19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Heater B269A | Controller specific Voltage measurement =200 K Q impedance | Run Crank Ignition in 5 failures out of | Type B,
Coolant output driver circuit outside of controller between signal and Range =True 6 samples 2 Trips
Pump diagnoses the Heater | specific acceptable range | controller ground. Note: In
Control Coolant Pump Control | during driver off state Engine not cranking =True 1 sec/ sample certian
Circuit Open Circuit low sided driver | indicates open circuit controlle
for an open circuit failure. == Above is true and == Continuous rs
failure when the output B269C
is powered off by Controller specific output Last Open Circuit Test not Indeterminate may also
comparing a voltage driver circuit voltage set

measurement to
controller specific
voltage thresholds.

thresholds are set to meet
the following controller
specification for an open
circuit.
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Heater B269C | Controller specific Voltage measurement < 0.5 Q impedance Run Crank Ignition in 5 failures out of | Type B,
Coolant output driver circuit outside of controller between signal and Range =True 6 samples 2 Trips
Pump diagnoses the Heater | specific acceptable range | controller ground Note: In
Control Coolant Pump Control | during driver off state Engine not cranking =True 1 sec/ sample certian
Circuit Low Circuit low sided driver | indicates short to ground controlle
for a short to ground failure. == Above is true and == Continuous rs
failure when the output B269A
is powered off by Controller specific output Last Open Circuit Test not Indeterminate may also
comparing a voltage driver circuit voltage set

measurement to
controller specific
voltage thresholds.

thresholds are set to meet
the following controller
specification for a short to
ground.
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Heater B269D | Controller specific Voltage measurement < 0.5 Q impedance Run Crank Ignition in 5 failures out of | Type B,
Coolant output driver circuit outside of controller between signal and Range =True 6 samples 2 Trips
Pump diagnoses the Heater | specific acceptable range | controller power. 1 sec/ sample

Control Coolant Pump Control | during driver on state Engine not cranking =True Continuous

Circuit High Circuit low sided driver | indicates short to power

for a short to power
failure when the output
is powered on by
comparing a voltage
measurement to
controller specific
voltage thresholds.

failure.

Controller specific output
driver circuit voltage
thresholds are set to meet
the following controller
specification for a short to
power.

== Above is true and ==

Last Open Circuit Test

not Indeterminate
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Door Open B2A00 | Compares the Door Door Open Switch =OPEN Ignition = Run/Crank 240 failure out of | Special
Switch Ajar and Door Open 240 samples
Signal - Door Switch for mismatch OR 12.5 ms loop Type C
Ajar Switch AND
Signal Not Door Ajar switch = CLOSED = Accessory No MIL
Plausible

Not Fault Active uo422
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Crankshaft | P0016 | Detects cam to crank 4 cam sensor pulses Crankshaft and camshaft 2 failures out of 3 | Type B,
Position misalignment by less than -10.0 Crank Degrees | position signals are tests. 2 Trips
(CKP)- monitoring if cam or synchronized

Camshaft sensor pulse for bank 1 | greater than 10.0 Crank Degrees Afailed testis 4

Position sensor A occurs during | nominal position Engine is Spinning failures out of 5

(CMP) the incorrect crank in one cam revolution. samples.

Correlation position

Bank 1 No Active DTCs: CrankSensor_FA

Sensor A P0340, P0341

Time since last execution
of diagnostic

< 1.0 seconds

One sample per
cam rotation
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Outside Air | PO071 | Detects an Outside Air | Enaine Off: Time between current Executed every | Type B,
Temperature Temperature (OAT) ignition cycle and the 100 msec untila | 2 Trips
(OAT) sensor that is stuck in | If IAT >= OAT: last time the engine pass or fall
Sensor range. There are two IAT - OAT > 15.0 deg C was running >= 28,800.0 seconds decision is made
Circuit components to the test:
Performance an engine off If IAT < OAT: Engine is not running
(OAT wired component, and an OAT - IAT > 15.0 deg C
to ECM) engine running Vehicle Speed >= 12.4 MPH

component.

If either of the following Coolant Temperature -

If the engine has been | conditions are met, this IAT < 15.0 deg C

off for a long enough diagnostic will pass:

period of time, and the IAT - Coolant Temperature | < 15.0 deg C

coolant temperature If IAT >= OAT:

and Intake Air IAT - OAT <= 15.0 degC OAT-to-IAT engine off

Temperature (IAT) equilibrium counter >= 300.0 counts

values are similar, then | If IAT < OAT:

the air temperature OAT - IAT <= 15.0 degC The "OAT-to-IAT engine

values in the engine
compartment of the
vehicle are considered
to have equalized. In
this case, the engine
off component of the
diagnostic can be
enabled.

If the IAT and the OAT
values are similar, then
the OAT Performance
Diagnostic passes. If
the IAT and OAT values
are not similar, the
diagnostic will continue
to monitor the IAT and
the OAT as the vehicle
starts to move.

For applications that
have ability to move
without engaging the
internal combustion

off equilibrium counter" is
a counter that is
incremented or
decremented based on
vehicle speed when the
engine is off. When this
counter is high enough,
the vehicle has reached
an equilibrium where IAT
and OAT can be
compared. The value that
is added or subtracted to
the counter every 100
msec is contained in table
P0O071: OAT
Performance Drive
Equilibrium Engine Off

No Active DTCs:

VehicleSpeedSensor_FA
IAT_SensorFA
ECT_Sensor_Ckt FA
MAF_SensorFA
EngineModeNotRunTimer
Error
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19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
Illum.

engine, the engine off
test will continue. If the
vehicle has been
moving quickly enough
for a long enough
period of time, the IAT
and OAT values should
have reached an
equilibrium. This
period of time is
defined by the "OAT-to-
IAT engine off
equilibrium counter".
The "OAT-to-IAT
engine off equilibrium
counter" is a counter
that is incremented or
decremented based on
vehicle speed when the
engine is off. When
this counter is high
enough, the vehicle
has reached an
equilibrium where |AT
and OAT can be
compared.

While the "OAT-to-IAT
engine off equilibrium
counter" is counting,
IAT and OAT are
monitored for similarity.
If they are similar, the
OAT Performance
Diagnostic passes. |If
the counter reaches an
equilibrium and the IAT
and OAT values are not
similar, the OAT
Performance
Diagnostic will fail.

Engine Running:

If IAT >= OAT:
IAT - OAT

If IAT < OAT:
OAT - IAT

If either of the following
conditions are met, this
diagnostic will pass:

If IAT >= OAT:
IAT - OAT

If IAT < OAT:
OAT - IAT

> 15.0 deg C

> 15.0 deg C

<= 15.0 deg C

<= 15.0 deg C

Time between current
ignition cycle and the
last time the engine
was running

Engine is running
Vehicle Speed
Engine air flow

OAT-to-IAT engine
running
equilibrium counter

The "OAT-to-IAT engine
running equilibrium
counter" is a counter that
is incremented or
decremented based on
vehicle speed and engine
air flow when the engine
is running. When this
counter is high enough,
the vehicle has reached
an equilibrium where IAT
and OAT can be
compared. The value that
is added or subtracted to
the counter every 100
msec is contained in table
PO071: OAT
Performance Drive
Equilibrium Engine
Running

No Active DTCs:

\
1

28,800.0 seconds

\
1

12.4 MPH

\
1

10.0 grams/second

\
1

300.0 counts

VehicleSpeedSensor_FA
IAT_SensorFA
ECT_Sensor_Ckt FA
MAF_SensorFA
EngineModeNotRunTimer
Errer

Executed every
100 msec until a
pass or fall
decision is made
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19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

If the engine off
component of the
diagnostic was
enabled, but did not
make a pass or fail
decision, the engine
running component will
begin executing when
the internal combustion
engine starts to run.

If the vehicle has been
moving quickly enough
for a long enough
period of time, the IAT
and OAT values should
have reached an
equilibrium. This
period of time is
defined by the "OAT-to-
IAT engine running
equilibrium counter".
The "OAT-to-IAT
engine running
equilibrium counter" is
a counter that is
incremented or
decremented based on
vehicle speed when the
engine is running.
When this counter is
high enough, the
vehicle has reached an
equilibrium where IAT
and OAT can be
compared.

While the "OAT-to-IAT
engine running
equilibrium counter" is
counting, IAT and OAT
are monitored for

ECM (Common) Section Page 8 of 957

Page 8 of 1761



19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

similarity. If they are
similar, the OAT
Performance
Diagnostic passes. If
the counter reaches an
equilibrium and the IAT
and OAT values are not
similar, the OAT
Performance
Diagnostic will fail.
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Outside Air | PO072 | Detects a continuous Raw OAT Input <= 52 Ohms Continuous 40 failures out Type B,
Temperature short to ground in the (~150 deg C) of 50 samples 2 Trips
(OAT) Outside Air

Sensor Temperature (OAT) 1 sample every

Circuit Low signal circuit by 100 msec

monitoring the OAT
sensor output
resistance and failing
the diagnostic when the
OAT resistance is too
low. The OAT sensor is
a thermistor in which
the resistance across
the sensor can be
equated to a
temperature. A lower
resistance is equivalent
to a higher
temperature.

ECM (Common) Section Page 10 of 957

Page 10 of 1761




19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Outside Air P0073 | Detects a continuous Raw OAT Input >= 403,672 Ohms Continuous 40 failures out Type B,
Temperature open circuit in the (~-60 deg C) of 50 samples 2 Trips
(OAT) Outside Air

Sensor Temperature (OAT) 1 sample every

Circuit High signal circuit by 100 msec

monitoring the OAT
sensor output
resistance and failing
the diagnostic when the
OAT resistance is too
high. The OAT sensor
is a thermistor in which
the resistance across
the sensor can be
equated to a
temperature. A higher
resistance is equivalent
to a lower temperature.
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Outside Air | PO074 | Detects a noisy or String Length > 100 deg C Continuous 4 failures out of | Type B,
Temperature erratic signal in the 5 samples 2 Trips
(OAT) Outside Air Where:

Sensor Temperature (OAT) Each sample

Intermittent circuit by monitoring "String Length" = sum of takes 1.0

In-Range the OAT sensor and "Diff" calculated over 10 consecutive OAT seconds

failing the diagnostic
when the OAT signal
has a noisier output

than is expected.

When the value of the
OAT signalin °C is
determined, a delta is
calculated between the
current reading and the
previous reading. The
absolute value of these
deltas is summed over
a number of OAT
readings. The result of
this summation is
called a “string length”.

Since the OAT signal is
anticipated to be
relatively smooth, a
string length of a
particular magnitude
indicates a noisy or
erratic OAT signal. The
diagnostic will fail if the
string length is too
high.

And where:

"Diff" = ABS(current OAT
reading - OAT reading
from 100 milliseconds
previous)

readings
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel Rail P0087 | Determine if rail Rail pressure <0to 10 MPa Run crank voltage 2 11.0V 320failures out | Type A,
Pressure pressure is below an (see table of 1 Trips
(FRP) Too absolute value. P0087 Minimum rail Engine running, cranking |>= 30.00s 457 samples
Low pressure ) | excluded, for a time
6.25 ms/sample
No IFT running
(refer to FUL_IFT_St)
No engine shut down
request
LowFuelConditionDiagnos | = FALSE
tic
Fuel pressure estimated
at high pressure pump
inlet is valid
Fuel pressure estimated | >= 360.00 kPa
at high pressure pump
inlet
No DTC active: FuelPumpRIyCktFA
P0091
P2294
P2296
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel P0089 | Determine when rail Rail pressure > 6710217 MPa Run crank voltage 2 11.0V 160failures out | Type A,
Pressure pressure is above (see table of 1 Trips
Regulator 1 maximum threshold P0089 Maximum rail | Rail pressure is governed 229 samples
Performance when pressure is pressure with MU ) | by Fuel Metering Unit

governed by Fuel (refer to RailPresCnitrl) OR

Metering Unit valve.
160 continuous
failures out of
229

samples

6.25 ms/sample
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel P0090 | Controller specific Voltage measurement Powertrain relay voltage |2 11.0V 44 failures out of | Type A,
Pressure output driver circuit outside of controller 88 samples 1 Trips
Regulator diagnoses the Fuel specific acceptable range Rall pressure is governed

Solenoid 1 Metering Unit valve low | during driver off state by Fuel Metering Unit 6.25 ms/sample

Control sided driver for an open | indicates open circuit (refer to RailPresCnitrl)

Circuit circuit failure when the | failure.

output is powered off
by comparing a voltage
measurement to
controller specific
voltage thresholds.

Controller specific output
driver circuit voltage
thresholds are set to meet
the following controller
specification for an open
circuit:

impedance between
signal and controller
ground

=200 kQ

No active DTC since key
ison:

FHP_MU_DrvrCloseTFTK
(0]
FHP_MU_DrvrOpenTFTK
(0]
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel P0091 | Controller specific Voltage measurement Powertrain relay voltage |2 11.0V 44 failures out of | Type B,
Pressure output driver circuit outside of controller 88 samples 2 Trips
Regulator diagnoses the Fuel specific acceptable range Rall pressure is governed

Solenoid 1 Metering Unit valve low | during driver off state by Fuel Metering Unit 6.25 ms/sample

Control sided driver for a short | indicates short to ground (refer to RailPresCnitrl)

Circuit Low to ground failure when | failure.

Voltage the output is powered No active DTC since key

off by comparing a
voltage measurement
to controller specific
voltage thresholds.

Controller specific output
driver circuit voltage
thresholds are set to meet
the following controller
specification for a short to
ground:

impedance between
signal and controller
ground

£05Q

ison:

FHP_MU_DrvrCloseTFTK
(0]
FHP_MU_DrvrOpenTFTK
(0]
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel P0092 | Controller specific Voltage measurement Powertrain relay voltage |2 11.0V 44 failures out of | Type A,
Pressure output driver circuit outside of controller 88 samples 1 Trips
Regulator diagnoses the Fuel specific acceptable range Rall pressure is governed

Solenoid 1 Metering Unit valve low | during driver on state by Fuel Metering Unit 6.25 ms/sample

Control sided driver for a short | indicates short to power (refer to RailPresCnitrl)

Circuit High to power failure when | failure.

Voltage the output is powered No active DTC since key

on by comparing a
voltage measurement
to controller specific
voltage thresholds.

