolant
Temp Sensor ECM

Conditions for Setting the DTC

Check Condition: Engine Running

Fault Condition: Engine Coolant Temperature reading greater than 220 degrees F. for 15 seconds
MIL: On

Adaptive: Disabled during active fault

Circuit Description

The ECT (Engine Coolant Temperature) sensor is a temperature sensitive resistor located in the engine coolant sensor that
is located in the coolant passage. The ECT is used for engine airflow calculation, fuel enrichment, and ignition timing control
and to enable certain other temperature dependent operations. This code set is designed to help prevent engine damage
from overheating. The ECM provides a voltage divider circuit so when the sensor reading is cool the sensor reads higher
voltage, and lower when warm. This fault will set when the coolant exceeds 220 degrees F for more than 15 seconds.
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DTC 116-ECT Higher Than Expected 1

STEP | aion ] Valuels) | Yes |

Did you perform the On-Board (OBD) System Check? Go to Step (2)
1
. Key ON Go to Step (3)
o DST (Diagnostic Scan Tool) connected in system data mode

Warm engine to normal operating temperature, then run the engine above
2 1200 rpm for at least 60 seconds

Does the DST display ECT temperture of 220 degrees F or greater?

Verify with a temperature gauge that the engine coolant is over 220 Repair cooling system.

degrees F.
3
Does the temperature gauge indicated 220 degrees F. or greater?
Verify ECT Circuit function. Follow diagnostic test procedure for DTC 217 -
(ECT Higher than expected 2)
4
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DTC 117-ECT/CHT Low Voltage

Sianal

TAN i DK GREEN

BLK /LT GRN Sensor Ground

WA VY

Engine Coolant
Temp Sensor ECM

Conditions for Setting the DTC

Check Condition: Engine Running

Fault Condition: ECT sensor voltage less than 0.050
MIL: ON during active fault

Adaptive: Disabled during active fault

Circuit Description

The ECT (Engine Coolant Temperature) sensor is a temperature sensitive re-

sistor located in the engine coolant passage. It is used for the engine airflow

calculation, cold fuel enrichment and to enable other temperature dependent

features. The ECM provides a voltage divider circuit so that when the coolant is

cool, the signal reads higher voltage, and lower when warm (see table). This

fault will set if the signal voltage is less than 0.050 volts for any period longer

than 1 second. The ECM will use a default value for the ECT sensor in the event

of this fault.

Temp Ohms

(deg F) +/-10%
242.4 101
231.9 121
211.6 175
201.4 209
181.9 302
163.1 434
144.9 625
127.4 901
102.4 1,556
78.9 2,689
49.9 5,576
23.5 11,562
-5.7 28,770
-21.2 49,715
-30.8 71,589
-40.0 99,301
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DTC 117-ECT/CHT Voltage Low

Key On, Engine Running
System Mode= “Running”

Does DST display an EC

voltage less the limit
defined in
calibration?

Intermittent Problem

Key Off

Disconnect ECT sensor from harness
Key On, Engine Off

System Mode= “Stopped”

Yes
Does DST display ECT
voltage of 4.9 VDC or
greater?

Faulty ECT
sensor

Sensor signal circuit shorted to ground,
check wireharness for ground short
Faulty ECM
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DTC 118-ECT/CHT High Voltage

Signal
TANM | DK GREEN
g BLKILT GRN 50 Sensor Ground
Engine Coolant
Temp Sensor ECM

Conditions for Setting the DTC

Check Condition: Engine Running

Fault Condition: ECT sensor voltage exceeds 4.950 volts
MIL: ON during active fault

Adaptive: Disabled

Circuit Description

The ECT (Engine Coolant Temperature) sensor is a temperature sensitive resistor lo-
cated in the engine coolant passage. It is used for the engine airflow calculation, cold fuel
enrichment and to enable other temperature dependent features. The ECM provides a
voltage divider circuit so that when the coolant is cool, the signal reads higher voltage,
and lower when warm (see table). This fault will set if the signal voltage is greater than
4.950 volts anytime the engine is running. The ECM will use a default value for the ECT
sensor in the event of this fault.

Temp Ohms

(deg F) +/-10%
242.4 101
231.9 121
211.6 175
201.4 209
181.9 302
163.1 434
144.9 625
127.4 901
102.4 1,556
78.9 2,689
49.9 5,576
23.5 11,562
-5.7 28,770
-21.2 49,715
-30.8 71,589
-40.0 99,301
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DTC 118-ECT/CHT Voltage High

Key On, Engine Off
System Mode= “Stopped”

voltaoe greater than imit

Does DST display EC

set in calibration?

Intermittent Problem

Disconnect ECT sensor from harness
Jumper across terminals at connector

Does DST display EC
voltage of 0.1 orless?

s Jumper ECT sensor
signal to ground

Does DST display EC
voltage of 0.1 orless?

Key off

Disconnect wireharness header from ECM
Carefully remove yellow lock from header
at device output terminal

CAREFULLY check resistance between
ECT inout at ECM header and signal at
device I NOTE: DO NOT INSERT probe
or object into terminals as this will
cause the terminal to spread and may
no longer make contact with ECM pin.
Spread pins will void warranty! Probe
on the side of terminal.

-

+  Faulty connection to sensor
«  Faulty ECT sensar

«  Open ECT ground (5Vrin1) circuit
*  Faulty connection to sensor
*  Faulty ECT sensor

Is the resistance <5 ™
ohms?

Faulty ECM connection
Faulty ECM

No

Y

«  Faulty Hamess
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DTC 121-TPS 1 Lower Than TPS 2

Electronic Throttle ECHM
PMKANHT DEW +
e 117
T TANORN DEW -
116
TP < FPLAT BLU TPS 1 Signal
T 39
BLEK/AT GRM Senzor Ground
l 20
TPS2 ) LT BLU/DK BLU TPS 2 Signal
= 40
LT GRM/MRED 2 Volts
19

Conditions for Setting the DTC

Circuit description

Dual throttle position sensors are used within the throttle that use variable resistors to determine
signal voltage based on throttle plate position. TPS 1 will read low voltage when closed and TPS 2
will read high voltage when closed. The TPS 1 and TPS 2 percentages are calculated from these
voltages. Although the voltages are different, the calculated values for the throttle position percent-
ages should be very close to the same. The TPS values are used by the ECM to determine if the
throttle is opening as commanded. This fault will set if TPS 1 is 20% (or more) lower than TPS 2. At
this point the throttle is considered to be out of specification, or there is a problem with the TPS signal

Check Condition: Key ON

Fault Condition: TPS 1 20% lower than TPS 2
MIL: ON for remainder of key on cycle

Engine shutdown

circuit. The MIL command is on and the engine will shut down.
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DTC 121 TPS 1 Lower Than TPS 2

«  Key On, Engine Of
" System Mode="Stopped”

. Enable "DBEW Test’ mode
" Slowly depress FPP sensor

NOTE To sweep throiffle on stafionary
appiications, go fo DBW page and
type desired throttle opening % in the
TPS Command box.

Is TP51 and TPSE2 diference
greater than defined in
calibration?

" Intemittent Problem

Key Off

Disconnect throttle from hamess
Key On, Engine OFf

System Mode="Stopped”
Enable "DBW Test' mode

Yes

Is the voltage for both TPS1
nd TPS2 <0100 VDCZ

*  Connect TPS1 signal to the 5V reference at
thmitle comnector while obsenving TFE1 voltage.

Repedf for TP52

*  TPS (the one over 0. 1volts) is shored
to voltage in the harness
L Faulty ECM

. Faulty Connection at Throtte
. Faulty Throttle

Does DST dis play both TPS1 and
TPS2 woltage over 4.90 VDC when
each is connected to SVref?

*  Keyoff

. Discomnect wireharness header from ECM

L Carefuly remove yellow lock from header
at device oulput terminal

. CAREFILLY check resistance between
TPS1 & 2 imput at ECM header and signal
at device 1, NOTE: DO NOT INSERT
probe or object into terminals as this
will cause the terminal to spread and
may na longer make contact with ECM
pin. Spread pins will void warranty!
FProbe on the side of terminal.

TPE1 or TPS2 signal shorted to ground in hamess
Faulty ECM connection
Faulty ECM

ez

Are both resistances <
5 ohms?

*  Faulty Hamess
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DTC 122-TPS 1 Low Voltage

Electronic Throttle ECM
PHEAHT DBEBW +

e 4 117
T TANIORN DBW -

1 116

TP51 PPLAT BLU TPS 1 Signal

39

-
57 ]

BLK/AT GRN Sensor Ground

LT BLU/DK BLU TPS 2 Signal

40

LT GRN/RED 2 Yolts

19

TP52

F 3
on

WAA—— A

|

co17

Conditions for Setting the DTC

Check Condition: Cranking or Running

Fault Condition: TPS sensor less than 0.200 volts
MIL: ON during active fault

Engine shutdown

Circuit Description

Dual throttle position sensors are used within the throttle that use variable resistors to determine
signal voltage based on throttle plate position. TPS1 will read lower voltage when closed and TPS2
will read higher voltage when closed. The TPS1 and TPS2 percentages are calculated from these
voltages. Although the voltages are different, the calculated values for the throttle position percent-
ages should be very close to the same. The TPS values are used by the ECM to determine if the
throttle is opening as commanded. The TPS is not serviceable and in the event of a failure the elec-
tronic throttle assembly must be replaced. This fault will set if the TPS 1 voltage is less than 0.200
volts. The MIL command is ON and the engine will shut down.



*  Slowly depress FP while
obsarving TPS1 voltage.

NOTE: Toswesp throtfle on
sfafionary appfcations,go fo DEW
page and fype desired Firotie
apening % in the TPS Command
box.

With the throtile
open, does DST display
TS woltage < fault
condifion defined in the
calibrafion?

Mo

Y

¢+ Slowly release FPP sensaor
while obserding TPS1
voltage.

NOTE: Toswesp throtfle on
sfafionary appfcations,go fo DEW
page and fype desired Firotie
apening % in the TPS Command
box.

Yes

Dioes TPS1 voltage
ever fall below the fault
condifon defned in the
calibration?

DTC 122 TPS 1 Signal Voltage Low

Key On, Engine OfF
System Mode="Stopped”
Enable "DBW Test’ mode

Is TPS1 voltage low (< 1.00
VDC) at 0% TPS by design?

With the throttle

dosed, does DST display Yes

| J

TPS1 voltage < fault
condifon defned in the
calibration?

#  Slowly depress FP while
obsening TPS1 voltage.

NOTE: Tozwesp throttle on
stationary appiicafions, go to DBW
page and iype desired hirofie
apening % in the TPS Command
baoux.

fes

Does TPS1 woltage
ever fall below the fault
condifion defined in
the calibration?,

Intemnittent Problem

TP31 signal shaorted to ground in hamess

Faulty ECM connection |

Faulty ECM
Faulty Throttle (TPS)

Key OfF

Disconnect throtthe from harness

Y

o Jumper SVref! to TPS1 signal
circuit at throttle connector

I+ Hey On, Engine OF

I System Mode= "Siopped

Dioes DET display
TPE1 woltage = 4.0
VDC?

Yas |,

Poor Throdtle Connedion
Faulty Throttle

Key off

Disconnect wireharness header from ECM
Carsfully remove yellow lock from header
at device ouput terminal

CAREFULLY check resistance between
TPS1 input at ECM header and signal at
device. 1, NOTE: DO NOT INSERT probe
or chject into terminals as this will
cause the terminal to spread and may
nolonger make contact with ECM pin.
Spread pins will void warranty! Probe
on the side of terminal.

‘Are both resistances
5 ohms?

No

L.

*  Faulty Hamess
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DTC 123-TPS 1 High Voltage

Electronic Throttle ECM
PMNEKAHT DEW +
= 0 117
T TANIORN DBW -
1 116
eI = PPLALT BLU TPS 1 Signal
T~ = 39
BLEK/AT GRN Sensor Ground
l 2 20
TPS2 LT BLU/DK BLU TPS 2 Signal
- 5
o 40
| 3 LT GRN/RED 5 Volts
19
co17

Conditions for Setting the DTC

Check Condition: Cranking or Running

Fault Condition: TPS sensor voltage exceeds 4.800 volts
MIL: ON during active fault

Engine shutdown

Circuit Description

Dual throttle position sensors are used within the throttle that use variable resistors to determine
signal voltage based on throttle plate position. TPS1 will read lower voltage when closed and
TPS2 will read higher voltage when closed. The TPS1 and TPS2 percentages are calculated
from these voltages. Although the voltages are different, the calculated values for the throttle
position percentages should be very close to the same. The TPS values are used by the ECM
to determine if the throttle is opening as commanded. The TPS is not serviceable and in the
event of a failure the electronic throttle assembly must be replaced. This fault will set if the TPS
1 voltage exceeds 4.800 volts. The MIL command is ON and the engine will shut down.
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*  Showly depress FP while
obsenving TPS1 voltage.

stationary applications,go fo DBW
page and fype desired throttle
opening % in the TPS Command
box.

With the thraottle
open, does DST display
TPS1 voltage = fault
condifion defned in
the calibration?

Yes

*  Sowly release FPP sensor
while obsending TPS1
voltage.

NOTE: To sveep throftle on
sationary applications,go fo DBW
page and fype desired throttle
opening % in the TPS Command
box.

DTC 123 TPS 1 Signal Voltage High

Key On, Engine Off
System Mode="Stopped”
Enable ‘DBW Test mode

NOTE: To sweep throttle on _.’,40

Is TP51 voltage low (= 1.00
VDIC) at 0% TPS by design?

With the thrattle
dosed does DST displ
TPS51 voltage = fault
condifion defined in
the: calibration?

+  Slowly depress FP while
obsening TPS31 voltage.

NOTE To sweep throfifle on
stationary applications,go to DBW
page and type desired firofie
opening % in the TPS Command
box.

Key Off

Disconnect throttle from hamess
Key On, Engine Off

System Mode= "Stopped”

Does DST display’
TP51 voltage < 0.20
VDC?

TP51 signal shorted to power
Faulty ECM

Does TPS1
voltage ever exceedthe
fault condition defined in
the calibration?

- Intermittent Problem

Probe TPS1 sensor ground circuit at
connector with test light connected to
hattery voltage

Does test Ight

illuminate? .

Faulty throttle connection
Faulty throttle

* Open sensor ground
*  Faulty ECM
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DTC 127-1AT Higher Than Expected 2

BLKALT GRN

20 nsor Groun
L\M\ |AT Signal
_V TAN - -
LT GREN/RED 19 5 Volts
LT GRN ? MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

o Check Condition: Engine Running
Fault Condition: Intake Air Temperature greater than 155 degrees F. with engine speed

greater than 600 rpm

¢ Fault condition must be active for longer than 5 seconds

MIL: ON for active fault
e Engine Shut Down

Circuit Description

The TMAP is a combined IAT (Intake Air Temperature) and MAP (Manifold Absolute Pressure)
sensor. A temperature sensitive resistor is used in the TMAP located in the intake manifold of
the engine. It is used to monitor incoming air temperature, and the output in conjunction with
other sensors is used to determine the airflow to the engine. The ECM provides a voltage divider
circuit so that when the air is cool, the signal reads a higher voltage, and lower when warm. This
fault will set if the intake air temperature is greater than 155 degrees F. with engine speed
greater than 600 rpm. The MIL light command is on during this active fault and the engine will

shut down.
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DTC 127-IAT Higher Than Expected 2

Diagnostic Aid

e This fault will set when inlet air is much hotter than normal. The most common cause of high
inlet air temperature is a problem with the air inlet system. Ensure that the air inlet is not
obstructed, modified or damaged, and that hot air from the engine, exhaust, or radiator is not
recirculating into the air inlets.

¢ Inspect the air inlet system for cracks or breaks that may allow heated air into the air inlet
system.

¢ If none of the above can be found, follow the diagnostic steps for DTC 112-IAT Low Voltage.
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DTC 129-BP Low Pressure

1 BLKAT GRN 20 r r r n
W IAT Signal
- 2 = 57 NANAET
3 LT GRN/RED 19 5 Volts
4 LT GRN ? MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

Check Condition: Key ON

Fault Condition: BP less than 8.30 psia
MIL: ON for active fault

Adaptive: Disabled

Circuit Description

The BP (Barometric Pressure) is estimated from the TMAP sensor. The barometric pressure value
is used for fuel and airflow calculations. This fault sets in the event the BP value is out of the normal
range.



- Keay On, Engine Off
- Systemn Mode= "Stoppad”

oes DET display BP less
than defined in the diagnosfic

calibration?

&  |ntermittent Problem

Yao *

DTC 129-BP Low Pressure

. Key Off

Disconnect MAP sensor from harmess

s Jumper the MAD ereuit to Siref! (S
WDC) in connactor on hamaess

& Koy On Engine Off

«  Systermn Mode= "Stoppad”

Does DST display BF =
14 0 pgia?

* Key off

s+ Disconnect wirghamess header from ECM

& Carafully removae vellew lock frem headar
at device output terminal

&  CAREFULLY check resistance betwasan
MAP inout at ECM header and signal at
device, ﬁNDTE: DO NOT INSERT probe
or object into terminals as this will
cause the terminal to spread and may
no lenger make contact with ECM pin.
Spread pins will void warranty! Probe
an the side of terminal,

«  Poor connection at sensar
. Faulty MAP sensor

- Faulty Hamess |-

Reconnect header to ECM

Eey On Engine OfF

Eyetern Mode= *Stoppad”

Probe MAF signal circuit with a test
light connected to batlery voltage

-
-
No |s the resistance <5 .YES-, .
ohma?

L]
=  Swoltreference is open or shorted to ground Yes
»  Faulty ECM connection =t
® Faulty ECM

Does DST display BP =
140 pzia?

s BRMAP signal circuit shorted to ground
#  Faulty ECM zennection
& Faulty ECM
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DTC-148 Fuel Run-out Longer Than Expected

Customer Interface Connector

ECM

white/black

33 B

88 It blue/white c

LP Lockeff NG Lockoff

2av P

Conditions for Setting the DTC

e Check Condition: Key OFF
e Fault Condition: Engine run down time greater than 10 seconds
e MIL-ON

Circuit Description

The fuel shut off valves are supplied system battery power from the VSW fused source. The ECM
then provides a path to ground to turn the valve on. This fault will set in the event the engine
continues to run for more than 10 seconds after the key is turned off. This fault indicates a pos-
sible problem with the electric fuel shut-off valve, or a wiring issue.
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DTC-148 Fuel Run-out Longer Than Expected

Action Value(s) \ Yes
Did you perform the On-Board (OBD) Sys- | - Go to Step
tem Check? (2)
Disconnect the natural gas lockoff solenoid | System Go to Step Go to Step
connector. Voltage (3) (5)
Using a DVOM check for power across ter-
minals A and B while cranking the engine,
then turn the key to the OFF position
Did the voltage immediately turn OFF with
the
key cycle?
Turn off the natural gas manual valve. Intermittent Go to Step
Start the engine and let it idle until the en- problem. 4)
gine stops. See inter-
(THIS MAY TAKE SEVERAL MINUTES) mittent
Did the engine ever stop? problems in
the electri-
cal section
of this man-
ual.
Replace the natural gas lockoff solenoid. Go to Step _
Is the replacement complete? (8)
Key OFF Repair the Go to Step
Disconnect the ECM wire harness header natural gas (6)
connector solenoid
Using a DVOM check for continuity be- control
tween header connector pin 33 and engine short to
ground ground
Do you have continuity?
Inspect the ECM wire harness and con- Correct the Go to Step
nector for damage corrosion or problem as (7)
contamination required.
Did you find a problem? See wire
harness re-
pair.
Replace the ECM Go to Step

Is the replacement complete?

(8)
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Step

Action

Remove all test equipment except the
DST.

Connect any disconnected components,
fuses, etc.

Using the DST clear DTC information from
the ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle to
full operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test
parameters of DTC-359 check for any
stored codes.

Does the engine operate normally with
no stored codes?

VETETS)) \ Yes
System OK

No
Go to OBD

System
Check
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DTC 154 — EGO2 Open/Lazy

DK GREEN / WHT
- + B 47

EGO1/2/3/4 (HO2S 1/2/3/4)

Sensor
BLK /LT GRM
A 20

5Vrni

/
D LT BLUE / WHT 64
EGOH1/2/3/4
Heater (PWM-to-Gnd)

C

ECM

NHD 7 HNId

To System Power Relay

Conditions for Setting the DTC
e Check Condition: Key-On, Engine Running
e Fault Condition: EGO cold persistently for greater than 120 seconds
e MIL: ON during active fault

Fault Description

In a post-catalyst configuration, the HEGO/H20S sensor is a switching-type sensor around stoichiom-
etry that measures the oxygen content downstream of the catalyst for two main functions: 1) to compare
it to the oxygen content upstream of the catalyst to determine how efficiently the catalyst is using oxygen
to determine its effectiveness and 2) trim the commanded equivalence ratio target to maximize the
catalyst conversion efficiency.

This fault will set if the sensor element is cold, non-responsive, or inactive for 120 seconds. Cold, non-
responsive, or inactive are determined based on two criteria: 1) a measurement of the feedback sense
element (zirconia) to determine its temperature or 2) a lack of change in sensor feedback.
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DTC 154 — EGO2 Open/Lazy

Key on - Engine running
Run Mede= “Running”
Fuel Control Mode="CL Active” or “CL+Adapt”

*  Warm engine to normal operating
temperature (ECM must have
been powered for = 5 minutes)

*  [Ensure that Clesed-Loop is Active
(CL Aclive or CL+=Adapf)

Is HO2S voltage fixed
betwesn 0.4 and 0.6 volts 7

. Uging a DMM, check
confinuity from ECM header
to HO25 heater low-side
circuit

- Check continuity from
HO25 heater high-side o
power relay

Is the resistance = 5

Using a DMM, check continuity from
ECM header to HO2S signal at
SENsSor connector

Check continuity from HO25 signal
return at sensor connector to Analog
Retum at the ECM header

Is the resistance < 5

. Using a DST check the HEGO
impedance feedback versus tamget

Iz impedance within +/-
50 ohme of tamget?

¥

and retest.

Replace HO2S Sensor

ohms?

