230BDG03B BCM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery PO58A | The battery monitor IBS Sensor Internal Fault | = All of the following 6 seconds Type B,
Monitor module performance is TRUE CeEM_e_IBS_DiagFail | conditions are met: 2 Trips
Module diagnostic is required (Internal IBS diagnostic) ed System 12V Battery
Performance to diagnose if the IBS Voltage is above

sensor has any internal threshold >11.00 volts (with

faults. The IBS checks hysteresis disable <

a list of performance 10.00)

parameters as part of

this diagnostic: IBS

reference voltage, NormalCommEnable

voltage calibration is TRUE

check, current = TRUE

claibration check, NVM Battery Monitor

static data checksum, Module Performance

NVM dynamic data Diagnostic Enable is

checksum, page 0 TRUE

checksum, and wakeup =TRUE

timer check. Once all No Active Lost

checks are completed Communication with

in IBS the result is Intelligent Battery

transmitted to BCM Sensor Module DTC

where appropriate DTC U01B000

will be reported to No Active Battery

DFIR. This diagnostic Sensor Signal

occurs once upon LIN Message Counter

wakeup, and the result Incorrect DTC

is transmitted to BCM P15FF00

within 6 seconds.
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230BDG03B BCM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery P058B | The Battery Monitor IBS has open shunt All of the following 80 seconds Type B,
Monitor Module Current condition, Battery Current conditoins are met: (4 fails out of 5 2 Trips
Module Performance diagnostic | Rationality Diagnostic System 12V Battery samples at 16
Current is required to ensure Determination equals = Voltage is above seconds per
Monitoring there is not an open Diagnostic Failed CeEM_e_IBS_DiagFail threshold >11.00 volts (with sample)
Performance circuit fault at the shunt | (Internal IBS diagnostic) ed hysteresis disable <
resistor. This diagnostic 10.00)
is performed within IBS
and status is IBS
communicated to BCM NormalCommEnable
where results are is TRUE = TRUE
reported to DFIR. . IBS
monitors the shunt IBS Current
resistor for open circuit Performance
while asleep and Diagnostic Enable is
record historical result. TRUE =TRUE
This result is sent to
BCM upon LIN IBS Current
wakeup. The BCM Performance
receives the historical Continuous Diagnostic
result and reports to Enable is TRUE =TRUE
DIFR within 1 second
of LIN wakeup. The No Active Lost
continuous portion of Communication with
this diagnostic does not Intelligent Battery
run while the historical Sensor Module DTC | = U01B00
portion is running. The
internal IBS diagnostic No Active Battery
for the continuous Sensor Signal
portion uses 4 fails out Message Counter
of 5 samples at a rate Incorrect DTC = P15FF00
of 16 second per
sample. Battery Current
Rationality Historical
Diagnostic Enable is
FALSE = FALSE
IBS has open shunt All of the following 1 second
condition: Battery Current conditions are met:
Rationality Diagnostic System 12V Battery
Determination equals = Voltage is above
Diagnostic Failed CeEM e IBS DiagFail threshold >11.00 volts (with
BCM Section 2 of 68 2 of 2,051



230BDG03B BCM Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

(Internal IBS diagnostic)

IBS
NormalCommEnable
is TRUE

IBS Current
Performance
Diagnostic Enable is
TRUE

IBS Current
Performance
Historical Diagnostic
Enable is TRUE

No Active Lost
Communication with
Intelligent Battery
Sensor Module DTC

No Active Battery
Sensor Signal
Message Counter
Incorrect DTC

hysteresis disable <

10.00)

=TRUE

=TRUE

=TRUE

=U01B000

= P15FF00
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230BDG03B BCM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery P0O58C | The battery monitor Absolute difference All of the following 8 seconds out of | Type B,
Monitor module temperature between ASIC Raw conditions are met: a 10 seconds 2 Trips
Module monitoring Temperatureand NTC System 12V Battery window
Temperature performance is Raw Temperature is >10.00 degrees Voltage is above
Monitoring required to diagnose if | above threshold Celsius threshold >11.00 volts (with
Performance the difference between hysteresis disable <

IBS NTC raw 10.00)

temperature and IBS

ASIC raw temperature IBS

is within a rational
threshold. This
diagnostic is performed
in BCM by comparing
the difference between
NTC and ASIC
temperature values
sent by IBS with a
calibratable threshold.
IBS records up to 24
temperature samples at
a rate of 1 set of
sample per 30min while
LIN is off. These 24
sets of samples are
used in historical
diagnostic, which
occurs immediately
after LIN wakeup. The
historical diagnostic
only runs once per LIN
wakeup, while the
continuous diagnostic
runs repeatedly. BCM
uses a X of Y strategy
for both types of
diagnostics.

NormalCommEnable
is TRUE

Outside Air
Temperature is within
range

IBS Temperature
Performance
Diagnostic Enable is
TRUE

IBS Temperature
Performance
Continuous Diagnostic
Enable is TRUE

No Active Lost
Communication with
Intelligent Battery
Sensor Module DTC

No Active Battery
Sensor Signal
Message Counter
Incorrect DTC

No Active IBS
Temperature Out of
Range DTCs

= TRUE

>-30.00 degrees Celsius
AND
<50.00 degrees Celsius

=TRUE

=TRUE

=U01B000

= P15FF00

= P0O58E00, PO58F00,
P16DEOO, P16DF00

BCM Section 4 of 68

4 of 2,051



230BDG03B BCM Summary Tables

Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Absolute difference
between ASIC Raw
Temperatureand NTC
Raw Temperature is
above threshold

>10.00 degrees
Celsius

All of the following

conditions are met:
System 12V Battery
Voltage is above
threshold

IBS
NormalCommEnable
is TRUE

Outside Air
Temperature is within
range

IBS Temperature
Performance
Diagnostic Enable is
TRUE

IBS Temperature
Performance
Historical Diagnostic
Enable is

TRUE

No Active Lost
Communication with
Intelligent Battery
Sensor Module DTC

No Active Battery
Sensor Signal
Message Counter
Incorrect DTC

Historical Temperature
Data Down Count is in
range

>11.00 volts (with
hysteresis disable <
10.00)

=TRUE

>-30.00 degrees Celsius
AND
<50.00 degrees Celsius

=TRUE

=TRUE

=U01B000

= P15FF00

>0
AND

8 seconds out of
a 10 seconds
window
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BCM Section 6 of 68

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
<=24
No Active IBS
Temperature Out of = P0O58E00, PO58F00,
Range DTCs P16DEOO, P16DF00
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230BDG03B BCM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery P0O58D | The Battery Monitor Absolute difference All of the following 8 seconds out of | Type B,
Monitor Module Voltage between Battery Monitor conditions are met: a 10 seconds 2 Trips
Module Performance diagnostic | Module Voltage and BCM System 12V Battery window
Voltage is required to diagnose | System Voltage is above Voltage is above
Monitoring if the IBS Battery threshold >5.00 Volts threshold >11.00 volts (with
Performance Voltage Sensor is hysteresis disable <

accurately sensing the 10.00)

12V Battery Voltage.

The IBS battery voltage IBS

high resolution will be NormalCommEnable

transmitted via LIN is TRUE = TRUE

message from the

sensor indicating what Battery Monitor

its internal sensor is Module Voltage

reading for voltage. Performance

This voltage is Diagnostic Enable is | = TRUE

compared with BCM's TRUE

internal voltage reading

(12V System Voltage). No Active Lost

If the difference Communication with

between the two Intelligent Battery =U01B000

voltages is greater than Sensor Module DTC

a calibratable

threshold, then the fail No Active Battery

counter will increment. Sensor Signal

Due to the high Message Counter = P15FF00

fluctuation of voltage Incorrect DTC

during cranking event,

this diagnostic is No Active Battery

disabled from Voltage Out of Range | =P16D400, P16D500

beginning of crank to a DTCs

calibratable time delay

after the end of crank. Powertrain Crank = FALSE

This diagnostic uses an Active is FALSE

X of Y strategy.

Post-Crank Time >5,000.00 seconds
Delay has elapsed
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230BDG03B BCM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery PO58E | The Battery Monitor Battery Monitor Module All of the following 4 seconds out of | Type B,
Monitor Module Temperature ASIC Temperature above |>120.00 degrees conditions are met: a 5 seconds 2 Trips
Module Out of Range High threshold Celsius System 12V Battery window
Temperature diagnostic is required Voltage is above
High to diagnose if the IBS threshold >11.00 volts (with
ASIC Raw Temperature hysteresis disable <
is above selected 10.00)
threshold value. This
diagnostic is performed IBS
in BCM by comparing NormalCommEnable
raw ASIC temperature is TRUE =TRUE
values sent by IBS with
a calibratable Outside Air
threshold. IBS records Temperature is within
up to 24 temperature range >-30.00 degrees Celsius
samples at a rate of 1 AND
sample per 30min while <50.00 degrees Celsius
LIN is off. These 24
samples are used in IBS Temperature High
historical diagnostic, Diagnostic Enable is
which occurs TRUE =TRUE
immediately after LIN
wakeup. The historical IBS Temperature High
diagnostic only runs Continuous Diagnostic
once per LIN wakeup, Enable is TRUE =TRUE
while the continuous
diagnostic runs No Active Lost
repeatedly. BCM uses Communication with
a X of Y strategy for Intelligent Battery
both types of Sensor Module DTC | = U01B000
diagnostics.
No Active Battery
Sensor Signal
Message Counter
Incorrect DTC = P15FF00
Battery Monitor Module All of the following 4 seconds out of
ASIC Temperature above |>120.00 degrees conditions are met: a 5 seconds
threshold Celsius System 12V Battery window
Voltage is above
threshold >11.00 volts (with
hysteresis disable <
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.

10.00)

IBS

NormalCommEnable

is TRUE = TRUE

Outside Air

Temperatureis in

range >-30.00 degrees Celsius
AND
<50.00 degrees Celsius

IBS Temperature High

Diagnostic Enable is

TRUE =TRUE

IBS Temperature High

Historical Diagnostic

Enable is TRUE =TRUE

No Active Lost

Communication with

Intelligent Battery

Sensor Module DTC | = U01B000

No Active Battery

Sensor Signal

Message Counter

Incorrect DTC = P15FF00

Historical Temperature

Data Down Count is in

range >0
AND
<=24
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230BDG03B BCM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery PO58F | The Battery Monitor Battery Monitor Module All of the following 4 seconds out of | Type B,
Monitor Module Temperature ASIC Temperature below | <-43.00degrees conditions are met: a 5 seconds 2 Trips
Module Out of Range Low threshold Celsius System 12V Battery window
Temperature diagnostic is required Voltage is above
Low to diagnose if the IBS threshold >11.00 volts (with
ASIC Raw Temperature hysteresis disable <
is above selected 10.00)
threshold value. This
diagnostic is performed IBS
in BCM by comparing NormalCommEnable
raw ASIC temperature is TRUE =TRUE
values sent by IBS with
a calibratable Outside Air
threshold. IBS records Temperature is within
up to 24 temperature range >-30.00 degrees Celsius
samples at a rate of 1 AND
sample per 30min while <50.00 degrees Celsius
LIN is off. These 24
samples are used in IBS Temperature Low
historical diagnostic, Diagnostic Enable is
which occurs TRUE =TRUE
immediately after LIN
wakeup. The historical IBS Temperature Low
diagnostic only runs Continuous Diagnostic
once per LIN wakeup, Enable is TRUE =TRUE
while the continuous
diagnostic runs No Active Lost
repeatedly. BCM uses Communication with
a X of Y strategy for Intelligent Battery
both types of Sensor Module DTC | = U01B000
diagnostics.
No Active Battery
Sensor Signal
Message Counter
Incorrect DTC = P15FF00
Battery Monitor Module All of the following 4 seconds out of
ASIC Temperature below | <-43.00degrees conditions are met: a 5 seconds
threshold Celsius System 12V Battery window
Voltage is above
threshold >11.00 volts (with
hysteresis disable <
BCM Section 10 of 68 10 of 2,051



230BDG03B BCM Summary Tables

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

10.00)

IBS

NormalCommEnable

is TRUE = TRUE

Outside Air

Temperatureis in

range >-30.00 degrees Celsius
AND
<50.00 degrees Celsius

IBS Temperature Low

Diagnostic Enable is

TRUE =TRUE

IBS Temperature Low

Historical Diagnostic

Enable is TRUE =TRUE

No Active Lost

Communication with

Intelligent Battery

Sensor Module DTC | = U01B000

No Active Battery

Sensor Signal

Message Counter

Incorrect DTC = P15FF00

Historical Temperature

Data Down Count is in

range >0
AND
<=24
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230BDG03B BCM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Driver Mode | PO5D1 | This DTC will detect an | Analog Mode Switch low | < 0.5280 V VehicleSwitchBankl 4 seconds out of | Type B,
Select OBD-compliant analog | voltage threshold Diagnostic Enable a 5 seconds 2 Trips
Switch A switch bank 1 inputthat calibration is TRUE = TRUE window
Circuit Low is too low (out-of-range
low). VehicleSwitchBankl

Circuit Diagnostic Enable

calibration is TRUE = TRUE

VehicleSwitchBankl

Circuit Out-Of-Range Low

Diagnostic Enable

calibration is TRUE = TRUE
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230BDG03B BCM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Driver Mode | PO5D2 | This DTC will detect an | Analog Mode Switch high | > 4.7220 V VehicleSwitchBankl 4 seconds out of | Type B,
Select OBD-compliant analog | voltage threshold Diagnostic Enable a 5 seconds 2 Trips
Switch A switch bank 1 inputthat calibration is TRUE = TRUE window
Circuit High is too high (out-of-
range high). VehicleSwitchBankl

Circuit Diagnostic Enable

calibration is TRUE = TRUE

VehicleSwitchBankl

Circuit Out-Of-Range

High Diagnostic Enable

calibration is TRUE = TRUE

BCM Section 13 of 68
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230BDG03B BCM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Driver Mode | PO5D3 | This DTC will detect an | Analog Mode Switch 0.5280 < sensed VehicleSwitchBankl 4 seconds out of | Type B,
Select OBD-compliant analog | indeterminate (deadband) | voltage < 0.6280 Diagnostic Enable a 5 seconds 2 Trips
Switch A switch bank 1 inputthat | regions for 8-state analog calibration is TRUE = TRUE window
Range/ is invalid within its resistor ladder 1.0270 < sensed
Performance performance range (in- voltage < 1.1030 VehicleSwitchBankl
range deadband). Circuit Diagnostic Enable

1.5220 < sensed calibration is TRUE = TRUE

voltage < 1.5980

2.0350 < sensed VehicleSwitchBankl

voltage <2.11 Circuit Performance

Diagnostic Enable

2.57 < sensed calibration is TRUE = TRUE

voltage < 2.64

3.10< sensed

voltage <3.18

3.61< sensed

voltage < 3.69

4.13 < sensed

voltage < 4.20

4.62 < sensed

voltage < 4.72
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Component/

Fault

Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Control P0601 | This DTC will be stored | The Primary Processor's | 1 failure if the fault is Diagnostic runs | Type B,
Module if the calibration/ calculated checksum detected during the continuously in 2 Trips
Read Only software checksum is | does not match the stored | first pass. the background.
Memory incorrect or the flash checksum value. Covers | 5 failures if the fault
(ROM) memory detects an all software and occurs after the first

uncorrectable error via
the Error Correcting
Code.

calibrations.

pass is complete.

The Primary Processor's
Error Correcting Code
hardware in the flash
memory detects an error.
Covers all software and
calibrations.

254 failures detected
via Error Correcting
Code

ROM ECC diagnostic
enable is CbTRUE

= CbTRUE

Diagnostic runs
continuously via
the flash
hardware.

In all cases, the failure
count is cleared when
controller shuts down

BCM Section 15 of 68
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230BDG03B BCM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Control P0603 [ This DTC detects an Static NVM region error Static NVM fault on Diagnostic runs | Type B,
Module Long invalid NVM which detected during default diagnostic enable at controller 2 Trips
Term includes Static NVM, initialization is CbTRUE = CbTRUE power up.
Memory Cumuliteve NVM, and
Reset SSAR NVM invalidities Allow blank BINVDN must
at start up. be CbFALSE = CbFALSE
Cumulative NVM region Cumulative NVM fault on Diagnostic runs
error detected during default diagnostic enable at controller
initialization is CbTRUE = CbTRUE power up.
Allow blank BINVDN must
be CbFALSE = CbFALSE
SSAR NVM region error SSAR NVM fault on Diagnostic runs
detected during default diagnostic enable at controller
initialization. is CbTRUE = CbTRUE power up.
Allow blank BINVDN must
be CbFALSE = CbFALSE

BCM Section 16 of 68

16 of 2,051




230BDG03B BCM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Control P0604 | Indicates that the Indicates that the primary Fault indication Type B,
Module RAM control module has processor is unable to fed from HWIO- | 2 Trips
Failure detected a RAM fault. | correctly read data from diagnostic runs

This includes read/
write failures such as a
Primary Processor
System RAM Fault,
Primary Processor
Cache RAM Fault, and
Primary Processor
eTPU RAM Fault. This
diagnostic runs
continuously.

or write data to system
RAM. Detects data read
does not match data
written

>= 254 counts

continuously
(background

loop)

Indicates that the primary
processor is unable to
correctly read data from
or write data to cached
RAM. Detects data read
does not match data
written

>= 254 counts

Fault indication
fed from HWIO-
diagnostic runs
continuously
(background

loop)

Indicates that the primary
processor is unable to
correctly read data from

or write data to TPU RAM.

Detects data read does
not match data written

>= 3counts

Fault indication
fed from HWIO -
diagnostic runs
continuously
(background

loop)

BCM Section 17 of 68
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230BDG03B BCM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Internal P0606 | Indicates that the 2 fails in a row in the ALU diagnostic enable Run periodically | Type B,
Control control module has MAIN processor's ALU per CPU is CbTRUE = CbTRUE at 25 ms loop 2 Trips
Module detected an internal check rate
Processor processor integrity — —
Integrity fault. These include Checks number o_f stack S_tack Lllmlt Test _ Run periodically
Fault diagnostics done on over/under flow since last diagnostic enable is at 100ms loop
the SPI Communication | Powerup reset >=5 CbTRUE = CbTRUE rate
as well asa host of Voltage deviation > 0.4500 V ADC Test diagnostic 16 / 20
d"?‘gnOSt'Cs e enable is CbTRUE = CbTRUE counts or
primary processor. 0.819
A2D Testvoltages used in seconds
diagnosis: continuous -
Note: 50 ms/
Test Voltage 1 =0 count
Test Voltage 2 =0
Test Voltage 3 =1
Test Voltage 4 =
(1 means enabled, 0
means disabled)
Arbitrated Battery Voltage |> 7.00 V
MAIN processor DMA DMA Transfer Test Run periodically
transfer test failures: 16/20 counts diagnostic enable is at 50ms loop
CbTRUE = CbFALSE rate
Safety critical software is | >= 1 incorrect Program Sequence Watch Fail time interval
not executed in proper sequence diagnostic enable determined per
order. End task calibration per task rate is task rate:
calculation does not CbTRUE
match expected value for 5ms:12/16
failures 5ms = CbTRUE counts
10ms = CbTRUE
25ms = CbTRUE 10ms: 12/16
50ms = CbTRUE counts
100ms = CbTRUE
25ms: 12/16
counts
50ms: 6/8
counts
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

100ms: 3/4
counts

Note: 50 ms/
count

MAIN processor
determines a Program
Sequence Watch seed
has not changed within a
specified time period.

Current seed value
equals previous seed
value.

Last Seed Timeout
diagnostic enable is
CbTRUE

= CbTRUE

Fail tolerant time
set per task rate
enabled through
the Program
Sequence Watch
function:

5ms: 822 ms
10ms: 822 ms
25ms: 822 ms
50ms: 822ms
100ms: 1,000
ms

Note: 50 ms
monitoring task
rate

BCM Section 19 of 68
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Internal P0607 | Indicates that the ECM | Checks for ECC (error Flash ECC diagnostic Fail indication Type B,
Control has detected an correcting code) circuit enable is CbTRUE = CbTRUE from HWIO, 2 Trips
Module internal processor test errors reported by the variable failure
Processor integrity performance. | hardware for flash dependent on
Integrity memory. Increments time to access
Performance counter during controller corrupt flash
initialization if ECC error memory
occured since last
controller initialization.
Counter >= 3/10 (resultsin
MIL)
or
>=5/10 (results in MIL
and remedial action)
Checks for ECC (error RAM ECC diagnostic Fail indication
correcting code) circuit enable is CbTRUE = CbTRUE from HWIO,

test errors reported by the
hardware for RAM
memory circuit.
Increments counter during
controller initialization if
ECC error occured since
last controller initialization.
Counter

>= 3 (results in MIL) /
10

5 (results in MIL and

remedial action) / 10

variable failure
dependent on
time to access
corrupt RAM
variables
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Fault

Component/ Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Powertrain P0O62F [ This DTC detects a HWIO reports that writing Diagnostic runs | Type B,
Internal NVM long term to NVM (at shutdown) will at controller 2 Trips
Control performance. There are | not succeed power up,

Module two types of evaluation of

EEPROM diagnostics that run NVM write at

Error during controller power shutdown.

up. One for HWIO
reports that writing to
NVM (at shutdown) will
not succeed, and the
other HWIO reports the
assembly calibration
integrity check has
failed.
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
5 Volt P0697 | Detects a continuous or | BCM percent Vref3 < 78.13% Vref3 Diagnostic enabled = CbTRUE 0.8 seconds out | Type B,
Reference intermittent short on the | or of a 1 seconds 2 Trips
#3 Circuit 5 volt reference circuit | BCM percent Vref3 > 89.96 % Vref3 window

#3 by monitoring the or

reference percent Vref3 | the difference between or

and failing the BCM filtered percent

diagnostic when the Vref3 and percent Vref3 > | 7.0000 % Vref3 200.00 sec

percent Vref3 is too low continuous

or if the delta between
the filtered percent
Vref3 and non-filtered
percent Vref3 is too
large. This diagnostic
only runs when battery
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 llium.
Battery P100C [ The Battery Monitor Sum of the absolute All of the following 40 seconds out Type B,
Monitor Module Temperature difference between 10.00 conditions are met: of a 50 seconds | 2 Trips
Module Erratic diagnostic is ASIC Raw Temperature System 12V Battery window
Temperature required to diagnose if | samples is above >70.00 degrees Voltage is above
Erratic the IBS ASIC Raw threshold Celsius threshold >11.00 volts (with
Temperature sensor is hysteresis disable <
erratic, caused by 10.00)
sudden short to ground
or short to high. This IBS
diagnostic is performed NormalCommEnable
in BCM by adding the is TRUE = TRUE
absolute raw ASIC
temperature values Outside Air
sent by IBS over a Temperature is within
period of time and range >-30.00 degrees Celsius
comparing with a AND
calibratable threshold. <50.00 degrees Celsius
This diagnostic uses
the X of Y strategy. Temperature Erratic
Diagnostic Enable is
TRUE =TRUE
No Active Lost
Communication with
Intelligent Battery
Sensor Module DTC =U01B000
No Active Battery
Sensor Signal
Message Counter
Incorrect DTC = P15FF00
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery P100D [ The Battery Monitor Sum of the absolute All of the following 40 seconds out Type B,
Monitor Module Internal difference between 10.00 conditions are met: of a 50 seconds | 2 Trips
Module Temperature Erratic NTC Raw Temperature System 12V Battery window
Internal diagnostic is required samples is above >70.00 degrees Voltage is above
Temperature to diagnose if the IBS threshold Celsius threshold >11.00 volts (with
Erratic NTC Raw Temperature hysteresis disable <
sensor is erratic, 10.00)
caused by sudden
short to ground or short IBS
to high. This diagnostic NormalCommEnable
is performed in BCM by is TRUE = TRUE
adding the absolute
raw NTC temperature Outside Air
values sent by IBS over Temperature is within
a period of time and range >-30.00 degrees Celsius
comparing with a AND
calibratable threshold. <50.00 degrees Celsius
This diagnostic uses
the X of Y strategy. Temperature Circuit
Erratic Diagnostic
Enable is TRUE =TRUE
No Active Lost
Communication with
Intelligent Battery
Sensor Module DTC =U01B000
No Active Battery
Sensor Signal
Message Counter
Incorrect DTC = P15FF00
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery P15FF [ This DTC monitors for | Any of the Alive Rolling Time since power-up Fastest periodic | Type B,
Monitor an internal error or Counts signal values reset, running reset, communication 2 Trips
Sensor error in communication | listed below are incorrect recovery from under/over rate to Battery
Signal with the Battery Monitor | for: voltage condition >= 5,000 milliseconds Monitor Module
Message Signal 8 fail counts out of on LIN bus
Counter AmpHrsChrgdARC: 10 sample counts All the following executes at
Incorrect conditions are met for >= 3,000 milliseconds 250ms.
8 fail counts out of
AmpHrsDischrgdARC: 10 sample counts Partial Network is active
8 fail counts out of Power Mode = Run
BatCrnkDatARC: 10 sample counts
Battery Voltage >11.00 Volts

BatLINOffDatARC:

BatStsDatARC:

CfgWkupDatARC:

IBSCurrOORANdRatIFOM
ARC:

IBSDiagDetARC:

MsrdTempARC:

MinCrnkgDatARC:

MVIAndSOFDatARC:

BatSOCDatARC:

8 fail counts out of
10 sample counts

8fail counts out of
10 sample counts

8 fail counts out of
10 sample counts
8 fail counts out of

10 sample counts

8fail counts out of
10 sample counts

8fail counts out of
10 sample counts

8 fail counts out of
10 sample counts

8 fail counts out of
10 sample counts

8 fail counts out of
10 sample counts
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL
System Code Description llium.
8 fail counts out of
IBSVItgFOMARC: 10 sample counts
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery P16D4 | The Battery Monitor Battery Monitor Module All of the following 0.25 seconds Type B,
Monitor Module Circuit Low Circuit Voltage below conditions are met: (200 fails out of 2 Trips
Module Voltage diagnostic is threshold < 3 Volts System 12V Battery 250 samples at
Circuit performed within (Internal IBS Diagnostic) Voltage is above 0.001 second
Voltage Low intelligent battery threshold >11.00 volts (with loop rate)

sensor and is required hysteresis disable <

to diagnose if the 10.00)

Sensor Voltage is out

of range low. Once IBS

diagnostic NormalCommEnable

determination is is TRUE = TRUE

reached in IBS, the

status is communicated Battery Voltage Out of

to BCM where results Range Low Diagnostic

are reported to DIFR. Enable is TRUE = TRUE

IBS monitors the

battery voltage while Battery Voltage Out of

asleep and record Range Low

historical result. This Continuous Diagnostic

result is sent to BCM Enable is

upon LIN wakeup. The TRUE = TRUE

BCM receives the

historical result and No Active Lost

reports to DIFR within 1 Communication with

second of LIN wakeup. Intelligent Battery

The continuous portion Sensor Module DTC | = U01B000

of this diagnostic does

not run while the No Active Battery

historical portion is Sensor Signal

running. The internal Message Counter

IBS diagnostic for the Incorrect DTC = P15FF00

continuous portion

uses 200 fails out of Battery Voltage Out of

250 samples at a rate Range Low Historical

of 0.001 second per Diagnostic Enable is

sample. The diagnostic FALSE = FALSE

result is sent to BCM ) )

continuously once per Bgtte_ry Monitor Module All of_ t_he following 1 second

0.25 seconds. Circuit Voltage below conditions are met:

threshold < 3 Volts System 12V Battery
(Internal IBS Diagnostic) Voltage is above
threshold >11.00 volts (with
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
hysteresis disable <
10.00)
IBS
NormalCommEnable
is TRUE = TRUE

Battery Voltage Out of
Range Low Diagnostic
Enable is TRUE =TRUE

Battery Voltage Out of
Range Low Historical
Diagnostic Enable is

TRUE =TRUE

No Active Lost
Communication with
Intelligent Battery
Sensor Module DTC = U01B000

No Active Battery
Sensor Signal

Message Counter
Incorrect DTC = P15FF00
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery P16D5 | The Battery Monitor Battery Monitor Module All of the following 0.25 seconds Type B,
Monitor Module Circuit High Circuit Voltage above conditions are met: (200 fails out of 2 Trips
Module Voltage diagnostic is threshold > 26 Volts System 12V Battery 250 samples at
Circuit performed within (Internal IBS Diagnostic) Voltage is above 0.001 second
Voltage High intelligent battery threshold >11.00 volts (with loop rate)

sensor and is required hysteresis disable <

to diagnose if the 10.00)

Sensor Voltage is out

of range high. Once IBS

diagnostics NormalCommEnable

determination is is TRUE = TRUE

reached in IBS, the

status is communicated Battery Voltage Out of

to BCM where results Range High

are reported to DIFR. Diagnostic Enable is |= TRUE

IBS monitors the TRUE

battery voltage while

asleep and record Battery Voltage Out of

historical result. This Range High

resultis sentto BCM Continuous Diagnostic | = TRUE

upon LIN wakeup. The Enable is TRUE

BCM receives the

historical result and No Active Lost

reports to DIFR within 1 Communication with

second of LIN wakeup. Intelligent Battery =U01B000

The continuous portion Sensor Module DTC

of this diagnostic does

not run while the No Active Battery

historical portion is Sensor Signal

running. The internal Message Counter = P15FF00

IBS diagnostic for the Incorrect DTC

continuous portion

uses 200 fails out of Battery Voltage Out of

250 samples at a rate Range High Historical

of 0.001 second per Diagnostic Enable is | = FALSE

sample. The diagnostic FALSE

result is sent to BCM ) )

continuously once per Battery Monitor Module All of the following 1 second

0.25 seconds. Circuit Voltage above conditions are met:

threshold > 26 Volts System 12V Battery
(Internal IBS Diagnostic) Voltage is above
threshold >11.00 volts (with
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
hysteresis disable <
10.00)
IBS
NormalCommEnable
is TRUE = TRUE
Battery Voltage Out of
Range High
Diagnostic Enable is | =TRUE
TRUE