Controller specific output
driver circuit voltage
thresholds are set to meet
the following controller
specification for a short to
power:

impedance between
signal and controller
power

£05Q

ison:

FHP_MU_DrvrCloseTFTK
(0]
FHP_MU_DrvrOpenTFTK
(0]
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Intake Air P0096 | Detects an Intake Air Good Correlation Time between current Executes once at | Type B,
Temperature Temperature 2 (IAT2) Between IAT and IAT3 ignition cycle and the last the beginning of | 2 Trips
Sensor 2 sensor value that is time the engine was > 28,800 seconds each ignition
Circuit stuck in range by ABS(Power Up IAT - running cycle if enable
Performance comparing the IAT2 Power Up IAT2) > 25 deg C conditions are
(applications sensor value against Powertrain Relay Voltage |>= 11.0 Volts met
with AT, the IAT and IAT3 AND for a time >= 0.9 seconds
IAT2 and sensor values and
IAT3) failing the diagnostic if | ABS(Power Up IAT - No Active DTCs: PowertrainRelayFault

the IAT2 value is more | Power Up IAT3) <= 25 degC ECT_Sensor_Ckt FA

different than the IAT IAT_SensorCircuitFA

and IAT3 values than is | AND MnfdTempSensorCktFA

expected. If the engine HumTempSnsrCktFA

has been off for a long | ABS(Power Up IAT2 - EngineModeNotRunTimer

enough period of time, | Power Up IAT3) > 25 deg C Error

the air temperature - -

values in the engine Not Good Correlation Time between current Executes once at

compartment of the IAT in Middle ignition cycle and the last the beginning of

vehicle are considered time the engine was each ignition

to have equalized, and Power Up IAT is running > 28,800 seconds cycle if enable

the diagnostic can be between Power Up IAT2 conditions are

enabled. and Power Up IAT3 Powertrain Relay Voltage |>= 11.0 Volts met

for a time >= 0.9 seconds

The diagnostic will fail if | AND _ _

the IAT and IAT3 No Active DTCs: PowertrainRelayFault

values are similar, and ABS(Power Up IAT2 - ECT_Sensor_Ckt FA

the IAT2 value is not Power Up IAT3) > 25 deg C IAT_SensorCircuitFA

similar to the IAT and
IAT3 values. The
diagnostic will also fail
if none of the three
sensor values are
similar to each other,
and the IAT2 value is
furthest from the
sensor value that is in
the middle of the three
sensor values.

This diagnostic is
executed once per

AND

ABS(Power Up IAT -
Power Up IAT2) >
ABS(Power Up IAT -
Power Up IAT3)

MnfdTempSensorCktFA
HumTempSnsrCktFA
EngineModeNotRunTimer
Error

Not Good Correlation
IAT3 in Middle

Power Up IAT3 is
between Power Up IAT
and Power Up IAT2

Time between current
ignition cycle and the last
time the engine was
running

Powertrain Relay Voltage
for a time
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> 28,800 seconds

>= 11.0 Volts
>= 0.9 seconds

Executes once at
the beginning of
each ignition
cycle if enable
conditions are
met
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19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

ignition cycle if the
enable conditions are
met.

AND

ABS(Power Up IAT -
Power Up IAT2)

AND

ABS(Power Up IAT3 -
Power Up IAT2) >
ABS(Power Up IAT3 -
Power Up IAT)

> 25 deg C

No Active DTCs:

PowertrainRelayFault
ECT_Sensor_Ckt FA
IAT_SensorCircuitFA
MnfdTempSensorCktFA
HumTempSnsrCktFA

EngineModeNotRunTimer

Error
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Intake Air P0097 | Detects a continuous Raw IAT 2 Input < 10 Hertz Powertrain Relay Voltage |>= 11.0 Volts 40 failures out Type B,
Temperature short to ground in the (~-60 deg C) for atime >= 0.9 seconds of 50 samples 2 Trips
Sensor Intake Air Temperature

Circuit 2 Low 2 (IAT2) signal circuit or No Active DTCs: PowertrainRelayFault 1 sample every

an |AT2 sensor that is
outputting a frequency
signal that is too low.
The diagnostic
monitors the 1AT2
sensor output
frequency and fails the
diagnostic when the
IAT2 frequency is too
low.

The IAT2 sensor is a
thermistor in which the
resistance across the
sensor can be equated
to a temperature. The
temperature value is
converted by the
sensor to a frequency
value in Hertz. Adigital
square wave signal is
transmitted by the
sensor to the ECM.
The ECM calculates
the frequency of the
square wave signal and
converts that frequency
to a temperature value.
A lower frequency is
equivalent to a lower
temperature.

This diagnostic is
enabled if the
Powertrain Relay
voltage is high enough.

100 msec
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Intake Air P0098 | Detects an Intake Air Raw IAT 2 Input > 390 Hertz Powertrain Relay Voltage |>= 11.0 Volts 40 failures out Type B,
Temperature Temperature 2 (IAT2) (~150 deg C) for atime >= 0.9 seconds of 50 samples 2 Trips
Sensor sensor that is

Circuit 2 outputting a frequency No Active DTCs: PowertrainRelayFault 1 sample every

High signal that is too high. 100 msec

The diagnostic
monitors the 1AT2
sensor output
frequency and fails the
diagnostic when the
IAT2 frequency is too
high.

The IAT2 sensor is a
thermistor in which the
resistance across the
sensor can be equated
to a temperature. The
temperature value is
converted by the
sensor to a frequency
value in Hertz. Adigital
square wave signal is
transmitted by the
sensor to the ECM.
The ECM calculates
the frequency of the
square wave signal and
converts that frequency
to a temperature value.
A higher frequency is
equivalent to a higher
temperature.

This diagnostic is
enabled if the
Powertrain Relay
voltage is high enough.
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Intake Air P0099 | Detects a noisy or String Length > 100.00 deg C Powertrain Relay Voltage |>= 11.0 Volts 4 failures out of | Type B,
Temperature erratic signal in the for atime >= 0.9 seconds 5 samples 2 Trips
Sensor 2 Intake Air Temperature | Where:
Intermittent 2 (IAT2) circuit by "String Length" = sum of No Active DTCs: PowertrainRelayFault Each sample
In-Range monitoring the IAT2 "Diff" calculated over 10 consecutive IAT 2 takes 1.0

sensor and failing the readings seconds

diagnostic when the
IAT2 signal has a
noisier output than is
expected.

When the value of the
IAT2 signal in °C is
determined, a delta is
calculated between the
current reading and the
previous reading. The
absolute value of these
deltas is summed over
a number of IAT2
readings. The result of
this summation is
called a “string length”.
Since the IAT2 signal is
anticipated to be
relatively smooth, a
string length of a
particular magnitude
indicates a noisy or
erratic IAT2 signal. The
diagnostic will fail if the
string length is too
high.

This diagnostic is
enabled if the
Powertrain Relay
voltage is high enough.

And where:

"Diff" = ABS(current IAT 2
reading - IAT 2 reading
from 100 milliseconds
previous)
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Multiple POOC7 | This monitor is used to | Difference (absolute > Correlation diagnostic ==1.00 320.00 Type A,
Pressure identify if BARO, MAP | value) in measured P0106, P2227, P227B, | enabled by calibration fail counters over | 1 Trips
Sensor and TCIAP pressure pressure between BARO | POOC7: Maximum 400.00
Correlation values are irrational sensor and TCIAP sensor | pressure difference sample counters
Performance when compared to [kPa] Engine is running
(3 intake air each other.
pressure The plausibility monitor | AND sampling time is
sensor compares the BARO, Run Crankrelay supply > 11.00 [V] 12.5ms
configuration MAP and TCIAP Difference (absolute > voltage in range
) pressures in two value) in measured P0106, P2227, P227B,

different conditions: pressure between BARO | POOC7: Maximum

- at idle (part of the test | sensor and MAP sensor pressure difference Engine speed < 1,100.00 [rpm]

enabled when the [kPa]

engine is running)

- between key offand | AND Requested fuel < 20.00 [mm~3]

when the engine starts

running (part of the test | Difference (absolute >

enabled when the value) in measured P0106, P2227, P227B, | Throttle measured > 90.00[%)]

engine is not running). | pressure between TCIAP | POOC7: Maximum position

If the three sensors are | sensor and MAP sensor | pressure difference

not in agreement the [kPa]

monitor is not able to Engine Coolant > 60.00[°C]

pinpoint the sensor(s)
that is/are not working
correctly and therefore
indicates that there is a
fault that impacts the
three sensors.

Temperature

No faults are present
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CrankSensor_FA
==FALSE
FUL_GenericlnjSysFA
==FALSE
TPS_PstnSnsrFA
==FALSE
MAP_SensorCircuitFA
==FALSE
AAP2_SnsrCktFA
==FALSE
AAP_AAP5_SnsrCktFA
==FALSE
AAP_AAP2_SnsrStabFA
==FALSE
AAP_AAP5_SnsrStabFA
==FALSE
ECT_Sensor_FA
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19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

MIL
Illum.

Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required
==FALSE
MAF_MAF_SnsrFA
==FALSE
Difference (absolute Time between current > 5.0 [s] 4 fail counters
value) in measured ignition cycle and the last over 5 sample
pressure between MAP time the engine was counters
sensor and BARO sensor | > 20.0 [kPa] running
AND
Difference (absolute sampling time is
value) in measured Engine is not rotating 12.5 ms
pressure between TCIAP
sensor and MAP sensor <= 20.0 [kPa]
AND Manifold Pressure = 50.0 [kPa]
Difference (absolute Manifold Pressure = 115.0 [kPa]
value) in measured Baro Pressure = 50.0 [kPa]
pressure between TCIAP Baro Pressure <= 115.0 [kPa]
sensor and BARO sensor | <= 20.0 [kPa] TCIAP Pressure >= 50.0 [kPa]
TCIAP Pressure <= 115.0 [kPa]
OR
Difference (absolute No Active DTCs: EngineModeNotRunTimer
value) in measured Error
pressure between MAP MAP_SensorFA
sensor and BARO sensor | <= 20.0 [kPa] AAP_SnsrFA
AND AAP2_SnsrFA
Difference (absolute
value) in measured No Pending DTCs: MAP_SensorCircuitFP
pressure between TCIAP AAP_SnsrCktFP
sensor and MAP sensor > 20.0 [kPa] AAP2_SnsrCktFP
AND
Difference (absolute
value) in measured
pressure between TCIAP
sensor and BARO sensor | <= 20.0 [kPa]
OR
Difference (absolute
value) in measured
pressure between MAP
sensor and BARO sensor | <= 20.0 [kPa]
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19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

AND

Difference (absolute
value) in measured
pressure between TCIAP
sensor and MAP sensor
AND

Difference (absolute
value) in measured
pressure between TCIAP
sensor and BARO sensor

OR

Difference (absolute
value) in measured
pressure between MAP
sensor and BARO sensor
AND

Difference (absolute
value) in measured
pressure between TCIAP
sensor and MAP sensor
AND

Difference (absolute
value) in measured
pressure between TCIAP
sensor and BARO sensor

<= 20.0 [kPa]

> 20.0 [kPa]

> 20.0 [kPa]

> 20.0 [kPa]

> 20.0 [kPa]
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Intake Air POOE9 | Detects an Intake Air Good Correlation Time between current Executes once at | Type A,
Temperature Temperature 3 (IAT3) Between IAT and IAT2 ignition cycle and the last the beginning of | 1 Trips
Sensor 3 sensor value that is time the engine was each ignition
Circuit stuck in range by ABS(Power Up IAT - running > 28,800 seconds cycle if enable
Performance comparing the IAT3 Power Up IAT2) <= 25 degC conditions are

sensor value against Powertrain Relay Voltage |>= 11.0 Volts met

the IAT and IAT2 AND for a time >= 0.9 seconds

sensor values and

failing the diagnostic if | ABS(Power Up IAT - No Active DTCs: PowertrainRelayFault

the IAT3 value is more | Power Up IAT3) > 25 deg C ECT_Sensor_Ckt FA

different than the IAT IAT_SensorCircuitFA

and IAT2 values than is | AND MnfdTempSensorCktFA

expected. If the engine HumTempSnsrCktFA

has been off for a long | ABS(Power Up IAT2 - EngineModeNotRunTimer

enough period of time, | Power Up IAT3) > 25 deg C Error

the air temperature - -

values in the engine Not Good Correlation Time between current Executes once at

compartment of the IAT in Middle ignition cycle and the last the beginning of

vehicle are considered time the engine was each ignition

to have equalized, and Power Up IAT is running > 28,800 seconds cycle if enable

the diagnostic can be between Power Up IAT2 conditions are

enabled. and Power Up IAT3 Powertrain Relay Voltage |>= 11.0 Volts met

for a time >= 0.9 seconds

The diagnostic will fail if | AND _ _

the IAT and IAT2 No Active DTCs: PowertrainRelayFault

values are similar, and ABS(Power Up IAT2 - ECT_Sensor_Ckt FA

the 1AT3 value is not Power Up IAT3) > 25 degC IAT_SensorCircuitFA

similar to the IAT and
IAT2 values. The
diagnostic will also fail
if none of the three
sensor values are
similar to each other,
and the IAT3 value is
furthest from the
sensor value that is in
the middle of the three
sensor values.

This diagnostic is
executed once per

AND

ABS(Power Up IAT -
Power Up IAT3) >
ABS(Power Up IAT -
Power Up IAT2)

MnfdTempSensorCktFA
HumTempSnsrCktFA
EngineModeNotRunTimer
Error

Not Good Correlation
IAT2 in Middle

Power Up IAT2 is
between Power Up IAT
and Power Up IAT3

Time between current
ignition cycle and the last
time the engine was
running

Powertrain Relay Voltage
for a time

ECM (Common) Section Page 26 of 957

> 28,800 seconds

>= 11.0 Volts
>= 0.9 seconds

Executes once at
the beginning of
each ignition
cycle if enable
conditions are
met
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19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

ignition cycle if the
enable conditions are
met.

AND

ABS(Power Up IAT -
Power Up IAT3)

AND

ABS(Power Up IAT2 -
Power Up IAT3) >
ABS(Power Up IAT2 -
Power Up IAT)

> 25 deg C

No Active DTCs:

PowertrainRelayFault
ECT_Sensor_Ckt FA
IAT_SensorCircuitFA
MnfdTempSensorCktFA
HumTempSnsrCktFA

EngineModeNotRunTimer

Error

ECM (Common) Section Page 27 of 957
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Intake Air POOEA | Detects a continuous Raw IAT 3 Input < 83.59 Ohms Engine Run Time > 0.00 seconds 40 failures out Type A,
Temperature short to ground in the (~150 deg C) of 50 samples 1 Trips
Sensor Intake Air Temperature
Circuit 3 Low 3 (IAT3) signal circuit 1 sample every

by monitoring the IAT3 100 msec

sensor output
resistance and failing
the diagnostic when the
IAT3 resistance is too
low. The IAT3 sensor
is a thermistor in which
the resistance across
the sensor can be
equated to a
temperature. A lower
resistance is equivalent
to a higher
temperature.
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Intake Air POOEB | Detects a continuous Raw IAT 3 Input > 153,360 Ohms Engine Run Time > 0.00 seconds 40 failures out Type A,
Temperature open circuit in the (~-60 deg C) of 50 samples 1 Trips
Sensor Intake Air Temperature

Circuit 3 3 (IAT3) signal circuit 1 sample every

High by monitoring the IAT3 100 msec

sensor output
resistance and failing
the diagnostic when the
IAT3 resistance is too
high. The IAT3 sensor
is a thermistor in which
the resistance across
the sensor can be
equated to a
temperature. A higher
resistance is equivalent
to a lower temperature.
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Intake Air POOEC | Detects a noisy or String Length > 100.00 deg C Continuous 4 failures out of | Type A,
Temperature erratic signal in the 5 samples 1 Trips
Sensor 3 Intake Air Temperature | Where:
Intermittent 3 (IAT3) circuit by "String Length" = sum of Each sample
In-Range monitoring the IAT3 "Diff" calculated over 10 consecutive IAT 3 takes 1.0

sensor and failing the readings seconds

diagnostic when the
IAT3 signal has a
noisier output than is
expected.

When the value of the
IAT3 signal in °C is
determined, a delta is
calculated between the
current reading and the
previous reading. The
absolute value of these
deltas is summed over
a number of IAT3
readings. The result of
this summation is
called a “string length”.