. Repair wiring harness
and retest

=  With the HO25 sensor connected to

*  Alternatively, with the HO25 sensor

the wireharness measure the heater
conirol duty-cycle acmss heater + and
— at sensor

connected to the wireharness measure
the heater control voltage across
heater + and — at sensor

ohms?
+  Repair wiring harness
and retest
Yes
+  HOZ25 Heater is not functional Yes

or sensor element is cracked
Replace HO2S Sensor

Does measured DC or
voltage = commanded DC or
wvoltage displayed in DST?

Y

+  [Replace ECM

Yes

¥

Is HO25 properiy
functioning 7

was faulty

. HO25 sensor
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DTC 187 — Fuel Temperature Gaseous Low

e
| ! Jj” (AUX_ana PU1, PU2, etc )
| { \ ."ll\“— - I -""".
| VAL A s WAV—

! p—
: B |e : 5V_rint T We=+EVDC
: Thermistor I

|
|
| : ECM
: FT Sensor !

Conditions for setting DTC

e Key on, Engine on

e Fault Conditions: FT voltage less than normal operating voltage or fuel temperature less than

normal operating temperature.

Fault Description
The Fuel Temperature sensor is a thermistor (temperature sensitive resistor) integrated into
the EPR fuel outlet. It is used to monitor the gaseous fuel temperature exiting the EPR to be
used as an input in a fuel temperature estimation of the temperature entering the gaseous
mixer. This information is used to calculate a real-time fuel pressure correction in order to
reduce fueling errors. The ECM provides a voltage divider circuit so that when the fuel is
cool, the signal reads higher voltage, and lower when warm.

DTC 187 — Diagnostic Troubleshooting Tree

s+  Key On, Engine Running
s  System Mode= "Running”

Key Off

Key On, Engine Off

System Mode= “Stopped”

Watt for fuel pump fo stop running
Disconnect FT sensor from hamess

Does DST display FT a
voltage less the limit
defined in cdibration?

e Intermittent Problem
o Condition is operating
condifion dependent

Yes

Does DST display FT
voltage of 4 9VDCor
greater?

¢  Faulty FT sensar

s  Sensor signal arcuit sherted to ground,
check wireharness for ground short
+  Faulty ECM
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DTC 217- ECT Higher Than Expected 2

Signal
TAN | DK GREEN
A 38 /\/\/ML
5 BLKJ/LT GRN 20 Sensor Ground
Engine Coolant
Temp Sensor ECM

Conditions for Setting the DTC

Check Condition: Engine Running

Fault Condition: Engine Coolant Temperature reading or estimate greater than 230 degrees F. for greater than
10 seconds

MIL: On

Engine shutdown will occur

Circuit Description

The ECT (Engine Coolant Temperature) sensor is a temperature sensitive resistor located in the engine coolant sensor that
is located in the coolant passage. The ECT is used for engine airflow calculation, fuel enrichment, and ignition timing control
and to enable certain other temperature dependent operations. This code set is designed to help prevent engine damage
from overheating. The ECM provides a voltage divider circuit so when the sensor reading is cool the sensor reads higher
voltage, and lower when warm. This fault will set when the coolant exceeds 230 degrees F. for more than 10 seconds.
Engine shutdown will occur if this code occurs.
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DTC 217-ECT Higher Than Expected 2

This is not an electronic fault; the engine is running too hot. The cooling system should be thoroughly inspected to find the
root cause of the overheating.

Is the cooling system full?

Is the coolant in the cooling system the proper type, and is it the proper 50/50 mix of coolant and water?

Are the fan belts intact and tight?

Is the radiator clean? Debris on the radiator core and impede airflow through the radiator and cause the engine to
overheat. Bear in mind that most engines are equipped with pusher fans, so the side of the radiator core closest to
the engine will be the one to get coated with debris. Fan guards may need to be removed in order to inspect and
properly clean the radiator core.

Is hot air recirculating around the radiator, or is hot exhaust being drawn into the airflow through the radiator?

52



DTC 221-TPS 1 Higher Than TPS 2

Electronic Throttle ECHM
PHNKMWHT DEW +
= 4 117
T TANIORN DEW -
1 116
s =. FPLAT BLU TPS 1 Signal
T- 6 39
BLK/AT GRN Senzor Ground
l 2 20
TP$2 LT BLU/DK BLU TPS 2 Signal
+ 5
= 40
3 LT GRM/RED S Volts
/ 19
co17

Conditions for Setting the DTC

Check Condition: Key ON

Fault Condition: TPS 1 20% higher than TPS2
MIL: ON for remainder of key on cycle

Engine shutdown

Circuit Description

Dual throttle position sensors are used within the throttle that use variable resistors to determine
signal voltage based on throttle plate position. TPS 1 will read lower voltage when closed and
TPS 2 will read higher voltage when closed. The TPS 1 and TPS 2 percentages are calculated
from these voltages. Although the voltages are different, the calculated values for the throttle
position percentages should be very close to the same. The TPS values are used by the ECM
to determine if the throttle is opening as commanded. The TPS is not serviceable and in the
event of a failure the electronic throttle assembly must be replaced. This fault will set if TPS 1
is 20% (or more) higher than TPS 2. At this point the throttle is considered to be out of specifi-
cation, or there is a problem with the TPS signal circuit. The MIL command is ON and the engine
will shut down.
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DTC 221 TPS 1 Higher Than TPS 2

. Key On, Engine Off
. System Mode="Stopped”

. Enable 'DEW Test' mode
. Slowly depress FPP sensar

NOTE: To sweep throttie on stafionary
spplicafions, go fo DBW page and
type desired throffle opening % in the
TPS Command bax.

Is TPS1 and TPS2 difference
more than the fBult condition
defined in the
calibration?

» Intermittent Problem

fes

Hey Off

Disconnect throttle from harness
Hey On, Engine Off

System Mode="Stopped”
Enable "'DBW Test mode

Yes

Is the woltage for both TP31
nd TPS2Z < 0.100 WVDICT,

»  TPS (the one over 0. 1velis) is shorted
to voltage inthe harness
+  Faulty ECM

. Faulty Connection at Throttle
. Faulty Throttle

*  Connect TPS1 signal to the 5V reference at
thmotile connector while obsaerving TPS 1 voltage.

Repedt for TPS2

Does DET display both TPS1 and
TPS52 voltage over4.90 VDC when
each is connected to 5\Vref?

Mo

Y

. Key off

. Disconnect wircharness header from ECM

. Carefully remove yellow lock from header
at device oulput t2rminal

. CAREFULLY check resistance between
TPS1 & Zinput at ECM header and signal
at device Iy NOTE: DO NOT INSERT
probe or object into terminals as this
will cause the terminal to spread and
may no longer make contact with ECM
pin. Spread pins will void warranty!
Probe on the side of terminal.

Y

TPS1 or TPS2 signal shorted to ground in hamess

Faulty ECM conmection
Faulty ECM

*hc

. Faulty Hamess
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DTC 222-TPS 2 Signal Voltage Low

Electronic Throttle ECM
PMKMHT DEW +
= 4 117
T TANIORN DEW -
1 116
TSI = PPLAT BLU TPS 1 Signal
T- 6 39
BLK/AT GREN Senzor Ground
l 2 20
TPS2 LT BLU/DK BLU TPS 2 Signal
+ 5
> 40
3 LT GRM/RED S Volts
e 19
co17

Conditions for Setting the DTC

e Check Condition: Cranking or Running
e Fault Condition: TPS 2 sensor voltage less than 0.200 volts
e MIL: ON during active fault

Circuit Description

Dual throttle position sensors are used within the throttle that use variable resistors to determine
signal voltage based on throttle plate position. TPS1 will read lower voltage when closed and TPS2
will read higher voltage when closed. The TPS1 and TPS2 percentages are calculated from these
voltages. Although the voltages are different, the calculated values for the throttle position percent-
ages should be very close to the same. The TPS values are used by the ECM to determine if the
throttle is opening as commanded. The TPS is not serviceable and in the event of a failure the
electronic throttle assembly must be replaced. This fault will set if the TPS 2 voltage is less than
0.200 volts. The MIL command is ON.
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. Slowly depress FP whie
absarving TP52 voltage.

NOTE: Tozweep throftle on
sfafionary applications, go fo DE W
page and fype desired firotfle
apening % in the TPS Command
bax

Dioes DST display TPS2
woltage < 0.2 VDC with the
throttle cpen?

. Slowty release FPP sensor
while observing TP52
valtage.

NOTE: To zweep throftle on
sfationary applications, go to DB W
page and fype desired frotfie
opening % in the TPS Command
bax

DTC 222 TPS 2 Signal Voltage Low

. Key On, Engine Off
. Systemn Mode="Stcpped”
. Enablz 'DBW Test' mode

Is TPS52 voltage low (< 1.00
VDC) at 0% TPS by design?

Droes TPS2 voltage
ever fall below 0.2

Dioes ST display TP32
voltage < 0.2 VDC with the
throtile ciosed?

as

L Slowty depress FP while
ocbsening TPS2 wltage.

NOTE: To sweep throttie an
stationary applications,go to DBW
page and fype desired firoftie
opening % in the TPS Command
bax.

Does TPS2 vaoltage
ever fall below 0.2

Intemnittent Problem

Y

Key Off
Disconnect throttie from harness

kL

b Jumper S\Wref! to TPS2 signal
cincuit at throttle connector
P KeyOn, Engine OF

P System Mode="Siopped”

Dioes DST display
TPSE2 vaoltage = 4.0
VDC?

es

¥ No

Y

. Poor Thottle Connection
. Faulty Throttle

Key off

Disconnect wireharmess header from ECM
Carefully remove yellow lock from header

at device output terminal

CAREFULLY check resistance between
TPS2 ingut at ECM header and signal at
device  T\NOTE: DO NOT INSERT probe

or chject into ferminals as this will

cause the terminal to spread and may
no longer make contact with ECM pin.
Spread pins will void warranty! Probe

on the side of terminal.

TP352 signal shorted to ground in hamess

Faulty ECM connection
Faulty ECM
Faulty Throttle (TPS)

Y

+hc:

. Faulty Hamess
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DTC 223-TPS 2 Signal Voltage High

Electronic Throttle ECHM
PMNKANHT DEwW +
O 4 117
T TANJORN DEW -
1 116
TR = PPLAT BLU TPS 1 Signal
Tc 6 39
BLEK/AT GRN Sensor Ground
l 2 20
TPS2 ) LT BLU/DK BLU TPS 2 Signal
Pa § 40
3 LT GRMN/RED 5 Yolts
P 19

co17

Conditions for Setting the DTC

¢ Check Condition: Cranking or Running
e Fault Condition: TPS 2 sensor exceeds 4.800 volts
e MIL: ON during active fault

Circuit Description

Dual throttle position sensors are used within the throttle that uses variable resistors to determine
signal voltage based on throttle plate position. TPS1 will read lower voltage when closed and
TPS2 will read higher voltage when closed. The TPS1 and TPS2 percentages are calculated from
these voltages. Although the voltages are different, the calculated values for the throttle position
percentages should be very close to the same. The TPS values are used by the ECM to determine
if the throttle is opening as commanded. The TPS is not serviceable and in the event of a failure
the electronic throttle assembly must be replaced. This fault will set if the TPS 2 voltage is greater
than 4.800 volts. The MIL command is ON.
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. Slowly depress FP while
observing TPS2 voltage.

NOTE: To sweep throttie on
stationary applications,go to DBW
page and fype desired ihrottle
opening % in the TPS Command
box.

Yes

Does DST display TPS2
voltage 4.80 VDC with the
throtile open?

* Slowly release FPP sensor
while observing TP32
voltage.

NOTE: To sweep throftle on
stationary applications,go fo DBW
page and type desired throttle
opening % in the TPS Command
box.

Does TPS2 voltage
ever exceed 4.80
VDC?

Mo

DTC 223 TPS 2 Signal Voltage High

»  Key On, Engine Off
s System Mode="Stopped”
. Enable ‘DBW Test’ mode

Is TPS2 voltage low (< 1.00
VDC) at 0% TPS by desion?

Does DST display TPS2

Y.
voltage = 480 VDC withthe >

throttle closed?

No

«  Slowly depress FP while
observing TPS2 voltage.

NOTE Tosweep throttie on
stationary applications,go to DBW
page andtype desired throftie
opening % in the TPS Command
box.

Dioes TPS2 voltage
ever exceed 4.80
vDC?

=1+ Intemittent Problem

Key Off

Disconnect throttle from harness
Key On, Engine Off

System Mode= "Stopped”

Does DST displ
TPS2 voltage = 0.20
VDC?

TPS2 signal shorted to power
Faulty ECM

¥ No

Probe TPS2 sensar ground circuit at
connecior with test light connected o
battery voltage

Y

Does test light ves

iluminate?

Faulty thmoftle connection
Faulty throttle

*No

«  Open sensor ground
«  Faulty ECM
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DTC 234 — Boost Control Overboost Failure

: BLEKALT GRN 20 M r r M
W |AT Signal
P 2 = 3 FARANSET
3 LT GRN/RED 19 5 Volts
4 LT GRN I MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC
e Check Condition: Key-On, Engine Running
e Fault Condition: MAP is greater than 8 psia, slave MAP is 1.5 psi higher than master MAP for
45 seconds
e MIL: ON during active fault
e Engine Shutdown

Fault Description

A V-series engine has separate fuel systems and throttles for the master (right) side and slave (left)
side of the engine. In order to ensure that all cylinders are equally contributing power the manifold
absolute pressure must be nearly the same on both sides of the engine. The engine compares the
data coming from the MAP sensors on both sides. This fault will set if the ECU measures MAP on the
slave side is at least 1.5 psi higher than the master MAP for 45 seconds. The MIL command is ON and
the engine will shut down.

Diagnostic Aid

This fault indicates that the boost on the master side is lower than the boost on the slave side; it does
not necessarily mean the slave side boost is too high. This is most often caused by a leak in the CAC
piping on the master side, causing the master side boost to be lower than the slave. Check all hose
clamps on the CAC piping to make sure they’re properly clamped and tight, and make sure there are
no tears in any of the silicone boots. Pay particular attention to the boots and clamps located under-
neath the bridge over the valley of the engine by the ECUs, as they are prone to coming loose due to
vibration and are difficult to inspect.
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Step

DTC 234 — Boost Control Overboost Failure

Action
Check all hose clamps on the CAC piping to make sure
they are in the proper locations and tight. Clamps are lo-
cated at the turbocharger compressor outlet, underneath
the bridge over the valley of the engine, at the CAC core
inlet, at the CAC core outlet, and at the throttle body inlet.
Are clamps tight?

Yes
Proceed to Step
2

No
Tighten clamps,
making sure the
clamp is not lo-
cated on the edge
of either the sili-
cone boot or the
pipe. Clear fault
and test engine

Inspect all silicone boots on CAC piping to make
sure there are no tears or holes in the boots. Are

Proceed to Step
3

Replace dam-
aged boot(s),

2 boots OK? clear fault and re-
test engine
Check the wastegate actuator pressure lines on both | Proceed to Step | Repair
3 turbos to make sure they are connected, the clamps | 4 loose/damaged
are tight, and the hose is not damaged and leaking. hose, clear fault
Are the hoses OK? and retest engine
Perform a spark kill test while running the engine un- | Proceed to Step | Diagnose the is-
der approximately 20% load. Monitor MAP for 5 sue with the weak
4 | changes as each cylinder is disabled. See “Perform- cylinder
ing a spark Kill test” section of this manual for more
information. Are all cylinders contributing equally?
Remove the TIP and MAP sensors and inspect for Proceed to Step | Proceed to Step
damage/dirt. Clean the sensors. Reinstall the MAP 6 5B
5p | sensor from the slave side on the master side, and
the MAP sensor from the master side in the slave
side. Clear all faults, run the engine and try to recre-
ate the fault. Did the DTC 234 fault come back?
Is DTC 299 now active? Replace MAP Intermittent fault
sensor currently
5B .
installed on slave
side
Inspect the turbocharger: Remove the exhaust pipe | Proceed to Step | Replace the tur-
from the turbine outlet of the slave turbo, and re- 7 bocharger
move the fuel system and intake boot from the
6 | compressor inlet. Inspect the compressor and tur-

bine wheels for damage. Make sure the wheels spin
freely. Do turbine/compressor wheels pass inspec-
tion?
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Step

Action
Remove the wastegate cover from the turbochargers
and inspect the wastegate. Make sure the wastegate
is undamaged and sealing properly. Remove the re-
taining ring from the actuator linkage and remove the
wastegate actuator from the arm. Make sure the
wastegate arm moves freely and the valve opens
and closes. Make sure the wastegate actuator
moves — there will be substantial spring pressure but
you should be able to pull the rod out of the actuator
slightly. Does the wastegate pass inspection?

Yes
Intermittent prob-
lem

No
Replace the tur-
bocharger
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DTC 236 — TIP/TOP Active

T |

I |

I

[ : LT GRN | RED 19

[ 3 ] 5Vext1

I |

I |

: < 4 : WHITE / LT GRN 82

| | TIP Signal
I |

| | BLK /LT GRN

| 1 |

| | 5Vrtn1

I |

I |

| TIP Sensor | ECM
- - - __ _ 4

Conditions for Setting the DTC
e Check Condition: Key On, Engine Running
e Fault Condition: TIP < 16 psia and MAP > 18 psia
e MILon
e Adaptive disabled

Fault Description

The engine uses a throttle inlet pressure (TIP) sensor upstream of the throttle valve to monitor incoming
throttle pressure. The TIP should always be higher than the MAP. If MAP is ever at 18 psia or higher
and TIP is reading at less than 16 psia, a TIP/TOP active fault is logged.

Diagnosing the Fault

Check to make sure the wiring for the TIP and MAP sensors is not reversed. The two sensors are
identical and they are close enough to each other that it is possible to swap the connectors. The TIP
sensor, located on the charge air piping, should have three wires at the connector while the MAP sen-
sor, located on the throttle body adapter on the intake manifold, should have four wires at the connector.
If the wiring for the sensors is correct, check to ensure the sensor is properly installed in the CAC piping.
It should be held in place with a retaining bolt. Ensure it is fully installed into the pipe and the bolt is
tight.

If the installation is correct, remove the sensor and inspect for damage. Replace the sensor with a
known good part and test again.
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DTC 237 — TIP/TOP Low Voltage

T |

I |

I

[ : LT GRN | RED 19

[ 3 ] 5Vext1

I |

I |

: < 4 : WHITE / LT GRN 82

| | TIP Signal
I |

| | BLK /LT GRN

| 1 |

| | 5Vrtn1

I |

I |

| TIP Sensor | ECM
- - - __ _ 4

Conditions for Setting the DTC
e Throttle Inlet Pressure
e Check Condition: Key On, Engine Off
e Fault Condition: TIP voltage less than 0.2V
e MILon
e Adaptive disabled

Fault Description

The engine uses a throttle inlet pressure (TIP) sensor upstream of the throttle valve to monitor incoming
throttle pressure. This fault will set when the TIP sensor voltage feedback is sensed as lower than the
sensor should normally produce as set in the diagnostic calibration.

Diagnosing the Fault

In many cases, this condition is caused by the TIP sensor being disconnected from the engine harness,
an open-circuit or short-to-ground of the TIP sensor circuit in the wire harness, a loss of sensor refer-
ence voltage, or a failure of the sensor.
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Key On, Engine Running

System Mode="Running”

Diges DST display TIF

. Intemnittent Problem

DTC 237 — TIP/TOP Low Voltage

*  KeyOn, Engine Off
»  System Mode= "Stopped”
T

Y

If DTC 842 or 642 are present,
troubleshoot those first

Using a DMM, measure the volage
potential acress Srefl and Svrind at
connecior

Faulty Hamess [check Sref

and S\Wrinl connections)

Faulty ECM (5Wref power supply)

Jumper the TIP druit to Vref (5 VDC) in
connector on hamess

Poor connection at sensor
Faulty TIP sansor

Mo
L Faulty Hamess

Does DST display TIP
voltage of 4.7 WVDCor
greater?

*No

Key off

Disconnect wireharness hesder from ECAM

Carefully remove yellow lock from header
at device oulput terminal

CARBFULLY check resistance between
TIP imput at ECM header and signal at

device 14 NOTE: DO NOT INSERT probe

or ohject into ferminals as this will
cause the terminal to spread and may
no longer make contact with ECM pin.
Spread pins will void warranty! Probe
on the side of terminal.

v

W,
|5 the resistance < 5 =

ohms?

Reconnect header to ECM

Key On, Engine OF

Systemn Mode= "Stopped”

Probe TIP signal circuit with atest
light connected to batery woltage

Does DST display TIF
woltage of 4.0 VDC or
greater?

Faulty BECM connection
Faulty BECM (analog imput ccuith

TP signal shored o ground
Faulty ECM connection
Faulty ECM [analog input circuit)
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DTC 238 — TIP/TOP High Voltage

T |

I |

I

I : LT GRN /RED 19

| 3 | 5Vext1

I |

I |

: < 4 : WHITE / LT GRN 82

| | TIP Signal
I |

| | BLK/LT GRN

I 1 |

| | 5Vrtn1
I |

I |

| TIP Sensor | ECM
- - - __ _ 4

Conditions for Setting the DTC
e Throttle Inlet Pressure

e Check Condition: Key On, Engine Off

e Fault Condition: TIP voltage greater than 4.8V
e MILon

e Adaptive disabled

Fault Description

The engine uses a throttle inlet pressure (TIP) sensor upstream of the throttle valve to monitor incoming
throttle pressure. This fault will set when the TIP sensor voltage feedback is sensed as higher than the

sensor should normally produce as set in the diagnostic calibration.

Diagnosing the Fault

In many cases, this condition is caused by the TIP circuit being shorted to a voltage source of a failure

of the sensor.
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*  Key On- Engine On
s System Mode="Running”

Does DST display TIP pressure greater
than that defined in the diagnostic
calibration with engine idling?

*  Intermittent Problem

DTC 238 — TIP/TOP High Voltage

Key Off

Disconnect TIP sensor from harness
Key On, Engine Off

System Mode="5topped”

Yes
Does DST display TIP
voltage < 0.100 WDC?

TIP signal circuit shorted to voltage
Faulty sensor
Faulty ECM

*  Probesensor ground circuit with
test light connected to battery

voltage

Does test ight come on?

