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REVISION CONTROL INFORMATION

Revision Level Release Date Change Description (s)

1 01/10/2020 Initial Release

2 02/23/2021 Included Pre-lube Electrical Diagrams

3 10/30/2023 Added DTC 1603
Updated troubleshooting trees to 5 columntables and

4 11/21/2023 added DTC that were missindput on the DTC list

5 2/24/2024 Merged all HD 4G products into this manual including
new 20L, 17L, etc.
Updated all images related to UEGOL to correct image

TTUT WaedqRGIIUWUNs W?2N9K 1t 4

6 8/28/2025 the manual. Details on ignition coil codes added to
manual.

7 10/30/2025 Updated Applies to Engine type on cover page

This manual applies to the PSI HD Engines listed below using the 4G Controller.
Some information can be applied to other engine platforms since the controls and

diagnostics are often shared between engine platforms.
manual provides general information on the systems. Certain engines or products

may have unigue diagnostic codes, setting conditions, and wiring circuits.
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DIAGNOSTIC TROUBLE CODE (DTC) CHART

Fault Code Description DTC SPN FMI
Lockoff open / ground short 6 632 4
Lockoff short to power 7 632 3
Intake cam / distributor position 11 520800 7
Never crank synced at start 16 636 8
EGOH2 open / ground short 51 3232 4
EGOH2 short to power 52 3232 3
MAP low voltage 107 106 4
MAP high pressure 108 106 16
IAT higher than expected 1 111 105 15
IAT low voltage 112 105
IAT high voltage 113 105 3
ECT higher than expected 1 116 110 15
ECT / CHT low voltage 117 110 4
ECT / CHT high voltage 118 110 3
TPS1 lower than TPS2 121 51 1
TPS1 low voltage 122 51 4
TPS1 high voltage 123 51 3
IAT higher than expected 2 127 105 0
BP low pressure 129 108 1
Fuel run-out longer than expected 148 1239 7
EGO 2 Open/ Lazy 154 520208 10
FT gaseous fuel extremely low 186 3468 1
FT gaseous fuel low 187 520240
FT gaseous fuel high 188 520240
ECT higher than expected 2 217 110
RPM higher than expected 219 515 31
TPS1 higher than TPS2 221 51 0
TPS2 low voltage 222 3673 4
TPS2 high voltage 223 3673 3
Boost Control Overboost Failure 234 102 0
TIP/TOP active 236 1692 2
TIP/TOP low voltage 237 1127 4
TIP/TOP high voltage 238 1127 3
Oil temperature too high 298 195 0
Control overboost 299 102 1
Knock excessive signal 326 731 2
Knock sensor open 327 731 4
Crank sync noise 336 636 2
Crank loss 337 636 4
Cam sync noise 341 723 2
Caml loss (intake) 342 723 4
Fuel run-out longer than expected 359 1239 7
Qil pressure low stage 1 (sender) 520 100 18
Oil pressure high (sender) 521 100 0
Oil pressure low voltage (switch or sender) 522 100
Qil pressure high voltage (switch or sender) 523 100
Qil pressure low stage 2 (sender) 524 100
Voltage low 562 168 17
Voltage high 563 168 15
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Fault Code Description DTC SPN FMI
Flash checksum invalid 601 628 13
RAM failure 604 630 12
CORP failure 606 629 31
Start relay control ground short 616 1321 4
5VEL low voltage 642 1079 4
5VE1 high voltage 643 1079 3
5VE2 low voltage 652 1080 4
5VE2 high voltage 653 1080 3
Relay coil open 685 1485 5
Relay control ground short 686 1485 4
Relay coil short to power 687 1485 3
Max govern speed override 726 515 15
MFG Unable to Reach Higher TPS 1020 520276 31
MFG Supply Voltage High 1022
MFG Supply Voltage Low 1023
MFG Fluid Temperature Voltage High 1024
MFG Fluid Temperature Voltage Low 1025
MFG Upstream Pressure Voltage High 1026
MFG Upstream Pressure Voltage Low 1027
MFG Downstream Pressure Voltage High 1028
MFG Downstream Pressure Voltage Low 1029
Fuel rev limit 1111 515 16
Spark rev limit 1112 515 0
RPM higher than expected 1113 515 31
CL high LPG 1151 520206 0
CL low LPG 1152 520206 1
CL high NG 1153 520207 0
CL low NG 1154 520207 1
AL high LPG 1161 520202 0
AL low LPG 1162 520202 1
AL high NG 1163 520203 0
AL low NG 1164 520203 1
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 external Vrelay intermittent or internal circuitry fault detection 1177 520260 12
EPR / CFV internal comm fault detection 1178 520260 12
EPR secondary regulation pressure higher than expected 1271 520621
EPR secondary regulation pressure lower than expected 1272 520261
Knock retard at limit 1325 731 15
Knock retard above threshold 1326 731 15
Intake backfire detected 1330 520390 31
Spark Plug or Coil Failure 1351 1268 11
AUX Temperature 1 high 1439 1385
AUX analog PUL1 high 1511 520216
AUX analog PU1 low 1512 520216
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Fault Code Description DTC SPN FMI
AUX analog PU2 low 1514 520217 4
AUX analog PD1 high 1515 520215 3
AUX analog PD1 low 1516 520215 4
AUX analog PU3 high / Oil Temp Sensor High Voltage 1517 520218 3
AUX DIG1 low 1552 520222 4
AUX DIG4 high Coolant Level Stage 1 High Voltage 1572 716 3
AUX DIG5 high Coolant Level Stage 2 High Voltage 1574 520202 3
Relay off high voltage 1602 1485 0
Relay on low voltage 1603 1485 1
RTI 1 loss 1612 629 31
RTI 2 loss 1613 629 31
RTI 3 loss 1614 629 31
A/D loss 1615 629 31
Invalid interrupt 1616 629 31
Shutdown Request 1625 1384 31
CANL1 Tx failure 1626 639 12
CAN1 Rx failure 1627 639 12
CAN1 address conflict failure 1628 639 13
CAN2 Tx failure 1646 1231 12
CAN3 Tx failure 1647 1235 12
CAN2 Rx failure 1648 1231 12
CANS3 Rx failure 1649 1235 12
CAN2 address conflict failure 1650 1231 13
CAN3 address conflict failure 1653 1235 13
Calibration Configuration Error 1673 1634 13
Hardware 1D Failure 1674 1634 2
Unable to reach lower TPS 2111 3673 7
Unable to reach higher TPS 2112 51 7
FPP1 high voltage 2122 91 3
FPP1 low voltage 2123 91 4
TPS1/2 simultaneous voltages 2135 51 31
BP high pressure 2229 108 0
1 Primary Loop Open or LovBide Short to Ground 2300 1268
1 Primary Coil Shorted 2301 1268
UEGOL internal processor fault 3011 3221 31
UEGO1 heater supply high voltage 3012 3222 3
UEGOL1 cal resistor voltage high 3014 3221
UEGOL1 sense cell voltage high 3020 3217 3
UEGO1 sense cell slow to warm up 3024 3222 10
UEGOL1 sense cell impedance high 3026 3222 0
UEGO1 drift is outof-tolerance 3029 0 31
UEGO1 drift is outof-tolerance - level 2 3030 3221 16
UEGO1 heater open / ground short 3031 3222
UEGOL1 heater short to power 3032 3222
UEGOL1 internal processor fault 8901 3221 31
UEGOL1 heater supply high voltage 8902 3222
UEGOL1 cal resistor voltage high 8904 3221
UEGO1 sense cell voltage high 8910 3217 3
UEGOL1 sense cell slow to warm up 8914 3222 10

1l1|Page




Fault Code Description DTC SPN FMI
UEGOL1 sense cell impedance high 8916 3222 0
UEGOL internal supply voltage low 8920 3221 0
MFG Main Comm Lost 101A
MFG Internal Circuitry Fault Detection 101B
MFG Delta Pressure zVoltage High 102A
MFG Delta Pressure zVoltage High 102B
MFG Delta Pressure Voltage High 102C
MFG Delta Pressure Voltage Low 102D
MFG Delta Pressure Voltage Low 102E
MFG RLV Test Failed 103C
MFG Delta Pressure zVoltage High 102B
MFG Delta Pressure Voltage High 102C
MFG Delta Pressure Voltage Low 102D
MFG Delta Pressure Voltage Low 102E
MFG RLV Test Failed 103C
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Diagnostic Trouble Code Setting
Conditions and Diagnostics
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OBD System Check/MIL (Malfunction Indicator Lamp)

Circuit Description

ML

Co12

= G

GRNMNEL

ECM

+24V in start and run

68

u”’io—————————

Ground

The fuel system is equipped with OBD (GBoard 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 th&have been stored due to a possible system malfunction. The following 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 codes can be viewed from the Primarygéter) ECM on grounding pin #4 in the

diagnostic connector.
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DTCG6 - Lockoff Open / Ground Short

SECONDARY LOCKOFF (LPG)

PED_ 12052641 CONNECTOR
PED_ 12048074 TERMINAL
PED_ 12052634 LOCK

PED_ 15324976 SEAL

LT BLUE/WHITE 18

PRIMARY LOCKOFF (NATURAL GAS)

s 55 PED_ 12052641 CONNECTOR
VRELAY 33— PNK/DK GREEN 16 PED_ 12048074 TERMINAL
PED_ 12052634 LOCK

PED_ 15324976 SEAL

v 77 WHTE/BLACK 18 I
P 78 LT BLUE/WHITE 18

PINK/DK GREEN 16

AUX PWMS 8

POWER RELAY
I 87A 3
1 - 87 _\{\ PINK/DK GREEN 16
0A

WHITE/LT BLUE 18 ::ﬂ} E VRELAY

Conditions for Setting the DTC

1 Check Condition: KeyOn, Engine Cranking or Running
9 Fault Condition: PWMIlow-side feedback < 5% of Vbattery for 2 seconds and PWM duty
cycle < 5%

Fault Description

A normally closed electromechanical fuel shutoff is used to isolate the Dual Stage Regulator (DSR)
or the Continuous Flow Valve (CFV) and all downstream components from the upstream fuel
supply when the engine is shut off.

Lockoff open/ground short monitors for electrical / wiring problems with the lockoff or the harness.
The ECM monitors the voltage on the appropriate PWM pin when the lockoff is not energized.

This fault will set if the ECM detects low feedback voltage (% Vbat) on the lockoff while the lockoff
circuit is in the off-state as defined in the diagnostic calibration.
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DTCG6 - Lockoff Open / Ground Short

Step Action Value(s) Yes No
Did you perform the OnrBoard (OBD) System ) Go to Step Go to OBD System
1 |check? 2) Check Sedion
Does the
2 |Key ON, Engine OFF engine start Go'to Step Go to Step
and run? (3) ()

Check the harness between the ECM and lockoff -
for a shortto ground.

3
If no short to ground is detectedthe problemis
intermittent.
Check the harness for an opetbetween the ECM
and the lockoff and/or an open between the

4 lockoff and the lockoff power source

Check fuses and relays associated with thgpower
to the lockoff.
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DTC 7- Lockoff Short to Power

SECONDARY LOCKOFF (LPG)

PED_ 12052641 CONNECTOR
PED_ 12048074 TERMINAL
PED_ 12052634 LOCK

PED_ 15324976 SEAL

LT BLUE/WHITE 18

PRIMARY LOCKOFF (NATURAL GAS)

s 55 PED_ 12052641 CONNECTOR
VRELAY 33— PNK/DK GREEN 16 PED_ 12048074 TERMINAL
PED_ 12052634 LOCK

PED_ 15324976 SEAL

77 WHITE/BLACK 18 [
LT BLUE/WHITE 18

A 83 PINK/DK GREEN 16

POWER RELAY
I 87A 3
1 - 87 _\{\ PINK/DK GREEN 16
0A

WHITE/LT BLUE 18 ::ﬂ} E VRELAY

Conditions for Setting the DTC

1 Check Condition: KeyOn, Engine Cranking or Running
9 Fault Condition: PWMow-side feedback <90% of Vbattery for 2 seconds and PWM duty
cycle <90%

Fault Description

A normally closed electromechanical fuel shutoff is used to isolate the Dual Stage Regulator (DSR)
or the Continuous Flow Valve (CFV) and all downstream components from the upstream fuel
supply when the engine is shut off.

Lockoff short to power monitors for electrical / wiring problems with the lockoff or the harness.
The ECM monitors the voltage on the appropriate PWM pin when the lockoff is energized

This fault will set if the ECM detects high feedback voltage (% Vbat) on the lockoff while the lockoff
circuit is in the on-state as defined in the calibration.
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DTCY - Lockoff Short to Power

Step Action Value(s) Yes No
1 Did you perform the OnrBoard (OBD) System ) Go to Step Goto gﬁD K
Check? 2) System Chec
Section
Does the
2 |Key ON, Engine OFF engine start Go 1o Step Go to Step
and run? (3) (4)

3 |Fault Condition not present

Check the harness for arshort to powerbetween
the ECM and the lockoff andeplace
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DTC 11- Intake Cam / Distributor Position

Camshaft Position Sensor (CMP)

ECM
I
5V _Ext 19 Lt Grenn / Red ¢ 5y
CAM + 23 Gray | Brown 5 SIGNAL
CAM - 24 Black /Lt Grn A |erRounp

Conditions for Setting the DTC

1 Camshaft Position Sensor

1 Check Condition: KeyOn, Engine Cranking

1 Fault Condition: Difference between the desired CAM position and actual CAM position is
greater than 6 CAD

1 MIL: ON during active fault

Fault Description

The CAM position sensor is utilized to distinguish the cylinder event (compression or exhaust), thus making

the cylinder identification available to the ECM. The camshaft position sensor is avdre hall effect sensor.

One wire for current feed (5v), onéor ground, and one for the output signal (CAM 1). The sensor must have

a good 5v reference and ground to operate properly. The cam sensor is located on the right front area of the

engine behind the front timing cover.

N6 W9 ~WGYt RaqRYUW¢ UT W9 ~WAYI RqRYUWT It RI YT W2¢teJWRE W
b Yngscel JwWe UT U1 W6 WWw? R qql RAz2 qY!l W dRNUGUUgqwUt WHqRY UKOLWL
6 CAD apart.

19|Page



DTC 11- Intake Cam Position Error

1. Preliminary Inspection :
1 Visually inspect the camshaft position sensor and wiring for any obvious damage or
disconnections.
1 Ensure the sensor is properly seated in its position on the right front area of the engine behind
the front timing cover.

2. Check the 4G Display Software:
1 Engine Running while 4G Display software is connected.
T C2RNDEcqUWUqYWaqd JWBLNEENEwmWGe NIWIWe UT Wi YHE qlWad 1JWmnb?
1 Observe the CAM position and CAM Position desired values. Verify they are more than 6
Crank Angle Degrees (CAD) apart, which is a condition for setting DTC 11.

3. Voltage Reference and Ground Check:
71 Disconnect the camshatft position sensor.
1 Set a multimeter to measure DC voltage.
1 Connect the multimeter's positive lead to Pin 1 (5V_ext) and negative lead to a good engine
ground.
1 Check for a 5V reference. If voltage is not present, trace the circuit back to the ECM Pin 19
for issues.

4. Signal Circuit Check :
1 With the sensor still disconnected, set the multimeter to measure DC voltage.
1 Connect the positive lead to Pin 2 (CAM +) and negative lead to Pin 3 (GAM
1 Turn the engine over by hand or with a starter. Observe the voltage reading; it should fluctuate
if the sensor is generating a signal. If not, the signal circuit might be faulty.

5. Sensor Ground Check:
1 With the sensor disconnected, set the multimeter to the Ohms (resistance) setting.
1 Connect one lead to Pin 3 (CAM) on the sensor connector and the other to a good engine
ground.
1 Check for continuity. If there's no continuity, there might be an issue with the ground circuit.

6. Sensor Resistance Check:
1 With the sensor disconnected, set the multimeter to the Ohms (resistance) setting.
1 Measure the resistance across the sensor's output (Pin 2) and ground (Pin 3) terminals.
1 Compare the reading to the manufacturer's specifications. A significant deviation indicates
a faulty sensor.

7. ECM Check
1 Check the ECM's corresponding pins (Pin 27 for CAM + and Pin 28 for GARMr any signs of
damage or poor connection.
1 Ensure the ECM is properly grounded and functioning.

8. Final Steps:
1 If any faults are found in the wiring or connections, repair as needed.
1 If the sensor is found to be faulty, replace it.
1 Once repairs or replacements are done, clear the DTC from the ECM memory.
§ Start the engine and monitor to see if DTC 11 reappears.
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DTC 16- Never Crank Synced at Start

__________

| |
| |
: Magnetic |4 H Protwht| . |
Crankshaft 1| Crank | 11 Crank +
1| Sensor :
Il (ckp) |2
| v e
| : Wht/Prpl Crank -
|
| |
|
| Sensor | ECM
_________ i3
P
T S
/ \ i i
%/ !'/ \ \‘i‘ : Gray/ —
— | Browr
Camshaft : (| 2= — 23 ¢
( —7|| Cam : ~ 7 \]/ T
" /' || Sensor | e
\ [ o | kAN g .
\\‘ '/ F’x ple/ 24 | Cam -

Orange

ECM

|
I
|
| I
| |
| Sensor |

Conditions for Setting the DTC

1 Check Condition: KeyOn, Engine Cranking or Running
9 Fault Condition: Engine speed > 90 RPM, no sync for 4 revs
1 MIL: ON during active fault

Fault Description

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 enginspeed. The ECM must see a valid crankshaft position
and camshatft 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 gyronize
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

1 Check that the crankshaft and/or camshaft position sensors are securely connected to
harness

1 Check that the crankshaft and/or camshaft position sensors are securely installed on the
engine, and all brackets are tight

1 Check crankshaft and/or camshaft position sensor circuits wiring for open circuits
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DTC 16- Never Crank Synced at Start

Step Action Value(s) Yes No
1 Did you perform the OnrBoard (OBD) System Go to Step SG? © ?ZED K
Check? ) ) ystem Lhec
Section
Repair the
circuit as
Check that the ECM ground terminals C010, C022 necessary.
and C023 are clean and tight Go to Step Refer to
2 -
3 Wiring
Are the ground terminals clean and tight? Repairs in
Engine
Electrical.
Key On, Engine OFF
Disconnect the CKP (Crankshaft positionyensor Repair th
connector C015 _epa_lrt €
circuit as
. necessary.
3 Using A DVQM check fo_r voltage at the CKP Sensorlc o\ oits Go to Step Refer to Wiring
connector pin 1 and engine ground 4) ReDairs |
epairs in
_ Engine
(CHECK THIS BEFORE THE POWER RELAYSHU Electrical
OFF) '
Do you have voltage?
Key OFF Repair the
circuit as
Disconnect ECM connector CO01 necessary.
4 Go to Step Referto
Using a DVOM check for continuity between CKP (5) Wiring
connector pin 2 and ECM connector pir22 Repairs in
Engine
Do you have continuity between them? Electrical.
Repair the
circuit as
Using a DVOM check for continuity between CKP necessary.
5 connector pin 3 and ECM connector pir21 Go to Step Referto
(6) Wiring
Do you have continuity between them? Repairs in
Engine
Electrical.
Repair the
Inspect the CKP connector C015 terminals for n(gz:%g;:rs
damage, corrosion or contamination Y- Goto Step
6 Referto Wiring @
: , Re- pairs in
?
Did you find a problem® Engine
Electrical.
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Step Action Value(s) Yes No
Repair the
circuit as
Inspect the ECM connector C001 terminals 19, 21 necessary.
7 and 22 for damage, corrosion or contamination Refer to Goto Step
Wiring (8)
Did you find a problem? Repairs in
Engine
Electrical.
Repair the
circuit as
Check that the ECM ground terminals C010, C022 necessary.
: Goto Step Referto
8 |and C023 are clean and tight .
3 Wiring
Are the ground terminals clean and tight? Repairs in
Engine
Electrical.
g [Replace CKP sensor Goto Step (10) i
Is the replacement complete?
10 Replace ECM Goto Step(11) -
Is the replacement complete?
Remove all test equipment except the DST.
Connect any disconnected components, fuses,
etc.
Using the DST clear DTC information frote
ECM.
Turn the ignition OFF and wait 30 seconds.
11 |Start the engine and operate the vehicle téull SystemOK | Goto Step(9)

operating temperature
Observe the MIL
Observe engine performance and drivability

After operating the engine within the test
parameters of DTG16 check for any stored codes.

Does the engine operate normally with no stored
codes?
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Step

Action

Value(s)

Yes

No

12

Remove all test equipment except the DST.

Connect any disconnected components, fuses,
etc.

Using the DST clear DTC information frome
ECM.

Turn the ignition OFF and wait 30 seconds.

Start the engine and operate the vehicle téull
operating temperature

Observe the MIL
Observe engine performance and drivability
After operating the engine within the test

parameters of DTC16 check for any stored codes.

Does the engine operate normally with no stored
codes?

SystemOK

Goto OBD
System
Check
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DTC51 - EGOHZ2 Open / Ground Short

EGO1/2/3/4 (HO25 1/2/3/4)
Sensor
Analog Return
EGOH1/2/3/4
Heater (PWM-to-Gnd)
ECM
To System Power Relay
-}

Conditions for Setting the DTC

1 Check Condition: KeyOn, Engine Cranking or Running

9 Fault Condition: Voltage feedback from the HEGO 2 sensor heater should always equal
ground voltage.

1 Condition: HEGO 2 lowside feedback < 5.0% Vbat

1 MIL: ON during active fault

Fault Description
This fault will set when the HEGO heater control feedback signal does not see Vbat when the heater is
switched off.

This may be caused by a bad heater element in the HEGO sensor, a break in the wire harness on the heater
supply or control circuits, or fault within the ECM.
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DTC 51- EGOH2 Open / Ground Short

Step Action Value(s) Yes No
Goto OBD
1 |Did you perform the OrBoard (OBD) System ] Go to Step System Check
Check? (2) Section
Key ON, Engine OFF
Disconnect the harness from the HEGO sensor. s the
2 |With a DMM, measure the heater resistance within |resistance Go tg Step Go tfl’ Step
the sensor (C & D). >50 ohms? (3) )
Normal resistance is approximately 2.5 ohms.
3 HEGO heater element is bad )
Replace HEGO sensor
Disconnect the harness from the ECM Does
: Lo continuity
4 With DMM, check for continuity in the harness on exist (is Go to Step Go to Step
the heater control signal (Test between Pin D on ) 5) (6)
the HEGO sensor connector and Pin 64 on the resistance
ECM connector). <50 ohms?

5 |Replace ECM

6 |Repair/Replace circuit in harness
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DTC 2 - EGOH2 Shortto Power

UEGO SENSOR ECM
SEMNSE CONTROL UEGDS
| : L]
|/:-\‘| SENSE CELL conlzlrg%i .
N B =
T PUMP/SENSE RETURN uEGoC —
l 2 F Y
T
[ = ) PUMPCELL
Ay
J PUMP CONTROL UEGOP
1
TRIM RESISTOR
A A UEGOR
VYT 5
HEATER ¥
HEATER CONTROL FEEDBACK
2 S
= MICRO
2> HEATER e CONTROLLER
SR l
S
TO SYSTEM POWER RELAY SROUND

Conditions for Setting the DTC

1 Check Condition: KeyOn, Engine Cranking or Running

1 Fault Condition: Voltage feedback from the UEGO sensor heater is always equal to the
battery or supply voltage (short to Vbattery.)

1 MIL: ON during active fault

Fault Description

A UEGO sensor measures the exhaust content across a widdange of aiuel ratios with a linear output
proportional to lambda/equivalence ratio/airZuel 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 contsignal for
a short to ground. If the control signal is not equal to Vbattery when the heater is turned tifen the circuit
is not functioning properly.

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 ECM.

27|Page



Step

DTC 52- EGOH2 Short to Power

Action

Value(s)

Yes

No

Did you perform the OrBoard (OBD) System
Check?

Go to Step
2

Goto OBD
System
Check Sec
tion

Key ON, Engine OFF

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

Is the
resistance
<0.5 ohms?

Go to Step
3

Go to Step
4

UEGO heater element is bad
Replace UEGO sensor

Disconnect the harness from the ECM

Check the heater control signa(Test between Pin 3
of the UEGO sensor and Pin 75 on the ECldi a
short to Vbattery. NOTE: Perform this test using a
DMM and check one pin at a timé the positive
battery terminal.

Is the circuit
shorted?

Go to Step
()

Go to Step
(6)

Repair short to Vbattery in harness

ReplaceECM
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DTC 107- MAP Low Voltage

1 BLKAT GRN 20 nsor Groun
W IAT Signal
P 2 = il g LWL
9 LT GRN/RED 19 5 Volts
4 LT GRN a1 MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

1
1

1
)l

Check Condition: Engine cranking or running

Fault Condition: MAP voltage less than 0.050 with throttle position greater than 2.0% and
engine RPM less than 7000.

MIL: ON

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 aiflow 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.

If the ground signal is lost on this circuit, it is highly likely that other fault codes will appear due to improper
grounding affecting other sensors or circuits tied to the same ground line. Specifically:

DTC 113 IAT high voltage (Intake Air Temperature Sensor)

As the diagram shows, the ground is shared with the IAT sensor. A loss of ground could trigger an IAT fault

code, such as "IAT Circuit High" or "IAT Circuit Low," depending on how the circuit fails.
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DTC 107- MAP Low Voltage

Step Action Value(s) Yes No
i Go to OBD
1 Did you perform the OnBoard (OBD) i Go to Step 2 System Check
System Check? )
Section
2 Check for the presence of DTC 113. Is DTC 113 present? Go to Step 3 Go to Step 4
Investigate potential ground loss - Check for a loss of grou.nd Resolve DTC 113| Continue
3 i between the sensor terminal 1 .
related to DTC 113: and retest troubleshooting
and ECM ground.
Key ON, Engine Running. Does DST
display MAP voltage less than the limit Intermittent
4 defined in calibration with the engine Less than 0.050v Goto Step 7 Problem.
idling?
If DTC 642 or 643 are present, Using a DMM,_measure the PO?S DMM
7 troubleshoot those first voltage potential across refl and | indicate a voltage | Go to Step 8
' 5V rtnl at connector. >4.7 VDC?
Jumper the MAP circuit to Vref (5 VDC)| Does DST display MAP voltage o
8 in the connector on the harness. 4.7 VDC or greater? Goto Step 9 Go to Step 10
Inspect for a poor connection at the Repair the
9 P P Is there a poor connection? connection, Go to Step 10
Sensor.
retest
CAREFULLY remove yellow lock
from header at the device output
terminal. CAREFULLY check
10 Key off. Disconnect wire harness resistance between MAP input at| Is the resistance Go to Step 11
header from ECM. ECM header and signal at the <5 ohms? P
device. DO NOT INSERT probes
or objects into terminals as this
can damage terminals.
Reconnect header to ECM. Key on,
Engine off. Probe MAP signal circuit Does DST display MAP voltage o
11 with a test light connected to battery 4.0 VDC or greater? Goto Step 13 Go to Step 14
voltage.
Faulty ECM
13 | Inspect for faulty ECM connection. - (analog input
circuit).
Faulty ECM
connection.
14 | MAP signal shorted to ground. - Faulty ECM
(analog input
circuit).
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DTC 108- MAP High Pressure

1 BLHATGRN 20 | Sensor Ground
W AT Signal
" 2 = 36 P AN
- LT GRN/RED 9 & \olte
4 LT GRN > |_MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

1 Check condition: engine running

9 Fault Condition: MAP greater than 35 psi with TPS less than 10% and engine rpm greater
than 1400.

1 MIL: ON

1 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 enginemnpgreater than 1400.
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DTC 108- MAP High Pressure

Step Action Value(s) Yes No
Goto OBD
1 Did you perform the OrBoard (OBD) System i Go to Step System
Check? 2) Check
Section
. Does DST
Key ON, Engin®n o display MAP
E't quaw~vyYT uw wweAz OURUNDK
L . greater than
If engineidle is rough, unstable, missing or , . Go to Step Go to Step
2 : , . that defined in
incorrect due to suspected engine mechanial X 3) 4)
problem or vacuum leaketc. Correctthe condition N the .
before continuing this diagnostic chart. diagnostic
calibration?
Key af Does DST
3 Disconnect MAP sensor from engine harness display MAP Go to Step
Key ON, Engine © \voltage <0.100 (5)
El't qUGW~YT W WsEqYGGUT w VDC?
4 Intermittent Problem
Probe sensor ground circuit with test light Does test light Go to Step Go to Step
> connected to battery voltage come on? (6) @)
Faulty MAP sensor or pressure connection to
5 intake
Faulty MAP sensor
Faulty ECM connection
7 Open sensor ground circuit
Faulty ECM
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DTC 111- IAT Higher Than Expected Stage 1

1 BLKAT GRN 20 n r Gr n
L\M IAT Signal
— 2 = ] g WLV
3 LT GRN/RED 19 5 Volts
4 LT GRN a1 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

=A =4 =4 -4 4

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 theoutput 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 Ainiperature is

greater than 140 degrees F.

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 or valve lash, which causes a burn back or backfire.

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

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

1 Inspect the air inlet system for cracks or breaks that may allow unwanted hot air into the air
inlet system.

1 If none of the above can be found, follow the diagnostic steps for DTC 1-12T Low Voltage.

1 Refer to the 40L Owner's manual or service manual to adjust the valve lash accordingly
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DTC 112- IAT Low Voltage

1 BLKAT GRN 20 r r Groun
W IAT Signal
. ¥ 2 = W P AN
3 LT GRN/RED 19 5 Volts
4 LT GRN a1 MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC
1 Check Condition: Engine Cranking or Running

9 Fault Condition: IAT Sensor Voltage less than 0.050

1 MIL: ON during active fault
1 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 sigwaltage 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 Low Voltage

Step Action Value(s) Yes No
Goto OBD
1 Did you perform the OrBoard (OBD) System i Go to Step System
Check? 2) Check
Section
Does DST
display I1ATa
> Key ON, Engine On - \voltage less Go to Step Go to Step
E't quaw~vyYT uw wweAz UURUNK [the limit 3 (4)
defined in
calibration?
3 Intermittent Problem
Key Off Does DST
Disconnect IATsensor from harness display IAT Go to Step Go to Step
4 . \voltage of 4.9
Key ON, Engine Off ; 5 \/DCor (5) (6)
E't quUaW~YI DW WsEqYGGUI w 0
greater?
5 Faulty IAT sensor
Sensor sighakircuit shorted to ground, check wire
6 harness for ground short

Faulty ECM
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DTC 113- IAT High Voltage

1 BLKATGRN 120 |Sensor Ground
\WQ\A_ IAT Signal
— 2 — i J\/\/\/5\7
; LT GRN/RED o & Volts
4 LT GRN a1 —MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

1 Check Condition: Engine Running

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

1 Engine Shutdown

Circuit Description

The TMAP is a combined IAT (Intake Air Temperature) and MAP (Manifold Absolute PressuresoseA
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 sawoltage 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.

If the ground signal is lost on this circuit, it is highly likely that other fault codes will appear due to improper
grounding affecting other sensors or circuits tied to the same ground line. Specifically:

DTC 107 (MAP Low Voltage):

As the diagram shows, the ground is shared with the MAP sensor. A loss of ground could trigger an MAP fault
code depending on how the circuit fails.
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DTC 113- IAT High Voltage

Step Action Value(s) Yes No
Did you perform the OrBoard (OBD) System GotoStep | >0 OBD
1 - System Check
Check? ¥ :
Section
Does DST
display IAT a
2 Key ON, Engine ® ] 5 voltagegreater Go to Step Go to Step
E't quUaGW~-YI JW WeEqYGGUI w | thanthe limit €)) 4
setin
calibration?
Does DST
3 Disconnect IAT sensor from harness display IAT Go to Step Go to Step
Jumper across terminal at connector voltage of 0.1 5) (6)
or less?
4 | Intermittent Problem
5 Faulty connection to sensor
Faulty IAT sensor
Does DST
. display IAT Go to Step Go to Step
6 | Jumper IAT sensor signal to ground voltage of 0.1 @) ®)
or less?
Open IAT groung5Vrtn1) circuit
7 | Faulty connection to sensor
Faulty IAT sensor
Key Off
Disconnect wire harness header from ECM
Carefully remove yellow lock from header at device
output terminal Is the
8 CAREFULLY check resistance between MAP input resistance <5 Go to Step Go to Step
at ECM header and signal at device. NOTE: DO ohms? ) 10)
NOT INSERT probe or object into terminals as this '
will cause the terminal to spread and may no
longer contact with ECM pin. Spread pins will void
warranty! Probe on e side of terminal.
9 Faulty ECM connection
Faulty ECM
10 | Faulty Harness
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DTC 116- ECT Higher Than Expected 1

Signal
TAN /DK GREEN
1 38 /\/\/ML
5 BLK/LT GRN 20 Sensor Ground
Engine Coolant
Temp Sensor ECM

Conditions for Setting the DTC

T
1

T
1

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 toenable 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 whearm.
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 Action Value(s) Yes
1 Did you perform the OnBoard (OBD) System Check? _ Go to Step (2)
Key ON
DST (Diagnostic Scan Tool) connected in system data mode
2 Warm engine to normal operating temperature, then run the engine Go t(%)Step

above 1200 rpm for at least 60 seconds
Does the DST display EG&mperature of 220 degrees F or greater?

Verify with a temperature gauge that the engine coolant is over 220

3 degrees F. Repair cooling

system.
Does the temperature gaugéndicate 220 degrees F. or greater?