Since the IAT3 signal is
anticipated to be
relatively smooth, a
string length of a
particular magnitude
indicates a noisy or
erratic IAT3 signal. The
diagnostic will fail if the
string length is too
high.

And where:

"Diff" = ABS(current IAT 3

reading - IAT 3 reading
from 100 milliseconds
previous)

ECM (Common) Section Page 30 of 957

Page 30 of 1761
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Humidity POOF4 | Detects a continuous Humidity Duty Cycle <=50% Powertrain Relay Voltage |>= 11.0 Volts 40 failures out Type B,
Sensor short to ground in the for atime >= 0.9 seconds of 50 samples 2 Trips
Circuit Low humidity signal circuit

or a humidity sensor No Active DTCs: PowertrainRelayFault 1 sample every

that is outputting a duty 100 msec

cycle that is too low.
The diagnostic
monitors the humidity
sensor duty cycle
output and fails the
diagnostic when the
humidity duty cycle is
too low.

The humidity sensor
converts the
capacitance across the
sensor to a relative
humidity. The relative
humidity value is
converted by the
sensor to a duty cycle
value in %. A digital
square wave signal is
transmitted by the
sensor to the ECM.
The ECM calculates
the duty cycle of the
square wave signal and
converts that duty cycle
to a relative humidity
value in % through a
transfer function.

This diagnostic is
enabled if the
Powertrain Relay
voltage is high enough.
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Humidity POOF5 | Detects a humidity Humidity Duty Cycle >= 95.0 % Powertrain Relay Voltage |>= 11.0 Volts 40 failures out Type B,
Sensor sensor that is for atime >= 0.9 seconds of 50 samples 2 Trips
Circuit High outputting a duty cycle

signal that is too high. No Active DTCs: PowertrainRelayFault 1 sample every

The diagnostic 100 msec

monitors the humidity
sensor duty cycle
output and fails the
diagnostic when the
humidity duty cycle is
too high.

The humidity sensor
converts the
capacitance across the
sensor to a relative
humidity. The relative
humidity value is
converted by the
sensor to a duty cycle
value in %. A digital
square wave signal is
transmitted by the
sensor to the ECM.
The ECM calculates
the duty cycle of the
square wave signal and
converts that duty cycle
to a relative humidity
value in % through a
transfer function.

This diagnostic is
enabled if the
Powertrain Relay
voltage is high enough.
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Humidity POOF6 | Detects a noisy or String Length > 80 % Powertrain Relay Voltage |>= 11.0 Volts 4 failures out of | Type B,
Sensor erratic signal in the for atime >= 0.9 seconds 5 samples 2 Trips
Circuit humidity circuit by Where:
Intermittent monitoring the humidity | "String Length" = sum of No Active DTCs: PowertrainRelayFault Each sample

sensor and failing the "Diff" calculated over 10 consecutive takes 1.0

diagnostic when the Humidity readings seconds

humidity signal has a
noisier output than is
expected.

When the value of
relative humidity in % is
determined, a delta is
calculated between the
current reading and the
previous reading. The
absolute value of these
deltas is summed over
a number of humidity
readings. The result of
this summation is
called a “string length”.

Since the humidity
signal is anticipated to
be relatively smooth, a
string length of a
particular magnitude
indicates a noisy or
erratic humidity signal.
The diagnostic will falil if
the string length is too
high.

This diagnostic is
enabled if the
Powertrain Relay
voltage is high enough.

And where:

"Diff" = ABS(current
Humidity reading -
Humidity reading from
100 milliseconds
previous)

ECM (Common) Section Page 33 of 957
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Manifold P0106 | This monitor is used to | Difference (absolute > Correlation diagnostic ==1.00 320.00 Type A,
Absolute identify MAP sensor value) in measured P0106, P2227, P227B, | enabled by calibration fail counters over | 1 Trips
Pressure internal faults pressure between MAP POOC7: Maximum 400.00
(MAP) (measurement with an | sensor and TCIAP sensor | pressure difference sample counters
Sensor offset or a drift). [kPa] Engine is running
Performance The plausibility monitor | AND
(3 intake air compares the BARO, sampling time is
pressure MAP and TCIAP Difference (absolute > Run Crankrelay supply > 11.00 V] 12.5ms
sensor pressures in two value) in measured P0106, P2227, P227B, | voltage in range
configuration different conditions: pressure between MAP POOC7: Maximum
) - at idle (part of the test | sensor and BARO sensor | pressure difference

enabled when the [kPa] Engine speed < 1,100.00 [rpm]

engine is running) AND

- between key off and

when the engine starts | Difference (absolute <= Requested fuel < 20.00 [mm~3]

running (part of the test | value) in measured P0106, P2227, P227B,

enabled when the pressure between BARO | POOC7: Maximum

engine is not running). | sensor and TCIAP sensor | pressure difference Throttle measured > 90.00 [%]

If MAP sensor is not in [kPa] position

agreement with the

other two the monitor is

able to pinpoint MAP Engine Coolant > 60.00[°C]

as the faulty sensor.

Temperature

No faults are present

ECM (Common) Section Page 34 of 957

CrankSensor_FA
==FALSE
FUL_GenericlnjSysFA
==FALSE
TPS_PstnSnsrFA
==FALSE
MAP_SensorCircuitFA
==FALSE
AAP2_SnsrCktFA
==FALSE
AAP_AAP5_SnsrCktFA
==FALSE
AAP_AAP2_SnsrStabFA
==FALSE
AAP_AAP5_SnsrStabFA
==FALSE
ECT_Sensor_FA
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
==FALSE
MAF_MAF_SnsrFA
==FALSE
MAP sensor < 50.0 [kPa] Time between current > 5.0 [s] 4 fail counters
ignition cycle and the last over 5 sample
OR time the engine was counters
running
MAP sensor > 115.0 [kPa]
Engine is not rotating EngineModeNotRunTimer | sampling time is
OR Error 125 ms
Difference (absolute > 20.0 [kPa] No Active DTCs: MAP_SensorCircuitFA
value) in measured AAP_SnsrCktFA
pressure between MAP
sensor and TCIAP sensor No Pending DTCs: MAP_SensorCircuitFP
AND AAP_SnsrCktFP
Difference (absolute > 20.0 [kPa]
value) in measured
pressure between MAP
sensor and BARO sensor
AND
Difference (absolute <= 20.0 [kPa]

value) in measured
pressure between BARO
sensor and TCIAP sensor

ECM (Common) Section Page 35 of 957
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Manifold P0107 | Detects a continuous MAP Voltage < 3.3% of 5 Volt Continuous 320 failures out | Type A,
Absolute short to ground in the Range of 400 samples | 1 Trips
Pressure Manifold Absolute (This is equal to 7.5

Sensor Pressure (MAP) signal kPa) 1 sample every

Circuit Low circuit by monitoring 12.5 msec

(with pull-up) the MAP sensor output

voltage and failing the
diagnostic when the
MAP voltage is too low.
The MAP sensor is a
pressure transducer
which outputs a voltage
proportional to the
absolute pressure.
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Manifold P0108 | Detects a continuous MAP Voltage > 97.0% of 5 Volt Continuous 320 failures out | Type A,
Absolute short to power or open Range of 400 samples | 1 Trips
Pressure circuit in the Manifold (This is equal to 421.5

Sensor Absolute Pressure kPa) 1 sample every

Circuit High (MAP) signal circuit by 12.5 msec

(with pull-up) monitoring the MAP

sensor output voltage
and failing the
diagnostic when the
MAP voltage is too
high. The MAP sensor
is a pressure
transducer which
outputs a voltage
proportional to the
absolute pressure.
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Intake Air P0111 | Detects an Intake Air Good Correlation Time between current Executes once at | Type B,
Temperature Temperature (IAT) Between IAT2 and IAT3 ignition cycle and the last the beginning of | 2 Trips
Sensor sensor value that is time the engine was each ignition
Circuit stuck in range by ABS(Power Up IAT - running > 28,800 seconds cycle if enable
Performance comparing the IAT Power Up IAT2) > 25 deg C conditions are
(applications sensor value against Powertrain Relay Voltage |>= 11.0 Volts met
with AT, the IAT2 and IAT3 AND for a time >= 0.9 seconds
IAT2 and sensor values and
IAT3) failing the diagnostic if | ABS(Power Up IAT - No Active DTCs: PowertrainRelayFault

the IAT value is more Power Up IAT3) > 25 degC ECT_Sensor_Ckt FA

different than the IAT2 IAT_SensorCircuitFA

and IAT3 values than is | AND MnfdTempSensorCktFA

expected. If the engine HumTempSnsrCktFA

has been off for a long | ABS(Power Up IAT2 - EngineModeNotRunTimer

enough period of time, | Power Up IAT3) <=25degC Error

the air temperature - -

values in the engine Not Good Correlation Time between current Executes once at

compartment of the IAT2 in Middle ignition cycle and the last the beginning of

vehicle are considered time the engine was each ignition

to have equalized, and Power Up IAT2 is running > 28,800 seconds cycle if enable

the diagnostic can be between Power Up IAT conditions are

enabled. and Power Up IAT3 Powertrain Relay Voltage |>= 11.0 Volts met

for a time >= 0.9 seconds

The diagnostic will fail if | AND _ _

the IAT2 and IAT3 No Active DTCs: PowertrainRelayFault

values are similar, and ABS(Power Up IAT - ECT_Sensor_Ckt FA

the 1AT value is not Power Up IAT3) > 25 degC IAT_SensorCircuitFA

similar to the IAT2 and
IAT3 values. The
diagnostic will also fail
if none of the three
sensor values are
similar to each other,
and the IAT value is
furthest from the
sensor value that is in
the middle of the three
sensor values.

This diagnostic is
executed once per

AND

ABS(Power Up IAT2 -
Power Up IAT) >
ABS(Power Up IAT2 -
Power Up IAT3)

MnfdTempSensorCktFA
HumTempSnsrCktFA
EngineModeNotRunTimer
Error

Not Good Correlation
IAT3 in Middle

Power Up IAT3 is
between Power Up IAT
and Power Up IAT2

Time between current
ignition cycle and the last
time the engine was
running

Powertrain Relay Voltage
for a time
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> 28,800 seconds

>=11.0 Volts
>= 0.9 seconds

Executes once at
the beginning of
each ignition
cycle if enable
conditions are
met
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

ignition cycle if the
enable conditions are
met.

AND

ABS(Power Up IAT -
Power Up IAT2)

AND

ABS(Power Up IAT3 -
Power Up IAT) >
ABS(Power Up IAT3 -
Power Up IAT2)

> 25 deg C

No Active DTCs:

PowertrainRelayFault
ECT_Sensor_Ckt FA
IAT_SensorCircuitFA
MnfdTempSensorCktFA
HumTempSnsrCktFA

EngineModeNotRunTimer

Error

ECM (Common) Section Page 39 of 957
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Intake Air P0112 | Detects a continuous Raw IAT Input < 62.00 Ohms Engine Run Time > 0.00 seconds 40 failures out Type B,
Temperature short to ground in the (~150 deg C) of 50 samples 2 Trips
Sensor Intake Air Temperature
Circuit Low (IAT) signal circuit by 1 sample every

monitoring the IAT 100 msec

sensor output
resistance and failing
the diagnostic when the
IAT resistance is too
low. The IAT sensor is
a thermistor in which
the resistance across
the sensor can be
equated to a
temperature. A lower
resistance is equivalent
to a higher
temperature.
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Intake Air P0113 | Detects a continuous Raw IAT Input > 126,840 Ohms Engine Run Time > 0.00 seconds 40 failures out Type B,
Temperature open circuit in the (~-60 deg C) of 50 samples 2 Trips
Sensor Intake Air Temperature
Circuit High (IAT) signal circuit by 1 sample every

monitoring the IAT 100 msec

sensor output
resistance and failing
the diagnostic when the
IAT resistance is too
high. The IAT sensor is
a thermistor in which
the resistance across
the sensor can be
equated to a
temperature. A higher
resistance is equivalent
to a lower temperature.

ECM (Common) Section Page 41 of 957 Page 41 of 1761



19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Intake Air P0114 | Detects a noisy or String Length > 80.00 deg C Continuous 4 failures out of | Type B,
Temperature erratic signal in the 5 samples 2 Trips
Sensor Intake Air Temperature | Where:
Intermittent (IAT) circuit by "String Length" = sum of Each sample
In-Range monitoring the IAT "Diff" calculated over 10 consecutive IAT takes 1.0

sensor and failing the readings seconds

diagnostic when the
IAT signal has a noisier
output than is
expected.

When the value of the
IAT signal in °C is
determined, a delta is
calculated between the
current reading and the
previous reading. The
absolute value of these
deltas is summed over
a number of IAT
readings. The result of
this summation is
called a “string length”.

Since the IAT signal is
anticipated to be
relatively smooth, a
string length of a
particular magnitude
indicates a noisy or
erratic IAT signal. The
diagnostic will fail if the
string length is too
high.

And where:

"Diff" = ABS(current IAT
reading - IAT reading
from 100 milliseconds
previous)

ECM (Common) Section Page 42 of 957
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Engine P0117 | Circuit Continuity ECT Resistance <550hms 5failures out of | Type A,
Coolant This DTC detects a (@ 150°C) 6 samples 1 Trips
Temp short to ground in the

Sensor ECT (Engine Coolant 1 sec/ sample

Circuit Low temperature) signal

circuit or the ECT
sensor. This is
accomplished by
monitoring the
resistance of the circuit.
If the resistance goes
out of the expected
range the DTC is set.

Continuous

ECM (Common) Section Page 43 of 957
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Engine P0118 | Circuit Continuity ECT Resistance > 134,000 Ohms Engine run time >10.0 seconds 5failures out of | Type A,
Coolant This DTC detects a (@ -60°C) OR 6 samples 1 Trips
Temp short to high or open in IAT min > -90°C

Sensor the ECT (Engine 1 sec/ sample

Circuit High Coolant temperature)

signal circuit or the
ECT sensor. This is
accomplished by
monitoring the
resistance of the circuit.
If the resistance goes
out of the expected
range the DTC is set.

Continuous

ECM (Common) Section Page 44 of 957
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Engine P0119 | Circuit Erratic ECT temperature step No Active DTC's ECT_Sensor_Ckt_FP 3failures out of | Type A,
Coolant This DTC detects large | change: 4 samples 1 Trips
Temperature step changes in the

(ECT) ECT (Engine Coolant 1) postive step change is 1 sec/ sample

Sensor temperature) signal greater than calculated

Circuit circuit or the ECT high limit Continuous

Intermittent

sensor. Allowable high
and low limits are
calculated for the next
sample based on the
previous sample and
sensor time constant.
If the sensor responds
faster than should be
possible the DTC is
set.

OR

2) negitive step change is
lower than calculated low
limit.

The calculated high and
low limits for the next
reading use the following
calibrations:

1) Sensor time constant

2) Sensor low limit

3) Sensor high limit

*rrxkGeneric Example®****

If the last ECT reading
was 90 Deg C, the Time
constant was calibrated at
10 seconds, the low limit
was calibrated to -80 Deg
C and the high limit was
calibrated to 200 Deg C
the caluculated limits are
101 Deg C and 73 Deg C.

The next reading (after
the 90 Deg C reading)
must be between 73 Deg
C and 101 Deg C to be
valid.