Faulty TIP Sensor
Faulty ECM connection

Open sensor ground circuit
Faulty ECM
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DTC 299 — Boost Control Underboost Failure

1 BLKALT GRN 20 M r r M
W |AT Signal
P 2 = 3 FANAANSET
3 LT GRN/RED 19 5 Volts
p LT GRN I MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC
e Check Condition: Key On, Engine Running
e Fault Condition: MAP is greater than 8 psia, slave MAP is 1.5 psi lower than master MAP for
45 seconds
e MIL: ON during active fault
e Engine Shutdown

Fault Description

A V-series engine has separate fuel systems and throttles for the master (right) side and slave (left)
side of the engine. In order to ensure that all cylinders are equally contributing power the manifold
absolute pressure must be nearly the same on both sides of the engine. The engine compares the
data coming from the MAP sensors on both sides. This fault will set if the ECU measures MAP on the
slave side is at least 1.5 psi lower than the master MAP for 45 seconds. The MIL command is ON and
the engine will shut down.

Diagnostic Aid

This fault indicates that the boost on the slave side is lower than the boost on the master side. This is
most often caused by a leak in the CAC piping. Check all hose clamps on the CAC piping to make sure
they’re properly clamped and tight, and make sure there are no tears in any of the silicone boots. Pay
particular attention to the boots located underneath the bridge over the valley of the engine by the
ECUs, as they are prone to coming loose due to vibration and are difficult to inspect.
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DTC 299 — Boost Control Underboost Failure

Step Action Yes No
Check all hose clamps on the CAC piping to make Proceed to Tighten clamps,
sure they are in the proper locations and tight. Step 2 making sure the
Clalmtps acrle Ioca:ﬁq[hat Lh% turbocha;[]ger CI(I)mprfetshsor clamp is not located
outlet, underneath the bridge over the valley of the .
1 engine, at the CAC core inlget, at the CAC c)(;re out- ?hnem?] ee 2%?::: ee !
let, and at the throttle body inlet. Are clamps tight? b .
oot or the pipe.
Clear fault and test
engine
Inspect all silicone boots on CAC piping to Proceed to Replace damaged
2 | make sure there are no tears or holes in the Step 3 boot(s), clear fault
boots. Are boots OK? and retest engine
Check the wastegate actuator pressure lines on | Proceed to Repair loose/dam-
3 both turbos to make sure they are connected, Step 4 aged hose, clear
the clamps are tight, and the hose is not dam- fault and retest en-
aged and leaking. Are the hoses OK? gine
Perform a spark kill test while running the en- Proceed to Diagnose the issue
gine under approximately 20% load. Monitor Step 5 with the weak cylin-
4 MAP for changes as each cylinder is disabled. der
See “Performing a spark kill test” section of this
manual for more information. Are all cylinders
contributing equally?
Remove the TIP and MAP sensors and inspect | Proceed to Proceed to Step 5B
for damage/dirt. Clean the sensors. Reinstall Step 6
the MAP sensor from the slave side on the mas-
5A | ter side, and the MAP sensor from the master
side in the slave side. Clear all faults, run the
engine and try to recreate the fault. Did the DTC
299 fault come back?
Is DTC 234 now active? Replace MAP | Intermittent fault
5B sensor cur-
rently installed
on master side
Inspect the turbocharger: Remove the exhaust | Proceed to Replace the turbo-
pipe from the turbine outlet of the slave turbo, Step 7 charger
and remove the fuel system and intake boot
6 | from the compressor inlet. Inspect the compres-

sor and turbine wheels for damage. Make sure
the wheels spin freely. Do turbine/compressor
wheels pass inspection?
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Step

Action
Remove the wastegate cover from the turbochargers
and inspect the wastegate. Make sure the wastegate
is undamaged and sealing properly. Remove the re-
taining ring from the actuator linkage and remove the
wastegate actuator from the arm. Make sure the
wastegate arm moves freely and the valve opens
and closes. Make sure the wastegate actuator
moves — there will be substantial spring pressure but
you should be able to pull the rod out of the actuator
slightly. Does the wastegate pass inspection?

Yes
Intermittent prob-
lem

No
Replace the tur-
bocharger
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DTC 326 — Knock 1 Excessive Signal

—_——_—— e — —_— ———

Blk/Yel

Sensor [

| Black

|
|
|
|
|
|
: Knock |
|
|
|
|
|

Conditions for Setting the DTC
e Check Condition: Key On, Engine Running

27
Knock 1 +
28
Knock 1 -
ECM

e Fault Condition: With MAP below 10 psia, knock sensor input voltage is greater than 4V for 3

seconds
e MIL: ON during active fault
e Engine Shutdown

Fault Description

The knock sensor is used to detect detonation through mechanical vibration in the engine block and/or

cylinder heads and provide feedback for the ignition system to retard spark timing to reduce knock
intensity. In most applications the knock sensor is used to protect the engine from damage that ca be
caused from detonation or knock based on fixed spark advance. This fault sets if the signal from knock
sensor 1 is higher than expected for low load operation. If the fault sets, the MIL light is active and the

engine will shut down.
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DTC 326 — Knock 1 Excessive Signal

Key On Engine Running
Run Mode= "Running"

l

Operate engine at the condition

that generated the fault as
indicated in fault snapshot

Verify that DTC 326 is active

Disconn ect knock sensor 1
from wireharness

h

. Key Or+ Engine off
*  Run Mode="Stopped"

'

Using a DVOM, is the voltage
potential between knock 1+
and Vbat >80% of Vbat?

Possible faulty sensor

Intermittent fault

Operate engine at the condition

that generated the fault as
indicated in fault snapshot

. Disconnect wireharness header from ECM

l

Does the DST
indicate DTC
326 as active?

Yes

Faulty sensor, replace

l

Using a DVOM, is the voltage
potential between knock 1+
and Vbat >80% of Vbat?

Faulty wireharness

. Possible faulty ECM
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DTC 327 — Knock1 Sensor Open

_——_—— e — —_————

Sensor I

|
I
|
I
I
I
: Knock |
|
|
I
|
|

Conditions for Setting the DTC

e Check Condition: Key On, Engine Running

Blk/Yel

Black

27
Knock 1 +
28
Knock 1 -
ECM

e Fault Condition: With MAP below 10 psia, knock sensor input voltage is less than 0.001V for 3

seconds

e MIL: ON during active fault

e Engine Shutdown

Fault Description

The knock sensor is used to detect detonation through mechanical vibration in the engine block
and/or cylinder heads and provide feedback for the ignition system to retard spark timing to reduce

knock intensity. In most applications the knock sensor is used to protect the engine from damage that

ca be caused from detonation or knock based on fixed spark advance. This fault sets if the signal

from knock sensor 1 is lower than expected for low load operation. If the fault sets, the MIL light is ac-

tive and the engine will shut down.
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DTC 327 — Knock1 Sensor Open

Hey On, Engine Running
System Mode= "Running”

2

Coerate the engine at the
minirrurm RPM and MAP
defined in di agnostic caibration
fior the knock sensor open fault

Ves

Does DTC 327 reset?

Imtemmittent fault

Hey Off
Disconnect knock sensor from wiharmess

v

Disconnect wircharness header from ECM
Carefully remowve yellow lock from header at
device output terminal

CAREFULLY check resistance between
Emock 1 (+) cutput at ECM header and knock
=ensar connector._ NOTE: DO NOT INSERT
probe or object i I terminals as this wil
cawse the terminal to spread and may no
longer make contact with ECM pin. Spread
pins will void warranty! Probe on the side
of terminal.

Choes DN indicate a
resistance < 5.0 chms?

Faulty hamess (open-circuit)

Check resistance between Knodk 1 (+) and
ground and 5virn1 {Analog Retum)

Does DAV indicate a
resistance < 5.0 chms?

Faulty hamess (ground short)

. Inspect knock wiring in harmmess

Is wiring property
twisted?

. Faulty hamess

L Faulty sensor (replace and retest)
L Faulty ECM
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DTC 331 — Knock 2 Excessive Signal

—_—_— e ——_————

l |
| |
| |
| |
| | Blk/Yel
| - 29
| Knock | Knock 2 +
: Sensor :
| + 30
| | Black Knock 2 -
| |
l |
I |
ECM

Conditions for Setting the DTC
e Check Condition: Key On, Engine Running
e Fault Condition: With MAP below 10 psia, knock sensor input voltage is greater than 4V for 3
seconds
e MIL: ON during active fault
e Engine Shutdown

Fault Description

The knock sensor is used to detect detonation through mechanical vibration in the engine block
and/or cylinder heads and provide feedback for the ignition system to retard spark timing to reduce
knock intensity. In most applications the knock sensor is used to protect the engine from damage that
ca be caused from detonation or knock based on fixed spark advance. This fault sets if the signal
from knock sensor 2 is higher than expected for low load operation. If the fault sets, the MIL light is
active and the engine will shut down.
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DTC 331 — Knock 2 Excessive Signal

. Key Or Engine off

Key On Engine Running —_—
Run Mode="Running” ® Run Mode="Stopped
Operate engine at the condition
that generated the fault as
indicated in fault snapshot ] .
Verify that DTC 331 is active Using a .DvOM’ s the voltage . Possible faulty sensor
potential between knock 2+ )
l and Vbat >80% of Vibat? ®  Intesmittent Tauit
Disconnect knock sensor 2
from wireharness
Yes
Y A
Operate engine at the condition . Disconnect wireharness header from ECM
that generated the fault as
indicated in fault snapshot
l Y
Using a DVOM, is the voltage
[lJoels the DST Yes potential between knock 2+ . Faulty wireharness
indicate DTC and Vbat >80% of Vbat?

331 as active?

. Faulty sensor, replace

. Possible faulty ECM




DTC 332 — Knock2 Sensor Open

—_—_— e ——_————

l |
| |
| |
| |
| | Blk/Yel
| - 29
| Knock | Knock 2 +
: Sensor :
| + 30
| | Black Knock 2 -
| |
l |
I |
ECM

Conditions for Setting the DTC
e Check Condition: Key On, Engine Running
e Fault Condition: With MAP below 10 psia, knock sensor input voltage is less than 0.001V for 3
seconds
e MIL: ON during active fault
e Engine Shutdown

Fault Description

The knock sensor is used to detect detonation through mechanical vibration in the engine block
and/or cylinder heads and provide feedback for the ignition system to retard spark timing to reduce
knock intensity. In most applications the knock sensor is used to protect the engine from damage that
ca be caused from detonation or knock based on fixed spark advance. This fault sets if the signal
from knock sensor 2 is lower than expected for low load operation. If the fault sets, the MIL light is ac-
tive and the engine will shut down.
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DTC 332 — Knock2 Sensor Open

Key On, Engine Running
System Mode= “Running”

v

Operate the engine at the
minimum RPM and MAP
defined in diagnostic cdibration

for the knock sensa open fault

Does DTC 332 reset?

Intemittent fault

Key Off

Disconnect knock sensor from wirchamess

v

Disconnect wireharmess header from ECM
Carefully remove yellow lock fromheader at
device output terminal

CAREFULLY check resistance between
Knock 2 {+) output at ECM header and knock
sensor connector.— NOTE: DO NOT INSERT
probe o object ir;r‘\‘.i terminals as this will
cause the terminal to spread and may no
longer make contact with ECM pin. Spread
pins will void warranty! Probe on the side

of terminal.

Does DMM indicate a
resistance = 5.0 ohms?

Faulty hamess (open-drouit)

Check resistance between Knodk 2 (+) and
ground and SVrini (Anakg Retum)

Does DMM indicate a
resistance < 5.0 ohms?

Faulty hamess (ground short)

*  |nspect knock wiring in hamess

|5 wiring property
twisted?

. Faulty hamess

. Faulty sensor (replace and retest)
*  Failty ECM
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DTC 336 — Crank Sync Noise

21

22

Crank +

[

|

| Magnetic ' Prpl/Wht
I Crank |

1| Sensor :

'l (CkP)

: | Wht/Prpl

| |

| |

| Sensor |

Conditions for Setting the DTC

e Check Condition: Key On, Engine Running

MIL: ON during active fault
Adaptive learn disabled

Fault Description

The crankshaft position sensor is a magnetic sensor installed on the engine adjacent to a “coded”

Crank -

ECM

Fault Condition: 1 invalid resync within a time window of 800 milliseconds

trigger wheel located on the vibration dampener. The sensor-trigger wheel combination is used to de-

termine crankshaft position (with respect to TDC cylinder #1 compression) and the rotational engine
speed. Determination of the crankshaft position and speed is necessary to properly activate the igni-
tion, fuel injection, and throttle governing systems for precise engine control.

The ECM must see a valid crankshaft position while running. If no signal is present, the signal ampli-
tude is too high (due to improper air gap with respect to trigger wheel), or an irregular crank pattern is

detected causing the ECU to resynchronize more than once in 800 milliseconds, the fault will set. Ir-
regular crank patterns can be detected by the ECM due to electrical noise, poor machining of the

trigger wheel, or trigger wheel runout and/or gear lash.
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DTC 336 — Crank Sync Noise

+  Key On, Engine Running
«  System Mode= “Running”

|

»  (Operate engine at condition

that set fault based on fauft
snapshot

Does DTC 336 reset ?

Intermittent fault

Is crank sensora VR/
magnetic pick-up?

. Faulty wireharness (twist Is wiring betwean sensar
circuit) and ECMpropery twisted?,
=  Increase the air gap between Does faulk only occur &
sensar and tigger whee high operating speeds?

=  Check wiring and electrical connections

hetween crankshaft pasition sensor and ECM

Is the wiring OK? -l

Repairwirehamess

«  Poorsystem ground
+«  Bad crankshaft position sensor
+« Bad ECM

Check wirng and electrical connections
hetween crankshaft position sensor and ECM

+  Repair wirehamess

No

= Is the wiring OK?

Poor system ground
Bad crankshaft position sensor
Bad ECM
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DTC 337 — Loss of Crankshaft Signal

! [
[
| Magnetic | g |4 T
1| Crank I Crank +
I| Sensor A :
I CKP
1 whoprpl| 22
I : Crank -
|
| |
| Sensor | ECM

Conditions for Setting the DTC
e Check Condition: Key On, Engine Running
e Fault Condition: ECM sees six cam pulses without crank activity
e MIL: ON during active fault
e Engine shutdown

Fault Description
The crankshaft position sensor is a magnetic sensor installed on the engine adjacent to a “coded”
trigger wheel located on the vibration dampener. The sensor-trigger wheel combination is used to de-
termine crankshaft position (with respect to TDC cylinder #1 compression) and the rotational engine
speed. Determination of the crankshaft position and speed is necessary to properly activate the igni-
tion, fuel injection, and throttle governing systems for precise engine control.
The ECM must see a valid crankshaft position while running. If no signal is present while six cam
pulses continue the fault will set. The MIL will come on and the engine will shut down.
Diagnostic Aids

e Check that the crankshaft position sensor is securely connected to harness

e Check that the crankshaft position sensor is securely installed in bracket, and bracket is tight

and properly aligned with the crankshaft position wheel
e Check crankshaft position sensor circuit wiring for open circuit
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DTC 341 — Cam Input Signal Noise

| |
| I Gray/
| | Brown
[ B 23
: Cam : Cam +
|| Sensor A |
| |
' ' Purple/ 24 Cam -
: : QOrange
| |
| | ECM
| Sensor |

- - — — — — — 4

Conditions for Setting the DTC
e Check Condition: Key On, Engine Running
e Fault Condition: 1 invalid resyncs in 700 milliseconds
e MIL: ON during active fault
e Adaptive learn disabled

Fault Description

The camshaft position sensor is a magnetic sensor installed in the engine block adjacent to a “coded”
trigger wheel. The sensor-trigger wheel combination is used to determine cam position with respect to
TDC #1 compression. Determination of the camshaft position is necessary to identify the stroke (or
cycle) of the engine to properly activate the ignition for precise engine control.

For a cam synchronized engine, the ECM must see a valid camshaft position signal while running. If
no signal is present, the signal amplitude is too high (due to improper air gap with respect to the trig-
ger wheel), or an irregular cam pattern is detected causing the ECM to resynchronize once in 700
milliseconds, this fault will set. Irregular cam patterns can be detected by the ECM due to electrical
noise, poor machining of the trigger wheel, or trigger wheel runout and/or gear lash. When the fault is
set the MIL will light and the engine will not enter adaptive learn mode. In some instances, this fault
can cause rough engine operation and can cause the engine to stall and die if equipped with a coil-
on-plug ignition system.
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DTC 341 — Cam Input Signal Noise

=  Key On, Engine Running

= System Mode="Running”

v

. COperate engine at condition
that set fault based on fault

snapshot

Does OTC 341 reset ?

Is camsensora VRS
magnetic pick-up?

Intermittent fault

. Faulty wireharness (twist
circuit)

Is wiring between sensor
and ECM propery twisted?

Increase the air gap between

sensar and tngger whesel

Does fault only occur at
high operating speeds?

Check wiring and electrical connections
hetween camshaft position sensor and ECM

Is the wiring OK?

Repair wirehamess

Poor system ground
Bad camshaft position sensor
Bad ECM

. Check wiring and electrical connections
betwesn camehaft position sersor and ECM

*  Repairwirehamess

Is the wiring OK?

. Poor system ground
+«  Bad camshaft position sensor
= Bad ECM
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DTC 342 — Loss of Camshaft Input Signal

| |
| I Gray/
| | Brown
[ B 23
: Cam : Cam +
|| Sensor A |
| |
' ' Purple/ 24 Cam -
: : QOrange
| |
| | ECM
| Sensor |

- - — — — — — 4

Conditions for Setting the DTC
e Check Condition: Key On, Engine Running
e Fault Condition: No cam pulses in 2.5 engine cycles with engine RPM > 1000
e MIL: ON during active fault
e Engine shutdown

Fault Description
The camshaft position sensor is a magnetic sensor installed in the engine block adjacent to a “coded”
trigger wheel. The sensor-trigger wheel combination is used to determine cam position with respect to
TDC #1 compression. Determination of the camshaft position is necessary to identify the stroke (or
cycle) of the engine to properly activate the ignition for precise engine control.
For a cam synchronized engine, the ECM must see a valid camshaft position signal while running. This
fault will set if valid crankshaft position data is received for 2.5 engine cycles with an engine speed
greater than 1000 RPM and no camshaft signal is received. The MIL will light and the engine will shut
down.
Diagnostic Aids

e Check that the camshaft position sensor is securely connected to harness

e Check that the camshaft position sensor is securely installed, and bracket (if used) is tight and

properly aligned with the crankshaft position wheel.

e Check camshaft position sensor circuit wiring for open circuit
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DTC 520-0il Pressure Low Staqge 1

Oil Pressure Sender
ECM
|
5v_Ext 1 19 LT Green/ Red B v
Oil Pressure =1 44 LTGreen/Black c SIGNAL
Sy Retun =~ —— 20 Black/LtGrn A | GROUND

Conditions for Setting the DTC

Engine Oil Pressure low.

Check Condition: Engine running for 20 seconds or more with engine speed greater than 600 rpm.
Fault Condition: Oil pressure less than 15 PSI if engine speed is less than 1,400rpm

Fault Condition: Oil pressure less than 30 PSI if engine speed is greater than 1,450rpm

MIL is illuminated

Circuit Description

The Oil Pressure Sender is used to communicate the oil pressure condition to the ECM. Engine damage
can occur if the engine is operated with low oil pressure. The ECM sends a 5v signal to the oil pressure
sender. The sender will report a signal back to the ECM on the signal wire depending on the pressure
that is applied on its diaphragm. The voltage is linear in comparison to the pressure applied (see chart
below). The MIL command is ON and the engine will shut down in the event of this fault to help prevent
possible engine damage.

14000 Code # Code Name RPM  Pressure
12000 520 Oil Pres Low Stage 1 | <=1,400 | 15psi
520 Oil Pres Low Stage 1 | >=1,450 | 30 psi
524 Qil Pres Low Stage 2 | <=1,400 8 psi
524 Oil Pres Low Stage 2 | >=1,450 | 25 psi

100.00

80.00

60.00 —+—Seriesl

40.00

20.00

0.00

0.50 450
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DTC 520-0il Pressure Low Staqge 1

Step ‘ Action Value(s) Yes No ‘
Did you perform the On-Board (OBD) System Check? - Go to Step (2) Go to OBD Sys-
1 tem Check
Section
Verify that the engine has oil pressure using a mechanical | 8 psi Go to Step (3) Repair faulty
oil pressure gauge before proceeding with this chart. Oiling System
2 Does the engine have oil pressure above 8 psi?
Key ON, Engine Running DST connected in System Data Go to Step (4) Intermittent
Mode problem Go to
Clear DTC 520 Intermittent sec-
3 Warm the engine by idling until the ECT temperature is tion
above 160 degrees F. and has been running for at least 20
seconds or more
Does DTC 520 become active?
With a volt meter, check terminal B on the sensor fora 5 | 5v Go to Step (6) Go to Step (5)
4 volt reference from the ECM.
Do you have 5 volts on terminal B?
With a volt meter, check terminal 19 onthe ECM fora5 | 5v Repair faulty Go to Step (8)
volt reference. wiring between
3 ECM and Oil
Do you have a 5v reference coming out of the ECM? pressure sensor
With the oil pressure sender connected check for a signal Go to Step (7) Replace faulty
coming out of terminal C. oil pressure
6 Do you have a voltage signal coming out of terminal C? sender
With the oil pressure sender connected check for a signal Go to Step (8) Repair faulty
at terminal 44 of the ECM. wiring between
terminal C and
7 Do you have a signal voltage at pin 44 of the ECM that Terminal 25.
matches the voltage at terminal C of the oil pressure sen-
sor?
g Replace ECM Go to Step (9) -
Is the replacement complete?
Remove all test equipment except the DST. System OK Go to OBD Sys-
Connect any disconnected components, fuses, etc. tem Check
Using the DST clear DTC information from the ECM.
Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle to full operating
9 temperature
Observe the MIL

Observe engine performance and drivability

After operating the engine within the test parameters of
DTC-520 check for any stored codes.

Does the engine operate normally with no stored codes?

85



DTC 521 — Oil Pressure High (Sender)

LT GREEN /RED 18 Il PRESSURE/TEMP SENSIOR

LT GREEN/WHITE 18
LT GREEN/BLACK 18

BLK/LT GREEN 18

AMP 1-967640-1 CONN
AMP 965906-5 TERM
AMP 967067-1 SEAL

=W~

Conditions for setting the DTC

e Key on, Engine on

e Fault Conditions: Qil pressure less than normal operating pressure.

e MIL:ON

e Engine Shutdown
Fault Description
The oil pressure sensor measure oil pressure through a transducer or through a switch. Oil pressure
monitoring is important to prevent engine damage due to low oil pressure resulting in higher friction
and lack of lubrication. High oil pressure can be undesirable because it can cause oil to leak past
seals and rings, can also be a result of a restriction in the oil flow path or it can be a sign of a mal-
functioning oiling system.