Battery Voltage Out of
Range High Historical
Diagnostic Enable is | =TRUE
TRUE

No Active Lost

Communication with
Intelligent Battery =U01B000
Sensor Module DTC

No Active Battery
Sensor Signal

Message Counter = P15FF00
Incorrect DTC
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery P16D6 | The Battery Monitor Battery Monitor Module All of the following 0.25 seconds Type B,
Monitor Module Current Out of | Current below threshold < -1400 Amps conditions are met: (200 fails out of 2 Trips
Module Range Low diagnostic | (Internal IBS diagnostic) System 12V Battery 250 samples at
Current Low is performed within Voltage is above 0.001 second

intelligent battery threshold >11.00 volts (with loop rate)

sensor and is required hysteresis disable <

to diagnose if the 10.00)

sensor current is out of

range low. Once IBS

diagnostic NormalCommEnable

determination is is TRUE = TRUE

reached in IBS, the

status is communicated IBS Current Out of

to BCM where results Range Low Diagnostic

are reported to DIFR. Enable is

IBS monitors the TRUE =TRUE

battery current while

asleep and record IBS Current Out of

historical result. This Range Low

result is sent to BCM Continuous Diagnostic

upon LIN wakeup. The Enable is TRUE =TRUE

BCM receives the

historical result and No Active Lost

reports to DIFR within 1 Communication with

second of LIN wakeup. Intelligent Battery

The continuous portion Sensor Module DTC | = U01B000

of this diagnostic does

not run while the No Active Battery

historical portion is Sensor Signal

running. The internal Message Counter

IBS diagnostic for the Incorrect DTC = P15FF00

continuous portion

uses 200 fails out of Shunt Voltage Out of

250 samples at a rate Range Low Historical

of 0.001 second per Diagnostic Enable is

sample. The diagnostic FALSE = FALSE

result is sent to BCM ) )

continuously once per Battery Monitor Module All of_ t_he following 1 second

0.25 seconds. Current below _thresho_ld < -1400 Amps conditions are met:

(Internal IBS diagnostic) System 12V Battery
Voltage is above
threshold >11.00 volts (with
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
hysteresis disable <
10.00)
IBS
NormalCommEnable
is TRUE = TRUE

IBS Current Out of
Range Low Diagnostic
Enable is

TRUE =TRUE

IBS Current Out of

Range Low Historical
Diagnostic Enable is
TRUE =TRUE

No Active Lost
Communication with
Intelligent Battery
Sensor Module DTC =U01B000

No Active Battery
Sensor Signal

Message Counter
Incorrect DTC = P15FF00

BCM Section 32 of 68 32 of 2,051
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery P16DD | The Battery Monitor Battery Monitor Module All of the following 0.25 seconds Type B,
Monitor Module Current Out of | Current above threshold | > 1400 Amps conditions are met: (200 fails out of 2 Trips
Module Range High diagnostic | (Internal IBS diagnostic) System 12V Battery 250 samples at
Current High is performed within Voltage is above 0.001 second

intelligent battery threshold >11.00 volts (with loop rate)

sensor and is required hysteresis disable <

to diagnose if the 10.00)

sensor current is out of

range high. Once IBS

diagnostic NormalCommEnable

determination is is TRUE = TRUE

reached in IBS, the

status is communicated IBS Current Out of

to BCM where results Range High

are reported to DIFR. Diagnostic Enable is | = TRUE

IBS monitors the TRUE

battery current while

asleep and record IBS Current Out of

historical result. This Range High

resultis sentto BCM Continuous Diagnostic | = TRUE

upon LIN wakeup. The Enable is TRUE

BCM receives the

historical result and No Active Lost

reports to DIFR within 1 Communication with

second of LIN wakeup. Intelligent Battery =U01B000

The continuous portion Sensor Module DTC

of this diagnostic does

not run while the No Active Battery

historical portion is Sensor Signal

running. The internal Message Counter = P15FF00

IBS diagnostic for the Incorrect DTC

continuous portion

uses 200 fails out of Shunt Voltage Out of

250 samples at a rate Range High Historical

of 0.001 second per Diagnostic Enable is | = FALSE

sample. The diagnostic FALSE

result is sent to BCM - -

continuously once per Battery Monitor Module All of_ t_he following 1 second

0.25 seconds. Current above_threshqld > 1400 Amps conditions are met:

(Internal IBS diagnostic) System 12V Battery
Voltage is above
threshold >11.00 volts (with
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

IBS
NormalCommEnable
is TRUE

IBS Current Out of
Range High
Diagnostic Enable is
TRUE

IBS Current Out of
Range High Historical
Diagnostic Enable is
TRUE

No Active Lost
Communication with
Intelligent Battery
Sensor Module DTC

No Active Battery
Sensor Signal
Message Counter
Incorrect DTC

hysteresis disable <

10.00)

=TRUE

=TRUE

=TRUE

=U01B000

= P15FF00
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery P16DE | The Battery Monitor Battery Monitor Module All of the following 4 seconds out of | Type B,
Monitor Module Internal NTC Temperature above |>120.00 degrees conditions are met: a 5 seconds 2 Trips
Module Temperature Out of threshold Celsius System 12V Battery window
Internal Range High diagnostic Voltage is above
Temperature is required to diagnose threshold >11.00 volts (with
Circuit Low if the IBS NTC Raw hysteresis disable <
Temperature is above 10.00)
selected threshold
value. This diagnostic IBS
is performed in BCM by NormalCommEnable
comparing raw NTC is TRUE = TRUE
temperature values
sent by IBS with a Outside Air
calibratable threshold. Temperature is within
IBS records up to 24 range >-30.00 degrees Celsius
temperature samples at AND
a rate of 1 sample per <50.00 degrees Celsius
30min while LIN is off.
These 24 samples are Temperature Circuit
used in historical Low Diagnostic
diagnostic, which Enable is TRUE =TRUE
occurs immediately
after LIN wakeup. The Temperature Circuit
historical diagnostic Low Continuous
only runs once per LIN Diagnostic Enable is
wakeup, while the TRUE =TRUE
continuous diagnostic
runs repeatedly. BCM No Active Lost
uses a X of Y strategy Communication with
for both types of Intelligent Battery
diagnostics. Sensor Module DTC | = U01B000
No Active Battery
Sensor Signal
Message Counter
Incorrect DTC = P15FF00
Battery Monitor Module All of the following 4 seconds out of
NTC Temperature above | >120.00 degrees conditions are met: a 5 seconds
threshold Celsius System 12V Battery window
Voltage is above
threshold >11.00 volts (with
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.

hysteresis disable <
10.00)

IBS

NormalCommEnable

is TRUE = TRUE

Outside Air

Temperatureis in

range >-30.00 degrees Celsius
AND
<50.00 degrees Celsius

Temperature Circuit

Low Diagnostic

Enable is

TRUE =TRUE

Temperature Circuit

Low Historical

Diagnostic Enable is

TRUE =TRUE

No Active Lost

Communication with

Intelligent Battery

Sensor Module DTC | = U01B000

No Active Battery

Sensor Signal

Message Counter

Incorrect DTC = P15FF00

Historical Temperature

Data Down Count is in

range >0
AND
<=24

BCM Section 36 of 68 36 of 2,051
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery P16DF | The Battery Monitor Battery Monitor Module All of the following 4 seconds out of | Type B,
Monitor Module Internal NTC Temperature below | <-43.00degrees conditions are met: a 5 seconds 2 Trips
Module Temperature Out of threshold Celsius System 12V Battery window
Internal Range High diagnostic Voltage is above
Temperature is required to diagnose threshold >11.00 volts (with
Circuit High if the IBS NTC Raw hysteresis disable <
Temperature is above 10.00)
selected threshold
value. This diagnostic IBS
is performed in BCM by NormalCommEnable
comparing raw NTC is TRUE = TRUE
temperature values
sent by IBS with a Outside Air
calibratable threshold. Temperature is within
IBS records up to 24 range >-30.00 degrees Celsius
temperature samples at AND
a rate of 1 sample per <50.00 degrees Celsius
30min while LIN is off.
These 24 samples are Temperature Circuit
used in historical High Diagnostic
diagnostic, which Enable is
occurs immediately TRUE =TRUE
after LIN wakeup. The
historical diagnostic Temperature Circuit
only runs once per LIN High Continuous
wakeup, while the Diagnostic Enable is
continuous diagnostic TRUE =TRUE
runs repeatedly. BCM
uses a X of Y strategy No Active Lost
for both types of Communication with
diagnostics. Intelligent Battery
Sensor Module DTC | = U01B000
No Active Battery
Sensor Signal
Message Counter
Incorrect DTC = P15FF00
Battery Monitor Module All of the following 4 seconds out of
NTC Temperature below | <-43.00degrees conditions are met: a 5 seconds
threshold Celsius System 12V Battery window
Voltage is above
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.

threshold >11.00 volts (with
hysteresis disable <
10.00)

IBS

NormalCommEnable

is TRUE = TRUE

Outside Air

Temperature is within

range >-30.00 degrees Celsius
AND
<50.00 degrees Celsius

Temperature Circuit

High Diagnostic

Enable is

TRUE =TRUE

Temperature Circuit

High Historical

Diagnostic Enable is

TRUE =TRUE

No Active Lost

Communication with

Intelligent Battery

Sensor Module DTC | = U01B000

No Active Battery

Sensor Signal

Message Counter

Incorrect DTC = P15FF00

Historical Temperature

Data Down Count is in

range >0
AND
<=24
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery P16E1 | The battery Monitor IBS Sensor Internal RAM All of the following 10 seconds Type B,
Monitor Module performance Fault detected: conditions are met: 2 Trips
Module (RAM) error diagnostic System 12V Battery
Random is required to diagnose IBS Internal Fault Voltage is above
Access if the IBS sensor has RAM Determination threshold >11.00 volts (with
Memory any internal RAM equals DiagFailed = hysteresis disable <
(RAM) Error faults. This diagnostic (internal IBS CeEM_e_IBS_DiagFall 10.00)
is performed within IBS diagnostic) ed
and the status is IBS LIN Normal
transmitted to BCM Communication
where results are Enable = TRUE
reported to DFIR. This is TRUE
diagnostic takes
approximately 10 Battery Monitor
seconds to complete Module RAM Error =TRUE
upon LIN wakeup, and Diagnostic Enable is
is only run once per TRUE
wakeup. The result is
immediately No Active Lost
transmitted to BCM Communication with =U01B000
after. Intelligent Battery
Sensor Module DTC
No Active Battery
Sensor Signal = P15FF00
Message Counter
Incorrect DTC
BCM Section 39 of 68 39 of 2,051
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery P16E2 ([ The battery Monitor IBS Sensor Internal ROM All of the following 60 seconds Type B,
Monitor Module performance Fault detected: conditions are met: 2 Trips
Module (ROM) error diagnostic System 12V Battery
Random is required to diagnose IBS Internal Fault Voltage is above
Access if the IBS sensor has RAM Determination threshold >11.00 volts (with
Memory any internal ROM equals DiagFailed = hysteresis disable <
(ROM) Error faults. This diagnostic (internal IBS CeEM_e_IBS_DiagFall 10.00)
is performed within IBS diagnostic) ed
and the status is IBS
transmitted to BCM NormalCommEnable
where results are is TRUE = TRUE
reported to DFIR.This
diagnostic takes Battery Monitor
approximately 60 Module ROM Error
seconds to complete Diagnostic Enable is |=TRUE
upon LIN wakeup, and TRUE
is only run once per
wakeup. The result is No Active Lost
immediately Communication with
transmitted to BCM Intelligent Battery =U01B000
after. Sensor Module DTC
No Active Battery
Sensor Signal
Message Counter = P15FF00
Incorrect DTC
BCM Section 40 of 68 40 of 2,051
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Battery P16E3 | The Battery Monitor Any of the following All of the following 5 seconds out of | Type B,
Monitor Module Data criteria are met: conditions are met: a 6 seconds 2 Trips
Module Data Incompatible diagnostic System 12V Battery window
Incompatible is required to diagnose IBS Config Return Voltage is above
Diagnostic if the IBS is using the Battery Type is NOT NOT equal to Vehicle threshold >11.00 volts (with
correct configuration equal to Vehicle Battery Type hysteresis disable <
information being Battery Type Configuration 10.00)
transmitted by the Host Configuration CeEPM_ADV_BATT_
controller to it. The IBS TECH_AGM IBS
reads and transmits the Battery Nominal NormalCommEnable
configuration values it Return C20 is above is TRUE = TRUE
has loaded internally threshold >5.00
back to the host IBS Configuration
controller for IBS Config Return Diagnostic Continuous
verification. The Battery Cal #1 U40% Enable is TRUE =TRUE
historical test evaluates is above threshold >0.50
the IBS configuration Battery Monitor
return values to check IBS Config Return Module Data
if they are equal to the Battery Cal #2 U80% Incompatible
host controller’s values. is above threshold >0.50 Determination
The diagnostic is Historical Diagnostic | = FALSE
executed once per host | IfSOC Bounding Limit Enable is FALSE
controller wakeup and | Configuration check is
checks only the first TRUE then following =TRUE No Active Lost
transmitted LIN conditions are included Communication with
message containing Intelligent Battery =U01B000
the IBS return SOC Bounding Limit Sensor Module DTC
configuration message. Hr3 Difference is
The continuous test above the threshold >0.01 No Active Battery
compares the IBS Sensor Signal
configuration return SOC Bounding Limit Message Counter = P15FF00
values to those sent by Hr8 Difference is Incorrect DTC
BCM and uses X of Y above the threshold >0.01
maturation strategy to
determine diagnostic SOC Bounding Limit
state. Hr24 Difference is
above threshold >0.01
Any of the following All of the following 1 second
criteria are met conditions are met:
System 12V Battery
IBS Config Return Voltage is above
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Battery Type is NOT
equal to Vehicle
Battery Type
Configuration

Battery Nominal
Return C20 is above
threshold

IBS Config Return
Battery Cal #1 U40%
is above threshold

IBS Config Return
Battery Cal #2 U80%
is above threshold

IfSOC Bounding Limit
Configuration check is
TRUE then following

conditions are included

SOC Bounding Limit
Hr8 Difference is
above the threshold

SOC Bounding Limit
Hr8 Difference is
above the threshold

SOC Bounding Limit
Hr24 Difference is
above threshold

NOT equal to Vehicle
Battery Type
Configuration
CeEPM_ADV_BATT_
TECH_AGM

>5.00

>0.50

>0.50

=TRUE

>0.01

>0.01

>0.01

threshold

IBS
NormalCommEnable
is TRUE

IBS Configuration
Diagnostic Historical
Enable is TRUE

No Active Lost
Communication with
Intelligent Battery
Sensor Module DTC

No Active Battery
Sensor Signal
Message Counter
Incorrect DTC

>11.00 volts (with
hysteresis disable <
10.00)

=TRUE

=TRUE

=U01B000

= P15FF00

BCM Section 42 of 68
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Control P16FD | Detects when a control | Real Time Clock has >= 1 failure to meet Control Module wake-up Variable, Type B,
Module module did not wake- | exceeded expected wake- | scheduled controller not detected Diagnostic dependent on 2 Trips
Wake-Up up at time scheduled up time as defined by wake-up Enable calibration is scheduled
Not Detected by the wake-up alarm alarms scheduled at CbTRUE = CbTRUE controller wake-
at shutdown. shutdown up times at
shutdown

BCM Section 43 of 68
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Control P262B | This DTC determines if | Count Up Test: Count Up Test: Type B,
Module the hardware timer 4 failures out of | 2 Trips
Power Off does not initialize or Time difference between 20 samples
Timer count properly. There | the current value and the
Performance are two tests to ensure | previous value of the > 1.50 seconds 1 sec/ sample

proper functioning of timer

the timer: Count Up Continuous while

Test(CUT) and Range run/crank is not

Test(RaTe). active and until

controller sleep

Count Up Test (CUT): occurs

Verifies that the HWIO

timer is counting up

with the proper

increment.

Range Test(RaTe): Range Test:

When the run/crank is Once or twice

not active both the Range Test: per trip,

hardware and mirror performed when

timers are started. The | The variation of the HWIO | > 0.25%. controller

timers are compared timer and mirror timer is shutdown is

when module shutdown initiated or run/

is initiated or run/crank crank becomes

becomes active. active
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Component/

Fault

Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Internal P3186 | This DTC indicates the | MAC verification has Calibration enable = CbTRUE Type A,
Control security peripheral has | falsely passed a 1 Trips
Module experienced an internal | configurable number of 3.00
Security fault indicating that times.
Peripheral MAC verification results
Performance are unreliable.

BCM Section 45 of 68
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Control U0073 | This DTC monitors for | Bus off failures equals or General Enable Criteria: Diagnostic runs | Type B,
Module a BUS A off condition exceeds 3 counts in 10 ms loop 2 Trips
Communicati (equivalent to 600.01 | Time since power-up

on Bus A Off milliseconds) reset, running reset,

before the sample time of
is reached

1,000.01 milliseconds

recovery from under/over
voltage condition

All below criteria have
been met for

CAN channel is
requesting full
communications

Normal CAN transmission
on Bus is enabled

Accessory mode to off
mode not pending

Battery voltage

Controller is an OBD
controller

Or

Battery Voltage

Controller type:
OBD Controller

If power mode =
Run/Propulsion/Start:

Power Mode is run

If power mode =
Accessory:

Off key cycle diagnostics
are enabled
Or

>= 5,000 milliseconds

>= 3,000 milliseconds

>11.00 Volts

<=18.00 Volts

CbFALSE (CbTRUE
indicates enabled)

BCM Section 46 of 68
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Controller is an OBD
controller

Controller shutdown is not
impending

Power Mode is not run/
crank

Battery voltage

>=11.00 Volts

BCM Section 47 of 68
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Lost
Communicati
on With TCM

u0101

This DTC monitors for
a loss of
communication with the
Transmission Control
Module.

Message is not received
from controller for
Message $02E

Message $031

Message $452

>10,031.25
milliseconds

>10,031.25
milliseconds

>12,500.00
milliseconds

General Enable Criteria:

Time since power-up
reset, running reset,
recovery from under/over
voltage condition

All below criteria have
been met for

If message is on Bus A:
U0073 not active

If message is on Bus B:
U0074 not active

If message is on Bus S:
U0076 not active

CAN channel is
requesting full
communications

Normal CAN transmission
on Bus is enabled

If bus type is Sensor Bus,
sensor bus relay is on

Accessory mode to off
mode not pending

Battery voltage

Controller is an OBD
controller

Or

Battery Voltage

Controller type:
OBD Controller

>= 5,000 milliseconds

>= 3,000 milliseconds

>11.00 Volts

<=18.00 Volts

Diagnostic runs
in 10 ms loop

Type B,
2 Trips

BCM Section 48 of 68
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

If power mode =
Run/Propulsion/Start:

Power Mode is run

If power mode =
Accessory:

Off key cycle diagnostics
are enabled

Or

Controller is an OBD
controller

Controller shutdown is not
impending

Power Mode is not run/
crank

Battery voltage

CbFALSE (CbTRUE
indicates enabled)

>=11.00 Volts

BCM Section 49 of 68
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Lost U0146 | This DTC monitors for | Message is not received General Enable Criteria: Diagnostic runs | Type B,
Communicati a loss of from controller for in 10 ms loop 2 Trips
on With communication with Time since power-up
Gateway A Gateway A. Message $425 > 12,500.00 reset, running reset,
milliseconds recovery from under/over
voltage condition >= 5,000 milliseconds
Message $427 > 12,500.00
milliseconds All below criteria have
been met for >= 3,000 milliseconds
Message $20D > 10,625.00
milliseconds If message is on Bus A:
U0073 not active
Message $209 > 10,250.00
milliseconds If message is on Bus B:
U0074 not active
Message $561 > 12,500.00
milliseconds If message is on Bus S:
U0076 not active
Message $562 > 12,500.00
milliseconds CAN channel is

requesting full
communications

Normal CAN transmission
on Bus is enabled

If bus type is Sensor Bus,
sensor bus relay is on

Accessory mode to off
mode not pending

Battery voltage

Controller is an OBD
controller

Or

Battery Voltage

Controller type:
OBD Controller

>11.00 Volts

<=18.00 Volts

BCM Section 50 of 68
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

If power mode =
Run/Propulsion/Start:

Power Mode is run

If power mode =
Accessory:

Off key cycle diagnostics
are enabled

Or

Controller is an OBD
controller

Controller shutdown is not
impending

Power Mode is not run/
crank

Battery voltage

CbFALSE (CbTRUE
indicates enabled)

>=11.00 Volts

BCM Section 51 of 68
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL
System Code Description llium.
Lost UO01BO | This DTC monitors for Message is not received General Enable Criteria: LIN bus Type B,
Communicati a loss of from device for communication 2 Trips
on With communication with the Diagnostic is enabled CbTRUE(CbTRUE executesin
Battery Battery Monitor Module | IBSAmpHrChrg_Rsp P D |>=12,600.00 indicates enabled) 250ms loop.
Monitor onthe LIN bus. u milliseconds
Module LIN channelis enabled CbTRUE(CbTRUE
IBSAmpHrDisChrg_Rsp_ |[>=12,600.00 indicates enabled)
PDU milliseconds LIN module is initialized
IBSBattCrnkData_Rsp_P >=12,600.00 Slave is calibrated as
DU milliseconds present CbTRUE (CbTRUE
indicates present)
IBSBattLINOffData_Rsp_ |>=12,600.00 Time since power-up
PDU milliseconds reset, running reset,
recovery from under/over
IBSBattStatusData_Rsp_ |>=12,600.00 voltage condition >=15,000milliseconds
PDU milliseconds
All below criteria have
IBSCfgWakeupData_Rsp [>=12,600.00 been met for >= 3,000 milliseconds
_PDU milliseconds
Accessory mode to off
IBSCurrentFOMData_Rsp [ >=12,600.00 mode not pending
_PDU milliseconds
Battery voltage >11.00 Volts
>=10,725.00
IBSDiagDet_Rsp_PDU milliseconds Controllerisan OBD
controller
Or
IBSMeasuredTemp_Rsp_ >=10,725.00 Battery Voltage <=18.00 Volts
PDU milliseconds
Controller type:
IBSMinCrnkData_Rsp_P [>=12,600.00 OBD Controller
DU milliseconds
If power mode =
IBSMVISOFData_Rsp_P |>=10,725.00 Run/Propulsion/Start:
DU milliseconds
Power Mode is run
>=12,600.00
IBSSOCData_Rsp_PDU milliseconds If power mode =
Accessory:
IBSVoltageFOMData_Rsp [ >=12,600.00
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

_PDU

milliseconds

Off key cycle diagnostics
are enabled

Or

Controller is an OBD
controller

Controller shutdown is not
impending

Power Mode is not run/
crank

Battery voltage

CbFALSE (CbTRUE
indicates enabled)

>=11.00 Volts
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Invalid Data | U0401 | This DTC monitors for | Any of the Alive Rolling Time since power-up Executes in Type B,
Received an error in Counts, Protection reset, running reset, 10ms loop. 2 Trips
From ECM/ communication with the | Values, Checksum recovery from under/over

PCM ECM. Values, or Cyclic voltage condition >= 5,000 milliseconds

Redundancy Check signal

values listed below are

incorrect for:

ESPARC:

ECXCI1ARC:

DRCDNDP_ARC:

PSP_ARC:

VSADP-ARC:

OATPARC:

EHCCIARC:—

EHCCICS:—

ESP-MAC:

DRCDNDP_MAC:

PSP-MAC:

8 fail counts out of
10 sample counts

8 fail counts out of
10 sample counts

8 fail counts out of
10 sample counts

8fail counts out of
10 sample counts

8fail counts out of
10 sample counts

8 fail counts out of
10 sample counts

8 fail counts out of—
10 sample counts

14 fail counts out of—
18 sample counts

14 fail counts out of
18 sample counts

14 fail counts out of
18 sample counts

14 fail counts out of
18 sample counts

14 fail counts out of

All the following
conditions are met for

Partial Network is active
Power Mode

Battery Voltage

>= 3,000 milliseconds

= Run

>11.00 Volts
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
VSADP_MAC: 18 sample counts
14 fail counts out of
OATPMAC: 18 sample counts
15 fail counts out of
BVSCRP-ARC: 16 sample counts
15 fail counts out of
BVSCRP-MAC: 16 sample counts
8 fail counts out of
VSANDP_ARC: 10 sample counts
14 fail counts out of
VSANDP—MAC: 18 sample counts
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Invalid Data | U0402 | This DTC monitors for | Any of the Alive Rolling Time since power-up Executes in Type B,
Received an error in Counts, Protection reset, running reset, 10ms loop. 2 Trips
From communication with the | Values, Checksum recovery from under/over

Transmissio TCM. Values, or Cyclic voltage condition >= 5,000 milliseconds

n Control Redundancy Check signal

Module values listed below are All the following

incorrect for:

TEGP-ARC:

TEGP_MAC:

15 fail counts out of
16 sample counts

15 fail counts out of
16 sample counts

conditions are met for
Partial Network is active
Power Mode

Battery Voltage

>= 3,000 milliseconds

= Run

>11.00 Volts
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Invalid Data | U0418 | This DTC monitors for | Any of the Alive Rolling Time since power-up Executes in Type B,
Received an error in Counts, Protection reset, running reset, 10ms loop. 2 Trips
From Brake communication with the | Values, Checksum recovery from under/over

System BSCM. Values, or Cyclic voltage condition >= 5,000 milliseconds

Control Redundancy Check signal

Module values listed below are All the following

incorrect for:

DMCP_ARC:

DMCPMAC:

EPBSP_ARC:

EPBSP_MAC:

8 fail counts out of
10 sample counts

14 fail counts out of
18 sample counts

15 fail counts out of
16 sample counts

15 fail counts out of
16 sample counts

conditions are met for
Partial Network is active
Power Mode

Battery Voltage

>= 3,000 milliseconds

= Run

>11.00 Volts
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Invalid Data | U0447 | This DTC monitors for | Any of the Alive Rolling Time since power-up Executes in Type B,
Received an error in Counts, Protection reset, running reset, 10ms loop. 2 Trips
From communication with the | Values, Checksum recovery from under/over

Gateway A CGM. Values, or Cyclic voltage condition >= 5,000 milliseconds

Redundancy Check signal
values listed below are
incorrect for:

BSPMP_ARC:

BSPMP_MAC:

15 fail counts out of
16 sample counts

15 fail counts out of
16 sample counts

All the following
conditions are met for

Partial Network is active
Power Mode

Battery Voltage

>= 3,000 milliseconds

= Run

>11.00 Volts
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Body Control
Module
Local
Interconnect
Network 9

ui52D

This DTC monitors for
a loss of
communication on the
LIN bus.

Loss of Communication
Method:

The total number of
diagnostic enabled slave
nodes on LIN Bus

Or

LIN channel Wakeup
Method:

LIN channel wakeup
repetition counter

= Total number of slave
nodes on LIN Bus that
have reported lost
communications DTCs

>= 10 counts

General Enable Criteria:

Diagnostic is enabled

LIN channel is enabled
LIN module is initialized

Time since power-up
reset, running reset,
recovery from under/over
voltage condition

All below criteria have
been met for

Accessory mode to off
mode not pending

Battery voltage
Controller is an OBD
controller

Or

Battery Voltage

Controller type:
OBD Controller

If power mode = Run/
Crank:

Power Mode is run
If power mode =
Accessory:

Off key cycle diagnostics
are enabled

CbTRUE (CbTRUE
indicates enabled)

CbTRUE (CbTRUE
indicates enabled)

>= 5,000 milliseconds

>=3,000 milliseconds

>11.00 Volts

<=18.00 Volts

CbFALSE (CbTRUE

LIN bus
communication
executes in
250ms loop.

Dependent on
bus loading.