*

7.4 seconds
-60.0Deg C
200.0Deg C
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Engine P0128 | This DTC detects if the | Energy is accumulated No Active DTC's ECT_Sensor_Ckt_FA 1 failure to set Type A,
Coolant ECT (EngineCoolant after the first conbustion ECT_Sensor_Perf FA DTC 1 Trips
Temperature temperature) does not | event using Range #1 or VehicleSpeedSensor_FA

Below Stat achieve the required #2 below: OAT _PtEstFiltFA 1 sec/ sample

Regulating target temperature after IAT_SensorCircuitFA

Temperature an allowed energy Thermostat type is divided MAF_SensorFA Once per ignition

accumulation by the
engine. This can be
caused by an ECT
sensor biased low or a
cooling system that is
not warming up
correctly because of a
stuck open thermostat
or other fault.

into normal (non-heated)
and electrically heated.

For this application the
"type" cal
(KeTHMG_b_TMS_ElecT
hstEquipped) = 0

If the type cal is equal to
one, the application has
an electrically heated t-
stat, if equal to zero the
the application has an non
heated t-stat. See
appropiate section below.

*%

Type cal above = 1
(Electrically heated t-stat)

Range #1 (Primary) ECT
reaches Commanded
temperature minus 19 °C
when Ambient min is <
52°C and >10°C.

Note: Warm up target for
range #1 will be at least
65°C

Range #2 (Alternate) ECT
reaches Commanded
temperature minus 50 °C
when Ambient min is <
10°C and >-9°C.

Note: Warm up target for
range #2 will be at least

See the two tables
named:

P0128 Maximum
Accumulated Energy
for Start-up ECT
conditions - Primary
and

P0128 Maximum
Accumulated Energy
for Start-up ECT
conditions - Alternate
in the Supporting
tables section.

This diagnostic models
the net energy into and
out of the cooling

Engine not run time
(soaking time before
current trip)

Engine run time

Fuel Condition

THMR_AWP_AuxPumpF
A

THMR_AHV_FA
THMR_SWP_Control_FA
THMR_SWP_NoFlow_FA
THMR_SWP_FlowStuckO
n_FA
EngineTorqueEstinaccura
te

> 1,800 seconds

30<Eng Run Tme <
1,475 seconds

Ethanol <87 %

Distance traveled 2 0.50 miles
If Engine RPM is

continuously greater than | 5,000 rpm
for this time period 5.0seconds

The diagnostic test for this
key cycle will abort

nnnnnnnnnn

nnnnnn

nnnnnnnnn

If T-Stat Heater
commanded duty cycle
for this time period

ECM (Common) Section Page 46 of 957

nnnnnn

> 20.0% duty cycle
> 5.0 seconds

key cycle
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

nnnnnnnn

Type cal above =0
(non - heated t-stat)

Range #1 (Primary) ECT
reaches 65°C when
Ambient min is <

52°C and >10°C.

Range #2 (Alternate) ECT
reaches 55°C when
Ambient min is <

10°C and >-9°C.

system during the
warm-up process.

The five energy terms
are: heat from
combustion (with AFM
correction), heat from
after-run, heat loss to
enviroment, heat loss
to cabin and heat loss
to DFCO.

The diagnostic test for this
key cycle will abort

nnnnnnnnnnnn

ECT at start run

nnnnnnnnnnn

-40<sECT <51 °C

ECM (Common) Section Page 47 of 957
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel P0181 | Determine when fuel Averaged for absolute Run crank voltage > 6.0V 1 samples Type B,
Temperature temperature sensor is | difference between fuel 2 Trips
Sensor A not plausible, due to temperature and Run crank voltage > 11.0V 100 ms/sample
Performance offset or drift. reference temperature is | < 20.00°C
(FTS wired FTZM Run crank voltage |=8.0
to FTZM) and >= 20.00°C
Engine not cranking
Atime >8s
and <8.50s
is passed since engine
(see movement is detected
P0181 Fuel Temperature
Sensor Reference Engine soak time > 28,799 s
)
No error for Engine Not
Running timer
(Engine coolant
temperature > -40°C
OR
ECT_OBD_GlobalCoolTm
pEnNbI =TRUE

(refer to "OBD Coolant
Enable Criteria" section))

Sensor Bus Relay
commanded on

No DTC active:

At least one valid value
received from serial
communication

FTS_FTS_CktFA
FTS_PlausRefSnsrFIt
SBR_RIyFA

P1103
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel P0182 | Determine when a Fuel temperature sensor Run crank voltage > 6.0V 10 failures out of | Type B,
Temperature short circuit to ground | output resistance <50Q 20 samples 2 Trips
Sensor A affects fuel temperature Run crank voltage > 11.0V
Circuit Low sensor. 100 ms/samples
(FTS wired Engine not cranking
to FTZM)

FTZM Run crank voltage | = 8.00

Sensor Bus relay
Commanded on

No DTC active

At least one valid value
received from serial
communication

FTS_FTS_CktFA
FTS_PlausRefSnsrFIt
SBR_RIyFA

P1103
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel P0183 | Determine when a Fuel temperature sensor Run crank voltage > 6.0V 10 failures out of | Type B,
Temperature short circuit to ground | output resistance > 121,8650Q 20 samples 2 Trips
Sensor A affects fuel temperature Run crank voltage > 11.0V
Circuit High sensor.
(FTS wired Engine not cranking 100 ms/samples
to FTZM)

FTZM Run crank voltage | = 8.00

Sensor Bus relay
Commanded on

No DTC active

At least one valid value
received from serial
communication

FTS_FTS_CktFA
FTS_PlausRefSnsrFIt
SBR_RIyFA

P1103
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel P0184 | Determine when fuel Fuel temperature >(1-0)*156°C + Run crank voltage > 6.0V 10failures out of | Type B,
Temperature temperature sensor (Last good sample * a) 15 samples 2 Trips
Sensor A changes quicker than Run crank voltage > 11.0V

Circuit expected, likely due to with a = e/[- (amount 100 ms/samples
Intermittent an intermittent fault. of consecutive bad FTZM Run crank voltage | = 8.00

(FTS wired samples * 0.01)]

to FTZM) Sensor Bus relay

Commanded on

No DTC active

FTS_FTS_CktFA
FTS_PlausRefSnsrFIt

SBR_RIyFA
P1103
At least one valid value
received from serial
communication
Fuel temperature <(l-a)*-56°C+ Run crank voltage > 6.0V 10 failures out of
(Last good sample * a) 15 samples
Run crank voltage > 11.0V
with a = e/[- (amount 100 ms/samples
of consecutive bad FTZM Run crank voltage | = 8.00

samples * 0.01)]

Sensor Bus relay
Commanded on

No DTC active

At least one valid value
received from serial
communication

FTS_FTS_CktFA
FTS_PlausRefSnsrFIt
SBR_RIyFA

P1103
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel P018B | This DTC detects a fuel | Sensed fuel pressure <= 30 kPa a) Diagnostic enabled a) == TRUE 1 sample / Type B,
Pressure pressure sensor change [FDBR_b_FPSS DiagEnb 12.5 millisec 2 Trips
Sensor "B" response stuck within [absolute value, during Id]

Circuit the normal operating intrusive test] Intrusive Test

Range/ range using an b) Timer Engine Running | b) >= 5.00 seconds Duration:

Performance intrusive test (as [FDBR_t_EngModeRunC Fuel Flow -

follows)

a] Intrusive Test
Trigger: 1] Fuel Pump
Duty Cycle Clamped
Time ( min or max duty
cycle) >=5 sec

Or 2] Fuel Pres Err
Variance <= calibration
value
KeFDBR_cmp_FPSS_
MinPres

Variance ;

Otherwise, Report
status as Pass
b] Intrusive test freq
limit: 60 sec between
intrusive tests that
pass,
c] Intrusive test Fuel
Flow limit: Fuel Flow
Actual < Max allowed
Fuel Flow rate

oarse]
c1) Fuel Flow Rate Valid

c2)
FDB_FuelPresSnsrCktFA

c3) Reference Voltage
Fault Status [DTC P0641]

c4) FAB_FuelPmpCktFA

¢5) Fuel Control Enable
Fault Active [DTC P12A6]

¢6) Fuel Pump Driver
Module OverTemp Fault
Active [DTC P1255]

c7) Fuel Pump Speed
Fault Active [DTC P129F]

c8) CAN Sensor Bus
message $0C3 Comm
Fault
[CFMR_b_FTZM_Infol U
codeCmFA DTC P165C]

c9) CAN Sensor Bus Fuel
Pmp Spd Command ARC
and Checksum Comm
Fault Code
[CFMR_b_FTZM_Cmd1_
UcodeCmFA DTC]

ECM (Common) Section Page 52 of 957

c1) == TRUE

c2) <> TRUE

c3) <> TRUE

c4] <> TRUE

c5) <> TRUE

c6) <> TRUE

c7) <>TRUE

c8) <> TRUE

c9] <> TRUE

related (5to 12
sec)
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
Illum.

¢10) Fuel Pump Duty
Cycle Fault Active

c11) Sensor Configuration
[FDBR_e_FuelPresSnsrC
onfig]

c12) Sensor Bus Relay
On

d) Emissions Fuel Level
Low [Message $3FB]

e) Fuel Control Enable

f) Fuel Pump Control
State

g) Instantaneous Fuel
Flow
[FCBR_dm_InstFuelFlow]

h) Diagnostic System
Disabled
[DRER_b_DiagSysDsb]

j1) Fuel Pmp Speed
Command Alive Rolling
Count and Checksum
Error [CAN Bus B $0CE]
[CFMR_b_FTZM_Cmd1_
ARC_ChkErr DTC]

j2) CAN Sensor Bus
message $0C3_Available

j3) Fuel Pres Sensor Ref
Voltage Status Message
Counter Incorrect Alive
Rolling Count and

c10) <> TRUE

cll) ==
CeFDBR_e_WiredTo_FT
ZM

c12) == TRUE

d) <> TRUE

e) == TRUE

f) == Normal Control
OR

== Fuel Pres Sensor
Stuck Control

g) >= 0.05 gm/sec

h) <> TRUE

j1) <> TRUE

j2) == TRUE

j3) <> TRUE
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Page 53 of 1761




19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value Secondary Parameters

Checksum Error [CAN

Enable Conditions

Time Required | MIL
Illum.

Bus B $0C3]
[CFMR_b_FTZM_Infol_A
RC_ChKErr DTC]
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel P018C | This DTC detects if the | Fuel Pressure Sensor < 4.00 % a) Diagnostic enabled a) == TRUE 64.00 failures/ | Type B,
Pressure fuel pressure sensor output % or [FDBR_b_FPSnsrCktLoDi 80.00 samples | 2 Trips
Sensor "B" circuit is shorted low [0 kPa gauge] agEnbl]
Circuit Low [re. full range as percent 1 sample/12.5

Values are analyzed as | of 5.0V reference] b) Run_Crank Active b) == TRUE ms

percent of sensor [PMDR_b_RunCrankActiv

reference voltage [[Abs e

[5.0V -

SensorVoltsActual] / c¢) Diagnostic System c) <> TRUE

5.0V] *100%]

Disabled
[DRER_b_DiagSysDsbl]

d) Pressure Sensor
Configuration
[FDBR_e_FuelPresSnsrC
onfig]

d1) IF calibration
CeFDBR_e_WiredTo_FT
ZM

== WiredTo ECM

d2) IF NOT, then see
Case2

Fuel Pressure Sensor
output %

[re. full range as percent
of 5.0V reference]

< 4.00 %
or
[0 kPa gauge]

a) Diagnostic enabled
[FDBR_b_FPSnsrCktLoDi
agEnbl]

b) Run_Crank Active
[PMDR_b_RunCrankActiv
e

c¢) Diagnostic System
Disabled
[DRER_b_DiagSysDsbl]

d1) Pressure Sensor
Configuration
[FDBR_e_FuelPresSnsrC
onfig]

d2) Sensor Bus Relay On

d3) CAN Sensor Bus
message $0C3_Available

d4) Fuel Pres Sensor Ref

ECM (Common) Section Page 55 of 957

a) == TRUE
b) == TRUE
c) <> TRUE

dl) IF calibration
CeFDBR_e_WiredTo_FT
M

== WiredTo FTZM

d2) == TRUE
d3) == TRUE
d4) <> TRUE

64.00 failures /
80.00 samples

1 sample/12.5
ms
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

Voltage Status Message
Counter Incorrect Alive
Rolling Count and
Checksum Error [CAN
Bus B $0C3]
[CFMR_b_FTZM_Infol_A
RC_ChkErr DTC]

d2) IF calibration
CeFDBR_e_WiredTo_FT
ZM

<> WiredTo FTZM,

then see Casel
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel P018D | This DTC detects if the | Fuel Pressure Sensor > 96.00 % a) Diagnostic enabled a) == TRUE 64.00 failures/ | Type B,
Pressure fuel pressure sensor output % or [FDBR_b_FPSnsrCktLoDi 80.00 samples | 2 Trips
Sensor "B" circuit is shorted High [743 kPa ga] agEnbl]
Circuit High [re. full range as percent 1 sample/12.5
Values are analyzed as | of 5.0V reference] b) Run_Crank Active b) == TRUE ms
percent of sensor [PMDR_b_RunCrankActiv
reference voltage [[Abs e
[5.0V -
SensorVoltsActual] / c¢) Diagnostic System c) <> TRUE
5.0V] *100%] Disabled
[DRER_b_DiagSysDsbl]
d) Pressure Sensor d1) IF calibration
Configuration CeFDBR_e_WiredTo_FT
[FDBR_e_FuelPresSnsrC | ZM
onfig] == WiredTo ECM
d2) IF NOT, then see
Case2
Fuel Pressure Sensor > 96.00 % a) Diagnostic enabled a) == TRUE 64.00 failures /
output % or [FDBR_b_FPSnsrCktLoDi 80.00 samples
[743 kPa ga] agEnbl]
[re. full range as percent 1 sample/12.5
of 5.0V reference] b) Run_Crank Active b) == TRUE ms
[PMDR_b_RunCrankActiv
e
c¢) Diagnostic System c) <> TRUE

Disabled
[DRER_b_DiagSysDsbl]

d1) Pressure Sensor
Configuration
[FDBR_e_FuelPresSnsrC
onfig]

d2) Sensor Bus Relay On

d3) CAN Sensor Bus
message $0C3_Available

d4) Fuel Pres Sensor Ref
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dl) IF calibration
CeFDBR_e_WiredTo_FT
M

== WiredTo FTZM

d2) == TRUE
d3) == TRUE
d4) <> TRUE
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

Voltage Status Message
Counter Incorrect Alive
Rolling Count and
Checksum Error [CAN
Bus B $0C3]
[CFMR_b_FTZM_Infol_A
RC_ChkErr DTC]

d2) IF calibration
CeFDBR_e_WiredTo_FT
ZM

<> WiredTo FTZM,

then see Casel
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel Rail P0191 | Determine when fuel Rail pressure sensor Engine off time 235s 42 failures out of | Type A,
Pressure rail pressure sensor is | output (as percentage of 60 samples 1 Trips
(FRP) not plausible, due to supply voltage) >14.0% No error for Engine Not
Sensor A offset or drift. Running timer 6.25 ms/sample
Performance OR
No engine movement
Rail pressure sensor detected since begin of
output (as percentage of driving cycle
supply voltage) <6.5%
(Engine coolant
temperature =-40°C
OR
ECT_OBD_GlobalCoolTm
pEnNbI =TRUE
(refer to "OBD Coolant
Enable Criteria" section))
Run crank voltage > 6.0V
Run crank voltage > 11.0V
No active DTC: ECT_Sensor_FA
FHP_RPS_CktFA
Absolute difference P0191 Rail Pressure 33 failures out of
between rail pressure #1 Sensor Configuration = 55 samples
(first trace) and rail >21.0 MPa CeFHPG_e_RPS_Double

pressure #2 (second
trace)