DTC 521 — Diagnostic troubleshooting tree

e  Key-On, Engine On
¢ System Mode= “Running”

v Key Off
Disconnect harness from Oil Pressure switch
¢ \Warmengine at idle to nomal Clear DTC 521
operating temperature | Key On, Engine On
* Increase RPM above limit set System Mode= “Running”
in diagnostic calibration Operate engine et idle for at least one minute

Increase RPM above limit set in diagnostic calibration

Yes

Does DTC 521

reset ?

Does DTC 521

reset? * Faulty ECM

e  Qil Pressure circuit shorted-to-ground in harness

*  Intemittent Problem *  Faulty Oil Pressure Switch (short circuit)
¢  Faulty engine oiling system (verify with
mechanical gauge)
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DTC 522- Oil Pressure Sender low voltage

ECM

5V_Ext

Oil Pressure

ov_Return

19

44

20

LT Green | Red

Qil Pressure Sender

LT Green [ Black

Black /Lt Grn

v

SIGNAL

GROUND

Conditions for Setting the DTC

e Check Condition: Engine running for 20 seconds or more with engine speed greater than 600 rpm.

¢ Fault Condition: Voltage on terminal 44 is less than 0.2v for more than 1 second

¢ MIL: ON during active fault and for 2 seconds after active fault.

Circuit Description

The Oil Pressure Sender is used to communicate the oil pressure condition to the ECM. Engine damage
can occur if the engine is operated with low oil pressure. The ECM sends a 5v signal to the oil pressure
sender. The sender will report a signal back to the ECM on the signal wire depending on the pressure
that is applied on its diaphragm. The voltage is linear in comparison to the pressure applied (see chart
below). The MIL command is ON and the engine will shut down in the event of this fault to help prevent

possible engine damage.

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00

0.50

4.50

—#—S5eriesl
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DTC 522- Oil Pressure Sender low voltage

Key On, Engine Running
System Mode="Running”

Does DST display Oil

Pressure voliage less the
imit defined in calibration?

. Intermittent Problem

fes

Key Off

Disconnect Oil Pressure sensor from hamess
Key On, Engine Off

System Mode= “Stopped”

fes
Does DST display Oil
Pressure voltage of 4 .90
WD or greater?

Sensor signal circuit shorted to ground,
check wirzharness for ground short
Faulty ECM

+«  Faulty Qil Pressure sensor
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DTC 523- Oil Pressure Sender high voltage

ECM

5V_Ext

Oil Pressure

v_Return

19

44

20

LT Green/ Red

0il Pressure Sender

LT Green | Black

Black /Lt Grn

bv

SIGNAL

GROUND

Conditions for Setting the DTC

Engine Shutdown

Circuit Description

The Oil Pressure Sender is used to communicate the oil pressure condition to the ECM. Engine damage
can occur if the engine is operated with low oil pressure. The ECM sends a 5v signal to the oil pressure
sender. The sender will report a signal back to the ECM on the signal wire depending on the pressure
that is applied on its diaphragm. The voltage is linear in comparison to the pressure applied (see chart
below). The MIL command is ON and the engine will shut down in the event of this fault to help prevent

possible engine damage.

140.00

120.00

100.00

80.00

60.00

40.00

20.00

Q.00
0.50

4.50

—#—S5eriesl

Check Condition: Engine running for 20 seconds or more with engine speed greater than 600 rpm.
Fault Condition: Voltage on terminal 44 is greater than 4.8v for more than 1 second
MIL: ON during active fault and for 2 seconds after active fault.
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DTC 523- Oil Pressure Sender high voltage

] Fey On - Engine On
] System Mode="Running”

Dioes the DST display
Oil pressurevaoltage greater than that
defined in the diagnostic calbation wit
engine idling?

. Operate & an engine speed equal
to or greater than that recorded
when the fault previously set
based on the fault snap shot

Choes DST display Oil prassure woltage

greater than that defined inthe diagnostic
calbration?

. Intemnittent Problam

es

'I-'I-"I-'I-

Kiay OFF

Key On, Engine OFf
System Mode="Stopped”

Disconnect Ol Pressure sensor from hamess

Dioes DST dis play O
Pressure vohage =4.00
VDC?

»  Jumper Oil Pressure signal ciruit
to SWrini (Analog Retum)

. Faulty ECM

L] Cil Pressure signal circuit shorted to ground

*  Jumpser Ol Pressure signal
dircuit to ground

Faulty connection to sensor
Faulty il Pressure sensor

Open Gil Pressure ground (5Wrin1) drowit
Faulty connection to sensor
Faulty CHl Pressure sensor

Key off

Disconnect wireharmess header from ECM
Carsfully remove yellow lock from header
at device output terminal

CAREFULLY check resistance betwesn
il Pressure input at ECM header and
signal at device. 1, NOTE: DO NOT
INSERT probe or object into terminals
as this will cause the terminal to
spread and may no longer make
contact with ECM pin. Spread pins will
void warranty! Probe on the side of
terminal.

Is the resistance < 5

fes »
ohms?

Faulty ECM connection
Faulty ECM

. Faulty Hamess
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DTC 524-0il Pressure Low Stage 2

Oil Pressure Sender
ECM
|
sv_Ext 1 19 LT Green| Red B 5y
Oil Pressure = 44 LT Greon | Black c SIGNAL
Sv Retun =~ —— 20 Black/LtGrn A | GROUND

Conditions for Setting the DTC

Engine Oil Pressure low.

Check Condition: Engine running for 20 seconds or more with engine speed greater than 600 rpm.
Fault Condition: Oil pressure less than 8 PSI with engine RPM less than 1,400rpm

Fault Condition: Oil pressure less than 25psi with engine RPM greater than 1,450rpm

Engine Shut Down.

Circuit Description

The Oil Pressure Sender is used to communicate the oil pressure condition to the ECM. Engine damage
can occur if the engine is operated with low oil pressure. The ECM sends a 5v signal to the oil pressure
sender. The sender will report a signal back to the ECM on the signal wire depending on the pressure
that is applied on its diaphragm. The voltage is linear in comparison to the pressure applied (see chart
below). The MIL command is ON and the engine will shut down in the event of this fault to help prevent
possible engine damage.

14000 Code # Code Name RPM  Pressure
120,00 520 Oil Pres Low Stage 1 | <=1,400 | 15 psi
520 Oil Pres Low Stage 1 | >=1,450 | 30 psi
524 Oil Pres Low Stage 2 | <=1,400 8 psi
80.00 524 Oil Pres Low Stage 2 | >=1,450 | 25 psi

—4—Seriesl

100.00

60.00

40.00

20.00

0.00
0.50 4.50
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DTC 524-0il Pressure Low Stage 2

Is the replacement complete?

(9)

Step Action Value(s) Yes No \
Did you perform the On-Board (OBD) System - Go to Step Go to OBD
1 Check? (2) System
Check Sec-
tion
e Verify that the engine has oil pressure using 8 NGE Go to Step Repair faulty
a mechanical oil pressure gauge before pro- (3) Oiling System
2 ceeding with this chart.
Does the engine have oil pressure above 8
NGE?
e Key ON, Engine Running DST connected in Go to Step Intermittent
System Data Mode (4) problem Go
e Clear DTC 524 to Intermittent
3 |° Warm the engine by idling until the ECT tem- section
perature is above 160 degrees F. and has
been running for at least 20 seconds or more
Does DTC 524 reset and cause the engine to
shut down?
¢ With a volt meter, check terminal B on the 5v Go to Step Go to Step
4 sensor for a 5 volt reference from the ECM. (6) (5)
Do you have 5 volts on terminal B?
e With a volt meter, check terminal 19 on the 5v Repair faulty | Go to Step (8)
ECM for a 5 volt reference. wiring be-
5 tween ECM
Do you have a 5v reference coming out of the and Oil pres-
ECM? sure sensor
e With the oil pressure sender connected Go to Step Replace
6 check for a signal coming out of terminal C. (7) faulty oil pres-
Do you have a voltage signal coming out of ter- sure sender
minal C?
e With the oil pressure sender connected Go to Step Repair faulty
check for a signal at terminal 44 of the ECM. (8) wiring be-
7 tween
Do you have a signal voltage at pin 44 of the terminal C
ECM? and Terminal
25.
8 ¢ Replace DEPR/ECM Go to Step -




Step

Action

e Remove all test equipment except the DST.

¢ Connect any disconnected components,
fuses, etc.

e Using the DST clear DTC information from
the ECM.

e Turn the ignition OFF and wait 30 seconds.

e Start the engine and operate the vehicle to
full operating temperature

e Observe the MIL

o Observe engine performance and drivability

e After operating the engine within the test pa-
rameters of DTC-524 check for any stored
codes.

Does the engine operate normally with no stored

codes?

Value(s)

Yes
System OK

No

Go to OBD
System
Check
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DTC 562-System Voltage Low

I
' I
i E 92 Ground
| |
v | | 120
= |
: I
I
| |
i : 58 \/bat
I
|
: V+ :
pp— !
= |
I
: Battery ! ECM

Conditions for Setting the DTC

Fault Condition: Battery voltage at ECM less than 18.0
Fault Condition is present for longer than 5 seconds.
MIL: ON for active fault

Adaptive: Disabled

Circuit Description

Check Condition: Key on with engine speed greater than 1000 RPM

The battery voltage powers the ECM and must be measured to correctly to properly operate injector drivers,
solenoid valves and ignition coils. This fault will set if the ECM detects system voltage less than 18.00 volts

while the alternator should be charging. The adaptive learn is disabled during this fault.
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DTC 562-System Voltage Low

Key On, Engine On
System Mode= "Running”
Operate engine at idle

L

Check battery voltage in DST

Is battery voltage = low
voltage limit in diagnostic
calibration?

Yes

Fault is intemmittent

Using a DMM measure the voltage potential

across battery (+) and (-)

Is battery voltage > low
voltage limit in diagnostic
calibration?

Faulty battery
Faulty charging system
Faulty ECM

Faulty Vbat power or ground circuit to ECM
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DTC 563 — Battery Voltage High

|
' )
|
| I 92
| |
|
v | | 120
= |
! |
' |
' )
: )
| i 58
: V+ :
[ I
' I
' |
! |
: |

Conditions for Setting the DTC
e Check Condition: Key On, Engine cranking or running
e Fault Condition: Battery voltage exceeds 33V for 3 seconds
e MIL: ON during active fault
e Adaptive learn disabled

Fault Description

Ground

Vbat

ECM

The battery voltage powers the ECM and must be within limits to correctly operate ignition coils, throttle,

power supplies, and other powered devices that the ECM controls.

This fault will set if the ECM detects system voltage greater than 33V while the engine is running or

cranking. The MIL will light and adaptive learn is disabled to avoid improper adaptive learning.
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DTC 563 — Battery Voltage High

+«  KeyOn, Engine On
. System Mode= “Running”
«  Operate engine at idie

Y

+  Check battery voltage mn DST

s battery voltage = high Yes
voltage limit in diagnostic

calibration?

Fault is intermittent

Using a DMM measure the voltage potential
across battery (+) and (-)

s battery voltage < high Yes
voltage limit in diagnostic

calibration?

«  Faulty ECM

Key Off

Disconnect wireharness header from ECM
Lsing a DMM measure the voltage potential
across battery (+) and (-}

Is battery voltage = high Yes
voltage limit in diagnostic

calibration?

- Faulty batterny

. Faulty charging system
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DTC 601-Flash Checksum Invalid

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

Check Condition: Key on

Fault Condition: Internal microprocessor error
MIL: ON

Engine Shutdown will occur

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed. Several
different things can happen within the microprocessor that will cause this fault. The ECM will attempt to
reset itself in the event this fault is set. The MIL command is on and will remain on until the code is cleared

using the DST. The engine will shut down when this fault occurs.
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Key On, Engine On
System Mode= “Running”
Operate engine at idle

'

Clear System Fault

Does DTC 601 reset
with engine idling?

Fault is intemittent

Yes

DTC 601-Flash Checksum Invalid

¢  Check all power and ground
circuits to ECM

Yes

Are dl circuits ok?

Replace ECM with known
good part and retest

+  Repairwiring to ECM and retest
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DTC 604-RAM Failure

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

Check Condition: Key on
Fault Condition: Internal microprocessor error
MIL: ON

Engine Shutdown will occur

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed. Several
different things can happen within the microprocessor that will cause this fault. The ECM will attempt to
reset itself in the event this fault is set. The MIL command is on and will remain on until the code is cleared
using the DST. The engine will shut down if this fault occurs.
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Key On, Engine On
System Mode= “Running”
Operate engine at idle

A J

Clear System Fault

Does DTC 604 reset
with engine idling?

Fault is intermittent

Yes

DTC 604-RAM Failure

Check all power and ground
circuits to ECM

Yes

Are dl circuits ok?

Replace ECM with known
good part and retest

Repair wiring to ECM and retest
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DTC 606-COP Failure

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

o Check Condition: Key on
¢ Fault Condition: Internal microprocessor error
e MIL: ON

e Engine Shutdown will occur

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed. Several
different things can happen within the microprocessor that will cause this fault. The ECM will attempt to
reset itself in the event this fault is set. The MIL command is on and will remain on until the code is cleared

using the DST. The engine will shut down if this fault occurs.
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Key On, Engine On
System Mode= “Running”
Operate engine at idle

'

Clear System Fault

Does DTC 606 reset
with engine idling?

Fault is intermittent

Yes

DTC 606-COP Failure

Check all power and ground
circuits to ECM

Yes

Are dl circuits ok?

Replace ECM with known
good part and retest

Repairwiring to ECM and retest
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DTC 642-External 5 Volt 1 Reference Low

LT GRM/RED +E Valts

ECM

Conditions for Setting the DTC

Check Condition: Engine cranking or running

Fault Condition: 5 volt reference voltage lower than 4.60 volts
MIL: ON during active fault

Adaptive: Disabled during active fault

Circuit Description

The External 5 volt supply powers many of the sensors and other components of the fuel sys-
tem. The accuracy of the 5 volt supply is very important to the accuracy of the powered sensors
and fuel control by the ECM. The ECM is able to determine if they are overloaded, shorted, or
otherwise out of specification by monitoring the 5 volt supply. This fault will set if the 5 volt
reference is below 4.60 volts. Adaptive Learn will be disabled during this fault
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DTC 642 External 5 Volt 1 Reference Low

Key On, Engine Running
System Mode= “Running”

Does DST display
DTC 642?

Intermittent problem

Using DST, is 5Vext1 FB
(VE5a_FB _raw’) * 11/10 <
0.10 VDC?

Wire connected to termind #19  at the
ECM is partially or completely shorted to
ground

HVext1 is overloaded with too many sensors
or faulty sensor

e SVextl1is overloaded with too many sensors
or faulty sensor
+» Failty ECM
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DTC 643-External 5 Volt 1 Reference High

LT GRN/RED L5 Volts

ECM

Conditions for Setting the DTC

Check Condition: Engine cranking or running

Fault Condition: 5 volt reference higher than 5.40 volts
MIL: ON during active fault

Adaptive: Disabled during active fault

Circuit Description

The External 5 volt supply powers many of the sensors and other components in the fuel system. The
accuracy of the 5 volt supply is very important to the accuracy of the powered sensors and fuel control
by the ECM. The ECM is able to determine if they are overloaded, shorted, or otherwise out of specifica-
tion by monitoring the 5volt supply. This fault will set if the 5 volt reference is greater than 5.40 volts
anytime the engine is cranking or running. Adaptive Learn will be disabled during this fault
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DTC 643 External 5 Volt 1 Reference High

Key On, Engine Running

System Mode= "Running”

Does DST display DTC
6437

Intermittent problem

Using DST, is 5Vext1 FB

(VE5a_FB_raw’) * 11/10 >
5.20 VDC?

Wire connected to terminal # 19 at the
ECM is partially or completely shorted to
power (Vbat, Vsw, Vrelay, etc.)

. Poor ECM ground
. Faulty ECM
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DTC 685-Relay Coil Open

Power Relay

WHTATBLLU Relay Control
P HEDIK G RN M Flay Pouer Dt ECM
RED Jo Ettery+

Conditions for Setting the DTC

o Check Condition: Key ON
¢ Fault Condition: Relay coil open

Circuit Description

The power relay switches power out to various sensors, actuators and solenoids in the fuel system.
This fault will set if the ECM detects an open circuit on the relay control output.

Diagnostic Aid

Relay coil resistance changes with temperature. The following diagnostic charts have steps to measure
relay coil resistance values. When checking the resistance values be sure the relay is at a reasonable

temperature, between +20 and +100 degrees F.
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. Key On, Engine Cranking
+  System Mode= “Cranking”
«  Verifythat DTC 685 is active

Y

DTC 685-Relay Coil Open

Remove Relay from fuse blockrday module
Using a DMM, measure the voltage potential
fram the relay output to ground while the
engine is trying to crank

Is voltage = B0% of
What?

Key Off

Connect test lamp to Vbat and Relay output
Key On, Engine Off

System Mode= “Stopped”

External Power Test Mode="All On”

=  Faulty Relay

Yes

Does test lamp stay lit?

L

Disconnect wireharness header from ECM
Carefully remove yellow lock from header at
device output terminal

CAREFULLY check resistance between
Relay output at ECM header and at relay.
A, NOTE: DO NOT INSERT probe or
object into terminals as this will cause
the terminal to spread and may no longer
make contact with ECM pin. Spread pins
will void warranty! Probe on the side of
terminal.

Does DMM indicate a
resistance = 5.0 ohms?

=" Faulty Relay
+  Faulty Relay connection/ wiring
»  Faulty ECM

. Faulty hamess (open-
circuit)
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DTC 686-Relay Control Ground Short

Power Relay

WHTATBLLU Relay Control

P HEDIK G RN ety Powrer Dut ECM

RED

: J

Biattery +

L J

Conditions for Setting the DTC

e Check Condition: Key ON
¢ Fault Condition: Relay control shorted to ground

Circuit Description

The power relay switches power out to various sensors, actuators and solenoids in the fuel system. This
fault will set if the ECM detects a short to ground on the relay control output.

Diagnostic Aid

Relay coil resistance changes with temperature. The following diagnostic charts have steps to measure
relay coil resistance values. When checking the resistance values be sure the relay is at a reasonable
temperature, between +20 and +100 degrees F.
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DTC 686-Relay Control Ground Short

* Key On, Engine Off

* System Mode= “Stopped”

» | “Stopped Check™ is enabled,
verify that DTC 686 is active

!

Remove Relay from fuse block/relay module

Yes

Is DTC 686 active? -

External Power Test Mode= "All On”
Using a DMM, measure the voltage patential
from the relay output to ground

Is voltage = 80% of
Vbat?

. Faulty Relay

Key On, Engine Off

System Mode= “Stopped™

Using a DMM, measure the resistance from the
relay output to ground

Is the resistance =< 10
ohm?

* Faulty Relay

- Key Off
»  Disconnect hamess from ECM
- Using a DMM, measure the resistance

from the relay output to ground

«  Faulty wireharness
(ground short)

Is the resistance = 10
ohm?

« FaultyECM
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DTC 687-Relay Coil Short to Power

Power Relay

WHTALT BLU 73 Felay Control

Fuzed Pawer (F2)
PHEDKGRY
P Fedzy Power O ECM
RED
Ju- Bttery -+ (CO15)

Conditions for Setting the DTC

o Check Condition: Key ON
e Fault Condition: Relay coil shorted to power

Circuit Description

The power relay switches power out to various sensors, actuators and solenoids in the fuel system. This
fault will set if the ECM detects a short circuit to power on the relay control output.

Diagnostic Aid

Relay coil resistance changes with temperature. The following diagnostic charts have steps to measure
relay coil resistance values. When checking the resistance values be sure the relay is at a reasonable
temperature, between +20 and +100 degrees F.
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DTC 687-Relay Coil Short to Power

+«  Key On, Engine Off

e  System Mode= "Stopped”

. If “Stopped Check” is enabled,
verify that DTC 687 is active

v

Remave Relay from fuse block/relay module

Yes
Is DTC 687 active? >

Key On, Engine Off

System Mode= “Stopped”

Using a DMM, measure the resistance from the
relay output to Vbat

External Power Test Mode= "All On”
Using a DMM, measure the voltage patential
from the relay output to ground

Is voltage = 80% of
Vbat?

+  Faulty Relay

Is the resistance < 10
ohm?

+  Faulty Relay

Key Off

Disconnect hamess from ECM

Using a DMM, measure the resistance
from the relay output to Vbat

e  Faulty wireharness
(ground short)

Is the resistance < 10
ohm?

+  FaltyECM
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DTC 726-Max Govern Speed Override

Electronic Throttle ECM
PMKMHT DEW +
= 4 117
T TANIORN DEW -
1 116
TSI = PPLAT BLU TPS 1 Signal
Tc 6 39
BLKAT GRN Senszor Ground
l 2 20
TPS2 LT BLU/DK BLU TPS 2 Signal
< 5
> 40
3 LT GRM/RED S Volts
/ 19
co17

Conditions for Setting the DTC

Check Condition: Engine Running

Fault Condition: Engine rpm greater than 2,250 rpm
Fault condition active for 2 or more seconds
MIL: ON during active fault

Circuit description

This fault will set anytime the engine rpm exceeds 2,250 rpm for longer than 2 seconds. The MIL
command is ON during this active fault

Diagnostic Aid

Check for other stored DTC codes before using the following DTC chart for this code set. Always
diagnose and repair any existing codes starting with the lowest numerical code first.



DTC 726-Max Govern Speed Override

Step Action Value(s) Yes No

Did you perform the On-Board (OBD) System - Go to Step Go to OBD

Check? (2) System
Check Sec-
tion

Key ON, Engine OFF Go to Step Go to Step

DST connected (3) (4)

Are any other DTC codes present with DTC 2197

Diagnose and repair any other DTC codes stored Go to Step -

before proceeding with this chart. (4)

Have any other DTC codes been diagnosed and

repaired?