Type B,
2 Trips
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Or
Controller is an OBD
controller

Controller shutdown is not
impending

Power Mode is not run/
crank

Battery voltage

indicates enabled)

>=11.00 Volts
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Lost U1610 | This DTC monitors for | Message is not received General Enable Criteria: Diagnostic runs | Type B,
Communicati a Lost Communication | from controller for in 10 ms loop 2 Trips
on with with Brake System Time since power-up
Brake Control Module on Message $211 >10,625.00 reset, running reset,
System CAN Bus 2 error as milliseconds recovery from under/over
Control determined by the BCM voltage condition >= 5,000 milliseconds
Module 1 on Message $21B >10,625.00
CAN Bus 2 milliseconds All below criteria have
been met for >= 3,000 milliseconds
Message $42A >12,500.00
milliseconds If message is on Bus A:
U0073 not active
Message $012 >10,025.00
milliseconds If message is on Bus B:
U0074 not active
Message $015 >10,025.00
milliseconds If message is on Bus S:
U0076 not active
Message $017 >10,025.00
milliseconds CAN channel is
requesting full
Message $415 >10,250.00 communications
milliseconds
Normal CAN transmission
Message $417 >12,500.00 on Bus is enabled
milliseconds
If bus type is Sensor Bus,
Message $4B5 >12,500.00 sensor bus relay is on
milliseconds
Accessory mode to off
Message $028 >10,025.00 mode not pending
milliseconds >11.00 Volts
Battery voltage
Message $210 >10,625.00
milliseconds Controller is an OBD
controller
Or <=18.00Volts
Battery Voltage

Controller type:
OBD Controller
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

If power mode =
Run/Propulsion/Start:

Power Mode is run

If power mode =
Accessory:

Off key cycle diagnostics
are enabled

Or

Controller is an OBD
controller

Controller shutdown is not
impending

Power Mode is not run/
crank

Battery voltage

CbFALSE (CbTRUE
indicates enabled)

>=11.00 Volts
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Lost U1611 ([ This DTC monitors for | Message is not received General Enable Criteria: Diagnostic runs | Type A,
Communicati a Lost Communication | from controller for in 10 ms loop 1 Trips
on with with Engine Control Time since power-up
Engine Module on CAN Bus 2 | Message $011 >10,031.25 reset, running reset,
Control error as determined by milliseconds recovery from under/over
Module on the BCM. voltage condition >= 5,000 milliseconds
CAN Bus 2 Message $01C >10,031.25
milliseconds All below criteria have
been met for >= 3,000 milliseconds
Message $01D >10,031.25
milliseconds If message is on Bus A:
U0073 not active
Message $213 >10,250.00
milliseconds If message is on Bus B:
U0074 not active
Message $21D >10,250.00
milliseconds If message is on Bus S:
U0076 not active
Message $227 >10,625.00
milliseconds CAN channel is
requesting full
Message $229 >10,250.00 communications
milliseconds
Normal CAN transmission
Message $22A >10,625.00 on Bus is enabled
milliseconds
If bus type is Sensor Bus,
Message $41D >12,500.00 sensor bus relay is on
milliseconds
Accessory mode to off
Message $499 >12,500.00 mode not pending
milliseconds >11.00 Volts
Battery voltage
Message $4BB >12,500.00
milliseconds Controller is an OBD
controller
Message $4BC >12,500.00 Or <=18.00 Volts
milliseconds Battery Voltage
Message $4C1 >11,250.00 Controller type:
milliseconds OBD Controller
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Message $087

Message $41F

Message $214

Message $4BD

Message $254

Message $222

Message $546

>10,062.50
milliseconds

>12,500.00
milliseconds

>10,625.00
milliseconds

>12,500.00
milliseconds

>10,625.00
milliseconds

>10,250.00
milliseconds

>12,500.00
milliseconds

If power mode =
Run/Propulsion/Start:

Power Mode is run

If power mode =
Accessory:

Off key cycle diagnostics
are enabled

Or

Controller is an OBD
controller

Controller shutdown is not
impending

Power Mode is not run/
crank

Battery voltage

CbFALSE (CbTRUE
indicates enabled)

>=11.00 Volts
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Key Table U1960 | This DTC indicates that | During controller Calibration enable =CbTRUE Type A,
Not the ECU security initialization: 1 Trips
Provisioned / peripheral key slots are

Authoritative not provisioned OR IF (Any Security

Counter At ECU message Peripheral Key Slot

Maximum authenticatioon reports as Empty)

Authoritative Counters
are at MAX value

-OR-
(Any Authoritative Counter
is at MAX value)

During controller
operation:

IF (A Security Peripheral
Key Slot reports as
Empty)

-OR-

(An Authoritative Counter
is at MAX value)
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that it has failed.

security peripheral
hardware has failed.

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Security U1961 | This DTC indicates that | The ECU security Calibration enable =CbTRUE Type A,
Peripheral the ECU security peripheral reports that the 1 Trips
Performance peripheral has reported
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Unable to U1962 | This DTC indicates that | Message authentication 60 Calibration enable =CbTRUE Type A,
Authenticate serial data message on a single key slot has 1 Trips
Serial Data authentication on any | failed a configurable
Message key slot has failed a number of times.

configurable number of

times this key cycle.

BCM Section 67 of 68 67 of 2,051



230BDG03B BCM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Control U3018 | This diagnostic verifies | Difference between 12V Control Module Input 4 seconds out of | Type B,
Module Input that both (A and B) Battery Power Circuit A Power Circuit A/B a 5 seconds 2 Trips
Power control module input and 12V Battery Power Correlation Diagnostic window
Circuit A/B power voltage sensors | Circuit B > 4.00V Enable calibration is
Correlation (when there are two) CbTRUE = CbTRUE

are neither

inappropriately high nor 12V Starter Engaged = FALSE

low. It compares the
sensed control module
voltage A with sensed
control module voltage
B. If the absolute
value of the difference
between voltage A and
B is greater than the
failure threshold for
sufficient time, the
diagnostic will fail.
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Component/System z?élé Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions R;;Ti:}ed MIL llium.
Bus-Off detected on U1002 Thisfaultis set if Communication CAN  |Bus Off Eventon CANBus1 =TRUE Vehicle Supply Voltage >=k_Battery Voltage Low Threshold (7V) 100[msec] for |TypeB
Communication CANBus1 Bus1 enters the Bus-Off state FOR >=2.1 seconds [AND < k_Battery Voltage High Threshold (30V) pass 2 Trips

2.1[sec] for fail
[Any participating Partial Network = Active
FOR >=k_Control Module Communication Bus Off
Power Mode Time
Bus-Off detected on u2413 This fault is set if Communication CAN  |Bus Off Eventon CANBus 2 =TRUE Vehicle Supply Voltage >=k_Battery Voltage Low Threshold (7V) 100[msec] for |TypeB
Communication CAN Bus 2 Bus2 enters the Bus-Off state FOR >=2.1 seconds [AND < k_Battery Voltage High Threshold (30V) pass 2 Trips
2.1[sec] for fail
[Any participating Partial Network = Active
FOR >=k_Control Module Communication Bus Off
Power Mode Time
Bus-Off detected on U1004 This fault is set if Communication CAN  |Bus Off Eventon CANBus3 =TRUE Vehicle Supply Voltage >=k_Battery Voltage Low Threshold (7V) 100[msec] for |TypeB
Communication CANBus3 Bus3 enters the Bus-Off state FOR >=2.1 seconds [AND < k_Battery Voltage High Threshold (30V) pass 2 Trips
2.1[sec] for fail
Any participating Partial Network = Active
FOR >=k_Control Module Communication Bus Off
Power Mode Time
Bus-Off detected on U1006 This fault is set if Communication CAN  |Bus Off Eventon CANBus5 =TRUE Vehicle Supply Voltage >=k_Battery Voltage Low Threshold (7V) 100[msec] for |TypeB
Communication CANBus5 Bus5 enters the Bus-Off state FOR >=2.1 seconds [AND < k_Battery Voltage High Threshold (30V) pass 2 Trips
2.1[sec] for fail
Any participating Partial Network = Active
FOR >=k_Control Module Communication Bus Off
Power Mode Time
Internal memory failure onthe |B2B12 This monitoring checks whether a double|ECCError Detected =TRUE N/A N/A 50ms
CGM Detected bit ECCerror has occurred in code flash
or RAM. This fault is set if an ECCerror
TypeB
has occurred. 27Trips
[This monitoring checksand sets a fault if [NVM Fault Detected =TRUE N/A N/A 15us
adefectinthe data flash (NVM) is
detected.
Microcontroller Performance B2B13 This monitoring shall checkthe CPUby |Instruction test failed =TRUE N/A N/A 15us
Failure Detected running an instruction test followed by a |OR
register test. Register test failed =TRUE
This monitoring shall check whether any |Clock Monitoring Interrupt Occurred =TRUE N/A N/A Type B
clock monitoring interrupts have 2 Trips
occurred. If any clock monitoring
interrupts have occurred this fault shall
be set.
Lossof Communication with the [U2203 This monitoring shall check a supervised |Supervised messagenot received =TRUE Vehicle Supply Voltage >= k_Battery Voltage Low Threshold (7V) 6.5 [sec] Type B
BCM Detected message from the BCMfor FOR >=2.5 xnominal periodic rate  |[AND < k_Battery Voltage High Threshold (30V) 2Trips
communication status. If the CGMhas |WHERE
not received the messagefor 2.5x of its |nominal periodic rate =1 second Any participating Partial Network = Active
periodic rate plus an additional delay of [with an additional delay =4 seconds FOR >=k_Lost Communication Power Mode Time
4 seconds, then this fault shall be set.
Lossof Communication with the [U2418 This monitoring shall check a supervised |Supervised messagenot received =TRUE Vehicle Supply Voltage >= k_Battery Voltage Low Threshold (7V) 6.5 [sec] Type B
EBCMon CAN1 Detected message from the EBCMfor FOR >=2.5 xnominal periodic rate  |AND < k_Battery Voltage High Threshold (30V) 2Trips
communication status on CANchannel 1.| WHERE
If the CGM has not received the message|lnominal periodic rate =1 second Any participating Partial Network = Active
for 2.5x of its periodic rate plus an with an additional delay =4 seconds FOR >=k_Lost Communication Power Mode Time
additional delay of 4 seconds,then this
fault shall be set.
Lossof Communication with the [U2419 This monitoring shall check a supervised |Supervised messagenot received =TRUE Vehicle Supply Voltage >=k_Battery Voltage Low Threshold (7V) 6.5 [sec] Type B
EBCMon CAN 2 Detected message from the EBCMfor FOR >=2.5 xnominal periodic rate  |[AND < k_Battery Voltage High Threshold (30V) 2Trips
communication status on CANchannel 2.| WHERE
If the CGM has not received the message|nominal periodic rate =1 second Any participating Partial Network = Active
for 2.5x of its periodic rate plus an with an additional delay =4 seconds FOR >=k_Lost Communication Power Mode Time
additional delay of 4 seconds,then this
fault shall be set.
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Component/System z?&l; Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions R;;Ti:}ed MIL llium.
Lossof Communication with the |U241C This monitoring shall check a supervised |Supervised message not received =TRUE Vehicle Supply Voltage >=k_Battery Voltage Low Threshold (7V) 6.5 [sec] Type B
ECMDetected on CAN 2 message from the ECMfor FOR >= 2.5 xnominal periodic rate |AND < k_Battery Voltage High Threshold (30V) 2 Trips

communication status on CAN channel 2.| WHERE
If the CGMhas not received the message[nominal periodic rate =1 second Any participating Partial Network = Active
for 2.5x of its periodic rate plus an with an additional delay =4 seconds FOR >=k_LostCommunication Power Mode Time
additional delay of 4 seconds, then this
fault shall be set.
Lossof Communication with the |[U241D This monitoring shall check a supervised |Supervised message not received =TRUE Vehicle Supply Voltage >=k_Battery Voltage Low Threshold (7V) 6.5 [sec] Type B
ECMDetected on CAN3 message from the ECMfor FOR >= 2.5 xnominal periodic rate |AND < k_Battery Voltage High Threshold (30V) 2 Trips
communication status on CAN channel 3.| WHERE
If the CGMhas not received the message[nominal periodic rate =1 second Any participating Partial Network = Active
for 2.5x of its periodic rate plus an with an additional delay =4 seconds FOR >=k_Lost Communication Power Mode Time
additional delay of 4 seconds, then this
fault shall be set.
Lossof Communication with the |U2209 This monitoring shall check a supervised |Supervised message not received =TRUE Vehicle Supply Voltage >= k_Battery Voltage Low Threshold (7V) 6.5 [sec] Type B
HVAC_FP_FDetected message from the HVAC_FP_Ffor FOR >= 2.5 xnominal periodic rate |AND < k_Battery Voltage High Threshold (30V) 2 Trips
communication status. If the CGMhas |WHERE
not received the messagefor 2.5x of its |nominal periodic rate =1 second Any participating Partial Network = Active
periodic rate plus an additional delay of |with an additional delay =4 seconds FOR >=k_Lost Communication Power Mode Time
4 seconds, then this fault shall be set.
Lossof Communication with the |U220A This monitoring shall check a supervised |Supervised message not received =TRUE Vehicle Supply Voltage >=k_Battery Voltage Low Threshold (7V) 6.5 [sec] Type B
HVAC_FP_RDetected message from the HVAC_FP_Rfor FOR >=2.5 xnominal periodic rate |AND < k_Battery Voltage High Threshold (30V) 2 Trips
communication status. If the CGMhas |WHERE
not received the messagefor 2.5x of its |nominal periodic rate =1 second Any participating Partial Network = Active
periodic rate plus an additional delay of |with an additional delay =4 seconds FOR >=k_Lost Communication Power Mode Time
4 seconds, then this fault shall be set.
Lossof Communication with the |U220D This monitoring shall check a supervised |Supervised message not received =TRUE Vehicle Supply Voltage >=k_Battery Voltage Low Threshold (7V) 6.5 [sec] Type B
SIBDetected message from the SIBfor FOR >=2.5 xnominal periodic rate |AND < k_Battery Voltage High Threshold (30V) 2 Trips
communication status. If the CGMhas |WHERE
not received the messagefor 2.5x of its |nominal periodic rate =1 second Any participating Partial Network = Active
periodic rate plus an additional delay of |with an additional delay =4 seconds FOR >=k_Lost Communication Power Mode Time
4 seconds, then this fault shall be set.
Lossof Communication with the |U220F This monitoring shall check a supervised |Supervised message not received =TRUE Vehicle Supply Voltage >=k_Battery Voltage Low Threshold (7V) 6.5 [sec] Type B
TCM Detected message from the TCM for FOR >=2.5 xnominal periodic rate |AND < k_Battery Voltage High Threshold (30V) 2 Trips
communication status. If the CGMhas  |WHERE
not received the messagefor 2.5x of its |nominal periodic rate =1 second Any participating Partial Network = Active
periodic rate plus an additional delay of |with an additional delay =4 seconds FOR >=k_Lost Communication Power Mode Time
4 seconds, then this fault shall be set.
Central Gateway Module U137F This diagnostic monitors invalid data Invalid BCM data instances >= X (default of 3) k_OBD_APP_BCM_InvalidData_cal =True 0.75 [sec] min |TypeB
Received Invalid Data From received from the BCM. If X (default = 3) [WITHIN <=Y (default 1.5) seconds 1.5 [sec]max |2 Trips
Body Control Module invalid data are received within Y Vehicle Supply Voltage >=k_Battery Voltage Low Threshold (7V)
(default = 1.5) seconds, the fault is set. If AND < k_Battery Voltage High Threshold (30V)
X+l valid data are received with Y
seconds, the fault is cleared. Any participating Partial Network = Active
FOR >=k_Invalid Data Receivedfrom BCM Power
Mode Time
Central Gateway Module Key |U1982 Upon start up, if the key table has not Keytable is provisioned =False k_OBD_APP_KeyNotPovisioned_cal =True 150 [msec] min |Type B
Table Not Provisioned been provisioned, this fault is set. If the 5.0 [sec]max [2 Trips
table is, or becomes, provisioned, it is Vehicle Supply Voltage >=k_Battery Voltage Low Threshold (7V) (startup)
cleared. AND < k_Battery Voltage High Threshold (30V)
Any participating Partial Network = Active
FOR >=k_Key Table Not Provisioned Diagnostic Time
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Component/System z?élé Monitor Strategy Description Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions R;;Ti:}ed MIL llium.
Central Gateway Module u1983 This diagnostic monitors the security Security peripheral has a fault =True k_OBD_APP_SecurityPeripheralPerformance_cal |=True 150 [msec] min [Type B
Security Peripheral peripheral and if the security peripheral |OR 5.0 [sec]max |2 Trips
Performance indicates afault or the key table is not Keytable is provisioned = False Vehicle Supply Voltage >=k_Battery Voltage Low Threshold (7V) (startup)

provisioned, then this fault is set. AND < k_Battery Voltage High Threshold (30V)
Otherwise, it is cleared.
Any participating Partial Network = Active
FOR >=5seconds
Central Gateway Module u1984 This diagnostic monitors for serial data |Serial data authentication failure k_OBD_APP_UnableToAuthenticateSerialData_cal |=True 30 [msec] min |Type B
Unable To Authenticate message authentication failures. If X instances on a key slot >= X (default of 3) 0.72 [sec] max |2 Trips
Serial Data Message (default = 3) failures occur on a Vehicle Supply Voltage > k_Battery Voltage Low Threshold (7V) 2.0[sec]on
particular key slot, the fault is set. If X-1 [AND < k_Battery Voltage High Threshold (30V) startup
messageson afailed key slot
authenticate, the fault is cleared. Any participating Partial Network = Active
FOR >=2 seconds
ECUldentification List NVM u197C ECUldentification List NVM Corruption  |When the checksum of the memory that = TRUE Vehicle Supply Voltage > k_Battery Voltage Low Threshold = >=7V 1.5 [sec]min |Type B
Corruption Diagnostic stores the learned content no longer < k_Battery Voltage High Threshold = >=30V 5 [sec]max |2 Trips
matches the stored checksum. on startup
U197700 ECUIdentification Self Learn Not = Not Set
Completed DTC
Self-Learn Did Not Execute u197B Self Learn Did not Execute Diagnostic Unlearn all ECU'sor do not self learn any |= TRUE System Power mode = OFF 150 [msec] min|Type B
of the ECU's 500 [msec] max |2 Trips
Any participating Partial Network = Active on startup
FOR >=2 seconds
Self-LearnInvalid Due to VIN u197D Self LearnInvalid Dueto VIN Mismatch |When all 17 characters of the DID$F190 |=TRUE When last 8 digits of Vehicle Identification Number |=True 500 [msec] min |Type B
Mismatch Diagnostic i.e. Vehicle Identification Number do not (i.e. DID $F190) are checked 5 [sec]max |2 Trips
match all 17 characters of VIN being OR on startup
broadcasted.
OR When all 17 digits of Vehicle Identification Number [=True
When last 8 characters of the DID$F190 |= TRUE (i.e. DID $F190) are checked
i.e. Vehicle Identification Number do not AND
match the last 8 characters of VIN being
broadcasted. U300251 Vehicle Identification Number - Not = Not Set
Programmed DTC
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[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

+ HS Shorted to Battery
- LS Shorted to Battery

+ Defective wheel speed sensor

- Defective wire harness to wheel speed sensor
+ Defective printed circuit board

+ Defective Polaris ASIC

High side short to battery bit= True
OR
Low side over current bit= True

Low side short to ground bit=_ True

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value
WSS_OPEN_FRONT_LEFT C0502 | This monitor checks - [ Polaris ASIC sets FL Open Sensor bit = TRUE when High side Polaris ASIC Open Sensor Bit= True [-Wheel speed sensor supply is enabled 100 ms [Type A. MIL lumination.
+ Defective wheel speed sensor current < 3.5mA
 Defective wire harness to wheel speed sensor
 Defective printed circuit board
+ Defective Polaris ASIC
WSS_OPEN_FRONT_RIGHT C0508 | This monitor checks if [ Polaris ASIC sets FR Open Sensor bit - TRUE when High side Polaris ASIC Open Sensor Bit= True [+ Wheel speed sensor supply is enabled 100 ms [Type A. MIL llumination.
+ Defective wheel speed sensor current < 3.5mA
 Defective wire harness to wheel speed sensor
|+ Defective printed circuit board
+ Defective Polaris ASIC
WSS_OPEN_REAR_LEFT CO50E [ This monitor checks i [ Polaris ASIC sets RL Open Sensor bit = TRUE when High side Polaris ASIC Open Sensor Bit= True - Wheel speed sensor supply is enabled 100 ms [Type A. MIL llumination.
+ Defective wheel speed sensor current < 3.5mA
- Defective wire harness to wheel speed sensor
+ Defective printed circuit board
+ Defective Polaris ASIC
WSS_OPEN_REAR_RIGHT C0514 | This monitor checks [ Polaris ASIC sets RR Open Sensor bit = TRUE when High side Polaris ASIC Open Sensor Bit= True - Wheel speed sensor supply is enabled 100 ms [Type A. MIL fumination.
+ Defective wheel speed sensor current < 3.5mA
 Defective wire harness to wheel speed sensor
+ Defective printed circuit board
+ Defective Polaris ASIC
WSSSHORTFRONTLEFT C0503 | This monitor checks it [ Polaris Asic sets XX HS OC = TRUE when High side current > 40mA [High side over current bit= True - Wheel speed sensor supply is enabled 100 ms [Type A. MIL llumination.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
WSS_SHORT_FRONT_RIGHT C0509 | This monitor checks - [ Polaris Asic sets XX HS OC = TRUE when High side current > 40mA [High side over current bit= True [-Wheel speed sensor supply is enabled 100 ms [Type A. MIL lumination.
+ HS Shorted to Battery
+ LS Shorted to Battery High side short to battery bit= True
+ Defective wheel speed sensor
| Defective wire harness to wheel speed sensor Low side over current bit= True
 Defective printed circuit board OR
+ Defective Polaris ASIC Low side short to ground bit=_ True
WSS_SHORT_REAR_LEFT COS50F _|This monitor checks i [ Polaris Asic sets XX HS OC = TRUE when High side current > 40mA [High side over current bit= True [+ Wheel speed sensor supply is enabled 100 ms [Type A. MIL umination.
 HS Shorted to Battery OR
- LS Shorted to Battery High side short to battery bit= True
+ Defective wheel speed sensor
- Defective wire harness to wheel speed sensor Low side over current bit= True
+ Defective printed circuit board
+ Defective Polaris ASIC Low side short to ground bit=_ True
WSS_SHORT_REAR_RIGHT C0515 | This monitor checks i [ Polaris Asic sets XX HS OC = TRUE when High side current > 40mA [High side over current bit= True - Wheel speed sensor supply is enabled 100 ms [Type A. MIL fllumination.
|+ HS Shorted to Battery
- LS Shorted to Battery High side short to battery bit= True
+ Defective wheel speed sensor
 Defective wire harness to wheel speed sensor Low side over current bit= True
|+ Defective printed circuit board OR
+ Defective Polaris ASIC Low side short to ground bit= True
WSS_LS_SHORT_TO_GND_FRONT_LEFT C0502 | This monitor checks [ Polaris Asic sets XX LS SHORT TO GROUND spi bit= TRUE < Polaris Asic sets XX LS SHORT TO GROUND spi_|+ Wheel speed sensor supply is enabled 100 ms. [Type A. MIL fumination.
+ LS Shorted to Ground bit= TRUE - Tested only during power up or after clear DTC
+ Defective wheel speed sensor
- Defective wire harness to wheel speed sensor
 Defective printed circuit board
+ Defective Polaris ASIC
WSS_LS_SHORT_TO_GND_FRONT_RIGHT C0508 | This monitor checks if [ Polaris Asic sets XX LS SHORT TO GROUND spi bit= TRUE - Polaris Asic sets XX LS SHORT TO GROUND spi_|+ Wheel speed sensor supply is enabled 100 ms [Type A. MIL llumination.

- LS Shorted to Battery
+ Defective wheel speed sensor

| Defective wire harness to wheel speed sensor
- Defective printed circuit board

+ Defective Polaris ASIC

bit= TRUE

- Tested only during power up or after clear DTC
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Component/ System

Fault Code

230BDG03B EBCM Summary Tables

WSS_LS_SHORT_TO_GND_REAR_LEFT

CO50E

Monitoring Strategy Description

This monitor checks if:

[Fault Detection Criteria

[ Polaris Asic sets XX LS SHORT TO GROUND spi bit=_ TRUE

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

WSS_LS_SHORT_TO_GND_REAR_RIGHT

C0514

- Ls shorted to Battery

- Defective wheel speed sensor

- Defective wire harness to wheel speed sensor
 Defective printed circuit board

- Defective Polaris ASIC

This monitor checks if

- Polaris Asic sets XX LS SHORT T0 GROUND spi
b= TRUE

- Wheel speed sensor supply is enabled
| Tested only during power up o after clear DTC.

100 ms

Type A. MIL lllumination

W/SS_MISSING_FRONT_LEFT

0505

- Ls Shorted to Battery

- Defective wheel speed sensor

- Defective wire harness to wheel speed sensor
- Defective printed circuit board

- Defective Polaris ASIC

[This monitor checks it

[ Polaris Asic sets XX LS SHORT TO GROUND spi bit=_TRUE

[Missing Wheel Speed Sensor

+ Polaris Asic sets XX LS SHORT TO GROUND spi
bit= TRUE

- Wheel speed sensor supply is enabled
| Tested only during power up o after clear DTC.

100 ms

Type A. MIL lllumination

- Wheel speed sensor not mounted correctly.
- Wheel speed sensor to tone-ring gap out of
tolerance

- Demagnetized tone-ring

it one sensor shows a speed of less than 1.5 kmih (standstil detection threshold)
Jwhile the other sensors indicate a speed greater than 6 km/h, then a missing
Jsensor signal fault occurs.

[The detection is dependant on the speed of the wheels showing a valid signal. If
ihe average speed of moving wheel (6km/h)is greater than 50 kmih andior any
lundroven wheel speed is greater than 6kmih, the fault detection time is faster.
[The entire test sequence is bypassed whenever unexpected wheel acceleration
s detected to induce ABS (DRP) activation. The purpose of this handiing is to
Javoid erroneous fault detection. Special case is during TC, ABS or MOCO then
ihe detection s run and the detection time is increased.

[The failsafe will not run in case

- exactly one axle is moving (other axle is standstil) while the moving axle shows
Jan average velocity of less than 10kmih (to prevent setting Missing Wss faults on
a roller bench),

- the dynamic failsafe is currently disabled because the systemis currently in
Diagnostic mode.

[Counter type: Counter up and the fautt counter reset If all sensors show a speed
Joreater than 6 km/h or the vehicle is in standstill (all sensors lower than 1.5 kmih)

Fault maturation time for one Wss missing:
Ja. TC active: 60 sec

b. ABS or MOCO not active: 3 sec.

. ABS or MOCO active: 15 sec

Fault maturation time for two Wss missing:

Ja. ABS or MOCO active: 15 sec

b. 1f ABS or MOCO not active:

1. If undriven wheelis moving then:
Faultmaturation if velocity greater than
50 km/hr: 3 sec. If velocity is less than 50
kmihr then fault maturation is: 10 sec.

2. If driven wheel is moving then:
Faultmaturation if velocity greater than
50 km/hr: 10 sec. If velocity is less than 50
kmihr then fault maturation s: 30 sec.

[Fault maturation time for three Wss missing: 120 sec

If one sensor shows a speed of less than 1.5 km/h
(standstill detection threshold) while the other
sensors indicate a speed greater than 6 km/h, then a
missing sensor signal fault occurs.

The detection is dependant on the speed of the
wheels showing a valid signal. If the average speed
of moving wheel (6km/h) is greater than 50 km/h
and/or any undriven wheel speed is greater than
6km/h the fault detection time is faster.

The entire test sequence is bypassed whenever
unexpected wheel acceleration is detected to induce
ABS (DRP) activation. The purpose of this handling
is to avoid erroneous fault detection. Special case is
during ABS, only if the wheel is in pressure dump
state, then the detection is run and the detection
time is increased.

- Wheel speed sensor supply is enabled

- No Ohmic wheel speed sensor failure present.
- No Wss Erratic or Wss Dropout fault present
- At least one WSS > 6kph

 No excessive high or low voltage

- Diagnostic Mode Inactive

- Emissions Rolls Test Inactive

3-1 205 depending on number of
[missing wss and situation

[Type B. MIL lllumination
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Component/ System

Fault Code

Monitoring Strategy Description

[Fault Detection Criteria

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

WSSMISSINGFRONTRIGHT

C0508

[This monitor checks if:

+ Wheel speed sensor not mounted correctly.
+ Wheel speed sensor to tone-ring gap out of
tolerance.

+ Demagnetized tone-ring

[Missing Wheel Speed Sensor

it one sensor shows a speed of less than 1.5 km/h (standstil detection threshold)
Jwhile the other sensors indicate a speed greater than 6 kmih, then a missing
Jsensor signal fault occurs

[The detection  is dependant on the speed of the wheels showing a valid signal. If
the average speed of moving wheel (6kmih) is greater than 50 km/h andior any
undroven wheel speed is greater than 6km/h, the fault detection  time s faster.

[ The entire test sequence is bypassed whenever unexpected wheel acceleration
s detected to induce ABS (DRP) activation. The purpose of this handiing is to
Javoid erroneous fault detection. Special case is during TC, ABS or MOCO then
the detection  is run and the detection time is increased

[The failsate wil not run in case

- exactly one axle is moving (other axle is standstil) while the moving axle shows
Jan average velocity of less than 10km/h (to prevent seting Missing Wss faults on
a roller bench).

- the dynamic failsafe is currently disabled because the system is currently in
Diagnostic mode.

[Counter type: Counter up and the fault counter reset If all sensors show a speed
Joreater than 6 kmih or the vehicle is in standstil (all sensors lower than 1.5 km/h)

[Fault maturation time for one Wss missing
Ja. TC active: 60 sec

b. ABS or MOCO not active: 3 sec.

c. ABS or MOCO active: 15 sec

[Fault maturation time for two Wss missing:

Ja. ABS or MOCO active: 15 sec

b. 1t ABS or MOCO not active:

L. 1f undriven wheel is moving  then:
Fault maturation if velocity greater than
50 kmihr: 3 sec. If velocity is less than 50
km/hrthen fault maturation is: 10 sec

2.1 driven wheel is moving then:
Fault maturation if velocity greater than
50 kmihr: 10 sec. If velocity is less than 50
kmihr then fault maturation is: 30 sec.

[Fault maturation time for three Wss missing: 120 sec

[T one sensor shows a speed of less than 1.5 kmih
(standstill detection threshold) while the other
sensors indicate a speed greater than 6 km/h, then a
missing sensor signal fault occurs.

The detection is dependant on the speed of the
wheels showing a valid signal. If the average speed
of moving wheel (6km/h) is greater than 50 km/h
and/or any undriven wheel speed is greater than
6km/h the fault detection time is faster.

The entire test sequence is bypassed whenever
unexpected wheel acceleration is detected to induce
[ABS (DRP) activation. The purpose of this handling
is to avoid erroneous fault detection. Special case is
during ABS, only if the wheel is in pressure dump
state, then the detection is run and the detection
time is increased.

[-Wheel speed sensor supply is enabled.

- No Wss Erratic or Wss Dropout fault present
- Atleast one WSS > 6kph

 No excessive high or low voltage

- Diagnostic Mode Inactive

- Emissions Rolls Test Inactive

+ No Ohmic wheel speed sensor failure present.