Run crank voltage

Run crank voltage

No active DTC:

Track
> 6.0V
> 11.0V

FHP_RPS_CktFA
P0194

6.25 ms/sample
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Secondary Parameters

Enable Conditions

Time Required | MIL

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value
System Code | Description Illum.
Fuel Rail P0192 | Determine when a Fuel rail pressure sensor Starter motor is not 38failures out of | Type A,
Pressure short circuit to ground | output (as percentage of engaged 76 samples 1 Trips
(FRP) affects fuel rail supply voltage) < 43%
Sensor A pressure sensor. OR OR
Circuit Low
Voltage Starter motor has been 22 continuous
engaged for a time >15s failures out of
76 samples
OR
6.25 ms/samples
Run crank voltage > 8.4V
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Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL

Component/ | Fault Monitor Strategy Malfunction Criteria
System Code | Description Illum.
Fuel Rail P0193 | Determine when a Fuel rail pressure sensor Starter motor is not 38failures out of | Type A,
Pressure short circuit to voltage | output (as percentage of engaged 76 samples 1 Trips
(FRP) affects fuel rail supply voltage) > 94.8%
Sensor A pressure sensor. OR OR
Circuit High
Voltage Starter motor has been 22 continuous

engaged for a time >15s failures out of

76 samples
OR
Run crank voltage > 8.4V 6.25 ms/samples
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Coolant PO1F0 | This DTC detects an For this application the No Active DTC's ECT_Sensor_Ckt_FA 30 failures out Type B,
Temperature unexplained cooling "type" cal VehicleSpeedSensor_FA | of 60 samples 2 Trips
Dropped system cool down (KeTHMG_b_TMS_ElecT OAT _PtEstFiltFA

Below below the OBD hstEquipped) = 0 THMR_AWP_AuxPumpF |1 sample /

Diagnostic monitoring threshold If the type cal is equal to A second

Monitoring during normal one, the application has THMR_AHV_FA

Temperature operating conditions. an electrically heated t- THMR_SWP_Control_FA | Continuous

This check is run
throughout the key
cycle.

stat, if equal to zero the
the application has an non
heated t-stat. See
appropiate section below.
Type cal above =0

(non - heated t-stat)

Engine coolant
temperature

*

Type cal above = 1
(Electrically heated t-stat)

Engine coolant
temperature

IA

IA

64.0Deg C

70.5Deg C

Engine Runtime

Distance traveled this key
cycle

Ambient air pressure

Ambient air temperature

nnnnnnnnnnnn

Engine coolant
temperature

At least once during the
key cycle

Type 0 (non-heated t-stat)

Type 1 (Electrically
heated T-stat)

nnnnnnnnnnnn

Heat to coolant

DFCO time

ECM (Common) Section Page 62 of 957

EngineTorqueEstinaccura
te

ECT_Sensor_Perf FA
THMR_SWP_NoFlow_FA
THMR_SWP_FlowStuckO
n_FA

=0.0 seconds

20.8km

= 55.0kPa

> -9.0Deg C

> 65Deg C

271.5t086.5Deg C

v

1.0kwW

IA

5.0seconds
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Active Fuel Management
is not in

19 OBDGO4A ECM (Common) Summary Tables
Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Thermostat duty cycle < 20.0%
RPM <5,100

Half Cylinder Mode
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Turbocharge | P0234 | This monitor detects Boost pressure tracking If throttle control is Calibration on diagnostic | P0234, P0299: Boost 320 fail counters | Type B,
r/ failures in the charging | error(difference between | active (Refer to "Other | enabling pressure control over 400 sample | 2 Trips
Supercharge air system such to not | the desired boost AICR DSL flags" Free deviation enabling counters

r"A" fulfill the request of pressure and the Form): ==TRUE

Overboost boost pressure in the measured pressure at < sampling time is

Condition intake manifold. It intake manifold by MAP 25ms

works only in steady
state closed loop
pressure control zone.
The DTC checks a
permanent negative
control deviation of the
boost pressure
indicating an overboost
condition.

This monitor is used to
detect any malfunction
in the boost pressure
system causing the
vehicle's emissions to
exceed the limits.

The aim of the
overboost pressure
monitor is to detect
obstructions in the
exhaust pipe. The
boost pressure is
usually controlled by
the VGT vanes. The
intake manifold
pressure is also
affected by the throttle
valve and the HP EGR

valve position changes.

The aim of this
procedure is to identify
a limitation of the VGT
vanes (equal to an
obstruction) that leads
to exceed the emission
limits.

sensor) lower than a
threshold.

If throttle control is active:
The setpoint used for
closed loop control is the
conversion of the desired
upstream throttle boost
pressure (target) in
desired intake boost
pressure.

The conversion of the
setpoint is done
calculating the pressure
drop over the throttle
valve that is strictly
dependent on the valve
position.

If throttle control is NOT
active:

The setpoint used for
closed loop control is the
intake manifold pressure:
in this situation the
diagnostic monitors the
boost pressure closed

loop control tracking error.

(

P0234: Negative
boost deviation
threshold (throttle
control active)
[kPa]

X

P0234, P2263:
Overboost
barometric correction

)

If throttle control is
NOT active (Refer to
"Other AICR DSL

flags" Free Form):
<

(

P0234: Negative
boost deviation
threshold (throttle
control not active)
[kPa]

X

P0234, P2263:
Overboost
barometric correction

)

Engine Running

Cranking ignition in range

PT Relay voltage in range

Difficult launch NOT
detected

Boost Pressure Control
Closed Loop active

No active transition from a
combustion mode to
another one

Outside Air Temperature
in range

Desired Boost Pressure
steady state:
BstDes-BstDes_Old

ECM (Common) Section Page 64 of 957

==TRUE

Battery voltage > 11.00

Powertrain relay voltage >
11.00[V]

Refer to
"LDT_DifficultLaunchActiv
e" Free Form

Refer to "Boost Control in
Closed Loop" Free Form

==TRUE

>-9.00[°C]
AND
<80.00[°C]

>-5 [kPa/s]
AND
<5 [kPa/s]
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

Engine speed in range

Desired intake Boost
pressure in range

(Engine Coolant
Temperature

OR

OBD Coolant Enable
Criteria),

AND

Engine Coolant
Temperature

Ambient Air Pressure in
range

Throttle Valve position

>1,750.00 [rpm]
AND
<3,000.00 [rpm]

>
P0234: Minimum boost
pressure for overboost
monitor enabling
[kPa]
AND
P0234: Maximum boost
pressure for overboost
<monitor enabling
[kPa]

>60 [°C]

==TRUE

<124 [°C]

>75 [kPa]
AND
<120 [kPa]

>=90.00 [%] if throttle
control is active (Refer to
"Other AICR DSL flags"
Free Form)

>=90.00 [%)] if throttle
control is NOT active

(Refer to "Other AICR
DSL flags" Free Form)
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

No active DTCs

All enabling conditions
last for a time

AIC_BstSysDiagDenomD
sbl
==FALSE

>
P0234: Overboost
monitor delay timer

[s]
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Turbocharge | P0299 | This monitor detects Boost pressure tracking If throttle control is Calibration on diagnostic | P0234, P0299: Boost 320.00 fail Type B,
r/ failures in the charging | error(difference between | active (Refer to "Other | enabling pressure control counters over 2 Trips
Supercharge air system such to not | the desired boost AICR DSL flags" Free deviation enabling 400.00 sample

r"A" fulfill the request of pressure and the Form): ==TRUE counters

Underboost boost pressure in the measured pressure at >

Condition intake manifold. It intake manifold by MAP sampling time is

works only in steady
state closed loop
pressure control zone.
The DTC checks a
permanent positive
control deviation of the
boost pressure
indicating an
underboost condition.
This monitor is used to
detect any malfunction
in the boost pressure
system causing the
vehicle's emissions to
exceed the limits.

The aim of the
underboost pressure
monitor is to detect
leakages in the pipe
after the compressor or
in the intake/exhaust
manifold. The boost
pressure is usually
controlled by the VGT
vanes. The intake
manifold pressure is
also affected by the
throttle valve and the
HP EGR valve position
changes. The aim of
this procedure is to
identify a limitation of
the VGT vanes (equal
to a leakage) that leads
to exceed the emission

sensor) higher than a
threshold.

If throttle control is active:
The setpoint used for
closed loop control is the
conversion of the desired
upstream throttle boost
pressure (target) in
desired intake boost
pressure.

The conversion of the
setpoint is done
calculating the pressure
drop over the throttle
valve that is strictly
dependent on the valve
position.

If throttle control is NOT
active:

The setpoint used for
closed loop control is the
intake manifold pressure:
in this situation the
diagnostic monitors the
boost pressure closed

loop control tracking error.

(

P0299: Positive boost
deviation threshold
(throttle control
active)

[kPa]

X

P0299, P2263:
Underboost
barometric correction

)

If throttle control is
NOT active (Refer to
"Other AICR DSL
flags" Free Form):

>

(

P0299: Positive boost
deviation threshold
(throttle control not
active)

[kPa]

X

P0299, P2263:
Underboost
barometric correction

)

Engine Running

Cranking ignition in range

PT Relay voltage in range

Difficult launch NOT
detected

Boost Pressure Control
Closed Loop active

No active transition from a
combustion mode to
another one

Outside Air Temperature
in range

Desired Boost Pressure
steady state:
BstDes-BstDes_Old
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==TRUE

Battery voltage > 11.00

Powertrain relay voltage >
11.00 [V]

Refer to
"LDT_DifficultLaunchActiv
e" Free Form

Refer to "Boost Control in
Closed Loop" Free Form

==TRUE

>-9.00[°C]
AND
<80.00[°C]

>-5 [kPa/s]
AND
<5 [kPa/s]

25ms
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
limits. Engine speed in range >1,200.00 [rpm]

Desired intake Boost
pressure in range

(Engine Coolant
Temperature

OR

OBD Coolant Enable
Criteria),

AND

Engine Coolant
Temperature

Ambient Air Pressure in
range

Throttle Valve position

AND
<2,200.00 [rpm]

>

P0299: Minimum boost
pressure for underboost
monitor enabling

[kPa]

AND

<

P0299: Maximum boost
pressure for underboost
monitor enabling

[kPa]

>60 [°C]

==TRUE

<124 [°C]

>75 [kPa]
AND
<120 [kPa]

>=90.00 [%)] if throttle
control is active (Refer to
"Other AICR DSL flags"
Free Form)

>=90.00 [%)] if throttle
control is NOT active

(Refer to "Other AICR
DSL flags" Free Form)
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19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

No active DTCs

All enabling conditions
last for a time

AIC_BstSysDiagDenomD
sbl
==FALSE

>
P0299: Underboost
monitor delay timer

[s]
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Crankshaft | P0315 | This DTC determines if | The Crankshaft target OBD Manufacturer MEC =0 0.50 seconds Type A,
Position the crankshaft sensor | wheel should be 360 Enable Counter 1 Trips
System learn values that are degrees around in Frequency

Variation Not stored in memory are circumferance. Loss or Continuous100

Learned valid. The angle controller non-volitile msec

between each tooth of
the reluctor wheel is
learned, and the sum of
all angles together
should sum to 360°
(one revolution of the
reluctor wheel).

Default values, or
corrupted values will
not sum to 360°.

memory or an error in
memory will cause the
values of individual teeth
learn to be defaulted or
incorrect.

Set the DTC if the
Differance between the
sum of the reluctor
wheel's teeth and 360
degrees is greater than:

> 0.001 degrees
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19 OBDGO4A ECM (Common) Summary Tables

Component/

Fault

Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL

System Code | Description Illum.
Crankshaft | P0335 | Determines if a fault Time since last crankshaft Starter engaged Continuous Type A,
Position exists with the crank position sensor pulse AND every 100 msec | 1 Trips
(CKP) position sensor signal | received >= 4.0 seconds (cam pulses being
Sensor A received
Circuit OR

( MAF_SensorFA = FALSE

AND

Engine Air Flow > 3.0 grams/second ) )

No crankshaft pulses
received

>= 0.3 seconds

Engine is Running

Starter is not engaged

Continuous
every 12.5 msec

No crankshaft pulses
received

Engine is Running
OR
Starter is engaged

No DTC Active:

P0340
P0341

2 failures out
of 10 samples

One sample per
engine revolution
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Crankshaft | P0O336 | Determines if a Time in which 10 or Engine Air Flow >= 3.0 grams/second Continuous Type A,
Position performance fault more crank re- every 250 msec | 1 Trips
(CKP) exists with the crank synchronizations occur < 10.0 seconds Cam-based engine speed | > 450 RPM
Sensor A position sensor signal
Performance No DTC Active: P0335
No crankshaft Engine is Running Continuous
synchronization every 12.5 msec
gap found >= 0.4 seconds Starter is not engaged
Time since starter Starter engaged Continuous
engaged without AND every 100 msec
detecting crankshaft (cam pulses being
synchronization gap >= 1.5 seconds received
OR
( MAF_SensorFA = FALSE
AND
Engine Air Flow > 3.0grams/second ) )

Crank pulses received in
one engine revolution
OR

Crank pulses received in
one engine revolution

<51

> 65

Engine is Running
OR
Starter is engaged

No DTC Active:

P0340
P0341

8 failures out
of 10 samples

One sample per
engine revolution
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Camshaft P0340 | Determines if a fault Time since last camshaft Starter engaged Continuous Type A,
Position exists with the cam position sensor pulse AND every 100 msec | 1 Trips
(CMP) position bank 1 sensor | received >= 5.5 seconds (crank pulses being
Sensor A signal received
Circuit Bank OR OR
1 Sensor A ( MAF_SensorFA = FALSE

Time that starter has been AND

engaged without a Engine Air Flow > 3.0 grams/second ) )

camshaft sensor pulse

>= 4,0 seconds

Fewer than 4 camshaft
pulses received in a time

> 3.0 seconds

Engine is running

Starter is not engaged

Continuous
every 100 msec

No camshaft pulses
received during first
12 MEDRES events
(There are 12
MEDRES events per
engine cycle

Crankshaft is
synchronized

Starter must be
engaged to enable the
diagnostic, but the
diagnostic will not
disable when the
starter is disengaged

No DTC Active:

CrankSensor_FA

Continuous
every MEDRES
event

The number of camshaft
pulses received during
100 engine cycles

Crankshaft is
synchronized

No DTC Active:

CrankSensor_FA

8 failures out of
10 samples

Continuous
every engine
cycle
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Camshaft P0341 | Determines if a The number of camshaft Crankshatt is Continuous Type A,
Position performance fault pulses received during synchronized every MEDRES | 1 Trips
(CMP) exists with the cam first 12 MEDRES events event
Sensor position bank 1 sensor | is <4 Starter must be engaged
Performance A signal OR > 6 to enable the diagnostic,
Bank 1 but the diagnostic will
Sensor A (There are 12 not disable when the

MEDRES events per starter is disengaged

engine cycle)

No DTC Active: CrankSensor_FA

The number of camshaft Crankshaft is 8 failures out of

pulses received during synchronized 10 samples

100 engine cycles < 398

OR > 402 No DTC Active: CrankSensor_FA Continuous

every engine
cycle
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Crankshaft P0O34A | Monitors the position of | Crankshaft position is Engine has started 1 failures out of | Type B,
Position the crankshaft during a | in error by a number of rotating during a 3 samples 2 Trips
Sensor - hybrid auto-start to crankshaft wheel teeth > 2 crankshaft teeth hybrid auto-start

Crankshaft verify that the sensor a sample occurs

Start has reported the Crankshaft position is each time the

Position crankshaft position being verified engine is started

Incorrect properly.