Check the service part number on the ECM to en- Go to Step Goto Step 5

sure the correct calibration is in use (6)

Is the Service Part Number Correct?

Replace ECM with correct service part number Go to Step -

Is the replacement complete? (9)

Check the mechanical operation of the throttle Go to Step Go to Step

Is the mechanical operation of the throttle OK? (8) (7)

Correct mechanical operation of the throttle. Refer Go to Step -

to Engine & Component section (9)

Has the mechanical operation of the throttle been

corrected?

Check engine for large manifold vacuum leaks. Go to Step Go to OBD

Refer to Symptom Diagnostic section (9) System

Did you find and correct the vacuum leak? Check Sec-
tion

Remove all test equipment except the DST. System OK Go to OBD

Connect any disconnected components, fuses, System

etc. Check

Using the DST clear DTC information from the
ECM.

Turn the ignition OFF and wait 30 seconds.

Start the engine and operate the vehicle to full op-
erating temperature

Observe the MIL

Observe engine performance and drivability

After operating the engine within the test parame-
ters of DTC-219 check for any stored codes.
Does the engine operate normally with no stored
codes?
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DTC 1111-Fuel Rev Limit

Electronic Throttle ECHM
4 PMKANVHT 117 DEW +
T TANJORN DEW -
1 116
T|P'51_":_-,.T= 5 PPLAT BLU 39 TPS 1 Signal
> BLKAT GRN 20 Sensor Ground
TPS2 l LT BLUJ/DK BLU TPS 2 Signal
Pa > 40
3 LT GRMN/RED 5 Yolts
/ 19
co17

Conditions for Setting the DTC

e Check Condition: Engine Running

¢ Fault Condition: Engine rpm greater than 2300rpm set limit

¢ MIL: ON during active fault

Circuit Description

This fault will set anytime the engine rpm exceeds the specified speed settings in the calibration.

This is generally set at 2300 rpm. The MIL command is ON during this active fault

Diagnostic Aid

Always check for other stored DTC codes before using the following DTC chart for this code set. Repair
any existing codes starting with the lowest numerical code first.

116



DTC 1111-Fuel Rev Limit

Step Action Value(s) Yes No

Did you perform the On-Board (OBD) System - Go to Step Go to OBD

Check? (2) System
Check Sec-
tion

Key ON, Engine OFF Go to Step Go to Step

DST in Active Fault Mode (3) (4)

Are any other DTC codes present with DTC

111172

Diagnose and repair any other DTC codes before Go to Step -

proceeding with this chart. (4)

Have any other DTC codes been diagnosed and

repaired?

Check the service part number on the ECM to en- Go to Step Goto Step 5

sure correct calibration is in use (6)

Is the service part number correct?

Replace ECM with the correct service part num- Go to Step -

ber (9)

Is the replacement complete?

Check the mechanical operation of the throttle Go to Step Go to Step

Is the mechanical operation of the throttle OK? (8) (7)

Correct mechanical operation of the throttle. Refer Go to Step -

to Engine & Component section (9)

Has the mechanical operation of the throttle been

corrected?

Check engine for large manifold vacuum leaks. Go to Step Go to OBD

Refer to Fuel Systems symptom diagnostics (9) System

Did you find and correct the vacuum leaks? Check Sec-
tion

Remove all test equipment except the DST. System OK Go to OBD

Connect any disconnected components, fuses, System

etc. Check

Using the DST clear DTC information from the
ECM.

Turn the ignition OFF and wait 30 seconds.

Start the engine and operate the vehicle to full op-
erating temperature

Observe the MIL

Observe engine performance and drivability

After operating the engine within the test parame-
ters of DTC-1111 check for any stored codes.
Does the engine operate normally with no stored
codes?
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DTC 1112-Spark Rev Limit

Electronic Throttle ECM
PMKMWHT DEW +
s ¢ 117
T TANJORN DEW -
1 116
Tpg1—~:_.,= 5 PPLAT BLU 39 TPS 1 Signal
T 2 BLK/AT GRN 20 Sensor Ground
TPS2 l LT BLUDK BLU TPS 2 Signal
Pa i 40
3 LT GRN/RED 5 Vaolts
/ 19
co17

Conditions for Setting the DTC

Circuit description

This fault will set anytime the engine rpm exceeds the specified speed settings installed in the
calibration. This is set at 2325 rpm. The MIL command is ON during this active fault and the engine

will shut down.

Diagnostic Aid

Check Condition: Engine running
Fault Condition: Engine rpm greater than 2325 rpm set limit
MIL: ON during active fault

Engine Shut Down

Always check for other stored DTC codes before using the following DTC chart for this code set. Repair
any existing codes starting with the lowest numerical code first.
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DTC 1112-Spark Rev Limit

Step Action Value(s) Yes No

Did you perform the On-Board (OBD) System - Go to Step Go to OBD

Check? (2) System
Check Sec-
tion

Key ON, Engine OFF Go to Step Go to Step

DST connected (3) (4)

Are any other DTC codes present with DTC

11127

Diagnose any other DTC codes before proceed- Go to Step -

ing with this chart. (4)

Have any other DTC codes been diagnosed and

repaired?

Check the service part number on the ECM to en- Go to Step Goto Step 5

sure correct calibration is in use (6)

Is the service part number correct?

Replace ECM with correct service part number Go to Step -

Is the replacement complete? (9)

Check the mechanical operation of the throttle Go to Step Go to Step

Is the mechanical operation of the throttle OK? (8) (7)

Correct mechanical operation of the throttle. Refer Go to Step -

to Engine & Component section (9)

Has the mechanical operation of the throttle been

corrected?

Check engine for large manifold vacuum leaks. Go to Step Go to OBD

Refer to Fuel Systems section Symptom Diagnos- (9) System

tics Check Sec-

Did you find and correct the vacuum leak? tion

Remove all test equipment except the DST. System OK Go to OBD

Connect any disconnected components, fuses, System

etc. Check

Using the DST clear DTC information from the
ECM.

Turn the ignition OFF and wait 30 seconds.

Start the engine and operate the vehicle to full op-
erating temperature

Observe the MIL

Observe engine performance and drivability

After operating the engine within the test parame-
ters of DTC-1112 check for any stored codes.
Does the engine operate normally with no stored
codes?
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DTC 1151-Closed Loop Multiplier High LPG

UEGO SENSOR ECM

SENSE CONTROL
é) SENSE CELL

(:) PUMP CELL

TRIM RESISTOR

%L‘ HEATER

TO SYSTEM POWER RELAY GROUND

-]
5]

UEGO
CONTROLLER

PUMP/SENSE RETURN

]

=l
—[

PUMP CONTROL

HEATER CONTROL

s][s][¢]

MICRO
CONTROLLER

f LT LILIL
I

Conditions for Setting the DTC

e Check Condition-Engine running
e Fault Condition-Closed Loop multiplier out of range (greater than 35%) while running on propane
e MIL-ON

Circuit description

The UEGO sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen
content in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop
multiplier and the adaptive multiplier. This fault sets if the Closed Loop multiplier exceeds the limits of
normal operation and cannot correctly modify the fuel flow within its limits.

Diagnostic Aid

Vacuum Leaks - Large vacuum leaks and crankcase leaks can cause a lean exhaust condition at especially at
light load.

Fuel Mixer - System can be lean due to faulty EPR (Electronic Pressure Regulator) or faulty fuel mixer.

Fuel Pressure - System will be lean if fuel pressure is too low. Ensure fuel pressure is not too low and that
gaseous fuel control actuator/regulator has proper fuel pressure under all operating conditions. Ensure proper
coolant flow to LP vaporizer.

Exhaust Leaks - If there is an exhaust leak, outside air can be pulled into the exhaust and past the 02 sensor
causing a false lean condition.

Misfire - A misfiring cylinder will pass oxygen through rather than burning it. The sensor will interpret this oxy-
gen as a lean condition and enrichen the fuel mixture.

Fuel Quality - A drastic variation in fuel quality may cause the system to be lean.

Ground Problem - ECM and engine must be grounded to the battery with very little resistance allowing for
proper current flow. Faulty grounds can cause current supply issues resulting in many undesired problems.
Oxygen Sensor Wire - Sensor may be mispositioned contacting the exhaust. Check for short to ground be-
tween harness and sensor sense signal.

If all tests are OK, replace the O2 sensors with known good parts and retest.
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DTC 1152-Closed Loop Multiplier Low LPG

UEGO SENSOR ECM

é) SENSE CELL

C:) PUMP CELL

TRIM RESISTOR

§ HEATER

TO SYSTEM POWER RELAY GROUND

<

SENSE CONTROL

-]
[+]

UEGO
CONTROLLER

PUMP/SENSE RETURN

]

=l
—

PUMP CONTROL

HEATER CONTROL

s][x][¢]

MICRO
CONTROLLER

f LT LI
I

Conditions for Setting the DTC

e Functional Fault: Closed Loop multiplier out of range (at limit of -35%) while running on propane
e MIL Disabled

Circuit Description

The UEGO sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen content
in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop multiplier and
the adaptive multiplier. This fault sets if the Closed Loop multiplier exceeds the limits of normal operation.
When the multiplier cannot correctly modify the fuel flow within its limits, it is limited at -35%.

Diagnostic Aid

Fuel System High secondary fuel pressure will cause the system to run rich. A worn fuel mixer or faulty EPR
(Electronic Pressure Regulator) may also cause the system to run rich.

Fuel Quality A drastic variation in fuel quality (very high butane content) may cause the fuel system to run
rich. Be sure that the specified HD-5 or HD-10 motor fuel grade LPG is used.

Air Filter A plugged, damaged or modified air filter may cause the system to run rich.
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DTC 1153-Closed Loop Multiplier High NG

UEGO SENSOR ECM
SENSE CONTROL UEGOS
¢ "]
é) SENSE CELL CON%%?LER
PUMP/SENSE RETURN
1 2]

C:) PUMP CELL

TRIM RESISTOR

§ HEATER

TO SYSTEM POWER RELAY GROUND

<

PUMP CONTROL

=l
—

HEATER CONTROL

s][x][¢]

MICRO
CONTROLLER

f LT LI
I

Conditions for Setting the DTC

¢ Functional Fault: Closed Loop multiplier out of range (greater than 35%) while running on natural gas
e MIL: Disabled

Circuit Description

The UEGO sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen content
in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop multiplier and
the adaptive multiplier. This fault sets if the Closed Loop multiplier exceeds the limits of normal operation and
cannot correctly modify the fuel flow within its limits.

Diagnostic Aid

Vacuum Leaks Large vacuum leaks and crankcase leaks can cause a lean exhaust condition, especially at
light load.

Fuel Mixer System can be lean due to a faulty EPR (Electronic Pressure Regulator) or faulty fuel mixer.
Fuel Pressure System will be lean if fuel pressure is too low. Ensure fuel pressure is not too low and that
gaseous fuel control actuator/regulator has proper fuel pressure under all operating conditions.

Exhaust Leaks If there is an exhaust leak, outside air can be pulled into the exhaust and past the 02 sensor
causing a false lean condition.

Misfire A misfiring cylinder will pass oxygen through rather than burning it. The sensor will interpret this oxygen
as a lean condition and enrichen the fuel mixture.

Fuel Quality A drastic variation in fuel quality may cause the system to be lean.

Ground Problem ECM and engine must be grounded to the battery with very little resistance allowing for
proper current flow. Faulty grounds can cause current supply issues resulting in many undesired problems.
Oxygen Sensor Wire Sensor may be mispositioned contacting the exhaust. Check for short to ground be-
tween harness and sensor sense signal.

If all tests are OK, replace the O2 sensors with known good parts and retest.
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DTC 1154 - Closed Loop Multiplier Low NG

UEGO SENSOR ECM

é) SENSE CELL

C:) PUMP CELL

TRIM RESISTOR

§ HEATER

TO SYSTEM POWER RELAY GROUND

<

SENSE CONTROL
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CONTROLLER
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=l
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PUMP CONTROL

HEATER CONTROL
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f LT LI
I

Conditions for Setting the DTC

e Functional Fault: Closed Loop multiplier out of range (at limit of -35%) while running on natural gas
e MIL: Disabled

Circuit Description

The UEGO sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen content
in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop multiplier and
the adaptive multiplier. This fault sets if the Closed Loop multiplier exceeds the limits of normal operation.
When the multiplier cannot correctly modify the fuel flow within its limits, it is limited at -35%.

Diagnostic Aid

Fuel System High secondary fuel pressure will cause the system to run rich. A worn fuel mixer, faulty EPR
(Electronic Pressure Regulator) may also cause the system to run rich.

Fuel Quality A drastic variation in fuel quality (high content of ethane and heavier hydrocarbons) may cause
the fuel system to run rich. If running on wellhead gas, obtain a current gas analysis report for your fuel source.
Wells can change over time and the gas supply may be different than when a sample was originally taken.
Air Filter A plugged, damaged or modified air filter may cause the system to run rich.
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DTC 1161-Adaptive Learn High LPG
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Conditions for Setting the DTC

o Check Condition: Engine Running
e Fault Condition: Adaptive multiplier out of range greater than 30% while running on propane
e MiIL: ON

Circuit Description

The UEGO sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen
content in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop
multiplier and Adaptive multiplier. This fault will set if the adaptive multiplier exceeds the limits of normal
operation. Always run the fuel system diagnostic checks before using the following diagnostic chat.

Diagnostic Aid

Oxygen Sensor Wire - Oxygen sensor wires may be mis-routed and contacting the exhaust manifold, pipes,
or other hot parts causing damage.

Vacuum Leaks - Large vacuum leaks and crankcase leaks can cause a lean exhaust condition at especially at
light load.

Fuel Mixer - System can be lean due to faulty EPR (Electronic Pressure Regulator) or faulty fuel mixer.

Fuel Pressure - Low fuel pressure, faulty fuel regulator or contaminated fuel filter can cause fuel the system to
run lean

Exhaust Leaks - If there is an exhaust leak, outside air can be pulled into the exhaust and past the 02 sensor
causing a false lean condition.

Fuel Quality - Contaminated or spoiled fuel can cause the fuel system to be lean.

Ground Problem - ECM grounds must be clean, tight and in the proper location.
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DTC 1162-Adaptive Learn Low LPG
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Conditions for Setting the DTC

e Check Condition: Engine running
e Fault Condition: Adaptive multiplier out of range greater than -30% while running on propane
e MiIL: ON

Circuit Description

The UEGO sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen
content in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop
multiplier and Adaptive multiplier. This fault will set if the adaptive multiplier exceeds the limits of normal
operation. Always run the fuel system diagnostics before using the following diagnostic chart.

Diagnostic Aid

Fuel System - High secondary fuel pressure will cause the system to run rich. A worn fuel mixer, faulty
EPR (Electronic Pressure Regulator) may also cause the system to run rich.

Fuel Quality - A drastic variation in fuel quality (very high butane content) may cause the fuel system to
run rich. Be sure that the specified HD-5 or HD-10 motor fuel grade propane is used.

Air Filter - A plugged, damaged or modified air filter may cause the system to run rich.

125



DTC 1163-Adaptive Learn High NG
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Conditions for Setting the DTC

e Check Condition: Engine Running
e Fault Condition: Adaptive multiplier out of range greater than 30% while running on natural gas
e MIL: ON

Circuit Description

The UEGO sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen
content in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop
multiplier and Adaptive multiplier. This fault will set if the adaptive multiplier exceeds the limits of normal
operation. Always run the fuel system diagnostic checks before using the following diagnostic chat.

Diagnostic Aid

Oxygen Sensor Wire - Heated Oxygen sensor wires may be mis-routed and contacting the exhaust manifold.
Vacuum Leaks Large - vacuum leaks and crankcase leaks can cause a lean exhaust condition at especially
at light load.

Fuel Mixer - System can be lean due to faulty EPR (Electronic Pressure Regulator) or faulty fuel mixer.

Fuel Pressure - Low fuel pressure, faulty fuel regulator or contaminated fuel filter can cause fuel the system to
run lean

Exhaust Leaks - If there is an exhaust leak, outside air can be pulled into the exhaust and past the 02 sensor
causing a false lean condition.

Fuel Quality - Contaminated or spoiled fuel can cause the fuel system to be lean.

Ground Problem - ECM grounds must be clean, tight and in the proper location.
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DTC 1164-Adaptive Learn Low NG
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Conditions for Setting the DTC

e Check Condition: Engine running
e Fault Condition: Adaptive multiplier out of range greater than -30% while running on natural gas
e MIL: ON

Circuit Description

The UEGO sensor is used to determine if the fuel flow to the engine is correct by measuring the oxygen
content in the exhaust gas. The ECM uses this information to correct the fuel flow with the Closed Loop
multiplier and Adaptive multiplier. This fault will set if the adaptive multiplier exceeds the limits of normal
operation. Always run the fuel system diagnostics before using the following diagnostic chart.

Diagnostic Aid

Fuel System - High secondary fuel pressure will cause the system to run rich. A worn fuel mixer, faulty EPR
(Electronic Pressure Regulator) may also cause the system to run rich.

Fuel Quality - A drastic variation in fuel quality (very high butane content) may cause the fuel system to run
rich. Be sure that the specified HD-5 or HD-10 fuel grade propane is used.

Air Filter - A plugged, damaged or modified air filter may cause the system to run rich.
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DTC 1171-EPR Pressure Higher Than Expected
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Conditions for Setting the DTC

[~ oo

Catalyst

Check condition: Engine running or cranking
MIL: ON during active fault

Fault condition: EPR actual pressure greater than 1.5 inches above commanded pressure
Adaptive disabled

Engine shutdown will occur

Circuit Description
The EPR (Electronic Pressure Regulator) unit measures and controls the amount of fuel that is able to pass
to the fuel mixer. This code will set in the event the actual pressure is 1.5 inches water pressure higher than

the actual commanded pressure. Adaptive learn is disabled and the MIL command is ON during this fault.
The engine will shut down if this fault occurs.

Diagnostic Aid

Always run the fuel system diagnostic pressure check before proceeding with the following diagnostic chart.
High fuel pressure into the EPR is the most common cause of this fault.
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DTC 1171-EPR Pressure Higher Than Expected

Step Action Value(s) Yes [o]
Did you perform the On-Board (OBD) System - Go to Step Go to OBD
1 Check? (2) System
Check Sec-
tion
Did you run the fuel pressure diagnostic test in Go to Step Go to Step
2 the fuel system diagnostic section with no prob- (4) (3)
lems found?
Run the EPR pressure test in the fuel system di- Go to Step Follow the
agnostic section (4) EPR service
3 Did the EPR pass the fuel pressure test specifi- recommenda-
cations? tions from the
fuel pressure
test chart.
Inspect the EPR electrical connector pins C018 Repair the Go to Step
for damage, corrosion or contamination. circuit as nec- | (5)
4 Did you find a problem? essary. Refer
to wire har-
ness repair
section.
5 Replace or repair the EPR Go to Step _
Is the replacement complete? (6)
Remove all test equipment except the DST. System OK Go to OBD
Connect any disconnected components, fuses, System
etc. Check
Using the DST clear DTC information from the
ECM.
Turn the ignition OFF and wait 30 seconds.
6 Start the engine and operate the vehicle to full

operating temperature
Observe the MIL
Observe engine performance and drivability

codes?

After operating the engine within the test param-
eters of DTC1171 check for any stored codes.
Does the engine operate normally with no stored
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DTC1172-EPR Pressure Lower Than Expected
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Conditions for Setting the DTC

M
G
o]

| 2 |
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Catalyst

Check condition: Engine running or cranking
MIL: ON during active fault

Fault condition: EPR actual pressure less than 1.5 inches below commanded pressure
Adaptive disabled

Engine shutdown will occur

Circuit Description

The EPR (Electronic Pressure Regulator) unit measures and controls the amount of fuel that is able to pass
to the fuel mixer. This code will set in the event the actual pressure is 1.0 inches water pressure lower than
the actual commanded pressure. Adaptive is disabled and the MIL command is ON during this fault. Engine
will shut down if this fault occurs.

Diagnostic Aid

Always run the fuel system diagnostic pressure check before proceeding with the following diagnostic chart.
Low fuel pressure into the EPR is the most common cause of this fault.
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DTC 1172-EPR Pressure Lower Than Expected

Step Action Value(s) Yes [o]
Did you perform the On-Board (OBD) System - Go to Step Go to OBD
1 Check? (2) System
Check Sec-
tion
Did you run the fuel pressure diagnostic test in Go to Step Go to Step
2 the fuel system diagnostic section with no prob- (4) (3)
lems found?
Run the EPR pressure test in the fuel system di- Go to Step Follow the
agnostic section (4) EPR service
3 Did the EPR pass the fuel pressure test specifi- recommenda-
cations? tions from the
fuel pressure
test chart.
Inspect the EPR electrical connector C018 for Repair the Go to Step
damage, corrosion or contamination. circuit as nec- | (5)
4 Did you find a problem? essary. Refer
to wire har-
ness repair
section.
5 Replace or repair the EPR Go to Step _
Is the replacement complete? (6)
Remove all test equipment except the DST. System OK Go to OBD
Connect any disconnected components, fuses, System
etc. Check
Using the DST clear DTC information from the
ECM.
Turn the ignition OFF and wait 30 seconds.
6 Start the engine and operate the vehicle to full

operating temperature
Observe the MIL
Observe engine performance and drivability

codes?

After operating the engine within the test param-
eters of DTC1172 check for any stored codes.
Does the engine operate normally with no stored
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DTC 1173 — EPR/CFV Comm Lost

VBAT E BATTERY
POWER

CAN + 2 1? AUX_DIGE/CANZ+
CAN - 5 1 E ALIX_DIGS/CaN2-
CAN_term CAN TERMINATION
1 CONMECTOR

i Vrelay
Vrelay 3 v o

Controfled by ECM

Growund ENGINE
4 GROUND

Conditions for Setting the DTC
e Check Condition: Key On
e Fault Condition: ECU received no communication from EPR for .5 seconds
e MIL: ON during active fault
e Engine shutdown

Fault Description

The EPR (Electronic Pressure Regulator) unit measures and controls the amount of fuel that is able to
pass to the fuel mixer. This fault sets if he ECM loses CAN communication with the EPR. The fault
indicates that the ECM is no longer receiving CAN packets from the EPR which also results in the EPR
not receiving communication from the ECM. This is often the result of a power loss at the EPR or
improper CAN termination or wiring. The MIL will light and the engine will shut down.
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DTC 1173 — EPR/CFV Comm Lost

Key On, Engine Running
System Mode = "Running”™
Attempt to connect to ECM with
CAMN-based DST

DST comnects to
ECM?