3-120s depending on number o
[missing wss and situation

[Type B. MIL lumination.

WSS_MISSING_REAR_LEFT

C0511

[This monitor checks if:

- Wheel speed sensor not mounted correctly.

- Wheel speed sensor to tone-ring gap out of tolerance.
- Demagnetized tone-ring

[Vissing Wheel Speed Sensor

it one sensor shows a speed of less than 1.5 km/h (standstil detection threshold)
Jwhile the other sensors indicate a speed greater than 6 kmih, then a missing
Jsensor signal fault occurs

[The detection is dependant on the speed of the wheels showing a valid signal. If
the average speed of moving wheel (6kmih) is greater than 50 km/h andior any
lundroven wheel speed is greater than 6km/h, the fault detection  time s faster.

[ The entire test sequence is bypassed whenever unexpected wheel acceleration
s detected to induce ABS (DRP) activation. The purpose of this handiing is to
Javoid erroneous fault detection. Special case is during TC, ABS or MOCO then
the detection  is run and the detection time is increased

[The failsate will not run in case

- exactly one axle is moving (other axle is standstil) while the moving axle shows
Jan average velocity of less than 10km/h (to prevent setting Missing Wss fauts on
a roller bench

- the dynamic failsafe is currently disabled because the system is currently in
Diagnostic mode.

Counter type: Counter up and the fault counter reset If all sensors show a speed
Joreater than 6 kmih or the vehicle is in standstil (all sensors lower than 1.5 ki)

[Fault maturation time for one Wss missing:

Jc. ABS or MOCO active: 15 sec

Fault maturation time for two Wss missing

Ja. ABS or MOCO active: 15 sec

b. 1t ABS or MOCO not active:

L. 1f undriven wheel is moving  then:
Fault maturation if velocity greater than
50 kmih: 3 sec. If velocity is less than 50
km/hrthen fault maturation is: 10 sec.

2.1 driven wheel is moving then:
Fault maturation if velocity greater than
50 kmihr: 10 sec. If velocity is less than 50
kmihr then fault maturation is: 30 sec.

[Faut maturation time for three Wss missing: 120 sec

[T one sensor shows a speed of less than 1.5 kmih
(standstill detection threshold) while the other
sensors indicate a speed greater than 6 km/h, then a
missing sensor signal fault occurs.

The detection is dependant on the speed of the
wheels showing a valid signal. If the average speed
of moving wheel (6km/h) is greater than 50 km/h
and/or any undriven wheel speed is greater than
6km/h the fault detection time is faster

The entire test sequence is bypassed whenever
unexpected wheel acceleration is detected to induce
ABS (DRP) activation. The purpose of this handling
is to avoid erroneous fault detection. Special case is
during ABS, only if the wheel is in pressure dump
state, then the detection is run and the detection
time is increased

- Wheel speed sensor supply is enabled.

+ No Ohmic wheel speed sensor failure present
- No Wss Erratic or Wss Dropout fault present
- Atleast one WSS > 6kph

- No excessive high or low voltage

- Diagnostic Mode Inactive

- Emissions Rolls Test Inactive

31205 depending on number of
missing wss and situation

[Type B. MIL llumination.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination

WSSMISSINGREARRIGHT C0517 | This monitor checks i Missing Wheel Speed Sensor [T one sensor shows a speed of less than 1.5 km/h |+ Wheel speed sensor supply is enabled, 3-120s depending on number of _[Type B. MIL lumination
+ Wheel speed sensor not mounted correctly. (standstill detection threshold) while the other - No Ohmic wheel speed sensor failure present. [missing wss and situation
- Wheel speed sensor to tone-ring gap out of tolerance. |lf one sensor shows a speed of less than 1.5 km/h (standstill detection threshold) |sensors indicate a speed greater than 6 km/h, then a|+ No Wss Erratic or Wss Dropout fault present
- Demagnetized tone-ring. hile the other sensors indicate a speed greater than 6 kmih, then amissing | missing sensor signal fault occurs, - Atleast one WSS > 6kph

sensor signal fault ocours. [The detection is dependant on the speed of the + No excessive high or low voltage
The detection is dependant on the speed of the wheels showing a valid signal. If n
ihe average speed of moving wheel (Skm/h) s greater than 50 kmih andlor any _|Wheels showing a valid signal. If the average speed |- Diagnostic Mode Inactive
undroven wheel speed is greater than 6km/h, the fault detection time is faster. of moving wheel (6km/h) is greater than 50 km/h - Emissions Rolls Test Inactive
[The entire test sequence is bypassed whenever unexpected wheel acceleration ~|and/or any undriven wheel speed is greater than
is detected to induce ABS (DRP) activation. The purpose of this handiing isto  |6km/h the fault detection time is faster.
Javoid erroneous fault detection. Special case is during TC, ABS or MOCO then  |The entire test sequence is bypassed whenever
the detection is run and the detection time is increased. unexpected wheel acceleration is detected to induce
[The failsafe will not run in case ABS (DRP) activation. The purpose of this handling
- exactly one axle is moving (other axle is standsiil) while the moving axle shows lic to avoid erroneous fault detection. Special case is
Jan average velocity of less than 10km/h (to prevent setting Missing Wss faults on
 oler bonchy during ABS, only if the wheel is in pressure dump
- the dynamic failsafe is currenty disabled because the system is currently in |State, then the detection s run and the detection
biagnostic mode. time is increased.
[Counter type: Counter up and the fault counter reset If all sensors show a speed
joreater than 6 km/h or the vehicle is in standstill ( all sensors lower than 1.5 km/h)
Fault maturation time for one Wss missing:
. TC active: 60 sec
b. ABS or MOCO not active: 3 sec.
|c. ABS or MOCO active: 15 sec
Fault maturation time for two Wss missing:
2. ABS or MOCO active: 15 sec
b. If ABS or MOCO not active:
1.If undriven wheel is moving then:

Fault maturation if velocity greater than

50 km/hr: 3 sec. If velocity is less than 50

km/hrthen fault maturation is: 10 sec.

2. If driven wheel is moving then:

Fault maturation if velocity greater than

50 km/hr: 10 sec. If velocity is less than 50

km/hr then fault maturation is: 30 sec.
[Fault maturation time for three Wss missing: 120 sec.

WSS_ERRATIC_FRONT_LEFT C0504 | This monitor checks - Erratic Wheel Speed Sensor [Wheel_Accel] >491 m/s’ - reference_vehicle_velocity > 3.58 m/s (Goal: 40000 [Type A. MIL lumination.
- Wheel speed sensor not mounted correctly. [Continuous failure Time: 200ms
|+ Missing tooth or teeth on the wheel speed sensor tone{: If the absolute value of the unfiltered wheel acceleration is greater - Diagnostic Mode Inactive
ring. than 491 m/s/s and the wheel or vehicle speed is above 3.58 m/s, an + Emissions Rolls Test Inactive
+ Electro-magnetic interference (EMI). erratic wheel speed sensor may be present. The fault occurrence

counter will be incremented by *Fault Maturation Weight". If the fault
loccurrence counter reaches "Fault Goal", then an erratic wheel speed
sensor fault is set.

- If the wheel acceleration is less than or equal to the above threshold,
then the fault occurrence counter is decremented by monitor rate. This|
allows the system to slowly decay the fault occurrence counter so that
only a very erratic wheel speed sensor with unrealistic acceleration
values will set this fault.

a Counter: 1000

=Mornitor Rate: 5ms.

Fault maturation time (Goal): 200ms

WSS_ERRATIC_FRONT_RIGHT CO50A [ This monitor checks if: Erratic Wheel Speed Sensor [Wheel_Accel] >491 m/s [ reference_vehicle_velocity > 3.58 m/s (Goal: 40000 [Type A. MIL lumination.
- Wheel speed sensor not mounted correctly. [Continuous failure Time: 200ms
+ Missing tooth or teeth on the wheel speed sensor tone{+ If the absolute value of the unfiltered wheel acceleration is greater - Diagnostic Mode Inactive
ring. than 491 m/s/s and the wheel or vehicle speed is above 3.58 mis, an -+ Emissions Rolls Test Inactive
- Electro-magnetic interference (EMI) erratic wheel speed sensor may be present. The fault occurrence

counter will be incremented by “Fault Maturation Weight". If the fault
counter reaches "Fault Goal", then an erratic wheel speed

sensor fault is set

- If the wheel acceleration is less than or equal to the above threshold,

then the fault occurrence counter is decremented by monitor rate. This|

allows the system to slowly decay the fault occurrence counter so that

only a very erratic wheel speed sensor with unrealistic acceleration

values wil set this fault.

a Counter: 1000

aMonitor Rate: 5ms

- Fault maturation time (Goal): 200ms

WSSERRATICREARLEFT C0510 | This monitor checks - Erratic Wheel Speed Sensor [Wheel_Accel] >491 m/s’ - reference_vehicle_velocity > 3.58 m/s (Goal: 40000 [Type A. MIL llumination.

- Wheel speed sensor not mounted correctly.
+ Missing tooth or teeth on the wheel speed sensor tone
ring.

+ Electro-magnetic interference (EMI).

- If the absolute value of the unfiltered wheel acceleration is greater
than 491 m/s/s and the wheel or vehicle speed is above 3.58 ms, an
erratic wheel speed sensor may be present. The fault occurrence
counter will be incremented by "Fault Maturation Weight'. If the fault
occurrence counter reaches “Fault Goal", then an erratic wheel speed
sensor fault is set.

- If the wheel acceleration is less than or equal to the above threshold,
then the fault occurrence counter is decremented by monitor rate. This|
allows the system to slowly decay the fault occurrence counter so that
only a very erratic wheel speed sensor with unrealistic acceleration
values will st this fault.

a Counter: 1000

=Monitor Rate: 5ms.

aFault maturation time (Goal): 200ms

- Diagnostic Mode Inactive
- Emissions Rolls Test Inactive

Continuous failure Time: 200ms
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Component/ System

Fault Code

Monitoring Strategy Description

[Fault Detection Criteria

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

WSSERRATICREARRIGHT

C0516

[This monitor checks i
- Wheel speed sensor not mounted c;
- Missing tooth or teeth on the wheel
ring

- Electro-magnetic interference (EMI)

orrectly.
speed sensor tone

Erratic Wheel Speed Sensor

- If the absolute value of the unfiltered wheel acceleration is greater
than 491 m/s/s and the wheel or vehicle speed is above 3.58 m/s, an
erratic wheel speed sensor may be present. The fault occurrence
counter will be incremented by “Fault Maturation Weight". If the fault
occurrence counter reaches "Fault Goal”, then an erratic wheel speed
sensor faultis set

- If the wheel acceleration is less than or equal to the above threshold,
then the fault occurrence counter is decremented by monitor rate. This|
allows the system to sowly decay the fault occurrence counter so that
only a very erratic wheel speed sensor ~with unrealistic acceleration
values will set this fautt

- Counter: 1000

= Monitor Rate: 5ms

= Fault maturation time (Goal): 200ms

[Wheel_Accel| >491 mis’

- reference_vehicle_velocity > 3.58mis

- Diagnostic Mode Inactive
- Emissions Rolls Test Inactive

[Goal: 40000
[Continuous failure Time: 200ms.

Type A. MIL lllumination

WSS_DROPOUT_FRONT_LEFT

0505

This monitor checks it
- Defective wheel speed sensor.
- Wheel speed sensor not mounted c;

orrectly.

- Defective wheel speed sensor wiring harness.

- Missing tooth or teeth on the wheel
ring

speed sensor tone

- Wheel Speed Sensor Dropout

- When wheel speed sensor acceleration is detected that is above 392
misis, a timer is initialized to hold off wheel speed sensor dropout
detection for 1000 msec. Once this sudden acceleration is detected
(and the timer is greater than zero), subsequent
accelerations/decelerations greater than 294 mis/s will reset the timer
to the greater of the current timer value or 500 msec. This is done to
prevent setting a fault during subsequent performance activity.

| Once the timer decays to zefo (or is already zero), the wheel speed
sensor dropout monitor checks if any wheel speed sensor edges have
been detected. If wheel speed sensor edges have been detected then
Jwe check if the wheel velocity is greater than 0.2236 mis. If itis then
Jwe can pass this failsafe. If notwe reset the fault monitor because we
can not monitor this fault condition at this time

- 11 no wheel speed sensor edges have been detected for more than
[150ms while the last valid wheel velocity (whichwas calculated based
on real speed edges) was greater than 30km/h a WSS Dropout fault
will be detected. Furthermore the filtered vehicle velocity must be
greater than 3.58m/s to detect the fault.

- Counter: Count 1up

- Monitor Rate: 7ms

When wheel speed sensor acceleration is detected that s
above 392 misls, a timer s initialized to hold off wheel speed
sensor dropout detection for 1000 msec. Once this sudden
acceleration is detected (and the timer is greater than zero),
subsequent accelerations/decelerations greater than 294
misis vill reset the timer to the greater of the current fimer
Value or 500 msec. This is done to prevent setting a fauit
during subsequent performance aciviy.

If no wheel speed sensor edges have been detected then
we see which axle the wheel is on because there can be
difterent wheel speed thresholds. We also check if the brake
pedal is applied. Wheels can decelerate much faster when
the brake pedal is applied than when itis not applied so the
brake pedal is used to determine the speed threshold at
which the sensor dropout monitor can be executed. If the
brake pedal is applied, a higher wheel speed threshold is
lused than when the brake pedal is not applied. If the brake
pedal is applied the wheel speed sensor velocity threshold is
9 mis for wheels on the front axle and 9 mis for wheels on
the back axle. If the brake pedalis not applied then the
[wheel speed sensor velocity threshold is 5.38 m/s for wheels
on the front axle and 5.38 ms for wheels on the back axle. If
the last valid wheel velocity is greater than the wheel speed
velocity threshold set above, the difference in time from the
st time we checked for this faultis greater than 40 msec,
and the fitered vehicie velocity is above 3.58 m/s then a
wheel speed sensor dropout fault is detected. If any of these
conditions are not true then conditions are not correct to do
dropout detection so reset the fault monitor.

[- Wheel speed sensor supply is enabled
- No ohmic wheel speed sensor failure present

- Diagnostic Mode Inactive
- Emissions Rols Test Inactive

40 ms’

Type B. MIL lllumination

WSS_DROPOUT_FRONT_RIGHT,

0508

This monitor checks if:
- Defective wheel speed sensor
- Wheel speed sensor not mounted c;

orrectly.

- Defective wheel speed sensor wiring harness

- Missing tooth or teeth on the wheel
ring

speed sensor tone

- Wheel speed Sensor Dropout

- When wheel speed sensor acceleration is detected that is above 392
misis, a timer is initialized to hold off wheel speed sensor dropout
detection for 1000 msec. Once this sudden acceleration is detected
(and the timer is greater than zero), subsequent
accelerations/decelerations greater than 294 m/s/s will reset the timer
o the greater of the current timer value or 500 msec. This is done to
prevent setting a fault during subsequent performance activity.

- Once the timer decays to zero (or is already zero), the wheel speed
[sensor dropout monitor checks if any wheel speed sensor edges have
been detected. If wheel speed sensor edges have been detected then
we check if the wheel velocity is greater than 0.2236 mis. If itis then
we can pass this failsafe. If notwe reset the fault monitor because we
[can not monitor this fault condition at this time.

- 1t no wheel speed sensor edges have been detected for more than
150ms whie the last valid wheel velocity (whichwas calculated based
on real speed edges) was greater than 30km/h a WSS Dropout fault
uill be detected. Furthermore the filtered vehicle velocity must be
greater than 3.58m/s to detect the fault

- Counter: Count 1-up

- Monitor Rate: 7ms

[When wheel speed sensor acceleration is detected that s
above 392 misis, a timer s initialized to hold off wheel speed
sensor dropout detection for 1000 msec. Once this sudden
acceleration is detected (and the timer is greater than zero),
subsequent accelerations/decelerations  greater than 294
misis vill reset the timer to the greater of the current timer
value or 500 msec. This is done to prevent setting a fault
auring subsequent performance  activiy.

If no wheel speed sensor edges have been detected then
we see which axle the wheelis on because there can be
aifferent wheel speed thresholds. We also check if the brake|
pedal is applied. Wheels can decelerate much faster when
the brake pedal is applied than when itis not applied 5o the
brake pedal is used 1o determine the speed threshold at
which the sensor dropout monitor can be executed. If the
brake pedal is applied, a higher wheel speed threshold is
used than when the brake pedalis not applied. If the brake
pedal is applied the wheel speed sensor velocity threshold is
9 mis for wheels on the front axle and 9 mis for wheels on
the back axle. If the brake pedal is not applied then the
[wheel speed sensor velocity threshold is 5.38 m/s for wheels
on the front axle and 5.38 mis for wheels on the back axle. I
the last valid wheel velocity is greater than the wheel speed
velocity threshold set above, the difference in time from the
iast time we checked for this faultis greater than 40 msec,
[and the filtered vehicie velocity is above 3.58 ms then a
wheel speed sensor dropout fault is detected. If any of these|
conditions are not true then conditions are not correct to do
dropout detection so reset the fault monitor.

- Wheel speed sensor supply is enabled.
- No ohmic wheel speed sensor failure present

- Diagnostic Mode Inactive
|- Emissions Rolls Test Inactive

40 ms:

[Type B. MIL lllumination
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Component/ System

Fault Code

Monitoring Strategy Description

[Fault Detection Criteria

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

WSSDROPOUTREARLEFT

0511

[This monitor checks i
+ Defective wheel speed sensor.

- Wheel speed sensor not mounted correctly.

- Defective wheel speed sensor wiring harness

- Missing tooth or teeth on the wheel speed sensor tone-
ring

[ Wheel Speed Sensor Dropout

(and the timer is greater than zero), subsequent

sensor dropout monitor checks if any wheel speed sensor
Jwe check if the wheel velocity is greater than 0.2236 mis

can not monitor this fault condition at this time

greater than 3.58m/s to detect the fault
- Counter: Count 1-up
- Monitor Rate: 7ms

- When wheel speed sensor acceleration is detected that is above 392
misis. a timer is initialized to hold off wheel speed sensor dropout
detection for 1000 msec. Once this sudden acceleration is detected

accelerations/decelerations greater than 294 m/s/s will reset the timer
to the greater of the current timer value or 500 msec. This s done to
prevent setting a fault during subsequent performance activity.

- Once the timer decays to zero (or is already zero), the wheel speed

been detected. If wheel speed sensor edges have been detected then
e can pass this failsafe. If notwe reset the fault monitor because we
- 1f no wheel speed sensor edges have been detected for more than

150ms whie the last valid wheel velocity (whichwas calculated based

on real speed edges) was greater than 30km/h a WSS Dropout fault
uill be detected. Furthermore the filtered vehicle velocity must be

Ilhreshold Value

[When wheel speed sensor acceleration is detected that is
[above 392 misis, a timer is initialized to hold off wheel speed
sensor dropout detection for 1000 msec. Once this sudden
acceleration is detected (and the timer is greater than zero),
subsequent accelerations/decelerations greater than 294
[misis will reset the timer to the greater of the current timer
value or 500 msec. This is done to prevent setting a fault
during subsequent performance acivity.

If no wheel speed sensor edges have been detected then
we see which axle the wheel is on because there can be
aifferent wheel speed thresholds. We also check if the brake
pedal is applied. Wheels can decelerate much faster when
the brake pedal is applied than when it is not applied so the
brake pedal s used to determine the speed threshold at
[which the sensor dropout monitor can be executed. If the
brake pedal is applied, a higher wheel speed threshold is
used than when the brake pedalis not applied. If the brake
pedal is applied the wheel speed sensor velocity threshold is
9 mis for wheels on the front axle and 9 mis for wheels on
the back axle. If the brake pedalis not applied then the
[wheel speed sensor velocity threshold is 5.38 m/s for wheels
on the front axle and 5.38 mis for wheels on the back axle. I
the last valid wheel velocity is greater than the wheel speed
velocity threshold set above, the difference in time from the
last time we checked for this fault s greater than 40 msec,
and the fitered vehice velocity is above 3.58 ms then a
wheel speed sensor dropout fault is detected. If any of these
conditions are not true then conditions are not correct to do
dropout detection so reset the fault monitor.

- Wheel speed sensor supply is enabled
- No ohmic wheel speed sensor failure present

- Diagnostic Mode Inactive
- Emissions Rolls Test Inactive

40 ms.

Type B. MIL lllumination

WSSJDROPOUTREARRIGHT

C0517

[This monitor checks
- Defective wheel speed sensor.

- Wheel speed sensor not mounted correctly.

- Defective wheel speed sensor wiring harness.

- Missing tooth or teeth on the wheel speed sensor tone
ing.

- Wheel Speed Sensor Dropout

(and the timer is greater than zero), subsequent

sensor dropout monitor checks if any wheel speed sensor

we check if the wheel velocity is greater than 0.2236 mis.

can not monitor this fault condition at this time

greater than 3.58m/s to detect the fault
- Counter: Count 1up
| Monitor Rate: 7ms

- When wheel speed sensor acceleration is detected that is above 392
misis, a timer is initialized to hold off wheel speed sensor dropout
detection for 1000 msec. Once this sudden acceleration is detected

accelerations/decelerations greater than 294 mis/s will reset the timer
to the greater of the current timer value or 500 msec. This is done to
prevent setting a fault during subsequent performance activity.
 Once the timer decays to zefo (or is already zero), the wheel

been detected. If wheel speed sensor edges have been detected then
we can pass this failsafe. If notwe reset the fault monitor because we
- 1f no wheel speed sensor edges have been detected for more than

[150ms while the last valid wheel velocity (whichwas calculated based

on real speed edges) was greater than 30km/h a WSS Dropout fault
Juill be detected. Furthermore the filtered vehicle velocity must be

When wheel speed sensor acceleration is detected that s
above 392 misls, a timer s initialized to hold off wheel speed
sensor dropout detection for 1000 msec. Once this sudden
acceleration is detected (and the timer is greater than zero),
subsequent accelerations/decelerations  greater than 294
misis vill reset the timer to the greater of the current fimer
Value or 500 msec. This is done to prevent setting a faut
during subsequent performance  aciviy.

If no wheel speed sensor edges have been detected then
we see which axle the wheel is on because there can be
aifterent wheel speed thresholds. We also check if the brake
pedal is applied. Wheels can decelerate much faster when
the brake pedal is applied than when itis not applied so the
brake pedal is used to determine the speed threshold at
[which the sensor dropout monitor can be executed. If the
brake pedal is applied. a higher wheel speed threshold is
used than when the brake pedal is not applied. If the brake
pedal is applied the wheel speed sensor velocity threshold is
9 mis for wheels on the front axle and 9 mis for wheels on
the back axle. If the brake pedal is not applied then the
[wheel speed sensor velocity threshold is 5.38 m/s for wheels
on the front axle and 5.38 ms for wheels on the back axle. If
the last valid wheel velocity is greater than the wheel speed
velocity threshold set above, the difference in time from the
st time we checked for this faultis greater than 40 msec,
and the fitered vehicie velocity is above 3.58 mis then a
wheel speed sensor dropout fault is detected. If any of these
conditions are not true then conditions are not correct to do
dropout detection so reset the fault monitor.

[- Wheel speed sensor supply is enabled
- No ohmic wheel speed sensor failure present

- Diagnostic Mode Inactive
- Emissions Rolls Test Inactive

40 ms’

Type B. MIL lllumination

WSS_FAST_MISSING_FRONT_LEFT

C0505

This monitor checks it
- Wheel speed sensor not mounted correctly.

|- Wheel speed sensor to tone-ring gap out of tolerance.
- Demagnetized tone-ring

[ Fast Missing Wheel Speed Sensor

| This failsafe is only active from
- Ignition On until the vehicle reaches.
[+ 15km/h for the first time.

- During this time the wheel speeds and wheel
- speed pulses are monitored

[The wheel speed monitor  starts at velocities above
akmih. 1t a wheel speed sensor shows a velocity
siower than 1.2kmh  the wheel speed is considered
to be missing and corresponding internal fault
counter of the failsafe will be incremented

At the time the vehicle ~reaches 15km/h, these fault
counters and the wheel speed pulse counters are
used to decide whether a fault has to be latched or
not

The failsate wil only latch a fault if only one wheel
speed signal seems to be missing. If more than one
wheel speed signal is missing, no fault wil be
latched by this failsafe because this is not required
to be detected until 15km/h.

If a fast missing fault has been detected the failsafe
monitors the conditions until either the failure
condition disappears for enough time to remove the
fault code or the fault can be removed in case it has
been confirmed by another wss fault code.

[- Wheel speed sensor supply is enabled
- No other wheel speed sensor failure present

- 15 km/h not reached this ignition cycle

- Diagnostic Mode Inactive

- Emissions Rolls Test Inactive
SYSTEM_VOLTAGE_EXCESSIVE_LOW not latched

1 count

Type B. MIL lllumination
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Component/ System

Fault Code

Monitoring Strategy Description

[Fault Detection Criteria

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

WSS_FAST_MISSING_FRONT_RIGHT

C050B'

This monitor checks if:

+ Wheel speed sensor not mounted correctly.

- Wheel speed sensor to tone-ring gap out of tolerance.
|- Demagnetized tone-ring.

[ Fast Missing Wheel Speed Sensor

|+ This failsafe is only active from
- Ignition On until the vehicle reaches
[+ 15km/h for the first time.

* During this time the wheel speeds and wheel
- speed pulses are monitored

[The wheel speed monitor starts at velocities above
[4km/h. If a wheel speed sensor shows a velocity
slower than 1.2km/h the wheel speed is considered
o be missing and corresponding internal fault
counter of the failsafe will be incremented

At the time the vehicle reaches 15km/h, these fault
counters and the wheel speed pulse counters are
used to decide whether a fault has to be latched or
not.

The failsafe will only latch a fault if only one wheel
speed signal seems to be missing. If more than one
wheel speed signal is missing, no fault will be
latched by this failsafe because this is not required
to be detected until 15km/h

If a fast missing fault has been detected the failsafe
monitors the conditions until either the failure
condition disappears for enough time to remove the
fault code or the fault can be removed in case it has
been confirmed by another wss fault code.

[~ Wheel speed sensor supply s enabled
[ No other wheel speed sensor failure present

15 km/h not reached this ignition cycle

- Diagnostic Mode Inactive

[ Emissions Rolls Test Inactive
SYSTEM_VOLTAGE_EXCESSIVE_LOW not latched

1 count

[Type B. MIL llumination.

WSS_FAST_MISSING_REAR_LEFT

C0511

[This monitor checks if:

- Wheel speed sensor not mounted correctly.

- Wheel speed sensor to tone-ring gap out of tolerance.
[« Demagnetized tone-ring.

(should come from FMEA)

[ Fast Missing Wheel Speed Sensor

[+ This failsafe is only active from
- Ignition On until the vehicle reaches
[+ 15km/h for the first time.

- During this time the wheel speeds and wheel
 speed pulses are monitored

[The wheel speed monitor starts at velocities above
[4kmih. If a wheel speed sensor shows a velocity
slower than 1.2km/h the wheel speed is considered
to be missing and corresponding internal fault
counter of the failsafe will be incremented

At the time the vehicle reaches 15km/h, these fault
counters and the wheel speed pulse counters are
used to decide whether a fault has to be latched or
not.

The failsafe will only latch a fault if only one wheel
speed signal seems to be missing. If more than one
(wheel speed signal is missing, no fault will be
latched by this failsafe because this is not required
o be detected until 15km/h

If a fast missing fault has been detected the failsafe
monitors the conditions until either the failure
condition disappears for enough time to remove the
fault code or the fault can be removed in case it has
been confirmed by another wss fault code.

[+ Wheel speed sensor supply is enabled.

- No other wheel speed sensor failure present

[+ 15 km/h not reached this ignition cycle

- Diagnostic Mode Inactive

-+ Emissions Rolls Test Inactive
SYSTEM_VOLTAGE_EXCESSIVE_LOW not latched

1 count

[Type B. MIL llumination.

WSS_FAST_MISSING_REAR_RIGHT

C0517

[This monitor checks if:

- Wheel speed sensor not mounted correctly.

- Wheel speed sensor to tone-ring gap out of tolerance.
- Demagnetized tone-ring

[ Fast Missing Wheel Speed Sensor

[+ This failsafe is only active from
- Ignition On until the vehicle reaches
[+ 15km/h for the first time.

- During this time the wheel speeds and wheel
- speed pulses are monitored

[The wheel speed monitor starts at velocities above
[4kmih. If a wheel speed sensor shows a velocity
slower than 1,2km/h the wheel speed is considered
to be missing and corresponding internal fault
counter of the failsafe will be incremented

At the time the vehicle reaches 15km/h, these fault
counters and the wheel speed pulse counters are
used to decide whether a fault has to be latched or
not.

The failsafe will only latch a fault if only one wheel
speed signal seems to be missing. If more than one
wheel speed signal is missing, no fault will be
latched by this failsafe because this is not required
to be detected until 15km/h.

If a fast missing fault has been detected the failsafe
monitors the conditions until either the failure
condition disappears for enough time to remove the
fault code or the fault can be removed in case it has
been confirmed by another wss fault code.

[+ Wheel speed sensor supply is enabled.

- No other wheel speed sensor failure present

- 15 km/h not reached this ignition cycle

- Diagnostic Mode Inactive

-+ Emissions Rolls Test Inactive
SYSTEM_VOLTAGE_EXCESSIVE_LOW not latched

1 count

[Type B. MIL llumination.
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Component/ System

Fault Code  |Monitoring Strategy Description

230BDG03B EBCM Summary Tables

[Fault Detection Criteria

[Threshold Value

WSS_TOO_FAST_SENSOR_FRONT_LEFT

C0505 | This monitor checks if:

[T this wheelspeed sensor reaches a speed over 3.73mph (6 km/h)

I fault detection criteria is fulfiled then

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

WSS_TOO_FAST_SENSOR_FRONT_RIGHT

- Wheel speed sensor not mounted correctly.