No Active DTCs:

CrankSensor_FA

Crankshaft position is
in error by at least one
crankshaft wheel tooth

Engine has started
rotating during a
hybrid auto-start

Crankshaft position is
being verified

No Active DTCs:

CrankSensor_FA

4 failures out of
5 samples

a sample occurs
each time the
engine is started
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Crankshaft | P034B | The Crankshaft Number of crankshaft Engine Speed > 400 RPM Continuous Type B,
Position Direction Incorrect test | sensor reversals >= 3 Engine Speed < 2,000 RPM 2 Trips
Sensor - monitors the number of Engine Air Flow >= 3.0 grams/second Every 250 msec
Crankshaft crankshaft reversals within a period of time <= 10.0 seconds

Direction reported by a bi- Engine Movement

Incorrect directional crank Detected

sensor.

No Active DTCs:

CrankSensor_FA
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Exhaust Gas | P0401 | This monitor detects Air mass tracking error: < Calibration on diagnostic | P0401, P0402: EGR flow | 350.00 fall Type B,
Recirculation failures in the air difference between the enabling monitor enabling counters over 2 Trips
(EGR) Flow system such to not fresh air requested (set ( ==TRUE 435.00 sample
insufficient fulfill the request of point) and the fresh air SeaBaro Constant counters

mass air flow through measured by MAF sensor. | X

the intake circuit.

This monitor is used to
detect any malfunction
in the air system that
leads to lower EGR
rate causing the
vehicle's emissions to
exceed the OBD limits.
The aim of the EGR
flow monitor is to detect
HP EGR obstructions
(insufficient EGR flow).
The EGR flow depends
on several variables
like the HP EGR valve
position, intake
manifold pressure,
exhaust pressure, EGR
cooler outlet
temperature. The aim
of this procedure is to
identify a limitation of
the HP EGR (equal to
an obstruction) that
leads to exceed the
OBD limits.

In particular
environmental
conditions where the
provided EGR flow
amount is not enough
to have a robust
monitoring, the EGR
flow intrusive test can
be enabled. When the
intrusive test is

P0401: Insufficient
EGR flow barometric
table B (sea level)
[mg]

)

+

(

MidBaro Constant

X

P0401: Insufficient
EGR flow barometric
table B (mid level)

[mg]
)

+

(

LoBaro Constant

X

P0401: Insufficient
EGR flow barometric
table B (low level)
[mg]

)

(

SeaBaro Constant
X

HP EGR control is in
closed loop on air flow
OR

LP EGR (if present)
control is in closed loop
on air flow

OR

Diagnostic enabled by
calibration when HP/LP
EGR control is in closed
loop on HP/LP EGR flow

Engine Running

Cranking ignition in range

PT Relay voltage in range

Air Control is Active (air
control in closed loop)

Desired EGR rate

Engine speed is steady
state: |RPM-RPM_old|

for a minimum number of
samples
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Refer to "Other AICR DSL
flags" Free Form

1.00==TRUE

==TRUE

Battery voltage > 11.00
[Vl

Powertrain relay voltage >
11.00[V]

Refer to "Air Control
Active" Free Form

> 0 [%)]

<=10[rpm]

> 50 [counts]

sampling time is
25ms
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19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

enabled, a dedicated
flow setpoint value is

provided to air control.

P0401: Insufficient
EGR flow barometric
table A (sea level)
[mg]

X

P0401: Insufficient
EGR flow barometric
correction (sealevel)

)

+

MidBaro Constant

X

P0401: Insufficient
EGR flow barometric
table A (mid level)
[mg]

X

P0401: Insufficient
EGR flow barometric
correction (mid level)

)

+

LoBaro Constant

X

P0401: Insufficient
EGR flow barometric
table A (low level)
[mg]

X

P0401: Insufficient
EGR flow barometric
correction (low level)

)

Fuel request is steady
state: |FUEL-FUEL_old|

for a minimum number of
samples

An air control transition
has ended

OR

Such condition is disabled
by calibration

No active transition from a
combustion mode to
another one

Throttle measured
position

Outside Air Temperature

Ambient Pressure

Engine Coolant
Temperature

OR

OBD Coolant Enable
Criteria

Desired EGR flow

<=0.65[mm"3]

>175 [counts]

Refer to "Air Control
Transition"Free Form
OR

1.00 ==TRUE

==TRUE

>90.00 [%]

> -9.00[°C]

> 74.80[kPa]

> 60.00[°C]

==TRUE

>

P0401: Minimum
desired EGR flow
[mg]
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19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
Illum.

Desired fuel quantity

Outside air temperature in
range

No faults on proper
temperature sensor

All enabling conditions
last for a time

>

P0401: Insufficient EGR
flow Min fuel enabling
condition

[mMm~3]

AND

<

P0401: Insufficient EGR
flow Max fuel enabling
condition

[mmA3]

Condition must be TRUE.
Refer to "P0401, P0402:
Outside air temperature”
Free Form

AIC_EGR_FlowDiagAirTe
mpFA
==FALSE

>0.60([s]

Air mass tracking error:
difference between the
fresh air requested (set
point) and the fresh air
measured by MAF sensor.

<

(

SeaBaro Constant

X

P0401: Insufficient
EGR flow barometric
table B (sea level)
[mg]

)

+

(

Calibration on diagnostic
enabling

Difficult launch NOT
detected

HP EGR control is in
closed loop on air flow
OR

LP EGR (if present)

P0401, P0402: EGR
intrusive test enabling
==TRUE

Refer to
"LDT_DifficultLaunchActiv
e" Free Form

Refer to "Other AICR DSL
flags" Free Form

350.00 fail
counters over
435.00 sample
counters

sampling time is
25ms
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

MidBaro Constant

X

P0401: Insufficient
EGR flow barometric
table B (mid level)

[mg]
)

+

(

LoBaro Constant

X

P0401: Insufficient
EGR flow barometric
table B (low level)

[mg]
)

(

SeaBaro Constant

X

P0401: Insufficient
EGR flow barometric
table A (sea level)
[mg]

X

P0401: Insufficient
EGR flow barometric
correction (sea level)

)

+

(

MidBaro Constant
X

control is in closed loop
on air flow

OR

Diagnostic enabled by
calibration when HP/LP
EGR control is in closed
loop on HP/LP EGR flow

Engine Running

Cranking ignition in range

PT Relay voltage in range

Air Control is Active (air
control in closed loop)

Desired EGR rate

Engine speed is steady
state: |RPM-RPM_old|
for a minimum number of
samples

Fuel request is steady
state: |FUEL-FUEL_old|
for a minimum number of

samples

An air control transition

1.00==TRUE

==TRUE

Battery voltage > 11.00

Powertrain relay voltage >

11.00 [V]

Refer to "Air Control
Active" Free Form

>0 [%]

<=10[rpm]

> 50 [counts]

<=0.65[mm"3]

> 175 [counts]

Refer to "Air Control
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
P0401: Insufficient has ended Transition"Free Form
EGR flow barometric | OR OR

table A (mid level)
[mg]

X

P0401: Insufficient
EGR flow barometric
correction (mid level)

)

+

(

LoBaro Constant

X

P0401: Insufficient
EGR flow barometric
table A (low level)
[mg]

X

P0401: Insufficient
EGR flow barometric
correction (low level)

)

Such condition is disabled
by calibration

No active transition from a
combustion mode to
another one

Throttle measured
position

Outside Air Temperature

Ambient Pressure

Engine Coolant
Temperature

OR

OBD Coolant Enable
Criteria

Outside air temperature in

range

No faults on proper
temperature sensor

No faults on crank sensor
or on fuel injection system

1.00==TRUE

==TRUE

>90.00 [%]

> -9.00[°C]

> 74.80[kPa]

> 60.00[°C]

==TRUE

Condition must be
FALSE. Refer to "P0401,
P0402: Outside air
temperature" Free Form

AIC_EGR_FlowDiagAirTe
mpFA
==FALSE

CrankSensor_FA
==FALSE
FUL GenericlniSysFA
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19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

Time since last EGR flow
insufficient monitoring
(standard test or intrusive
test) test completion

Desired fuel quantity

All enabling conditions
above last for a time

All enabling conditions
(included the above timer)
last for a time

==FALSE

> 99,999.00 [s]

>

P0401: Insufficient EGR
intrusive test Min fuel
enabling condition
[mMm~3]

AND

<

P0401: Insufficient EGR
intrusive test Max fuel
enabling condition
[mMm~3]

> 99,999.00 [s]

>0.60]s]
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
EGR P040B | Determines the EGR After an allowed amount | Absolute error between | System supply voltage > 11.00 Volts Cumulative EGR | Type B,
Temperature temperature Sensor 2 | of EGR flow consumed by | current temperature Flow > 2 Trips
Sensor2 Ckt has not moved enough | engine following a long and Initial temperature 300.00

Range/ since start after an enough soak, the Down <= Engine soak (not run) >=28,800.00 Sec

Performance allowed amount of Stream Temperature Down Stream Stk time 100 ms /sample,

EGR flow consumed by
engine following a long
enough soak.

sensor has not change
enough.

Temp Vrtn

No Active DTCs

Engine is running

P262B

Active

continuous
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
EGR P040C | Diagnose the EGR The ECM detects that the | Measured Resistance | System supply voltage > 11.00 Volts 40 Type B,
Temperature Down Stream measured resistance of of the Temperature failures out of 2 Trips

Sensor2 Ckt
Low

Temperature sensor
circuit low if the
feedback of the Down
Stream temp sensor is
below allowed
operating range the
sensor is faulted.

the temperature sensor is
out of range low.

sensor < 404.47 Q
impedance

Output driver is
commanded on

Ignition switch is in crank
or run position

50

samples

100 ms /sample,
continuous
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
EGR P040D | Diagnose the EGR The ECM detects that the | Measured Resistance | System supply voltage > 11.00 Volts 40 Type B,
Temperature Down Stream measured resistance of of the Temperature failures out of 2 Trips
Sensor2 Ckt Temperature sensor the temperature sensor is | sensor > 1,267.95Q Output driver On 50
High circuit high if the out of range high. impedance samples

feedback of the Down Ignition switch Crank or Run 100 ms /sample,

continuous

Stream temp sensor is
above allowed
operating range the
sensor is faulted
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
EGR PO40E | Detects a temperature | The absolute value of the | Delta change > 25.00 | System supply voltage > 11.00 Volts 40 Type B,
Temperature sensor that is showing | loop to loop (100 ms / Q impedance failures out of 2 Trips
Sensor2 Ckt erratic or intermittent sample) resistance Output driver On 50

Intermittent/ temperature readings. | change of the samples

Erratic temperature sensor is Ignition switch Crank or Run

The temperature
feedback is monitored
in a 100 ms time loop.
If the temperature is
changing more than an
allowed amount per
loop the sensor is
determined to be
erratic.

greater than the allowed
rate of change.

100 ms /sample,
continuous
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
EGR P041B | Determines the EGR After an allowed amount | Absolute error between | System supply voltage > 11.00 Volts cumulative EGR | Type B,
Temperature temperature Sensor 1 | of EGR flow consumed by | current temperature Flow > 300.00 2 Trips
Sensorl Ckt has not moved enough | engine following a long and Initial temperature | Engine soak (not run) >= 28,800.00 Sec

Range/ since start after an enough soak, the Up <= time

Performance allowed amount of Stream Temperature UP Stream Stk Temp 100 ms /sample,

EGR flow consumed by
engine following a long
enough soak.

sensor has not change
enough.

Vrtn

No Active DTCs

Engine is running

P262B

Active

continuous
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
EGR P041C | Diagnose the EGR Up | The ECM detects that the | Measured Resistance | System supply voltage > 11.00 Volts 40 Type B,
Temperature Stream Temperature measured resistance of of the Temperature failures out of 2 Trips
Sensorl Ckt sensor circuit low by the temperature sensor is | sensor < 164.24 Q Output driver is 50
Low measuring the out of range low. impedance commanded on samples

resistance of the 100 ms /sample,

sensor circuit. If the Ignition switch is in crank continuous

measured resistance of
the circuit is below the
allowed operating
range, the sensor is out
of range low.

or run position
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
EGR P041D | Diagnose the EGR Up | The ECM detects that the | Measured Resistance | System supply voltage > 11.00 Volts 40 Type B,
Temperature Stream Temperature measured resistance of of the Temperature failures out of 2 Trips
Sensorl Ckt sensor circuit high by the temperature sensor is | sensor > 859.21 Q Output driver is 50
High measuring the out of range high. impedance commanded on samples

resistance of the 100 ms /sample,

sensor circuit. If the Ignition switch is in crank continuous

measured resistance of
the circuit is above the
allowed operating
range, the sensor is out
of range high.

or run position
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
EGR PO41E | Detects a temperature | The absolute value of the | Delta chage > 25.00 Q | System supply voltage > 11.00 Volts 40 Type B,
Temperature sensor that is showing | loop to loop (100 ms / impedance failures out of 2 Trips
Sensorl Ckt erratic or intermittent sample) resistance Output driver On 50

Intermittent/ temperature readings. | change of the samples

Erratic temperature sensor is Ignition switch Crank or Run

The temperature
feedback is monitored
in a 100 ms time loop.
If the temperature is
changing more than an
allowed amount per
loop the sensor is
determined to be
erratic.

greater than the allowed
rate of change.

100 ms /sample,
continuous
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Warm Up P0421 | The Catalyst (CC DOC) | Catalyst Aging Index < Aging Index < - Catalyst monitor in DPF | RegenMonitorEnabled = | Task Time =100 | Type A,
Catalyst monitor only runs Threshold CatCrtdEffThrsh regeneration enabled by 0.00 [Boolean] [ms] 1 Trips
Efficiency during DPF [Curve] calibrations AND
Below regeneration and DPF_RegenMonitorSelect
Threshold compares the CC DOC ed = NOT(1.00 If
Bank 1 released oxidation heat | If If [Boolean]) - Catalyst EWMA

and the post-injected - Catalyst EWMA filter EWMA Enbl Cal = AND filter enabling

fuel quantity both enabling calibration = 1.00 [Boolean] ReportingEnabled= 1.00 | cailibration =

evaluated inside a TRUE [Boolean] FALSE (EWMA

determined portion of | AND AND Enbl Cal = 1.00

the DPF regeneration - Catalyst conversion Catalyst FA= AND AND [Boolean])

itself. This comparison | inefficiency previously CAT_CatSysEffLoB1_F | No active DTCs: Then:

(ratio) produces an detected (Catalyst Fault A - Catalyst up temperature | Cat Up Temp Snsr Flt = 2 trips (with

Aging Index that shall
be greater than the
efficiency threshold, in
case of fresh (efficient)
Catalyst. If, instead, the
so calculated Aging
Index is below the
efficiency threshold, the
diagnosis reports fail
because the Catalyst is
too much damaged to
play well its role
(conversion inefficiency
detected) and shall be
replaced.