Clear DTC1173 Fault

No—»

Yes
¥

Key Off, Engine Stopped
System Mode ="Stopped”
Disconnect EPR/CFV harness
connection

Carefully remove locks on the
hamess side of the EPRICFV

connection
——

. Key Off, Engine Stopped
. System Mode = "Stopped™
. Disconnect ECM header

f
)

connection
. Carefully remove yellow lock
from ECM hamess side header

Using a multimeter, check
continuity between diagnostic
connector pin 7 and ECM pin 14
and between diagnostic
connector pin 8 and ECM pin 15
on the harness

Intermittent
problem

Using a mulimeter

Check harness continuity of CAN + wire
between EPR Pin 2 f CFV Pin 2 and ECM

pin 14 (CAN1) or Pin 17 (CAN2)

Check harness continuity of CAN - wire
between EPR Pin 5/ CFV Pin 3 and ECM

pin 15 (CAN1) or Pin 16 (CAN2)

MNow

Faulty hamess

Using a multimeter, check
resistance between ECM pin 14
and ECM pin 15 on the harness

Resistance is
between 115 and
135 ohm?

Faulty hamess or
Faulty CAN
termination

Yes
¥

Faulty ECM

Key On, Engine Stopped

System Mode = "Stopped”

Enable "External Power" test mode to "All On"
Using a mulkimeter, measure voltage (Vrelay)
and (Vbat) relative to (GND)

Mo

‘

Faulty hamess

Viat and Vrelay
both = 18Y?

Yes

v

Faulty EPRICFY

Vrelay circuits

- Faulty hamess or relay
Troubleshoot Vbat and

NOTE: Do not insert probe or object into terminalsas this will cause the terminal to spread and it may no longer
make electncal contactwith its mate. Spread pins will void wamanty. Probeinstead on side of terminal.

133



DTC 1176 — EPR/CFV Internal Actuator Fault Detection

VBAT E BATTERY
POWER

CAN+ AUX_DIGE/CANZ+

2 17
CAN- 5 16 ALX_DIGS/CANZ-
CAN_term CAN TERMINATION
1 CONNECTOR
EPR ECM

Vrelay Vrelay
3 Fuse P

Controfled by ECM

Growund ENGINE
4 GROUND

Conditions for Setting the DTC
e Check Condition: Key On
e Fault Condition: EPR detects an internal actuator fault
e MIL: ON during active fault
e Adaptive Disabled

Fault Description

The EPR (Electronic Pressure Regulator) unit measures and controls the amount of fuel that is able to
pass to the fuel mixer. This fault sets if the EPR detects an internal actuator fault. The fault is transmit-
ted from the EPR to the ECM via CAN. If the fault is active, adaptive learn is disabled to prevent
improper learning and updating of the table. The MIL is illuminated for the duration of the key-on cycle.
If the EPR does not trigger either 1171 or 1172 there is no issue with the EPR. If one or more of these
faults are triggered, refer to the appropriate section for diagnostic information.
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DTC 1177 — EPR/CFV Internal Circuitry Fault Detection

VBAT E BATTERY
POWER

CAN+ AUX_DIGE/CANZ+

2 17
CAN- 5 16 ALX_DIGS/CANZ-
CAN_term CAN TERMINATION
1 CONNECTOR
EPR ECM

Vrelay Vrelay
3 Fuse P

Controfled by ECM

Growund ENGINE
4 GROUND

Conditions for Setting the DTC
e Check Condition: Key On
e Fault Condition: EPR detects an internal circuitry fault
e MIL: ON during active fault
e Adaptive Disabled

Fault Description

The EPR (Electronic Pressure Regulator) unit measures and controls the amount of fuel that is able to
pass to the fuel mixer. This fault sets if the EPR detects an internal circuitry fault. The fault is transmitted
from the EPR to the ECM via CAN. If the fault is active, adaptive learn is disabled to prevent improper
learning and updating of the table. The MIL is illuminated for the duration of the key-on cycle.

If the EPR dies not trigger either 1171 or 1172 there is no issue with the EPR. If one or more of these
faults are triggered, refer to the appropriate section for diagnostic information.
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DTC 1325 — Knock Retard at Limit
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Conditions for Setting the DTC
e Check Condition: Key On, Engine Running
e Fault Condition: With RPM greater than 1200 and MAP load greater than 11 psia, knock retard
is at 100% for 125 combustion cycles (1 cycle = 2 revs, 8.3 seconds at 1800 RPM, 10 seconds
at 1500 RPM)
e MIL: ON during active fault
e Engine Shutdown

Fault Description

The knock sensor is used to detect detonation through mechanical vibration in the engine block and/or
cylinder heads and provide feedback for the ignition system to retard spark timing to reduce knock
intensity. In most applications the knock sensor is used to protect the engine from damage that can be
caused from detonation or knock based on fixed spark advance. This fault sets if the signals from the
knock sensors indicate severe engine knocking, triggering maximum knock retard for 125 combustion
cycles (one cycle = two crank rotations). The MIL will light and the engine will shut down

Diagnostic Aids
This fault occurs when the engine is actively knocking, and the shutdown is triggered to protect the
engine from potentially catastrophic damage. Knock can be caused by a number of factors, including:
e Poor quality fuel
e Elevated intake air temperature
e Elevated coolant temperature
e Loads exceeding engine load limit
e Excessive exhaust backpressure

If running on wellhead gas, a gas analysis sample should be taken to check the makeup of the wellhead
gas. Wellhead gas can vary greatly in quality, even from the same well over time. It is important to
reduce the load when running on “hot” gas (gas containing a higher than usual concentration of ethane
and larger hydrocarbons) in order to keep cylinder pressures down below the threshold where knock
can occur. Contact your OEM for more information on running an engine on wellhead gas.
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DTC 1325 — Knock Retard at Limit

Verify that the engine is running at the proper load for your application at all times. Make sure that any
required derates™ for elevation, ambient temperature, and gas quality are applied to the maximum load.
Verify all loads to be certain there isn’t a situation that can cause load to suddenly spike above the
limit, e.g. motors starting simultaneously. Consider using VFDs (Variable Frequency Drivers) if there
are cumulative inrush currents that could be overloading your engine.

Higher intake and coolant temperatures and excessive exhaust back pressure can lead to higher
in-cylinder temperatures, which will contribute to the likelihood of knock.

Make sure the engine is receiving intake air that is as cool as possible. Elevated intake air tem-
peratures can be caused by exhaust leaks near the intake, blocked or closed intake louvers on
an enclosure, or air circulating over hot engine components.

The cooling system should also be checked. Clogged radiator/CAC cores, low coolant level,
loose, slipping or broken fan and/or water pump belts can all lead to elevated engine coolant
temperatures.

Check the exhaust system for proper flow. Make sure there are no obstructions in the piping,
catalysts, or muffler (if equipped).

If the engine is thoroughly inspected and found to not be experiencing any knock, there are other factors
that can sometimes cause the knock sensors to detect vibrations that the ECM will interpret as knock:

Check the engine and all attached components for any loose nuts, bolts, or brackets that could
be vibrating.
Check to make sure there is nothing coming in contact with any of the knock sensors.
Verify that the knock sensors are properly secured to the engine and the nut/bolt is correctly
torqued:

o Nut: 18 Ib/ft

o Bolt: 20 Ib/ft
Check the spark plugs, ignition coils, and coil boots on all cylinders to make sure the ignition
system is performing properly and there is no misfire. Make sure spark plugs are the correct type
as recommended by the manufacturer.
Check and adjust engine valve lash as necessary. Loose valve lash can cause vibrations in the
engine that is picked up by the knock sensors and could be interpreted by the ECM as knock.

*For information on derates consult PSI Heavy-Duty Technical Standard 56300003 — PSI HD Derate Specification
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DTC 1351 — Spark Pluq or Coil Failure

Hamess
connector
on valve
cover
~ A A BK Power Ground
B E BK/LG Analog Return
\ C 3 Yi/BK Cail Driver #1
\H A 5
PR/IDG
To 12V relayed power ECM

Conditions for setting the DTC

Key on, Engine on

Fault conditions: Ignition/spark drive circuitry (internal to the ECM) is overheating.
MIL: ON

Engine Shutdown

Fault Description

Coil driver #1 (correlates to DTC 1351) fires either the 1st cylinder in the firing order or the
1st cylinder in the block order depending on the configuration of the ‘Injector/Spark
Diagnostic Numbering’ scheme as set in calibration. Drivers 2-10 (correlating to DTCs 1352-
1360) follow in-kind.

Diagnostic Aids:

Check plug gap on the cylinder associated with the fault.

Check for loose connections at the coil and spark plugs. Look for evidence of charring or arc-
ing around the spark plugs.

Check coil resistance and verify that it is within specifications. Look for a short internal to the
coil.

Ensure the use of high-quality coils without a history of internal arcing or other failures.

Verify that ambient conditions are not exceeding 85C on a continuous basis or 125C for short
intervals. If so, verify that this fault stops occurring when ambient temperatures lower.

Verify the dwell time set in the diagnostic calibration is not set too long and that adaptive dwell
is enabled.
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DTC 1439 — Engine Oil Temperature Sensor High

LT GREEN /RED 18 Il PRESSURE/TEMP SENSIOR

LT GREEN/WHITE 18

LT GREEN/BLACK 18

AMP 1-967640-1 CONN
AMP 9635906-5 TERM

BLK/LT GREEN 18

L I O R 'O R S

AMP 967067-1 SEAL

Conditions for setting the DTC

Check Condition: Key On

Fault condition: Temperature exceeds 235°F for over 3 seconds
MIL: ON

Engine Shutdown

Fault Description

The engine oil temperature sensor determines if the engine oil temperature is operating at normal op-
erating temperatures given known air temperature and engine loads. Sensor allows for continuous
monitoring after startup conditions are achieved.

Diagnostic Aid

Check the engine oil level and refill if necessary.

If the oil level is full, check the function of the switch. Disconnect the switch, clear the fault and
try running the engine again. If the fault does not come back, check the oil temperature sensor
switch.

If the fault is still active with the switch disconnected, check the wiring for the switch to make
sure it is not shorted to ground. The wiring originates at the Vehicle Interface Connector on the
engine at terminal K. Disconnect the VIC and use an ohmmeter to check for a short to ground
from pin K on the engine side of the VIC and on the OEM side of the VIC. Once you have de-
termined whether the short is on the engine or in the OEM wiring you can begin searching for
the short and repair it.

Check for containment buildup or other non-leak-based failures that reduce the efficiency of
the oil cooler.

Check for damages in the rotating assembly that is causing excessive heat buildup, extra fric-
tion is going to be transferred into the oil in either loaded prime or continues applications, this
will not be enough additional load and will come up as an increase in power output.
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DTC 1552 — Coolant Level Low Voltage

VEHICLE INTERFACE CONNECTOR

PINK_18 e
m / ~ = VoV
T Bk 13 5 LOCKOFF (PRIMARY)
PINK /GREEN 16 C LOCKOFF (SECONDARY)
[T BLUE/YELLOW 18 D RELAT POWER
T RETPNE TR E  AUX_PWM7_LS
G?EZ\/YZLLOW 18 F START COMMAND
TAN /BROWN T8 c ’&"LEL —
DK éf.EfBEASEEE) E J AUX_ana_PU2
CRAY/DK BLUE 16 K- AUX_DIGT
BLACK/LT GREEN 18 - GOV SELECT
B_-_JZ/F' NK 18 M 5V RTN
BLUL/WAITE 15 A
EROWN /WHITE T? _ .
- /BLA’“K ]? WXR_PWM6+Recirc
— S GROUND

Conditions for Setting the DTC
e Check Condition: Key On
e Fault Condition: Low coolant level switch circuit (Aux_DIG1) voltage is less than 1.25V while
the engine is running and coolant temperature is above 70°F
e MIL: ON during active fault
e Engine Shutdown

Fault Description

The coolant level switch is an optional switch installed by the OEM in the cooling circuit to detect a
loss of engine coolant and shut the engine down. The switch is normally open and shorts the
AUX_DIG1 wire to ground when closed, triggering the fault. The MIL will light and the engine will shut
down.

Diagnostic Aids

e Check the engine coolant level and refill if necessary.

e |If the coolant level is full, check the function of the switch. Disconnect the switch, clear the
fault, and try running the engine again. If the fault does not come back, check the coolant level
switch.

e |If the fault is still active with the switch disconnected, check the wiring for the switch to make
sure it is not shorted to ground. The wiring originates at the Vehicle Interface Connector on the
engine at terminal K. Disconnect the VIC and use an ohmmeter to check for a short to ground
from pin K on the engine side of the VIC and on the OEM side of the VIC. Once you have de-
termined whether the short is on the engine or in the OEM wiring you can begin searching for
the short and repair it.

140



DTC 1612-RTI 1 Loss

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

Check Condition: Key on

Fault Condition: Internal microprocessor error

MIL: ON

Adaptive: Disabled for the remainder of the key-ON cycle
Engine shutdown will occur

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed. Several
different things can happen within the microprocessor that will cause this fault. The ECM will attempt to
reset itself in the event this fault is set. The MIL command is on and will remain on until the code is cleared
using the DST. The engine will shut down if this code occurs.
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DTC 1612-RT 1 Loss

Step Action Value(s) Yes [o]
Did you perform the On-Board (OBD) System - Go to Step Go to OBD
1 Check? (2) System
Check Sec-
tion
Key ON, Engine Running Go to Step Intermittent
DST (Diagnostic Scan Tool) connected in Sys- (3) problem
2 tem Data Mode Go to Inter-
Clear system fault code mittent
Does DTC 1612 reset with the engine idling? section
Check ECM power and ground circuits Go to Step Repair the
Did the power and ground circuits check OK? (4) circuit as nec-
essary. Refer
3 to Wiring Re-
pairs in
Engine Elec-
trical.
4 Replace ECM Go to Step -
Is the replacement complete? (5)
Remove all test equipment except the DST. System OK Go to OBD
Connect any disconnected components, fuses, System
etc. Check
Using the DST clear DTC information from the
ECM.
Turn the ignition OFF and wait 30 seconds.
5 Start the engine and operate the vehicle to full

operating temperature
Observe the MIL

codes?

Observe engine performance and drivability
After operating the engine within the test param-
eters of DTC-1612 check for any stored codes.
Does the engine operate normally with no stored
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DTC 1613-RTI 2 Loss

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

Check Condition: Key on

Fault Condition: Internal microprocessor error

MIL: ON

Adaptive: Disabled for the remainder of the key-ON cycle
Engine shutdown will occur

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed.
Several different things can happen within the microprocessor that will cause this fault. The ECM will
attempt to reset itself in the event this fault is set. The MIL command is on and will remain on until the
code is cleared using the DST. The engine will shut down if this code occurs.
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Key On - Engine Running
System Data Mode

Clear System Fault

Yes
Does DTC 1613 resetwith

DTC 1613-RTI 2 Loss

engine idling?

No

Fault is intermittent

Check all power and ground
circuitsto ECM

Are all circuits ok?

Repair wiring to
ECM and retest

Yes

Replace ECM with known
good part and retest
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DTC 1614-RTI 3 Loss

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

Check Condition: Key on

Fault Condition: Internal microprocessor error

MIL: ON

Adaptive disabled for the remainder of the key-ON cycle
Engine shutdown will occur

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed. Several
different things can happen within the microprocessor that will cause this fault. The ECM will attempt to
reset itself in the event this fault is set. The MIL command is on and will remain on until the code is cleared
using the DST. The engine will shut down if this code occurs.
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Key On - Engine Running
System Data Mode

Clear System Fault

Does DTC 1614 resetwith
engine idling?

Fault is intermittent

Yes

DTC 1614-RTI 3 Loss

Check all power and ground
circuits to ECM

Are all circuits ok?

Repair wiring to
ECM and retest

Yes

Replace ECM with known
good part and retest
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DTC 1615-A/D Loss

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

Check Condition: Key on

Fault Condition: Internal microprocessor error

MIL: ON

Adaptive disabled for the remainder of the key-ON cycle
Engine shutdown will occur

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed. Several
different things can happen within the microprocessor that will cause this fault. The ECM will attempt to
reset itself in the event this fault is set. The MIL command is on and will remain on until the code is cleared
using the DST. The engine will shut down if this code occurs.
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Key On - Engine Running
System Data Mode

Does DTC resetwith
engine idling?

Fault is intermittent

DTC 1615-A/D Loss

Clear System Fault R

Check all power and ground
circuits to ECM

Are all circuits ok?

Repair wiring to
ECM and retest

Yes

Replace ECM with known
good part and retest
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DTC 1616-Invalid Interrupt

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

Check Condition: Key on

Fault Condition: Internal microprocessor error

MIL: ON

Adaptive disabled for the remainder of the key-ON cycle
Engine Shutdown will occur

Circuit Description

The ECM has several internal checks that must be satisfied each time an instruction is executed. Several
different things can happen within the microprocessor that will cause this fault. The ECM will attempt to
reset itself in the event this fault is set. The MIL command is on and will remain on until the code is cleared
using the DST. The engine will shut down if this code occurs.
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DTC 1616-Invalid Interrupt

Key On - Engine Running
System Data Mode

Clear System Fault R

Does DTC resetwith
engine idling?

Fault is intermittent

Check all power and ground
circuits to ECM

Are all circuits ok?

Repair wiring to
ECM and retest

Yes

Replace ECM with known
good part and retest
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DTC 1625 — J1939 Shutdown Request

BLUPNK CANT (%)
14

F
.

CAN Device

BLUAHT CAN1T ()

ECM

Conditions for Setting the DTC
e Check Condition: Key On
e Fault Condition: Master ECM receives a shutdown request over the CAN network
e MIL: ON during active fault
e Engine Shutdown

Fault Description
This fault is triggered when a device connected to the CAN network triggers an engine shutdown. The
MIL will light and the engine will shut down.

Diagnostic Aids

This fault is triggered in the master ECM whenever there is a fault in the slave ECM that requires the
engine to shut down. The slave ECM doesn’t have the authority to shut down the engine on its own, so
it sends a shutdown request over the CAN network to the master ECM to get the engine to shut down.
Connect to the slave ECU and check all stored fault codes to find the fault that triggered the shutdown
on the master side.

If there are no stored faults on the slave ECM, check any other devices connected to the CAN network
that are capable of triggering an engine shutdown, such as genset controllers or pump controllers.
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DTC 1626-CAN1 Tx Failure

BLUVP MK

CAN Device
BLUYWYHT

14

CAN 1 (+)

156

CAMNT ()

ECM

Conditions for Setting the DTC

e Check Condition: Engine running

e Fault Condition: CAN Tx error 120 packets lost within 1 second

e MIL: ON

Circuit description

The CAN bus (controller area network) is used by the ECM to communicate with other digital devices
used throughout the fuel system. Information is sent over the CAN bus in digital information “packets”
that contain information for various control functions. This fault will set if the ECM broadcasts 120 packets

to the network that are not received within a one second time period. The MIL command is ON.

Diagnostic Aides

o Verify that all CAN devices are powered and properly grounded

o Verify that the CAN1 network is properly terminated

Check CAN1 wire routing with respect to noise sources (ignition coils, spark plug coil wires, etc.) and

shield if necessary
e Check CAN1 (+) and (-) wires for short circuits
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DTC 1627-CAN1 Rx Failure

BLUPNK CAN1 (%)

CAN Device

BLLVWYHT CAN1 ()

ECM

Conditions for Setting the DTC

e Check Condition: Engine running
e Fault Condition: CAN1 Rx error 120 packets lost within 1 second
e MIL: ON

Circuit description

The CAN bus (controller area network) is used by the ECM to communicate with other digital devices
used throughout the fuel system. Information is sent over the CAN bus in digital information “packets”
that contain information for various control functions. This fault will set if the ECM detects 120 packets
lost within a one second time period. The MIL command is ON.
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DTC 1627-CAN1 Rx Failure

Do have continuity between them?

ground circuit
as necessary.
Refer to Wir-

ing Repairs in
Engine Elec-

trical.

Step Action Value(s) Yes [o]
Did you perform the On-Board (OBD) System - Go to Step Go to OBD
Check? (2) System
Check Sec-
tion
Key ON, Engine Running Go to Step Intermittent
DST (Diagnostic Scan Tool) connected in Sys- (3) problem
tem Data Mode Go to Inter-
Clear system fault code mittent
Does DTC1627 reset with the engine idling? section
Check that the ECM power connection C019 is Go to Step Repair the
clean, tight and in the proper location. (4) circuit as nec-
Check that the ECM ground connection C010 is essary. Refer
clean, tight and in the proper location. to Wiring Re-
Are the power and ground circuits OK? pairs in
Engine Elec-
trical.
Using a DVOM check for continuity between Repair the Go to Step
ECM pins 14 and 15 shorted circuit | (5)
Do you have continuity between them? as necessary.
Refer to Wir-
ing Repairs in
Engine Elec-
trical.
Using a DVOM check for continuity to engine Repair the Go to Step
ground on pin 15. shorted to (6)
Do have continuity to engine ground? ground circuit
as necessary.
Refer to Wir-
ing Repairs in
Engine Elec-
trical.
Using a DVOM check for continuity to battery Repair the Go to Step
positive on pin 15. shorted to (7)

Replace the ECM
Is the replacement complete?

Go to Step
(8)
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Step Action VEIVETS)) Yes No
Remove all test equipment except the DST. System OK Go to OBD
Connect any disconnected components, fuses, System
etc. Check
Using the DST clear DTC information from the
ECM.

Turn the ignition OFF and wait 30 seconds.