Verify ECT Circuit function. Follow diagnostic test procedure for DTC
217 (ECT Higher than expected 2)
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DTC 117- ECT/CHT Low Voltage

Signal
TAN | DK GREEN
7 f 1 381/ \ [\ el
BLKILTGRN Sensor Ground
2 20
Engine Coolant
Temp Sensor ECM
Conditions for Setting the DTC
1 Check Condition: Engine Running
9 Fault Condition: ECT sensor voltage less than 0.050
1 MIL: ON during active fault
1 Adaptive: Disabled during active fault
Circuit Description Temp Ohms
The ECT (Engine Coolant Temperature) sensor is a temperature sensitiveistor located (deg F) +/-10%
in the engine coolant passage. It is used for the engine airflow calculation, cold fuel ;gig igi
enrichment and to enable other temperature dependent features. The ECM provides a 211-6 175
voltage divider circuit so that when the coolant is cool, the signal els higher voltage, 201'4 509
and lower when warm (see table). This fault will set if the signal voltage is less than 0.050 181-9 302
volts for any period longer than 1 second. The ECM will use a default value for the ECT 163.1 434
sensor in the event of this fault. 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 Low Voltage

Step Action Value(s) Yes No
L | Did you perform the OrBoard (OBD) System GotoStep | (o008
Check? - ) System Chec
Section
Does DST
display an ECT|
> Key ON, Engin&unning - \voltage less Go to Step Go to Step
E't quaw~vyYT uw wweAz UURUNK [the limit 3 (4)
defined in
calibration?
K i Does DST
ey O display ECT

Disconnect ECT sensor from harness
Key ON, Engine Off ; 5
E't quUaW~YI DW WsEqYGGUI w

Go to Step Go to Step

\voltage of 4.9
g (5) (6)

VDC or
greater?

4 Intermittent Problem

5 | FaultyECTsensor

Sensor sighal circuit shorted to ground, check wire
6 | harness for ground short
Faulty ECM
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DTC 118- ECT/CHT High Voltage

Signal
TAN i DK GREEN
1 38
2 BLKI/LTGRN 20 Sensor Ground
Engine Coolant
Temp Sensor ECM
Conditions for Setting the DTC
1 Check Condition: Engine Running
9 Fault Condition: ECT sensor voltage exceeds 4.950 volts Temp Ohms
1 MIL: ON during active fault (deg F) +-10%
1 Adaptive: Disabled 242.4 10
231.9 121
Circuit Description 331 :E ;Eg
The ECT (Engine Coolant Temperature) sensor is a temperature sensitive resistacaled 181.9 | 302
in the engine coolant passage. It is used for the engine airflow calculation, cold fuel :ii'; ;gg
enrichment and to enable other temperature dependent features. The ECM provides 1274 | 801
voltage divider circuit so that when the coolant is cool, the signal reads higher voltage, 102.4 | 1,556
and lower when warm (see table). This fault will set if the signal voltage is greater than 789 | 2,689
4,950 volts anytime the engine is running. The ECM will use a defawdue for the ECT :g': 15;5;:'2
sensor in the event of this fault. E7 23:?-”]
21.2 | 49.745
-30.8 | 71,589
-40.0 | 99,301
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DTC 118- ECT/CHT High Voltage

Step Action Value(s) Yes No
L | Did you perform the OrBoard (OBD) System GotoStep | . 20WOBD
5 - 2 System _Check
Check” 2 Section
Does DST
Key ON, Engin©ff display ECT Go to Step Go to Step
2 , . e \voltage greater
E!t ql0 LWStdppetdll Limb then limit set ©) (4)
in calibration?
Does DST
3 Disconnect ECT sensor from harness display ECT Go to Step Go to Step
Jumper across terminals at connector voltage of0.1 (5) (6)
or less?
4 Intermittent Problem
Open ECT ground (5Vrtnl) circuit
5 Faulty connection to sensor
Faulty ECT sensor
Key Off
Disconnect wire harness header from ECM
Carefully remove yellow lock from header at device
output terminal Is the
6 CAREFULLY check resistance between MAP input resistance <5 Go t((;)Step Go Ec{;)Step
at ECM header and signal at device. NOTE: DO ohms?

NOT INSERT probe or object into terminals as this
will cause the terminal to spread and may no
longer contact with ECM pin. Spread pins will void
warranty! Probe on e side of terminal.

Faulty ECM connection
Faulty ECM

8 Faulty Harness
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DTC 121-TPS 1 Lower Than TPS 2

Electronic Throttle ECM
PNKMWHT DBW +
6 114
. TAN/ORN DBW -
5 116
TPSI b PPLAT BLU TPS 1 Signal
—% 1 39
BLK/AT GRN Sensor Ground
l 3 20
TPS2 - LT BLU/DK BLU TPS 2 Signal
= 2 40
| 4 LT GRN/RED 5 Volts
/e/ 19
co17

Conditions for Setting the DTC

1 Check Condition: Key ON

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

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 low voltage when closed and TPS 2 will read high
voltage when closed. The TPS 1 and TP$etcentages 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@amanded. 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 circuit. The MIL command@¥, and the engine will

shut down.
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DTC 121-TPS 1 Lower Than TPS 2

Step Action Value(s) Yes No
Did you perform the OrBoard (OBD) System GotoStep | CO©OBD
1 | check? : 2) WS;%Tﬁg:eCk
Key ON, Engin©ff
E!t qld0 WStoppetdilll L
EG¢ AGUWR? 71 WRIIE quowa vy [STPSland
5 TP Go to Step Go to Step
Slowly depressFPP sensor difference in (3) (4)
NOTE: To sweep throttle on stationary calibration?
applications, go to DBW page and type desired
throttle opening % in theTPS Command box.
Key Off
Disconnect throttle from harness Is the voltage
3 Key ON, Engine Off for both TPS1 Go to Step Go to Step
i . . . - andTPS2 (5) (6)
EUCHONUW®? 71 WNIJt qwlla YT 1J
4 | Intermittent Problem
Does DST
display both
Connect TPS1 signal to the 5V reference at throttle TPS1 and TP
5 connector while observing TP$voltage. \voltage over Go to Step Go to Step
Repeat for TPS2 .90 VDC : (6) (7)
when each is
connected to
5Vref?
Key Off
Disconnect wire harness header from ECM
Carefully remove yellow lock from header at device
output terminal
IAre both
6 | CAREFULLY check resistance between MAP input resistances <5 Go '[(%)Step Go Eg)Step
at ECM header and signal at device. NOTE: DO ohms?
NOT INSERT probe or object into terminals as this
will cause the terminal to spread and may no
longer contact with ECM pin. Spread pins will void
warranty! Probe on e side of terminal.
TPS1 or TPS2 signal shorted to ground in harness
7 | Faulty ECM connection
Faulty ECM
g | Faulty harness
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DTC 122- TPS 1 Low Voltage

Electronic Throttle ECM
6 PNKWHT 117 DBW +
Chionet
TAN/ORN DBW -
5 116
resi[ % 1 PPLAT BLU 39 TPS 1 Signal
I 3 BLK/AT GRN 20 Sensor Ground
Tesz| S LT BLU/DK BLU TPS 2 Signal
i 2 40 |
| 4 LT GRN/RED 5 Volts
A 19
co17
Conditions for Setting the DTC
1 Check Condition: Cranking or Running

Fault Condition: TPS sensor less than 0.200 volts

1
1 MIL: ON during active fault
1 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 TR&tcentages are calculated from these voltages. Although
the voltages are different, the calculated values for the throttle position percergges should be very close

to the same. The TPS values are used by the ECM to determine if the throttle is openimg@nmanded.

The TPS is not serviceable and in the event of a failure the dlenic 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.
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DTC 122- TPS 1Signal Voltage Low

Step Action Value(s) Yes No

Did you perform the OnBoard (OBD) System Go to OBD System

L] check? i GotoStep 2 | ek Section

Key ON, Engine Off. System Mode = "Stopped]| TPS1 voltage low (< 1.00

Enable "DBW Test" mode. VDC) at 0% TPS by design | C° 10 Step 3 | Goto Step 4

Key ON, Engine Off. System Mode = "Stopped
3 With the throttle closed, check if DST displays | TPS1 voltage < 0.200 VDC | Goto Step5 | Goto Step 7
a TPS1 fault condition.

Slowly sweep throttle position while observing

4 TPS1 voltage. System Mode = "Stopped". TPS1 voltage < 0.200 VDC | Goto Step5 | Goto Step 6
Key Off. Disconnect throttle from harness.
Jumper 5Vrefl to TPS1 signal circuit at throttle

5 connector. Key ON, Engine Off. System Mode TPS1 voltage > 4.0 VDC Goto Step 9 | Goto Step 10
"Stopped".

6 Slowly sweep throttle position while observing | TPS1 voltage ever falls Go to Step 7 Intermittent
TPS1 voltage. System Mode = "Stopped". below 0.200 VDC P problem.

7 Slowly sweep throttle position while observing | TPS1 voltage ever falls Goto Step 5 | Go to Step 8

TPS1 voltage. System Mode = "Stopped". below 0.200 VDC

8 Investigate intermittent problem. -

Repair the
9 Inspect for a poor throttle connection. Poor connection found connection, | Goto Step 10
retest
Key Off. Disconnect wire harness header from
ECM. CAREFULLY remove yellow lock from
header at the device output terminal.
CAREFULLY check resistance between TPS1 . Go to Step
. . . < .
10 input at ECM header and signal at the device. Both resistances < 5 ohms 11 Faulty hamess
DO NOT INSERT probes or objects into
terminals , as this can damage terminals.
Probe from the side.
Faulty ECM

Inspect for potential TPS1 signal shorted to .
11 . - connection
ground in the harness.

or TPS.
N Faulty
12 Inspect for faulty ECM or TPS (Throttle Positior] throttle or
Sensor).
harness.
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DTC 123- TPS 1 High Voltage

TPSI

Electronic Throttle

TPS2

ECM
PNKWHT DBW +
117
TANMORN DBW -
116
PPLAT BLU TPS 1 Signal
39
BLK/AT GRN Sensor Ground
20
LT BLU/DK BLU TPS 2 Signal
40
LT GRNJ/RED 5 Volis
19

Conditions for Setting the DTC

1

)l
1
)l

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 TP®2rcentages 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 asommanded. 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 wihut down.
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DTC 123- TPS 1 High Voltage

Step Action Value(s) Yes No
Did you perform the OrBoard (OBD) System Goto OBD
1| Chetkr (OED) S - co t(c;)Step System Check
Section
Key ON, Engine Off Is TPS1 voltag
5> |Elt quaW~YT 0wl WHEqVGGUT w [OW(<1.00 GotoStep |  Goto Step
e 57 IR o e \VDC) at 0% 3 4)
EUCHGIUWB? 71 WNJt guwllda YT 1 TPS by design
\With the
throttle
closed, does
3 |7 DST display Go to Step Go to Step
TPS1 voltage (5) (7)
fault condition
defined in the
calibration?
\With the
: . throttle
Slowly depress FP while observing TPS1 voltage closed, does
4 NOTE: To sweep throttle on stationary DST display Go to Step Go to Step
applications, go to DBW page and type desired TPS1 voltage> (5) (6)
throttle opening % in the TPS Command box fault condition
defined in the
calibration?
Key Off
Di tthrottle from h Does DST
5 ISconnect trotie from harness. display TPS1 Go to Step Go to Step
Key On, Engine Off \voltage <0.20 9 (20)
Elt quaW-YT Ul wWEqYGGUT w |VDC?
Slowly depress FPP sensor while observing TPS1 Does TPS1
voltage \voltage ever
6 | NOTE: To sweep throttle on stationary z(lj:lfiggé?tion Go E(;)Step
applications, go to DBW page and type desired defined in th
throttle opening % in the TPS Command box etined in the
calibration?
: . Does TPS1
Slowly depress FP while observing TPS1 voltage voltage ever
7 NOTE: To sweep throttle on stationary exceedthe Go to Step

applications, go to DBW page and type desired
throttle opening % in the TPS Command box

fault condition
defined in the
calibration?

(5)
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Step Action Value(s) Yes No
g | Intermittent problem
TPSL1 signal shorted to power
9 FaultyECM
Probe TPS1 sensor ground circuit at connector with  [Does test light Go to Step Go to Step
10 | test light connected to battery voltage illuminate ? (11) (12)
Faulty Throttle connection
11 Faulty Throttle
1o | Open sensor ground
Faulty ECM
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DTC 127- IAT Higher Than Expected 2

1 OLKL T ORN 20 |Sensor Ground

W IAT Signal
2 = 7 H Ay

P — oV
3 LT GRN/RED % 5 Volts
LT GRN ‘
4 a MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

1
T

1
T
1

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

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 temprature 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.

Diagnostic Aid

T

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 yéaust, or radiator

is not recirculating into the air inlets.

Another common cause is valve lash. Refer to the 40L Owner's manual or service manual to
adjust the valve lash accordingly.

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 12T Low Voltage.

51|Page



DTC 129- BP Low Pressure

1 BLKATGRN 120 |Sensor Ground
L\M IAT Signal
— 2 = 7 [ AT
g | LroRnmeo 5 & ol
4 LT GRN M MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

1 Check Condition: Key ON

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

1 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 129- BP Low Pressure

Step Action Value(s) Yes No
Did you perform the OrBoard (OBD) System GotoStep | CO©OBD
1 | check? : 2) WS;%Tﬁg:eCk
Does DST
> Ifey ON, Engine Off ?AZ?}I?QE”F;??: Go to Step Go to Step
| o 1 <Y L .
E't quUaGW~YI W WHEqYGGUI w the diagnostic 3 4
calibration?
Key Off
Disconnect MAP sensor from harness
Jumper the MAP circuit to 5Vréf (5 VDC) in Does DST Go to Step Go to Step
3 | connector on harness display BP> 14 (5) 6)
. 0 psia?
Key On, Engine Off
SystemModd HEqVY GG w
4 | Intermittent problem
Poor connection at sensor
5 Faulty MAP sensor
Key Off
Disconnect wire harness header from ECM
Carefully remove yellow lock from header at device
output terminal Is the
6 | CAREFULLY check resistance between MAP input resistance <5 Go '[((;)Step Go 'Eg)Step
at ECM header and signal at device. NOTE: DO ohms?
NOT INSERT probe or object into terminals as this
will cause the terminal to spread and may no
longer contact with ECM pin. Spread pins will void
warranty! Probe on e side of terminal.
Reconnectheader to ECM
Key On, Engine Off Does DST
7 |Ett quaw~YT U wEqVYGGUT w  |displayBP>14 ©° t(g)Step Go(tloo)Step
Probe MAP signal circuit with a test light connected O psia?
to battery voltage
g | Faulty Harmess
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Step Action

Value(s)

Yes

No

5 Volt reference is open or shorted to ground
9 | Faulty ECM connection
Faulty ECM

BP/MAP signal circuit shorted to ground
10 | Faulty ECM connection
Faulty ECM
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DTC148- Fuel Run-out Longer Than Expected

Customer Interface Connector

ECM

white/black

33 B

It blue/white

88 c

LP Lockoff MG Lockoff

w24v P

Conditions for Setting the DTC

1 Check Condition: Key OFF
9 Fault Condition: Engine run down time greater than 10 seconds
1 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 turnedff. This fault indicates a posible problem with the electric fuel shutoff valve, or a

wiring issue.
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DTC148- Fuel Run-out Longer Than Expected

Note: Ensure to check voltage and groundeparately.

Step Action Value(s) Yes No
1 | Did you perform the OrBoard (OBD) SysCheck? ] Go t(%)Step
Disconnect the natural gas lockoff solenoid
connector.
o | Using a DVOM check for power across terinals A System Goto Step | Go to Step
and B while cranking the engine, then turn the key Voltage 3) (5)
to the OFF position Did the voltage immediately
turn OFF with the
Intermittent
Turn off the natural gas manual valve. Start the problem. See
engine and let it idle until the engine stops. Intermittent | 1 45 step
3 _ problems in
(THIS MAY TAKE SEVERAL MINUTES) Did the the electrical 4)
engine ever stop? section of
this manual.
4 Replace the natural gas lockoff solenoid. Is the Go to Step (8 ~
replacement complete?
Key OFF
Disconnect the ECM wire harness header Repair the
. connector nzgljerilo?;s Go to Step
Using a DVOM check for continuity between (6)
) , control short
header connector pin 33 and enginground
to ground
Do you have continuity?
_ Correct the
Inspect the ECM wire harness and connector for problem as
6 | damage corrosion or contamination. required. Sed Go to Step
. 7
Did you find a problem? wire harness %
repair.
. Replace the ECM Go to Step

Is the replacement complete?

(8)
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Step Action Value(s) Yes No

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
o p System OK | G0t OBD

Observe the MIL System Check

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

Does the engine operate normally with no stored
codes?
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DTC 154- EGO2 Open/Lazy

N } B | DKGREEN/WHT | ,-
J EGO1/2/3/4 (HO2S 1/2/3/4)

Sensor

BLK /LT GRN
1 20
Svrin1

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

ECM

NYO / MNId

To System Power Relay

A

Conditions for Setting the DTC

1 Check Condition: KeyOn, Engine Running
9 Fault Condition: EGO cold persistently for greater than 120 seconds
1 MIL: ON during active fault

Fault Description

In a postcatalyst configuration, the HEGO/H20S sensor is a switchintype sensor around stoichiometry 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 deermine 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, nofresponsive, or inactive for 120 seconds. Cold, naresponsive,
or inactive are determined based on two criteria: 1) a measurement of the feedback sense element (zirconia) to
determine its temperature a 2) a lack of change in sensor feedback.
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DTC 154- EGO2 Open/Lazy

Step Action Value(s) Yes No
. Go to Step
1 | Did you perform the OrBoard (OBD) SysCheck? - 2)
Key ON, Engin&unning
Run~ Y T 1JRUKNIht
[210GWOYUql Vi W~WIT Bsain @9ixd 'S HO%S.
> voltage fixed Goto Step | Go to Step
Warm engine to normal operatingemperature between 0.4 3) 4
(ECMmust have been powered for > 5 minutes) and 0.6 volts?
Ensure that ClosedLoop is active (CL Activer
CL+Adapt)
Using a DMM, check continuity from ECM header
to HO2S signal at sensor connector Is the Go to St Go to St
. o to Ste o to Ste
3 | Check continuity from HO2S signal return at resistance < 5 ©6) P ©) P
sensor connector to Analog Return at the ECM ohms?
header
Using a DMM, check continuity from ECM header Is the
to H)2S heater low side circuit
4 ) er o resistance < 5 GO0 Step | Go to Step
Check continuity from HO2S heater high side to ohms? (6) (7
power relay ’
5 | Repair wiring harness and retest
Is impedance
g | UsingaDST check the HEGO impedance within +/- 50 Goto Step | Go to Step
feedback versus target ohms of 8 )
target?
7 | Repair wiring harness and retest
Is HO2S Go to St G s
8 | Replace HO2S Sensor and retest properly ° (fZ) P ° (til) tep

functioning?
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Step Action Value(s) Yes No
Does
With the HO2S sensor connected to the wire measured DC
harness measure the heater control dutycycle It _
across heater + andr at sensor or voltage = Go to Ste Go to St
9 commanded p| GotoStep
Alternately, with the HO2S sensor connected to DC or voltage (10) (11)
the wire harness measure the heater control displaved i
voltage across heater + and at sensor Isplayed in
DST?
HO2S Heater is nofunctional or sensor element is
10 | cracked
Replace HO2S Sensor
11 | Replace ECM Go (tfoftep
12 [ HO2S sensor was faulty
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DTC 186- (3468:1)- FT Gaseous Fuel Extremely Low

FT (AUX_ana PU1, PUZ, etc.)

|
|
|
|
| A
I i’ Vo Y i
| \.-"l \'} : -.'/.\a.'hll\-ff _l
| S
|
|
| B e : 5V_rint Ve=+5 VDT
: Thermistor |
|
' I
| | ECM
| FT Sensor !

Conditions for Setting the DTC

1 Check Condition: KeyOn, Engine Running
1 Fueltemp <-40 Deg F
1 MIL: ON during active fault

Fault Description

The Fuel Temperature sensor is a thermistor (temperature sensitive resistor) integrated into the EPR fuel outlet OR
MFG. It is used to monitor the gaseous fuel temperature exiting the EPR/MFG to be used as an input in a fuel
temperature estimation of the emperature entering the gaseous mixer.

This information is used to calculate a re&dime fuel pressure correction in order to reduce fueling errors. The DPR
or MFG sends the fuel temperature information to the ECM via the CAN J1939 communication circuit between the
EPR/MFG and ECM.

This fault is not user modifiable. It is always enabled and is intended to protect the CFV from extremely low fuel
temperatures by load limiting the system when the FT falls below the target temperature given in the fault
conditions.
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DTC 187- Fuel Temperature Gaseous Low

FT (AUX_ana_PU1, PU2, etc.)

|
|
|
| i A | J_/n A
| AN A = \ A A
I P’R‘“‘*@ il WV
| ==
|
: B :: 5V_rin1 T Vss+5VDC
: Thermistor |
|
|
| : ECM
| FT Sensor [

Conditions for Setting the DTC

1 Key on, Engine on
1 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 irttee EPR fuel outlet. It
is used to monitor the gaseous fuel temperature exiting the EPR to lused as an input in a fuel temperature
estimation of the temperature entering the gaseousnixer. This information is used to calculate a realime fuel
pressure correction in order toreduce fueling errors. The ECM provides a voltage divider circuit so that when the
fuel is cool, the signal reads higher voltage, and lower ken warm.
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DTC 187- Fuel Temperature Gaseous Low

Step Action Value(s) Yes No
.| Did you perform the OrBoard (OBD) System ] Go to Step S\%?ea gﬁeDck
Check? (2) Section
Does DST
_ _ display FTa
5 Key ON, Engin&unning voltageless Go to Step Go to Step
E! t g0 WRUAingbW| Wb than the limit 3) 4)
defined in
calibration?
Key OFF
Key On Engine Off Does DST
3 3 e .. . display FT Go to Step Go to Step
3 E't quUaW~YIl 13Ul WHEqY GG voltage of 0.1 (5) (6)
Wait for fuelpump to stop running or less?
Disconnect FT sensor from harness
4 Intermittent Problem
Condition is operating condition dependent
5 Faulty FT sensor
Sensor signal circuit shorted to groundcheck wire
6 harness for ground short

Faulty ECM

63|Page




DTC 188- (520240:3)- FT Gaseous Fuel High

CAN + |g4———1 CAN +

Thermistor

ECM

EPR OR MFG

-_________________l

|
|

|

|

|

I

: CAN- (¢+— CAN -
|

I

|

I

|

Conditions for Setting the DTC

1 Check Condition: KeyOn, Engine Running
9 Fault Conditions: FT voltage greater than 4.95v or fuel temp is greater than 250F.
1 MIL: ON during active fault

Fault Description

The Fuel Temperature sensor is a thermistor (temperature sensitive resistor) integrated into the EPR fuel outlet OR
MFG. It is used to monitor the gaseous fuel temperature exiting the EPR/MFG to be used as an input in a fuel
temperature estimation of the emperature entering the gaseous mixer.

This information is used to calculate a readime fuel pressure correction in order to reduce fueling errors. The DPR
or MFG sends the fuel temperature information to the ECM via the CAN J1939 communication circuit between the
EPR/MFG and ECM

This fault code is set when the ECM receives data indicating that the voltage associated with the gaseous fuel
temperature sensor is greater than 4.95 volts or when the fuel temperature itself exceeds 250 degrees Fahrenheit.
The ECM is programmed to intemet these conditions as potential issues with the gaseous fuel system, and it
generates a fault code accordingly.
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DTC 188- (520240:3)- FT Gaseous Fuel High

Step Action Value(s) Yes No
Did you perform the OrBoard (OBD) System Go to Step Goto OBD
1 - System Check
Check? (2) .
Section
Key ON, Engine OFF
Elt qUGW~YT JW WHEqYGGUT H
In 4G Display FAULTS Page, monitor Fuel Go to Step Go to Step
2 >250F
Temperature. 3) (4)
Is the temperature greater than the diagnostic
threshold?
Measure your fuel temp with an infrared gun or Determine
3 temperature probe, S250F cause of high| Replace MFG
fuel temp and or EPR
Is the fuel temp greater than 250F? resolve
Start engine and monitor fuel temp as engine is Determine
4 running. S2E0F cause of high
fuel temp and
Is the fuel temp greater than 250F? resolve
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DTC 217- ECT Higher Than Expected 2

Signal
TAN /DK GREEN
1 BLK/LTGRN 20 Sensor Ground
Engine Coolant
Temp Sensor ECM

Conditions for Setting the DTC

1
T

T
1

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 toenable 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 whavarm. This fault will set when the coolant exceeds
230 degrees F. for more than 10 seconds. Engine shutdown will occur if this code occurs.

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.

)l
1

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 erto 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?
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DTC 219- RPM Higher Than Max Allowed Governed Speed

___________ i
4 —| DEW:
e DEW+
| mocsor | 1 H-Brd
Mt 1 | DEW- =
e i DBW- -
i | S—
]
,--ﬂ"’ |
1
P81 : [ SV_ext]
V_ext’
i 19 = 1
< i e
- B, r P51 = ve=+3vDC
e TPS1 -
< i —_
7 tes2 2 | — &v_rnt
! 1I 1 20—
& 1
- 5 r
- i
- - TPS2
= TPs2
- i -
5 d 19 5V axtl
T — -
1
Electronic Throttle Body V=8 VDC
ECM

Conditions for Setting the DTC

Check Condition: Engine Running
Fault Condition: RPM > 2350rpm
MIL: On

Adaptive learn disabled

Power Derate 1: ON

=A =4 =4 -4 4

Circuit Description

The Max Allowed Governed Speed overrides any higher max governor speeds programmed by the user. This fault is
designed to help prevent engine or equipment damage.

This fault will set anytime the engine RPM exceeds the limit set in the diagnostic calibration for the latch time or
more.

System Variables

DlagnOStlc Ald LLI Engine Speed ’—ﬂ pm
3 . Min Govemor Setpoi ]— m

If any other DTCsare present, diagnosethose first. T ;:pn:n 1 i =
1 Record a plot file in 4G display using the PSI HD Plot Template. ‘;ﬁgjf\f;h“e"“"”“e‘ ] Ng =

Bank 1/2 Precat EGO 0.000 0.000 volts
Bark 1/2 Postcat EGO [ 0.000 0.000 volts

If you do not have access to the template tag the variables below and recort System State
them in 4G .Display (MAIN Page). ' e %
1 Engine Speed, Max Governor Setpoint, Current Governor Target, Fusl Typs [ Geoine
Active Governor Type Fuet ooy o

Fuel/Spark inhibit input | Inactive / Normal
Fuel Control Mode Open Loop

. ) Govemor switch state ’T
1 Check mechanical operation of the throttle Olpesaresate | 0K
1 Check the engine intake for large air leaks downstream of the throttle | Avecevemortioe | More

V& QoVemor mode isal
body
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DTC 221- TPS 1 Higher Than TPS 2

Electronic Throttle ECM
PNKMWHT DBW +
I 117
= B TAN/ORN DB
W -
116
s[5 PPLAT BLU TPS 1 Signal
T‘ 39
BLK/AT GRN Sensor Ground
20
TPS2 lA LT BLUJ/OK BLU TPS 2 Signal
= 40
I LT GRN/RED 5 Volts
o 19

Conditions for Setting the DTC

T

T
1
T

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 B2 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 opentnas 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 speaifition, 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

Step Action Value(s) Yes No
Did you perform the OrBoard (OBD) System GotoStep | .20t OBD
1 - System Check
Check? (2 .
Section
Key ON, Engine OFF ] _ [sTPSland
E't qOGW~YT W WHEqYGGUI w [TPS2
EUCHOUWm®? 71 WNIJt qwlld YT 13 (difference
2 Slowly Depress FPP sensor more than the Go t(%)Step Go t(z)Step
NOTE: To sweep throttle on stationary fault condition
applications, go to DBW page and typdesired defined in the
throttle opening % in the TPS Command box calibration?
Key Off Is the voltage
Disconnect throttle from harness for both TPS1
3 Key On, Engine Off 5 and Go '[(%)Step Go t(%)Step
System Moder/bE a1 Y GG T w 3 TPS29.100
EUCHOWUW®L?2 71 WNIJt qwlld YT 13 vDC?
4 Intermittent problem.
Does DST
display both
Connect TPS1 signal to the 5V reference at throttle TPS1 and TPS
5 ) : \voltage over Go to Step Go to Step
connector while observing TPS1 voltage 4,90 VDC 7) )
Repeat for TPS2 ' :
when each is
connected to
5Vref?
TPS (the one over 0.1 volts) is shorted to voltage in
6 | the harness
Faulty ECM
7 Faulty connection at throttle

Faultythrottle
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Step

Action

Value(s)

Yes

No

Key Off

Disconnect wire harness headefrom ECM
Carefully remove yellowlock from header at device
output terminal

CAREFULLY checkesistance between TPS1 and
TPS2nput ECM headeiand signalat device.
NOTEDO NOT INSERT probe or objeato
terminals as this will cause the terminal to spread
and mayno longer make contact with ECM pins.
Spread pins willvoid warranty! Probe on the side of
terminal.

/Are both
resistances <5
ohms?

Go to Step
)

Go to Step
(10)

TPS1 and TPS2 signal shorted to ground in harness
Faulty ECM connection
Faulty ECM

10

Faulty Harness
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DTC 222- TPS 2 Signal Voltage Low

Electronic Throttle ECM
PNKMWHT DEBW +
e 6 117
g TAN/ORN DBW -
S 116
es1[ < 1 PPLAT BLU TPS 1 Signal
« 39
T BLK/AT GRN Sensor Ground
l 3 20
TPS2 . LT BLU/DK BLU TPS 2 Signal
B 2 40
I 4 LT GRNJ/RED 5 Volts
o 19

Co17

Conditions for Setting the DTC

1 Check Condition: Cranking or Running
9 Fault Condition: TPS 2 sensor voltage less than 0.200 volts
1 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 TP®2rcentages 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 asommanded. 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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DTC 222- TPS 2 Signal Voltage Low

Step Action Value(s) Yes No
] Go to OBD
Did you perform the OrBoard (OBD) System Go to Step System
1 Check? : (2) Check
Section
Key ON, Engine OFF o 3 Is TPSXoltage
> | E! Faquaw-Y!l oW WeEqYGGUI w [low (< 1.00 Go to Step Go to Step
A s o T 'VDC) at 0% (3) 4)
?
EUCHGIUWB? 71 WNDt gquwllda YT 1 TPS by design
Does DST
display TPS2
3 |7 \voltage <0.2 Go to Step Go to Step
\VDC with the 5) (6)
throttle
closed?
Slowly Depress FRvhile observing TPS2 voltage DoesDST
NOTE: To sweep throttle on stationary display TPS2 Go to Step Go to Step
4 . : \voltage <0.2
applications, go to DBW page and type desired \/DCwith the 5) )
throttle opening % in the TPS Command box
throttle open?
. Key OFF Go to Step
Disconnect throttle from harness (8)
Slowly release FPP sensor whilebserving TPS2
Vo|tage_ Does TPS2
6 NOTE: To sweep throttle on stationary voltage ever Go'to Step Go'to Step
L . fall below 0.2 (5) (7
applications, go to DBW page and type desired olts?
throttle opening % in the TPS Command bo '
7 Intermittent Problem
Jumper 5Vrefl to TPS2 signal circuit at throttle
connector Does DST
8 . display TPS2 Go to Step Go to Step
Key On, Engine Off voltage >4.0 ) (10)
SystemModd HEqY GG w \VDC?
Poor Throttle Connection
9 Faulty Throttle
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Step

Action

Value(s)

Yes

No

10

Key Off
Disconnect wire harness header from ECM

Carefully remove yellow lock from header at device
output terminal

CAREFULLY check resistance between TPS2 input
at ECM header and signal at device. 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 pins. Spread pins
will void warranty! Prdoe on the side of terminal.

IAre both
resistances <
5 ohms?

Go to Step
(11)

Go to Step
(12)

11

TPS2 signal shorted to ground in harness
Faulty ECM connection

Faulty ECM

Faulty Throttle (TPS)

12

Faulty Harness
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DTC 223- TPS 2 Signal Voltage High

Electronic Throttle ECM
PNKMWHT DBW +
= 117
a B TAN/ORN DBW -
116
e[ & PPLAT BLU TPS 1 Signal
T‘ 39
BLK/AT GRN Sensor Ground
20
TPS2 l‘ LT BLU/DOK BLU TPS 2 Signal
T 40
| LT GRNJ/RED 5 Volts
o 19

Conditions for Setting the DTC

1 Check Condition: Cranking or Running
9 Fault Condition: TPS 2 sensor exceeds 4.800 volts

1 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 TP®2rcentages 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 openingsacommanded. 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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DTC 223- TPS 2 Signal Voltage High

Step Action Value(s) Yes No

L | Did you perform the OrBoard (OBD) System ] Go to Step s;?etr%gﬁgck

Check? 2) Sedion
_ Is TPS2
Key ON, Engine OFF voltage low (<

> |Elt quaw~-YT UW WHEq¥GGUT w [1.00VDC)at| ©° Eg)Step Go(tg)Step

ECGEATWW®B? 71 WRIWE qrwa vl 0% TPSDby
design?
Does DST
display TPS2

3 |1 voltage >4.80] Go to Step Go to Step

\VVDC with the (5) (13)
throttle
closed?
Does DST

Slowly Depress FP while observing TPS2 voltage dlslflay -ng
\voltage>4.

4 | NOTE: To sweep throttle on stationary VDCgWith the Go to Step Go to Step
applications, go to DBW page and type desired hrott ©) (@)
throttle opening % in the TPS Command box rottie

open?
Key OFF Does DST

. Disconnect throttle from harness display TPS2| Go to Step Go to Step
Key On, Engine Off voltage <0.20 9) (10)

i . L - ?

E't quUadWw~-YI W WeEqYGGUI w VDC*
Slowly release FPP sensor while observing TPS2 Does TPS?2
voltage.

\voltage ever

6 | NOTE: To sweep throttle on stationary il below 0.2
applications, go to DBW page and type desired Volts? '
throttle opening % in the TPS Command box. '

Slowly release FPP sensor while observing TPS2 Does DST
voltage.
9 _ voltage ever Go to Step Go to Step

7| NOTE: To sweep throttle on stationary exceed4.80 ) 8)
applications, go to DBW page and type desired \/DC '
throttle opening % in the TPS Command box.