- Demagnitized tone-ring

CO50B | This monitor checks If

while the other three show a speed of less than 0.93mph (1.5 km/h) the
- Wheel speed sensor to tone-ring gap out of tolerance. [fault is detected.

WSS_TOO_FAST_SENSOR_XX will latch if

or WSS_DROPOUT_XX faults are not latched.

WSS_MISSING_XX or WSS_FAST_MISSING_XX

[-No electrical failure is currently present

40 msec

[Type B. MIL umination.

WSS_TOO_FAST_SENSOR_REAR_LEFT

- Wheel speed sensor not mounted correctly.

- Demagnitized tone-ring

CO511 | This monitor checks if

T this wheelspeed sensor reaches a speed over 3.73mph (6 km/h)

T this wheelspeed sensor reaches a speed over 3.73mph (6 km/h)

while the other three show a speed of less than 0.93mph (1.5 km/h) thel
- Wheel speed sensor to tone-ring gap out of tolerance. [fault is detected.

T fault detection criteria is fulfiled then
WSS_TOO_FAST_SENSOR_XX wil latch if

or WSS_DROPOUT_XX faults are not latched.

WSS_MISSING_XX or WSS_FAST_MISSING_XX

o electrical failure 15 currently present

40 msec

[Type B. MIL Mumination.

WSS_TOO_FAST_SENSOR_REAR_RIGHT

- Wheel speed sensor not mounted correctly.
- Wheel speed sensor to tone-ring gap out of tolerance.
- Demagnitized tone-ring

CO517 | This monitor checks It

fault is detected.

[T this wheelspeed sensor reaches a speed over 3.73mph (6 km/n)

while the other three show a speed of less than 0.93mph (1.5 km/h) the

T fault detection criteria is fulfiled then
WSS_TOO_FAST_SENSOR_XX will latch if

or WSS_DROPOUT_XX faults are not latched.

If fault detection criteria 1s fulfiled then

WSS_MISSING_XX or WSS_FAST_MISSING_XX

[-No electrical failure is currently present

40 msec

[Type B. MIL umination.

WSS_SHADOWZONE_FRONT_LEFT

- Wheel speed sensor not mounted correctly.

- Wheel speed sensor to tone-ring gap out of tolerance.
- Demagnitized tone-ring

C0501 | This monitor checks if:

fault is detected.

[+ Detection is handled by the Polaris ASIC

while the other three show a speed of less than 0.93mph (1.5 km/h) the|

WSS_TOO_FAST_SENSOR_XX will latch if
WSS_MISSING_XX or WSS_FAST_MISSING_XX
or WSS_DROPOUT_XX faults are not latched.

[~ No electrical failure 1s currently present

40 msec

[Type B. MIL Mumination.

+ High resistance of wiring harness
- High side wheel speed sensor supply shorted to
battery voltage with a resistance (leakage current)

Polaris ASIC Low Grey Zone Detect bit = True
(The low grey zone is 7 to 14mA )
or

Polaris ASIC High Grey Zone Detect bit = True
(The high grey zone is 14 to 28mA)

o electrical failure is currently present

100 ms

[Type A. MIL lumination
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
WSS_SHADOWZONE_FRONT_RIGHT C0507 | This monitor checks i [ Detection is handled by the Polaris ASIC Polaris ASIC Low Grey Zone Detect bit = True [-No electrical failure is currently present 100 ms [Type A. MIL lumination.
+ High resistance of wiring harness (The low grey zone is 7 to 14mA )
- High side wheel speed sensor supply shorted to or
battery voltage with a resistance (leakage current) Polaris ASIC High Grey Zone Detect bit = True
(The high grey zone is 14 to 28mA)
WSS_SHADOWZONE_REAR_LEFT C050D [ This monitor checks i | Detection is handled by the Polaris ASIC Polaris ASIC Low Grey Zone Detect bit = True [+ No electrical failure is currently present 100 ms [Type A. MIL umination.
+ High resistance of wiring harness (The low grey zone is 7 to 14mA )
- High side wheel speed sensor supply shorted to or
battery voltage with a resistance (leakage current) Polaris ASIC High Grey Zone Detect bit = True
(The high grey zone is 14 to 28mA)
WSS_SHADOWZONE_REAR_RIGHT C0513 | This monitor checks i |- Detection is handled by the Polaris ASIC Polaris ASIC Low Grey Zone Detect bit = True - No electrical failure is currently present 100 ms [Type A. MIL fllumination.
+ High resistance of wiring harness (The low grey zoneis 7 to 14mA )
- High side wheel speed sensor supply shorted to or
battery voltage with a resistance (leakage current) Polaris ASIC High Grey Zone Detect bit = True
(The high grey zone is 14 to 28mA)
WSS_HS_OC_FRONT_LEFT C0503 | This monitor checks [Polaris ASIC sets any of these bits = TRUE Polaris ASIC sets HS Over Current = TRUE _High | Wheel speed sensor supply 1s enabled. 100 msec [Type A. MIL fumination.
+ Defective wheel speed sensor Side Over Current (HS current > 40mA) [+ High Side failsafe is not blocked
 Defective wire harness to wheel speed sensor
+ Defective printed circuit board
+ Defective Polaris ASIC
WSSHSOCFRONTRIGHT C0509 | This monitor checks it [Polaris ASIC sets any of these bits = TRUE Polaris ASIC sets any of these bits = TRUE High |+ Wheel speed sensor supply is enabled. 100 msec [Type A. MIL lumination.

+ Defective wheel speed sensor
- Defective wire harness to wheel speed sensor
+ Defective printed circuit board

+ Defective Polaris ASIC

Side Over Current (HS current > 40mA)

- High Side failsafe is not blocked
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Component/ System

Fault Code

Monitoring Strategy Description

[Fault Detection Criteria

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

WSS_HS_OC_REAR_LEFT

CO50F

This monitor checks I
- Defective wheel speed sensor

+ Defective wire harness to wheel speed sensor
- Defective printed circuit board

+ Defective Polaris ASIC

Polaris ASIC sets any of these bits = TRUE.

Polaris ASIC sets any of these bits = TRUE _High
Side Over Current (HS current > 40mA)

WSS_HS_OC_REAR_RIGHT

C0515

[This monitor checks It

+ Defective wheel speed sensor

+ Defective wire harness to wheel speed sensor
+ Defective printed circuit board

+ Defective Polaris ASIC

Polaris ASIC sets any of these bits = TRUE

Polaris ASIC sets any of these bits = TRUE _High
Side Over Current (HS current > 40mA)

WSS_UNDER_VOLTAGE_FRONT_LEFT

P0562

This monitor checks if
+ Defective wheel speed sensor

 Defective wire harness to wheel speed sensor
 Defective printed circuit board

+ Defective Polaris ASIC

[+ Detection is handled by the Polaris ASIC

Polaris ASIC sets WSS Undervoltage disable bit =
TRUE

Note: This bit will activate when Battery voltage
drops below 5.6 V

WSS_UNDER_VOLTAGE_FRONT_RIGHT

P0562

[This monitor checks
+ Defective wheel speed sensor

- Defective wire harness to wheel speed sensor
+ Defective printed circuit board

+ Defective Polaris ASIC

[+ Detection is handled by the Polaris ASIC

Polaris ASIC sets WSS Undervoltage disable bit =

Note: This bit will activate when Battery voltage
drops below 5.6

WSS_UNDER_VOLTAGE_REAR_LEFT

P0562

[This monitor checks if:

+ Defective wheel speed sensor

- Defective wire harness to wheel speed sensor
+ Defective printed circuit board

+ Defective Polaris ASIC

[+ Detection is handled by the Polaris ASIC

Polaris ASIC sets WSS Undervoltage disable bit =
TRUE

Note: This bit will activate when Battery voltage
drops below 5.6 V/

- Wheel speed sensor supply is enabled 100 msec [Type A. MIL llumination.
+ High Side failsafe is not blocked
[+ Wheel speed sensor supply is enabled. 100 msec [Type A. MIL llumination.
[+ High Side failsafe is not blocked
- Wheel speed sensor supply is enabled 100 msec [Type C, No MIL,
 No voltage DTCs are set ["Emissions Neutral
Diagnostic "
- Wheel speed sensor supply is enabled 100 msec [Type C. No MIL,
- No voltage DTCs are set [*Emissions Neutral
Diagnostic *
- Wheel speed sensor supply is enabled 100 msec [Type C, No MIL,
- No voltage DTCs are set "Emissions Neutral
Diagnostic ”
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Component/ System
WSS_UNDER_VOLTAGE_REAR_RIGHT

Fault Code  |Monitoring Strategy Description
PO562 | This monitor checks if

230BDG03B EBCM Summary Tables

[Fault Detection Criteria

[Threshold Value

+ Defective wheel speed sensor

[+ Detection is handled by the Polaris ASIC

Polaris ASIC sets WSS Undervoltage disable

ASIC_DECODE_THREE_LEVEL_FAULT_LF

+ Defective wire harness to wheel speed sensor
- Defective printed circuit board
+ Defective Polaris ASIC

C0555 | This monitor checks I

+ wrong vehicle config file used

Look for ASIC decoding a three level sensor when a two level sens

TRUE

Note: This bit will activate when Battery voltage
drops below 5.6 V

ASIC_THREE_LEVEL_DATA_READ_FAULT_LF

- misbuild using wrong WSS

C0501 | This monitor checks i

 Defective system ASIC

configured:
Check for the number of VDA bits received indicates that the
ASIC is decoding for a three level sensor

or
Check for the tp out of range bit received indicates that the
ASIC s decoding for a three level sensor

[ When the ASIC updates the VDA Data, VDA Bit Counter, Standstill,

or S| While a wheelspeed channel is expected (0 be

configured for a 2-level sensor (i.e. decode modes 1
or 2), the MCU shall monitor the tp Out of Range
and VDA Bit Counter SPI bits. If these bits are not
zero, the MCU shall detect that the ASIC is
incorrectly decoding in mode 3.

Set fault if time between stand still pulse if > 390 ms

ASIC_TWO_LEVEL_DATA_READ_FAULT_LF

P0606

[ASIC data read flag is not updated properly

This monitor checks T
- Defective system ASIC

and tp Out of Range SP! fields, the ASIC shall also set the Data Rea
SP! flag.

[ When the ASIC updates the PWM Pulse Width and Standstil SPT

d

[The MCU shall monitor each wheel's Data Read SPI

ASIC_DECODE_THREE_LEVEL_FAULT_RF

C0556

ASIC data read flag is not updated properly

[This monitor checks if
+ wrong vehicle config file used

register fields, the ASIC shall also set the Data Read SP! flag.

Look for ASIC decoding a three level sensor when a two level sensor is|

flag, and verify that the bit is set after every sensor
falling edge.

[+ misbuild using wrong WSS

Check for the number of VDA bits received indicates that the
ASIC is decoding for a three level sensor

or
Check for the tp out of range bit received indicates that the
ASIC s decoding for a three level sensor

|While a wheelspeed channel is expected to be

for a 2-level sensor (i.e. decode modes 1
or 2), the MCU shall monitor the tp Out of Range
and VDA Bit Counter SPI bits. If these bits are not
zero, the MCU shall detect that the ASIC is
incorrectly decoding in mode 3.

[Secondary Parameter and Enable Condition Maturation Time MIL fllumination
bit=_ |- Wheel speed sensor supply is enabled 100 msec [Type C. No MIL,

 No voltage DTCs are set "Emissions Neutral

Diagnostic "
[ Polaris is infiaized 15 msec [Type A. MIL Mumination.
[ Polaris is infialized 15 msec [Type A. MIL lumination.
[~ Polaris 1s infiahzed 5 msec [Type A. MIL Mumination.
- Polaris s initialized 15 msec [Type A. MIL lumination
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Component/ System
ASIC_THREE_LEVEL_DATA_READ_FAULT_RF

Fault Code  |Monitoring Strategy Description

230BDG03B EBCM Summary Tables

[Fault Detection Criteria

[Threshold Value

C0507 | This monitor checks if:
- Defective system ASIC

|- When the ASIC updates the VDA Data, VDA Bit Counter, Standstill,

Set fault if time between stand still pulse if > 390 ms |- Polaris is initialized

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

ASIC_TWO_LEVEL_DATA_READ_FAULT_RF

[ASIC data read flag is not updated properly

PO606 | This monitor checks I

and tp Out of Range P! fields, the ASIC shall also set the Data Read
SPi flag

|- When the ASIC updates the PWM Pulse Width and Standstill SP1

15 msec

[Type A. MIL lumination.

ASIC_DECODE_THREE_LEVEL_FAULT_LR

+ Defective system ASIC
ASIC data read flag is not updated properly

C0557 This monitor checks if:
+ wrong vehicle config file used

register fields, the ASIC shall also set the Data Read SP! flag.

[The MCU shall monitor each wheel's Data Read SPI

[ Polaris is infiaized
flag, and verify that the bit is set after every sensor

Look for ASIC decoding a three level sensor when a two level sensor is|

falling edge.

15 msec

[Type A. MIL fumination.

ASIC_THREE_LEVEL_DATA_READ_FAULT_LR

[+ misbuild using wrong WSS

050D [This monitor checks T
- Defective system ASIC

configured:
Check for the number of VDA bits received indicates that the
ASIC is decoding for a three level sensor

or
Check for the tp out of range bit received indicates that the
ASIC is decoding for a three level sensor

[-When the ASIC updates the VDA Data, VDA Bit Counter, Standstill,

|While a wheelspeed channel is expected to be

or 2), the MCU shall monitor the tp Out of Range
and VDA Bit Counter SPI bits. If these bits are not
zero, the MCU shall detect that the ASIC is
incorrectly decoding in mode 3.

Set fault it ime between stand Stil pulse if > 390 ms

configured for a 2-level sensor (i.e. decode modes 1

[+ Polaris is initialized

[~ Polaris is inttiaized

15 msec

[Type A. MIL llumination.

ASIC_TWO_LEVEL_DATA_READ_FAULT_LR

ASIC data read flag is not updated properly

PO606 | This monitor checks if

Jand tp Out of Range SPI fields, the ASIC shall also set the Data Read

SPiflag

|- When the ASIC updates the PWM Pulse Width and Standstill SP1

15 msec

[Type A. MIL Numination.

- Defective system ASIC
[ASIC data read flag is not updated properly

register fields, the ASIC shall also set the Data Read SPI flag.

[The MCU shall monitor each wheel's Data Read SPI
flag, and verify that the bit is set after every sensor
falling edge.

[+ Polaris is initialized

15 msec

[Type A. MIL llumination.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria Preshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
ASIC_DECODE_THREE_LEVEL_FAULT_RR C0558 | This monitor checks [Cook for ASIC decoding a three level sensor when a two level sensor is|While a wheelspeed channel is expected (o be [ Polaris is infialized 15 msec [Type A. MIL lumination.
+ wrong vehicle config file used configured: configured for a 2-level sensor (i.e. decode modes 1
+ misbuild using wrong WSS Check for the number of VDA bits received indicates that the or 2), the MCU shall monitor the tp Out of Range
ASIC is decoding for a three level sensor and VDA Bit Counter SPI bits. f these bits are not
or zero, the MCU shall detect that the ASIC is
Check for the tp out of range bit received indicates that the incorrectly decoding in mode 3
ASICis decoding for a three level sensor
ASIC_THREE_LEVEL_DATA_READ_FAULT_RR C0513 | This monitor checks [-When the ASIC updates the VDA Data, VDA Bit Counter, Standstil, _|Set faull f time between stand stll pulse if > 390 ms |+ Polaris is initalized 5 msec [Type A. MIL fumination.
- Defective system ASIC and tp Out of Range SP! fields, the ASIC shall also set the Data Read
ASIC data read flag is not updated properly SPiflag
ASIC_TWO_LEVEL_DATA_READ_FAULT_RR P60 | This monitor checks I |- When the ASIC updates the PWM Pulse Width and Standstll SPI__[The MCU shall monitor each wheel's Data Read SPI |+ Polaris is initialized 15 msec [Type A. MIL lumination.
+ Defective system ASIC register fields, the ASIC shall also set the Data Read SP! flag. flag, and verify that the bit is set after every sensor
[ASIC data read flag is not updated properly falling edge.
WSS_3L_INFO_MISSING_FRONT_LEFT CO555 | This monitor checks T [Monitors f an inteligent 3-level wss doesn't send pulses (standstll or | Monitors if an inteligent 3-level wss doesnt send |- Polaris 1s infianzed 250 msec [Type A. MIL Numination.
- Defective system ASIC heel speed pulses) for too long. pulses (standstill or - Wheel Speed Sensor supply is enabled
(ASIC data read flag is not updated properly wheel speed pulses) for too long. [+ No WSS electrical fault is present
Furthermore it checks the number of received [+ SYSTEM_VOLTAGE_EXCESSIVE_LOW fault is not present
data bits in the transmission.
If less than the minimum number of data bits (3)
are received, a fault will be latched.
WSS_3L_INFO_MISSING_FRONT_RIGHT C0556 | This monitor checks i [Monitors if an intelligent 3-level wss doesn't send pulses (standstill or | Monitors if an intelligent 3-level wss doesnt send |- Polaris is initialized [250 msec [Type A. MIL llumination.
 Defective system ASIC heel speed pulses) for too long pulses (standstill or - Wheel Speed Sensor supply is enabled
[ASIC data read flag is not updated properly wheel speed pulses) for too long. - No WSS electrical fault is present
Furthermore it checks the number of received |+ SYSTEM_VOLTAGE_EXCESSIVE_LOW fault is not present
data bits in the transmission.
If less than the minimum number of data bits (3)
are received, a fault will be latched.
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Component/ System

Fault Code

Monitoring Strategy Description

[Fault Detection Criteria

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

WSS_3L_INFO_MISSING_REAR_LEFT

C0557

This monitor checks if:
+ Defective system ASIC
[ASIC data read flag is not updated properly

[Monitors if an intelligent 3-level wss doesn't send pulses (standstill or
heel speed pulses) for too long,

Monitors if an intelligent 3-level wss doesn't send
pulses (standstill or

wheel speed pulses) for too long.

Furthermore it checks the number of received
data bits in the transmission

If less than the minimum number of data bits (3)
are received, a fault will be latched.

[+ Polaris is initialized.
- Wheel Speed Sensor supply is enabled
- No WSS electrical fault s present

- SYSTEM_VOLTAGE_EXCESSIVE_LOW fault is not present

250 msec

[Type A. MIL lumination.

WSS_3L_INFO_MISSING_REAR_RIGHT

C0558

[This monitor checks Tt
+ Defective system ASIC
ASIC data read flag is not updated properly

[Monitors if an intelligent 3-level wss doest send puses (standstil o
heel speed pulses) for too long.

Monitors if an intefligent 3-level wss doesn't send
pulses (standstill or

wheel speed pulses) for too long.

Furthermore it checks the number of received
data bits in the transmission.

If less than the minimum number of data bits (3)
are received, a fault will be latched.

[ Polaris 1s intiaized
- Wheel Speed Sensor supply is enabled
- No WSS electrical fault is present

- SYSTEM_VOLTAGE_EXCESSIVE_LOW fault is not present

250 msec

[Type A. MIL fumination.

WSS_PARITY_FRONT_LEFT

C0555

This monitor checks if:
VDA data bits are corrupted

Decodes the additional information of a Philips KMI22/1 wheelspeed
sensor which s a 3-level VDA compliant sensor.

[T's a VDA compliant Philips KM122/1sensor 5o use
the following mask for the data bits:

0 airgap (1=too large)

1 mode state  (L=initial mode, O=active mode)

2 digital input state (1=input voltage low)

3 validity direction recognition (Indirection bit is
valid)

4 direction recognition (Indirection positive
(forward driving))

5-7 sensing distance bits (air gap) (Bit 5is LSB, 7

(8) parity  (Ineven parity)

[+ Polaris is initialized.
- Wheel Speed Sensor supply is enabled

35 msec.

[Type A. MIL llumination.

WSS_PARITY_FRONT_RIGHT

C0556

This monitor checks T
VDA data bits are corrupted

[Decodes the additional information of a Philips KMI22/1 wheelspeed
Isensor which is a 3-level VDA compliant sensor.

It's a VDA compliant Philips KM122/1sensor so use
the following mask for the data bits:
0 airgap  (1=too large)

mode state ~ (=initial mode, O=active mode)

~

digital input state (1=input voltage low)

3 validity direction recognition (Indirection bit is
valid)

4 direction recognition (Indirection positive
(forward driving))

5-7 sensing distance bits (air gap) (Bit 5 is LSB, 7
MSB)

(8) parity  (1=even parity)

[ Polaris 1s infiahzed
- Wheel Speed Sensor supply is enabled

35 msec

[Type A. MIL Numination.

WSS_PARITY_REAR_LEFT

C0557

[This monitor checks it
VDA data bits are corrupted

[Decodes the additional information of a Philips KMI22/1 wheelspeed
Isensor which is a 3-level VDA compliant sensor.

s a VDA compliant Philips KM122/1sensor so use
the following mask for the data bits:

0 airgap  (1=too large)

1 mode state  (i=initial mode, O=active mode)

2 digital input state (L=input voltage low)

3 validity direction recognition (Indirection bit is
valid)

4. direction recognition (Indirection positive
(forward driving))

5-7 sensing distance bits (air gap) (Bit 5is LSB, 7
MSB)

(8) parity (1=even parity)

- Polaris is initialized
- Wheel Speed Sensor supply is enabled

35 msec

[Type A. MIL llumination.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
WSS_PARITY_REAR_RIGHT C0558 | This monitor checks - Decodes the additional information of a Philips KMI22/1 wheelspeed  |It's a VDA compliant Philips KM122/1sensor so use |- Polaris is infialized 35 msec [Type A. MIL lumination.
VDA data bits are corrupted [sensor which is a 3-level VDA compliant sensor. the following mask for the data bits: - Wheel Speed Sensor supply is enabled
0 airgap  (1=too large)
1 mode state (1=initial mode, Oactive mode)
2 digital input state (L=input voltage low)
3 validity direction recognition (1=direction bit is
valid)
4 direction recognition (1=direction positive
(forward driving))
5-7 sensing distance bits (air gap) (Bit 5 is LSB, 7
(8) parity  (1=even parity)
The even parity flag should be the same as the
calculated even parity. Else, it indicates that atleast
one data bit is corrupted.
WSS_VDA_TP_OUT_OF_RANGE_FRONT_LEFT C0501 | This monitor checks T [ The ASIC shall measure the width of each speed pulse or speed POLARIS ASIC sends diagnostic information [ Polaris is infialized 15 msec -375ms [Type A. MIL fumination.
- standstill pulse width out of range replacement pulse (tp). If tp s less than tp minimum threshold or indicating that the standstil pulse width is outof |- Wheel speed edge or stand still pulse received
- Defective system ASIC greater than tp maximum threshold, the ASIC shall set the tp Out of  |range (error bit equals 1)
Range SPI flag.
(3level WSS only)
WSS_VDA_TP_OUT_OF_RANGE_FRONT_RIGHT C0507 | This monitor checks it - The ASIC shall measure the width of each speed pulse or speed POLARIS ASIC sends diagnostic information - Polaris s initialized 15 msec -375ms [Type A. MIL lumination.
- standstill pulse width out of range replacement pulse (tp). I tp s less than tp minimum threshold or indicating that the standstil pulse width is outof |+ Wheel speed edge or stand still pulse received
- Defective system ASIC greater than tp maximum threshold, the ASIC shall set the tp Outof  [range (error bit equals 1)
Range SP! flag
(3 level WSS only)
WSS_VDA_TP_OUT_OF_RANGE_REAR_LEFT C050D [ This monitor checks i [-The ASIC shall measure the width of each speed pulse or speed [ Polaris is infialized 15 msec -375ms.

- standstill pulse width out of range
+ Defective system ASIC

replacement puise (tp). If tp is less than tp minimum threshold or
greater than tp maximu threshold, the ASIC shall set the tp Out of
Range SPI flag.

POLARIS ASIC sends diagnostic information
indicating that the standstill pulse width is out of
range (error bit equals 1)

(3 level WSS only)

- Wheel speed edge or stand stil pulse received

[Type A. MIL llumination.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
WSS_VDA_TP_OUT_OF_RANGE_REAR_RIGHT C0513 | This monitor checks [-The ASIC shall measure the width of each speed pulse or speed POLARIS ASIC sends diagnostic information [~ Polaris is infialized 15 msec -375ms [Type A. MIL lumination.
+ standstill pulse width out of range replacement pulse (tp). If tp s less than tp minimum threshold or indicating that the standstil pulse width is out of |- Wheel speed edge or stand still pulse received
 Defective system ASIC greater than tp maximum threshold, the ASIC shall set the tp Outof  [range (error bit equals 1)
Range SP! flag.
(3level WSS only)
WSS_STANDSTILL_FAST_FRONT_LEFT CO501 | This monitor checks [ The MCU shall detectif standstil pulses occur faster than every POLARIS ASIC sends diagnostic information [ Polaris is infiaized [Variable. See Fault Equation and [Type A. MIL lumination.
- Defective system ASIC 95ms, for 5 consecutive standstill pulses, indicating that the standstill pulse transmission is too detection rules. Range is from 25 -
Standstill VDA transmission too short short - less than 105 msec 475ms.
(3 level WSS only)
WSS_STANDSTILL_SLOW_FRONT_LEFT C0501 | This monitor checks . - The MCU shall detect i standstil pulses occur slower than every  [POLARIS ASIC sends diagnostic information [ Polaris is infialized [Variable. See Fault Equation and |Type A. MIL lumination
+ Defective system ASIC 205ms, or no standstill pulse at all for 1025ms. indicating that the standstil pulse transmission is too Detection Rules. Range is from
[+ Standstill VDA transmission too long long - more than 195 msec 1025 -5100ms,
(3 level WSS only)
WSS_STANDSTILL_FAST_FRONT_RIGHT C0507 | This monitor checks T [~ The MCU shall detect f Standstil pulses occur faster than every POLARIS ASIC sends diagnostic information [~ Polaris 1s infiahzed [Varable. See Fault Equation and [Type A. MIL lumination.
- Defective system ASIC [95ms, for 5 consecutive standstill pulses, indicating that the standstill pulse transmission is too detection rules. Range is from 25 -
Standstill VDA transmission too short short - less than 105 msec 475ms.
(3level WSS only)
WSS_STANDSTILL_SLOW_FRONT_RIGHT C0507 | This monitor checks f [ The MCU shall detect i standstil pulses occur slower than every  [POLARIS ASIC sends diagnostic information - Polaris is initialized [Variable. See Fault Equation and [Type A. MIL llumination.

- Defective system ASIC
[+ Standstill VDA transmission too long

[205ms, or no standstill pulse at all for 1025ms.

indicating that the standstill pulse transmission is too
long - more than 195 msec

(3 level WSS only)

Detection Rules. Range is from
1025 -5100ms,
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
WSS_STANDSTILL_FAST_REAR_LEFT C050D [ This monitor checks - The MCU shall detect if standstil pulses occur faster than every POLARIS ASIC sends diagnostic information [ Polaris is infialized [Variable. See Fault Equation and |Type A. MIL umination
 Defective system ASIC [95ms, for 5 consecutive standstill pulses. indicating that the standstil pulse transmission is too detection rules. Range is from 25
Standstill VDA transmission too short short - less than 105 msec 475ms.
(3level WSS only)
WSS_STANDSTILL_SLOW_REAR_LEFT CO50D _[This monitor checks [+ The MCU shall detectif standstil pulses occur slower than every  [POLARIS ASIC sends diagnostic information [ Polaris is infiaized [Variable. See Fault Equation and [Type A. MIL lumination.
- Defective system ASIC 205ms, or no standstill pulse at all for 1025ms. indicating that the standstill pulse transmission is too Detection Rules. Range is from
+ Standstill VDA transmission too long long - more than 195 msec 1025 -5100ms.
(3 level WSS only)
WSS_STANDSTILL_FAST_REAR_RIGHT C0513 | This monitor checks - - The MCU shall detectif standstil pulses occur faster than every POLARIS ASIC sends diagnostic information [ Polaris is infialized [Variable. See Fault Equation and |Type A. MIL lumination
+ Defective system ASIC [95ms, for 5 consecutive standstill pulses, indicating that the standstil pulse transmission is too detection rules. Range is from 25
Standstill VDA transmission too short short - less than 105 msec 475ms.
(3 level WSS only)
WSS_STANDSTILL_SLOW_REAR_RIGHT CO513 | This monitor checks T [~ The MCU shall detect i Standstil pulses occur slower than every  |POLARIS ASIC sends diagnostic information [~ Polaris 1s infiahzed [Varable. See Fault Equation and [Type A. MIL lumination.
 Defective system ASIC 205ms, or no standstill pulse at all for 1025ms. indicating that the standstill pulse transmission is too Detection Rules. Range is from
+ Standstill VDA transmission too long long - more than 195 msec 1025 -5100ms.
(3 level WSS only)
SYS_ASIC_WSS_EDGE_MISMATCH_LF PO606 | This monitor checks If [The Wheel Speed signal generated by the ASIC and the one received |1) The micro monitors the number of edges received [+ Polaris is initialized [25 msec [Type A. MIL llumination.

- Nominal cause: Resistive short in the wheelspeed
sensor wiring other possible causes Wheel Speed
Sensor fault

+ ASIC outputs shorted to neighboring pins

- Open trace on circuit board

+ Defective system ASIC

by the main Micro should match to insure correct wheel speed
calculation.

every loop for plausability (less than a max number).