It is needed that post-
injection is enabled
during CC DOC
monitor in order to
produce enough
exothermic heat across
the Catalyst to evaluate
the component
conversion efficiency in
a reliable way.

EWMA Filtering
functionality (including

Active = TRUE)

Then:

Catalyst Aging Index <
Repass Threshold

Then:

Aging Index <
CatCrtdEffRepEWMA
[Curve]

sensor not in fault (Fault
Flag = FALSE)

AND

- Catalyst down
temperature sensor not in
fault (Fault Flag =
FALSE);

Temperature Learning
concluded:

- Number of elapsed
samples (task time = 100
[ms]) equal to calibration;

Catalyst monitor status
is DISABLED if:

- DPF regeneration
disabled

OR

- Injection system in fault
(Fault Flag = TRUE)

OR

- Ambient temperature

ECM (Common) Section Page 91 of 957

NOT (EGT_SnsrCatUpFIt)

AND

Cat Dwn Temp Snsr Flt =
NOT
(EGT_SnsrCatDwnFlt);

Samples nr. = 10.00
[Counter];

Catalyst monitor status
is DISABLED if:

DPF_DPF_St=
SootlLoading
[Enumerative]

OR

Injection System Flt =
FUL_GenericlnjSysFlt
OR

Amb Temp FA =
CAT_OutsideTempFA

malfunction) to
set DTC (Type

B)

f
- Catalyst EWMA
filter enabling
cailibration =
TRUE (EWMA
Enbl Cal = 1.00
[Boolean))

- EWMA status =
EWMA Standard
Then:

1 trip (with
malfunction) to
set DTC (Type A)

If

- Catalyst EWMA
filter enabling
cailibration =
TRUE (EWMA
Enbl Cal = 1.00
[Boolean))
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19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
Illum.

Fast Initial Response
(FIR), Rapid Response
(RR) and EWMA
Standard) is supported
by the Catalyst (CC
DOC) monitor.

information in fault (Fault
Active = TRUE)

OR

- Catalyst up exhaust flow
estimation in fault (Fault
Flag = TRUE)

OR

- Ambient conditions not
always satisfied while
engine running:

Ambient pressure lower
than calibration

OR

Ambient temperature
lower than calibration

OR

- Catalyst monitor already
performed successfully in
current driving cycle
(Catalyst monitor shall run
only once per driving
cycle)

OR

HC unloading enabled;

Catalyst monitor status
can move from
DISABLED to
TRIGGERED if:

- DPF regeneration
enabled

AND
- Injection system not in
fault (Fault Flag = FALSE)

AND
- Ambient temperature
information not in fault

OR
Cat Up Exh Flow FIt =
EXF_TotExhCatUpFiIt

OR

- Ambient conditions not
always satisfied while
engine running:

Amb Press < 72.80 [KPa]

OR
Amb Temp < 264.00 [K]

OR

Catalyst monitor already
performed successfully in
current driving cycle
(Catalyst monitor shall run
only once per driving
cycle) [Boolean]

OR
HCI_DeHC_ExhInjDsbl =
TRUE [Boolean];

Catalyst monitor status
can move from
DISABLED to
TRIGGERED if:

DPF_DPF_St #
SootLoading
[Enumerative]

AND

Injection System Flt =
NOT
(FUL_GenericlInjSysFlt)
AND

Amb Temp FA = NOT
(CAT OQutsideTempFA)

AND

- EWMA status =
Fast Initial
Response (FIR)
Then:

- 1 trip (with
malfunction) to
set DTC (Type A)
and return to
EWMA status =
EWMA Standard
- 2.00 [Counter]
elapsed trips
(with no
mulfunction) to
report pass and
return to EWMA
status = EWMA
Standard

If

- Catalyst EWMA
filter enabling
cailibration =
TRUE (EWMA
Enbl Cal = 1.00
[Boolean))

AND

- EWMA status =
Rapid Response
(RR)

Then:

- 1 trip (with
malfunction) to
set DTC (Type A)
and return to
EWMA status =
EWMA Standard
- 1 trip (with no
mulfunction) to
report pass

- 2.00 [Counter]
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19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
Illum.

(Fault Active = FALSE)
AND

- Catalyst up exhaust flow
estimation not in fault
(Fault Flag = FALSE)
AND

- Ambient conditions
always satisfied while
engine running:

Ambient pressure higher
than calibration

AND

Ambient temperature
higher than calibration
AND

- Catalyst monitor not yet
performed successfully in
current driving cycle
(Catalyst monitor shall run
only once per driving
cycle)

AND

- If

DPF regeneration has
been interrupted in
previous driving cycle or
in current driving cycle
Then:

Engine coolant
temperature lower than
calibration

AND

- Catalyst up exhaust
temperature (by sensor)
lower than calibration
AND

HC unloading disabled;

Catalyst monitor status
can move from
TRIGGERED to

AND

Cat Up Exh Flow FIt =
NOT
(EXF_TotExhCatUpFIt)
AND

Ambient conditions
always satisfied while
engine running:

Amb Press > 74.80 [KPa]

AND
Amb Temp > 266.00 [K]

AND

Catalyst monitor not yet
performed successfully in
current driving cycle
(Catalyst monitor shall run
only once per driving
cycle) [Boolean]

AND

If

Interrupted DPF
regeneration counter > 0
[Counter]

Then:
Eng Cool Temp < 110.00
[°C]

AND
Cat Up Temp Snsr <
1,073.00 [K];

AND
HCI_DeHC_ExhInjDsbl =
FALSE [Boolean];

Catalyst monitor status
can move from
TRIGGERED to

elapsed trips
(with no
mulfunction) to
report pass and
return to EWMA
status = EWMA
Standard
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

ENABLED (oxidation
heat release integrator
and post injected fuel
integrator are both
enabled) if:

- DPF regeneration
enabled

AND
- Injection system not in
fault (Fault Flag = FALSE)

AND

- Ambient temperature
information not in fault
(Fault Active = FALSE)
AND

- Catalyst up exhaust flow
estimation not in fault
(Fault Flag = FALSE)
AND

- Ambient conditions
always satisfied while
engine running:

Ambient pressure higher
than calibration

AND

Ambient temperature
higher than calibration
AND

- Catalyst monitor not yet
performed successfully in
current driving cycle
(Catalyst monitor shall run
only once per driving
cycle)

AND

- Catalyst up exhaust
temperature (by sensor)
higher than calibration
AND

- Post injection enabled

ENABLED (oxidation
heat release integrator
and post injected fuel
integrator are both
enabled) if:
DPF_DPF_St#
SootlLoading
[Enumerative]

AND

Injection System Flt =
NOT
(FUL_GenericlInjSysFlt)
AND

Amb Temp FA = NOT
(CAT_OutsideTempFA)

AND

Cat Up Exh Flow FIt =
NOT
(EXF_TotExhCatUpFlt)
AND

- Ambient conditions
always satisfied while
engine running:

Amb Press > 74.80 [KPa]

AND
Amb Temp > 266.00 [K]

AND

Catalyst monitor not yet
performed successfully in
current driving cycle
(Catalyst monitor shall run
only once per driving
cycle) [Boolean]

AND

Cat Up Temp Snsr >
373.00 [K]

AND
FUL PostEnbl = TRUE
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
[Boolean]
AND AND

- Catalyst up exhaust flow
estimation in range

AND

- Catalyst up exhaust
temperature (by sensor)
in range

AND

- Post injection fuel rate in
range

AND

- Consecultive time in
which Post Injection Fuel
rate is lower than a
threshold is less than a
calibration

AND

HC unloading disabled;

Oxidation heat release
integrator and post
injected fuel integrator
are both frozen if:

- Engine not running

OR

- Catalyst up exhaust flow
estimation out of range

OR

- Catalyst up exhaust
temperature (by sensor)
out of range

OR
- Post injection fuel rate

0.00 < Cat Up Exh Flow
<170.00 [g/s]

AND

400.00 < Cat Up Temp
Snsr [K] < 850.00

AND

0.05 < Post Inj Fuel Qnty
[o/s] < 2.00

AND

Post Inj Fuel Qnty [g/s] <
0.00 for less than 0.00 [s]

AND
HCI_DeHC_ExhInjDsbl =
FALSE [Boolean];

Oxidation heat release
integrator and post
injected fuel integrator
are both frozen if:

- Engine not running
OR

Cat Up Exh Flow [g/s] <
0.00

OR

Cat Up Exh Flow >
170.00 [g/s]

OR

Cat Up Temp Snsr [K] <
400.00

OR

Cat Up Temp Snsr [K] >
850.00

OR
Post Inj Fuel Qnty [g/s] <
0.05

ECM (Common) Section Page 95 of 957

Page 95 of 1761




19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

out of range

OR

- Consecutive time in
which Post Injection Fuel
rate is lower than a
threshold is more than a
calibration

Catalyst monitor status
can move from
ENABLED (oxidation
heat release integrator
and post injected fuel
integrator are both
enabled) to DONE
(integrators are stopped
and the ratio between
the total integrated
oxidation heat and the
total integrated injected
fuel is performed with
the consequent creation
of the Catalyst Aging
Index to be compared
with the Fault Threshold
--> Diagnostic test
evaluation trigger) if:

- DPF regeneration
enabled

AND
- Injection system not in
fault (Fault Flag = FALSE)

AND
- Ambient temperature
information not in fault

OR
Post Inj Fuel Qnty [g/s] >
2.00

OR

Post Inj Fuel Qnty [g/s] <
0.00 for more than
0.00[s]

Catalyst monitor status
can move from
ENABLED (oxidation
heat release integrator
and postinjected fuel
integrator are both
enabled) to DONE
(integrators are stopped
and the ratio between
the total integrated
oxidation heat and the
total integrated injected
fuel is performed with
the consequent creation
of the Catalyst Aging
Index to be compared
with the Fault Threshold
--> Diagnostic test
evaluation trigger) if:
DPF_DPF_St #
SootLoading
[Enumerative]

AND

Injection System Flt =
NOT
(FUL_GenericlnjSysFlt)
AND

Amb Temp FA = NOT
(CAT_OutsideTempFA)
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
Illum.

(Fault Active = FALSE)
AND

- Catalyst up exhaust flow
estimation not in fault
(Fault Flag = FALSE)
AND

- Ambient conditions
always satisfied while
engine running:

Ambient pressure higher
than calibration

AND

Ambient temperature
higher than calibration
AND

- Catalyst monitor not yet
performed successfully in
current driving cycle
(Catalyst monitor shall run
only once per driving
cycle)

AND

- Integrated post injected
fuel quantity higher than
curve

AND

HC unloading disabled;

AND

Cat Up Exh Flow FIt =
NOT
(EXF_TotExhCatUpFIt)
AND

- Ambient conditions
always satisfied while
engine running:

Amb Press > 74.80 [KPa]

AND
Amb Temp > 266.00 [K]

AND

Catalyst monitor not yet
performed successfully in
current driving cycle
(Catalyst monitor shall run
only once per driving
cycle) [Boolean]

AND

Intgr Post Inj Fuel Qnty >
CatCrtdMaxFuel [g]

AND
HCI_DeHC_ExhInjDsbl =
FALSE [Boolean];
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel Level P0461 | This DTC will detecta | 1) 1a) Diagnostic Enabled la) ==True 250 ms / sample | Type B,
Sensor 1 primary fuel tank level | **kkiki 2 Trips
Performance sensor stuck in-range. | Fuel Level in Primary and 1b) Engine Operational 1b) == Running

Secondary Tanks Remain State
(For use on in an Unreadable Range
vehicles with too Long
dual fuet | | Freroen
tanks and 1a) If Deadband 1la) == Disabled status
mechanical diagnostic subtest
transfer enabled
pump) 1b) If fuel volume in

primary tank is

1c) and if fuel volume in
secondary tank is

1d) and if 1b and 1c
indications do not change
while fuel volume
consumed by engine is

OR
2)

After Refuel Event

2a) If primary tank volume
change from Engine Off to
next Engine On condition
is

2b)then secondary tank
volume change must be

OR
3)

Fuel consumed without a
Primary Fuel Level
Change

3a) If indicated fuel

1b) 21,024.0 liters

1c) <8.3 liters

1d) >= 19.9 liters

2a) >= 27.80 liters

2b) >= 3.00 liters

2) Primary tank indicated
volume @ shutdown plus
3.0 liters

2) <1,024.0 liters
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19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL

Illum.

volume change is
3b) while fuel consumed
by the engine is

< 3liters

>=16.8 liters
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel Level P0462 | This DTC will detect a | Fuel level Sender % of 5V a) Diagnostic enabled a) == True 100 failures out | Type B,
Sensor 1 primary fuel tank range <10% status b) == True of 125 samples 2 Trips
Circuit Low sensor stuck out-of- or b) Fuel Level Sensor c) == True

Voltage range low. 28.20 liters Initialized status d) <> True 100 ms / sample

c¢) Fuel Level Sensor Data
Available Status

d) Communication faults
status
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Fuel Level P0463 | This DTC will detect a | Fuel level Sender % of 5V a) Diagnostic enabled a) == True 100 failures out | Type B,
Sensor 1 primary fuel tank level | range >60% status of 125 samples 2 Trips
Circuit High sensor stuck out-of- or b) Fuel Level Sensor b) == True
Voltage range high. 3.94 liters Initialized status 100 ms / sample

c¢) Fuel Level Sensor Data | c) == True

Available Status

d) Communication faults | d) <> True

status
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Cooling Fan | P0480 | Diagnoses the cooling | Voltage low during driver | Open Circuit: Powertrain Relay Voltage | Voltage =11.00 volts 50 failures out of | Type B,
1 Relay fan 1 relay control low | off state (indicates open =200 K Q impedance 63 samples 2 Trips
Control side driver circuit for circuit) between signal and
Circuit Open circuit faults controller ground 100 ms / sample | Note: In
(ODM) (Not certain
used on controlle
EREV) rs P0691
may also
set (Fan
1 Short
to
Ground).
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Low Engine | PO506 | This DTC indicates that | Filtered Engine Speed > 91.00 rpm Baro > 70 kPa Diagnostic runs | Type B,

Speed Idle actual engine speed is | Error. It is calculated with inevery 12.5ms | 2 Trips
System lower than desired a calibrated filter loop

engine speed at idle so | coefficient

that it is out of speed Coolant Temp > -7 °Cand< 124 °C Diagnostic

control capability. Filter coefficient 0.00300 reports pass or

Testing is performed fail in 10

when basic conditions seconds once all

are met. If filtered enable

engine speed error
exceeds a calibrated
threshold for a
calibrated duration,
code is set. This testing
is performed
continuously per trip if
basic conditions are
met

Engine run time

Ignition voltage

Time since gear change
Time since a TCC mode
change

IAT

Vehicle speed
Commanded RPM delta
Idle time

For manual
transmissions:

Clutch Pedal Position

or
Clutch Pedal Position

ECM (Common) Section Page 103 of 957

= 60 sec
32 2volts 2 11

> 3 sec

> 3 sec

> -20 °C
< 1.24 mph, 2kph
< 25 rpm

> 5 sec

\

75.00 pct

N

15.00 pct

PTO not active

Transfer Case not in 4WD
LowState

conditions are
met
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19 OBDGO4A ECM (Common) Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

No active DTCs

Off-vehicle device control
(service bay control) must
not be active.