8 Intermittent Problem
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Step Action Value(s) Yes No
9 TPS2 signal shorted to power
Faulty ECM
o : Does test
10 Probe TPS2 sensor ground circuit at connector with light Go to Step Go to Step
test light connected to battery voltage. : . (11) (12)
illuminate?
1 Faultythrottle connection
Faulty Throttle
15 Open sensor ground
Faulty ECM
Slowly Depress FP while observing TPS2 voltage Does DST
13 | NOTE: To sweep throttle on stationary voltage ever Go to Step Go to Step
applications, go to DBW page and type desired exceed 4.80 ®) ®)
throttle opening % in the TPS Command box \VDC
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DTC 2341 Boost Control Overboost Failure
Conditions for Setting DTC

1 Check Condition: KeyOn, Engine Running

9 Fault Condition: MAP is greater than 8 psia, secondary MAP is 1.5 psi higher than primary
MAP for 45 seconds

1 MIL: ON during active fault

9 Fault Action: Engine Shutdown

Fault Description

A \tseries engine have separate fuel systems and throttle bodies for the primary side and secondary side of the
engine. The ECM monitors MAP pressure to verify both engine banks are equally contributing power.

This fault will set if the ECU measures MAP on the secondary side is at least 1.5 psi higher than the primary MAP
for 45 seconds.

Diagnostic Aid

This fault indicates that the boost on the primary side is lower than the boost on the secondary side; it does not
necessarily mean the secondary side boost is too high. The most likely and alternate possible causes are listed
below. Review the most likey possible causes and diagnose the issue to determine root cause.

Another common issue is a leak in the CAC piping on the primary side, causing the primary side boost to be lower
qé6cUWllqs W yaYUT ¢ ! IOWW9 6 IJHT Wed o Ws VYt WWHGE G GH WY Ulg6 1J1LW9
and make sure there are no tearin any of the silicone boots. Pay particular attention to the boots and clamps
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.

Alternate Possible Causes
Misfire condition Faulty turbo not making boost
Partial misfire from valve lash Lack of compression
Leak in the CAC system (boots, clamps, CAC) Turbo wastegate not adjusted properly
Turbo Wastegate sticking Suspect or sticking throttle body
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Step Action . Yes No
Check all hose clamps on the CAC piping to make sure they | Proceed to Tighten clamps, making
are in the proper locations and tight. Clamps are located at | Step 2 sure the clamp is not
1 the turbocharger compressor outlet, underneath the bridge located on the edge of
over the valley of the engine, at the CAC core inlet, at the CA either the silicone boot
core outlet, and at the throttle body inlet. Are clamps tight? or the pipe. Clear fault
and test engine
Inspect all silicone boots on CAC piping to make sure there | Proceed to Replace damaged
2 are no tears or holes in the boots. Are boots OK? Step 3 boot(s), clear fault, and
retest engine
Check the wastegate actuator pressure lines on both turbos | Proceed to Repair loose/damaged
3 to make sure they are connected, the clamps are tight, and | Step 4 hose, clear fault, and
the hose is hot damaged and leaking. Are the hoses OK? retest engine
Perform a spark kill test while running the engine under Proceed to Diagnose the issue with
4 approximately 20% load. Monitor MAP for changes as each | Step 5 the weak cylinder
cylinder is disabled. Are all cylinders contributing equally?
Remove the TIP and MAP sensors and inspect for Proceed to Proceed to Step 5B
damage/dirt. Clean the sensors. Reinstall the MAP sensor | Step 6
from the secondary side on the primary side, and the MAP
5A ; . :
sensor from the primary side in the secondary side. Clear
all faults, run the engine, andry to recreate the fault. Did the
DTC 234 fault come back?
Replace MAP| Intermittent fault
sensor
58 | Is DTC 299 now active? currently
installed on
secondary
side
Inspect the turbocharger: Remove the exhaust pipe from the | Proceed to Replace the
turbine outlet of the secondary turbo, and remove the fuel | Step 7 turbocharger
6 system and intake boot from the compressor inlet. Inspect
the compressor and turbine wheels for damage. Make sure
the wheels spin freely Do turbine/compressor wheels pass
inspection?
Remove the wastegate cover from the turbochargers Intermittent | Replace the
and inspect the wastegate. Make sure the wastegate is | problem turbocharger
undamaged and sealing properly.
Remove the retaining ring from the actuator linkage and
remove the wastegate actuator from the arm.
7 Make sure the wastegate arm moves freely and the valy

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?
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DTC 236- TIP/TOP Active

o i

| |

|

| : LT GRN | RED 19

l 3 I 5Vext1

| |

| |

: < 4 : WHITE / LT GRN 82

| | TIP Signal
| |

l | BLK /LT GRN

| 1 |

| | 20

| | 5Vrtn1

| |

| |

| TIP Sensor | ECM
e P P S I e o e ot ]

Conditions for Setting the DTC

1 Check Condition: Key On, Engine Running
9 Fault Condition: TIP < 16 psia and MAP > 18 psia
T MIL on

1 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/T® 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 threewires at the connector while the MAP sesor, 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 pipig. 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

o b

l |

[

l : LT GRN/RED 19

[ 3 ; 5Vext1

| |

| |

{ “ 4 : WHITE / LT GRN 82

[ | TIP Signal
| |

l | BLK /LT GRN

| 1 I

| | 20

l | 5Vrtn1

| I

| |

[ TIP Sensor | ECM
(s spewore sew crpwer pone s qpaons s G v gy o J

Conditions for Setting the DTC

Throttle Inlet Pressure

Check Condition: Key On, Engine Off
Fault Condition: TIP voltage less than 0.2V
MIL on

Adaptive disabled

=A =4 =4 -8 4

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 dagnostic calibration.

Diagnosing the Fault

In many cases, this condition is caused by the TIP sensor being disconnected from the engine harness, an epen
circuit or short-to-ground of the TIP sensor circuit in the wire harness, a loss of sensor redace voltage, or a failure
of the sensor.

80|Page



DTC 237-TIP/TOP Low Voltage

Step Action Value(s) Yes No
L | Didyou perform the OrBoard (OBD) System _ Go to Step Sﬁ?eﬁ 8?5(*
Check? (2) Section
Does DST
display TIP
\voltage less
Key ON, Engin&unning than the limit Go to Step Go to Step
2 - o o defined in
E! IJ u LWRuUvrin | Wb . . 3 4
a GHll calibration ®) @
with the
engine
running??
3 Key O, Engine Off Go to Step
Elt qUaGW~YT UW mEqYGGUT w )
4 Intermittent Problem
If DTC 642 643 are present, troubleshoot those Does DMM
c first. indicate a Go to Step Go to Step
Using a DMM, measure the voltageotential voltage >4.7 6) (7
across 5Vrefl and 5Mn1 at connector. VDC?
Does DST
display TIP
6 Jumper the TIP circuit to Vref (5 VDC) in connector play Go to Step Go to Step
\voltage of 4.7
on harness. 8) 9)
\VDC or
greater?
Faulty harness (check 5Vrefl and 5vitnl
7 connections)
Faulty ECM (5Vref power supply).
8 Poor connection at sensor

Faulty TIP sensor
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Step Action Value(s) Yes No

Key Off
Disconnect wire harness header from ECM

Carefully remove yellow lock from header at device

output terminal Is the Go to St Go to St
: o to Ste o to Ste
9 | CAREFULLYheck resistance between TPS2 input  [resistance <5 (10) P (11) P
at ECM header and signal at devicBOTE: DO ohms?

NOT INSERProbe or object into terminals as this
will cause the terminal to spread and may no
longer make contact with ECM pins. Spread pins
will void warranty! Probe on the side of terminal.

Reconnect header to ECM Does DST
ey On, Engne OF display TP Go to Ste Go to Ste
10 JErt quGW~YT I hEqYGGUT w voltage of 4.0 (12) P (13) P
VDC or

Probe TIP signal circuit with a test light connected

to battery voltage greater?

11 | Faulty Harness

Faulty ECM connection
Faulty ECM (analog inputircuit)

12

TIP signal shorted to ground
13 | Faulty ECM connection
Faulty ECManalog input circuit)
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DTC 238- TIP/TOP High Voltage

o 1

l |

|

l : LT GRN | RED 19

| 3 , 5Vext1

| |

l I

{ “« 4 : WHITE / LT GRN a2

l | TIP Signal
l |

[ | BLK/LTGRN

1 1 n

[ | 5Vrin1

| |

| |

[ TIP Sensor | ECM
D imrsoe ser sopvan pon ses toens e N s e g J

Conditions for Setting the DTC

Throttle Inlet Pressure

Check Condition: Key On, Engine Off

Fault Condition: TIP voltage greater than 4.8V
MIL on

Adaptive disabled

=A =4 =4 -4 4

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 thediagnostic calibration.

Diagnosing 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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DTC 238- TIP/TOP High Voltage

Step Action Value(s) Yes No
X Did you perform the ORBoard (OBD) System Goto Step | ¢ G? to gED )
- stem Chec
Check? 2) Y Section
Does DST
display TIP
pressure
greaterthan
) Key ON, Engin©n that defined Go to Step Go to Step
Elt quUGW~YT yw wwAhz UUORUND® [nthe 3) (4)
diagnostic
calibration
with the
engineidling?
Key Off
_ Does DST
Disconnect TIP sensor from harness display TIP Go to Step Go to Step
3 Key On, Engineff voltage (5) (6)

Elt quaW~YT W wEqYGGWT w [<0.100 VDC?

4 Intermittent Problem

o . Does test
5 Probe sensor ground circuit with test light light come Go to Step Go to Step
connected to battery voltage 0?]9 ) (8)

TIP signal circuit shorted to voltage
6 | Faulty sensor
Faulty ECM

Faulty TIP sensor
Faulty ECM connector

Open sensor ground circuit
Faulty ECM
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DTC 298- Oil Temperature Too High

0 44
AUX ANA PU3 AUX ANA PU3
oIL PRESSH<>> OIL PRESS <1

5V EXT1 5V EXT1
SV RTN1 SV RTN1

| |—|m | |~|o

ECM é:;g ECM 5:;%

H%ﬁ5 mISAIZ

z|mZ5 Dm|me

Z /== Z|RZ[=

220 222

S |=[Z|m 5 3|T|A

O|M—=|m O|m|=|m

X|O|m|=Z XIOm|=Z

g z

2Rz R{a(e

2|m[u|Z om (ol

Sl Sl

E3T R D

4.5L & 6.7L WIRING OIL PRESSURE/TEMP SENSOR | | 20L WIRING OIL PRESSURE/TEMP SENSOR

Conditions for Setting the DTC

Conditions for setting the DTC

Check Condition: Key On, Engine Stopped
Fault Condition: Oil Temperature >235F
MIL: ON during active fault

Engine Shutdown

=A =4 =4 -8 4

Fault Description
The Oil Temperature and Pressure sensor is used to monitor oil pressure and oil temperature.

This fault sets if the measured oil temperature is outside the upper limit as defined in the calibration. Required entry
conditions for evaluation of this fault are the absence of any of the four faults below:

Diagnostic Aid

High oil temperatures are typically a result of environmental or application related issues. If this is a new installation
or new application, please evaluate your oil cooling method to ensure the application is designed and installed
correctly to ensure oil temperature is maintained within the allowable guidelines.

Check for other codes such as DTC 1517 which is a circuit fault for the same sensor. If you have an active DTC 298
and active DTC 1517, you likely have a sensor or circuit issue that should be diagnosed.
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DTC 298- Oil Temperature Too High

Step Action Value(s) Yes No
. Did you perform the ORBoard (OBD) System Goto Step | ¢ G? to gED )
- stem Chec
Chea ) ’ Section
i Does DST
> Ifey ON, Engine Off display fault Go to Step Go to Step
E't qUOW~-YT W WHEqYGGUI w 3 4
q q code? 3) (4)
Is oil
3 | Measure oil temperature temperature | ©° t(% )Step Go t(%)Step
>235 °F
Intermittent Problem OR run the engine until the : Go to Step Innt]eor:;tl(t)tre fnc;[rT
4 | fault becomes active. Fault Active? 3) fUtLre ISSUBS
Troubleshoot and correct the source of oil
5 overheating
Retest
6 | See guidance below.

1. Visual Inspection :
Inspect the oil temperature sensor and its wiring for any visible damage, corrosion, or loose

1

connections.

1 Ensure the sensor is properly installed and secured.
2. Sensor Signal Check:

1

f
f
f

f
f

Locate the oil temperature sensor on the engine. It's typically near or in the oil pan or near the oil filter

housing.
Disconnect the sensor.
Set your multimeter to measure DC voltage.

Connect the multimeter's positive lead to Pin 1 (Temp Signal) of the sensor connector and the negative

lead to a good engine ground.

Turn the ignition to the ON position (do not start the engine).
Check for voltage. The exact voltage can vary, but generally, a reading between 0.5 to 4.5 volts is
expected at ambient temperature. Consult the manufacturer's specifications for precise values.

3. Reference Voltage Check (5V_EXT)
1 With the sensor still disconnected, move the multimeter's positive lead to Pin 3 (5V_EXT).
1 Check for a 5V reference. If 5V is not present, trace the issue back to the ECM or check for a wiring

fault.
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DTC 299- Control Underboost

Conditions for Setting DTC

1 Check Condition: Key-On, Engine Running

1 Fault Condition: MAP is greater than 8 psia, secondary MAP is 1.5 psi lower than primary side MAP for 45
seconds

1 MIL:ON during active fault

f Fault Action: Engine Shutdown

Fault Description

A \tseries engine has separate fuel systems and throttle bodies for the primary side and secondary side of the
engine. The ECM monitors MAP pressure to verify both engine banks are equally contributing power.

This fault will set if the ECU measures MAP on the secondary side is at least 1.5 psi lower than the primary MAP
for 45 seconds.

Diagnostic Aid

This fault indicates that the boost on the secondary side is lower than the boost on the primary side; it does not
necessarily mean the secondary side boost is too high. The most likely and alternate possible causes are listed
below. Review the most likey possible causes and diagnose the issue to determine root cause.

Another common issue is a leak in the CAC piping on the secondary side, causing the primary side boost to be
6RNG6 I Wadbc¢cUWaqs 1wt WEYUT ¢ ! IOWWLW9 6 AT WedaWse Yt DIWHGea G WY
and tight, and make sure there are no s in any of the silicone boots. Pay particular attention to the boots

and clamps 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.

Alternate Possible Causes
Misfire condition Faulty turbo not making boost
Partial misfire from valve lash Lack of compression
Leak in the CAC system (boots, clamps, CAC) Turbo wastegate not adjusted properly
Turbo Wastegate sticking Suspect or sticking throttle body
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Step |

Action
Check all hose clamps on the CAC piping to make sure
they are in the proper locations and tight. Clamps are
located at the turbocharger compressor outlet,

Yes

Proceed to Step

No
Tighten clamps, making
sure the clamp is not
located on the edge of

Make sure the wastegate arm moves freely and th
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?

problem

1 underneath the bridge over the valley of the engine, at | 2 either the silicone boot or
the CAC core inlet, at the CAC core outlet,rd at the the pipe. Clear fault and
throttle body inlet. Are clamps tight? test engine

5 Inspect all silicone boots on CAC piping to make sure | Proceed to Step | Replace damaged boot(s),
there are no tears or holes in the boots. Are boots OK? 3 clear fault and retest engine
Check the wastegate actuator pressure lines on both .

Repair loose/damaged

3 turbqs to make sure thgy are connected, the clamps Proceed to Step hose, clear fault and retest
are tight, and the hose is not damaged and leaking. Ar¢ 4 engine
the hoses OK?

Perform a spark kill test while running the engine under
approximately 20% load. Monitor MAP for changes as . . .

4 |(WersWH! GRUT I WRY W Rt ¢ AG I Eroceed to Step V?/fg;gsf t(;‘e issue with the
qiit gt UHqRY UWY N Waé R WE ¢ | ylinder
all cylinders contributing equally?

Remove the TIP and MAP sensors and inspect for
damage/dirt. Clean the sensors. Reinstall the MAP
sensor from the secondary side on the primary side, Proceed to Step
SA and the MAP sensor from the primary side in the 6 Proceed to Step 58
secondary side. Clear all faults, run the engine, and try
to recreate the fault. Did the DTC 299 fault come back?
Replace MAP
5B Is DTC 234 now active? sensor currently Intermittent fault
installed on
primary side
Inspect the turbocharger: Remove the exhaust pipe
from the turbine outlet of the secondary turbo and
remove the fuel system and intake boot from the Proceed to Step

6 . . Replace the turbocharger
compressor inlet. Inspect the compressor and turbine | 7
wheels for damage. Make sure the wheels spin freely.

Remove the wastegate cover from the
turbochargers and inspect the wastegate.
Make sure the wastegate is undamaged and
sealing properly.
Remove the retaining ring from the actuator
linkage and remove the wastegate actuator from
7 the arm. Intermittent Replace the turbocharger
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DTC 326- Knock 1 Excessive Signal

Blk/Yel

Sensor I

| Black Knock 1 -

|
|
|
|
|
|
|
|
|
|
|

ECM

Conditions for Setting the DTC

1 Check Condition: Key On, Engine Running

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

1 MIL: ON during active fault

1 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 usel 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 isctive, and the engine will shut down.
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DTC 326- Knock 1 Excessive Signal

Note:
" Verify all knock sensors are torqued properly before proceeding with theelow steps and recheck.
Step Action Value(s) Yes No
Did you perform the OrBoard (OBD) System Go to Step Go to OBD
1 - System Check
Check? (2) :
Section
) Key ON, Engin®unning
E!{ qlJ0 WRuddingblL! Wb
Operateengine atthe condition that generated the
3 | fault as indicated in fault snapshot.
Verify the DTC 326 is active/.
4 Disconnect ect knock sensorl from wire harness
5 Operate engine at the condition that generated the Go to Step Go to Step
fault as indicated in fault snapshot. (6) )
Using a
DVOM, is the
\voltage
6 Key ON, Engine Off o potential Go to Step Go to Step
E't qGW~YT yWw wwAa UURUND® |petween (8) 9)
knock 1+ and
\Vbat >80% of
Vbat?
7 Faulty Sensor, replace
Using a
DVOM, is the
\voltage
. . potential Go to Step Go to Step
8 Disconnect wire harness header from ECM between (10) (11)

knock 1+ and
Vbat >80% of
Vbat?

Possible faulty sensor
Intermittent fault

10 | Possible faulty ECM

11 | Faulty wire harness
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DTC 3271 Knock | Sensor Open

_—— e — — — — — —

Blk/Yel

Sensor I

28
+ | Black Knock 1 -

|
|
|
|
|
|
: Knock [ Knock 1 +
|
|
|
|
|

ECM

Conditions for Setting the DTC

1 Check Condition: Key On, Engine Running

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

1 MIL: ON during active fault

1 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 usd 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 ista@ and the
engine will shut down.

Ensure Knock Sensors are Installed securely and torqued to 20 ft/lbs

Visual Inspection :
1 Check the knock sensor wiring for visible damage, cuts, or corrosion.
1 Inspect connectors for bent pins, corrosion, or loose connections.

Inspect the Knock Sensor :
1 Verify the knock sensor is properly torqued to the engine block. If it's loose, retorque it to
specification.
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DTC 3271 Knock | Sensor Open

Step Action Value(s) Yes No
L | Didyou perform the OnBoard (OBD) System ] GotoStep | ¢ i?etr?] gﬁgck
Check? 2) Y Section
> Key ON, Engine Running o
E't quaGW~YT yw wwhAzU0ORUDNDY
Operate engine at the minimum RPM and MAP  |Does DTC 327]  Go to Step Go to Step
3 defined in diagnostic calibration for the knock )
reset? 4) ©)
sensor open fault
4 Key Off Go to Step
Disconnect knock sensor from wire harness (6)
5 Intermittent Problem
Disconnect wire harness header from ECM
Carefully remove yellow lock from header at
device output terminal
. Does DMM
CAREFULLXheck resistance between Knock 1 indicate a Go to Ste Go to Ste
6 (+) output at ECM header and knock sensor resistan 7) P (8) P
connector. NOTE: DO NOT INSERT probe or esiS ‘1 ce?
object into terminals as this will cause the <5.00hms
terminal to spread and may no longer make
contact with ECM pins. Spread pins will void
warranty! Probe on the side of terminal.
Does DMM
7 Check resistance between Knock 1 (+) and indicate a Go to Step Go to Step
ground and 5Vrtnl (Analog Return) resistance 9) (20)
<5.0 ohms?
8 Faulty harness (operxircuit)
9 Faulty harness (ground short)
Is wiring
10 Inspect knock wiring in harness properly Go(ti)l?tep Go(tfz?tep
twisted?
11 Faulty sensor (replace and retest)
Faulty ECM
12 Faulty Harness

92|Page




DTC 336- Crank Sync Noise

l |
|
: Magnetic | , ' Proiwht|
| Crank | |1 Crank +
1| Sensor :
Il (CkP) |2
| B whoerpl] 22
| : Crank -
[
| |
| Sensor | ECM

Conditions for Setting the DTC

1 Check Condition: Key On, Engine Running

9 Fault Condition: 1 invalid resync within a time window of 800 milliseconds
1 MIL: ON during active fault

1 Adaptive learn disabled

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 sensotrigger wheel combination is used to deermine 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 igtion, 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 artogle 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 morethan once in 800 milliseconds, the fault will set. Iregular 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

Step Action Value(s) Yes No
Did you perform the OrBoard (OBD) System Goto Step | . 2010 OBD
1 - System Check
Check? (2) :
Section
) Key ON, Engine Running Go to Step
Elt quUaW~YT yw wwAa OURUNS 3)
3 Operate engine at condition that set the fault Does DTC 336 Go to Step Go to Step
based on fault snagshot. reset? 4 5)
Is crank senso
4 it a VR/ magnetig Go t(%)Step Go t(o7)Step
pick-up?
5 Intermittent fault
Is wiring
. between Go to Step Go to Step
6 [ sensor and (10) (11)
ECM properly
twisted?
7 Check wiring and electrical connections Is the wiring, Go to Step Go to Step
between crankshaft position sensor and ECM OK? 8) 9)
Poor system ground
8 Bad crankshaft position sensor
Bad ECM
9 Repair wire harness
Does fault onlyf G S
10 | 1 occur at high O(tfz) tep Go to Step
operating (13)
speeds?
11 | Faulty wire harness (twist circuit)
12 Increase the air gap between sensor and
trigger wheel
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Step Action Value(s) Yes No
Check wiring and electrical connections - o Go to Step Go to Step
13 between crankshaft position sensor and ECM Is wiring OK: (14) (15)

14 | Repair wire harness

Poor system ground
15 | Bad crankshaft position sensor
Bad ECM
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DTC 337- Loss of Crankshaft Signal

l |
|
: Magnetic | , ' Proiwht|
| Crank | |1 Crank +
1| Sensor :
Il (CkP) |2
| B whoerpl] 22
| : Crank -
[
| |
| Sensor | ECM

Conditions for Setting the DTC

1 Check Condition: Key On, Engine Running

9 Fault Condition: ECM sees six cam pulses without crank activity
1 MIL: ON during active fault

1 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 sensotrigger wheel combination is used to deermine crankshatft 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 igtion, 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

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

1 Check that the crankshaft position sensor is securely installed in bracket, and bracket is
tight and properly aligned with the crankshaft position wheel

1 Check crankshaft position sensor circuit wiring for open circuit
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DTC 341- Cam Input Signal Noise

[
| |
: Magnetjc 1 | Prpl/Wht 21
—ji| Swak | 1 Crank +
1| Sensor :
| CKP 2
1| == =
| : Crank -
I
! l
| Sensor | ECM

Conditions for Setting the DTC

1 Check Condition: Key On, Engine Running

9 Fault Condition: 1 invalid resyncs in 700 milliseconds
1 MIL: ON during active fault

1 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 sensortrigger wheel combination is used to determine cam position with respect to TDC #1 compression.
Determination of the camshaft pasition 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 thdggerwheel), 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 sethe 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 coilon-plug ignition system.
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DTC 341- Cam Input Signal Noise

Step Action Value(s) Yes No
Did you perform the OrBoard (OBD) System Goto Step | . 2010 OBD
1 - System Check
Check? (2) :
Section
5 Key ON, Engine Running o Go to Step
E't quaGW~YT yw wwAaUURUNDK 3
3 Operate engine at condition that set the fault based Does DTC Go to Step Go to Step
on fault snapshot. 341 reset? (4) (5)
Is cam sensof
4 |y a VR/ Go to Step Go to Step
[ .
magnetic (6) (7)
pick-up?
5 Intermittent fault
Is wiring
between Go to St Go to St
6 |1 sensor and O(fo) P 0(51) P
ECM properly
twisted?
7 Check wiring and electrical connections between Is the wiring, Go to Step Go to Step
camshaft position sensor and ECM OK? (8) (9)
Poor system ground
8 Bad camshatft position sensor
Bad ECM
9 Repair wire harness
Does fault
10 |1 ﬁ_nlz oceur at Go to Step Go to Step
s (12) (13)
operating
speeds?
11 | Faulty wire harness (twist circuit)
12 Increase the air gap between sensor and trigger

wheel
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Step Action Value(s) Yes No
Check wiring and electrical connections between - »| Goto Step Go to Step
13 camshalft position sensor and ECM Is wiring OK (14) (15)

14 | Repair wire harness

Poor system ground
15 | Bad camshaft position sensor
Bad ECM
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DTC 342- Loss of Camshatft Input Signal

: |
I
: Magnetjc 1 | Prpl/Wht 21
—i| Crank | 1 Crank +
1| Sensor :
I CKP 2
| B =
| : Crank -
I
' :
| Sensor | ECM

Conditions for Setting the DTC

1 Check Condition: Key On, Engine Running

9 Fault Condition: No cam pulses in 2.5 engine cycles with engine RPM > 1000
1 MIL: ON during active fault

1 Engine shutdown

Fault Description

The camshaft position sensor is a magnetic sensor installed in the engine block adjacent to a "coded" trigger wheel.
The sensortrigger wheel combination is used to determine cam position with respect to TDC #1 compression.

Determination of the camshaft pasition 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 re@ived. The MIL will light and the engine will shut down.

Diagnostic Aids

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

1 Check that the camshaft position sensor is securely installed, and bracket (if used) is tight
and properly aligned with the crankshaft position wheel.

1 Check camshaft position sensor circuit wiring for open circuit
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DTC 359- (1239:7)- Fuel Run-Out Longer Than Expected

Conditions for Setting the DTC

Fuel run-out engine run time > 12 Seconds

Fault Condition: No cam pulses in 2.5 engine cycles with engine RPM > 1000.
ECT >40.0 deg B.

MIL: ON during active fault

Engine shutdown

=A =4 =4 =4 4

Fault Description

A normally closed electromechanical fuel shutoff is used to isolate the EPR or Dual Stage Regulator (DSR) and all
downstream components from the upstream fuel supply when the engine is shut off.

The Fuel Runout Longer Than Expected test is conducted on engine shut down.

The ignition system continues to operate when the key is turned off, but the lockoff is closed, starving the engine of
fuel resulting in a shut down.

This fault will occur when the time it takes to shutdown the engine is longer than expected, which generally
indicates the fuel lock off is not closing as expected.

Diagnostic Aids
With the engine running disconnect the electrical connector on the fuel shubff solenoid from the engine harness.
If the engine continues to run after 60 seconds you must diagnose the issue further.

Likely causes

1) Defective lock off (staying open)
2) Incorrect or defective wiring circuit on fuel lock off power and ground
a. See PSI knowledge article PSIKO210105 or the PSI application guide to review proper wiring and
connections to the fuel lock off valve.

Never connect lockoff power directly to the battery. Instead, source the power supply from either the lockff
connector or the customer interface connector, both of which are accessible on all PSI harnesses.

The relay power circuit serves as the power source for the loaif, while the ground is provided by the ECM through
the NG (Negative Ground) or LP (Lock Off Power) leol ground circuit.
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DTC 520- Oil Pressure Low Stage 1

ECM

5V_Ext

Qil Pressure

Sv_Return

Oil Pressure Sender

" LT Green / Red 3 v
44 LT Green /Black 4 SIGNAL
20 Black /Lt Grn 1 GROUND

Conditions for Setting the DTC

T
1

T
1
)l

Engine Oil Pressure low.
Check Condition: Engine running for 5 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 Qil 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 theECM 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 prevenpossible engine damage.

140,00

10000

80.00

60.00

40.00

‘ Code # ‘ Code Name RPM  Pressure
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
524 Oil Pres Low Stage 2  [>=1,450 25 psi
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DTC 520- Oil Pressure Low Stage 1

Note:

If both oil pressure sensors (Master and slave side) are reading zero and are not showing pressdf@ NOT
continue to crank the engine repeatedly

Step Action Value(s) Yes No
Go to OBD
1 Did you perform the OnBoard (OBD) System Check] - Go to Step (2] System Check
Section
Verify that the engine has oil pressure using a
mechanical oil pressure gauge before proceeding . Repair faulty
2 with this chart. Does the engine have oil pressure 8 psi Go to Step (3 Oiling System
above 8 psi?
Key ON, Engine Running DST connected in System
Data Mode
\C/Jvlear I?r']I'C o by idli til the ECT t t intermitent
arm the engine by idling until the emperature
3 |is Jme g i Go to Step (4] PIR2ETE 001
above 160 degrees F. and has been running for at section
least 5seconds or more
Does DTC 520 become active?
With avoltmeter, check terminal B on the sensor for
-volt ref f he ECM.
4 S-volt reference from the EC 5v Go to Step (6] Go to Step (5)
Do you have 5 volts on terminaB?
_ . Repair faulty
With avoltmeter, check terminal 19 on the ECM for 4 wiring
5 5-volt reference. 5y bet\;vr?dergj |i5|c|v| Go to Step (8)
Do you have a 5v reference coming out of the ECM1 pressure
sensor
With the oil pressure sender connected check for a
6 signal coming out of terminal4. Go to Step (7 R;F'igi;ﬁlrjgy
Do you have a voltage signal coming out of terminal P P
47 sender
With the oil pressure sender connected check for a -
signal at terminal 44 of the ECM. W'?rﬁ]pag J&Jggn
7 Do you have a signal voltage at pin 44 of the ECM tf Go to Step (8 termignal C and
matches the voltage at terminal4 of the oil pressure Terminal
sensor? erminal 25.
Replace ECM
8 Is the replacement complete? Go to Step (9 i
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Step Action Value(s) Yes No

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

9 | Observe the MIL System OK | G010 98D
Observe engine performance and drivability y

After operating the engine within the test parameterg

of

DTG520 check for any stored codes.

Does the engine operate normally with no stored

codes?
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DTC 521- Oil Pressure High (Sender)

OIL PRES&TEMP CONN (C18)

BLACK/LT GREEN 18 [ 1. .

LT GREEN/WHITE 18 | 22, & o3
LT GREEN/RED 18 | 3>, e—::'”—

LT GREEN/BLACK 18 | 4 7

Conditions for setting the DTC

1 Key on, Engine on
9 Fault Conditions: Qil pressure less than normal operating pressure.
1 MIL:ON

1 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 undeairable 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 mAlnctioning oiling system.
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Step

DTC 521- Oil Pressure High (Sender)

Action

Value(s)

Yes

No

Did you perform the OrBoard (OBD) System
Check?

Go to Step
2

Go to OBD
System Check
Section

Key ON, Engine Running

E't quaw~-vyYri ow weAz OURUNDK

Go to Step
3

Warm engine at idle to normal operating
temperature

Increase RPM above limit set in diagnostic
calibration

Does DTC
521 reset?

Go to Step
4)

Go to Step
®)

KeyOff

Disconnect harness from Qil Pressure Switch
Clear DTC 521

Key On, Engine On

E't quaw~YT I wAz2 OURUD®
Operateengine at idle for at least one minute
Increase RPM abovémit set by diagnostic
calibration

Does DTC
521 reset?

Go to Step
(6)

Go to Step
(7

Intermittent problem

QOil Pressure circuit shorted-to-ground in harness
Faulty ECM

Faulty Oil Pressure Switch (short circuit)
Faulty engineoiling system (verify with mechanical

gauge)
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DTC 522- Oil Pressure Sender low voltage

Oil Pressure Sender
ECM
|
sV_Ext 19 LT Green | Red 3 Sv
Oil Pressure g | LESmens R 4 | siIGNAL
Sv_Retum 20 Bimck /Lt Gm 1 | GROUND

Conditions for Setting the DTC

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

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

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

Circuit Description

The QOil 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 theECM 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 prevenpossible engine damage.

140.00
\
‘ 120.00
|

100.00

| 60.00 ——Seriesl

‘ 40.00

0.50 4.50
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DTC 522- Oil Pressure Sender low voltage

Step Action Value(s) Yes No
L | Did you perform the OrBoard (OBD) System Goto Step G‘t’ © 8ED )
Check? - @ System Chec
Section
Does DST
display Oil
Key ON, Engine Running Pressure Go to Step Goto Step
2 L Erf quaw-Yi wwi wWeAez 00RO (Woltage less @3) @
than the limit
defined in
calibration?
Does DTC
3 Disconnect Oil Pressure from harness Pressure Goto Step Go to Step
Key On, Engine Off . 5 voltage of ©) ©)
E't quRaW-YT Ul wEqYGGUT w  |4190VDC or
greater?
4 Intermittent problem
5 Faulty Oil Pressure sensor
Sensor signal circuit shorted to groundcheck
6 wire harness for ground short
Faulty ECM
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DTC 523- Oil Pressure Sender high voltage

Oil Pressure Sender
ECM
EEEE—
sV_Ext 19 } LT Green / Red 3 5v
Oil Pressure 44 } LT Greon/ Black 4 SIGNAL
5v_Retum 20 } e 1 | GROUND

Conditions for Setting the DTC

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

9 Fault Condition: Voltage on terminal 44 is greater than 4.8v for more than 1 second

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

1 Engine Shutdown

Circuit Description

The Qil 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 theECM 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 prevenpossible engine damage.