2) The micro will compare the edges detected by the
internal timer with the SPI flags sent by the ASIC to
make sure they match

- No other ASIC faults detected
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Component/ System

SYS_ASIC_WSS_EDGE_MISMATCH_RF

SYS_ASIC_WSS_EDGE_MISMATCH_LR

SYS_ASIC_WSS_EDGE_MISMATCH_RR

MCU_WSS_EXCESSIVE_EDGES_DETECTED_FRONT_LEFT

MCU_WSS_EXCESSIVE_EDGES_DETECTED_FRONT_RIGHT,

Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
PO606 | This monitor checks If [The Wheel Speed signal generated by the ASIC and the one received |1) The micro monitors the number of edges received |+ Polaris is initialized 25 msec Type A. MIL lumination.
- Nominal cause: Resistive short in the wheelspeed  [by the main Micro should match to insure correct wheel speed every loop for plausability (less than a max number). [+ No other ASIC faults detected
sensor wiring other possible causes Wheel Speed calculation
Sensor fault 2) The micro will compare the edges detected by the
+ ASIC outputs shorted to neighboring pins internal timer with the SP! flags sent by the ASIC to
[+ Open trace on circuit board make sure they match
- Defective system ASIC
P0606 | This monitor checks [The Wheel Speed signal generated by the ASIC and the one received |1) The micro monitors the number of edges received |+ Polaris 1s inftalized [25 msec [Type A. MIL Numination.
- Nominal cause: Resistive short in the wheelspeed  [by the main Micro should match to insure correct wheel speed every loop for plausability (less than a max number). |+ No other ASIC faults detected
sensor wiring other possible causes Wheel Speed
Sensor fault 2) The micro will compare the edges detected by the
+ ASIC outputs shorted to neighboring pins internal timer with the SPI flags sent by the ASIC to
+ Open trace on circuit board make sure they match.
+ Defective system ASIC
P0O606 | This monitor checks i [The Wheel Speed signal generated by the ASIC and the one received |1) The micro monitors the number of edges received |+ Polaris is initialized 25 msec [Type A. MIL lumination.
+ Nominal cause: Resistive short in the wheelspeed  [by the main Micro should match to insure correct wheel speed every loop for plausability (less than a max number). |+ No other ASIC faults detected
sensor wiring other possible causes Wheel Speed calculation
Sensor fault 2) The micro will compare the edges detected by the
[+ ASIC outputs shorted to neighboring pins internal timer with the SPI flags sent by the ASIC to
[+ Open trace on circuit board make sure they match.
- Defective system ASIC
C0504 | This monitor checks T [This fault s latched when the edge counts exceeds the threshold Excessive Edge counts > 55 [~ Wheel speed sensor supply s enabled 25 msec [Type A. MIL Numination.
- Defective system ASIC
 Defective wheel speed sensor
‘COS0A | This monitor checks it [This fault is latched when the edge counts exceeds the threshold. Excessive Edge counts > 55 - Wheel speed sensor supply is enabled [25 msec [Type A. MIL llumination.
- Defective system ASIC
+ Defective wheel speed sensor
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MCU_WSS_EXCESSIVE_EDGES_DETECTED_REAR_LEFT C0510 | This monitor checks . [This fault is latched when the edge counts exceeds the threshold Excessive Edge counts > 55 [-Wheel speed sensor supply is enabled 25 msec [Type A. MIL lumination.
+ Defective system ASIC
 Defective wheel speed sensor
MCU_WSS_EXCESSIVE_EDGES_DETECTED_REAR_RIGHT C0516 | This monitor checks [This fault s latched when the edge counts exceeds the threshold. Excessive Edge counts > 55 [+ Wheel speed sensor supply is enabled [25 msec [Type A. MIL Numination.
+ Defective system ASIC
 Defective wheel speed sensor
WSS_TYPE_MISMATCH_FRONT_LEFT C0555 | This monitor checks . - Probability counters are used to determine the ikelihood of possible | Algorithm has detected that a directional WSS has |- WSS must be valid (supply enabled and no electrical problems) (Goal = 1 count [Type A. MIL lumination.
- Incorrect WSS installed (Non-Directional or Infineon  [DWSS sensors. Therefore, no speed or time filtering is needed. incorrectly been installed Time = Depends on combination
sensor) Detection time depends on wheel speed. When the vehicle is at a stop, (about 4.5 sec if 3 level sensor
detection time is longest since no direction is transmitted (both sensor installed and about 7.37 secs if 2
types look the same) and standstill pulses are used instead. At high- level with standstill sensor is
speeds, detection is shortest since missing or extra direction installed for 2 level non intelligent
information willindicate the sensor installed. Looking for 30 speed sensor expected.
puises that match a particular wheel speed sensor type. Time
depends on combination of expected wheel speed sensor and actual
wheel speed sensor. Nominal calculations: Expecting 2 level
nonintelligent but have 3 level WSS (30*150 ms=4.5 sec). 2 level
directional stand still pulses take 737 ms and for each puse the
probabiity counter increments by 3. Therefore it takes about
((3013)°737 ms=7.37 seconds) to detect
WSS_TYPE_MISMATCH_FRONT_RIGHT CO556 | This monitor checks T [ Probability counters are Used to determine the Tkelhood of possible | Algorthm has detected that a directional WSS has |- WSS must be valid (supply enabled and no electrical problems) T count [Type A. MIL Numination.
- Incorrect WSS installed (Non-Directional or Infineon ~ [DWSS sensors. Therefore, no speed or time filtering is needed incorrectly been installed Depends on combination
sensor) Detection time depends on wheel speed. When the vehicle is at a stop, (about 4.5 sec if 3 level sensor
detection time is longest since no direction is transmitted (both sensor installed and about 7.37 secs if 2
types look the same) and standstill pulses are used instead. At high- level with standstill sensor is
speeds, detection is shortest since missing or extra direction installed for 2 level non intelligent
information willindicate the sensor installed. Looking for 30 speed sensor expected.
puises that match a particular wheel speed sensor type. Time
depends on combination of expected wheel speed sensor and actual
wheel speed sensor. Nominal calculations: Expecting 2 level
nonintelligent but have 3 level WSS (30*150 ms=4.5 sec). 2 level
directional stand still pulses take 737 ms and for each puse the
[probablity counter increments by 3. Therefore it takes about
((3013)°737 ms=7.37 seconds) to detect.
WSS_TYPE_MISMATCH_REAR_LEFT C0557 | This monitor checks f + Probability counters are used to determine the ikelihood of possible | Algorithm has detected that a directional WSS has |- WSS must be valid (supply enabled and no electrical problems) (Goal = 1 count

- Incorrect WSS installed (Non-Directional or Infineon
sensor)

DWSS sensors. Therefore, no speed or time filtering is needed.
Detection time depends on wheel speed. When the vehicle is at a stop,
detection time is longest since no direction is transmitted (both sensor
types look the same) and standstill pulses are used instead. At high-
speeds, detection is shortest since missing or extra direction

willindicate the sensor installed. Looking for 30 speed
puses that match a particular wheel speed sensor type. Time
[depends on combination of expected wheel speed sensor and actual
wheel speed sensor. Nominal calculations: Expecting 2 level
nonintelligent but have 3 level WSS (30150 ms=4.5 sec). 2 level

stand still pulses take 737 ms and for each puse the
probablity counter increments by 3. Therefore it takes about
((3013)°737 ms=7.37 seconds) to detect.

been installed

Time = Depends on combination
(about 4.5 sec if 3 level sensor
installed and about 7.37 secs if 2
level with standstill sensor is
installed for 2 level non intelligent
sensor expected.

[Type A. MIL llumination.
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Component/ System

WSS_TYPE_MISMATCH_REAR_RIGHT

SYS_ASIC_U_WS_OVER_VOLT

SYS_ASIC_WSS_SUPPLY_LOW

WSS_OVER_TEMP_WARNING

SYS_ASIC_WSS_HS_STUCK_ON

Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
C0558 | This monitor checks i [ Probability counters are used to determine the ikelihood of possible | Algorithm has detected that a directional WSS has |- WSS must be valid (supply enabled and no electrical problems) [Goal = 1 count [Type A. MIL lumination.
+ Incorrect WSS installed (Non-Directional or Infineon ~ [DWSS sensors. Therefore, no speed or time filtering is needed incorrectly been installed Time = Depends on combination
sensor) Detection time depends on wheel speed. When the vehicle is at a stop, (about 4.5 sec if 3 level sensor
detection time is longest since no direction is transmitted (both sensor installed and about 7.37 secs if 2
types look the same) and standstill pulses are used instead. At high- level with standstill sensor is
speeds, detection is shortest since missing or extra direction installed for 2 level non intelligent
information willindicate the sensor installed. Looking for 30 speed sensor expected.
puises that match a particular wheel speed sensor type. Time
[depends on combination of expected wheel speed sensor and actual
wheel speed sensor. Nominal calculations: Expecting 2 level
nonintelligent but have 3 level WSS (30*150 ms=45 sec). 2 level
directional stand still pulses take 737 ms and for each puse the
[probablity counter increments by 3. Therefore it takes about
((3013)*737 ms=7.37 seconds) to detect.
CO5A3 __|This monitor checks If ITVU_WS exceeds the fising U_WS over-voltage detection threshold | The MCU shall configure the wheelspeed sensor |+ Polaris 1s infiaized [50 msec [Type A. MIL fumination.
+ Defective system ASIC for the detection debounce time, the ASIC sets the U_WS ge bypass to LOW.
(Warning SP flag and disable the four high-side switches.
If the WSS overvoltage warning bit is set, fault is set.
P0562 | This monitor checks if - Within the ASIC, the U_WS and U12 voltages shall be internally [The MCU shall read the ASIC's U_WS Voliage [ Polaris is infialized 100 msec [Type C. No MIL,
 Defective system ASIC divided down and shall feed dedicated ADC channels. Result SP! field and verify that "sufficient voltage" is ["Emissions Neutral
present for wheelspeed operation. Diagnostic *
For ECUs with no U_WS voltage regulation: the
MCU shall also read the ASIC's U12 Voltage Result
SP field and perform a plausibility check between
U_WS and U12
Note: sufficient voltage for wheelspeed operation
depends upon the type of wheelspeed sensor used.
PO606 | This monitor checks I ~VCU shall monitor the U_WS OverTemp Warming SP1 flag received |MCU detects that the U_WS OverTemp Warmng |- Polaris s inftialized 5 msec [Type A. MIL Numination.
- Defective system ASIC rom the ASIC SP flag received from the ASIC is TRUE
[« internal overheating
CO5A3 | This monitor checks It [+ The ASIC's open circuit detection (SM42) shall remain operational | Any one wheel fails to detect an open-circuit during |+ Polaris is initialized 15 msec [Type A. MIL llumination.

- Defective system ASIC

leven if the channel's high-side supply is turned off or disabled.

- Periodically (e.g. once per ignition cycle), the MCU shall enable the
low-side wheelspeed supplies but shall leave the high-side supplies off
[The MCU shall detect if an open-circuit is not detected on any channel.
- Periodically (e.g. once per ignition cycle), the MCU shall command
the wheelspeed high-side supplies off, low-side supplies on, and verify
that each channel’'s Open Circuit SPI bit is set

either the high-side or low-side supply ON check.
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- Wheel speed sensor not mounted correctly.
[+ Electro-magnetic interference (EMI).

greater than 0.

- Number of valid directional WSS sensors must be greater than 0.
- Valid directional and non-directional WSS sensors must:

- Show unfiltered wheel-speed velocity >= 15 km/h.

- Show unfiltered wheel-speed acceleration < 50 m/s®.

- All valid directional and non-directional WSS sensors must show
velocities within 15% of the slowest valid wheel.

sensor indicates Forward and at least one sensor
indicates Backwards

For duration > 5 seconds

While vehicle speed >15 km/h

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MISMATCHTIRE CIOEE | This monitor checks if - Wheel Velocity Differences between one and the others > 15 % [Wheel Velocity difference between one and the - The mismatch tire ratio adjustment is disabled i 1 Count [Type B. MIL llumination
- Significantly different size tires installed on the + The mismatch tire ratio adjustment is disabled if: others >15% [+ Vehicle Velocity < 8.9 mph,
vehicle. - Vehicle Velocity < 8.9 mph, + Cornering is detected,
+ Missing target ring (sensor picking up lug nuts)  Comering is detected, + Spinning wheels are detected,
+ Anything that generates consistent differences in + Spinning wheels are detected, - Braking is detected,
apparent wheel - rotational speed. | Braking is detected, + Wheel speed sensor faults exist,
- Different number of teeth on the exciter rings. - Wheel speed sensor faults exist. - Emissions Rolls Test s active
+ Counter: Count 1-up
- Monitor Rate: 10ms
WSS_DIRECTION_FAILURE_FRONT_LEFT C2A0L | This monitor checks If [~ Number of valid directional and non-directional WSS sensors must be|At least 1 sensor indicates Unknown, or atleast 1 |- WSS must be valid (supply enabled and no electrical problems) 5 seconds [Type B. MIL Numination.
- Wheel speed sensor not mounted correctly. greater than 0 sensor indicates Forward and at least one sensor
[+ Electro-magnetic interference (EMI). + Number of valid directional WSS sensors must be greater than 0. [indicates Backwards
+ Valid directional and non-directional WSS sensors must: For duration > 5 seconds
- Show unfiltered wheel-speed velocity >= 15 km/h. While vehicle speed >15 kmi/h.
- Show unfiltered wheel-speed acceleration < 50 m/s?.
+ All valid directional and non-directional WSS sensors must show
velocities within 15% of the slowest valid wheel.
WSS_DIRECTION_FAILURE_FRONT_RIGHT C2A0Z | This monitor checks if - Number of valid directional and non-directional WSS sensors must be|At least 1 sensor indicates Unknown, or atleast 1 |- WSS must be valid (supply enabled and no electrical problems) 5 seconds [Type B. MIL llumination.
- Wheel speed sensor not mounted correctly. greater than 0 sensor indicates Forward and at least one sensor
+ Electro-magnetic interference (EMI). - Number of valid directional WSS sensors must be greater than 0. [indicates Backwards
+ Valid directional and non-directional WSS sensors must: For duration > 5 seconds
+ Show unfiltered wheel-speed velocity >= 15 km/h. While vehicle speed >15 km/h.
- Show unfiltered wheel-speed acceleration < 50 m/s’.
- All valid directional and non-directional WSS sensors must show
velocities within 15% of the slowest valid wheel.
WSS_DIRECTION_FAILURE_REAR_LEFT CTZA03 __|This monitor checks I - Number of valid directional and non-drectional WSS sensors must be|At least 1 sensor indicates Unknown, or atleast 1 |- WSS must be valid (supply enabled and no electrical problems) 5 seconds [Type B. MIL Mumination.
- Wheel speed sensor not mounted correctly. greater than 0 sensor indicates Forward and at least one sensor
+ Electro-magnetic interference (EMI). - Number of valid directional WSS sensors must be greater than 0. [indicates Backwards
- Valid directional and non-directional WSS sensors must: For duration > 5 seconds
+ Show unfiltered wheel-speed velocity >= 15 km/h. While vehicle speed >15 km/h
+ Show unfiltered wheel-speed acceleration < 50 m/s
- All valid directional and non-directional WSS sensors must show
velocities within 15% of the slowest valid wheel
WSS_DIRECTION_FAILURE_REAR_RIGHT. C2A04 _ |This monitor checks if - Number of valid directional and non-directional WSS sensors must be[At least 1 sensor indicates Unknown, or atleast 1 |- WSS must be valid (supply enabled and no electrical problems) 5 seconds [Type B. MIL llumination,
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
WSS_DIRECTION_FAILURE_UNKNOWN CO03F | This monitor checks if [- Number of valid directional and non-directional WSS sensors must be|When an equal number of Sensors report opposite |+ WSS must be valid (supply enabled and no electrical problems) 5 seconds [Type B. MIL llumination.
- Wheel speed sensor not mounted correctly. greater than 0 directions, this DTC is latched and all DWSS
Electro-magnetic interference (EMI). - Number of valid directional WSS sensors must be greater than 0. |sensors are marked Failed.
- Valid directional and non-directional WSS sensors must: num_dwss_forward_dir == num_dwss_reverse_dir
+ Show unfiltered wheel-speed velocity >= 15 km/h.
- Show unfiltered wheel-speed acceleration < 50 m/s’.
- All valid directional and non-directional WSS sensors must show
velocities within 15% of the slowest valid wheel
SOL_OPEN_ISO_FRONT_LEFT 0010 | This monitor checks T [+ The ASIC shall detect an open driver condition or a shorted coil [After the driver is commanded on, the ASIC shall |1 Solenoid is commanded off for 20 msec [30ms [Type A. MIL Numination.
- Defective solenoid. condition on the external driver FETs b wait the open driver mask time, and then observe
+ Defective solenoid driver FET. the drain voltage while the driver is commanded on the filtered drain comparator feedback. If the drain ~ [2. Power Switch is On
+ Defective printed circuit board. eedback is high, the ASIC shall set the DRDx Open
- Defective microprocessor. - The ASIC shall generate a filtered drain comparator feedback signal [Driver Warning SP! bit. 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
+ Leaky FET by comparing the DRDx pin voltage to the drain comparator threshold, < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
+ Anything that keeps solenoid feedback voltage low [and by then filtering the resuit for the drain comparator feedback Drain comparator threshold:
[when the solenoid is not energized debounce time. min value = 2.375 V
max value = 2.625 V
SOLOPENISOFRONTRIGHT 0014 | This monitor checks if - The ASIC shall detect an open driver condition or a shorted coil [After the driver is commanded on, the ASIC shall |1 Solenoid is commanded off for 20 msec 30ms [Type A. MIL llumination.
+ Defective solenoid. condition on the external driver FETs by wait the open driver mask time, and then observe
+ Defective solenoid driver FET. [monitoring the drain voltage while the driver is commanded on the filtered drain comparator feedback. If the drain ~ [2. Power Switch is On and not faulted
+ Defective printed circuit board feedback is high, the ASIC shall set the DRDx Open
[+ Defective microprocessor. - The ASIC shall generate a filtered drain comparator feedback signal [Driver Warning SP1 bit 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
- Leaky FET by comparing the DRDx pin voltage to the drain comparator threshold, < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
- Anything that keeps solenoid feedback voltage low [and by then filtering the result for the drain comparator feedback Drain comparator threshold:
when the solenoid is ot energized. debounce time. min value = 2.375 V
max value = 2.625 V
SOL_OPEN_ISO_REAR_LEFT 0018 | This monitor checks T - The ASIC shall detect an open driver condition or a shorted cofl [After the driver is commanded on, the ASIC shall |1 Solenoid is commanded off for 20 msec 30 ms [Type A. MIL Mumination.
+ Defective solenoid. condition on the exteral driver FETs b wait the open driver mask time, and then observe
+ Defective solenoid driver FET. Imonitoring the drain voltage while the driver is commanded on. the fitered drain comparator feedback. If the drain ~ [2. Power Switch is On
+ Defective printed circuit board. eedback is high, the ASIC shall set the DRDx Open
- Defective microprocessor. - The ASIC shall generate a filtered drain comparator feedback signal [Driver Warning SP! bit. 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
[+ Leaky FET by comparing the DRDx pin voltage to the drain comparator threshold, < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
+ Anything that keeps solenoid feedback voltage low [and by then filtering the result for the drain comparator feedback Drain comparator threshold:
when the solenoid is not energized. debounce time min value = 2.375
max value = 2.625 V
SOL_OPEN_ISO_REAR_RIGHT C00IC _[This monitor checks it - The ASIC shall detect an open driver condition or a shorted coil [After the driver is commanded on, the ASIC shall |1 Solenoid is commanded off for 20 msec 30ms [Type A. MIL llumination.

- Defective solenoid
- Defective solenoid driver FET.

+ Defective printed circuit board.

| Defective microprocessor.

- Leaky FET

- Anything that keeps solenoid feedback voltage low
when the solenoid is not energized

condition on the external driver FETs by
[monitoring the drain voltage while the driver is commanded on

- The ASIC shall generate a filtered drain comparator feedback signal
by comparing the DRDx pin voltage to the drain comparator threshold,
and by then filtering the resuit for the drain comparator feedback
debounce time.

wait the open driver mask time, and then observe
the filtered drain comparator feedback. If the drain
feedback is high, the ASIC shall set the DRDx Open
Driver Warning SPI bit.

Drain comparator threshold:
min value = 2.375 V.
max value = 2.625 V

2. Power Switch is On

3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SOLOPENDUMPFERONTLEFT 0011 |This monitor checks - - The ASIC shall detect an open driver condition or a shorted coil [After the driver is commanded on, the ASIC shall |1 Solenoid is commanded off for 20 msec 30ms [Type A. MIL lumination.
+ Defective solenoid. condition on the external driver FETs by wait the open driver mask time, and then observe
+ Defective solenoid driver FET. [monitoring the drain voltage while the driver is commanded on the filtered drain comparator feedback. If the drain ~ [2. Power Switch is On
+ Defective printed circuit board feedback is high, the ASIC shall set the DRDx Open
[+ Defective microprocessor. + The ASIC shall generate a filtered drain comparator feedback signal ~[Driver Warning SP! bit 3. {EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
- Leaky FET by comparing the DRDx pin voltage to the drain comparator threshold, < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
- Anything that keeps solenoid feedback voltage low  [and by then filtering the result for the drain comparator feedback Drain comparator threshold:
when the solenoid is ot energized. debounce time. min value = 2.375 V
max value = 2.625 V
SOL_OPEN_DUMP_FRONT RIGHT C0015 | This monitor checks It [+ The ASIC shall detect an open driver condition or a shorted coil [After the driver is commanded on, the ASIC shall |1 Solenoid is commanded off for 20 msec [30ms [Type A. MIL Numination.
- Defective solenoid. condition on the external driver FETs b wait the open driver mask time, and then observe
+ Defective solenoid driver FET. the drain voltage while the driver is commanded on the filtered drain comparator feedback. If the drain ~ [2. Power Switch is On
+ Defective printed circuit board. eedback is high, the ASIC shall set the DRDx Open
- Defective microprocessor. - The ASIC shall generate a filtered drain comparator feedback signal [Driver Warning SP! bit 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
[ Leaky Fi by comparing the DRDx pin voltage to the drain comparator threshold, < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
+ Anything that keeps solenoid feedback voltage low [and by then filtering the resuit for the drain comparator feedback Drain comparator threshold:
when the solenoid is not energized. debounce time. min value = 2.375 V/
max value = 2.625 V
SOL_OPEN_DUMP_REAR_LEFT C0019 | This monitor checks - - The ASIC shall detect an open driver condition or a shorted coil [After the driver is commanded on, the ASIC shall |1 Solenoid is commanded off for 20 msec 30ms [Type A. MIL llumination.
+ Defective solenoid, condition on the external driver FETs by wait the open driver mask time, and then observe
+ Defective solenoid driver FET. [monitoring the drain voltage while the driver is commanded on the filtered drain comparator feedback. If the drain ~ [2. Power Switch is On
+ Defective printed circuit board eedback is high, the ASIC shall set the DRDx Open
[+ Defective microprocessor. + The ASIC shall generate a filtered drain comparator feedback signal [Driver Warning SPI bit. 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
-+ Leaky FET by comparing the DRDx pin voltage to the drain comparator threshold, < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
- Anything that keeps solenoid feedback voltage low [and by then filtering the result for the drain comparator feedback Drain comparator threshold:
when the solenoid is ot energized. debounce time. min value = 2.375 V
max value = 2.625 V
SOL_OPEN_DUMP_REAR_RIGHT TO0ID __[This monitor checks T - The ASIC shal detect an open driver condition of a shorted cofl [After the driver is commanded on, the ASIC shall |1 Solenoid is commanded off for 20 msec 30ms [Type A. MIL Mumination.
+ Defective solenoid. condition on the exteral driver FETs b wait the open driver mask time, and then observe
+ Defective solenoid driver FET. [monitoring the drain voltage while the driver is commanded on the filtered drain comparator feedback. If the drain ~ [2. Power Switch is On
+ Defective printed circuit board. eedback is high, the ASIC shall set the DRDx Open
- Defective microprocessor. - The ASIC shall generate a filtered drain comparator feedback signal ~[Driver Warning SP! bit. 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
- Leaky FET by comparing the DRDx pin voltage to the drain comparator threshold, < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
+ Anything that keeps solenoid feedback voltage low  [and by then filtering the result for the drain comparator feedback Drain comparator threshold:
when the solenoid is ot energized debounce time min value = 2.375 V/
max value = 2.625 V
'SOL_OPEN_3WAY_PRIMARY C0001 [ This monitor checks if [+ The ASIC shall detect an open driver condition or a shorted coil [After the driver is commanded on, the ASIC shall |1 Solenoid is commanded off for 20 msec 30ms [Type A. MIL llumination.

+ Defective solenoid.
- Defective solenoid driver FET.

+ Defective printed circuit board.

|+ Defective microprocessor.

- Leaky FET

Anything that keeps solenoid feedback voltage low
when the solenoid is not energized

condition on the external driver FETs by
[monitoring the drain voltage while the driver is commanded on

[The ASIC shall generate a filtered drain comparator feedback signal by|
[comparing the DRDx pin voltage to the drain comparator threshold,
and by then filtering the result for the drain comparator feedback
debounce time.

wait the open driver mask time, and then observe
the filtered drain comparator feedback. If the drain
feedback is high, the ASIC shall set the DRDx Open
Driver Warning SPI bit.

Drain comparator threshold:
min value = 2.375 V
max value = 2.625 V

2. Power Switch is On

3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SOLOPEN3WAYSECONDARY 0008 | This monitor checks i - The ASIC shall detect an open driver condition or a shorted coil [After the driver is commanded on, the ASIC shall |1 Solenoid is commanded off for 20 msec 30ms [Type A. MIL lumination.
+ Defective solenoid. condition on the external driver FETs by wait the open driver mask time, and then observe
+ Defective solenoid driver FET. [monitoring the drain voltage while the driver is commanded on the filtered drain comparator feedback. If the drain ~ [2. Power Switch is On
+ Defective printed circuit board feedback is high, the ASIC shall set the DRDx Open
[+ Defective microprocessor. [The ASIC shall generate a fitered drain comparator feedback signal by |Driver Warning SP! bit 3. {EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
- Leaky FET [comparing the DRDx pin voltage to the drain comparator threshold, < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
Anything that keeps solenoid feedback voltage low  [and by then filtering the result for the drain comparator feedback Drain comparator threshold:
when the solenoid is ot energized. debounce time. min value = 2.375 V
max value = 2.625 V
SOL_FDBK_UNEQUAL_TO_CMD_3WAY_PRIMARY 0001 | This monitor checks [Whenever the power switch is closed and the driver FET is not turmed |For oo short on time = Ontime - 7.5% period [T Solenoid is commanded off for 20 msec [60ms [Type A. MIL Numination.
+ Deviation in PWM output status on (solenoid commanded off) then the feedback voltage should be  [For too long on time = Ontime + 7.5% period
[+ Defective microprocessor. high. If the solenoid feedback voltage is measured to be > 43.49% and 2. Power Switch is On
+ Defective printed circuit board. < 65.23% of the coil supply voltage for 30 msec, an open solenoid fault
+ Defective solenoid. s indicated 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
+ Defective solenoid driver FET. < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
SOL_FDBK_UNEQUAL_TO_CMD_3WAY_SECONDARY C0003 | This monitor checks - [Whenever the power switch is closed and the driver FET is not turmed |For too short on time = Ontime - 7.5% period 1. Solenoid is commanded off for 20 msec [60ms [Type A. MIL llumination.
+ Deviation in PWM output status on (solenoid commanded off) then the feedback voltage should be  [For too long on time = Ontime + 7.5% period
[+ Defective microprocessor. high. If the solenoid feedback voltage is measured to be > 43.49% and 2. Power Switch is On
+ Defective printed circuit board < 65.23% of the coil supply voltage for 30 msec, an open solenoid fault
+ Defective solenoid. s indicated. 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
+ Defective solenoid driver FET. < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
SOL_OPEN_NORMAL_CLOSE_DAP 0004 | This monitor checks T - The ASIC shall detect an open driver condition or a shorted cofl [After the driver is commanded on, the ASIC shall |1 Solenoid is commanded off for 20 msec 30 ms [Type A. MIL Mumination.
+ Defective solenoid. condition on the exteral driver FETs b wait the open driver mask time, and then observe
+ Defective solenoid driver FET. [monitoring the drain voltage while the driver is commanded on the fitered drain comparator feedback. If the drain ~ [2. Power Switch is On
+ Defective printed circuit board. eedback is high, the ASIC shall set the DRDx Open
- Defective microprocessor. [The ASIC shall generate a filtered drain comparator feedback signal by [Driver Warning SP! bit 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
- Leaky FET [comparing the DRDx pin voltage to the drain comparator threshold, < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
Anything that keeps solenoid feedback voltage low  [and by then filtering the result for the drain comparator feedback Drain comparator threshold:
when the solenoid is not energized. debounce time min value = 2.375
max value = 2.625 V
SOL_OPEN_PEDAL_SIM_ISO C0024 | This monitor checks it - The ASIC shall detect an open driver condition or a shorted coil [After the driver is commanded on, the ASIC shall |1 Solenoid is commanded off for 20 msec 30ms [Type A. MIL llumination.

+ Defective solenoid.
- Defective solenoid driver FET.

- Defective printed circuit board.

|+ Defective microprocessor.

- Leaky FET

Anything that keeps solenoid feedback voltage low
when the solenoid is not energized

condition on the external driver FETS by
[monitoring the drain voltage while the driver is commanded on

[The ASIC shall generate a filtered drain comparator feedback signal by|
[comparing the DRDx pin voltage to the drain comparator threshold,
and by then filtering the result for the drain comparator feedback
[debounce time.

wait the open driver mask time, and then observe
the filtered drain comparator feedback. If the drain
feedback is high, the ASIC shall set the DRDx Open
Driver Warning SPI bit.