8 Start the engine and operate the vehicle to full
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test param-
eters of DTC-1627 check for any stored codes.
Does the engine operate normally with no stored
codes?
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DTC 1628-CAN Address Conflict

BLUPNK CAN1 (%)

CAN Device

BLLVWYHT CAN1 ()

ECM

Conditions for Setting the DTC

e Check Condition: Engine running
e Fault Condition: 5 or more address conflict errors
e MIL: ON

Circuit description

The CAN bus (controller area network) is used by the ECM to communicate with other digital devices
used throughout the fuel system. Information is sent over the CAN bus in digital information “packets”
that contain information for various control functions. Individual devices are assigned network addresses.
This fault will set if the ECM detects an address conflict, such as two devices with the same address.
This is usually not due to an in-field failure and may be the results of “add on” CAN devices
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DTC 1628-CAN Address Conflict

Step Action Value(s) Yes [o]

Did you perform the On-Board (OBD) System - Go to Step Go to OBD

Check? (2) System
Check Sec-
tion

Key ON, Engine Running Go to Step Intermittent

DST (Diagnostic Scan Tool) connected in Sys- (3) problem

tem Data Mode Go to Inter-

Clear system fault code mittent

Does DTC1628 reset with the engine idling? section

Key OFF Repeat step 3 | Contact the

Disconnect one CAN device until all CAN | CAN device

Clear DTC 1628 devices have | manufacturer

Key ON (start engine if possible if not continue been discon- | for additional

cranking for at least 3 seconds)

nected one at

CAN address

Wait 5 seconds atime information

Does DTC 1628 re-set? Go to Step
(4)

Has the CAN device been replaced or address Go to Step _

conflict resolved? (5)

Remove all test equipment except the DST. System OK Go to OBD

Connect any disconnected components, fuses, System

etc. Check

Using the DST clear DTC information from the
ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle to full
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test param-
eters of DTC-1628 check for any stored codes.
Does the engine operate normally with no stored
codes?
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DTC 1644-MIL Control Ground Short not enabled

ECM
Co12
MIL GRMMNEL
— 5 68 "o
+24V in start and run Gr:.lnd

Conditions for setting the DTC

¢ Check Condition: Key ON engine OFF

e Fault Condition: ECM MIL output shorted to ground
e MIL Command: ON

Circuit Description

This ECM output is used to provide a low-side switch to a MIL that is used to indicate that an emission related
fault has been set. This fault will set if the ECM detects that there is a ground short of the MIL output.
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DTC 1644-MIL Control Ground Short not enabled

Key On- Engine Off
Run Mode= "Stopped"
Verify that DTC 1644 is active

'

Disconnect output signal from MIL

Does the DST still Yes

indicate DTC 16447

> Key Off, Engine Off

Mo

Using a DVOM, is the
resistance between the ECM
MIL output signal and ground<
100 chms ?

Yes
— Disconnect harness from ECM

Using a DVOM, is the
voltage potential from the
MIL low-side to ground =
limit defined in

calibration?

Nao
¥ Using a DVOM, is the
No Ves resistance between the ECM
L . Faulty MIL or MIL MIL output at MIL and
wiring ground< 100 ohms ?
. Faulty MIL
. Faulty ECM
. Faulty wireharness o
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DTC 1645-MIL Control Ground Short To Power not enabled

01z

ML
G

GRMMNEL

ECM

+12 volts in start and run

74 4

L

Ground

Conditions for setting the DTC

MIL check
Check Condition-Key ON engine OFF

MIL Command-ON

Circuit Description

Fault Condition-ECM MIL output shorted to voltage

This ECM output is used to provide a low-side switch to a MIL that is used to indicate that an emission related

fault has been set. This fault will set if the ECM detects that the ECM MIL output is shorted to power.
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DTC

1645-MIL Control Short to Power

Key On- Engine Off
Run Mode= "Stopped”
Verify that DTC 1645 is active

. 4

Disconnect output signal from MIL

Does the DST still
indicate DTC 16457

MNo

Using a DVOM, is the
voltage potential from the

MIL low-side to ground =
limit defined in
calibration?

*  Faulty MIL

Yes

Key Off

Disconnect header from ECM

resistance between the ECM
MIL output signal at the MIL

Using a DVOM, is the

and Vbat < 100 ochms?

No

h J

Faulty MIL wiring
Faulty ECM

Yes

—| Faulty wireharness
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DTC 1646-CAN2 Tx Failure

RED/BLK CAMNZ
17 .

F

CAN Device

REDANVHT CANZ -

ECM

Conditions for Setting the DTC

e Check Condition: Engine running
¢ Fault Condition: CAN Tx error 120 packets lost within 1 second
e MIL: ON

Circuit description

The CAN bus (controller area network) is used by the ECM to communicate with other digital devices
used throughout the fuel system. Information is sent over the CAN bus in digital information “packets”
that contain information for various control functions. This fault will set if the ECM broadcasts 120 packets
to the network that are not received within a one second time period. The MIL command is ON.

Diagnostic Aides

Verify that all CAN devices are powered and properly grounded

o Verify that the CAN2 network is properly terminated
Check CAN2 wire routing with respect to noise sources (ignition coils, spark plug coil wires, etc.) and
shield if necessary

e Check CAN2 (+) and (-) wires for short circuits
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DTC 1647 — CAN3 Tx Failure

Conditions for Setting the DTC

e Check Condition: Engine running
¢ Fault Condition: CAN Tx error 120 packets lost within 1 second
e MIL: ON

Circuit description

The CAN bus (controller area network) is used by the ECM to communicate with other digital devices
used throughout the fuel system. Information is sent over the CAN bus in digital information “packets”
that contain information for various control functions. This fault will set if the ECM broadcasts 120 packets
to the network that are not received within a one second time period. The MIL command is ON.

Diagnostic Aides

o Verify that all CAN devices are powered and properly grounded

o Verify that the CAN3 network is properly terminated

e Check CAN3 wire routing with respect to noise sources (ignition coils, spark plug coil wires, etc.) and
shield if necessary

e Check CAN3 (+) and (-) wires for short circuits
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DTC 1648-CAN2 Rx Failure

RED/BLK CAMNZ
17 .

F

CAN Device

REDANVHT CANZ -

ECM

Conditions for Setting the DTC

e Check Condition: Engine running
¢ Fault Condition: CAN2 Rx error 120 packets lost within 1 second
e MIL: ON

Circuit description

The CAN bus (controller area network) is used by the ECM to communicate with other digital devices
used throughout the fuel system. Information is sent over the CAN bus in digital information “packets”
that contain information for various control functions. This fault will set if the ECM detects 120 packets
lost within a one second time period. The MIL command is ON.

164



DTC 1649 CAN3 Rx Failure

RED/LT BLUE 16 V-RELAY
YELLOWI8 CAN3 +
WHITE 18 CAN TERM
BLACK 16  GROUND
GREEN 18  CAN3 -

RED/TAN 16  VBAT

Conditions for Setting the DTC

e Check Condition: Engine running
e Fault Condition: CAN3 Rx error 120 packets lost within 1 second
MIL: ON

Circuit description

The CAN bus (controller area network) is used by the ECM to communicate with other digital devices
used throughout the fuel system. Information is sent over the CAN bus in digital information “packets”
that contain information for various control functions. This fault will set if the ECM detects 120 packets
lost within a one second time period. The MIL command is ON.
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DTC 1627-CAN1 Rx Failure

Do have continuity between them?

ground circuit
as necessary.
Refer to Wir-

ing Repairs in
Engine Elec-

trical.

Step Action Value(s) Yes [o]
Did you perform the On-Board (OBD) System - Go to Step Go to OBD
Check? (2) System
Check Sec-
tion
Key ON, Engine Running Go to Step Intermittent
DST (Diagnostic Scan Tool) connected in Sys- (3) problem
tem Data Mode Go to Inter-
Clear system fault code mittent
Does DTC1627 reset with the engine idling? section
Check that the ECM power connection C019 is Go to Step Repair the
clean, tight and in the proper location. (4) circuit as nec-
Check that the ECM ground connection C010 is essary. Refer
clean, tight and in the proper location. to Wiring Re-
Are the power and ground circuits OK? pairs in
Engine Elec-
trical.
Using a DVOM check for continuity between Repair the Go to Step
ECM pins 16 and 17 shorted circuit | (5)
Do you have continuity between them? as necessary.
Refer to Wir-
ing Repairs in
Engine Elec-
trical.
Using a DVOM check for continuity to engine Repair the Go to Step
ground on pins 16 and 17. shorted to (6)
Do have continuity to engine ground? ground circuit
as necessary.
Refer to Wir-
ing Repairs in
Engine Elec-
trical.
Using a DVOM check for continuity to battery Repair the Go to Step
positive on pins 16 and 17. shorted to (7)

Replace the ECM
Is the replacement complete?

Go to Step
(8)

166



Step Action VEIVETS)) Yes No
Remove all test equipment except the DST. System OK Go to OBD
Connect any disconnected components, fuses, System
etc. Check
Using the DST clear DTC information from the
ECM.

Turn the ignition OFF and wait 30 seconds.

8 Start the engine and operate the vehicle to full
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test param-
eters of DTC-1627 check for any stored codes.
Does the engine operate normally with no stored
codes?
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DTC 1650 — CAN2 Rx Failure

RED/BLK

F

CAN Device

REDANVHT

17

CANZ +

16

CANZ -

ECM

Conditions for Setting the DTC

e Check Condition: Engine running

e Fault Condition: 5 or more address conflict errors

e MIL: ON

Circuit description

The CAN bus (controller area network) is used by the ECM to communicate with other digital devices

used throughout the fuel system. Information is sent over the CAN bus in digital information “packets

”

that contain information for various control functions. Individual devices are assigned network addresses.
This fault will set if the ECM detects an address conflict, such as two devices with the same address.

This is usually not due to an in-field failure and may be the results of “add on” CAN devices
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DTC 1673 — Calibration Configuration Error

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

Check Condition: Engine running

Fault Condition: Specific calibration variable checks do not return expected results
MIL: ON

Adaptive disabled, engine derated

Circuit description
The ECM checks certain safety-related calibration variables for acceptable values or ranges. This fault
becomes active when these variable checks do not return the expected results.

Diagnostic Aids
Clear the fault and run the engine again. If the fault returns, contact PSI.
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DTC 1674 — Hardware ID Failure

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

Check Condition: Key On

Fault Condition: MOT file is too old for the given hardware revision level
MIL: ON

Adaptive disabled, engine derated

Circuit description

The ECM checks the MOT file against hardware ID tags that indicate the current ECM hardware revision
level. This fault will set when programming the ECM with a MOT file that is too old for the given hardware
and revision level

Diagnostic Aids
Clear the fault and run the engine again. If the fault returns, contact PSI.
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DTC 2111-Unable To Reach Lower TPS

Electronic Throttle ECM
4 PNKAVHT 80 DBW +
1 TANJ/ORN 82 DBW -

TPS1 PPL/AT BLU TPS 1 Signal

47

F 3
(s3]

BLK/T GRN Sensor Ground

WAN———AAN

TPS2 . LT BLUMDK BLU TPS 2 Signal
< 5 48
| 3 LT GRNJ/RED 5 Volts
P 19
co17

Conditions for Setting the DTC

Check Condition: Cranking or Running

Fault Condition: Actual throttle position is 20% greater than the throttle command
MIL: ON during active fault

Engine shutdown

Circuit Description

Dual throttle position sensors are used within the throttle that use variable resistors to determine signal volt-
age based on throttle plate position. When the throttle is closed TPS1 will read low voltage and TPS2 will
read high voltage. The TPS 1 and TPS 2 percentages are calculated from these voltages. Although the
voltages are different, the calculated values for the throttle position percentages should be very close to the
same. The TPS values are used by the ECM to determine if the throttle is opening as commanded. This fault
will set if the actual throttle position is 20% greater than the throttle command. During this active fault the MIL
command is ON and the engine will shut down.

Diagnostic Aid
This fault is most often caused by a mechanical problem with the throttle. As the gears inside the throttle
wear they have a tendency to bind on each other and cause the throttle to get stuck. Testing the engine with

a known good throttle or swapping the throttles side to side on a V-series engine and seeing if the problem
moves are good ways to diagnose a stuck throttle.
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DTC 2111 Unable To Reach Lower TPS

Step = Action Value(s) Yes No |

Did you perform the On-Board (OBD) System - Go to Step Go to OBD
1 Check? (2) System Check
Section
Key ON, Engine OFF Go to Step Intermittent
DST (Diagnostic Scan Tool) connected in DBW (3) problem
> (Drive By Wire) test mode Go to Intermit-
Depress foot pedal until the throttle command is tent section
between 63%-68%
Is the TPS 1 voltage greater than 2.0 volts?
Key OFF Go to Step Go to Step (4)
Disconnect electronic throttle connector C017 (6)
Probe TPS 1 signal pin 6 with a test light con-
3 nected to battery voltage
Key ON
Does DST display TPS 1 voltage less than 0.2
volts?
Key OFF Repair the Go to Step (5)
Disconnect ECM wire harness connector C001 circuit as nec-
Key ON essary. Refer
4 Using a DVOM check for voltage between throt- to Wiring Re-
tle connector TPS 1signal pin 6 and engine pairs in
ground Engine Elec-
Do you have voltage? trical.
5 Replace ECM Go to Step -
Is the replacement complete? (13)
Probe sensor ground circuit at ECM connector Go to Step Go to Step (7)
6 C001 with a test light connected to battery volt- (9)
age
Does the test light come on?
Key OFF Go to Step Repair the cir-
Disconnect ECM wire harness connector C001 (8) cuit as
Using a DVOM check for continuity between necessary.
7 throttle connector signal ground pin 2 and ECM Refer to Wir-
signal ground circuit pin 20 ing Repairs in
Do you have continuity between them? Engine Elec-
trical.
8 Replace ECM Go to Step -
Is the replacement complete? (13)
9 Check throttle for foreign object in bore Go to Step Go to Step
Did you find a foreign object in the bore? (10) (11
10 Remove foreign object Go to Step -
Is the removal complete? (13)
Inspect the throttle wire harness connector termi- Repair the Go to Step
nals for damage, corrosion or contamination circuit as nec- | (12)
Did you find the problem? essary. Refer
11 to Wiring Re-
pairs in
Engine Elec-
trical.
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Step | Action Value(s) Yes No |
12 Replace throttle Go to Step -

Is the replacement complete? (13)

Remove all test equipment except the DST. System OK Go to OBD

13

Connect any disconnected components, fuses,
etc.

Using the DST clear DTC information from the
ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle to full
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test param-
eters of DTC-2111 check for any stored codes.
Does the engine operate normally with no stored
codes?

System Check
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DTC 2112-Unable To Reach Higher TPS

Electronic Throttle ECM
PMNKAMHT DBW +
4 80
TAN/ORN DBwW
1 82 -
TPS1 PPL/T BLU TPS 1 Signal
T‘—‘*: 6 47 =
BLK/AT GRN Sensor Ground
2 20
TPS2 l, LT BLUJDK BLU TPS 2 Signal
= 5 48
| 3 LT GRN/RED 5 Yolts
/e/ 19

co17

Conditions for Setting the DTC

Check Condition: Cranking or Running

Fault Condition: Actual throttle position is 20% less than the throttle command
MIL: ON during active fault

Engine shutdown

Circuit Description

Dual throttle position sensors are used within the throttle that use variable resistors to determine signal volt-
age based on throttle plate position. TPS 1 will read low voltage when closed and TPS 2 will read high voltage
when closed. The TPS 1 and TPS 2 percentages are calculated from these voltages. Although the voltages
are different, the calculated values for the throttle position percentages should be very close to the same.
The TPS values are used by the ECM to determine if the throttle is opening as commanded. This fault will
set if the actual throttle position is 20% less than the throttle command. The MIL command is ON and the
engine will shut down.

Diagnostic Aid

This fault is most often caused by a mechanical problem with the throttle. As the gears inside the
throttle wear they have a tendency to bind on each other and cause the throttle to get stuck. Testing
the engine with a known good throttle or swapping the throttles side to side on a V-series engine
and seeing if the problem moves are good ways to diagnose a stuck throttle.
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DTC 2112-Unable To Reach Higher TPS

Step = Action Value(s) Yes No |

Did you perform the On-Board (OBD) System - Go to Step Go to OBD
1 Check? (2) System Check
Section
Key ON, Engine OFF Go to Step Intermittent
DST (Diagnostic Scan Tool) connected in DBW (3) problem
> (Drive By Wire) test mode Go to Intermit-
Depress foot pedal until the throttle command is tent section
63%-68%
Is the TPS voltage less than 2.0 volts?
Key OFF Go to Step Go to Step (8)
Disconnect electronic throttle connector C017 (4)
3 Probe TPS 1 signal circuit pin 6 with test light
connected to battery voltage
Key ON
Is TPS voltage 4.0 volts or greater?
4 Check throttle bore for foreign object Go to Step Go to Step (6)
Did you find a problem? (5)
5 Remove the foreign object Go to Step -
Has the object been removed? (11)
Check the electronic throttle connector terminals Repair the Go to Step (7)
for damage corrosion or contamination circuit as nec-
Did you find a problem? essary. Refer
6 to Wiring Re-
pairs in
Engine Elec-
trical.
7 Replace throttle Go to Step -
Is the replacement complete? (11)
Key OFF Go to Step Repair the cir-
Disconnect ECM wire harness connector C001 (9) cuit as
Using a DVOM check for continuity between necessary.
8 throttle connector TPS 1 signal pin 6 and ECM Refer to Wir-
TPS 1 signal pin 47 ing Repairs in
Do you have continuity between them? Engine Elec-
trical.
Using a DVOM check for continuity between Repair the Go to Step
throttle connector TPS 1 signal pin 6 and engine shorted to (10)
ground ground circuit
9 Do you have continuity between them? as necessary.
Refer to Wir-
ing Repairs in
Engine Elec-
trical.
10 Replace ECM Go to Step -
Is the replacement complete? (11)
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Step | Action

11

Remove all test equipment except the DST.
Connect any disconnected components, fuses,
etc.

Using the DST clear DTC information from the
ECM.

Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle to full
operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test param-
eters of DTC-2112 check for any stored codes.
Does the engine operate normally with no stored
codes?

Value(s)

Yes
System OK

No
Go to OBD
System Check
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DTC 2135 — TPS1/2 Simultaneous Voltages Out of Range

Electronic Throttle ECM
PMKAMWHT DEW +

e 4 117
T TANJ/ORN DEW -

1 116

TPS1 PPLAT BLU TPS 1 Signal

BLK/LAT GRN Sensor Ground

TPS2 LT BLU/DK BLU TPS 2 Signal

Wy ——

\ LT GRN/RED 5 Volts

3 19
co17

Conditions for Setting the DTC
e Check Condition: Key On, Engine running
e Fault Condition: TPS1 voltage is greater than 4.8V or less than 0.2V AND TPS2 voltage is
greater than 4.8V or less than 0.2V
e MIL: ON during active fault
e Engine Shutdown

Fault Description
Dual throttle position sensors are used within the throttle that use variable resistors to determine sig-
nal voltage based on throttle plate position. TPS1 will read lower voltage when closed and TPS2 will
read higher voltage when closed. The TPS1 and TPS2 percentages are calculated from these volt-
ages. Although the voltages are different, the calculated values for the throttle position percentages
should be very close to the same. The TPS values are used by the ECM to determine if the throttle is
opening as commanded. The TPS is not serviceable and in the event of a failure the electronic throt-
tle assembly must be replaced. This fault will set if there are simultaneous voltage out-of-range faults
for both TPS 1 and TPS2.
Diagnostic Aids
e Troubleshoot according to TPS1 voltage out-of-range following DTC 122 and 123 procedures.
e Troubleshoot according to TPS2 voltage out-of-range following DTC 222 and 223 procedures.
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DTC 2229-BP High Pressure

BLKAT GREN

1 20 nsor Groun
W AT Signal
_V , TAN - -
3 LT CRIRED 19 5 Volts
4 LT GRN ? MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

Check Condition: Key ON

Fault Condition: BP greater than 16 psia
MIL: ON for active fault

Adaptive: Disabled

Circuit Description

The BP (Barometric Pressure) is estimated from the TMAP sensor. The barometric pressure value is
used for fuel and airflow calculations. This fault sets in the event the BP value is out of the normal range.
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DTC 2229-BP High Pressure

Step Action Value(s) Yes No |

operating temperature

Observe the MIL

Observe engine performance and drivability
After operating the engine within the test param-
eters of DTC-2229 check for any stored codes.
Does the engine operate normally with no stored
codes?

Did you perform the On-Board (OBD) System - Go to Step Go to OBD
1 Check? (2) System
Check Sec-
tion
Key ON Go to Step Intermittent
DST (Diagnostic Scan Tool) connected in (3) problem
2 System Data Mode Go to Inter-
Does DST display MAP pressure of 16 psia or mittent
greater? section
3 Replace TMAP sensor. GotoStep4 |-
Is the repair complete?
Remove all test equipment except the DST. System OK Go to OBD
Connect any disconnected components, fuses, System
etc. Check
Using the DST clear DTC information from the
ECM.
Turn the ignition OFF and wait 30 seconds.
4 Start the engine and operate the vehicle to full
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DTC 3031 — UEGO1 Heater Open/Ground Short

VBAT E BATTERY
POWER

CAN+ AUX_DIGE/CANZ+

2 17
CAN- 5 16 ALX_DIGS/CANZ-
CAN_term CAN TERMINATION
1 CONNECTOR
EPR ECM

Vrelay Vrelay
3 Fuse P

Controfled by ECM

Growund ENGINE
4 GROUND

Conditions for Setting the DTC
e Check Condition: Key On
e Fault Condition: UEGO heater low-side feedback < 5% of Vbattery for 2 seconds and PWM duty
cycle < 5%
e MIL: ON during active fault
e Closed Loop Disabled

Fault Description

A UEGO sensor measures the exhaust content across a wide-range of air-fuel ratios with a linear out-
put proportional to lambda/equivalence ratio/air-fuel ratio. The sensor is heated with an internal
resistive element that is supplied by the battery voltage and switched on/off by the ECM. The ECM
will pull the heater control signal to ground when turning on the heater. The ECM monitors the heater
control signal for a short to ground. If the control signal is not equal to Vbattery with the heater is
turned off, then the circuit is not functioning properly. The UEGO heater circuit must always be func-
tioning for proper emissions control.

This fault will set when the UEGO heater control signal does not achieve Vbattery when the heater is
switched off. This may be caused by a bad heater element un the UEGO sensor, a break in the wire
harness on the heater supply or control circuits, or fault within the ECM.
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DTC 3031 — UEGO1 Heater Open/Ground Short

Key off, engine stopped

Disconnect the harness from the UEGO sensor
With a DMM, measure the heater resistance.
(Faor the Bosch sensor, measure the resistance
betwsen the white and grey lines connected o
pins 3 and 4.) Nomal resistance is
approximately 2.5 ohms.