140.00
120.00
100.00

80.00
N () —4—Seriesl
60.00

40.00

0.50 450
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OTC 523- Qil Pressure Sender High Voltage

Step Action Value(s) Yes No
Goto OBD
1 Did you perform the OrBoard (OBD) System ) Go to Step System
Check? (2) Check Sec
tion
Doesthe DST
display Oll
Pressure
\voltage greater
> Key ON, Engin©n o ;[jhee;ir:]g:ja;[mhe Go to Step Go to Step
Elt quUaGW~YT yw wwAza UURUNDY . (3) 4
recorded in thg
diagnostic
calibration
with engine
idling?
Does DTC
Key Off display Oll
3 Disconnect Oil Pressuresensorfrom harness Pressure Go to Step Go to Step
Key On, Engine Off o 5 voltage of 4.90 (6) (7)
E!'t quaW~YI Ul wEqYGGWI » |VDCor
greater?
Does DST
display Oi
Operate at an engine speecequal to or greater Pressure
4 than that recorded when the faultpreviously set }[/r(]):r??ﬁagt]reater Go t(%)Step Go t(cg)Step
based on the faultsnapshot : .
defined in the
diagnostic
calibration?
5 Intermittent Problem
Does DST
Jumper Oil Pressure signal circuit to 5Vrtn 1 display Oil Go to Step Go to Step
6 (Analog Return) Pressure (8) 9
\voltage <0.1
\VDC?
7 Oil Pressure signal circuit short to ground

Faulty ECM
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Step Action Value(s) Yes No
Does DST
display Oll
8 Jumper Oil Pressure signal circuit to ground Pressure Go(th?tep Go(tfl)Step
\voltage <0.1
\VDC?
9 Faulty connection to sensor
Faulty OilPressuresensor
Open Oil Pressure ground (5%n1) circuit
10 Faulty connection to sensor
Faulty Oil Pressure sensor
Key Off
Disconnect wire harness header from ECM
Carefully remove yellow lock from header at
device output terminal
CAREFULLYtheck resistance between Knock 1 [Is the
11 | (+) output at ECM header and knock sensor resistance <5 | °° (th)Step Go (tfs)Step
connector. NOTE: DO NOT INSERT probe or ohms?
object into terminals as this will cause the
terminal to spread and may no longer make
contact with ECM pins. Spread pins will void
warranty! Probe on the side of terminal.
12 Faulty ECM connection
Faulty ECM
13 Faulty Harness
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DTC 524- Oil Pressure Low Stage 2

Oil Pressure Sender
ECM
|
SV_Ext 19 LT Green | Red 3 Bv
Oil Pressure — 44 LY Greon / Black 4 SIGNAL
v Retum — 20 Bach {13 1 | GROUND

Conditions for Setting the DTC

T
1

T
1
)l

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 Qil 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 theECM 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 prevenpossible engine damage.

140 .00

120.00

100.00

80.00

60.00

40.00

000

Code # Code Name RPM  Pressure
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
524 Oil Pres Low Stage 2 |>=1,450 25 psi
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OTC 524- Qil Pressure Low Stage 2

Action Value(s) Yes No
Did you perform the OrBoard (OBD) System Go to Step Gg;gtgrED
?
Check (2) Check Section
Verify that the engine has oil pressure using
mechanical oil pressure gauge before proceeding 5 PS| Go to Step Repair faulty
with this chart. (3) Oiling System
Does the engine have oil pressure above 8 PSI?
Key ON, Engine Running DST connected in Systg
Data Mode Intermittent
Clear DTC 524 o ) Go to Step problem Go
Warm the engine by idling until the ECT (4) to Intermittent
temperature is above 160 degrees F. and has bee section
running for at least 20 seconds or more Does DT(
524 reset and cause the engine to shut down?
With a volt meter, check terminal 3 on the sensor
for a 5 volt reference from the ECM. bV Go t(%)Step Go t(%)Step
Do you have 5 volts on terminal 3?
Repair faulty
With a volt meter, check terminal 19 on the ECM wiring be-
for a 5 volt reference. 5y tween ECM Go to Step §)
Do you have a 5v reference coming out of the and Oil
ECM? pressure
sensor
With the oil pressure sender connected check for Go to Ste Replace
. . ; p .

signal coming out of terminal 3. Do you have a 7) faulty oil
voltage signal coming out of terminal 3? pressure sendel

Repair faulty
With the oil pressure sender connected check for Go to Ste wiring
signal at terminal 44 of the ECM. (8) P between
Do you have a signal voltage at pin 44 of the ECM terminal 3 and

Terminal 25.
Replace DEPR / ECM Go to Step

Is the replacement complete?

(9)
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Step Action Value(s) Yes No

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 Goto OBD
9 operating temperature System OK System

Observe the MIL Check
Observe engine performance and drivability

After operating the engine within the test pa
rameters of DTG524 check for any stored

codes.

Does the engine operate normally with no stored
codes?
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DTC 562- System Voltage Low

jm——————————-- y
' 1
i : 92 Ground
| j
' 1
v : 120
| _— I
| = N
' i
[ I
' i
' 1
| ! 5g | \Vbat
| i
| W+ 1
R i
' — 1
: - i
1
| Battery : ECM

Conditions for Setting the DTC

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

= =4 =4 -4 4

Circuit Description

The battery voltage powers the ECM and must leeasured 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

Step Value(s) Yes No
Did you perform the OrBoard (OBD) System Goto Step | 200 OBD
1 System Check
Check? 2) .
Section
Key ON, Engin®©n
2 Elt quUGW~YT W wwuAz OUURUNDY
Operate engine atidle
Is battery
voltage >low
voltage limit Go 1o St Go 1o St
3 Check battery voltage in DST is diagnostic oo Step oo Step
o @) )]
limit in
diagnostic
condition?
4 Fault is Intermittent
Is battery
\voltage > low
5 Using a DVM measure the voltage potential yoggge I|rr;!t Go to Step Go to Step
across battery (+) and+) '_S _Ia_lgnos IC (6) )
limit in
diagnostic
condition?

6 Faulty Vba power or ground circuit to ECM

Faulty battery
7 Faulty charging system
Faulty ECM
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DTC 563- Battery Voltage High

[T
' |
E : 92 Ground
| l
|
v | | 120
= |
! |
' |
: |
)
|
: ; 58 | Vbat
|
[ i |
S S !
= |
: — |
|
... B ECM

Conditions for Setting the DTC

1 Check Condition: Key On, Engine cranking or running

9 Fault Condition: Battery voltage exceeds 33V for 3 seconds
1 MIL: ON during active fault

1 Adaptive learn disabled

Fault Description

The battery voltage powers the ECM and must be within limits to correctly operate ignition coils, throttlpower
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 runningranking. The
MIL will light and adaptive learn is disabled to avoid improper adaptive learning
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DTC 563- Battery Voltage High

Step Action Value(s) Yes No
L | Did you perform the OrBoard (OBD) System Goto Step Goto 8ED y
Check? - © System Chec
Sedion
Key ON, Engine On
2 E't quGW~YT yw wwhzUU0ORUDNDY
Operate engine at Idle
Is battery
\voltage < high GotoS GotoS
3 Check battery voltage in DST \voltage limit Ot(z) ep Ot(%) ep
in diagnostic
condition?
4 Fault is Intermittent
Is battery
_ _ \voltage < high
5 Using a DVM measure the voltage potential Voltage limit Goto Step Goto Step
across battery (+) and) voltag ) 6) ()
in diagnostic
condition?
6 Faulty ECM
Key Off Is battery _
. . voltage < high
Disconnect wire harness header from ECM - Goto Step Goto Step
7 voltage limit © ©
Using a DMM measure the voltage potential in diagnostic
across battery (+) and+) condition?
8 Faulty charging system
9 Faulty battery
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DTC 601- Flash Checksum Invalid

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

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

1 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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DTC 601- Flash Checksum Invalid

Step Action Value(s) Yes No
Did you perform the ORBoard (OBD) System GotoStep | (098D
1 System Check
Chedk? 2) Section

Key ON, Engine On
2 Elt quUaGW~YT Wl wwsAz UURUNDY
Operate engine at Idle

Does DTC
601 reset Go to Step Go to Step
3 Clear system fault with engine 4) 5)
running?
4 Check all power and grou8nd circuits to ECM 'cb\lrriualllls OK? Go t(%)Step Go(t70) Step

5 Fault is Intermittent

6 Replace ECM with known good part and retest

7 Repair wiring to ECM and retest
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DTC 604- RAM Failure

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

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

1 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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DTC 604- RAM Failure

Step Value(s) Yes No
L | Did you perform the OrBoard (OBD) System GotoStep | SO0 8ED y
Check? - ) System Chec
Section
Key ON, Engine On
2 | ENt quaw~-yYT ow weAzOURUNDY
Operate engine at Idle
Does DTC
604 reset Go to Step Go to Step
3 Clear system fault with engine @) 5)
idling?
4 Check all power and ground circuits to ECM ﬁ\lrriualll!s OK? Go t(%)Step Go t((;)Step

5 Fault is Intermittent

6 Replace ECM with known good part and retest

7 Repair wiring to ECM and retest
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DTC 606- COP Failure

ECM

Microprocessor

Ram

Flash

Conditions for Setting the DTC

1 Check Condition: Key on
9 Fault Condition: Internal microprocessor error
T MIL: ON

1 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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DTC 606- COP Failure

Step Value(s) Yes No
L | Did you perform the OrBoard (OBD) System GotoStep | CO0OBD
5 - > System_Check
Check” (2) Section
Key ON, Engine On
2 | Evt quaw-vyYT yw wwAa OURUNY
Operate engine at Idle
Does DTC
606 reset Go to Step Go to Step
I tem fault . .
3 | Clear system fau with engine (4) (5)
idling?
4 Check all power and ground circuits to ECM ﬁ\lrriualllls OK? Go t(%)Step Go t((;)Step

5 Fault is Intermittent

6 Replace ECM with known good part and retest

7 Repair wiring to ECM and retest
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DTC 616- Start Relay Control Ground Short

| 6 |
| -— <l
I il —
| D " +12VDC
1 G I
| 85 | Starter
| - < T
Auto-crank ' !
1874, |
Starter Lockout' !
| 873 s W0y
| o (R Starter may be configured
| Relay | ——— +12VDC in calibration to
Starter
PWM1/2/3/4
EGOH1/2/3/4
ECM

Conditions for Setting the DTC

1 Check Condition: Key on Engine Cranking
9 Fault Condition: Low side diagnostis non-adjustable or high sidefeedback < 10% Vbat
1 MIL: ON

Circuit Description

The ECM has auxiliary loiide drivers that can turn on warning devices or ground electromagnetic relay coils to
control power to devices connected to the engine.

This fault sets if the output for the starter relay is detected as an open circuit. If this fault is active the starter motor
will not receive power and will not engage
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DTC 616- Start Relay Control Ground Short

Step Action Value(s) Yes No
L | Didyou perform the OrBoard (OBD) System _ Go to Step S\%?ea gﬁeDck
Check? (2) Section
Key ON, Engin€ranking
2 E! t qlJ0 W-<hmkidgd! Wb
Verify that DTC 616 is active
Remove Starter Relay from fuselock/rela
module d Y IsDTC a6 Go to Step Go to Step
3 .
. active? (4) (5)
Crank engine
Key On, Engine Off is th
- . s the
4 System ModeT/bEq Y GG U1 W resistance < Go '[(%)Step Go '[(07)Step
Using a DMM, measure the resistance from the |10 ohm?
starter relay output toground
Using a DMM measure the voltage potential Is voltage
5 from the starter relay output to ground while the [>80% of Go '[((Z)Step Go t(%)Step
engine is trying to crank \Vbat?
Key On, Engine Off is th
. s the
6 Disconnect harness from ECM resistance < Go t(% )Step Go(th?tep
Using a DMM, measure the resistance from the |10 ohm?
starter relay output to ground
7 Faulty Starter relay
8 Faulty Starter relay
9 Faulty wire harness (ground short)
10 Faulty ECM
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DTC 642- External 5 Volt 1 Reference Low

LT GRM/RED +5Volts

ECM

Conditions for Setting the DTC

1 Check Condition: Engine cranking or running

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

1 Adaptive: Disabled during active fault

Circuit Description

The External 5 volt supply powers many of the sensors and other components of the fuel ®m. 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 areoverloaded, 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

Step Action Value(s) Yes No
L | Did you perform the OrBoard (OBD) System GotoStep | 00 OBD
5 - > System_Check
Check” (2) Sedion
Key ON, Engine Running Dpes DTC Go to Step Go to Step
2 . . . . . . .. _ |display DTC
E'd quaw~YT oW weAz OURUNDKG, >, (3) (4)
Using DST, is
S5Vextl FB
3 |1 (VE5a_FB_ra] Go to Step Go to Step
W) * (5) (6)
11/10<0.10
VDC?
4 Intermittent problem
Wire connected to terminal #19 at the ECM is
c partially or completely shorted to ground
5Vext is overloaded with too many sensors or
faulty sensor
5Vext is overloaded with too many sensors or
6 faulty sensor
Faulty ECM
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DTC 643- External 5 Volt 1 Reference High

LT GRN/RED +E Volts

ECM

Conditions for Setting the DTC

1 Check Condition: Engine cranking or running

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

1 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 areoverloaded, shorted, or otherwise out of specificéion 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

Step Action Value(s) Yes No
Did you perform the ORBoard (OBD) System GotoStep | .00 OBD
1 System Check
Check? (2) Section
Key ON, Engine Running Dpes DTC Go to Step Go to Step
2 , X . B display DTC
Elt quaGW~YT ow wweAa OURUNDH 3) (4)
6432
Using DST, is
S5Vextl FB
3 |y (VE5a_FB_ra] Go to Step Go to Step
W) * (5) (6)
11/10<0.10
VDC?

4 Intermittent problem

Wire connected to terminal # 19 at the ECM is
5 partially or completely shorted topower (Vbat,
Vsw, Vrelay, ete)

Poor ECM ground
Faulty ECM
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DTC 652- 5VE2 Low Voltage

G }

' |

| [

' [

l |

|

| P : S5V _ext2

I b | _1
| Sensors, | —
I —_—
| Actuators : SV _rin2 W5=+5 VDG
| bl T

I I

I I

| |

I I

I |

|

| Sensors & :

|

| Actuators | ECM

Conditions for Setting the DTC

1 Check Condition: Key On,EngineOff and Running

1 Fault Condition: 5 volt reference higher than 5.2volts
1 MIL: ON during active fault

1 Adaptive: Disabled during active fault

Circuit Description

The external Zolt supply powers sensors and other components in the engine contra@ystem. The accuracy of

q6 Rt Wt 2 GGH! WRY WHI RqRHC lfekdpEdt] théreddiec itHsbappliedfrorilidY pnetisipé t@dUtatar Ut Y
whose output is internally monitored bythe ECM. The ECM monitors theZgolt supply to ratio metrically correct
sensor feedback anddetermine if the circuit is overloaded, shorted, or otherwise out of specification.

This fault will set if the internally measured voltage feedback of the regulator output is lower than the low voltage
limit as defined in the diagnostic calibration anytime the engine is running or stopped at kéyn (if applicable).
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DTC 652- 5VE2 Low Voltage

Step Action Value(s) Yes No
L | Didyou perform the OrBoard (OBD) System GotoStep | (010980
Check? - @) System Chec
Section
Does DST

Key ON, Engine Running s
2 , X o . . . .. |displayDTC
E't quaGW~YT yw wwhAzU0ORUDNDY

Go to Step Go to Step
3 4)

652?
3 Using DST,i® é 13+ q = W[ [ 776l nBésEKP-CLXin N Go to Step Go to Step
0.10 VD (5) (6)
4 Intermittent problem
Wire connected to terminal #TBD at the ECM is
c partially or completely shorted to ground

5Vext2 is overloaded with too many sensors or
faulty sensor

5Vet?2 is overloaded with too many sensors or
6 faulty sensor

Faulty ECM
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DTC 653- 5VE2 High Voltage

G }

' |

| [

' [

l |

|

| P : S5V _ext2

I b | _1
| Sensors, | —
I —_—
| Actuators : SV _rin2 W5=+5 VDG
| bl T

I I

I I

| |

I I

I |

|

| Sensors & :

|

| Actuators | ECM

Conditions for Setting the DTC

1 Check Condition: Key On, Engine Off and Running

1 Fault Condition: 5 volt reference higher than 5.42 volts
1 MIL: ON during active fault

1 Adaptive: Disabled during active fault

Circuit Description

The external Z/olt supply powers sensors and other components in the engine control system. The accuracy
YnlWaé Rt Wt 2 GGO! WRY WHI R q R HieddtHok: Herefdrd) i dampled fcom la pidtisida 6 1J W 1
regulator whose output is internally monitored by the ECM. The ECM monitors th&/blt supply to ratio

metrically correct sensor feedback and determine if the circuit is overloaded, shorted, or otherwise out of
specification.

This fault will set if the internally measured voltage feedback of the regulator output is higher than the high
voltage limit as defined in the diagnostic calibration anytime the engine is running or stopped at kébwn (if
applicable).
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DTC 653 - 5VE2High Voltage

Step Value(s) Yes No

L | Did you perform the OrBoard (OBD) System GotoStep | SO0 gﬁD y

Check? i (2) System Chec
Section

Key ON, Engine Running Dpes DST Go to Step Go to Step

2 , X o . . . .. _ |display DTC
E! b quaw~YT ow whAe OURUN N, (3) (4)

3 Ot RUNW? ENAWRY WPé W+ q>W[ 7 U Go to Step Go to Step
5.20 VDC? (5) (6)

4 Intermittent problem

Wire connected to terminal #TBD at the ECM is
5 partially or completely shorted topower (Vbat,
Vsw, Vrelay, etc)

Poor ECM ground
Faulty ECM
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DTC 685- Relay Coil Open

Power Relay

WHTLTBLU Felay Conirol

PMIDK G R ety Power Dt ECM

L 4

(xl=1]

Battery+

k 4

Conditions for Setting the DTC

1 Check Condition: Key ON
1 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 coll

resistance values. When checking the resistance values be sure the relay is at a reasonable temperature, between
+20- and +100degrees F.
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DTC 685- Relay Coil Open

Action

Yes

No

Did you perform the OrBoard (OBD) System
Check?

Value(s)

Go to Step
)

Goto OBD
System Check
Section

Key ON, Engin€ranking
E! { qll0 W-<hhkidgdl Wb
Verifythat DTC 685 is active

Remove Relay from fuse blockklay module

Using a DMM, measure the voltage potential
from the relayoutput to ground while the engine
is trying to crank

Is voltage
>80% of
Vbat?

Go to Step
(4)

Go to Step
®)

Key Off

Connect test lamp to Vbat and Relay output

Key On, Engine Off

System Modd WEqYGGUI w

E+ql UcdWwWGYs I WNIIt q~ Vi

Does test
lamp stay lit?

Go to Step
(6)

Go to Step
)

Faulty Relay

Faulty Relay
Faulty Relay connection/wiring

Disconnect wire harness header from ECM

Carefully remove yellow lock from header at
device output terminal

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

Does DMM
indicate a
resistance
<5.0 ohms?

Go to Step
(8

Go to Step
)

Faulty ECM

Faulty harness (opencircuit)
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DTC 686- Relay Control Ground Short

Power Relay

WHTLTBLU Felay Conirol

PMIDK G R ety Power Dt ECM

L 4

RED P

k 4

Conditions for Setting the DTC

1 Check Condition: Key ON
1 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 coll

resistance values. When checking the resistance values be sure the relay is at a reasonable temperature, between
+20- and +100degrees F.

137|Page



DTC 686- Relay Control Ground Short

Step Action Value(s) Yes No
1 Did you perform the OrBoard (OBD) System ) Go to Step |Goto OBD Systen
Check? (2) Check Section
Key ON, Engin©ff
2 E!t qll0 W-Stegpédiksll L
fTREqYGGUT W9 6 UHTE wlWRY WIUG
686 is active
Is DTC 686 Go to Step Go to Step
3 Remove Relay from fuse block/relay module o ctive? 4) )
KeyOn, EngineOff is th
. o S - s the
E't quRUaW~-YI Wl wEqYGGUI w : Go to Step Go to Step
4 resistance ®) )
Using a DMM, measure the voltage potential <10 ohms?
from the relay output to ground
External Power Test YT 131 w0 0 W8 Uw |[Is voltage
5 . _ 80% of Go to Step Go to Step
Using a DMM, measure the voltage potential >30% 0 4) (6)
from the relay output to ground Vbat?
6 Faulty Relay
7 Faulty Relay
Key Off
Di th f ECM s the Go to St Go to St
8 isconnect harness from resistance o (g) ep O(fO) ep
Using a DMM, measure the resistance from the <10 ohms?
relay output to ground
9 Faulty harness (opencircuit)
10 Faulty ECM
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DTC 687- Relay Coil Short to Power

Power Relay

WHTLTBLU Felay Conirol

PMIDK G R ety Power Dt ECM

L 4

RED P

k 4

Conditions for Setting the DTC

1 Check Condition: Key ON
1 Fault Condition: Relay coil shorted to power

Circuit Description

The power relay switches power out to various sensorgsctuators, 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 coll

resistance values. When checking the resistance values be sure the relay is at a reasonable temperature, between
+20- and +100degreesF.
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DTC 687- Relay Coil Short to Power

Step Action Value(s) Yes No
Did you perform the OrBoard (OBD) System GotoStep | oS0W0OBD
1 System Check
Check? (2) Section

Key ON, Engine Off
Elt qUOGW~YT DWW WHEqYGGUT 4

2
fNnWbEqYGGUI W9 6 UHT wlIRY WI
687 is active
3 Remove Relay from fuse block/relay module ;SCE\;FEC,:? 68 Go t((zl)Step Go t(c;s)Step
Key On, Engine Off is th
i .o . - s the
4 E't quUaGW~YI Ul wEqYGGUI ® . Go to Step Go to Step
resistance (8) 7)
Using a DMM, measure the voltage potential <10 ohms?
from the relay output to ground
E+qldl UcaWAYs Il WNIIt g~ Ys voltage
) ] % of Go to Step Go to Step
5 Using a DMM, measure the voltage potential >80% o (4) (6)

from the relay output to ground Vbat?

6 Faulty Relay

7 Faulty Relay

Key Off is th
. s the
8 Disconnect harness from ECM resistance Go t(% )Step Go(th?tep
Using a DMM, measure the resistance from the <10 ohms?

relay output to Vbat

9 Faulty harness ¢round short)

10 Faulty ECM
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DTC 726- Max Govern Speed Override

Electronic Throttle ECM
PNKMWHT DBW +
N = 6 117
2 TAN/ORN DBW -
5 116
s % PPLAT BLU TPS 1 Signal
T 1 39
BLK/AT GRN Sensor Ground
l 3 20
TPS2 s LT BLUJ/DK BLU TPS 2 Signal
P 2 40
l 4 LT GRNJ/RED 5 Volts
T 19
co17

Conditions for Setting the DTC

T

T
T
1

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.
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DTC 726- Max Govern Speed Override

Step Action Value(s) Yes No
Goto OBD
1 | Did you perform the OrBoard (OBD) System Check? Go to Step System Check
@) Section
Key ON, Engine OFF

2 DST connected. Go to Step(3). | Go to Step(4)
Are any other DTC codes present with DTC 219?

Diagnose and repair any other DTC codes stored beforg

3 proceeding with this chart. Go to Step i
Have any other DTC codes been diagnosed and (4)
repaired?

Check the service part number on the ECM to enre Go to Ste

4 | the correct calibration is in use 6) P Goto Step 5
Is the Service Part Number Correct?

5 Replace ECM with correct service part number Is the Go to Step i
replacement complete? (9)

6 Check the mechanical operation of the throttle Is the Go to Step Go to Step
mechanical operation of the throttle, OK? (8) 7
Correct mechanical operation of the throttle. Refer

7 to Engine & Component section. Go to Step )

Has the mechanical operation of the throttle been (9)
corrected?
Check engine for large manifold vacuum leaks. Go 1o Ste Goto OBD

8 Refer to Symptom Diagnostic section. ©) P System Check
Did you find and correct the vacuum leak? Section
Remove all test equipment except the DST. Connect any
disconnected components, fuses, etc.

Using the DST clear DTC information from the ECN
Turn the ignition OFF and wait 30 seconds.
Start the engine and operate the vehicle to full
i Goto OBD
9 operating temperature. System OK System Check

Observe the MIL

Observe engine performance and drivability After
operating the engine within the test paramters of
DTG219 check for any stored codes. Does the enging
operate normally with no stored codes?
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DTC 1020- MFG Unable to Reach Higher TPS

VBAT 6 BATTERY POWER
(8-32v, 8A)
CAN + 5 17 AUX_DIG6/CAN2+
(NTE 2aV)
CAN - . L 16 | AUX_DIGS/CAN2-
(NTE 24V)
CAN term 1 CAN TERMINATION
CONNECTOR (1250 to CAN)
Ground % ENGINE
GROUND

C1 \,

00
@G®

BACK VIEW FRONT VIEW

FROM TO CONNECTOR CHART
WIRE COLOR C1 C2
RED W/ WHITE STRIPE 5 A
RED W/ TAN STRIPE 8 B
BLACK 4 C
WHITE 1 D
RED W/ BLACK STRIPE 2 E

Conditions for Setting the DTC

9 Check Condition: Engine Running

i Fault Condition: Fault is diagnosed internally within the MFG then relayed to the ECM via CAN
communication.

' MIL: ON during active fault

1 Engine shutdown

Fault Description

This fault will set after a latch period if the MFG throttle command is lower than the actual MFG throttle position as
defined internally for longer than the defined threshold time.

Diagnostic Aid

9 This fault is most often caused by a mechanical problem with the throttle. Testing the engine with a known
good throttle or swapping the throttles side to side on a @rive engine and seeing if the problem moves
are good ways to diagnose a stuck throttle.

1 Replace MFG with known good unit and retest.
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DTC 1022- MFG Supply Voltage High

VBAT 5 BATTERY POWER
(8-32V, 8A)
CAN + ; 17 | AUX DiG6/CAN2+
(NTE 24V)
CAN - AUX_DIGS/CAN2-
5 M 16
(NTE 24V)
CAN term 1 CAN TERMINATION
CONNECTOR (1250 to CAN)
Ground " ENGINE
GROUND
Ct ey c2
@E®
BACK VIEW FRONT VIEW
FROM TO CONNECTOR CHART
NIRE COLOR ci 2
RED W/ WHITE STRIPE 5 A
RED W/ TAN STRIPE 6 B
BLACK 3 c
WHITE l D
RED W/ BLACK STRIPE 2 E

Conditions for Setting the DTC

1 Check Condition: Key on, Engine running

i Fault Condition: Fault is diagnosed internally within the MFG then relayed to the ECM via CAN
communication

' MIL: ON during active fault

1 Engine shutdown

Fault Description

This fault will set after a latch period if the internally measured voltage feedback of the MFG throttle is higher than
the internally-defined high voltage limit anytime the engine is running or stopped at ken (if applicable).

Diagnostic Aid

1 Replace MFG with known good unit and retest.
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DTC 1022- MFG Supply Voltage High

Step Action

Value(s) Yes No
Goto OBD
1 Did you perform the OnBoard (OBD) System Check? - Go t((;)Step SCyr?éiT
Section
) Key ON, Engine Running Bic;(;sla[;TC Go to Step Go to Step
Et quGW~YT oW weAez UORUN |yren 3) 4)

etc.)

Wire connected to terminal at the MFG is partially
3 or completely shorted to power (Vbat, Vsw, Vrelay

4 Intermittent problem
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DTC 1023- MFG Supply Voltage Low

VBAT - BATTERY POWER
(8-32V, 8A)
CAN + > 17 |_AUX DIG6/CAN2+
(NTE 23V)
CAN - ! AUX_DIGS/CAN2-
(NTE 24V) 2 16
CAN_term : CAN TERMINATION
CONNECTOR (1250 to CAN)
Ground i ENGINE
GROUND
= e c2
@B®
BACK VIEW FRONT VIEW
FROM TO CONNECTOR CHART
WIRE COLOR Ci 2
RED W/ WHITE STRIPE 5 A
RED W/ TAN STRIPE 5 B
BLACK 4 C
WHITE i D
RED W/ BLACK STRIPE 2 E

Conditions for Setting the DTC

1 Check Condition: Key on, Engine running

i Fault Condition: Fault is diagnosed internally within the MFG then relayed to the ECM via CAN
communication

' MIL: ON during active fault
1 Engine shutdown

Fault Description

This fault will set after a latch period if the internally measured voltage feedback of the MFG throttle is lower than
the internally-defined low voltage limit anytime the engine is running or stopped at keyn (if applicable).

Diagnostic Aid

1 Replace MFG with known good unit and retest.
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DTC 1023- MFG Supply Voltage Low

Step Action Value(s) Yes No
1 Did you perform the OrBoard (OBD) System i Go to Step |Goto OBD Syster
Check? (2) Check Section
) Key ON, Engine Running B;%Sla[;-rc Go to Step Go to Step
EVH qROW~YT ow weAe GORUD | presr (3) (4)

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

Faulty battery or battery connection
Faulty MFG

4 Intermittent problem
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DTC 1024- MFG Fluid Temperature Voltage High

VBAT 6 BATTERY POWER
(8-32V, 8A)
CAN + 3 17 AUX DIG6/CAN2+
(NTE 23V)
CAN - 1 AUX_DIGS/CAN2-
(NTE 2aV) . 16
CAN_term . CAN TERMINATION
CONNECTOR (1250 to CAN)
Ground A ENGINE
GROUND
o o c2
¢ .\
- NOBO)
NN
@®G®
- =
BACK VIEW FRONT VIEW
FROM TO CONNECTOR CHART
WIRE COLOR Ci 2
RED W/ WHITE STRIPE 5 A
RED W/ TAN STRIPE 6 B
BLACK 4 C
WHITE i D
RED W/ BLACK STRIPE 2 E

Conditions for Setting the DTC
9 Check Condition: Engine Running

9 Fault Condition: Fault is diagnosed internally within the MFG then relayed to the ECM via CAN
communication

MIL: ON during active fault
Engine shutdown

1
1
Fault Description
This fault will set if the MFG fluid temperature sensor output voltage is higher than thternally defined high voltage
limit.
Diagnostic Aid

1 Replace MFG with known good unit and retest.
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DTC 1024- MFG Fluid Temperature Voltage High

Step Action Value(s) Yes No
1 Did you perform the OrBoard (OBD) System i Go to Step  |Go to OBD Syster
Check? (2) Check Section
Key ON, Engine Running
> | Evt quaw-yT uw wwAz 00ORODN rFeilg:S? Go t(%)Step Go t(Z)Step

Clear fault with DST and see if the fault resets

3 Intermittent Problem T unable to diagnose at this
time

4 Replace MFG and reest
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DTC 1025 MFG Fluid Temperature Voltage Low

VBAT " BATTERY POWER
(8-32V, 8A)
CAN + " 17 |_AUX DIG6/cAN2:
(NTE 23V)
CAN - 3 AUX_DIGS/CAN2-
(NTE 2aV) - 16
CAN_term " CAN TERMINATION
CONNECTOR (1250 to CAN)
Ground " ENGINE
GROUND
Ci Cmn 5
-HOO©)
@E® |
N\ _cgae — A
BACK VIEW FRONT VIEW
FROM TO CONNECTOR CHART
WIRE COLOR cl1 C2
RED W/ WHITE STRIPE 5 A
RED W/ TAN STRIPE 6 B
BLACK 2 C
WHITE ] D
RED W/ BLACK STRIPE 2 E

Conditions for Setting the DTC

9 Check Condition: Engine Running

9 Fault Condition: Fault is diagnosed internally within the MFG then relayed to the ECM via CAN
communication

MIL: ON during active fault

Engine shutdown

1
1
Fault Description
This fault will set if the MFG fluid temperature sensor output voltage is lower than the internaltiefined low voltage
limit.
Diagnostic Aid

1 Replace MFG with known good unit and retest.
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DTC 1025 MFG Fluid Temperature Voltage Low

Step Action Value(s) Yes No
1 Did you perform the OrBoard (OBD) System Go to Step |Goto OBD Syster
Check? (2) Check Section
Key ON, Engine Running
2 Elt quUaGW~YT yw wwAzaUOURUN Fault Resets Go t(c;)Step Go t(cl)l)Step

Clear fault with DST and see if the fault resets

3 Replace MFG and retest

Intermittent Problem-unable to diagnose at this
time
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DTC 1026- MFG Upstream Pressure Voltage High

VBAT - BATTERY POWER
(8-32V, 8A)
CAN + ; 17 | AUX DIGE/CAN2+
(NTE 23V)
CAN - b i 16 |_AUX_DIGS/CAN2-
(NTE 24V)
CAN term . CAN TERMINATION
CONNECTOR (1250 to CAN)
Ground i ENGINE
GROUND
O@®
@GE
BACK VIEW FRONT VIEW
FROM TO CONNECTOR CHART
WIRE COLOR Ci 2
RED W/ WHITE STRIPE 5 A
RED W/ TAN STRIPE 6 B
BLACK 2 C
WHITE i D
RED W/ BLACK STRIPE 2 E

Conditions for Setting the DTC

1 Check Condition: Engine Running or cranking

i Fault Condition: Fault is diagnosed internally within the MFG then relayed to the ECM via CAN
communication

' MIL: ON during active fault
i Engine shutdown
Fault Description

This fault will set if the MFG fluid upstream pressure sensor output voltage is higher than the internatlgfined high
voltage limit.