following conditions not
TRUE:
(VeTESR_e_EngSpdReq|
ntvType =
CeTESR_e_EngSpdMinLi
mit AND
VeTESR_e_EngSpdRegR
espType =
CeTESR_e_NoSuggestio
n)

Clutch is not depressed

TC_BoostPresSnsrFA
ECT_Sensor_FA
EnginePowerLimited
EGRValveCircuit_FA
EGRValvePerformance F
A

IAT_SensorCircuitFA
EvapFlowDuringNonPurg
e FA
FuelTrimSystemB1_FA
FuelTrimSystemB2_FA
FuellnjectorCircuit_FA
MAF_SensorFA
EngineMisfireDetected_F
A
IgnitionOutputDriver_FA
TPS_FA
TPS_Performance_FA
VehicleSpeedSensor_FA
FuelLevelDataFault
LowFuelConditionDiagnos
tic

Clutch Sensor FA
AmbPresDfltdStatus
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

All of the above met
for Idle time

P2771

> 5sec

The diagnostic does not
run during autostop as
engine is shutdown during
that time (occurs in a
hybrid or 12v start stop
vehicle)
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
High Engine | PO507 | This DTC indicates that | Filtered Engine Speed < -182.00 rpm Baro > 70 kPa Diagnostic runs | Type B,

Speed Idle actual engine speed is | Error. It is calculated with inevery 12.5ms | 2 Trips
System higher than desired a calibrated filter loop

engine speed at idle so | coefficient

that it is out of speed Coolant Temp > -7°Cand < 124°C Diagnostic

control capability. Must verify reports pass or

Testing is performed Filter coefficient 0.00300 fail in 10

when basic conditions seconds once all

are met. If filtered Engine run time > 60 sec enable

engine speed error
exceeds a calibrated
threshold for a
calibrated duration,
code is set. This testing
is performed
continuously per trip if
basic conditions are
met

Ignition voltage

Time since gear change
Time since a TCC mode
change

IAT

Vehicle speed
Commanded RPM delta
For manual
transmissions:

Clutch Pedal Position

or
Clutch Pedal Position
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32 2volts 2 11

> 3 sec

> 3 sec

> -20 °C
< 1.24 mph, 2kph

< 25rpm

\%

75.00 pct

N

15.00 pct

PTO not active

Transfer Case not in 4WD
LowState

Off-vehicle device control
(service bay control) must
not be active.

conditions are
met
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

No active DTCs

All of the above met

following conditions not
TRUE:
(VeTESR_e_EngSpdReq|
ntvType =
CeTESR_e_EngSpdMinLi
mit AND
VeTESR_e_EngSpdReqR
espType =
CeTESR_e_NoSuggestio
n)

Clutch is not depressed

TC_BoostPresSnsrFA
ECT_Sensor_FA
EnginePowerLimited
EGRValveCircuit_FA
EGRValvePerformance F
A

IAT_SensorCircuitFA
EvapFlowDuringNonPurg
e FA
FuelTrimSystemB1_FA
FuelTrimSystemB2_FA
FuellnjectorCircuit_FA
MAF_SensorFA
EngineMisfireDetected_F
A
IgnitionOutputDriver_FA
TPS_FA
TPS_Performance_FA
VehicleSpeedSensor_FA
FuelLevelDataFaultLow
FuelConditionDiagnostic
Clutch SensorFA
AmbPresDfltdStatus
P2771

> 5 sec
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

for Idle time

The diagnostic does not
run during autostop as
engine is shutdown during
that time (occurs in a
hybrid or 12v start stop
vehicle)
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Brake Assist | PO50F | Monitors for a brake Brake booster vacuum Diagnostic is enabled Enabled Performed every | Type B,
Vacuum Too booster vacuum leak drift ratio (EWMA) 100 msecond 2 Trips
Low reaches the fail threshold and the following

(based on engine running
condition) before the
sample count threshold is
reached, a failure is
reported.

Engine Running Fail
Threshold based on prior
diagnostic state
(description below)

Diagnostic failed prior
loop

Diagnostic passed prior
loop

Before the sample counts

Engine Stopped Fail
Threshold based on prior
diagnostic state
(description below)

Diagnostic failed prior
loop

Diagnostic passed prior
loop

Before the sample counts

>= 0.60

>= 0.65

> 0.00 counts

>= 0.55

>= 0.65

> 0.00 counts

conditions are met for
engine run conditions:

No brake booster vacuum
sensor faults active

No brake pedal position
sensor faults active

Brake pedal travel is

No mass air flow faults

No manifold air pressure
faults

Mass air flow estimate
Manifold air pressure

Engine vacuum stability
time has reached

Difference between brake
booster vacuum and
manifold air pressure is

OR
Diagnostic is enabled

for the following engine
auto off conditions:

ECM (Common) Section Page 109 of 957

<8.00 percent - 5.00
percent offset

>=6.00 grams / second

<= 20.00kPa

>= (.70 seconds

> 10.00kPa

Enabled

Minimum time to
pass:

Engine Running
0.00 second

Engine Stopped
0.00 second
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL
Illum.

No brake booster vacuum
sensor faults active

No brake pedal position
sensor faults active

Brake pedal travel is

No engine movement
detected

Engine is in AutoStop
mode

OR

Diagnostic is enabled
for the following key off
conditions:

No brake booster vacuum
sensor faults active

No brake pedal position
sensor faults active

Brake pedal travel is
No engine movement
detected

Engine is in KeyStop
mode

<8.00 percent - 5.00
percent offset

Disabled

<8.00 percent - 5.00
percent offset
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Engine Oil P0521 | Determines if the Two Stage Oil Pump Two Stage Oil Pump is TRUE

Pressure Engine Oil Pressure EOP Sensor Test with Present = TRUE Type B,
(EOP) (EOP) Sensor is stuck | Engine Running, High 2 Trips
Sensor or biased in range. The | Pressure State Pump is in high pressure | Enabled

Performance engine oil pressure is state

- Two Stage compared against

Oil Pump thresholds when To Fail when previously Filtered Oil Pressure Engine Running Test not report a fail state

engine is running and
when engine is off.The
engine oil pressure
rationality diagnostic
has two parts: engine
runing test and engine
off test.

The engine running test
compares the
measured oil pressure
to threshold. If the
measured oil pressure
is out of the thresholds,
then the error counter
increments. The engine
off test compares the
measured oil pressure
against thresholds after
the engine has stopped
rotating. If the
measured oil pressure
is out of the thresholds,
then the error counter
increments.

passing with the engine
running:

Filtered Engine OIl
Pressure below expected
threshold

OR

Filtered Engine OIl
Pressure above expected
threshold

To pass when previously
failing:

Filtered Engine Oll

Pressure above low
threshold plus an offset

OR

<

(
P0521_P06DD_P0O6D
E_OP_HiStatePressu
re

* 0.90 - 75.0kPa)
OR

Filtered Oil Pressure
>

(
P0521_P06DD_P0O6D
E_OP_HiStatePressu
re

* 1.80 + 75.0kPa)

Filtered Oil Pressure

>

P0521 P06DD_P06D
E_OP_HiStatePressu
(re

* 0.90 - 75.0kPa +
10.0 kPa)

OR

Filtered Oil Pressure
<(

Diagnostic Status

Engine Off Rationality
Test Diagnostic Reporting
Status

Oil Pressure Sensor In
Use

Engine Running
Ambient Air Pressure

Oil Aeration

(= TRUE if engine speed
> 5,000 RPM for longer
than 30.0 seconds)

Filtered Engine Speed
within range

Modelled Oil Temperature
within range

No active DTC's

Yes

210.0seconds
>70.0kPa

FALSE

1,000 RPM < Filtered
Engine Speed < 4,500
RPM

40.0deg C < Oil Temp <
120.0 deg C

Fault bundles:
MAF_SensorFA
ECT_Sensor_FA
IAT_SensorFA
EngOilPressureSensorCkt
FA

AmbientAirDefault
EngOilTempFA
CrankSensor_FA

= 40errors
out of 50
samples.

Performed every
100 msec

= 10 passes
out of 50
samples.

Performed every
100 msec
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
Illum.

Filtered Engine OIl
Pressure below high
threshold minus an offset

P0521_P06DD_P0O6D
E_OP_HiStatePressu
re

* 1.80 + 75.0kPa -
10.0 kPa)

(Details on Supporting
Tables Tab:
P0521_P06DD_P0O6D
E_OP_HiStatePressu
re

)

Two Stage Oil Pump
EOP Sensor Test with
Engine Running, Low
Pressure State

To Fail when previously
passing with the engine
running:

Filtered Engine OIl
Pressure below expected
threshold

OR
Filtered Engine OIl

Pressure above expected
threshold

Filtered Oil Pressure
<

(
P0521_P0O6DD_P0O6D
E_OP_LoStatePressu
re

* 0.90 - 75.0kPa)
OR

Filtered Oil Pressure
>

(
P0521_P0O6DD_P06D
E_OP_LoStatePressu
re

* 1.10 + 75.0kPa)

Two Stage Oil Pump is
Present = TRUE

Pump is in low pressure
state

Engine Running
Diagnostic Status

Engine Off Rationality
Test Diagnostic Reporting
Status

Oil Pressure Sensor In
Use

Engine Running
Ambient Air Pressure

Oil Aeration

(= TRUE if engine speed
> 5,000 RPM for longer
than 30.0 seconds)

Filtered Engine Speed
within range

Modelled Oil Temperature

TRUE

Enabled

Test not report a fail state

Yes

210.0seconds
>70.0kPa

FALSE

1,000 RPM < Filtered
Engine Speed < 4,500
RPM

40.0deg C < Oil Temp <
120.0 deg C

= 40errors
out of 50
samples.

Performed every
100 msec

ECM (Common) Section Page 112 of 957

Page 112 of 1761




19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
To pass when previously | Filtered Oil Pressure within range Fault bundles: > 10 passes
failing: > MAF_SensorFA out of 50
No active DTC's ECT_Sensor_FA samples.

Filtered Engine OIl
Pressure above low
threshold plus an offset

(
P0521_P0O6DD_P0O6D
E_OP_LoStatePressu
re

* 0.90 - 75.0kPa +

IAT_SensorFA
EngOilPressureSensorCkt
FA

AmbientAirDefault

Performed every

10.0 kPa) EngOilTempFA 100 msec
CrankSensor_FA
OR
OR
Filtered Oil Pressure
<(
Filtered Engine OIl P0521_P06DD_P0O6D
Pressure below high E_OP_LoStatePressu
threshold minus an offset | re
* 1.10 + 75.0kPa -
10.0 kPa)
(Details on Supporting
Tables Tab:
P0521 P0O6DD_P0O6D
E_OP_LoStatePressu
re
)
Two Stage Oil Pump Two Stage Oil Pump is TRUE > 20errors
EOP Sensor Test with Present = TRUE out of 40
Engine Off samples.
Engine Off Rationality Enabled

If enabled:

To Fail when previously

passing with the engine
off:

Filtered Engine OIl
Pressure greater than
threshold

Filtered Oil Pressure
2> 40.0 kPa

Test Diagnostic Status

Engine Running
Rationality Test
Diagnostic Status

Modelled Oil Temperature
No Engine Movement
No active DTC's

Test not report a fail state

> 60.0 deg C

> 10.0 seconds
EngineModeNotRunTimer
_FA

EngOilTempFA

Run once per trip
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
EngOilPressureSensorCkt
FA

CrankSensor_FA
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Engine Oil P0522 | Determines if the (Engine Oil Pressure Engine Speed Enable > 400 rpm 800 failures out
Pressure Engine Oil Pressure Sensor Circuit VVoltage) + Engine Speed Disable < 350 rpm of 1,000 Type B,
(EOP) (EOP) Sensor circuit 5 Volts) *100 < 5.00 percent samples 2 Trips
Sensor voltage is too low. This
Circuit Low diagnostic compares Oil Pressure Sensor In Yes Performed every
Voltage the EOP circuit voltage Deadband: < 5 percent | Use 6.25 msec

to the reference or > 95 percent

Diagnostic Status Enabled

voltage.
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19 OBDGO4A ECM (Common) Summary Tables

Threshold Value

Secondary Parameters

Enable Conditions

Time Required | MIL

Component/ | Fault Monitor Strategy Malfunction Criteria

System Code | Description Illum.
Engine Oil P0523 | Determines if the (Engine Oil Pressure Oil Pressure Sensor In Yes 800 failures out

Pressure Engine Oil Pressure Sensor Circuit Voltage) + | > 95.00 percent Use of 1,000 Type B,
(EOP) (EOP) Sensor circuit 5 Volts) *100 2 Trips
Sensor voltage is too high. This Diagnostic Status Enabled Performed every

Circuit High diagnostic compares Deadband: < 5 percent 6.25 msec

Voltage the EOP circuit voltage or > 95 percent

to the reference
voltage.
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Air P0532 | Determines if the Air (AC High Side Pressure AC HSP Sensor Present | Yes 80

Conditioning Conditioning High Side | Sensor Circuit Voltage) + | < 2 percent failures out of Type C,
High Side Pressure Sensor circuit | 5 Volts) *100 Diagnostic Status Enabled 100 No SVS
Pressure voltage is too low samples

Sensor

(HSPS) Performed every

Circuit Low 25 msec

Voltage
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19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Air P0533 | Determines if the Air (AC High Side Pressure AC HSP Sensor Present | Yes 80 failures out
Conditioning Conditioning High Side | Sensor Circuit Voltage) + | > 98 percent of 100 samples | Type C,
High Side Pressure Sensor circuit | 5 Volts) *100 Diagnostic Status Enabled No SVS
Pressure voltage is too high Performed every

Sensor 25 msec

(HSPS)

Circuit High

Voltage

ECM (Common) Section Page 118 of 957 Page 118 of 1761




19 OBDGO4A ECM (Common) Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description Illum.
Brake P0556 | Determines if the Brake | Engine vs brake booster Diagnostic enabled/ Enabled Pass counter Type B,
Booster Booster Vacuum vacuum sensor values are disabled incremented 2 Trips
Pressure Sensor is stuck or compared when % throttle when enable
Sensor skewed within the < value for a time period. Type of vacuum source: conditions are
Performance normal operating range | When throttle once again CeBBVI_e_ManifoldVacu met, pass

by comparing the > calibrated value, min um achieved when

engine vacuum to the | and max vacuum sensor counter >= 7

brake booster vacuum
when the engine is
producing a large
amount of vacuum

values are normalized
and subtracted from a 1st
order lag filter value of 1.
A properly operating
vacuum sensor would
have a normalized result
of 1 or greater. If the
normalized result is
greater than 1 itis
considered 1. The 1st
order lag filter value would
be 0 in a passing system.

1st order lag fail threshold

1st order lag re-pass
threshold

> 0.20

<05

With a manifold vacuum
source:

Throttle Area (with idle
included) for time period
of

Difference in Brake
Booster Vacuum

For time period of
AND
Vacuum Delta

No active DTC's

With a mechanical pump
vacuum source:

No active DTC's

PO57B

PO57C

PO57D
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<= 5.0 Percent for > 3.0

seconds

>= 0.3kPa

>= 0.2 Seconds

>

15.0kPa

Fault bundles:
MAP_SensorFA

TPS_FA
BrakeBoosterSensorCktF
A

Fault bundles:
BrakeBoosterSensorCktF
A

Not Active on Current Key
Cycle

Not Active 