¢  Disconnect the harness from the ECM

e«  With DMM, check for continuity in fhe harness on the
heater control signal (Test between Pin 3 on the UEGO
sensor connector and Pin 75 on the ECM comnector)

Is the resistance = 50
ochms?

+ UEGD heater elementis bad.
+ Replace UEGD sensor

Does continuity exist

(is resistance < 5 ohms)? + Replace ECM

+ Repair/Replace drcuit in harness
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DTC 3032 — UEGO1 Heater Short to Power

VBAT E BATTERY
POWER

CAN+ AUX_DIGE/CANZ+

2 17
CAN- 5 16 ALX_DIGS/CANZ-
CAN_term CAN TERMINATION
1 CONNECTOR
EPR ECM

Vrelay Vrelay
3 Fuse P

Controfled by ECM

Growund ENGINE
4 GROUND

Conditions for Setting the DTC
e Check Condition: Key On
e Fault Condition: UEGO heater low-side feedback < 90% of Vbattery for 2 seconds and PWM
duty cycle < 90%
e MIL: ON during active fault
e Closed Loop Disabled

Fault Description

A UEGO sensor measures the exhaust content across a wide-range of air-fuel ratios with a linear out-
put proportional to lambda/equivalence ratio/air-fuel ratio. The sensor is heated with an internal
resistive element that is supplied by the battery voltage and switched on/off by the ECM. The ECM
will pull the heater control signal to ground when turning on the heater. The ECM monitors the heater
control signal for a short to ground. If the control signal is not equal to Vbattery with the heater is
turned off, then the circuit is not functioning properly. The UEGO heater circuit must always be func-
tioning for proper emissions control.

This fault will set when the UEGO heater control signal does not achieve zero volts when the heater
is switched on. This may be caused by an internal fault within the ECU.
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DTC 3032 — UEGO1 Heater Short to Power

Key off, engine stopped

Disconnect the hamess from the UEGO sensor.
With a DMM, measure the heater resistance
and lock for short. (For the Bosch sensar,
measure the resistance between the white and
grey lines connected to pins 3 and 4.) Nomal
resistance is approximately 2.5 ohms.

Is the resistance = 0.5
ohms?

fes ‘

. UEGO heater element is bad.
. Replace UEGO sensor

Disconnect the harness from the ECM

Check the heater control signal (Test between Pin 3 of
the UEGO sensorand Pin 75 of the ECM) for a shori to
Yhattery. NOTE: Perform this test using a DMM and
check one pin at a fime to he positive battery terminal.

Mo

Is circuit shorted?

Replace ECM

Y

. Repair short to Vhatiery in hamess
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DTC 8901 — UEGO1 Internal Processor Fault

VBAT E BATTERY
POWER

CAN + 2 1? AUY_DIGE/CANZ+
CAN- 5 16 ALX_DIGS/CANZ-
CAN_term CAN TERMINATION
1 CONNECTOR

Vrelay Vrelay
3 Fuse P

Controfled by ECM

Growund ENGINE
4 GROUND

Conditions for Setting the DTC
e Check Condition: Key On
e MIL: ON during active fault
e Closed Loop and Adaptive Learn Disabled

Fault Description
A UEGO sensor measures the exhaust content across a wide-range of air-fuel ratios with a linear output
proportional to lambda/equivalence ratio/air-fuel ratio. Internal to the ECM there is an application spe-
cific integrated circuit/controller that controls the sensor. The UEGO controller communicates internally
within the ECM to the main microcontroller. The UEGO controller must always be functioning and com-
municating with the main microcontroller for proper emissions control.
This fault may be set if the power supplied to the ECM (alternator or battery power) is excessively noisy
and exhibits low voltage dips or dropouts. It may also indicate an internal failure within the ECM. The
fault will disable closed loop and adaptive learn for the remainder of the key cycle.
Diagnostic Aids
e Verify that the alternator is working properly and there is not excessive noise on the alternator
output or battery power from other loads. This fault may occur if power repeatedly dips but does
not completely drop out to zero.
o Verify the ECM ground is sufficient (clean and tight to the engine block).
e Swap ECM with a known good part, run engine for 10 minutes, and then retest.
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DTC 8902 — UEGO1 Heater Supply High Voltage

VBAT E BATTERY
POWER

CAN + 2 1? AUY_DIGE/CANZ+
AN 5 16 ALX_DIGS/CANZ-
CAN_term CAN TERMINATION
1 CONNECTOR

Vrel Vrelay

ay 3 fue

Controfled by ECM

Growund ENGINE
4 GROUND

Conditions for Setting the DTC
e Check Condition: Key On
e Fault Condition: UEGO heater supply voltage > 32V
e MIL: ON during active fault
e Adaptive Disabled

Fault Description

A UEGO sensor measures the exhaust content across a wide-range of air-fuel ratios with a linear output
proportional to lambda/equivalence ratio/air-fuel ratio. The sensor is heated with an internal resistive
element that is supplied by the battery voltage and switched on/off by the ECM. The ECM will pull the
heater control signal to ground when turning on the heater. The ECM monitors the heater control signal
for a short to ground. If the control signal is not equal to Vbattery with the heater is turned off, then the
circuit is not functioning properly. The UEGO heater circuit must always be functioning for proper emis-
sions control.

This fault will set when the UEGO heater control signal is greater than 32V when the heater is switched
on. This may be caused by an internal fault within the ECM. This fault will disable adaptive learn and
light the MIL.
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DTC 8902 — UEGO1 Heater Supply High Voltage

Key off, engine stopped

Disconnect the harness from the UEGO sensor
With a DMM, measure the heater resistance and
look for short. (For the Bosch sensor, measure
the resistance between the white and grey lines
connected to pins 3 and 4.) Nomal resistance s
approximately 2.5 ohms.

Is the resistance < 0.5
ohms?

. LUEGO heater element has short.
* Replace UEGO sensor

Disconnect the harness from the UEGO sensor and ECM
Check the heater contral signal (Test between Pin 3 of
the UEGO sensor and Pin 75 of the ECM) for a short to
Vbattery. NOTE: Perform this test using a DMM and
check one pin at a time to the positive battery terminal.

No
Is circuit shorted? .

Replace ECM

*  Repairshort to Vbattery in hamess
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Definitions



Air Valve Vacuum (AVV): The vacuum signal
taken from below the air valve assembly and
above the throttle butterfly valve.

ADP: Adaptive Digital Processor.

Air/Fuel Ratio: The amount or balance of air and
fuel in the air fuel mixture that enters the engine.

Analog Voltmeter: A meter that uses a mechani-
cal needle to point to a value on a scale of
numbers. It is usually of the low impedance type
and used to measure voltage and resistance.

Aromatics: Pertaining to or containing the six-car-
bon ring characteristic of the benzene series.
Found in many petroleum distillates.

Backfire: Combustion of the air/fuel mixture in the
intake or exhaust manifolds. A backfire can occur
if the intake or exhaust valves are open when
there is a mis-timed ignition spark.

Benzene: An aromatic (CeHs). Sometimes blended
with gasoline to improve anti-knock value. Ben-
zene is toxic and suspected of causing cancer.

Bi-Fueled: A vehicle equipped to run on two fuels.

Blow-By: Gases formed by the combustion of fuel
and air, which ordinarily should exert pressure
only against the piston crown and first compres-
sion ring. When rings do not seal, these gases
escape or “blow by” the side of the piston into the
crankcase.

BTU: British Thermal Unit. A measurement of the
amount of heat required to raise the temperature
of 1Ib. of water 1 degree F.

Butane: An odorless, colorless gas, C4H1o found in
natural gas and petroleum. One of the five LP
gases.

CAFE: Corporate Average Fuel Economy.

CARB: California Air Resources Board.

Carbon Monoxide (CO): A chemical compound of
a highly toxic gas that is both odorless and color-
less.

Carburetor: An apparatus for supplying an inter-
nal-combustion engine a mixture of vaporized fuel
and air.

Cathode Ray Tube: A vacuum tube in which cath-
ode rays usually in the form of a slender beam
are projected on a fluorescent screen and pro-
duce a luminous spot.

Circuit: A path of conductors through which elec-
tricity flows.

Closed Loop Operation: Applies to systems utiliz-
ing an oxygen sensor. In this mode of operation,
the system uses oxygen sensor information to de-
termine air/fuel ratio. Adjustments are made
accordingly and checked by comparing the new
oxygen sensor to previous signals. No stored in-
formation is used.

CNG: Compressed Natural Gas.

CKP: Crankshaft Position Sensor

CMP: Camshaft Position Sensor

Conductor: A material, normally metallic, that per-
mits easy passage of electricity.

Contaminants: Impurities or foreign material pre-
sent in fuel.

Control Module: One of several informal names
for a solid state microcomputer which monitors
engine conditions and controls certain engine
functions; i.e. air/fuel ratio, injection and ignition
time, etc. The formal name and the one used
throughout this manual is ECM, or Engine Control
Module.

Converter: A LPG fuel system component contain-
ing varying stages of fuel pressure regulation
combined with a vaporizer.

Cryogen: A refrigerant used to obtain very low
temperatures.

Current: The volume or flow of electrons through a
conductor. Measured in amperes or amps.

DBW: Drive By Wire

Dedicated Fuel System: A motor fuel system de-
signed to operate on only one fuel type.

Diaphragm: A thin, flexible membrane that sepa-
rates two chambers. When the pressure in one
chamber is lower than in the other chamber, the
diaphragm will move toward the side with the low
pressure.

Diaphragm Port: The external port located at the
fuel inlet assembly and connected to the vacuum
chamber above the air valve diaphragm.

DLC: Data Link Connector.

DTC: Diagnostic Trouble Code

DST: Diagnostic Scan Tool.

DVOM: Digital Volt/ohm Meter. A meter that uses a
numerical display in place of a gauge and is usu-
ally of the high impedance type.

ECT: Engine Coolant Temperature.

ECM: Electronic Control Module

ECOM: A DLC cable supporting CAN and serial
communication with a NGE/EControls ECM.

EFI: Electronic Fuel Injection. A fuel injection sys-
tem, which uses a microcomputer (ECM) to
determine and control the amount of fuel, re-
quired by, and injected into, a particular engine.

EGO: Exhaust Gas Oxygen, used to describe a
sensor. Also known as “HEGQO” (Heat Exhaust
Gas Oxygen) sensor, “O,” or “Oxygen sensor.

EGR: Exhaust Gas Recirculation.

EPA: Environmental Protection Agency: A regulat-
ing agency of the Federal government which,
among other duties, establishes and enforces au-
tomotive emissions standards.
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Ethanol: Grain alcohol (C2HsOH), generally pro-
duced by fermenting starch or sugar.

Evaporative Emissions Controls: An automotive
emission control system designed to reduce hy-
drocarbon emissions by trapping evaporated fuel
vapors from the fuel system.

Excess Flow Valve: A check valve that is caused
to close by the fuel when the flow exceeds a pre-
determined rate.

FTV: Fuel Trim Valve.

FFV: Flexible Fuel Vehicle.

Firing Line: The portion of an oscilloscope pattern
that represents the total amount of voltage being
expended through the secondary circuit.

FMVSS: Federal Motor Vehicle Safety Standards.

FPP: Foot Pedal Position Sensor

Fuel Injector: a spring loaded, electromagnetic
valve which delivers fuel into the intake manifold,
in response to an electrical input from the control
module.

Fuel Lock: A solenoid-controlled valve located in
the fuel line to stop the flow when the engine
stops or the ignition switch is off.

Gasohol: 10 percent ethanol, 90 percent gasoline.
Often referred to as E-10.

Gasoline: A motor vehicle fuel that is a complex
blend of hydrocarbons and additives. Typical oc-
tane level is 89.

GCP: Spectrum Il (90-pin) ECM.

Greenhouse Effect: A scientific theory suggesting
that carbon dioxide from the burning of fossil fuels
is causing the atmosphere to trap heat and cause
global warming.

HC: Hydrocarbon. An organic chemical compound.

HD 10: A fuel of not less than 80% liquid volume
propane and not more than 10% liquid volume
propylene.

HD 5: A fuel of not less than 90% liquid volume
propane and not more than 5% liquid volume pro-
pylene.

HDV: Heavy Duty Vehicle.

Heavy Ends: A term used to describe the buildup
of wax-like impurities that fall out of LPG when
vaporized.

HEGO: Heated Exhaust Gas Oxygen, used to de-
scribe a sensor. Also known as “EGO” (Exhaust
Gas Oxygen sensor), “O2” or “Oxygen sensor.

Hg: Chemical symbol for the element mercury.
Used in reference to a measure of vacuum
(inches of Hg).

Histogram: The graphical version of a table which
shows what proportion of values fall into specific
categories over a specific period of time.

Hydrocarbon: A chemical compound made up of
hydrogen and carbon (HC). Gasoline and almost
all other fuels are hydrocarbons.

Hydrostatic Relief Valve: A pressure relief device
installed in the liquid LPG hose on a LPG fuel
system.

IAT: Intake Air Temperature

Ideal Mixture: The air/fuel ratio at which the best
compromise of engine performance to exhaust
emissions is obtained. Typically 14.7:1.

Ignition Reserve: The difference between availa-
ble voltage and the required voltage.

ILEV: Inherently Low Emission Vehicle.

Impedance: A form of opposition of AC electrical
current flow (resistance) measured in ohms.

Insulation: A nonconductive material used to cover
wires in electrical circuits to prevent the leakage
of electricity and to protect the wire from corro-
sion.

Intercept: An electrical term for a type of splice
where the original circuit is interrupted and redi-
rected through another circuit.

Knock: Sound produced when an engine’s air/fuel
mixture is ignited by something other than the
spark plug, such as a hot spot in the combustion
chamber. Also caused by a fuel with an octane
rating that is too low and/or incorrect ignition tim-
ing. Also called detonation or ping.

Lambda Sensor: A feedback device, usually lo-
cated in the exhaust manifold, which detects the
amount of oxygen present in exhaust gases in re-
lation to the surrounding atmosphere. (See
HEGO).

LDV: Light Duty Vehicle.

Lean Mixture: An air to fuel ratio above the stoichi-
ometric ratio; too much air.

LEV: Low Emission Vehicle.

Limp-in or Limp Home: A mode where the ECM
or a component has failed, but the vehicle re-
mains operational although the engine may
operate minimally. This term may also describe
the drivability characteristics of a failed computer
system.

Liquid Petroleum Gas (LPG): A fuel commonly
known as propane consisting mostly of propane
(CsHs), derived from the liquid components of nat-
ural gas stripped out before the gas enters the
pipeline, and the lightest hydrocarbons produced
during petroleum refining. Octane level of LPG is
107.

LPG: Liquified Petroleum Gas.

M85: A blend of gasoline and methanol consisting
of 85% methanol and 15% gasoline.

Measurements of Pressure: 1 PSI=2.06" Hg
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(mercury) = 27.72” H20O (water column). At sea
level atmospheric pressure is 29.92” Hg.

Methanol: Known as wood alcohol (CH30OH), a
light, volatile, flammable alcohol commonly made
from natural gas.

MIL: Malfunction Indicator Lamp.

Misfire: Failure of the air/fuel mixture to ignite dur-
ing the power stroke.

Mixer: Fuel introduction device that does not in-
clude a throttle plate.

MFI: Multiport Fuel Injection. A fuel injection system
that uses one injector per cylinder mounted on
the engine to spray fuel near the intake valve
area of combustion chamber.

MSV: Manual Shut-Off Valve. Refers to the manu-
ally operated valve on the LPG tank.

MTBE: Methyl Tertiary Butyl Ether. Oxygenate add
to gasoline to reduce harmful emissions and to
improve the octane rating.

Multi-fuel System: A motor fuel system designed
to operate on two different fuels, such as LPG
and gasoline.

Natural Gas: A gas formed naturally from buried
organic material, composed of a mixture of hydro-
carbons, with methane (CHs) being the dominant
component.

NGV: Natural Gas Vehicle.

NOX: See Oxides of Nitrogen.

OBD: On Board Diagnostic

Octane Rating: The measurement of the antiknock
value of a motor fuel.

OEM: Original Equipment Manufacturer, the vehicle
manufacturer.

Open-Loop: An operational mode during which
control module memory information is used to de-
termine air/fuel ratio, injection timing, etc., as
opposed to actual oxygen sensor input.

Orifice: A port or passage with a calibrated open-
ing designed to control or limit the amount of flow
through it.

Oscilloscope: An instrument that converts voltage
and frequency readings into traces on a cathode
ray tube (also see Cathode Ray Tube).

Oxides of Nitrogen: Chemical compounds of nitro-
gen bonded to various amounts of oxygen (NOX).
A chief smog forming-agent.

Oxygen Sensor: An automotive fuel system that
produces a signal in accordance with the oxygen
content of the exhaust gas. (See Lambda Sen-
sor).

Oxygenate: Oxygenates (such as MTBE, ethanol
and methanol) added to gasoline to increase the
oxygen content and therefore reduce exhaust
emissions.

Ozone: A radical oxygen module (O3) that is found
in the upper atmosphere and filters out ultraviolet
radiation from the sun. Ground level ozone is
formed by NOX, during the formation of photo-
chemical smog.

Particulates: Microscopic pieces of solid or liquid
substances such as lead and carbon that are dis-
charged into the atmosphere by internal
combustion engines.

Positive Crankcase Ventilation (PCV): An auto-
motive emission control system designed to
reduce hydrocarbon emissions by routing crank-
case fumes into the intake manifold rather than to
the atmosphere.

Power Derate: A mode of reduced engine power
output for the purposes of protecting engine com-
ponents during a failure or malfunction.

Pressure Differential: The differential between at-
mospheric pressure and intake manifold (referred
to as vacuum) pressure.

Pressure Regulator: A device to control the pres-
sure of fuel delivered to the fuel injector(s).

Primary Circuit: The low-voltage or input side of
the ignition caoil.

Propane: An odorless and colorless gas, CsHs,
found in natural gas and petroleum.

PSla: pounds per square inch absolute

PTV: Pressure Trim Valve

Reactivity: Refers to the tendency of an HC in the
presence of NOX and sunlight to cause a smog-
forming reaction. The lighter the HC, the lower re-
activity tends to be.

Regulator: An assembly used to reduce and con-
trol the pressure of a liquid or vapor.

Resistance: The opposition to the flow of current in
an electrical circuit. Measured in ohms.

Rest Pressure: Fuel pressure maintained within
the system after engine shutdown.

Rich Mixture: An air to fuel ratio below the stoichi-
ometric ratio; too much fuel.

SAE: Society of Automotive Engineers.

Secondary Circuit: The high-voltage output side of
the ignition caoil.

SEFI or SFI: Sequential Electronic Fuel Injection or
Sequential Fuel Injection.

Sensors: Devices that provide the control module
with engine information as needed to properly
control engine function.
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Spark Line: The portion of an oscilloscope pattern
that represents the time during which the air/fuel
mixture is being burned in the combustion cham-
ber.

Splice: An electrical term for the joining of two or
more conductors at a single point.

Stoichiometric Ratio: An ideal fuel/air ratio for
combustion in which all of the fuel and most of
the oxygen will be burned.

Sulfur Oxides: Chemical compounds where sulfur
is bonded to oxygen produced by the combustion
of gasoline or any other fuel that contains sulfur.
As sulfur oxides combine with water in the atmos-
phere to form sulfuric acid.

System Pressure: The fuel pressure maintained in
the system during normal engine operation.

Tap: An electrical term for a type of splice where
the original circuit is not interrupted.

TBI: Throttle Body Injection. Any of several injec-
tion systems that have the fuel injector(s)
mounted in a centrally located throttle body.

Throttle Body: Controls engine RPM by adjusting
the engine manifold vacuum to the mixer. Con-
sists of a housing shaft, throttle liner and butterfly
valve.

TLEV: Transitional Low Emission Vehicle.

TMAP: Combined Air Inlet and Manifold Pressure
Sensor.

Toluene: A liquid aromatic hydrocarbon C7Hs.

TPS: Throttle Position Sensor.

TSB: Technical Service Bulletin.

ULEV: Ultra Low Emission Vehicle.

USB: Universal Serial Bus. A plug or interface sup-
plied on most personal computers.

Vaporization: A process in which liquid changes
states into gas.

Variable Frequency Driver (VFD): Allow

electrical loads from motors to be applied

gradually.

Venturi Air Valve Vacuum (VAVV): An amplified
air valve vacuum signal coming from the venturi

area of the mixer, directly exposed to airflow be-
fore the addition of vaporized LPG.
Volt/ohmmeter (VOM): A combination meter used
to measure voltage and resistance in an electrical
circuit. Available in both analog and digital types.
May also referred to as AVOM and DVOM.
Voltage: The electrical pressure that causes cur-
rent to flow in a circuit. Measured in volts.
Voltage Drop: A lowering of the voltage in a circuit
when resistance or electrical load is added.
Voltmeter: A meter that uses a needle to point to a
value on a scale of numbers usually of the low
impedance type; used to measure voltage and re-
sistance.
VSS: Vehicle Speed Sensor
Xylene: C¢Hs (CHs)2. Any of three toxic, flammable,
and oily isomeric aromatic hydrocarbons that are
dimethyl homologues of benzene and usually ob-
tained from petroleum or natural gas distillates.
ZEV: Zero Emission Vehicle.
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Connecting to Each ECM

Avallable ECOM Maodules Available ECOM Modules
First Available  + First Available =
= Jc|
CANLnk Speed 250 Kbaud ™ CAN Link Speed 250 Kbaud ¥
Seral Link Speed 19200 bps ™ Serial Link Speed 19200 bps w
arget CAN Addresséﬁm arget CAN ﬁ.ddress?ﬂ 1
PC CANM Address %IF'_EEI PC CAM AddressﬂEED
]y Cancel 0K Cancel
NOTE:

e ECOM cable and PC with the latest revision of 4G software is
needed before performing the below instructions.

e DO NOT disconnect the ECOM cable, close the 4G software,
disconnect battery power, allow the computer to go into sleep
mode or the ECU will go into bootstrap mode and render
inoperable.

. Connect to the engine and open 4G display software.

select "Configure ECOM..." from the "Comm Port" menu.

Enter "1" in the "Target CAN address Field" for the Secondary ECM
and "0" for the Primary side ECM.

Click "OK".

Select "Repogram Target" from the "File" Menu.

Navigate to the correct calibration file.

Double click the correct .MOT file or select the file and click "Load".
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