Diagnostic Aid

1 Replace MFG with known good unit and retest.
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DTC 1026- MFG Upstream Pressure Voltage High

Step Action Value(s) Yes No
) Goto OBD
1 Did you perform the OnBoard (OBD) System Check? Go t(c;)Step System Check
Section
Key ON, Engine Running
Go to Step Go to Step

2 Elt quUaGW~YT ywl wwsAaUURUN
Clear fault with DST and see if the fault resets

Fault Resets

3)

(4)

3 Replace MFG and retest

Intermittent Problem-unable to diagnose at this
time
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DTC 1027- MFG Upstream Pressure Voltage Low

VBAT - BATTERY POWER
(8-32V, 8A)
CAN+ AUX_DIG6/CAN2+
(NTE 22V) ¥ 17
CAN - s AUX_DIGS/CAN2-
(NTE 2aV) . 16
CAN_term " CAN TERMINATION
CONNECTOR (1250 to CAN)
e " ENGINE
GROUND
C1 \ C2
@E® |
Ny N
BACK VIEW FRONT VIEW
FROM TO CONNECTOR CHART
WIRE COLOR Ci C2
RED W/ WHITE STRIPE 5 A
RED W/ TAN STRIPE 8 B
BLACK 4 G
WHITE | D
RED W/ BLACK STRIPE 2 E

Conditions for Setting the DTC

1 Check Condition: Engine Running or cranking

i Fault Condition: Fault is diagnosed internally within the MFG then relayed to the ECM via CAN
communication

' MIL: ON during active fault
1 Engine shutdown
Fault Description

This fault will set if the MFG fluid upstream pressure sensor output voltage is lower than the internattgfined low
voltage limit.

Diagnostic Aid

1 Replace MFG with known good unit and retest.
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DTC 1027- MFG Upstream Pressure Voltage Low

Step Action Value(s) Yes No
1 Did you perform the OrBoard (OBD) System i Go to Step |Goto OBD Syster
Check? 2) Check Section
Key ON, Engine Running
Go to Step Go to Step

2 Elt quUaGW~YT ywl wwsAaUURUN
Clear fault with DST and see if the fault resets

Fault Resets

3)

(4)

3 Replace MFG and retest

Intermittent Problem-unable to diagnose at this
time
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DTC 1028 MFG Downstream Pressure Voltage High

VBAT . BATTERY POWER
(8-32v, 8A)
CAN + , 17 | _AUX DIG6/CAN2+
(NTE 24V)
CAN - 1 AUX_DIGS/CAN2-
(NTE 24V) 5 e
CAN term ] CAN TERMINATION
CONNECTOR (1250 to CAN)
Ground " ENGINE
GROUND
C1 - i C2
I
@®®
BACK VIEW FRONT VIEW
FROM TO CONNECTOR CHART
WIRE COLOR ci 2
RED W/ WHITE STRIPE 5 A
RED W/ TAN STRIPE 6 B
BLACK 4 C
WHITE 1 D
RED W/ BLACK STRIPE 2 E

Conditions for Setting the DTC

1 Check Condition: Engine Running or cranking

i Fault Condition: Fault is diagnosed internally within the MFG then relayed to the ECM via CAN
communication

MIL: ON during active fault

Engine shutdown

Fault Description

This fault will set if the MFG fluid downstream pressure sensor output voltage is higher than the internatlgfined
high voltage limit.

Diagnostic Aid

1 Replace MFG with known good unit and retest.
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DTC 1028 MFG Downstream Pressure Voltage High

Step Action Value(s) Yes No
1 Did you perform the OrBoard (OBD) System i Go to Step |Goto OBD Syster
Check? 2) Check Section
Key ON, Engine Running
Go to Step Go to Step

2 Elt quUaGW~YT ywl wwsAaUURUN
Clear fault with DST and see if the fault resets

Fault Resets

3)

(4)

3 Replace MFG and retest

Intermittent Problem-unable to diagnose at this
time
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DTC 1029- MFG Downstream Pressure Voltage Low

VBAT 6 BATTERY POWER
(8-32V, 8A)
CAN + . 17 |_AUX DIGG/CAN2+
(NTE 23V)
CAN - § AUX_DIGS/CAN2-
(NTE 2aV) . 16
CAN_term " CAN TERMINATION
CONNECTOR (1250 to CAN)
Ground " ENGINE
GROUND
1 an. c2
| ©@®®
N e 7 =
BACK VIEW FRONT VIEW
FROM TO CONNECTOR CHART
WIRE COLOR ci 2
RED W/ WHITE STRIPE 5 A
RED W/ TAN STRIPE 5 B
BLACK 2 c
WHITE i D
RED W/ BLACK STRIPE 2 E

Conditions for Setting the DTC
1 Check Condition: Engine Running or cranking
i Fault Condition: Fault is diagnosed internally within the MFG then relayed to the ECM via CAN

communication
' MIL: ON during active fault
1 Engine shutdown

Fault Description

This fault will set if the MFG fluid downstream pressure sensor output voltage is lower than the internatigfined
lower voltage limit.

Diagnostic Aid
1 Replace MFG with known good unit and retest.
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DTC 1029- MFG Downstream Pressure Voltage Low

Step Action Value(s) Yes No
Did you perform the ORBoard (OBD) System GotoStep | S00OBD
1 Check? @) System Check
' Section
Key ON, Engine Running
Go to Step Go to Step

2 Elt quUaGW~YT ywl wwsAaUURUN
Clear fault with DST and see if the fault resets

Fault Resets

3)

(4)

3 Replace MFG and retest

Intermittent Problem-unable to diagnose at this
time
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DTC 1111- Fuel Rev Limit

Cco17

Electronic Throttle ECM
PNKMWHT DBW +
6 14
B T AN/ORN DBW -
5 116
s S 1 PPLAT BLU TPS 1 Signal
o 39
T BLK/AT GRN Sensor Ground
l 3 20
TPS2 . LT BLU/DK BLU TPS 2 Signal
*a 2 40
| 4 LT GRNJ/RED 5 Volts
e 19

Conditions for Setting the DTC
1 Check Condition: Engine Running

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

1 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.
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DTC 1111- Fuel Rev Limit

Step Action Value(s) Yes No

L | Didyou perform the OrBoard (OBD) System GotoStep | (00080

Check? ) System Chec
' Section
Key ON, Engine OFF

> DST in Active Fault Mode Go to Step Go to Step
Are any other DTC codes present with DTC 3 (4)
11117
Diagnose and repair any other DTC codes before

3 proceeding with this chart. Go to Step )

Have any other DTC codes been diagnosed and 4)
repaired?
Check the service part number on the ECM to enre

4 correct calibration is in use Go t(%)Step Goto Step 5
Is the service part number correct?

5 Replace ECM with the correct service part nutver Go to Step )

Is the replacement complete? (9)

6 Check the mechanical operation of the throttle Is the Go to Step Go to Step
mechanical operation of the throttle OK? (8) (7)
Correct mechanical operation of the throttle. Refer

7 to Engine & Component section Go to Step )

Has the mechanical operation of the throttle been 9
corrected?
Check engine for large manifold vacuum leaks. Refer Go to Ste Goto OBD

8 to Fuel Systems symptom diagnostics Did you find ) P System Check
and correct the vacuum leaks? Sedion
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 Goto OBD

9 operating temperature. System OK System Check

Observe the MIL

Observe engine performance and drivability After
operating the engine within the test parameers of
DTG1111 check for any stored codes. Does the
engine operate normally with no stored codes?

161|Page




DTC 1112- Spark Rev Limit

Electronic Throttle ECM
PNKMWHT DEW +
= 6 117
2 TAN/ORN DBW -
S 116
TPSI - PPLAT BLU TPS 1 Signal
_% 1 39
BLK/AT GRN Sensor Ground
l 3 20
TPS2 o LT BLU/DK BLU TPS 2 Signal
4 2 40
I 4 LT GRN/RED 5 Volts
/a/ 19
co17

Conditions for Setting the DTC

1 Check Condition: Engine running

9 Fault Condition: Engine rpm greater than 2325 rpm set limit
1 MIL: ON during active fault

1 Engine Shut Down

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

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

1 Did you perform the OrBoard (OBD) System i Go to Step | Go to OBD Syster
Check? 2) Check Section
Key ON, Engine OFF

2 DST connected Go to Step Go to Step
Are any other DTC codes present with DTC 3 (4)
11127
Diagnose any other DTC codes before proceeding

3 with this chart. Go to Step i
Have any other DTC codes been diagnosed and 4)
repaired?

. Check the gervk.:e part number on the ECM to enre Go to Step Go to Step
correct calibration is in use (6) ®)

Is the service part number correct?

5 Replace ECM with correct service part number Is Go to Step
the replacement complete? (9)

6 Check the mechanical operation of the throttle Is the Go to Step Go to Step
mechanical operation of the throttle OK? (8) 7
Correct mechanical operation of the throttle. Refer

7 to Engine & Component section Go to Step i
Has the mechanical operation of the throttle been (9)
corrected?

Check engine for large manifold vacuum leaks. Refer to

8 Fuel Systems section Symptom Diagnostics Go t(%)Step G%LOeSI? g esc?ifrzer

Did you find and correct the vacuum leak?

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 Goto OBD

9 operating temperature System OK System Check

Observe the MIL

Observe engine performance and drivability After
operating the engine within the test paramters of
DTG1112 check for any stored codes. Does the
engine operate normally with no stored codes?
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DTC 1113 RPM Higher Than Expected

71!
| t
: Hall- | | : 5V Supply
|| Effect |
L] Crank
I'| Sensor | | : Crank +
| (ckp) |
I
| 1 Crank -
I I
. Sensor
Analog Return
ECM

Conditions for Setting the DTC

1 Check Condition: Engine runningStopped Checked
1 Fault Condition: Engine rpn>2550

1 MIL: ON during active fault

1 Engine Shut Down

Circuit description

The crankshaft position sensor is a magnetic sensor (variable reluctant/magnetic pielp or hall-effect) installed
ROWq6 WWIWUNRUWWHGYHAt Wel TerRrUWUqWqYWe WmAEYT DT wlirggeRWhBel | L 5
combination is used to determine 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
ignition, fuel injection, and throttle governing systems for precise&ngine control.

This fault will set anytime the engine RPM exceeds the enttgndition rpm limit set inthe diagnostic calibration for
the latch time ormore. This fault is designedo help preventengine orequipment damage.The throttle will be
closed in order to govern the engine to the speed set in the diagnostic calibration figlax Gov Override.

Diagnostic Aid
NOTE: If any other DTCs are present, diagnose those first.

1 Ensure that no programmed governor speeds exceed the entry condition rpm value set in
the diagnostic calibration.

Verify the crank position sensor is reading properly.

Preform Drive by Wire test to verify proper throttle performance

Check mechanical operation of the throttle

Check the engine intake for large air leaks downstream of the throttle body

=A =4 4 =9
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UEGO Sensor Details

PSI HD Engines use a wide band (UEGO) Sensorinthefiré qq¢ G ! + q Wi YHE qRY U Wb /bE] § WN b |
is installed ahead of the catalyst. In MSeries engines there is one UEGO for each bank (Primary Bank and
Secondary Bank have their own UEGS&ENsor before the catalyst).

Sensor Operation

1 Current Pump Technology:
o Unlike traditional oxygen sensors (1, 2, or-dvire types) that output a voltage signal, the UEGO
sensor uses a "current pump" to determine oxygen concentration or demand.
o The sensor internally measures the oxygen concentration in the exhaust gas or calculates the
amount of oxygen required to achieve stoichiometric combustion.
1 Signal Output:
o The sensor outputs a small current proportional to the aifuel ratio:
A Phi < 1 Lean condition (excess oxygen in the exhaust).
A Phi = 1 Stoichiometric operation.
A Phi > 1 Rich condition (excess fuel in the exhaust).
o This design enables the measurement of exact aifuel ratios across the entire operating range,
which traditional sensors cannot achieve.
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UEGO Sensor and Fuel Trim Diagnostics
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DTC 1151- Closed Loop High LPG
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Conditions for Setting the DTC

1 Check Condition-Engine running

9 Fault Condition-Closed Loop multiplier out of range (greater than 35%) while running on
propane

1 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 faut sets if the Closed Loop multiplier exceeds the limits of nhormal 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 mikerel

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 ti}2 sensor
causing a false lean condition.

Misfire - A misfiring cylinder will pass oxygen through rather than burning it. The sensor will interpret this oxyen 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
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Conditions for Setting the DTC

1 Functional Fault: Closed Loop multiplier out of range (at limit 0f35%) while running on
propane
9 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 faut 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 HE6 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.

Note:
1 If one bank shows high adaptive and the other is low, the 02 sensor leads are crossed.
Trace those wires back to their ECM's are correct accordingly.
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DTC 1153 Closed Loop Multiplier High NG
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Conditions for Setting the DTC

9 Functional Fault: Closed Loop multiplier out of range (greater than 35%) while running on
natural gas
1 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 faut 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 mikael
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 ti@2 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.

Note:
1 If one bank shows high adaptive and the other is low, the 02 sensor leads are crossed.
Trace those wires back to their ECM's are correct accordingly.
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DTC 1154 Closed Loop Multiplier Low NG
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Conditions for Setting the DTC

1 Functional Fault: Closed Loop multiplier out of range (at limit 0f35%) while running on
natural gas
1 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 faut 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 oves tim
and the gas supjly may be different than when a sample was originally takeAir FilterA plugged, damaged or modified air

filter may cause the system to run rich.

Note:
1 If one bank shows high adaptive and the other is low, the 02 sensor leads are crossed.
Trace those wires back to their ECM's are correct accordingly.

170|Page



DTC 1161- Adaptive Learn High LPG
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Conditions for Setting the DTC

1 Check Condition: Engine Running
1 Fault Condition: Adaptive multiplier out of range greater than 30% while running on propane
1 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 wil 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 misouted 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 tB2 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.

Note:
1 If one bank shows high adaptive and the other is low, the O2 sensor leads are crossed.
Trace those wires back to their ECM's are correct accordingly.
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DTC 1162- Adaptive Learn Low LPG
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Conditions for Setting the DTC

1 Check Condition: Engine running

9 Fault Condition: Adaptive multiplier out of range greater thar30% while running on
propane

1 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 wil 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 HE5 or HBD10 motor fuel grade propane is used.

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

Note:
1 If one bank shows high adaptive and the other is low, the O2 sensor leads are crossed.
Trace those wires back to their ECM's are correct accordingly.
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DTC 1163- Adaptive Learn High NG
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Conditions for Setting the DTC

1 Check Condition: Engine Running

1 Fault Condition: Adaptive multiplier out of range greater than 30% while running on natural
gas

1 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 wil 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 misouted 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 tB2 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.

Note:
1 If one bank shows high adaptive and the other is low, the O2 sensor leads are crossed.
Trace those wires back to their ECM's are correct accordingly.
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DTC 1164- Adaptive Learn Low NG
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Conditions for Setting the DTC

1 Check Condition: Engine running

1 Fault Condition: Adaptive multiplier out of range greater thar30% while running on
natural gas

1 MIL: ON

Circuit Description

DTC 1164 triggers when the Adaptive Multiplier falls below the low limit of normal operation, indicating that the
engine is operatingich (excess fuel). This occurs when less fuel than expected is required for correction, often due
to high fuel supply pressure or sensorelated issues. The fault disables the Adaptive Learn function for the key cycle
to prevent improper learning of fuel contol adjustments.

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 HEG or HD10 fuel grade propane is used.

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

Note: If one bank shows high adaptive and the other is low, the O2 sensor leads are crossed. Trace those wires
back to their ECM's are correct accordingly.

Oxygen Sensor (HEGO/UEGO) Issues:
T Faulty or mispositioned sensor providing incorrect aifuel ratio data.
1 Sensor wire shorted to ground or damaged in the harness.
Fuel Delivery Issues:
1 High Fuel Pressure: Excessive fuel pressure caused by a failing gaseous control actuator, valve, or
regulator.
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1 Faulty pressure control system unable to regulate fuel delivery under varying engine loads.
Fuel Quality (Wellhead Gas Concerns):
1 Engines operating on wellhead gas or other nestandard fuels with high inert gas content or
inconsistent energy density can experience overich conditions.
1 Wellhead gas impurities, including heavy hydrocarbons, moisture, or sulfur, may alter combustion
dynamics, requiring corrective action such as a fuel derate or switching to a cleaner fuel source.
Worn or Malfunctioning Fuel Mixer Hardware:
1 A degraded or worn gaseous fuel mixer may deliver excess fuel due to poor metering or improper
functionality.
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DTC 1171- EPR Pressure Higher Than Expected
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Conditions for Setting the DTC

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

=A =4 =4 =4 4

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. Adaptie 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

Action Value(s) Yes No

Did you perform the OrBoard (OBD) System Go to Step S;; (t)eﬁ 8EeDck
Check? (2) Section
Did you run the fuel pressure diagnostic test in the
fuel >;ystem diagnos![[i)c section Wi?h no problems Go tz Step Go t% Step
found? (4) (3)

Follow the EPR
Run the EPR pressure test in the fuel system diagnosti service
section Goto Step | recommenda-
Did the EPR pass the fuel pressure test 4) tions from the
specifications? fuel pressure

test chart.
Repair the
Inspect the EPR electrical connector pins C018 n(;LCeuS'tSZS Go to Ste
for damage, corrosion, or contamination. Refer to v?i/r.e 5) P
Did you find a problem? harness repair
section.

Replace or repair the EPR Go to Step
Is the replacement complete? (6) -
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 System OK Go to OBD
temperature. System Check

Observe the MIL

Observe engine performance and drivability After
operating the engine within the test pararaters of
DTC1171 check for any stored codes. Does the enging
operate normally with no stored codes?
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DTC 1172- EPR PressureLower Than Expected
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Conditions for Setting the DTC

G
o

i uER= Catalyst
Check condition: Engine running or cranking
MIL: ON during active fault
Fault condition: EPR actual pressuréess than 1.5 inchesbelow commanded pressure
Adaptive disabled
Engine shutdown will occur

=A =4 =4 =4 4

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. Adaptie is disabled and the MIL command is ON during this fault. Engine will shut down if
this fault occurs.

Diagnostic Aid

Low fuel pressure into the EPR is the most common cause of this fault. Improper operation of the fuel lock off is
also a common cause, which can restrict or limit flow.

The required fuel pressure at the EPR is 7 to 11 Inches of Water Column under all load conditions.
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DTC1172- EPR Pressure Lower Than Expected

Step Action Value(s) Yes No
Did you perform the OnBoard (OBD) Go to OBD System

1 System Check? Goto Step (2) Check Section
Did you run the fuel pressure diagnostic

2 | testin the fuel system diagnostic - Go to Step (4) Go to Step (3)
section with no problems found?

Inspect upstream fuel
components (e.g., fuel
Measure fuel pressureupstream of the delivery line, regulator)
Greater than -~ :
3 lock -off valve . Does the fuel supply . Go to Step (4) for restrictions. Repair
e 7 in. HO .
meet specifications? as needed or adjust
regulator to increase
pressure.
Measure fuel pressuredownstream of Inspect the lock-off

4 the lock -off valve (before the EPR) 7-11in. HB | Go to Step (5) valve for_restrlctlor_l or
Does the fuel pressure meet malfunction. Repair or
specifications? replace as necessary.
Inspect the EPR electrical connector zsegglééz:a?rcgtefer

5 pins (C018) for damage, corrosion, or - . Y Go to Step (6)

o ) , to wire harness
contamination. Did you find a problem? : :
repair section.

6 Replace or repair the EPR as required. | Go to Step (7) Replace the EPR and
the replacement or repair complete? retest the system.
Remove all test equipment and
reconnect components. Clear DTC
information using the diagnostic tool. Repeat the diagnostic

7 | Start the engine and operate it to full No codes | System OK process or escalate for

operating temperature. Observe the MIL
and drivability. Are there any stored
codes?

further analysis.
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DTC 1173- EPR/CFV Comm Lost
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Conditions for Setting the DTC

Check Condition: Key On

Fault Condition: ECU received no communication from EPR forOB ms
MIL: ON during active fault

Enginepower derate 1

Adaptive Disabled

= =4 -4 -4 4

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 ECM loses CAN communication with the EPR. The fault indicates that the ECM is no
longer receiving CAN packes 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

Step Action Value(s) Yes No
) Goto OBD
1 Did you perform the OnBoard (OBD) System Check? Go o Step System Check
(2) Section
Key ON, Engine Running o
5 E'+ quUaW~YT Wl wmwAe UURUNDST connecty  Go to Step Go to Step
Attempt to connect to ECM with CANbased DST |to ECM? 3) 4)
Clear fault with DST and see if the fault resets
3 Clear DTC 1173 Fault Fault resets? Go t(%)Step Go t(%)Step
Key OFF, Engin&topped o 5
E't quaW~YIlI dWl WbEqYGGUI
Disconnect ECM header connection H
Carefully remove yellow lock from ECM harness [Farness
4 side header connector is Go t((;)Step Go t(%)Step
Using a multimeter, check continuity between  |good?
diagnostic connector pin 7 and ECM pin 14 and
between connector pin 8 and ECM pin 15 on the
harness
Key GFF, EngineStopped
E!'t qlld W-Stedpédilll Wb
Disconnect EPR/CFV harness connection
Carefully removelocks on the harness side of the
EPR/CFV connection Harness
Using a multimeter Co Go to Step Go to Step
5 Check harness continuity of CAN- wire between contlrrl)wty IS ) (10
EPR Pin 2/CFV Pi2 and ECM pin 14 (CAN1) or [300d"
Pin17 (CAN2)
Check harnesscontinuity of CAN- wire between
EPR Pirb/CFV Pin 3 and ECM pin 15 (CAN1) or A
16 (CAN2)
6 Intermittent problem
Resistance is
7 Using a multimeter, check resistance between ECM pifpetween 115 Go to Step Go to Step
14 and ECM pin 15 on the harness and 135 (11) (12)
ohms?
8 Faulty harness
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Step Action Value(s) Yes No

Key OFF, Engine Stopped o 3
E!'t gqaW-YT WW WeEqY GG [Vbatand Goto Step | Go to Ste

9 |EUCAGUWBE+qUl UcdWAYs I3 wVrelay both (19) P (12 P
Using a multimeter, measure voltage (Vrelay) and >18V?
(Vbat) relative to (GND)

10 Faulty Harness

11 | Faulty ECM

12 Faulty harness or faulty CAN termination

13 Faulty EPR/CFV

14 Faulty harness or relay
Troubleshoot Vbat and Vrelay circuits

NOTE Do not insert probe or object into terminals as this will cause the terminal to
spread and it may no longer make electrical contact with its mate. Spread pins will
void warranty. Probe instead on side of terminal.
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DTC 114 - EPR/CFVWoltage Supply High

VBAT BATTERY
6 POWER

CAN » AUX_DIGE/CAND2+
2 17

CAN AUX_DIGS/CAN2-
5 16 —

CAN TERMINATION

CONNECTOR

EPR ECM

Controlled by ECM

Ground ENGINE
4 GROUND

Conditions for Setting the DTC

1 Check Condition: Engine Running

9 Fault Condition: Voltagesupply to EPR/CF\Vis >VDCexceeds33.0 VDCfor greaterthan 3
seconds.

1 MIL: ON during active fault

1 Engine power derate 1

9 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 ECM loses CAN communication with the EPR. The fault indicates that the ECM is no
longer receiving CAN packes 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 1175 EPR/CFV Voltage SupplylL.ow

VBAT BATTERY
6 POWER
CAN « AUX_DIGE/CAN2
2 17
CAN - AUX_DIGS/CAN2-
= 5 16

CAN TERMVENATION

CONNECTOR

EPR ECM

Vrelay bl
3 Fuse Power
Controfed by ECM

Ground ENGINE
4 GROUND

Conditions for Setting the DTC

1 Check Condition: Engine Running

9 Fault Condition: Voltagesupply to EPR/CFMs <VDCbelow 18.0 VDC for > 5 seconds while
engineRPM>1000.

1 MIL: ON during active fault

9 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 ECM loses CAN communication with the EPR. The fault indicates that the ECM is no
longer receiving CAN packes 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 1176- EPR/CFV Internal Actuator Fault Detection

VBAT BATTERY
G POWER
CAN AUX_DIGE/CAN2 +
2 17
CAN - AUX_DIGS/CAN2-
- 5 16 -

CAN TERMINATION

CONNECTOR

EPR ECM

Conditions for Setting the DTC

1 Check Condition: Key On

9 Fault Condition: EPR detects an internal actuator fault
1 MIL: ON during active fault

9 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 transteil from the EPR to the
ECM via CAN. If thedlult is active, adaptive learn is disabled to prevent improper learning and updating of the table.
The MIL is illuminated for the duration of the kegn cycle. If the EPR does not trigger either 1171 or 1172 there is no
issue with the EPR. If one or morefdhese faults are triggered, refer to the appropriate section for diagnostic
information.
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DTC 1177- EPR/CFEV Internal Circuitry Fault Detection

VBAT 6 BATTERY
POWER

AUX_DIGE/CAN2+

AUX_DIGS/CAN2-

CAN TERMINATION

CONNECTOR

EPR ECM

Conditions for Setting the DTC

1 Check Condition: Key On

9 Fault Condition: EPR detects an internal circuitry fault
1 MIL: ON during active fault

9 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 thedlult is active, adaptive learn is disabled to prevent improper learning and updating of the table.
The MIL is illuminated for the duration of the kegn 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 1178- EPR/CFVinternal Comm Fault Detection

VBAT 6 BATTERY
POWER

AUX_DIGE/CAN2+

AUX_DIGS/CAN2-
5 16 —

CAN TERMINATION

CONNECTOR

EPR ECM

Controled by ECM

Ground 4 ENGINE
GROUND

Conditions for Setting the DTC

1 Check Condition: Key On

9 Fault Condition: Internal comm fault detected
1 MIL: ON during active fault

9 Adaptive Disabled

Fault Description

Thisfault sets if the EPR/CF\letects aloss of CANcommunication with the ECM. TheECMis configured to
illuminate the MIL, disable closed loop fueling correction and adaptive fueling correctiorand initiate a Power
Derate 1 condition to preventpossible damageto the engine.
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DTC 1271 - EPR Secondary Regulation Pressure Higher Than Expected

- Fuel Supply ¢
Fuel Suppt
I:’ Filtered Air PPy
- Regulated Fuel Pressure AN
(ML)

. { Fuel \
- Air & Fuel \.\Shut-Off/
D Exhaust l
//' —Prossuro Feedback .
( IEPRI
|\ DEPR |
N 3 J4——CAN ——» ECM
/ ; \
Air Cleaner {  Mixer )
/
\ /

e Throttle

i B

Engine R
Timing

TPS

TMAP
CAM
_Crank
ECT

Ol Prass

G
o
g, e Catalyst '

‘ "5:[\:00""1

Conditions for Setting the DTC

1 Check condition: Engine running or cranking

1 MIL: ON during active fault

9 Fault condition: EPRor CFV @ctual-command) pressure greater than .00 PSI
1 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 80.00 psiinches water pressure higher than the
actual commanded pressure. 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 chaldigh
fuel pressure into the EPR is the most common cause of this fault.
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DTC 1271 - EPRSecondary Regulation Pressure Higher Than Expected

Step Action Value(s) Yes No
Did you perform the OrBoard (OBD) System Go to Step Goto OBD
! - System Check
Check? 2) fom Cr

Did you run the fuel pressure diagnostic test in the

2 fuel system diagnostic section with no problems Go to Step Go to Step

found? 4) )
Follow the EPR

Run the EPR pressure test in the fuel system diagnosti service
3 section Go to Step recommenda-

Did the EPR pass the fuel pressure test (4) tions from the

specifications? fuel pressure

test chart.
Repair the circuil
Inspect the EPR electrical connector pins C018 as necessary.
. . \ Go to Step

4 for damage, corrosion, or contamination. Refer to wire )

Did you find a problem? harness repair

section.

5 Replace or repair the EPR Go to Step i

Is the replacement complete? (6)

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 Go to OBD
6 temperature. System OK System Check

Observe the MIL

Observe engine performance and drivability After
operating the engine within the test pararaters of
DTC1171 check for any stored codes. Does the enging
operate normally with no stored codes?
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DTC 1272 - EPR Secondary Regulation Pressure Lower Than Expected

- Fuel Supply ¢
Fuel Suppt
I:’ Filtered Air PPy
- Regulated Fuel Pressure AN
(ML)

. { Fuel \
- Air & Fuel \.\Shut-Off/
D Exhaust l
//' —Prossuro Feedback .
( IEPRI
|\ DEPR |
N 3 J4——CAN ——» ECM
/ ; \
Air Cleaner {  Mixer )
/
\ /

e Throttle

i B

Engine R
Timing

TPS

TMAP
CAM
_Crank
ECT

Ol Prass

G
o
g, e Catalyst '

‘ "5:[\:00""1

Conditions for Setting the DTC

1 Check condition: Engine running or cranking

1 MIL: ON during active fault

9 Fault condition: EPR or CFV (actuatommand) pressure greater than 10.00 PSI
1 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 #40.00 inches water pressure lower than the actual
commanded pressure. 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 chaldigh
fuel pressure into the EPR is the most common cause of this fault.
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DTC1172- EPRSecondary Regulation Pressure Lower Than Expected

Step Action Value(s) Yes No
Did you perform the OrBoard (OBD) System GotoStep | 0L OBD
! - System Check
Check? 2) fom Cr

Did you run the fuel pressure diagnostic test in the

2 fuel system diagnostic section with no problems Go to Step Go o Step

found? 4) )
Follow the EPR
Run the EPR pressure test in the fuel system diagnosti service
3 section. Go to Step | recommenda-
Did the EPR pass the fuel pressure test (4) tions from the
specifications? fuel pressure test
chart.
Repair the circuil
Inspect the EPR electrical connector C018 for as necessary.
. L : Go to Step
4 damage, corrasion, or contamination. Refer to wire ha# )
Did you find a problem? ness repair
section.
5 Replace or repair the EPR Go to Step )
Is the replacement complete? (6)
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
6 the engine and operate the vehicle to full operating System OK Go to OBD
temperature. System Check

Observe the MIL

Observe engine performance and drivability After
operating the engine within the test pararaters of
DTC1172 check for any stored codes. Does the enging
operate normally with no stored codes?
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DTC 1325 Knock Retard at Limit

Blk/Yel

Sensor I

| Black Knock 1 -

[
I
I
[
I
[
: Knock I Knock 1 +
[
I
[
I
[

ECM

Conditions for Setting the DTC

1 Check Condition: Key On, Engine Running

1 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)

1 MIL: ON during active fault

1 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 usel 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 cyclesofie 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:

1 Poor quality fuel

9 Elevated intake air temperature

i Elevated coolant temperature

1 Loads exceeding engine load limit
9 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 contaiing 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 stuation 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 higherdylinder
temperatures, which will contribute to the likelihood of knock.

T

Make sure the engine is receiving intake air that is as cool as possible. Elevated intake air
temperatures 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:

T

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:

Nut: 18 Ib/ft
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 Heawputy Technical Standard 56300003 PSI HD Derate Specification
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DTC 1326- Knock Retard Above Threshold

T
| |
| |
| -
| Flat- | Knock1/2/3 +
| | Response I
| |
I KMNK n
I I Knock1/2/3 -
|
| Sensor |
ECM

Conditions for Setting the DTC

1 Check Condition: Key OnEngine Running / Stopped Checked

9 Fault Condition: With RPM greater thand00 and MAP load greater thaB psia, and ECT >
40.0 deg Fand engine run time > 120.0 seand knock spark retard at percent of maximum
50%, and octane rating <100%

1 MIL: ON during active fault

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 to reduce knock intensity. In most applications

the knock sensor is used to potect the engine from damage that can be caused from detonation or knock based
YUWnNR#+JT W Gel tWel 2¢URVOWF UWYq6 11 WEGGURACqRY UL Allg6 1JWtE |
between spark tables based on fuel quality.

This fault sets when the engine is retarding the ignition timing due to knock. If the amount of retard is above the

GUI #UOUqqenNUWYnWqdWIWae+RG2a W Wacl T ibesKRaplRetrd atlEHitddulRT 131 ¢ q
description) the fault will be sd.

See Diagnostic Information for DTC 1325

Diagnostic Aids:

9 If other DTCs exist diagnose these first.
T AUnl WqYWqsWWIUNRUWWGGcecUenerHgel DIkt W U 2RAEIWG ¢ U
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DTC 1330 Intake Backfire Detected

Conditions for Setting the DTC

1

T
1
T

Check Condition: Key On

Fault Condition: Intake backfires >= 4 events
MIL: ON

Adaptive: Disabled during active fault

Fault description

The ECM detects IAT readings which may indicate an intake backfire. This may be caused by impropetrdirel
mixtures, worn ignition components, improper valve lash settings, engine timing and possibly bad sensors.

The DTC is set to trigger an event based off of any change in"gx&ater than 25 deg F/sec greater than 20ms. )
sURPDWcCcUWl2 JUqWRt WAY2UqUl AWRqWs RGIGWHROW gqVY!l U1 WRULWCE W6 Rt «
diagnostic is set around these event counts within a timeframe.

This is a calculated IATdt which is a filtered signal. You cannot directly relate this to IAT or rlAT in a bplt for 1:1hifsua

it will trigger.