Drain comparator threshold
min value = 2.375 V.
max value = 2.625 V

2. Power Switch is On

3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SOLOPENNORMALOPENDAP C0002 | This monitor checks - - The ASIC shall detect an open driver condition or a shorted coil [After the driver is commanded on, the ASIC shall |1 Solenoid is commanded off for 20 msec 30ms [Type A. MIL lumination.
+ Defective solenoid. condition on the external driver FETs by wait the open driver mask time, and then observe
+ Defective solenoid driver FET. [monitoring the drain voltage while the driver is commanded on the filtered drain comparator feedback. If the drain ~ [2. Power Switch is On
+ Defective printed circuit board feedback is high, the ASIC shall set the DRDx Open
[+ Defective microprocessor. [The ASIC shall generate a fitered drain comparator feedback signal by |Driver Warning SP! bit 3. {EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
- Leaky FET [comparing the DRDx pin voltage to the drain comparator threshold, < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
Anything that keeps solenoid feedback voltage low  [and by then filtering the result for the drain comparator feedback Drain comparator threshold:
when the solenoid is ot energized. debounce time. min value = 2.375 V
max value = 2.625 V
SOLOPENSIMTEST CO5D5 [ This monitor checks If [+ The ASIC shall detect an open driver condition or a shorted coil [After the driver is commanded on, the ASIC shall |1 Solenoid is commanded off for 20 msec 30ms [Type A. MIL Numination.
- Defective solenoid. condition on the external driver FETs by wait the open driver mask time, and then observe
+ Defective solenoid driver FET. the drain voltage while the driver is commanded on the filtered drain comparator feedback. If the drain ~ [2. Power Switch is On
+ Defective printed circuit board. feedback is high, the ASIC shall set the DRDx Open
+ Defective microprocessor. The ASIC shall generate a filtered drain comparator feedback signal by [Driver Warning SPI bit. 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
[+ Leaky FET [comparing the DRDx pin voltage to the drain comparator threshold, < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
Anything that keeps solenoid feedback voltage low  [and by then filtering the resuit for the drain comparator feedback Drain comparator threshold:
when the solenoid is not energized. debounce time. min value = 2.375 V/
max value = 2.625 V
DRIVER_SHORT_ISO_FRONT_LEFT C0010 | This monitor checks - - Shorted Solenoid Driver Solenoid_feedback 7 43% [T Solenoid is commanded off for 20 msec 30ms [Type A. MIL llumination.
+ Defective solenoid driver FET.
+ Defective printed circuit board. - Vehicle battery voltage is applied to the high side of the solenoid coils| 2. Power Switch is On
- Defective microprocessor. in the ECU assembly by the power switch. The solenoids are
+ Anything that keeps solenoid feedback voltage low [energized using a field effect transistor (FET) to connect the low side of 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
when the solenoid is ot energized the coil to ground. < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
DRIVER_SHORT_ISO_FRONT_RIGHT 0014 | This monitor checks T [~ Shorted Solenoid Driver Solenoid_feedback 7 43% T Solenoid is commanded off for 20 msec 30 ms [Type A. MIL Mumination.
+ Defective solenoid driver FET.
+ Defective printed circuit board. + Vehicle battery voltage is applied to the high side of the solenoid coils 2. Power Switch is On
[+ Defective microprocessor. in the ECU assembly by the power switch. The solenoids are
- Anything that keeps solenoid feedback voltage low  [energized using a field effect transistor (FET) to connect the low side of} 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
when the solenoid is ot energized. the coil to ground. < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
DRIVER_SHORT_ISO_REAR_LEFT C0018 | This monitor checks if [ Shorted Solenoid Driver Solenoid_feedback ? 43% 1. Solenoid is commanded off for 20 msec. 30ms [Type A. MIL llumination.

+ Defective solenoid driver FET.
+ Defective printed circuit board

[+ Defective microprocessor.

- Anything that keeps solenoid feedback voltage low
when the solenoid is not energized.

- Vehicle battery voltage is applied to the high side of the solenoid coils|
in the ECU assembly by the power switch. The solenoids are
lenergized using a field effect transistor (FET) to connect the low side of
the coil to ground.

2. Power Switch is On

3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
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[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

+ Defective solenoid driver FET.
+ Defective printed circuit board

[+ Defective microprocessor.

- Anything that keeps solenoid feedback voltage low
when the solenoid is not energized.

- Vehicle battery voltage is applied to the high side of the solenoid coils|
in the ECU assembly by the power switch. The solenoids are
energized using a field effect transistor (FET) to connect the low side of
the coil to ground.

2. Power Switch is On

3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value
DRIVER_SHORT_ISO_REAR_RIGHT CO0IC [ This monitor checks i [+ Shorted Solenoid Driver Solenoid_feedback 7 43% 1. Solenoid is commanded off for 20 msec 30ms [Type A. MIL lumination.
+ Defective solenoid driver FET.
+ Defective printed circuit board. + Vehicle battery voltage is applied to the high side of the solenoid coils| 2. Power Switch is On
- Defective microprocessor. in the ECU assembly by the power switch. The solenoids are
- Anything that keeps solenoid feedback voltage low [energized using a field effect transistor (FET) to connect the low side off 3. {EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
when the solenoid is ot energized the coil to ground < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
DRIVER_SHORT_DUMP_FRONT_LEFT COON | This monitor checks [+ Shorted Solenoid Driver Solenoid_feedback 7 43% [T Solenoid is commanded off for 20 msec 30ms [Type A. MIL Numination.
+ Defective solenoid driver FET.
+ Defective printed circuit board + Vehicle battery voltage is applied to the high side of the solenoid coils| 2. Power Switch is On
[+ Defective microprocessor. in the ECU assembly by the power switch. The solenoids are
- Anything that keeps solenoid feedback voltage low  [energized using a field effect transistor (FET) to connect the low side off 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
when the solenoid is not energized the coil to ground < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
DRIVER_SHORT_DUMP_FRONT_RIGHT C0015 | This monitor checks . - Shorted Solenoid Driver Solenoid_feedback 7 43% 1. Solenoid is commanded off for 20 msec 30ms [Type A. MIL lumination.
+ Defective solenoid driver FET.
+ Defective printed circuit board. - Vehicle battery voltage is applied to the high side of the solenoid coils| 2. Power Switch is On
- Defective microprocessor. in the ECU assembly by the power switch. The solenoids are
+ Anything that keeps solenoid feedback voltage low [energized using a field effect transistor (FET) to connect the low side of 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
when the solenoid is ot energized the coil to ground < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
DRIVER_SHORT_DUMP_REAR_LEFT 0019 | This monitor checks T [~ Shorted Solenoid Driver Solenoid_feedback 7 43% T Solenoid is commanded off for 20 msec 30 ms [Type A. MIL Mumination.
+ Defective solenoid driver FET.
+ Defective printed circuit board. + Vehicle battery voltage is applied to the high side of the solenoid coils 2. Power Switch is On
- Defective microprocessor. in the ECU assembly by the power switch. The solenoids are
- Anything that keeps solenoid feedback voltage low  [energized using a field effect transistor (FET) to connect the low side of} 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
when the solenoid is ot energized. the coil to ground < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
DRIVER_SHORT_DUMP_REAR_RIGHT 001D [This monitor checks it [ Shorted Solenoid Driver Solenoid_feedback ? 43% 1. Solenoid is commanded off for 20 msec 30ms [Type A. MIL llumination.
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Component/ System

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

DRIVER_SHORT_3WAY_PRIMARY

DRIVER_SHORT_3WAY_SECONDARY

DRIVER_SHORT_NORMAL_CLOSE_DAP

DRIVER_SHORT_PEDAL_SIM_ISO

Fault Code  |Monitoring Strategy Description [Fault Detection Criteria
0001 |This monitor checks i [+ Shorted Solenoid Driver Solenoid_feedback 7 43% 1. Solenoid is commanded off for 20 msec 30ms [Type A. MIL lumination.
+ Defective solenoid driver FET.
+ Defective printed circuit board. Vehicle battery voltage is applied to the high side of the solenoid coils 2. Power Switch is On
- Defective microprocessor. in the ECU assembly by the power switch. The solenoids are
Anything that keeps solenoid feedback voltage low  [energized using a field effect transistor (FET) to connect the low side off 3. {EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
when the solenoid is ot energized the coil to ground < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
0003 | This monitor checks [+ Shorted Solenoid Driver Solenoid_feedback 7 43% [T Solenoid is commanded off for 20 msec 30ms [Type A. MIL Numination.
+ Defective solenoid driver FET.
+ Defective printed circuit board Vehicle battery voltage is applied to the high side of the solenoid coils 2. Power Switch is On
[+ Defective microprocessor. in the ECU assembly by the power switch. The solenoids are
Anything that keeps solenoid feedback voltage low  [energized using a field effect transistor (FET) to connect the low side of} 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
when the solenoid is not energized the coil to ground < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
0004 | This monitor checks . - Shorted Solenoid Driver Solenoid_feedback 7 43% 1. Solenoid is commanded off for 20 msec 30ms [Type A. MIL lumination.
+ Defective solenoid driver FET.
+ Defective printed circuit board. Vehicle battery voltage is applied to the high side of the solenoid coils 2. Power Switch is On
- Defective microprocessor. in the ECU assembly by the power switch. The solenoids are
Anything that keeps solenoid feedback voltage low [energized using a field effect transistor (FET) to connect the low side of 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
when the solenoid is ot energized the coil to ground < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
0024 | This monitor checks T [~ Shorted Solenoid Driver Solenoid_feedback 7 43% T Solenoid is commanded off for 20 msec 30 ms [Type A. MIL Mumination.
+ Defective solenoid driver FET.
+ Defective printed circuit board. Vehicle battery voltage is applied to the high side of the solenoid coils 2. Power Switch is On
- Defective microprocessor. in the ECU assembly by the power switch. The solenoids are
Anything that keeps solenoid feedback voltage low  [energized using a field effect transistor (FET) to connect the low side of} 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
when the solenoid is ot energized. the coil to ground. < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
C0002 | This monitor checks if [ Shorted Solenoid Driver Solenoid_feedback ? 43% 1. Solenoid is commanded off for 20 msec 30ms [Type A. MIL llumination.

DRIVER_SHORT_NORMAL_OPEN_DAP

+ Defective solenoid driver FET.
+ Defective printed circuit board

[+ Defective microprocessor.

Anything that keeps solenoid feedback voltage low
when the solenoid is not energized.

Vehicle battery voltage is applied to the high side of the solenoid coils
in the ECU assembly by the power switch. The solenoids are

lenergized using a field effect transistor (FET) to connect the low side of
the coil to ground.

2. Power Switch is On

3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
DRIVER_SHORT_SIM_TEST CO5D5 _[This monitor checks if [+ Shorted Solenoid Driver Solenoid_feedback 7 43% 1. Solenoid is commanded off for 20 msec 30ms [Type A. MIL lumination.
+ Defective solenoid driver FET.
+ Defective printed circuit board. Vehicle battery voltage is applied to the high side of the solenoid coils 2. Power Switch is On
- Defective microprocessor. in the ECU assembly by the power switch. The solenoids are
Anything that keeps solenoid feedback voltage low  [energized using a field effect transistor (FET) to connect the low side of| 3. {EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
when the solenoid is ot energized the coil to ground < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
SOL_SHORT_ISO_FRONT_LEFT 0010 | This monitor checks T [+ The ASIC shall detect an open driver condition or a shorted coil [The MCU can make the distinction between open |1 Solenoid is commanded On T5ms [Type A. MIL Numination.
+ Solenoid coils shorted internally. condition on the exteral driver FETs b driver and shorted coil by performing a coil test pulse
- Solenoid shorted to a voltage supply or ground. the drain voltage while the driver is commanded on on the faulted channel with all other coil channels off.|2. Power Switch is On
+ Defective solenoid driver FET.
 Defective printed circuit board. - The ASIC shall generate a filtered drain comparator feedback signal [Drain comparator threshold: 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
[+ Defective microprocessor. by comparing the DRDx pin voltage to the drain comparator threshold, |+ min value = 2.375 v < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
- Anything that keeps solenoid feedback voltage high ~ [and by then filtering the resuit for the drain comparator feedback - max value = 2.625 V
when the solenoid is not energized. debounce time.
SOL_SHORT_ISO_FRONT_RIGHT 0014 | This monitor checks If - The ASIC shall detect an open driver condition or a shorted coil [The MCU can make the distinction between open |1 Solenoid is commanded On T5ms [Type A. MIL llumination.
+ Solenoid coils shorted internally. condition on the external driver FETs by driver and shorted coil by performing a coil test pulse
- Solenoid shorted to a voltage supply or ground. [monitoring the drain voltage while the driver is commanded on on the faulted channel with all other coil channels off.|2. Power Switch is On
+ Defective solenoid driver FET.
+ Defective printed circuit board. + The ASIC shall generate a filtered drain comparator feedback signal [Drain comparator threshold: 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
[+ Defective microprocessor. by comparing the DRDx pin voltage to the drain comparator threshold, |- min value = 2.375 v < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
- Anything that keeps solenoid feedback voltage high ~ [and by then filtering the result for the drain comparator feedback - max value = 2.625 V
when the solenoid is ot energized. debounce time.
SOL_SHORT_ISO_REAR_LEFT 0018 | This monitor checks T - The ASIC shall detect an open driver condition or a shorted cofl [The MCU can make the distinction between open |1, Solenoid 1s commanded On T5ms [Type A. MIL Mumination.
- Solenoid coils shorted internally. condition on the exteral driver FETs b driver and shorted coil by performing a coil test pulse
+ Solenoid shorted to a voltage supply or ground. [monitoring the drain voltage while the driver is commanded on on the faulted channel with all other coil channels off.|2. Power Switch is On
+ Defective solenoid driver FET.
+ Defective printed circuit board + The ASIC shall generate a filtered drain comparator feedback signal [Drain comparator threshold: 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
+ Defective microprocessor. by comparing the DRDx pin voltage to the drain comparator threshold, |+ min value = 2.375 v < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
+ Anything that keeps solenoid feedback voltage high ~ [and by then filtering the result for the drain comparator feedback - max value = 2.625 V
when the solenoid is not energized. debounce time
SOLSHORTISOREARRIGHT CO0IC _[This monitor checks it [+ The ASIC shall detect an open driver condition or a shorted coil [The MCU can make the distinction between open |1 Solenoid is commanded On 15 ms [Type A. MIL llumination.

+ Solenoid coils shorted internally.

- Solenoid shorted to a voltage supply or ground.

+ Defective solenoid driver FET.

+ Defective printed circuit board.

- Defective microprocessor.

+ Anything that keeps solenoid feedback voltage high
when the solenoid is not energized.

condition on the external driver FETs by
[monitoring the drain voltage while the driver is commanded on

- The ASIC shall generate a filtered drain comparator feedback signal
by comparing the DRDx pin voltage to the drain comparator threshold,
and by then filtering the resuit for the drain comparator feedback
debounce time.

driver and shorted coil by performing a coil test pulse
on the faulted channel with all other coil channels off.

Drain comparator threshold:
- min value = 2.375 V
- max value - 2.625 V

2. Power Switch is On

3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SOL_SHORT_DUMP_FRONT_LEFT C0011 | This monitor checks i - The ASIC shall detect an open driver condition or a shorted coil [The MCU can make the distinction between open |1 Solenoid is commanded On T5ms [Type A. MIL lumination.
+ Solenoid coils shorted internally. condition on the external driver FETs by driver and shorted coil by performing a coil test pulse
[+ Solenoid shorted to a voltage supply or ground. [monitoring the drain voltage while the driver is commanded on on the faulted channel with all other coil channels off.|2. Power Switch is On
+ Defective solenoid driver FET.
+ Defective printed circuit board. + The ASIC shall generate a filtered drain comparator feedback signal [Drain comparator threshold: 3. {EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
+ Defective microprocessor. by comparing the DRDx pin voltage to the drain comparator threshold, |+ min value = 2.375 V < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
- Anything that keeps solenoid feedback voltage high ~ [and by then filtering the result for the drain comparator feedback - max value = 2.625 V
when the solenoid is ot energized. debounce time.
SOL_SHORT_DUMP_FRONT_RIGHT C0015 | This monitor checks [+ The ASIC shall detect an open driver condition or a shorted coil [The MCU can make the distinction between open |1 Solenoid is commanded On T5ms [Type A. MIL fumination.
+ Solenoid coils shorted internally. condition on the exteral driver FETs b driver and shorted coil by performing a coil test pulse
+ Solenoid shorted to a voltage supply or ground. the drain voltage while the driver is commanded on on the faulted channel with all other coil channels off.|2. Power Switch is On
+ Defective solenoid driver FET.
+ Defective printed circuit board.  The ASIC shall generate a filtered drain comparator feedback signal [Drain comparator threshold: 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
[+ Defective microprocessor. by comparing the DRDx pin voltage to the drain comparator threshold, |+ min value = 2.375 v < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
- Anything that keeps solenoid feedback voltage high ~ [and by then filtering the resuit for the drain comparator feedback - max value = 2.625 V
when the solenoid is not energized. debounce time.
SOL_SHORT_DUMP_REAR_LEFT 0019 | This monitor checks - - The ASIC shall detect an open driver condition or a shorted coil [The MCU can make the distinction between open |1 Solenoid is commanded On T5ms [Type A. MIL lumination.
+ Solenoid coils shorted internally. condition on the external driver FETs by driver and shorted coil by performing a coil test pulse
- Solenoid shorted to a voltage supply or ground. [monitoring the drain voltage while the driver is commanded on on the faulted channel with all other coil channels off.|2. Power Switch is On
+ Defective solenoid driver FET.
+ Defective printed circuit board. + The ASIC shall generate a filtered drain comparator feedback signal [Drain comparator threshold: 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
[+ Defective microprocessor. by comparing the DRDx pin voltage to the drain comparator threshold, |- min value = 2.375 v < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
+ Anything that keeps solenoid feedback voltage high ~ [and by then filtering the result for the drain comparator feedback - max value = 2.625 V
when the solenoid is ot energized. debounce time.
SOL_SHORT_DUMP_REAR_RIGHT, TO0ID __[This monitor checks T [~ The ASIC shall detect an open driver condition or a shorted cofl [The MCU can make the distinction between open |1 Solenoid 1s commanded On T5ms [Type A. MIL Numination.
+ Solenoid coils shorted internally. condition on the exteral driver FETs b driver and shorted coil by performing a coil test pulse
+ Solenoid shorted to a voltage supply or ground. [monitoring the drain voltage while the driver is commanded on on the faulted channel with all other coil channels off.|2. Power Switch is On
+ Defective solenoid driver FET.
+ Defective printed circuit board. - The ASIC shall generate a filtered drain comparator feedback signal [Drain comparator threshold: 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
+ Defective microprocessor. by comparing the DRDx pin voltage to the drain comparator threshold, |+ min value = 2.375 v < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
- Anything that keeps solenoid feedback voltage high ~ [and by then filtering the result for the drain comparator feedback - max value = 2.625 V
when the solenoid is ot energized debounce time.
SOLSHORT3WAYPRIMARY C0001 [ This monitor checks if [+ The ASIC shall detect an open driver condition or a shorted coil [The MCU can make the distinction between open |1 Solenoid is commanded On 15 ms [Type A. MIL lumination.

+ Solenoid coils shorted internally.

- Solenoid shorted to a voltage supply or ground.

+ Defective solenoid driver FET.

+ Defective printed circuit board.

- Defective microprocessor.

- Anything that keeps solenoid feedback voltage low
when the solenoid is ot energized.

condition on the external driver FETS by
[monitoring the drain voltage while the driver is commanded on

[The ASIC shall generate a filtered drain comparator feedback signal by|
[comparing the DRDx pin voltage to the drain comparator threshold,
and by then filtering the result for the drain comparator feedback
[debounce time.

driver and shorted coil by performing a coil test pulse
on the faulted channel with all other coil channels off.

Drain comparator threshold:
- min value = 2.375 V
- max value = 2.625 V

2. Power Switch is On

3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}

EBCM Section 30

of 136

101 of 2,051



230BDG03B EBCM Summary Tables

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SOLSHORT3WAYSECONDARY C0003 | This monitor checks - - The ASIC shall detect an open driver condition or a shorted coil [The MCU can make the distinction between open |1 Solenoid is commanded On T5ms [Type A. MIL lumination.
+ Solenoid coils shorted internally. condition on the external driver FETs by driver and shorted coil by performing a coil test pulse
- Solenoid shorted to a voltage supply or ground. [monitoring the drain voltage while the driver is commanded on on the faulted channel with all other coil channels off.|2. Power Switch is On
+ Defective solenoid driver FET.
+ Defective printed circuit board. The ASIC shall generate a filtered drain comparator feedback signal by |Drain comparator threshold 3. {EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
+ Defective microprocessor. [comparing the DRDx pin voltage to the drain comparator threshold, [+ min value = 2.375 V < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
- Anything that keeps solenoid feedback voltage low ~[and by then filtering the result for the drain comparator feedback - max value = 2.625 V
when the solenoid is ot energized. debounce time.
SOL_SHORT_NORMAL_CLOSE_DAP 0004 | This monitor checks T [+ The ASIC shall detect an open driver condition or a shorted coil [The MCU can make the distinction between open |1 Solenoid is commanded On T5ms [Type A. MIL fumination.
+ Solenoid coils shorted internally. condition on the exteral driver FETs b driver and shorted coil by performing a coil test pulse
[+ Solenoid shorted to a voltage supply or ground. the drain voltage while the driver is commanded on on the faulted channel with all other coil channels off.|2. Power Switch is On
+ Defective solenoid driver FET.
+ Defective printed circuit board. The ASIC shall generate a filtered drain comparator feedback signal by|Drain comparator threshold: 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
[+ Defective microprocessor. [comparing the DRDx pin voltage to the drain comparator threshold, |+ min value = 2.375 V < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
- Anything that keeps solenoid feedback voltage low [and by then filtering the resuit for the drain comparator feedback - max value = 2.625 V
when the solenoid is not energized. debounce time.
SOL_SHORT_PEDAL_SIM_ISO 0024 | This monitor checks - - The ASIC shall detect an open driver condition or a shorted coil [The MCU can make the distinction between open |1 Solenoid is commanded On T5ms [Type A. MIL lumination.
+ Solenoid coils shorted internally. condition on the external driver FETs by driver and shorted coil by performing a coil test pulse
- Solenoid shorted to a voltage supply or ground. [monitoring the drain voltage while the driver is commanded on on the faulted channel with all other coil channels off.|2. Power Switch is On
+ Defective solenoid driver FET.
+ Defective printed circuit board. The ASIC shall generate a filtered drain comparator feedback signal by|Drain comparator threshold: 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
[+ Defective microprocessor. [comparing the DRDx pin voltage to the drain comparator threshold, [+ min value = 2.375 v < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
+ Anything that keeps solenoid feedback voltage low [and by then filtering the result for the drain comparator feedback - max value = 2.625 V
when the solenoid is ot energized. debounce time.
SOL_SHORT_NORMAL_OPEN_DAP 0002 | This monitor checks T [~ The ASIC shall detect an open driver condition or a shorted cofl [The MCU can make the distinction between open |1 Solenoid 1s commanded On T5ms [Type A. MIL Numination.
+ Solenoid coils shorted internally. condition on the exteral driver FETs b driver and shorted coil by performing a coil test pulse
+ Solenoid shorted to a voltage supply or ground. [monitoring the drain voltage while the driver is commanded on on the faulted channel with all other coil channels off.|2. Power Switch is On
+ Defective solenoid driver FET.
+ Defective printed circuit board. [The ASIC shall generate a filtered drain comparator feedback signal by[Drain comparator threshold: 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
+ Defective microprocessor. [comparing the DRDx pin voltage to the drain comparator threshold, [+ min value = 2.375 V < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
+ Anything that keeps solenoid feedback voltage low [and by then filtering the result for the drain comparator feedback - max value = 2.625 V
when the solenoid is ot energized debounce time.
SOL_SHORT_SIM_TEST CO5D5 _[This monitor checks if [+ The ASIC shall detect an open driver condition or a shorted coil [The MCU can make the distinction between open |1 Solenoid is commanded On 15 ms [Type A. MIL lumination.
+ Solenoid coils shorted internally. condition on the external driver FETS by driver and shorted coil by performing a coil test pulse
- Solenoid shorted to a voltage supply or ground. [monitoring the drain voltage while the driver is commanded on on the faulted channel with all other coil channels off.|2. Power Switch is On
+ Defective solenoid driver FET.
+ Defective printed circuit board. The ASIC shall generate a filtered drain comparator feedback signal by|Drain comparator threshold: 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
- Defective microprocessor. [comparing the DRDx pin voltage to the drain comparator threshold, |- min value = 2.375 V < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
+ Anything that keeps solenoid feedback voltage low [and by then filtering the result for the drain comparator feedback - max value = 2.625 V
when the solenoid is ot energized debounce time.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SOL_OVERTEMP_ISO_FRONT_LEFT C0010 | This monitor checks i [Solenoid Over Temperature Solenoid_Temperature > 265 °C [T Solenoid is commanded On Ts [Type A. MIL lumination.
[+ Anything that causes the solenoid to be active for
excessive (usually unintended) period of time | At power up the solenoids are set to the maximum of the ambient 2. Power Switch is On
temperature as reported by the Polaris ASIC or the solenoid
temperature reading stored in NVRAM from the last ignition cycle. 3. {EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
SOL_OVERTEMP_ISO_FRONT_RIGHT 0014 | This monitor checks [ Solenoid Over Temperature Solenoid_Temperature > 265 °C [ Solenoid is commanded On Ts [Type A. MIL fumination.
- Anything that causes the solenoid to be active for
excessive (usually unintended) period of time | At power up the solenoids are set to the maximum of the ambient 2. Power Switch is On
temperature as reported by the Polaris ASIC or the solenoid
temperature reading stored in NVRAM from the last ignition cycle. 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
SOL_OVERTEMP_ISO_REAR_LEFT C0018 | This monitor checks - Solenoid_Temperature > 265 °C [T Solenoid is commanded On Ts [Type A. MIL llumination.
[+ Anything that causes the solenoid to be active for
excessive (usually unintended) period of time 2. Power Switch is On
3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
SOLOVERTEMPISOREARRIGHT TO0IC __[This monitor checks T [Solenoid Over Temperature Solenoid_Temperature > 265 °C T Solenoid is commanded On Ts [Type A. MIL Numination.
[+ Anything that causes the solenoid to be active for
excessive (usually unintended) period of time | At power up the solenoids are set to the maximum of the ambient 2. Power Switch is On
temperature as reported by the Polaris ASIC or the solenoid
temperature reading stored in NVRAM from the last ignition cycle. 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
SOL_OVERTEMP_DUMP_FRONT_LEFT CO011 | This monitor checks f [ Solenoid Over Temperature Solenoid_Temperature > 265 °C 1 Solenoid is commanded On Ts [Type A. MIL llumination.

[+ Anything that causes the solenoid to be active for
excessive (usually unintended) period of time

* At power up the solenoids are set to the maximum of the ambient
temperature as reported by the Polaris ASIC or the solenoid
temperature reading stored in NVRAM from the last ignition cycle.

2. Power Switch is On

3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SOL_OVERTEMP_DUMP_FRONT_RIGHT C0015 | This monitor checks i [Solenoid Over Temperature Solenoid_Temperature > 265 °C [T Solenoid is commanded On Ts [Type A. MIL lumination.
[+ Anything that causes the solenoid to be active for
excessive (usually unintended) period of time | At power up the solenoids are set to the maximum of the ambient 2. Power Switch is On
temperature as reported by the Polaris ASIC or the solenoid
temperature reading stored in NVRAM from the last ignition cycle. 3. {EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
SOL_OVERTEMP_DUMP_REAR_LEFT C0019 | This monitor checks [ Solenoid Over Temperature Solenoid_Temperature > 265 °C [ Solenoid is commanded On Ts [Type A. MIL fumination.
- Anything that causes the solenoid to be active for
excessive (usually unintended) period of time | At power up the solenoids are set to the maximum of the ambient 2. Power Switch is On
temperature as reported by the Polaris ASIC or the solenoid
temperature reading stored in NVRAM from the last ignition cycle. 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
SOL_OVERTEMP_DUMP_REAR_RIGHT CO01D __|This monitor checks . [ Solenoid Over Temperature Solenoid_Temperature > 265 °C [T Solenoid is commanded On Ts [Type A. MIL llumination.
[+ Anything that causes the solenoid to be active for
excessive (usually unintended) period of time | At power up the solenoids are set to the maximum of the ambient 2. Power Switch is On
temperature as reported by the Polaris ASIC or the solenoid
temperature reading stored in NVRAM from the last ignition cycle. 3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
SOL_OVERTEMP_3WAY_PRIMARY 0001 | This monitor checks T [Solenoid Over Temperature Solenoid_Temperature > 265 °C [T Solenoid is commanded On Ts [Type A. MIL Numination.
Anything that causes the solenoid to be active for - At power up the solenoids are set to the maximum of the ambient
excessive (usually unintended) period of time temperature as reported by the Polaris ASIC or the solenoid 2. Power Switch is On
temperature reading stored in NVRAM from the last ignition cycle.
3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
SOL_OVERTEMP_3WAY_SECONDARY C0003 | This monitor checks it [ Solenoid Over Temperature Solenoid_Temperature > 265 °C 1 Solenoid is commanded On Ts [Type A. MIL llumination.

Anything that causes the solenoid to be active for
excessive (usually unintended) period of time

| At power up the solenoids are set to the maximum of the ambient
temperature as reported by the Polaris ASIC or the solenoid
temperature reading stored in NVRAM from the last ignition cycle.