Diagnostic Aids
f 9¢GaeXlln¢c e i qUEYMLPYWERE ANME U7 WEx éELWE9 ~ Kkt
O ?2YsUOaYeXWheceqWRYT DW BNy GqUWFc GO RIAMEY] WUBkt é EWEYQ ~
 2Ys 00 VYxex Wh e 2 b ot YO+ 6ENgE AWe UT WEx éEWEY9 ~ Kk {
¢ 2Ys OarveeHUE | WWe R ¥y M+ ¢c EMEAWE UT WEx éEELWE9~Kt WoilYHEC
¢ f Ut GUHqWt Ge |l t WGGHe Nt Wn Yl | UYsacUdp Bl ILMROYT Ll + R T ol AL H# YR R
T f DURqRYUWHYRG Ws R ILFAGGYCH | 1ITI + b GUWRY ROJAMECRVUWIG R U WA Y UT R«

710Ys WRt We Wi Rt qWYNWRE+ 213t Waééqac! WROT RAEC qIWE WAHE HE 31 1

9 Damaged or melted MAP sensor

1 DTC 111 (IAT Higher than Expected 1)
9 DTC 127 (IAT Higher than Expected 2)
1 DTC 112 (IAT Voltage Low)
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DTC 1330 Intake Backfire Detected

£F EDIS ECl Target Communications - m} X
File Page Flash CommPort PlotLog Settings Help
Service ) Error opening ECom module in HandleConnect, (error code =]
FControls ——=__ 'S 2s)
Not Connected ML REC -
| e || | No JNe | | L [ A
Hour Last Commit 0.000  HourHst 1] 0.000 Hour Het 2| 0.000
Intake Backfire Monitoring Intake Backfire Histogram (Lifetime) Intake Backfire Histogram (Recent)
MAP load (psia) MAP load (psia)
il o Rl et iosanociel ot e Y Speed fpm) [00 [ 00 [00 [00 [ 00 Speedfpm) [00 [ 00 [ 00 [00 | 00
Do |me ST e
Intake backfire latch time lil} :15 ,70 ,70 ’70 ,70 ,70 ,70 ’70 ’70 ,70 ,70 ,70 ,70
Intake backfire unlatch time ,—D ms b ¢ b b b g b b b 0 g g
0] 0 0 0 0 0 [ 1] 0 0 0 0
ATt [ 00 degFrsec 019 ro 10 1909 010 o010 10 09
o5 2 o[o oo oo oo Jo o oo
IV G iG] 0 deahifeec Intake Backfire Occumences Intake Backfire Occumences
Total intake backfires (ifetime) 0 occumences Total intake backfires (recent) 0 occumences
Cumulative time since reset 0000 hours
Intake backfire action request ~ Press to select action .. ¥
Intake Backfire Events (Recent)
Time (hours) Occumences
0 0
0 0
0 0
0 0
< >
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Step

DTC 1330 Intake Backfire Detected

Action

Value(s)

Yes

No

Did you perform the OnrBoard (OBD) System
Check?

Go to Step
)

Goto OBD
System Check
Section

When did the backfire occur (date, time, engine
hours)?

What conditions did the backfire occur in (engine
starting, load step, etc)

Was the backfire through the intake or exhaust?

Did the backfire occur on the master or slave side
of the engine (right or left)?

Are any fault codes active or historic in the master
AND slave ECM?

Download all fault snapshots and flight data
I DEYI T U Wemw[ 2Awms We O W ¢

Go to Step
3

Inspect for any obvious issues that may have
caused the event.

CHpedawt 't qld

HIO DURqRYULW '+ qd0
HIKEGUHq! RHC T

TKcect JWEUNRUOW

JIO GG RACqRYU

SystemOK

Go to Step
4)

Ignition Coil Wire Harness Inspection
¢ Ut GURqWg6IWHYROWEe! O
HYOUUHRQqQY! Wet Ws JaaWet W
HYUUUHRQQY! WnY! WRUHYI I 1
Hio Ut GUHqWnY!l WRYUUUHQRY
HIO Ut GUHqWNYI WGat 6 13T WHC
YI W Gl yel Wl GrROc¢GY 1O
T Ut GUHqWnY! W ¢GenNlWqY
JK Ut GUHqWNY! Ws ¢qldl WRUN
nid Ut GUHaqWnYI W JAHI Rt WRU
NDKAC! WHIYH DWeqqlUqRYUllg
YnWYRGWINWEt Alls JIGALWYI
#HYOUUHRQqQYI t 1O

SystemOK

Go to Step
5)

Remove each ignition coil from the engine one at a

time.

¢t Ut GUHRqWe UT W YRz G1WUqLW
FIJeqT WYl Wwavyvt 3O

Hid Ut GUHqWe UT WT YRz G WUqLW
Gec! Wéec2WagVY!l OWY!I Wnl ¢en
| JaY2c¢calo

HIO Ut GUHqWNYI! Ws ¢qldl WYl W
q6 JWRNURqRYUWHYRG KO

T Ut GUHEgqWNY! WG It BURDLW

SystemOK

Go to Step
(6)
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Step Action Value(s) Yes No
Remove each spark plug from engine one at a
time. pareplug g Replace spark
¢10 Ut GUHqWn VI WHYGqe dRO¢PUISATS0 1 o 0o | Goto Step
6 Yqé 1l b hours if not 7)
A0 Ot GURQW Gel t WGEHe NWHY a'rﬁadyd
FIDGYs Wet We W2 RE 2¢at0 replaced.
Measure resistance of spark plug. )
CKADGOCcHIUWRN Waq6 W 13t Rt q[3.57 kOhm =
CHHIUGqEHOUW2¢de IO Acceptable Go to Step
7 A WEt el BGRW0qW Whe RI 13t wfesistance SystemOK 8)
Gl YA Wwe U7 wae! w Yhe R alue
NUgqWc W2¢aRT WaWet el 3G
*M-Series Engine Only Crank sensor
8 Locate the crank sensor on bottom lefthand side specification is SvstemOK Go to Step
of flywheel housing and perform a crank sensor MHKN N M L y 9
gap verification. 0.015
In cases where the engine is within 100 hours of & /a1ve lash
valve lash PM, remove valve covers from engine
X ) : MUST BE Go to Step
9 |and perform a valve clearance inspection. Adjust erformed on SystemOK (10)
as required and reassemble per instructions in the P Id :
service manual. cold engine
fOGY | pdI@a WG AG W6 W Ge
HYRGOt AWe U WRNURqRYUWHYR
H! GRUT I Ws 6 RHG Waq 6 13! Ws 1J1
H! GRUT I WUINWRNURqRYULWH !}
21 RUDW@6 W et t WGAHG! WG
Install spark plugs.
¢ GGiO! W RUYGWHEG!I RALWNI W €l niace spark
AKANGHEcHIWE Gel t WGEE 2 N mﬁplugsifthep 6o to Step
10 UYqUIl Wl el RUNDWagd6 JWRUY Gsparkplugs (11)
Apply dielectric grease* to spark plug boots. have 750 hour;
N . or more of
Install and torque ignition coils and boots. .
operation

Connect electrical connections to ignition coils.
CHKEUt 21 DWq6 dWrRYUUWHQRY U
Gl YGUI G! 1O

Replace any damaged components found during
the evaluation.

POt WWAWL Gecql+W? RIGUHq! RH
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Step

Action

Value(s)

Yes

No

11

When you are ready to start the engine connect
the 4G Display software to the engine wire harness
diagnostic link connector.

Turn VSW (B+) on to the engine so the 4G display
AYUUUDHRQqt WagYWgd JWIUNRULW

Load the DWELL plot file template into the 4G
display software.

Start a plot file recording.
Start Engine.

Monitor engine for any abnormal conditions, fault
codes, fuel pressure expected vs actual.
CHKEGUHRIHcOGO! AWAYURqY!I W

Gl RGc¢l ! weUOl wt yrYUT ¢!

q61J! Wel UWs Rgé6 RUWE HANG
HO W? N9 Ws RG G WU Y g@ORiRA WRIT! |

melJilWagl RENARIE RGO WAHDWeO
Run the engine for 10 minutes while recording the
plot file data.

Save plot file data.
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DTC 1351- Spark Plug or Coil Failure

Hamess
connector
on valve
cover

/ & A BK Power Ground

./ J
/ g E BK/LG Analog Return

Y/BK Coil Driver #1

PK/
To 12V relayed power i ECM

Conditions for Setting the DTC

1 Key on, Engine on
9 Fault conditions: Ignition/spark drive circuitry (internal to the ECM) is overheating.
1 MIL: ON

1 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-20 (correlating to DTCs 1352360) follow inkind.

Diagnostic Aids:

1 Check plug gap on the cylinder associated with the fault.

9 Check for loose connections at the coil and spark plugs. Look for evidence of charring or
arcing around the spark plugs.

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

1 Ensure the use of highguality coils without a history of internal arcing or other failures.

1 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 temperatureare
lower.

1 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

OIL PRES&TEMP CONM (C18)

BLACK/LT GREEN 18 [ 1.,
LT GHREEM/WHITE 18 | 2 .- ;LE a PU3
LT GREEN/RED 16 | 300 o0

LT _GREEN/BLACK 18 | 45

Conditions for Setting the DTC

1 Check Condition: Key On
9 Fault condition: Temperature exceeds 235°F for over 3 seconds
T MIL: ON

1 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

1 Check the engine oil level and refill if necessary.

1 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.

1 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 ohmmet® 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 dermined whether the short is on the engine or in the OEM wiring you
can begin searching for the short and repair it.

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

1 Check for damages in the rotating assembly that is causing excessive heat buildup, extra
friction 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 inciese in
power output.
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DTC 1511- AUX Analog PU1 High

Vhat

1
S\ Supply

JUL pwm i

2
Hc ': open collector OILL def normlev/OILL def lowlev

3
Ground J__

Qil Sensor ECM

Conditions for Setting the DTC

1 Check Condition: Engine Running/Stopped Checked
1 Fault condition: Oil voltage> 4.8 Volts
1 MIL: ON

Fault Description

This fault sets if the measured oil temperature is outside the upper limit as defined in the calibratiorRequired
entry conditions for evaluation of this fault are the absence of any of the four faults below:

Oil Level and Temperature Sensor Loss

Oil Level and Temperature Sensor Voltage Out of Range
Oil Level Out of Range

Oil Temperature Out of Range

NOTE: TheOil voltage Too High fault is not reported in the EDISOIl T/L diagnostics state field and does not
illuminate the LED
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DTC 1511- AUX Analog PU1 High

Step Action Value(s) Yes No
1 Did you perform the OrBoard (OBD) System Go to Step Goto gED K
Check? - 2) System Chec
Section
> Key On, Engine Off 5 dDisoelz Dfil-lt Go to Step Go to Step
SystemModd HEqY GGl w play ©)) @)
code?
. Is QOil Go to Step Go to Step
3 Measure oil Voltage Voltage>4.8V72 5) ©6)

4 Intermittent Problem

Troubleshoot and correct the source of oil
5 | overheating

Re-test

6 Faulty Sensor
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DTC 1512- AUX Analog PU1l ow

Vhat

1
S\ Supply

JUL pwm i

2
Hc ': open collector OILL def normlev/OILL def lowlev

3
Ground J__

Qil Sensor ECM

Conditions for Setting the DTC

1 Check Condition: Engine Running/Stopped Checked
1 Fault condition: Oil voltage<0.2 Volts
1 MIL: ON

Fault Description

This fault sets if the measured oil temperature is outside the upper limit as defined in the calibratiorRequired
entry conditions for evaluation of this fault are the absence of any of the four faults below:

Oil Level and Temperature Sensor Loss

Oil Level and Temperature Sensor Voltage Out of Range
Oil Level Out of Range

Oil Temperature Out of Range

NOTE: TheOil voltage Too High fault is not reported in the EDISOIl T/L diagnostics state field and does not
illuminate the LED
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DTC 152 - AUX Analog PU1 Low

Step Action Value(s) Yes No
1 Did you perform the OrBoard (OBD) System Go to Step Goto gED K
Check? - ) System Chec
Section
> Key On, Engine Off o 5 dDisoelz Dfil-lt Go to Step Go to Step
Elt qualW~-YT Wl wEqYGCUT w play 3) 4)
code?
3 Measure oil Voltage Is Qil Go to Step Go to Step

\Voltage<0.2V? (5) (6)

4 Intermittent Problem

Troubleshoot and correct the source of oil
5 | overheating

Re-test

6 Faulty Sensor
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DTC 1514- AUX Analog P2 Low

AUX_Ana_PU ) AUX_Ana_PU EI
P

5VE o

AUX _ 5 VE
Vs=+5 VDC AUX

Sensor - Vs=+5 VDC

Sensor
1 ECM ECM

Conditions for Setting the DTC

Check Condition: Key On, Engine On

Fault condition: Qil voltage < 0.2 Volts

MIL: ON

AUXanalogPU2<0.2 volts

Configuration #1.: Auxiliary Sensor (proportional voltage type),
Configuration #2: Auxiliary Sensor (switcldype)

=A =4 =4 -4 4 =4

Fault Description

Theauxiliaryanaloginput circuit is customer specific and can be used to perform an action basedon asensor that
switches to ground or a sensorthat outputs a proportional voltage. Typical uses of the auxiliary circuit includes
switches that activate particular software strategies,switches that act asvehicle safetiesto triggerderate or
shutdown conditions, or auxiliary senders used to drive gauges.

The circuit internal to the ECM is connected in parallel with the regulated 5 VDC power supptythat whenno load

is connected to the circuit the feedback voltageis equal to 5 VDC.

Thisfault is active whenthe voltagefeedback from the sensoris below the limit defined in calibration.
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DTC 1514- AUX Analog PU2 Low

Step Action Value(s) Yes No
1 Did you perform the OrBoard (OBD) System Go to Step Goto gED K
Check? - 2) System_ ecl
' Section
Kev On. Enaine Off Does DST
~ey LN, Engine O display AUX PU
E! { qld URuihingd! i leglta{gje less Go to Step Go to Step
2 Operate engine at condition that set AUX PXIDTC n -
set thar_l the limit 3) (4)
Verify that AUX PXDTC is actives setin
calibration?
Does DST
Key On, Engine Off :
3 Ao Ull-YT DiwsAz UORUD )d(lspII?yAUXPL Got%Step Got%Step
Disconnect sensor from harness Avoltage ©) ©6)
>4.90V?
4 Intermittent Problem
Does DST
5 Jumper AUX PXto ground at the sensor display AUXPU Go to Step Go to Step
connector Xvoltage < (7 (8)
0.100 VDC?
Faultywire harness
6 Faulty ECM connection
Faulty ECM
7 Faulty operation/operating
Faulty Sensor
Faulty wire harness
8 Faulty ECM connection

Faulty ECM
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DTC 1515 AUX Analog D1 High

—_——— e — —— 5

SV Supply

-~

Analog Return

|
|
|
|
|
|
|
]
: AUX_Ana_PD
|
|
|
|
|
|
|

AUX Sensor ECM

Conditions for setting the DTC

1 Check Condition: EngineRunning/Stopped Checked
9 Fault condition: AUXanalog PD>4.8 volts
T MIL: ON

Fault Description

The auxiliary analog input circuit is customer specific and can be used to perform an action based on a sensor that
switches to ground or a sensor that outputs a proportional voltage. Typical uses of the auxiliary circuit include
switches that activate patticular software strategies, switches that act as vehicle safeties to trigger derate or
shutdown conditions, or auxiliary senders used to drive gauges.

The circuit internal to the ECM is connected in parallel ground so that when no load is connected to the circuit the
feedback voltage is equal to 0 VDC.

Thisfault is active whenthe voltagefeedback from the sensoris ABOVEhe limit defined in calibration.
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DTC 1515 AUX Analog PD1 High

Step Action Value(s) Yes No
Did you perform the OnBoard (OBD) System Go to Step Go to OBD
1 - System Check
Check? 2) Section
Key On, Engine® o
5 E't quUGW~YT U1 wA2UURUNDK Is AUX B {4 Go to Step Go to Step
Operate engine at condition that set AUX PXIDTC vactive? 3) (4)
set
Does DST
3 Key On, Engine Off display AUX®| Go to Step Go to Step
Disconnect sensor from harness {X voltage (5) (6)
>4.90V?
4 Intermittent Problem
Faulty wire harness
5 Faulty ECM connector Go t((;)Step Go t% Step
Faulty harness (8)
. Is resistance Go to Step Go to Step
6 Measure the resistance of 5v rtn 5P, e ©) (10)

Faulty operation/operating
Faulty Sensor

Faulty wire harness
8 Faulty ECM connection
Faulty ECM

9 Faulty sensor

Faulty wire harness
10 | Faulty ECM connection
Faulty ECM
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DTC 1516- AUX Analog PD1 Low

—_——— e — —— 5

SV Supply

-~

Analog Return

|
|
|
|
|
|
|
]
: AUX_Ana_PD
|
|
|
|
|
|
|

AUX Sensor ECM

Conditions for setting the DTC

1 Check Condition: Engine Running/Stopped Checked
9 Fault condition: AUXanalogPD<0.2volts
T MIL: ON

Fault Description

The auxiliary analog input circuit is customer specific and can be used to perform an action based on a sensor that
switches to ground or a sensor that outputs a proportional voltage. Typical uses of the auxiliary circuit include
switches that activate patticular software strategies, switches that act as vehicle safeties to trigger derate or
shutdown conditions, or auxiliary senders used to drive gauges.

The circuit internal to the ECM is connected in parallel ground so that when no load is connected to the circuit the
feedback voltage is equal to 0 VDC.

Thisfault is active whenthe voltagefeedback from the sensoris ABOVEhe limit defined in calibration.
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DTC 1516- AUX Analog PD1l ow

Step Action Value(s) Yes No
Did you perform the OnBoard (OBD) System Go to Step Go to OBD
1 - System Check
Check? 2) Section
Key On, Engine On o
5 E't quUGW~YT U1 wA2UURUNDK Is AUX PD {X} Go to Step Go to Step
Operate engine at condition that set AUX PXIDTC active? 3) (4)
set
Does DST
3 Key On, Engine Off display AUX PO Go to Step Go to Step
Disconnect sensor from harness {X voltage (5) (6)
>4.90V?
4 Intermittent Problem
Faulty wire harness
5 Faulty ECM connector Go t((;)Step Go t% Step
Faulty harness (8)
. Is resistance Go to Step Go to Step
6 Measure the resistance of 5v rtn 5P, e ©) (10)

Faulty operation/operating
Faulty Sensor

Faulty wire harness
8 Faulty ECM connection
Faulty ECM

9 Faulty sensor

Faulty wire harness
10 | Faulty ECM connection
Faulty ECM
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DTC 1517- AUX analog PU3 high / Oil Temp Sensor High Voltage

40 44
AUX ANA PU3 AUX ANA PU3
OIL PRESS|<>> oIL PRESS|<Z!
5V EXT1 5V EXT1
5V RTN1 5V RTN1

ECM ECM

MOVI8/N33¥9 11
JLIHM/N3349 11
MOVI8/N3349 11
a34/N3349 11

LNIY AS
1IX3 AS
LNLY AS
1IX3 AS

SS3dd 110
€Nd YNV XNY N334O 171/X0v18

€Nd YNY XNV N334O L1/X0v18

[}

¢
7]
LI

oI
===
e

4.5L & 6.7L WIRING OIL PRESSURE/TEMP SENSOR | | 20L WIRING OIL PRESSURE/TEMP SENSOR

Conditions for setting the DTC

1 Check Condition: Key On

9 Fault condition: AUX analog PU3 > 2.5 volts
T MIL: ON

1 Engine Shutdown

Fault Description

The auxiliary analog input circuit is customer specific and can be used to perform an action based on a sensor
that switches to ground or a sensor that outputs a proportional voltage. Typical uses of the auxiliary circuit
includes switches or sensors thatactivate particular software strategies, switches that act as safeties to trigger
derate or shutdown conditions, or auxiliary senders used to drive gauges.

This fault is active when the voltage feedback from the sensor is above the limit defined in calibration.
The fault code is generally setup to monitor oil temperature using the oil pressure/temp sensor. In cases wear
the oil temperature is higher than expected, the voltage at the ECM will increase, when the voltage at the ECM

AUX_Ana_PU exceeds 2.5volts, tHault code will activate.

The sensor is a negative temp coefficient (NTC) sensor which means as temperature increases, resistance
decreases. This in turn results in a higher voltage signal being sent to the ECM.
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DTC 1517- AUX analog PU3 high / Oil Temp Sensor High Voltage

Step Action Value(s) Yes No
. Goto Step  |Go to OBD Systen
2 -
1 |Did you perform the OrBoard (OBD) System Check? @) Check Sedion
5 Key ON, Engine On - Go to Step
Elt quUaGW~YT yw wwAzU0URUNDK (3)
1. Operate engine at condition that set AUX PU3 DTC 15
2. Open RawVolts page in 4G Display, monitor AUX PU 3
3 voltage (AUX_PU3_raw) Go to Step Go to Step
4) ®)
Is AUX _PU3 rawabove 2.5 volts?
Key On, Engine off . Go to Step
4 |Run Mode- bE qYGGUI w Engine OFF (6)
5 Intermittent problem, collect information on setting
conditions and attempt to replicate issue.
Disconnect oil pressure/temp sensor from engine wirg
6 harness. Voltage>4.90 Go to Step Go to Step
VDC? (7) (8)
Check AUX_PU3_raw in 4G Display
Jumper AUX PU® ground at the sensor connector
7 P 9 Voltage<0.100 Go to Step Go to Step
. . VDC? 9 8
Check AUX_PU3_raw in 4G Display ®) ®
Disconnect harness from oil pressure/temp sensor
and from ECM. : Repair circuit
Replace Oil . :
Less than 1 issue (high
8 . . L G« o Pressure/Temp ;
Using a DVOM measure resistance in wire harness Y6 U Wel, Sensor resistance) or
from terminal 2 at connector to terminal 71 at ECM replace harness
header connector.
. . Refer to engine
Measure oil temp with temp gun or thermakouple t0 | gpec sheet for
do determine if oil temp exceeds allowable max temp| max oil temp. |Diagnose cause o[  Replace Oil
9 high oil Pressure/Temp
temperature. Sensor

Is oil temp higher than max temp?

WP (Max) 235F
20L (Max) 250F
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DTC 1552 (111:0y Aux Dig 1 Low Voltage / Coolant Level Low

ENGINE INTERFACE CONN (C26)

(KEY sw) vsw A&

(NG PLD) AUX_PWMS+Recire 8
(LP PLD) AUX_PWM1+Recirc

24v (RLY PWR) D

AUX_PuM7_Ls B

START RELAY F&

PINK 18
WHITE/BLACK 18
ORANGE/BLACK 18
PINK/DK GREEN 15
LT BLUE/YELLOW 18
LT BLUE/PINK 18

uiL G | GREEN/YELLOW 18
(FUEL SELECT) AUX_DIG2 He | TAN/BROWN 18
Coolant Level ) AIJ]:JUSII::G[:I S ok BLUE /ORANGE 18
Sensor "GOV GRAY/DK_BLUE 18
VRN BLACK/LT GREEN 18

N BLUE/PINK 18
CANI

et P BLUE/WHTE 18— XX
AUX_PWMB+Recirc "¢|-BROWN/WHITE 18

GROUND S¢| BLACK 16

Conditions for Setting the DTC

1 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

1 MIL: ON during active fault

1 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. Tl MIL will light and the engine will shut down.

Diagnostic Aids

1.
2.

Begin by checking the engine coolant level. If it's low, refill it to the appropriate level.
If the coolant level is full, proceed to check the function of the coolant level switch:
a. Disconnect the coolant level switch. b. Clear any fault codes or alerts. c. Attempt to start the
engine again.
If the fault does not reoccur after disconnecting the switch, focus on examining the coolant level switch
itself.
However, if the fault persists even with the switch disconnected, the next step is to inspect the wiring
associated with the switch to ensure it's not shorted to ground:
a. Locate the wiring, which originates at the Vehicle Interface Connector (VIC) on the engine at
terminal K.
b. Disconnect the VIC.
c. Use an ohmmeter to check for a short to ground:
i.  Measure from pin K on the engine side of the VIC.
ii.  Measure from pin K on the OEM side of the VIC. d. Based on your measurements, determine
whether the short is on the engine side or in the OEM wiring.
Once you've identified the location of the short (engine side or OEM wiring), you can begin the process of
locating and repairing the short circuit.
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DTC 1572- AUX DIG4 high Coolant Level Stage 1 High Voltage

£\ Supply

rvw‘i E K E E AUX_DIG er‘—_I_

—_———— e L ——a

ALX_ANa_PD = | éj L
=V Supply
Analog Return 1
AUX Switch ECM
ALX Sensor ECM @000 | e

Conditions for Setting the DTC

1 Check Condition: Key On

9 Fault Condition: This fault is active when the voltage feedback from the sensor is ABOVE
the limit defined in calibration.

1 MIL: ON during active fault

1 Engine Shutdown

Fault Description

The auxiliary digital input circuit is customer specific and can be used to perform an action based on a sensor that
is switchable between two voltages as well as a center voltage. Typical uses of the auxiliary circuit include switches
that activate particular software strategies, switches that act as vehicle safeties to trigger derate or shutdown
conditions, or auxiliary senders used to drive gauges.

The circuit internal to the ECM is connected in parallel both with the regulated 5 VDC power supply as well as
ground, so that when no load is connected to the circuit the feedback voltage is equal to either 32 VDC or 0 VDC,
based on the switch state.
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DTC 1572- AUX DIG4 high Coolant Level Stage 1 High Voltage

Step Action Value(s) Yes No
. Goto Step  |Go to OBD Systen
2 -
1 |Did you perform the OrBoard (OBD) System Check? @) Check Sedion
Key ON, Engine On
5 E't quGW~YT yw wwAz2U0RUN IsAUX_DIG(N)| Goto Step Go to Step
DTC active? 3) 4)
Operate engine at condition that set AUX_DIG(N) DT
Key On, Engine Off DO(Iat'S DStT or
Multl-meter Go to Step Go to Step
3 . . display an AUX
Disconnect sensor/switch from harness DIG(N) voltage (5) (6)
Measure the input voltage of AUX_DIG(N) 2 5VDC?
4  |Intermittent Problem
Does DST or
multi -meter
5 display an AUX Go t((;)Step Go t(os)Step
DIG(N) voltage
>=5.5 VDC?
6 |Faulty sensor
7 |Faulty ECM ofFaulty Harness
8 [Replace with known good sensor and r¢est
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DTC 1574- AUX DIG5 high Coolant Level Stage 2 High Voltage

£\ Supply

rvw‘i E K E E AUX_DIG er‘—_I_

—_———— e L ——a

ALX_ANa_PD = | éj L
=V Supply
Analog Return 1
AUX Switch ECM
ALX Sensor ECM @000 | e

Conditions for Setting the DTC

1 Check Condition: Key On

9 Fault Condition: This fault is active when the voltage feedback from the sensor is ABOVE
the limit defined in calibration.

1 MIL: ON during active fault

1 Engine Shutdown

Fault Description

The auxiliary digital input circuit is customer specific and can be used to perform an action based on a sensor that
is switchable between two voltages as well as a center voltage. Typical uses of the auxiliary circuit include switches
that activate particular software strategies, switches that act as vehicle safeties to trigger derate or shutdown
conditions, or auxiliary senders used to drive gauges.

The circuit internal to the ECM is connected in parallel both with the regulated 5 VDC power supply as well as
ground, so that when no load is connected to the circuit the feedback voltage is equal to either 32 VDC or 0 VDC,
based on the switch state.
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DTC 1574- AUX DIG5 high Coolant Level Stage 2 High Voltage

Step Action Value(s) Yes No
. Goto Step  |Go to OBD Systen
2 -
1 |Did you perform the OrBoard (OBD) System Check? @) Check Sedion
Key ON, Engine On
5 E't quGW~YT yw wwAz2U0RUN IsAUX_DIG(N)| Goto Step Go to Step
DTC active? 3) 4)
Operate engine at condition that set AUX_DIG(N) DT
Key On, Engine Off DO(Iat'S DStT or
Multl-meter Go to Step Go to Step
3 . . display an AUX
Disconnect sensor/switch from harness DIG(N) voltage (5) (6)
Measure the input voltage of AUX_DIG(N) 2 5VDC?
4 [Intermittent Problem
Does DST or
multi -meter
5 0 display an AUX Go t((;)Step Go '[(08)Step
DIG(N) voltage
>=5.5 VDC?
6 |Faulty sensor
7 Faulty ECM or
Faulty Harness
8 [Replace with known good sensor and r¢est
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DTC1602- Relay Off High Voltage

| |
| — |
| | 1
| > | _—_ +12vDC
: B : Relay
| f
| |
|
|

Relay 2 ,  Relay —  +12vDC
e

Power
Fuse

| Vrelay

ECM

Engine Hamess

Conditions for Setting the DTC

1 Check Condition: Engine Running / Stopped Checked
9 Fault Condition: Relaycontrol off with VRelayvoltage >80.0% Vbat
1 MIL: ON during active fault

Fault Description
Certain models of the 4G ECM source power for part of the internal circuitry from the VRelay circuit, which also
supplies power to the engine harness. The VRelay is controlled by the ECM using one of the low side (LS) driver

This fault sets if the output for the power relay is off, with VRelay voltage greater than a calibratable percentage of
battery voltage.
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DTC 1602- Relay Off High Voltage

Step Action Value(s) Yes No
Goto OBD
1 Did you perform the OrBoard (OBD) System ) Go to Step System
Check? () Check
Section
Is VRelay
. >%VBat
5 Key ON, Engine © specified in Go to Step Go to Step
Locate VRelay voltage on EDIS RawVolts page the 3) 4)
calibration?
Did EDIS
VRelay Go to Step Go to Step

3 Locate power relay in the harness and remove it

\voltage go to
0.0vV?

(5)

(5)

4 Fault condition not present

Replace the Power relay with a new unit and
recheck.

Locate and repair short to power in the wiring
harness.
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DTC 163 - Relay On Low Voltage

[
o
I | ——
| D —  +12VDC
: B : Relay
| . -
| |
|
|

Relay 2 , Relay | —  +12vDC
o —

Power
Fuse

[ Vrelay

ECM

Engine Hamess

Conditions for Setting the DTC

1 Check Condition: Engine Running / Stopped Checked

9 Fault Condition: Relaycontrol on with feedback <20.0% Vbat
1 Injectors relay powered Yes

9 Ignition coils relay powered: Yes

1 MIL: ON during active fault

Fault Description

Certain models of the 4G ECM source power for part of the internal circuitry from the VRelay circuit, which also
supplies power to the engine harness. The VRelay is controlled by the ECM using one of the low side (LS) drivers.

This fault sets if the output for the power relay is on, with VRelay voltage less than a calibratable percentage of
battery voltage.

Please note:

1) If the injectors are relay powered (selection dropdown set to YES), all injector faults will be ignored while
this fault is active.

2) If the ignition coils are relay powered (selection dropdown set to YES) all injector faults will be ignored
while this fault is active.
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DTC 1603- Relay Off High Voltage

Step Action Value(s) Yes No
Goto OBD
1 Did you perform the OrBoard (OBD) System ) Go to Step System
Check? 2) Check
Section
Is VRelay
. <%\VBat
, | Key ON, Engine On szciﬂe din | GotoStep | GotoStep
Locate VRelay voltage on EDIS RawVolts page he 3) 4)
calibration?
3 |y Are DTG 685 Go to Step Go to Step
or 6987 set? 5) (5)
4 Fault condition not present
5 Refer to diagnostics for the set faultRepair and
retest.
Check power relay fuse. Repair as needed.
6

Check for battery voltage to and from the power
relay. Repair as needed.
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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 keyDN cycle
Engine shutdown will occur

= =4 =4 -4 =4

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- RTI 1 Loss

Step Action Value(s) Yes No
Goto OBD
1 Did you perform the OnBoard (OBD) System Check? - Go t((;)Step System Check
Section
Key ON, Engine Running
DST (Diagnostic Scan Tool) connected in System Intermittent
2 Data Mode Goto Step | problem Goto
3) Intermittent
Clear system fault code section
Does DTC 1612 reset with the engine idling?
Repair the circuit
Check ECM power and ground circuits Go to Step asfnecessgw.
3 Did the power and ground circuits check OK? (4) RRe erto Wiring
: epairs in Enging
Electrical.
4 Replace ECM Go to Step
s the replacement complete? (5)
Remove all test equipment except the DST. Connect an
disconnected components, fuses, etc.
Using the DST clear DTC information from the
ECM.
Turn the ignition OFF and wait 30 seconds. Start the
5 engine and operate the vehicle to full operating Svstem OK Go to OBD
temperature y System Check
Observe the MIL
Observe engine performance and drivability After
operating the engine within the test pararaters of
DTG1612 check for any stored codes. Does the
engine operate normally with no stored codes?
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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 keyDN cycle
Engine shutdown will occur

= =4 =4 -4 =4

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 1613 RTI 2 Loss

Step Value(s) Yes No
1 | Did you perform the OrBoard (OBD) System Go to Step Goto 8ED )
Check? - ) System_ ec
Section
Key On, Engine Running Does DTC
2 | System Data Mode 1613 reset GotoStep | Goto Step
Clear System Fault with engine ®3) )
idling?
P Are all Go to Step Go to Step
3 Check all power and ground circuits to ECM circuits, ok? 5) )

4 Fault is intermittent

5 Replace ECM with known good part and retest

6 Repair wiring to ECM and retest
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DTC 164 - RTI3 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 keyDN cycle
Engine shutdown will occur

= =4 =4 -4 =4

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 1614- RTI 3 Loss

Step Value(s) Yes No
1 | Did you perform the OrBoard (OBD) System Go to Step Goto 8ED )
Check? - ) System_ ec
Section
Key On, Engine Running Does DTC
2 | System Data Mode 1614 reset GotoStep | Goto Step
Clear System Fault with engine 3 4)
idling?
P Are all Go to Step Go to Step
3 Check all power and ground circuits to ECM circuits, ok? 5) )

4 Fault is intermittent

5 Replace ECM with known good part and retest

6 Repair wiring to ECM 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 keyDN cycle
Engine shutdown will occur

= =4 =4 -4 =4

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 1615-A/D Loss

Step Value(s) Yes No
1 Did you perform the OrBoard (OBD) System ) Go to Step st ?etr% gﬁg:k
Check? 2 Section
Key On, Engine Running Does DTC
2 System Data Mode reset with Go '[(%)Step Go t(cl)l)Step
Clear System Fault engine idling?
o Are all Go to Step Go to Step
3 Check all power and ground circuits to ECM circuits, ok? 5) ()

4 Fault is intermittent

5 Replace ECM with known good part and retest

6 Repair wiring to ECM 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 keyDN cycle
Engine Shutdown will occur

= =4 =4 -4 =4

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.

231|Page



DTC 1616- Invalid Interrupt

Step Value(s) Yes No
1 Did you perform the OrBoard (OBD) System i Go to Step st ?etr% gﬁg:k
Check? 2 Section
Key On, Engine Running Does DTC
2 System Data Mode reset with Go '[(%)Step Go t(cl)l)Step
Clear System Fault engine idling?
o Are all Go to Step Go to Step
3 Check all power and ground circuits to ECM circuits, ok? 5) ()

4 Fault is intermittent

5 Replace ECM with known good part and retest

6 Repair wiring to ECM and retest
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DTC 1625- J1939 Shutdown Request

BLUIPNK CANT ()

CAN Device

BLUWYHT CAN1 ()

ECM

Conditions for Setting the DTC

1 Check Condition: Key On

1 Fault Condition: Master ECM receives a shutdown request over the CAN network
1 MIL: ON during active fault

1 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 £ EDIS ECI Target Communications :
This fault is triggered in the master ECM whenever there ———= F'aSh_IQZTt:;:iLﬁLOQ Sk SR :
is a fault in the slave ECM that requires the engine to ECOHZ‘I o I@EE
shut down. The slave ECM doesn't have the authority to T -
shut down the engine on its own, so it sends a shutdown lm‘ com3 '
request over the CAN network tahe master ECM to get Coti4
the engine to shut down. Connect to the slave ECU and EE::E
check all stored fault codes to find the fault that cou?
triggered the shutdown on the master side. cong
CAN - ifak system USB
To access the secondary side ECM, Change your Configure CAN..
Comm Port (Configure ECOM) to Target CAN Address S
1. This will give you access to the secondary side L {;:T:szsgom !
ECM. VIS ©iE £ ECom Config., — (] %
If there are no stored faults on the slave ECM, check any [ s - _
other devices connected to the CAN network that are [FES= T T—— ":
capable of triggering an engine shutdown, such as © Enhariced Security Requesf E’ E
enset controllers or :
J PHmp controllers i -Cr::Efingr»:—TC:F'... o =8 = '
CAN Link Speed 250 Kbaud vI
EDIS CAN Tx Mode  Dynamic |
e [Toroet CAN Address 50 |

PCCAN Address 3| 250
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DTC 1626- CAN1 Tx Failure

BLUJP MK

F 3
[

CAN Device
BLUMWYHT

14

CAN1 (+)

15

CANT )

ECM

Conditions for Setting the DTC

9 Check Condition: Engine running

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

1 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

9 Verify that all CAN devices are powered and properly grounded
9 Verify that the CAN1 network is properly terminated
1 Check CAN1 wire routing with respect to noise sources (ignition coils, spark plug coil wires,

etc.) and shield if necessary
1 Check CAN1 (+) and-f wires for short circuits
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DTC 1627- CAN1 Rx Failure

BLU/PNK CAN1 (+)

CAN Device

BLUIAYHT CANT -}

ECM

Conditions for Setting the DTC

9 Check Condition: Engine running
1 Fault Condition: CAN1 Rx error 120 packets lost within 1 second
1 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

Step Action Value(s) Yes No
Goto OBD
1 Did you perform the OnBoard (OBD) System Check? - Go t((;)Step System Check
Section
Key ON, Engine Running :
. . . Intermittent
DST (Diagnostic Scan Tool) connected in System Go to Step problem Go to
2 Data Mode -
3) Intermittent
Clear system fault code section
Does DTC1627 reset with the engine idling?
. . Repair the circuit
Check that the ECM power connection C019 is as necessary
clean, tight and in the proper location. o7
3 Check that the ECM ground connection C010 is Go to Step Refer to Wiring
) . : 4) Re-pairs in
clean, tight and in the proper location. Enai
L ngine
Are the power and ground circuits OK? .
Electrical.
Repair the
Using a DVOM check for continuity betwee&CM shorted circtit as
: necessary. Refel Go to Step
4 pins 14 and 15 to Wiring Repairs (5)
Do you have continuity between them? viring ~epair
in Engine
Electrical.
Repair the
shorted to ground
Using a DVQM check for continuity to engine circuit as Go to Step
5 ground on pin 15. necessary. Refe 6)
Do have continuity to engine ground? to Wiring Repairs
in Engine
Electrical.
Repair the
shorted to ground
Usmg a DVQM check for continuity to battery circuit as Go to Step
6 positive on pin 15. necessary. Refe )
Do have continuity between them? to Wiring Repairs
in Engine
Electrical.
7 Replace the ECM Go to Step )
Is the replacement complete? (8)
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Step Action Value(s) Yes No

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 Go to OBD
8 | temperature System OK | System

Check
Observe the MIL

Observe engine performance and drivability After
operating the engine within the test pararaters of
DTG1627 check for any stored codes. Does the
engine operate normally with no stored codes?
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DTC 1628- CAN Address Conflict

BLU/PNK CAN1 (+)
14

F 3
[

CAN Device

BLUMYHT CANT )

ECM

Conditions for Setting the DTC

1 Check Condition: Engine running
9 Fault Condition: 5 or more address conflict errors
17 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 No
Goto OBD
1 Did you perform the OrBoard (OBD) System Check? - Go t((;)Step System Check
Section
Key ON, Engine Running
DST (Diagnostic Scan Tool) connected in System Intermittent
> | Data Mode Go to Step | problem Goto
3) Intermittent
Clear system fault code section
Does DTC1628 reset with the engine idling?
Key OFF
_ . Contact the
Disconnect one CAN device Repeat step 3| CAN device
Clear DTC 1628 unti_l all CAN manufa_qturer
o o _ devices have | for additional
3 Key ON (start engine if possible if not continue been CAN address
cranking for at least 3 seconds) disconnected | information Go
Wait 5 seconds one at a time to Step
4
Does DTC 1628 reset? @
4 Has the CAN device beereplaced, or address conflict Go to Step i
resolved? (5)
Remove all test equipment except the DST. Connect an
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 Go to OBD
5 temperature System OK System Check

Observe the MIL

Observe engine performance and drivability After
operating the engine within the test pararaters of DTG
1628 check for any stored codes. Does the engine
operate normally with no stored codes?
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DTC 1646- CAN2 Tx Failure

RECV/BLK CAMNZ +

CAN Device

REDAIHT CANZ -

ECM

Conditions for Setting the DTC

9 Check Condition: Engine running
1 Fault Condition: CAN Tx error 120 packets lost within 1 second
1 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

9 Verify that all CAN devices are powered and properly grounded

1 Verify that the CAN2 network is properly terminated

1 Check CAN2 wire routing with respect to noise sources (ignition coils, spark plug coil wires,
etc.) and shield if necessary

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

Conditions for Setting the DTC

1 Check Condition: Engine running
9 Fault Condition: CAN Tx error 120 packets lost within 1 second
T 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

9 Verify that all CAN devices are powered and properly grounded

91 Verify that the CAN3 network is properly terminated

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

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

RED/BLK CANZ
17 *

¥ 1

CAN Device

RED/WHT CAN2 -

ECM

Conditions for Setting the DTC

9 Check Condition: Engine running
1 Fault Condition: CAN2 Rx error 120 packets lost within 1 second
1 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 1649- CAN3 Rx Failure

RED/LT BLUE 16 V-RELAY

YEL[_D\"V/IB CAN3 T %_j

WHITE 18 CAN TERM
BLACK 16 GROUND 1 c 3 E]
GREEN 18 CAN3 - | r = :

RED/TAN 16  VBAT
LS—

Conditions for Setting the DTC

1 Check Condition: Engine running
1 Fault Condition: CAN3 Rx error 120 packets lost within 1 second
1 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 16501 CAN2 Address Conflict Failure

RED/BLK CANZ2
17 .

&

CAN Device

RED/WHT CANZ -

ECM

Conditions for Setting the DTC

9 Check Condition: Engine running
9 Fault Condition: 5 or more address conflict errors
T 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 1653t CAN3 Address Conflict Failure

YELLOW AN3+
78 —C

A

CAN device

REEN CANBS3-
2 79

A

ECM

Conditions for Setting the DTC

1 Check Condition: Engine running
I Fault Condition: 5 or more address conflict errors
T 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
9 Check Condition: Engine running
1 Fault Condition: Specific calibration variable checks do not return expected results
1 MIL: ON
1 Adaptive disabled, engine derated
Circuit description
The ECM checks certain safetyelated 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
1 Check Condition: Key On
1 Fault Condition: MOT file is too old for the given hardware revision level
1 MIL: ON
1 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 1674- Hardware ID Failure

Action Value(s) Yes No
Goto OBD
Did you perform the OnBoard (OBD) System Check? - Go t((;)Step System Check
Section
Key ON, Enginé®n Did DTC 1674
E| } G]Ulj LU"'YTUI I'bAZUURUDH:: OCCU.raﬁ:er GOtOStep GOtOStep
Operate engine atdle flashing new 3 (4)
Clear system fault MOT file?
Does DTC
1674 clear
Recompile with latest software and reflash the  |after Go to Step
ECM reflashing (8)
with new
software?
Does DTC
y 1674 reset Go to Step Go to Step
with engine (5) (6)
idling?
. Are all Go to Step Go to Step
Check all power and ground circuits to ECM circuits ok? ) (8)

Fault is intermittent

Repair wiring to ECM and retest

Replace ECM with known good part and retest
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DTC 2111-Unable To Reach Lower TPS

Electronic Throttle ECM
PNKAWHT DBW +
= 6 117
== TAN/ORN DBW -
5 116
TPS1 " PPLAT BLU TPS 1 Signal
_? 1 39
BLK/AT GRN Sensor Ground
i 3 20
TPS2 - LT BLU/DK BLU TPS 2 Signal
ra ) 40
I 4 LT GRN/RED 5 Volts
/ee/ 19
co17

Conditions for Setting the DTC

1 Check Condition: Cranking or Running

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

1 Engine shutdown

Circuit Description

Dual throttle position sensors are used within the throttle that use variable resistors to determine signal velge
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 TRSpercentages 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 openings 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. Testing the engine with a known good
throttle or swapping the throttles side to side on a @lrive engine and seeing if the problem moves are good ways
to diagnose a stuck throttle.

249|Page



DTC 2111-Unable To Reach Lower TPS

Step Action Value(s) Yes No
1 Did you perform the OrBoard (OBD) System Go to Step S Go to OBD
- ystem Check
Check? 2 Section
Key ON, Engine OFF -
DST (Diagnostic Scan Tool) connected in DBW In;?(r)rgllgrint
2 (Drive By Wire) test mode Go to Step Goto
Depress foot pedal until the throttle command is 3) Intermittent
between 63%68% section
Is the TPS 1 voltage greater than 2.0 volts?
Key OFF
Disconnect electronic throttle connector C017
Probe TPS 1 signal pitwith a test light connected Go to Step Go to Step
3 to battery voltage (6) (4)
Key ON
Does DST display TPS 1 voltage less than 0.2
volts?
Key OFF Repair the
Disconnect ECM wire harness connector CO01 circuit as
Key ON necessary. Go to Step
4 Using a DVOM check for voltage between thribg Refer to Wiring 5)
connector TPS 1signal pirl and engine Repairs in
ground Engine
Do you have voltage? Electrical.
5 Replace ECM Go to Step )
Is the replacement complete? (13)
Probe sensor ground circuit at ECM connector C001
6 with a test light connected to battery voltage Go '[(%)Step Go t((;)Step
Does the test light come on?
Key OFF Repair the
. . circuit as
Disconnect ECM wire harness connector C001 necessary
7 Using a DVOM check for continuity between throttle Go to Step R 7
. ; . efer to Wiring
connector signal ground pir3and ECM signal 8) ReDairs in
ground circuit pin 20 Eﬁ ine
Do you have continuity between them? EIectgric A
8 Replace ECM Go to Step )
Is the replacement complete? (13)
9 Check throttle for foreign object in bore Did Go to Step Go to Step
you find a foreign object in the bore? (20) (11)
10 Remove foreign object Go to Step i
Is the removal complete? (13)
Repair the
circuit as
Inspect the throttle wire harness connector termnals necessary. Go to Step
11 | for damage, corrosion or contamination Refer to Wiring (10)
Did you find the problem? Repairs in
Engine
Electrical.
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Step

Action

Value(s)

Yes

No

12

Replace throttle
Is the replacement complete?

Go to Step
(13)

13

Remove all test equipment except the DST. Connect an
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
DTG2111 check for any stored codes. Does the
engine operate normally with no stored codes?

System OK

Go to OBD
System Check
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DTC 2112- Unable To Reach Higher TPS

Electronic Throttle ECM
PNKMWHT DEW +
€I 6 117
o TAN/ORN DBW -
5 116
TPS1 o PPLAT BLU TPS 1 Signal
—% 1 39
BLK/AT GRN Sensor Ground
i 3 20
TPS2 6 LT BLU/DK BLU TPS 2 Signal
= ; 40
4 LT GRN/RED 5 Volts
/e/ 19
co17

Conditions for Setting the DTC

1 Check Condition: Cranking or Running

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

1 Engine shutdown

Circuit Description

Dual throttle position sensors are used within the throttle that use variable resistors to determine signal valgje
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 TPSp2rcentages 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 openingsacommanded. 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. Testing the engine with a known good
throttle or swapping the throttles side to side on a @rive 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
Go to OBD
1 | Did you perform the OrBoard (OBD) System Check? - Go to Step System Check
(2) Secti
ection
Key ON, Engine OFF
DST (Diagnostic Scan Tool) connected in DBW Intermittent
(Drive By Wire) test mode Go to Step problem
Goto
Depress’ foot pedal until the throttle command is63%- 3 Intermittent
68% section
Is the TPS voltage less than 2.0 volts?
Key OFF
Disconnect electronic throttle connector C017
. o . Go to Ste Go to Ste
3 | Probe TPS 1 signal circuit pith with test light (4) P @) P
connected to battery voltage
Key ON
4 Check throttle bore for foreign object Go to Step Go to Step
Did you find a problem? (5) (6)
5 Remove the foreign object Go to Step i
Has the object been removed? (11)
Repair the
circuit as
Check the electronic throttle connector terminalsfor necessary.
. o J Go to Step
6 | damage corrosion or contamination Refer to Wiring 7)
Did you find a problem? Repairs in
Engine
Electrical.
7 Replace throttle Go to Step i
Is the replacement complete? (11)
Key OFF Repair the
Disconnect ECM wire harness connector C001 Using nc;g;tgtsas
8 DVOM check for continuity between throttle Go to Step Refer (o &%n
connector TPS 1 signal pithand ECM TPS 1 signal pin 9) REDAIS | g
29 epairs in
Engine
Do you have continuity between them? Electrical.
Repair the
Using a DVOM check for continuity between shorted to
9 throttle connector TPS 1 signal pirl and engine g;%‘;g‘ig'mﬂt?s Go to Step
ground ry. kele (10)

Do you have continuity between them?

to Wiring Repairs
in Engine
Electrical.
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Step Action Value(s) Yes No

10 Replace ECM Go to Step i
Is the replacement complete? (12)
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

11 the engine and operate the vehicle to full operating System OK Go to OBD

temperature
Observe the MIL

Observe engine performance and drivability After
operating the engine within the test pararaters of
DTG2112 check for any stored codes. Does the
engine operate normally with no stored codes?

System Check
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DTC 2122- FPP1 High Voltage

A

Analog Return2

T | - VS

1
) |
1 41—4|
-] [
| ! =
1 | -
1 | 5V Supply1
! 1 1
| | L —
| F 1 f—
| | ,7 EPP1 Vs=+5VDC
1 P -« +
r P ! L
|

|
: | Analog Returni
| | L
|
1 1
: ! 5V Supply2
| | —I:
| | _

T Vs=+5VDC

: ! . FPP2/IVS 5=+
| | —
|
I !
. ! L]

ECM

Conditions for Setting the DTC

1 Check Condition: Engine Running / Stopped Checked
9 Fault Condition: FPP voltage > 4.8 volts
1 MIL: ON during active fault

Circuit Description

The FPP sensor is an electronic device that is coupled to a mechanically driven input as commanded by the
vehicle/engine operator. A FPP sensor may be, but is not limited to a foot pedal assembly, a caldger-sensor
assembly, or a rotary potentiometer. @neral sensor configurations consist of single potentiometer/haleffect with
IVS, two potentiometers/halteffects, or two potentiometers/hall-effects with IVS. The FPP sensor outputs are
proportional to the commanded input. The ECM uses the FPP sensor imis) to control the throttle and adjust the
BUNRUWKt WaYeTl WRUWYI T Wl WqYWeHERU2 I Waqd Wl Whe 3t qT WGY s L
power output, redundant sensors are generally used to ensure safe, reliable operation. In systenisat utilize a
mechanical throttle the foot pedal input is used to monitor the position of the mechanical throttle valve in order to
activate minimum or maximum governors. In electronic throttle controlsystems, the foot pedal position/throttle
control position sensor is used by the engine/equipment operator or system to commangither throttle position or

a governor speed target proportional to the inputo achieve desired system behavior

Fault Description

This fault will set if FPP1 voltage is higher than the limit defined in the engine calibration at any operating condition.
Fully redundant systems (when three sensors are compared) limited operation may result in setting codes without

requiring derates, havever, single, or non-redundant systems (FPP1 w/IVS) must command forced idle or engine

shutdowns depending on the type of system.
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DTC 2122- FPP1 High Voltage

Step Action Value(s) Yes No
L | Didyou perform the OrBoard (OBD) System GotoStep | (010980
Check? - @) System Chec
Section
Does DST
display FPP
\voltage greatel
2 | Key ON, Engin®ff than the fault | O 10 SteP Go to Step
i 3) (4)
gger value
defined in the
calibration?
- . Does DST
Disconnect the foot pedal from the wiring . Go to Step Go to Step
3 display OV
harness (5) ©6)
FPP voltage?
Does DST
display FPP
\voltage greatel
4 | Slowly depress FP while monitoring FPP voltage [than the fault Go t(()7)Step Go tc()S?tep

trigger value
defined in the
calibration?

5 Faulty foot pedal

6 Faulty wiring harness

Faulty FPP, or
7 Faulty Connection, or
Poor 5volt power supplycircuit

8 Intermittent Problem
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DTC 2123 FPP1 Low Voltage

A

Analog Return2

T | - VS

1
) |
1 41—4|
-] [
| ! =
1 | -
1 | 5V Supply1
! 1 1
| | L —
| F 1 f—
| | ,7 EPP1 Vs=+5VDC
1 P -« +
r P ! L
|

|
: | Analog Returni
| | L
|
1 1
: ! 5V Supply2
| | —I:
| | _

T Vs=+5VDC

: ! . FPP2/IVS 5=+
| | —
|
I !
. ! L]

ECM

Conditions for Setting the DTC

1 Check Condition: Engine Running / Stopped Checked
1 Fault Condition: FPP voltage 0.2 volts
1 MIL: ON during active fault

Circuit Description

The FPP sensor is an electronic device that is coupled to a mechanically driven input as commanded by the
vehicle/engine operator. A FPP sensor may be, but is not limited to a foot pedal assembly, a caldger-sensor
assembly, or a rotary potentiometer. @neral sensor configurations consist of single potentiometer/haleffect with
IVS, two potentiometers/halteffects, or two potentiometers/hall-effects with IVS. The FPP sensor outputs are
proportional to the commanded input. The ECM uses the FPP sensor imis) to control the throttle and adjust the
BUNRUWKt WaYeTl WRUWYI T Wl WqYWeHERU2 I Waqd Wl Whe 3t qT WGY s L
power output, redundant sensors are generally used to ensure safe, reliable operation. In systenisat utilize a
mechanical throttle the foot pedal input is used to monitor the position of the mechanical throttle valve in order to
activate minimum or maximum governors. In electronic throttle control systems, the foot pedal position/throttle
control position sensor is used by the engine/equipment operator or system to command eithénrottle position or

a governor speed target proportional to the input to achieve desired system behavior.

Fault Description

This fault will set if FPP1/FPP2 voltage is lower than the limit defined in the engine calibration at any operating
condition. Fully redundant systems (when three sensors are compared) limited operation may result in setting
codes without requiring derates however, single or noaredundant systems (FPP w/IVS) must command forced
idle or engine shutdowns depending on the type of system.
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DTC 2123 FPP1 Low Voltage

Step Action Value(s) Yes No
Did you perform the ORBoard (OBD) System GotoStep | .00 OBD
1 System Check
Check? 2 Section
Does DST
display FPP
\voltageless
2 Key ON, Engine Off than the fault Go t(%)Step Go t(z)Step
trigger value
defined in the
calibration?
Disconnect the foot pedal from the wiring Does DST
3 harness display FPP Go to Step Go to Step
Jumper the5V supply in the wiring harness to the |[voltage (5) (6)
FPP wire in the harness >4.8\?
Does DST
display FPP
\voltageless
4 Slowly depress FP while monitoring FPP voltage [than the fault Go t(()7)Step Go tc()S?tep
trigger value
defined in the
calibration?
5 Faulty foot pedal
6 Faulty wiring harness
Faulty FPP, or
7 Faulty Connection, or
Poor 5volt power supply circuit
8 Intermittent Problem
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DTC 2135 TPS1/2 Simultaneous Voltages Out of Range

Electronic Throttle ECM
PNKMWHT DBW +
L= 6 117
= TANIORN OBW -
5 116
Tesi[ % PPLAT BLU TPS 1 Signal
T 1 39
BLK/AT GRN Sensor Ground
l 3 20
TPS2 o LT BLU/DK BLU TPS 2 Signal
= g 40
4 LT GRN/RED 5 Volts
T 19
co17

Conditions for Setting the DTC

1 Check Condition: Key On, Engine running

9 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

1 MIL: ON during active fault

1 Engine Shutdown

Fault Description

Dual throttle position sensors are used within the throttle that use variable resistors to determine si@gl voltage
based on throttle plate position. TPS1 will read lower voltage when closed and TPS2 will read higher voltage when
closed. The TPS1 and TP®2rcentages 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 openingsacommanded. The TPS is not serviceable and in the event of a
failure the electronic throttle 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
1 Troubleshoot according to TPS1 voltage otf-range following DTC 122 and 123
procedures.

9 Troubleshoot according to TPS2 voltage otdf-range following DTC 222 and 223
procedures.
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DTC 2229 BP High Pressure

' BLKAT GRN 20 nsor Groun
W IAT Signal
> Mkl 2 = s | N\ANSBYT
3 LT GRN/RED 19 5 Volts
4 LT GRN a1 —MAP Signal
TMAP SENSOR ECM

Conditions for Setting the DTC

1 Check Condition: Key ON

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

1 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

Action Value(s) Yes No

Did you perform the OrBoard (OBD) System Go to Step S; ?etr% 8EeDck

Check? 2 Section

Key ON

DST (Diagnostic Scan Tool) connected in Intermittent
Goto Step | problem Goto

System Data Mode 3) Intermittent

Does DST display MAP pressure of 16 psia or section

greater?

Replace TMAP sensor.

Is the repair complete? Go to Step 4 )

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 Go to OBD

the engine and operate the vehicle to full operating System OK System

temperature Check

Observe the MIL

Observe engine performance and drivability After
operating the engine within the test pararaters of
DTG2229 check for any stored codes. Does the
engine operate normally with no stored codes?
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Description and Diagnostic Aids for Primary Coil Faults

Hardware/Circuit Description

The primary coil system consists of a coil driver responsible for firing the ignition coil for each cylinder. The fault
codes relate to issues detecting a shorto-ground, open circuit, or lowside short in the harness or within the
primary coil itself. The firing order determines the association of the coil driver to specific cylinders. The table
below provides the description and diagnostic aids for the fault codes listed:

The fault codes are dependent on whether the diagnostic software is connected to the MASTER ECM or the SLAVE
ECM.

1 If connected to the Master ECM, DTCs correspond taViaster-side cylinder numbers .
T If connected to the Slave ECM, the same DTCs correspond t&lave-side cylinder numbers .

Master and Slave Cylinder Numbering

1 The Master ECM considers Cylindert® as Cylinders 16 in Block Order.

1 The Slave ECM mirrors this but numbers Cylinders 12as Cylinders 16 when diagnosing faults.

1 Thismeans a DTC 2301 on the Master ECM refers to Cylinder 1, while a DTC 2301 on the Slave ECM refers
to Cylinder 12.

The chart below shows the correlation betweerDTCs, coil drivers , and cylinder numbers on the master and
slave sides of a 22L Engine. The firing order and cylinder mapping provided have been incorporated

Cylinder Block Number
Description DTC SPN FMI Master Side Slave Side
1 Primary Coil Shorted 2301 1268 6 1 12
1 Primary Loop Open or Lowside Short to Ground 2300 1268 5 1 12
2 Primary Coil Shorted 2304 1269 6 2 11
2 Primary Loop Open or Lovside Short to Ground 2303 1269 5 2 11
3 Primary Coil Shorted 2307 1270 6 3 10
3 Primary Loop Open or Lowvside Short to Ground 2306 1270 5 3 10
4 Primary Coil Shorted 2310 1271 6 4 9
4 Primary Loop Open or LovBide Short to Ground 2309 1271 5 4 9
5 Primary Coil Shorted 2313 1272 6 5 8
5 Primary Loop Open or Lovside Short to Ground 2312 1272 5 5 8
6 Primary Coil Shorted 2316 1273 6 6 7
6 Primary Loop Open or Lovside Short to Ground 2315 1273 5 6 7
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22L Cylinder Block Number Arrangement vs Firing Order

Master / Primary Engine Bank

4G ECM

SPK_COIL1a
SPK_COIL1b
SPK_COIL2a
SPK_COIL2b
SPK_COIL3a
SPK_COIL3b

MASTER
FO = Firing Order

Firing Order: 1-12-5-8-3-10-6-7-2-11-4-9

REAR / FLYWHEEL

SLAVE
FO = Firing Order

SPK_COILlb  FO4 @ @ FO1 SPK_COIL1a
SPK_COIL2b
SPK_COIL2a FO2 @ @ FOS5 -
SPK_COIL3b FO6 @ I@ FO3 SPK_COIL3a
SPK_COIL3a FO3 @ @ FO6 SPK_COIL3b
SPK_COIL2b FO5 @ . FO2 SPK_COIL2a
SPK_COIL1a FO1 @ @ FO4 SPK_COIL1b
FRONT / FAN
Cyl1 4 |—relowBlack
Ccyis 2 | Yelowiinite
cyis 3 Tan/Yellow
cylé 4 Yelow/Red
iz s Tan/White
Cyia & |—EnBle
Relay Power 7 | nk/Green
Els < & e e <
alg g B gle slg| 3¢
e £ g dp e
g &€ N E[E sig[  2g

Slave / Secondary Engine Bank

4G ECM

SPK_COIL1a
SPK_COIL1b
SPK_COIL2a
SPK_COIL2b
SPK_COIL3a
SPK_COIL3b

1
2
31
61
62

-BACK VIEW-

CONNECTOR,
2 POS FEMALE

c2
BACK VIEW

T —

91/

YYellow/Black

cyl 12
Yellow/White

Cyl2

Cyl3

2
1

Cyl5 Cyl &

cyl8

cyi 10 Tan/Yellow

Yellow/Red

Tan/White

|
Gy Tan/Blue

cid Pink/Green

1
2
3
Cyl7 4
5
6
7

Relay Power

-BACK VIEW-

CONNECTOR,
2 POS FEMALE
A=)
€0)]!
c2
BACK VIEW

x
]
&
o
H
£

Pink/Green

Tan/White
Pink/Green

eyl 1

TanfYellow
Pink/Green

cyl 10

Tan/Blue
Pink/Green

2
1

cylg

Yellow/White
Pink/Green
Yelow/Red
Pink/Green

cyls  cyi7
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Overview:

The 22L engine uses single spark plug shaft smart ignition coils, which are mounted directly on the spark plug. These
ignition coils integrate their own electronics and do not require higlvoltage ignition cables. They receive B+ power
from a common relayon Terminal 1 and are controlled by the ECM, which switches ground on Terminal 2 to fire the
spark plug.

Each ignition coil corresponds to a dedicated ECM spark coil circuit, which monitors its operation. A fault code is
triggered if the ECM detects a shofto-ground, open circuit, or lowside short in the ignition coil circuit.

Harness Pin & Wiring Verification

The ignition harness diagram identifies each ECM coil pin and its corresponding harness connector pin. If the
ignition coil is not functioning properly:

1. Verify that the correct ECM pin is providing the trigger signal to the ignition coil.

2. Check harness continuity for the specific coil circuit wire leading from the ECM to the ignition coil.

3. Inspect power and ground pin locations in the harness to ensure the correct pin supplies voltage.

Technician Notes:

Vv If power, ground, and ECM trigger are confirmed good, but the coil does not function,replace the coil .
V If there isno ECM trigger signal, check the ECM, crankshaft position sensor, and ignition timing settings
V If harness continuity is poor , repair or replace thedamaged wiring before proceeding.

Primary Coil Shorted T Additional Observations
¢ EqUGWNWuAl RGel ! WAL Rt q¢ U WNILY qb W3 WAUE Rt q¢ URIDWRY W
¢ EqUGWIWLE9~WNI RNNWI WERNU¢cGWENWI RnRHE qRYUb WS WEQ9 ~ WA ¢
¢ EqUGWT WAl RG¢!l tWwW9el |l JOqUWNIt b W3 WEFHIL + R21IIWH21 1 30q
Primary Loop Open T Additional Observations
¢ EqUGWNWuAI RG¢!l ! WAWY Rt q¢ URHNWRNIY b W Wf UnRURqUIWI 3t Rt
¢ EqUGWPWeice!l Ut WOYUqRU2Rq! W9 6WHAE b W5 WS GUWUWHRI Ha Raq LW
¢ EqUGWIWLEY~WNI RNNWI WERNUcGWENW!I RnRHC qRYUb WS WE9 ~ Wt q
Low-Side Short to Ground T Additional Observations
¢ EqUGWOoWn] ! YeUT WORI HaeRqWIOSWHL bW WOUWFGWHIT Wi VYs Wl 1J
¢ EqUGWPWbicc!l Ut WOYUqRUzRq! W96 WHE b W3 Wi RI VWRY W 6Y1 q
¢ EqUGWIWEY~WNI RNNJI WERNUcGWENI RnRACqRYUb W3 WE9 ~ WG ¢
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Step

Procedure

Expected Result

Tools Required

- Inspect the ignition coil for cracks,
burns, or carbon tracking.

- Check connector pins for bent,
corroded, or loose terminals.

No visible damage,

1. Visual Inspection corrosion, or loose None
- Inspect harness fordamaged or connections.
frayed wires.
- Ensure the coil boot and terminal are
clean.
- Set multimeter to DC Volts (V) Voltage shguld be24V +
system variance .
- Turnignition ON (engine not The correct harness pin
2. Power Supply running). should supply power.
Check (Harness Pin | - Probe theB+ (power) pin on the Multimeter
Verification) harness connector and a known
engine ground.
- Verify that the correct pin is receiving
power per theignition harness
diagram.
- Set multimeterto§ 6 Gt Wbl, b ReS|§tance should be/} LU
MIO=,
- Disconnect the coil harness If high resistance, inspect
3. Ground Circuit connector . harness ground points .
Check (Harness Pin | - Measure resistance between the Multimeter
Verification) harness ground pin and engine
ground.
- Verify ground path continuity based
on theignition harness diagram .
- Set multimeterto§ 6 Gt Wbl, b
4. Primary - Disconnect the ignition coil Resistance should be 3 _
Resistance Test connector . MIOP @©, LWrphdgs: M E Multimeter
- Measure resistance between thewo | MIOP M HII)P ,
coil pins .
- Disconnect the harness from the Continuity should be<
ECM and ignition coil. N,.
If open circuit or high
- Set multimeter to continuity mode resistance, inspect for
5. ECM to Caoil bl, b IO damaged wiring or loose
Harness Pin connectors . Multimeter

Continuity Check

- Check continuity between theECM
spark coil pin and the corresponding
harness connector pin .

- Refer to theignition harness
diagram for correct wiring.

6. ECM Trigger
Signal Verification

- Connect anoscilloscope probe to
the trigger/ground pin of the coll
connector.

Asquare wave pulse
(switching between OV

Oscilloscope (If
Available)

265|Page




- Crank the engine and observe the and 5-24V) should be

waveform. visible.

- Use acurrent clamp meter on the
7. Primary Current H Y Robwet wide . Coil should draw8A + Clamp Meter
Test - Crank the engine and measure 0.5Abefore cutoff.

current draw.

- Use an oscilloscope or ignition tester
36igggngs{gut \C/;t’)llta;eHot]tlp;lif].Y Wa ¢ hight 1 LU Secondary output voltage | Oscilloscope / HV

. . should be 28kV + 10% Probe

Check - Capture waveform during engine

cranking.

- Connect anadjustable spark tester | Astrong, blue spark
_?_-egtpark Output qYWq6WWHYRG K WY e qfshould be present at a Spark Tester

- Crank the engine and observe spark.| 6mm gap.

- Exchange the suspected coil with _
10. Swap Test (If another known-good coil. The expected readings

. should match a known None

Needed) - Repeat steps5-9 on both cails. good coil.

- Verify if readings change.

- Reconnect all components.

. - Clear fault codes usingEDIS 4G .

11. _F_ma! software | 9 No issues found, EDIS 4G Software
Verification . . consistent performance.

- Start the engine and verify stable

operation.

Step | Action Value(s) Yes No

1 Did you perform the OnBoard (OBD) - Go to Step | Go to OBD
System Check? 2 System

Check
Section

2 Key ON, Engine Off. System Mode = TPS1 voltage low (< 1.00 Go to Step | Go to Step
"Stopped". Enable "DBW Test" mode. | VDC) at 0% TPS by 3 4

design

3 Key ON, Engine Off. System Mode = TPS1 voltage < 0.200 | Goto Step | Go to Step
"Stopped". With the throttle closed, VvDC 5 7
check if DST displays a TPS1 fault
condition.

4 Slowly sweep throttle position while TPS1 voltage < 0.200 Go to Step | Go to Step
observing TPS1 voltage. System Mode 5 VDC 5 6
"Stopped".

5 Key Off. Disconnect throttle from TPS1 voltage > 4.0 VDC| Go to Step | Go to Step
harness. Jumper 5Vrefl to TPS1 signal 9 10
circuit at throttle connector. Key ON,

Engine Off. System Mode = "Stopped".

6 Slowly sweep throttle position while TPS1 voltage ever falls | Go to Step | Intermittent
observing TPS1 voltage. System Mode = below 0.200 VDC 7 problem.
"Stopped".

266|Page




DTC 2300 1 Primary Loop Open or LowSide Short to Ground

Harmess
connector
on valve
cover
A A BK 69 Power Ground
& = BK/LG Analog Return
" ) )
c 3 YIBK 1 Coil Driver #1
J// D 5
PK/DG
To 12V relayed power ECM

Conditions for Setting the DTC
1 Check Condition: Key ONEngine On

9 Fault Condition: If dwell current control = 'Adaptive Dwelldwell adjustment >= 1 ms,or total
dwell >= 4ms If dwell current control ='Monitor Only': final current <0.5 amps,and crank

dwell (externalmodule only) < 90ms.
9 MIL: ON for active fault
1 Adaptive: Disabled

Circuit Description

Coil driver #1 fires either the 1st cylinder in the firing order or the 1st cylinder in the block order depending on the

HYUnRNDzl ¢qRYUWYnWaqd WWhf UTWUHqY!I o EGel t W?2R¢NUYY qRHEL

is to detect a shoriZoZyround or open circuit in the harness or internal to the primary coil.

Fault Description

This fault will set if the ECM detectx number of coil firings in which the adaptive dwell adjustments greaterthan
y ms. or the total dwell is greaterthan w ms. and battery voltage is greater tharz volts as defined in the diagnostic

calibration.
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DTC 2300 1 Primary Loop Open or LowSide Short to Ground

Step Action Value(s) Yes No
1 Did you perform the OrBoard (OBD) System Go to Step Goto gED K
Check? - @) System Chec
Section
Key ON Engine Running Does DST
2300 reset Go to Step Go to Step
2 | System Data Mode With engine 3) @)
Clear System Fault idling?
Key Off Does the
Disconnect harness from the ECM DVOM
5 | Disconnect the ignition coil from the harness display a Go to Step Go to Step
Using a high impelance DVOM measure the resistance of () 6)
resistance between pin 27 of the ECM connector [5.0 Ohms or
and pin C of the coil connector less?
4 Intermittent fault
Does the
DVOM
¢ | Usinga DVOM measure the resistance between pins C display a Go to Step Go to Step
and D on the ignition coil resistance of (7) (8)
5.0 Ohms or
less?
6 Find and repair the open in the harness
7 Faulty connection at ECM or coibr Faulty ECM
8 Replace faulty coil
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DTC 2301- 1 Primary Coil Shorted

Harness
connector
on valve
COvVer
A A BK 69 Power Ground
B = BKJ/LG Analog Return
r ) )
c 3 Y/BK 1 Coil Driver #1
_FF// D 5
PE/DG
To 12V relayed power ECM

Conditions for Setting the DTC

1 Check Condition: Key ON, Engine On

1 Fault Condition: If dwell current control = 'Adaptive Dwell' dweladjustment =-1 ms, or total
dwell <=1 ms; If dwell current control ='Monitor Only": dwell adjustment <5.5 amps,or total

dwell < 90us.
9 MIL: ON for active
i1 Power derate 1
1 Adaptive: Disabled

Circuit Description

fault

Coil driver #1 fires either the 1st cylinder in the firing order or the 1st cylinder in the block order depending on the

HYUnRNDzl ¢qRYUWYnWaqd WWhf UTUHqY!I o EGel t W?2R¢NUYY qRHEL

is to detect a shoriZoZyround or open circuit in the harness or internal to the primary coil.

Fault Description

This fault will set if the ECM detectx number of coil firings in which the adaptive dwell adjustments greaterthan
y ms. or the total dwell is greaterthan w ms. and battery voltage is greater tharz volts as defined in the diagnostic

calibration.
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DTC 23 - 1 Primary Coil Shorted

Step Action Value(s) Yes No
1 Did you perform the OrBoard (OBD) System i Go to Step S; ?etr% gEeDck
Check? (2) Section
Key ON, Engine Running Does DST
2301 reset Go to Step Go to Step
2 | System Data Mode With engine 3) )
Clear System Fault idling?
Key Off Does the
Disconnect the ignition coil from the harness D.VOM
_ o display a Go to Step Go to Step
3 Using a high impedance DVOM measure the resistance of (5) (6)
resistance between pirs C and Don the ignition 150h
coil . ms or
more?
4 Intermittent fault
Disconnect harness connector from the ECM
Checkbetween pin 27 of the ECM connector and pin C s circuit
; Go to Step Go to Step
5 of the cail connector for a short to ground <horted? 7) (8)
NOTE Perform this test using a DVOM and check one
pin at a time to battery ground
6 Replace the cail
7 Repair short to ground in hamess
8 Faulty coil or faulty ECM
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DTC 3011- UEGOL1 Internal Processor Fault

UEGD SENSOR ECM
LEGOD

SENEE CONTROL UEGOS
d 2
CONTROLLER

| PuMPisEnsE RETURN i —
2 1/63 'y
| PLWAP CELL
A
PLIMIP CONTROL UEBaE
1 50/8

TRIM RESISTOR

(4]

] UEGDR

WA 5 z
WO 2."r9
HEATER L ]
HEATER CONTROL FEEDRACK
3 683/62—
{3 | MICRD
=5 vmaTER emm CONTROLLER
"
L 4 %
T S¥STEM POWER RELAY
- W J_ GROUND J_
Vrelay N -

Conditions for Setting the DTC

1 Check Condition: Key ON, Engin&unning

9 Fault Condition: Break in communication has occurred between the UEGO controller and
the main microZcontroller (both devices inside the ECM). The UEGO controller is no longer
responsive.

9 MIL: ON for active fault

1 Adaptive: Disabled

Circuit Description

A UEGO sensor measures the exhaust content across a widange of aifuel ratios with a linear output
proportional to lambda/equivalence ratio/airZuel ratio. Internal to the ECM there is an application specific
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 functioningnd communicating with the main
microcontroller for proper emissions control.

Fault Description

This fault may 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. This fault should be configured
to disable adaptive karn for the remainder of the keitycle to avoid improperly learning the adaptive learn table
and may be configured to disable closed loop.

Diagnostic Aids

1 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 to zero.

1 Verify the ECM ground is sufficient (clean and tight to the engine block)

1 Swap ECM with a known good part, run engine for 10 minutes, and then retest
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DTC 302 - UEGO1 Heater Supply High Voltage

UEGD SENSOR ECM
SEMSE CONTROL UEGDS
f2 I_
= _ UEGD
d SEMSE CELL COMTROLLER
PUMP/SENSE RETURN LAEB00 —
51,/63 'y
= | PumPCELL
iy
FUMP CONTROL UEGOP
1 50/8
TRIM RESISTOR
UEGOR
TATAY § 52/9
— HEATER 1
HEATE R CONTROL FEEDB ACK
3 53/612—
T
> MICRD
- CONTROLLER
{3" HEATER UEGCH
-
4
)
TO SYSTEM POWER RELAY
o J_ GROUND J_

Vrelay

Conditions for Setting the DTC

1 Check Condition: Key ON, Engine Running

1 Fault Condition: UEGOheater supply voltage> 32 volts
9 MIL: ON for active fault

1 Adaptive: Disabled

Circuit Description

A UEGO sensor measures the exhaust content across a widange of aifuel ratios with a linear output
proportional to lambda/equivalence ratio/airZuel ratio. The sensor is heated with an internal resistor 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 contijnal for a short to Vbattery. If the control
signal does not reach zero volts when the heater is turnechahen the circuit is not functioning properly. The UEGO
heater circuit must always be functioning for proper emissions control.

Fault Description

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 ECM. This fault should be configured to disable adaptive learn for
the remainder of the leyZycle to avoid improperly learning the adaptive learn table and may be configured to
disable closed loop.
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DTC 3012- UEGO1 Heater Supply High Voltage

Step Action Value(s) Yes No
Did you perform the OrBoard (OBD) System Go to Step Goto OBD
! - System Check
Check? ) fom Cr

Key ON, Enginétopped

Disconnect the harness from the UEGO Sensor
With a DMM,measure the heater resistance and Is the Go to Step Go to Step
2 |look for short. (For both Bosch sensor, measure thffesistance < 3) 4)

resistance between the white and grey lines 0.5 ohms?
connected to pins 3 and 4.) Normal resistance is
approximately 2.5 ohms.

Disconnect the harness from the UEGO sensor ar
ECM

Check the heater control signal (Test betweeRin 3fj< ~irqr i
3 | of the UEGO sensor and Pin 75 of the ECM) for a IS Clrcut Go t% Step Go t% Step
short to Vbattery. NOTE Perform this test using a [shorted? () 6)
DMM and check one pin at a time to the positive
battery terminal

UEGO heateelement has short.
Replace UEGO sensor

5 Repair short to Vbattery in harmness

6 Replace ECM
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DTC 3014- UEGOL1 Cal Resistor Voltage High

UEGD SENSOR ECM

SENEE CONTROL UEGDS
ﬁ $
6 UEGD

= | SEMESE CELL CONTROLLER

I/ PUMF/SENSE RETURN UEGDC —
/]_\ 2 1/63 ry
= | PUMIP CELL
iy
PUMP CONTROL UEGDP

4]

1 50/8)
TRIM RESISTOR
UEGOR
ATAY 5 32/9
— HEATER 1
HEATE R CONTROL FEEDE ACK
3 53/612—
T
" MICRO
- CONTROLLER
{3" HEATER UEGOH
-
= (_l
4
)
 TOEYSTEM POWER RELAY GROUND

Vrelay

Conditions for Setting the DTC
9 Check Condition: Engine Runnin{topped Checked
1 Fault Condition: Voltage feedback from the UEGO calibration resistor is high.
9 MIL: ON for active fault
1 Adaptive: Disabled

Circuit Description

A UEGO sensor measures the exhaust content across a widange of airfuel ratios with a linear output
proportional to lambda/equivalence ratio/air-fuel ratio.

Typically UEGO sensors will have a calibration resistor built into the connector. This provides calibration
information to the ECM, allowing the ECM to interpret the signals from the sensor correctly

The ECM examines the sensors in order-4). The first precatalyst sensor found will be associated with Bank 1.
The second precatalyst sensor will be associated with Bank 2 or will be used for averaging. The first pasttalyst
sensor will be associatedwith Bank 1. The second postatalyst sensor will be associated with Bank 2

Fault Description

This fault will set when the UEGO calibration resistor signal does not achieve zero volts when the UEGO is switched
on. This may be caused by an internal fault within the ECM.
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DTC 3014- Cal Resistor Voltage High

Step Action Value(s) Yes No
Did you perform the OrBoard (OBD) System Go to Step Goto OBD
! - System Check
Check? ) fom Cr

Key 0f, Engine Stopped
Disconnect the harness from the UEGO Sensa@nd

ECM L
> | Checkthe sense control signal (test between Pin 'S CIrcuit GotoStep | Goto Step
of the UEGO sensor and the EClpin assigned to  [shorted? 3) 4)

UEGOS) for a short to VbatteryNOTE: Perform this
test using a DMM and check one pin at a time to

battery plus.

3 Repair short to Vbattery in harness

4 Faulty UEGO Sensor or Faulty ECM
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DTC 3020- UEGO1 Sense Cell Voltage High

UEGO SENSOR ECM
LEGO

SENEE CONTROL UEGOS
: 2
COMTROLLER

= ]
I/ PUMP/SEMSE RETURN UEGOT |
= | PUMPCELL
PUMP CONTROL [ —
! 50/8

ELL

(o —
A
E
|

4]

.

TRIM REEBISTOR

A
TATAY, 3 52/9
— HEATER 1
HEATER COMTROL FEEDEACK
3 53/631—
{;_, MICRD
S e —— CONTROLLER
-
I—
‘
_ TOSYSTEM POWER RELAY J_ GROUND J_
Vrelay B )

Conditions for Setting the DTC

1 Check Condition: Engine Running

9 Fault Condition: Voltage feedback from the UEGO sensor sense control signal is equal to
battery or supply voltage (short to Vbattery.)

1 MIL: ON for active fault

1 Adaptive: Disabled

Circuit Description

A UEGO sensor measures the exhaust content across a widange of aifuel ratios with a linear output
proportional to lambda/equivalence ratio/airAuel ratio. The sensor has a sense control signal between the sense
cell and the ECM. The ECM monitors the sense control signal for a short to Vbattery. The UEGO sense circuit must
always be functioning for proper emissions control.

Fault Description

This fault will set when the UEGO sense control signal is continuously equal to battery voltage (short to Vbattery.)
This may be caused by a faulty UEGO sensor or a short in the harness to Vbattery. This fault should be configured
to disable adaptive learnfor the remainder of the keytycle to avoid improperly learning the adaptive learn table
and may be configured to disable closed loop
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DTC 3020 Sense Cell Voltage High

Step Action Value(s) Yes No
Did you perform the OrBoard (OBD) System Go to Step Goto OBD
! - System Check
Check? ) fom Cr

Key Off, Engine Stopped
Disconnect the harness from the UEGO Sensor ar
ECM _ ~ |Is circuit Go to Step Go to Step
2 | Check the sense control signal (test between Pin 8shorted? (3) (4)

of the UEGO sensor andPin 18of the ECMN) for a '

short to Vbattery. NOTE: Perform this test using a
DMM and check one pin at a time to battery plus.

3 Repair short to Vbattery in harness

4 Faulty UEGO Sensor or Faulty ECM
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DTC 302 - UEGO1 Sense Cell Slow To Warm Up
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Conditions for Setting the DTC

9 Check Condition: Engine Runnin{ptopped Checked

9 Fault Condition: Internal fault message communicated to ECM over CAN
1 MIL: ON for active fault

1 Adaptive: Disabled

Circuit Description

A UEGO sensor measures the exhaust content across a widange of airfuel ratios with a linear output
proportional to lambda/equivalence ratio/air-fuel ratio.

UEGO sensors comprise of both a pump cell and a sense cell.
If the pump cell is at it drive limit it means it is no longer in control. This
fault is only applicable to nonsmart NGK UEGO sensors.

The ECM examines the sensors in order-d). The first precatalyst sensor found will be associated with Bank 1.
The second precatalyst sensor will be associated with Bank 2 or will be used for averaging. The first pasttalyst
sensor will be associatedwith Bank 1. The second postatalyst sensor will be associated with Bank 2.

Fault Description

9 Poor harness connections
1 Faulty sensor

NOTE: The UEGOsense cell slow to warm up faults are currently only "set" when running the Closed-Loop
test from the Tests page in EDIS. As such these will not complete during normal operation of the engine.

Diagnostic Aids

1 Check harness (postcontrol box harness, sensor side) for poor connections
1 Replace sensor with known good unit and rgest
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DTC 305 - UEGO1Sense Cell Impedance High
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Conditions for Setting the DTC

T
1

T
1

Check Condition: Engine Running/Stopped Checked

Fault Condition: Pump cell did not warm up within the time limit, owvarmup period and
additional 180.0 secondselapsed without achieving normal operation

MIL: ON for active fault

Adaptive: Disabled

Circuit Description

A UEGO sensor measures the exhaust content across a widange of airfuel ratios with a linear output
proportional to lambda/equivalence ratio/air-fuel ratio.

UEGO sensors comprise of both a pump cell and a sense cell.

If the pump cell is at it drive limit it means it is no longer in control. This

fault is only applicable to nonsmart NGK UEGO sensors.

The ECM examines the sensors in order-4). The first precatalyst sensor found will be associated with Bank 1.
The second precatalyst sensor will be associated with Bank 2 or will be used for averaging. The first pasttalyst
sensor will be associatedwith Bank 1. The second postatalyst sensor will be associated with Bank 2.
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Fault Description

For nonsmart sensor this fault is set if the sensor does not warm up and achieve normal operation within the
specified time limit. This may be a result of

i Poor harness connections
1 Faulty sensor

For smart CAN based UEGO sensors this fault is internally triggered and communicated to the ECM via the CAN
bus.

NOTE: TheUEGO sense cell slow to warm up faults are currently only "set" when running the Closed.oop test
from the Tests page in EDIS. As such these will not complete during normal operation of the engine.

Diagnostic Aids

1 Check harness for poor connections
1 Replace sensor with known good unit and réest
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DTC 302 - Drift Is Out-Of-Tolerance
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Conditions for Setting the DTC

1 Check Condition: Engine Running/Stopped Checked

1 Fault Condition:u UEGO drift compensation accumulator <12.0%]Ip or > 12.0%lp
1 MIL: ON for active fault

1 Adaptive: Disabled

Circuit Description

A UEGO sensor measures the exhaust content across a widange of airfuel ratios with a linear output
proportional to lambda/equivalence ratio/air-fuel ratio.

UEGO sensorsomprise both a pump cell and a sense cell.
If the pump cell is at it drive limit it means it is no longer in control. This
fault is only applicable to nonsmart NGK UEGO sensors.

The ECM examines the sensors in order-d). The first precatalyst sensor found will be associated with Bank 1.
The second precatalyst sensor will be associated with Bank 2 or will be used for averaging. The first pasttalyst
sensor will be associatedwith Bank 1. The second postatalyst sensor will be associated with Bank 2.

Fault Description

This fault will set when the UEGO drift adjustment (accumulator) exceeds the maximum positive or negative
thresholds (pump current Ip) set in the diagnostic calibration. This fault is caused by a faulty UEGO sensor.

Diagnostic Aids

Due to the nature of thisfault and given the internal diagnostic checks that occur prior to setting this fault, the best
diagnostic course of action is to replace the sensor and clear the code.
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DTC 3030 Dirift Is Out-Of-Tolerance T Level 2
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Conditions for Setting the DTC

1 Check Condition: Engine Running/Stopped Checked

f [ ¢cedaqWo VYUl BEGR Hrifl eotpensation accumulator <15.0% Ip or > 5.0%lp
1 MIL: ON for active fault

1 Adaptive: Disabled

Circuit Description

A UEGO sensor measures the exhaust content across a widange of airfuel ratios with a linear output
proportional to lambda/equivalence ratio/air-fuel ratio.

The UEGO sensor should read a fixed value in fresh air. The UEGO drift can be determined by comparing the fresh
air reading with the expected fresh air reading.

The fresh air reading is taken during Fuel Shut off. A new measurement is attempted during every FSO event and
the successful measurements are fed into an accumulator, to provide a smooth accurate reading

The ECM examines the sensors in order-4). The first precatalyst sensor found will be associated with Bank 1.
The second precatalyst sensor will be associated with Bank 2 or will be used for averaging. The first pasttalyst
sensor will be associatedwith Bank 1. The second postatalyst sensor will be associated with Bank 2.

Fault Description

This fault will set when the UEGO drift adjustment (accumulator) exceeds the maximum positive or negative
thresholds (pump current Ip) set in the diagnostic calibration. This fault is caused by a faulty UEGO sensor.

Diagnostic Aids

Due to the nature of this fault and given the internal diagnostic checks that occur prior to setting this fault, the best
diagnostic course of action is to replace the sensor and clear the code.
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DTC 3031- UEGO1 Heater Open/Ground Short
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Conditions for Setting the DTC

9 Check Condition: Key On

1 Fault Condition: UEGO heater lowside feedback < 5% of Vbattery for 2 seconds and PWM duty cycle
<5%

9 MIL: ON during active fault

9 Closed Loop Disabled

Fault Description

A UEGO sensor measures the exhaust content across a widange of airfuel ratios with a linear ouput
proportional to lambda/equivalence ratio/air-fuel ratio. The sensor is heated with an internal resistive element that
is supplied by the battery voltageand 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 §fthen the circuit is not functioning properly. The UEGO
heater circuit must always be fundioning 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 Ooen/Ground Short

Action Value(s) Yes No
Did you perform the OrBoard (OBD) System i Go to Step S; ?etr% gEeDCk
Check? (2) Section
Key Off, Engine Stopped
Disconnect the harness from the UEGO Sensor ar
=eM ISthe Go to St Go to St
resistance > 5( ° % ep oo Step
With a DMM, measure the heater resistancéFor  |ohms? (3) (4)
Bosch sensor, measure the resistance between th
white and grey linesconnected to pins 3 and 4.)
Normal resistance isapproximately 2.5 ohms.
UEGO heater element is bad
Replace UEGO sensor
Does
Disconnect the harness from the ECM continuity exist
With DMM, check for continuity in the harmess on the |(Is resistance<|  Go to Step Go to Step
heater control signal (Test between Pin 3 on the UEG(5 ohms)? (5) (6)

sensor connector and Pin 75 on the ECM connector)

Replace ECM

Repair/Replace circuit in harness
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DTC 3032- UEGO1 Heater Short to Power
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Conditions for Setting the DTC

T
1

1
1

Check Condition: Key On

Fault Condition: UEGO heater lowside feedback < 90% of Vbattery for 2 seconds and PWM
duty cycle < 90%

MIL: ON during active fault

Closed Loop Disabled

Fault Description

A UEGO sensor measures the exhaust content across a widange of airfuel ratios with a linear ouput
proportional to lambda/equivalence ratio/air-fuel ratio. The sensor is heated with an internal resistive element that
is supplied by the battery voltageand 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 @fthen the circuit is not functioning properly. The UEGO
heater circuit must always be fundioning 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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Step

DTC 3032- UEGO1 Heater Short to Power

Action

Value(s)

Yes

No

Did you perform the OrBoard (OBD) System
Check?

Go to Step
2

Goto OBD
System Check
Section

Key Off, Engine Stopped

Disconnect the harness from the UEGO Sensor ar
ECM

With a DMM, measure the heater resistance (For
Bosch sensor, measure the resistance between th
white and grey lines connected to pins 3 and 4.)
Normal resistance is approximately 2.5 ohms.

Is the
resistance <
0.5 ohms?

Go to Step
3

Go to Step
4)

UEGO heater element is bad
Replace UEGO sensor

Disconnect the harness from the ECM

Check the heater control signa(Test between Pin 3
and the UEGO sensaand Pin 75 of the ECM) for a
short to Vbattery. NOTE: Perform this test using a
DMM and check one pin at a timto the positive
battery terminal

Is circuit
shorted?

Go to Step
5)

Go to Step
(6)

Replace ECM

Repair/short to Vbatteryin harness
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DTC 8901- UEGOL1 Internal Processor Fault
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Conditions for Setting the DTC

T
1
T

Check Condition: Key On
MIL: ON during active fault
Closed Loop and Adaptive Learn Disabled

Fault Description

A UEGO sensor measures the exhaust content across a widange of airfuel ratios with a linear output
proportional to lambda/equivalence ratio/air-fuel ratio. Internal to the ECM there is an application spsfic
integrated circuit/controller that control s the sensor. The UEGO controller communicates internally within the ECM
to the main microcontroller. The UEGO controller must always be functioning and comunicating 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 laarn for the remainder of the key cycle.

Diagnostic Aids
9 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.
1 Verify the ECM ground is sufficient (clean and tight to the engine block).
1 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
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Conditions for Setting the DTC

1 Check Condition: Key On

i Fault Condition: UEGO heater supply voltage > 32V
9 MIL: ON during active fault

9 Adaptive Disabled

Fault Description

A UEGO sensor measures the exhaust content across a widange of airfuel 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 voltageand 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 afthen the circuit is not functioning properly. The UEGO
heater circuit must always be functioning for proper emisions 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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Step

DTC 8902- UEGO1 Heater Supply High Voltage

Action

Value(s)

Yes

No

Did you perform the OrBoard (OBD) System
Check?

Go to Step
2

Goto OBD
System Check
Section

Key Off, Engine Stopped

Disconnect the harness from the UEGO Sensor ar

ECM

With a DMM, measure the heater resistance (For

Bosch sensor, measure the resistance between th

white and grey lines connected to pins 3 and 4.)
Normal resistance is approximately 2.5 ohms.

Is the
resistance <
0.5 ohms?

Go to Step
3

Go to Step
4)

UEGO heater elemenhas short
Replace UEGO sensor

Disconnect the harness from the ECM

Check the heater control signal (Test between Pin 3
and 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

Is circuit
shorted?

Go to Step
5)

Go to Step
(6)

Replace ECM

Repair/ short to Vbattery in harness

289|Page




DTC 8904- UEGOL1 Internal Supply Voltage Low
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Conditions for Setting the DTC

9 Check Condition: Key On

1 Fault Condition: UEGO internal supply voltage is low
9 MIL: ON during active fault

9 Closed Loop Disabled

Fault Description

A UEGO sensor measures the exhaust content across a widange of airfuel ratios with a linear output
proportional to lambda/equivalence ratio/air-fuel ratio.

The ECM examines the sensors in order-d). The first precatalyst sensor found will be associated with Bank 1.
The second precatalyst sensor will be associated with Bank 2 or will be used for averaging. The first pasitalyst
sensor will be associatedwith Bank 1. The second postatalyst sensor will be associated with Bank 2.

This fault sets whenever the UEGO processing circuitry supply voltage is too low for normal operation, and the Vbat
or Vrelay lowpass filtered voltage supplying power to the UEGO circuitry is > 9.0V. Typically, this fault only sets
when the power is noisydue to a failed alternator or another supply voltage problem and the ECM is unable to
monitor the noise via the lowpassed supply feedback.

Diagnostic Aids

Inspect alternator and repair/replace as needed.
Troubleshoot supply voltage source; repair/replace as needed
Replace UEGO sensor and rgest

Replace ECM and rdest

—- . _a _a
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DTC8910- UEGO1 Sense Cell Voltage High
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Conditions for Setting the DTC

1 Check Condition: Engine Running/Stopped Checid (userdefined in calibration)

9 Fault Condition: Voltage feedback from the UEGO sensor sense cell signal is high.
9 MIL: ON during active fault

9 Closed Loop Disabled

Fault Description

A UEGO sensor measures the exhaust content across a widange of airfuel ratios with a linear output
proportional to lambda/equivalence ratio/air-fuel ratio.

UEGO sensors comprise of both a pump cell and a sense cell.

If the pump cell is at it drive limit it means it is no longer in control.

This fault is only applicable to norsmart NGK UEGO sensors.

The ECM examines the sensors in order-d). The first precatalyst sensor found will be associated with Bank 1.
The second precatalyst sensor will be associated with Bank 2 or will be used for averaging. The first pasitalyst

sensor will be associatedwith Bank 1. The second postatalyst sensor will be associated with Bank 2.

This fault is triggered when the ECM detects a higher than expected voltage feedback from the sense cell, which
indicates that the sensor is not operating correctly.

It may be a result of a faulty sensor, poor harness, or ECM failure.
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DTC8910- UEGO1 Sense Cell Voltage High

Step Action Value(s) Yes No
Goto OBD
1 Did you perform the OrBoard (OBD) System i Go to Step System
Check? (2) Check Sec
tion
Key G-FENngineStopped
Disconnect the harness from the UEGO sensor
and ECM. Check the sense control signal (test -
2 between Pin 6 of the UEGO sensor and the ECM Issh';h:ecgt)cwt Go tfs)s tep Go t(c;)Step
pin assigned to UEGOS ) for a short to Vbatery. '
NOTE: Perform this test using a DMM and check
one pin at a time to battey plus
3 Repair short to Vbattery in harness -
4 Faulty UEGO Sensor or Faulty ECM
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DTC 894 - UEGO1 Sense CellSlow to Warm Up
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Conditions for Setting the DTC

9 Check Condition: Engine Running/Stopped Checked (usetefined in calibration)
1 Fault Condition: Internal fault message communicated to ECM over CAN

9 MIL: ON during active fault

9 Closed Loop Disabled

Fault Description

A UEGO sensor measures the exhaust content across a widange of airfuel ratios with a linear output
proportional to lambda/equivalence ratio/air-fuel ratio.

UEGO sensors comprise of both a pump cell and a sense cell.
If the pump cell is at it drive limit it means it is no longer in control.
This fault is only applicable to norsmart NGK UEGO sensors.

The ECM examines the sensors in order-d). The first precatalyst sensor found will be associated with Bank 1.
The second precatalyst sensor will be associated with Bank 2 or will be used for averaging. The first pasitalyst
sensor will be associated with Bank 1. The second postatalyst sensor will be associated with Bank 2.

9 Poor harness connections
i Faulty sensor

NOTE:The UEGO sense cell slow to warm up faults are currently only "set" when running the Clodaxbp test from the
Tests page in EDIS. As such these will not complete during normal operation of the engine
Diagnostic Aids:

9 Check harness (postcontrol box harness, sensor side) for poor connections
1 Replace sensor with known good unit and reéest
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DTC 8915 UEGO1 pump cell slow to warm up

Conditions for Setting the DTC

1 Check Condition: Engine Running/Stopped Checked (usetefined in calibration)
9 Fault Condition: Pump cell did not warmup within time limit

1 MIL: ON during active fault

9 Closed Loop Disabled

Fault Description

A UEGO sensor measures the exhaust content across a widange of airfuel ratios with a linear output proportional
to lambda/equivalence ratio/air-fuel ratio. Internal to the ECM there is an application specific 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 communicating with the main
microcontroller for proper emissions control.

Diagnostic Aids:
PSI| Released revised calibrations to address nuisance DTC 8915 codes. Check the calibration number and

revision to determine if you have the latest calibration installed. Contact PSI technical support for guidance. See
PSI Product Bulletin PSI1240016.
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DTC 8916- UEGO1 Sense Cell Impedance High
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Conditions for Setting the DTC

9 Check Condition: Engine Running/Stopped Checked (usetefined in calibration)
9 Fault Condition: UEGO sense cell impedance is high

9 MIL: ON during active fault

9 Closed Loop Disabled

Fault Description

A UEGO sensor measures the exhaust content across a wigdange of airfuel ratios with a linear output
proportional to lambda/equivalence ratio/air-fuel ratio. Internal to the ECM there is an application specific
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 communicating with the
main microcontroller for proper emissions control.

The ECM examines the sensors in order-4). The first precatalyst sensor found will be associated with Bank 1.
The second precatalyst sensor will be associated with Bank 2 or will be used for averaging. The first pasitalyst
sensor will be associatedwith Bank 1. The second postatalyst sensor will be associated with Bank 2.

For nonsmart CAN based UEGO sensors this fault is triggered when the impedance of sense cell is too high,
which indicates that the sensor has not warmed up correctly.

It may be a result of cracked sensor, poor harness or ECM failure.

For smart CAN based sensors, the sensor setfiagnoses a heater failure and transmits the diagnostic to the ECM

Diagnostic Aids:

9 Check harness (postcontrol box, sensor side) for poor connections.
i Replace sensor with known good unit and réest.
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Conditions for Setting the DTC

9 Check Condition: Engine Running/Stopped Checked (useatefined in calibration)
1 Fault Condition: UEGO internal supply voltage is low

9 MIL: ON during active fault

9 Closed Loop Disabled

Fault Description

A UEGO sensor measures the exhaust content across a widange of airfuel ratios with a linear output
proportional to lambda/equivalence ratio/air-fuel ratio.

The ECM examines the sensors in order-d). The first precatalyst sensor found will be associated with Bank 1.
The second precatalyst sensor will be associated with Bank 2 or will be used for averaging. The first pasttalyst
sensor will be associatedwith Bank 1. The second postatalyst sensor will be associated with Bank 2.

This fault sets whenever the UEGO processing circuitry supply voltage is too low for normal operation, and the
Vbat or Vrelay lowpass filtered voltage supplying power to the UEGO circuitry is > 9.0V. Typically, this fault only
sets when the power is noisydue to a failed alternator or another supply voltage problem and the ECM is unable to
monitor the noise via the lowpassed supply feedbad

Diagnostic Aids:

Inspect alternator and repair/replace as needed.
Troubleshoot supply voltage source; repair/replace as needed
Replace UEGO sensor and rest

Replace ECM and rdest

= =4 =4 A
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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 mechargal
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 sixcar-
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 exhaustvalves are open when
there is a mistimed ignition spark.

Benzene: An aromatic (GHs). Sometimes blended
with gasoline to improve antiknock 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 1lb. of water 1 degree F.

Butane: An odorless, colorless gas, GHio 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 coloer
less.

Carburetor: An apparatus for supplying an intemal-
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 produce a
luminous spot.

Circuit: A path of conductors through which elee
tricity flows.

Closed Loop Operation : Applies to systems utilizng
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
information 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, oEngine Control
Module.

Converter: A LPG fuel system component containing
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 ampsDBW:

Drive By Wire

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

Diaphragm: A thin, flexible membranethat
separatestwo 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 uslly
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 "HEGO" (Heat Exhaust
Gas Oxygen) sensor, "& or "Oxygen sensor.

EGR:Exhaust Gas Recirculation.

EPA:Environmental Protection Agency: A regulatg
agency of the Federal government which, among
other duties, establishes and enforces atomotive
emissions standards.
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Ethanol: Grain alcohol (CHsOH), generally
produced 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 circuitFMVSS:

Federal Motor Vehicle Safety Standard$=PP: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 E10.

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

GCP:Spectrum Il (90pin) 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), "& 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 corrasion.

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 debnation or ping.

Lambda Sensor: A feedback device, usually lcated
in the exhaust manifold, which detects the amount
of oxygen present in exhaust gases in l&ion 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 remains
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.
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Measurements of Pressure: 1 PSI=206" Hg
(mercury) = 27.72" HO (water column). At sea
level atmospheric pressure is 29.92" Hg.

Methanol: Known as wood alcohol (CHOH), 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
include 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 ShutOff 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 hydre
carbons, with methane (CH) 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 opening
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
nitrogen bonded to various amounts of oxygen
(NOX). A chief smog forminggent.

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

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 (@) 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
discharged 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

pressure of fuel delivered to the fuel injector(s).

Primary Circuit: The lowvoltage or input side of
the ignition coil.

Propane: An odorless and colorless gas, @Hs,
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 smeg
forming reaction. The lighter the HC, the lower
reactivity tends to be.

Regulator: An assembly used to reduce and control
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 highvoltage output side of
the ignition coil.

SEFI or SFISequential 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 char
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. Conists 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 GHe.

TPS:Throttle Position Sensor.

TSB:Technical Service Bulletin.

ULEV:Ultra Low Emission Vehicle.

USB: Universal Serial Bus. A plug or interface
supplied 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 béore 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 cu
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; usedto measure voltage and
resistance.

VSS:Vehicle Speed Sensor

Xylene: cena (CHs)2. Any of three toxic, flammable, and
oily isomeric aromatic hydrocarbons that are
dimethyl homologues of benzene and usually
obtained from petroleum or natural gas distillates.

ZEV:Zero Emission Vehicle.
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