2. Power Switch is On

3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SOL_OVERTEMP_NORMAL_CLOSE_DAP 0004 | This monitor checks i [ Solenoid Over Temperature Solenoid_Temperature > 265 °C [T Solenoid is commanded On Ts [Type A. MIL lumination.
Anything that causes the solenoid to be active for + At power up the solenoids are set to the maximum of the ambient
excessive (usually unintended) period of time temperature as reported by the Polaris ASIC or the solenoid 2. Power Switch is On
temperature reading stored in NVRAM from the last ignition cycle.
3. {EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
SOL_OVERTEMP_PEDAL_SIV_ISO C0024 | This monitor checks [+ Solenoid Over Temperature Solenoid_Temperature > 265 °C [ Solenoid is commanded On Ts [Type A. MIL fumination.
Anything that causes the solenoid to be active for + At power up the solenoids are set to the maximum of the ambient
excessive (usually unintended) period of time as reported by the Polaris ASIC or the solenoid 2. Power Switch is On
temperature reading stored in NVRAM from the last ignition cycle.
3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
SOL_OVERTEMP_NORMAL_OPEN_DAP C0002 | This monitor checks . [ Solenoid Over Temperature Solenoid_Temperature > 265 °C [T Solenoid is commanded On Ts [Type A. MIL llumination.
Anything that causes the solenoid to be active for + At power up the solenoids are set to the maximum of the ambient
excessive (usually unintended) period of time temperature as reported by the Polaris ASIC or the solenoid 2. Power Switch is On
temperature reading stored in NVRAM from the last ignition cycle.
3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
SOL_OVERTEMP_SIM_TEST TO5D5 __[[This monitor checks T [~ Solenoid Over Temperature Solenoid_Temperature > 265 °C [T Solenoid is commanded On Ts [Type A. MIL Numination.
Anything that causes the solenoid to be active for + At power up the solenoids are set to the maximum of the ambient
excessive (usually unintended) period of time temperature as reported by the Polaris ASIC or the solenoid 2. Power Switch is On
temperature reading stored in NVRAM from the last ignition cycle.
3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
SOL_DRIVER_OVERTEMP_|SO_FRONT_LEFT C0010 | This monitor checks if [ Driver Overtemp info transmitted via SPI from Polaris ASIC Polaris ASIC sends diagnostic information that the |1 Solenoid is commanded On 5 msec [Type A. MIL llumination.

[+ Anything that causes the solenoid driver to be active
for excessive (usually unintended) period of time

driver used to control the coil has exceeded the
maximum alloted temperature.

Microprocessor recieves the information via SPI
from the ASIC

2. Power Switch is On

3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
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Component/ System

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

SOL_DRIVER_OVERTEMP_ISO_FRONT_RIGHT

SOL_DRIVER_OVERTEMP_ISO_REAR_LEFT

SOL_DRIVER_OVERTEMP_ISO_REAR_RIGHT

SOL_DRIVER_OVERTEMP_PEDAL_SIM_ISO

SOL_DRIVER_OVERTEMP_NORMAL_OPEN_DAP

Anything that causes the solenoid to be active for
excessive (usually unintended) period of time

driver used to control the coil has exceeded the
maximum alloted temperature.

Microprocessor recieves the information via SPI
from the ASIC

2. Power Switch is On

3. (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
< 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}

Fault Code  |Monitoring Strategy Description [Fault Detection Criteria
C0014 | This monitor checks [ Driver Overtemp info transmitted via SPI from Polaris ASIC Polaris ASIC sends diagnostic information that the | Solenoid is commanded On 5 msec [Type A. MIL lumination.
[+ Anything that causes the solenoid driver to be active driver used to control the coil has exceeded the
for excessive (usually unintended) period of time maximum alloted temperature. 2. Power Switch is On
Microprocessor recieves the information via SPI |3, {EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
from the ASIC < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
0018 | This monitor checks [ Driver Overtemp info transmitted via SPI from Polaris ASIC Polaris ASIC sends diagnostic information that the | Solenoid is commanded On 5 msec [Type A. MIL Numination.
- Anything that causes the solenoid driver to be active driver used to control the coil has exceeded the
for excessive (usually unintended) period of time maximum alloted temperature. 2. Power Switch is On
Microprocessor recieves the information via SPI |3, {(EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
from the ASIC < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
CO0IC __|This monitor checks . [ Driver Overtemp info transmitted via SPT from Polaris ASIC Polaris ASIC sends diagnostic information that the | L. Solenoid is commanded On 5 msec [Type A. MIL lumination.
[+ Anything that causes the solenoid driver to be active driver used to control the coil has exceeded the
for excessive (usually unintended) period of time maximum alloted temperature. 2. Power Switch is On
Microprocessor recieves the information via SPI |3, {EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
from the ASIC < 18 V (EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
0024 | This monitor checks T [~ Driver Overtemp info transmitted via SPT from Polaris ASIC Polars ASIC sends diagnostic information that the |L._Solenoid is commanded On 5 msec [Type A. MIL Mumination.
Anything that causes the solenoid to be active for driver used to control the coil has exceeded the
excessive (usually unintended) period of time maximum alloted temperature. 2. Power Switch is On
Microprocessor recieves the information via SPI |3, (EXCESSIVE_LOW_SYSTEM_VOLTAGE} 7.5 V < Supply Voltage
from the ASIC < 18 V {EXCESSIVE_HIGH_SYSTEM_VOLTAGE}
C0002 | This monitor checks f [ Driver Overtemp info transmitted via SPI from Polaris ASIC Polaris ASIC sends diagnostic information that the |1 Solenoid is commanded On 5 msec [Type A. MIL llumination.
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Component/ System

Fault Code

Monitoring Strategy Description

[Fault Detection Criteria

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

CLAMP_ACTIVATION_FAILURE_ISO_FRONT_LEFT

C0010

This monitor checks if:

- Defective / Missing Flyback Diode
|+ Defective printed circuit board

+ Defective Polaris ASIC

Polaris ASIC monitors the solenoid back EMF. I It is above +40V then
the Polaris triggers a Clamping Response. If this occurs on two
consecutive shut-offs then the Clamp Activation bit is set and the coil
output is shut off.

Microprocessor receives the information via SPI from the ASIC

Microprocessor receives the information via SP1
from the ASIC every 5 msec. If the Clamp Activation
bit is set then the bit and coil output are reset to
allow another test run until the Clamp Activation
Fault has matured

[T Coil Overcurrent DTC is not set 2. No
[CLAMP_ACTIVATION_FAILURE DTC s set

3. execute as part of Power-Up System Test, Periodic Coil Test or
anytime ABS Iso is activated during performance

45 counts
(minimum 3 failures in 10
attempts)

[Type A. MIL lumination.

CLAMP_ACTIVATION_FAILURE_ISO_FRONT_RIGHT

C0014

[This monitor checks Tt

[+ Defective / Missing Flyback Diode
+ Defective printed circuit board

+ Defective Polaris ASIC

Polaris ASIC monitors the solenoid back EMF_ If It is above +40V then
the Polaris triggers a Clamping Response. I this occurs on two

shut-offs then the Clamp Activation bit is set and the coil
output is shut off.

Microprocessor receives the information via SPI from the ASIC

Microprocessor receives the information via SP1
from the ASIC every 5 msec. If the Clamp Activation
bit i set then the bit and coil output are reset to
allow another test run until the Clamp Activation
Fault has matured.

1. Coll Overcurrent DTC is not set
2. No CLAMP_ACTIVATION_FAILURE DTC is set

3. execute as part of Power-Up System Test, Periodic Coil Test or
anytime ABS Iso is activated during performance

25 counts
(minimum 3 failures in 10
attempts)

[Type A. MIL fumination.

CLAMP_ACTIVATION_FAILURE_ISO_REAR_LEFT

0018

This monitor checks T
- Defective / Missing Flyback Diode
- Defective printed circuit board

-+ Defective Polaris ASIC

Polaris ASIC monitors the solenoid back EMF. If it is above +40V then
the Polaris triggers a Clamping Response. If this occurs on two
consecutive shut-offs then the Clamp Activation bit is set and the coil
output is shut off.

Microprocessor receives the information via SPI from the ASIC

Microprocessor receives the information via SP1
from the ASIC every 5 msec. If the Clamp Activation
bit is set then the bit and coil output are reset to
allow another test run until the Clamp Activation
Fault has matured

1. Coil Overcurrent DTC is not set
2. No CLAMP_ACTIVATION_FAILURE DTC is set

3. execute as part of Power-Up System Test, Periodic Coil Test or
anytime ABS Iso is activated during performance

45 counts
(minimum 3 failures in 10
attempts)

[Type A. MIL lumination.

CLAMP_ACTIVATION_FAILURE_ISO_REAR_RIGHT

C001C

This monitor checks T
- Defective / Missing Flyback Diode
+ Defective printed circuit board

+ Defective Polaris ASIC

Polaris ASIC monitors the solenoid back EMF. 1T iLis above +40V then
the Polaris triggers a Clamping Response. If this occurs on two
[consecutive shut-offs then the Clamp Activation bit is set and the coil
output is shut off.

Microprocessor receives the information via SPI from the ASIC

Microprocessor receives the information via SPT
from the ASIC every 5 msec. If the Clamp Activation
bit is set then the bit and coil output are reset to
allow another test run until the Clamp Activation
Fault has matured.

T Coll Overcurrent DTC is not set
2. No CLAMP_ACTIVATION_FAILURE DTC is set

3. execute as part of Power-Up System Test, Periodic Coil Test or
anytime ABS Iso is activated during performance

75 counts
(minimum 3 failures in 10
attempts)

[Type A. MIL Numination.

CLAMP_ACTIVATION_FAILURE_NORMAL_OPEN_DAP

C0002

[This monitor checks i

- Defective / Missing Flyback Diode
+ Defective printed circuit board

+ Defective Polaris ASIC

Polaris ASIC monitors the solenoid back EMF. If it is above +40V then
the Polaris triggers a Clamping Response. If this occurs on two
consecutive shut-offs then the Clamp Activation bit is set and the coil
output is shut off

Microprocessor receives the information via SPI from the ASIC

Microprocessor receives the information via SP1
from the ASIC every 5 msec. If the Clamp Activation
bit is set then the bit and coil output are reset to
allow another test run until the Clamp Activation
Fault has matured.

1. Coil Overcurrent DTC is not set
2. No CLAMP_ACTIVATION_FAILURE DTC is set

3. execute as part of Power-Up System Test, Periodic Coil Test or
anytime ABS Iso is activated during performance

45 counts
(minimum 3 failures in 10
attempts)

[Type A. MIL lumination.
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Maturation Time

MIL lllumination

+ Problem writing coil temperature to NVRAM
(Controlled_SHUTDOWN_FAILURE (loss of battery),
SPI failure, NVRAM failure etc)

+ Problem reading Engine OFF time, used to estimate
temperature cooling (Missing message, corrupted
message, CAN failure etc)

not physically achievable due to external limitations (e.g. coil
resistance or supply voltage) or due the minimum on-time, the control
loop's integrator shall cause the duty cycle command to saturate high
or low. The time to reach saturation depends upon the tuning of the
controller coefficients and the current feedback error.

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition
CLAMP_ACTIVATION_FAILURE_PEDAL_SIM_ISO C0024 | This monitor checks i Polaris ASIC monitors the solenoid back EMF. If it is above +40V then |Microprocessor receives the information via SPI |1 Coil Overcurrent DTC is not set 45 counts [Type A. MIL lumination.
- Defective / Missing Flyback Diode the Polaris triggers a Clamping Response. If this occurs on two from the ASIC every 5 msec. If the Clamp Activation|2. No CLAMP_ACTIVATION_FAILURE DTC is set [(minimum 3 failures in 10
[+ Defective printed circuit board [consecutive shut-offs then the Clamp Activation bit is set and the coil |bit is set then the bit and coil output are reset to 3. execute as part of Power-Up System Test, Periodic Coil Test or attempts)
- Defective Polaris ASIC output is shut off. allow another test run until the Clamp Activation  |anytime ABS Iso is activated during performance
Fault has matured
Microprocessor receives the information via SPI from the ASIC
LEAKY_DRIVER_UNKNOWN_ABS_CIRCUITS 0024 | This monitor checks If [+ Slip Control Power Switch must be commanded ON than T the 8 or more coll supply voltages decreased ata |+ Power Switch is ON, then OFF 8 Count [Type A. MIL Numination.
- Defective FET subsequently commanded OFF rate that is faster than expected, fault will be set. |+ will only be retested after a power cycle
+ Defective printed circuit board
LEAKY_DRIVER_UNKNOWN_BOOST_CIRCUITS C0024 | This monitor checks if [ Sfip Control Power Switch must be commanded ON than [ the 8 or more coil supply voltages decreased ata |+ Power Switch is ON, then OFF 8 Count [Type A. MIL lumination.
- Defective FET subsequently commanded OFF rate that is faster than expected, fault will be set. |+ will only be retested after a power cycle
+ Defective printed circuit board
SOL_CC_DC_SATURATED_HIGH_ISO_FRONT_RIGHT 0014 | This monitor checks T T2 closed loop current control oop 15 broken, or 1f the target current |5 |Duty cycle s out of range [ Polaris 1s infiahzed 100 ms. [Type A. MIL Numination.
+ Problem writing coil temperature to NVRAM not physically achievable due to exteral limitations (e.g. coil - Command is less than 720 mA.
(Controlled_SHUTDOWN_FAILURE (loss of battery),  [resistance or supply voltage) or due the minimum on-time, the control - Self-test complete.
SPI failure, NVRAM failure etc) loop's integrator shall cause the duty cycle command to saturate high - Excessive Low Voltage fault not maturing
- Problem reading Engine OFF time, used to estimate [or low. The time to reach saturation depends upon the tuning of the
temperature cooling (Missing message, corrupted controller coefficients and the current feedback error.
message, CAN failure etc)
SOL_CC_DC_SATURATED_LOW_ISO_FRONT_RIGHT CO014 [ This monitor checks if [ a closed loop current control loop is broken, or if the target current i |Duty cycle is out of range [Polaris is intialized 100 ms [Type A. MIL llumination.

EBCM Section 37 of 136

108 of 2,051



230BDG03B EBCM Summary Tables

Component/ System

Fault Code

Monitoring Strategy Description

[Fault Detection Criteria

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

SOL_CC_DC_SATURATED_HIGH_ISO_FRONT_LEFT

C0010

This monitor checks if
- Problem writing coil temperature to NVRAM
(Controlled_SHUTDOWN_FAILURE (loss of battery),
SPI failure, NVRAM failure etc)

-+ Problem reading Engine OFF time, used to estimate
temperature cooling (Missing message, corrupted
message, CAN failure etc)

T a closed loop current control loop is broken, or if the target current is
Inot physically achievable due to external limitations (e.g. coil
resistance or supply voltage) or due the minimum on-time, the control
loop's integrator shall cause the duty cycle command to saturate high
or low. The time to reach saturation depends upon the tuning of the
controller coefficients and the current feedback error.

Duty cycle is out of range

- Polaris is initialized

- Command is less than 720 mA

- Self-test complete.

- Excessive Low Voltage fault not maturing

100 ms

[Type A. MIL lumination.

SOL_CC_DC_SATURATED_LOW_ISO_FRONT_LEFT

C0010

[This monitor checks Tt

+ Problem writing coil temperature to NVRAM
(Controlled_SHUTDOWN_FAILURE (loss of battery),
SPI failure, NVRAM failure etc)

+ Problem reading Engine OFF time, used to estimate
temperature cooling (Missing message, corrupted
message, CAN failure etc)

T a closed loop current control 1oop 15 broken, or 1 the target current is
not physically achievable due to external limitations (e.g. coil
or supply voltage) or due the minimum on-time, the control

loop's integrator shall cause the duty cycle command to saturate high
or low. The time to reach saturation depends upon the tuning of the
controller coefficients and the current feedback error.

Duty cycle is out of range

[Polaris is initialized

100 ms

[Type A. MIL fumination.

SOL_CC_DC_SATURATED_HIGH_ISO_REAR_RIGHT

C001C

This monitor checks .
+ Problem writing coil temperature to NVRAM
(Controlled_SHUTDOWN_FAILURE (loss of battery),
SPI failure, NVRAM failure etc)

+ Problem reading Engine OFF time, used to estimate
temperature cooling (Missing message, corrupted
message, CAN failure etc)

T a closed loop current control loop is broken, or if the target currentis
Inot physically achievable due to external limitations (e.g. coil
resistance or supply voltage) or due the minimum on-time, the control
loop's integrator shall cause the duty cycle command to saturate high
or low. The time to reach saturation depends upon the tuning of the
controller coefficients and the current feedback error.

Duty cycle is out of range

- Polaris is initialized.

- Command is less than 720 mA.

+ Self-test complete.

+ Excessive Low Voltage fault not maturing

100 ms

[Type A. MIL llumination.

SOL_CC_DC_SATURATED_LOW_ISO_REAR_RIGHT

C001C

This monitor checks T
+ Problem writing coil temperature to NVRAM
(Controlled_SHUTDOWN_FAILURE (loss of battery),
SPI failure, NVRAM failure etc)

+ Problem reading Engine OFF time, used to estimate
temperature cooling (Missing message, corrupted
message, CAN failure etc)

T2 closed loop current control oop 15 broken, or 1 the target current 1s
not physically achievable due to external limitations (e.g. coil
resistance or supply voltage) or due the minimum on-time, the control
loop's integrator shall cause the duty cycle command to saturate high
or low. The time to reach saturation depends upon the tuning of the
controller coefficients and the current feedback error.

Dty cycle s out of range

[Polaris is initialized

100 ms

[Type A. MIL Numination.

'SOL_CC_DC_SATURATED_HIGH_ISO_REAR_LEFT

C0018

[This monitor checks if

+ Problem writing coil temperature to NVRAM
(Controlled_SHUTDOWN_FAILURE (loss of battery),
SPI failure, NVRAM failure etc)

+ Problem reading Engine OFF time, used to estimate
temperature cooling (Missing message, corrupted
message, CAN failure etc)

[ a closed loop current control loop is broken, or if the target current is
Inot physically achievable due to external limitations (e.g. coil
resistance or supply voltage) or due the minimum on-time, the control
loop's integrator shall cause the duty cycle command to saturate high
or low. The time to reach saturation depends upon the tuning of the
controller coefficients and the current feedback error.

Duty cycle is out of range

- Polaris is initialized

- Command is less than 720 mA.

- Self-test complete.

+ Excessive Low Voltage fault not maturing

100 ms

[Type A. MIL lumination.
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Component/ System

Fault Code

Monitoring Strategy Description

[Fault Detection Criteria

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

SOL_CC_DC_SATURATED_LOW_ISO_REAR_LEFT

C0018

This monitor checks if
- Problem writing coil temperature to NVRAM
(Controlled_SHUTDOWN_FAILURE (loss of battery),
SPI failure, NVRAM failure etc)

-+ Problem reading Engine OFF time, used to estimate
temperature cooling (Missing message, corrupted
message, CAN failure etc)

[T a closed loop current control loop is broken, or if the target current s
Inot physically achievable due to external limitations (e.g. coil
resistance or supply voltage) or due the minimum on-time, the control
loop's integrator shall cause the duty cycle command to saturate high
or low. The time to reach saturation depends upon the tuning of the
controller coefficients and the current feedback error.

Duty cycle is out of range

[Polaris is initialized

100 ms

[Type A. MIL lumination.

SOL_CC_DC_SATURATED_HIGH_NORMAL_OPEN_DAP

C0002

[This monitor checks Tt

+ Problem writing coil temperature to NVRAM
(Controlled_SHUTDOWN_FAILURE (loss of battery),
SPI failure, NVRAM failure etc)

+ Problem reading Engine OFF time, used to estimate
temperature cooling (Missing message, corrupted
message, CAN failure etc)

ITa closed loop current controlloop is broken, or 1f the target currentis
Inot physically achievable due to external limitations (e.g. coil

or supply voltage) or due the minimum on-time, the control
loop's integrator shall cause the duty cycle command to saturate high
or low. The time to reach saturation depends upon the tuning of the
controller coefficients and the current feedback error.

Duty cycle is out of range

[+ Polaris is initialized.

- Command is less than 720 mA

- Self-test complete.

+ Excessive Low Voltage fault not maturing

100 ms

[Type A. MIL fumination.

SOL_CC_DC_SATURATED_LOW_NORMAL_OPEN_DAP

C0002

This monitor checks .
+ Problem writing coil temperature to NVRAM
(Controlled_SHUTDOWN_FAILURE (loss of battery),
SPI failure, NVRAM failure etc)

+ Problem reading Engine OFF time, used to estimate
temperature cooling (Missing message, corrupted
message, CAN failure etc)

T a closed loop current control loop is broken, or if the target currentis
Inot physically achievable due to external limitations (e.g. coil
resistance or supply voltage) or due the minimum on-time, the control
loop's integrator shall cause the duty cycle command to saturate high
or low. The time to reach saturation depends upon the tuning of the
controller coefficients and the current feedback error.

Duty cycle is out of range

[Polaris is initialized

100 ms

[Type A. MIL llumination.

SOL_CC_DC_SATURATEDIH IGH_PEDAL_SIMJ SO

C0024

This monitor checks T
+ Problem writing coil temperature to NVRAM
(Controlled_SHUTDOWN_FAILURE (loss of battery),
SPI failure, NVRAM failure etc)

+ Problem reading Engine OFF time, used to estimate
temperature cooling (Missing message, corrupted
message, CAN failure etc)

T2 closed loop current controlloop 15 broken, or 1f the target current s
not physically achievable due to external limitations (e.g. coil
resistance o supply voltage) or due the minimum on-time, the control
loop's integrator shall cause the duty cycle command to saturate high
or low. The time to reach saturation depends upon the tuning of the
controller coefficients and the current feedback error.

Dty cycle s out of range

[ Polaris 1s infiahzed
- Command s less than 720 mA.

- Self-test complete

- Excessive Low Voltage fault not maturing

100 ms

[Type A. MIL Numination.

SOL_CC_DC_SATURATED_LOW_PEDAL_SIMJSO

C0024

[This monitor checks if

+ Problem writing coil temperature to NVRAM
(Controlled_SHUTDOWN_FAILURE (loss of battery),
SPI failure, NVRAM failure etc)

+ Problem reading Engine OFF time, used to estimate
temperature cooling (Missing message, corrupted
message, CAN failure etc)

[ a closed loop current control loop is broken, or if the target current is
Inot physically achievable due to external limitations (e.g. coil
resistance or supply voltage) or due the minimum on-time, the control
loop's integrator shall cause the duty cycle command to saturate high
or low. The time to reach saturation depends upon the tuning of the
controller coefficients and the current feedback error.

Duty cycle is out of range

[Polaris is initialized

100ms

[Type A. MIL lumination.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SOL_OVER_VOLTAGE_NORMAL_CLOSE_DAP 0004 | This monitor checks [T the suppression diode is missing or failed the ASIC detects itby _|Duty cycle is out of range Polaris is initialized 100ms [Type A. MIL lumination.
Defective/Missing Suppression diode monitoring the solenoid back EMF. Reading above +40V sets the
Defective PCB Overvoltage Warning SPI flag. The coils output is not shut-off by the
ASIC. Software matures the fault by monitoring the SP! flag.
INOTE: There are no suppression diodes on any of the Dump coils
because they are not PWM'd.
SOL_OVER_VOLTAGE_SIM_TEST CO5D5 [ This monitor checks If T the suppression diode is missing or failed the ASIC detects itby _|Duty cycle is out of range [Polaris s intialized 100ms [Type A. MIL fumination.
Defective/Missing Suppression diode monitoring the solenoid back EMF. Reading above +40V sets the
Defective PCB Overvoltage Warning SPI flag. The coils output is not shut-off by the
ASIC. Software matures the fault by monitoring the SP! flag.
INOTE: There are no suppression diodes on any of the Dump coils
because they are not PWM'd.
DC_SOL_REGULATION_FAILURE P0606 | This monitor checks - [+ The ASIC shall monitor the state of each DROX output and report If It [The MCU shall monitor ASIC's "DROX Gate Monitor_|+ Polaris is initialized 15 msec [Type A. MIL llumination.
[+ Defective system ASIC does not match the commanded state. Fault” SPI bits.
SOL_DUTY_CYCLE_FDBK_PLAUS_FAULT PO606 | This monitor checks It [The MCU shall monitor battery voltage and maintain an estimated coll | The MCU shall monitor battery voltage and maintain |+ Polaris s initalized 5 msec [Type A. MIL Numination.
+ Problem writing coil temperature to NVRAM temperature/resistance model. For a given current command, the  [an estimated coil temperature/resistance model. For
(Controlled_SHUTDOWN_FAILURE (loss of battery),  [MCU shall estimate the required duty cycle. The MCU shall verify that [a given current command, the MCU shall estimate
SPI failure, NVRAM failure etc) the estimated duty cycle against the ASIC's reported "CC_DRx Duty  [the required duty cycle. The MCU shall verify that
- Problem reading Engine OFF time, used to estimate |Cycle Command Feedback" match within a TBD tolerance. the estimated duty cycle against the ASIC's reported
temperature cooling (Missing message, corrupted "CCJDRx Duty Cycle Command Feedback” match
message, CAN failure etc) Current threshold is 20% within a TBD tolerance.
Current threshold is 10%
COIL_CURRENT_FDBK_PLAUS_FAULT P0O606 | This monitor checks if For CC_DRx channels in duty-cycle control mode: For CC_DRXx channels in duty-cycle control mode: |+ Polaris is initialized [50 msec [Type A. MIL llumination.

- Defective system ASIC

[ASIC cannot control sol current properly

[While a CC_DRx coil drive is commanded to greater than 0% duty
cycle, the MCU shall monitor the ASIC's CC_DRx Current Result SPI
ield and verity the result matches the expected current.

[When a duty cycle command results in an CC_DRx on-time less than
the minimum on time, no coil current measurement s possible. The
reported CC_DRx Current Result will retain its prior value, and the
corresponding Data Read bit will be 0. SW shall suspend SM102 while|
Data Read is 0.

While a CCIDRx coil drive is commanded to greater
than 0% duty cycle, the MCU shall monitor the
[ASIC's CCIDRx Current Result SP! field and verity
the result matches the expected current.

[When a duty cycle command results in an CCIDRx
on-time less than the minimum on time, no coil
current measurement is possible. The reported
CCIDRx Current Result will retain ts prior value,
and the corresponding Data Read bit will be 0. SW
shall suspend SM102 while Data Read is 0.

- Coil Commanded in Duty Cycle mode
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SPIFAILUREASIC P0606 | This monitor checks if [+ This fault can be set by problems communicating over SPI between _|Polaris Error Flag = TRUE - Power Switch is ON 3ms [Type A. MIL lumination.
+ Defective printed circuit board the MICRO and the Polaris ASIC. It is checked ONCE at power up.  [Polaris. Error_Flags != 0
+ Defective Polaris ASIC. - The SPI initialization wil fail if the driver has not finished a previous  [Polaris. Error_Flags_Observed |= Polaris Error_Flags
- Defective microprocessor. transmission when a new transmission is required (not enough SPI
- Noisy Power throughput).
- The SPI initialization will also fail if the driver detects an error (bad
parity, control register data echo over the SPI or control register data.
read does not match).
+ If the Polaris ASIC fails to initialize SPI communication after 2 retries
(3 attempts total) then this fault is set
+ Counter: Count 1-up
- Monitor Rate: 1ms
NVRAM_DEVICE_INOPERATIVE PO62F | This monitor checks I [+ This fault is set device operational flag = FALSE - Power Switchis ON 5ms. [Type A. MIL Numination.
+ Problem in chip select line 1. When SPI driver is unable to do message transfer (error during read write request occured)
- fault in SPI driver related code/circuit. 2. 1f unable to write or time out before write operation could complete.
3. If requested message transfer not in time (including wait time)
NVRAM_WRITE_FAILURE POG2F | This monitor checks - - This fault is detected by the NVRAM handler. The NVRAM handler _|If the NVRAM handler detects an Unsuccessful write |- Power Switch in ON [60 msec [Type A. MIL lumination.
+ Communication problem with NVRAM chip verifies a successful write event by reading back the information that is [event three times, the fault is set
- NVRAM hardware problem lexpected to be stored in NVRAM and also verifying the checksum
- PCB problem
COIL_DRIVER_SPI_FAILURE PO606 | This monitor checks It [~ After a rising SYNC pin edge has occurred, the SW shall read the | The ASIC clears the "SYNC Armed” bit after a rising |+ Polars 1s inftalized 5 msec [Type A. MIL Mumination.
- Defective system ASIC ASIC's "SYNC Armed Status" flag and detects if the bit is still high edge has occurred on the SYNC pin.
(indicating the rising SYNC pin edge was not detected). The ASIC provides the "SYNC Armed Status” SPI
flag, which reflects the state of the "SYNC Armed"
SPI bit
[After a rising SYNC pin edge has occurred, the SW
reads the ASIC's "SYNC Armed Status” SP1 bit and
detects if the bit s still high (indicating the rising
SYNC pin edge was not detected)
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Ifomponem/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
EXTWATCHDOGFAIL P0O606 | This monitor checks i [ None Periodically (e.g. once per ignition cycle), the MCU |- Polaris is infialized 10 msec [Type A. MIL lumination.
 Defective system ASIC shall perform the following watchdog test (or
equivalent):
(1) Start with the Watchdog Counter Value SP! field
=0, the WDEN pin high, and all other "watchdog-
enabled functions" otherwise enabled.
(2) Verify Watchdog Status SPI bit is 0 and all
"watchdog-enabled functions” are disabled.
(3) Service watchdog until the Watchdog Counter
Value = 6. Verify the conditions from (2) remain.
(4) Set the WDEN pin low, then service the
watchdog
(5) Confirm the Watchdog Counter Value = 7 and all
"watchdog-enabled functions” are disabled.
(6) Allow the watchdog to timeout, then set the
WDEN pin high.
(7) Confirm the Watchdog Counter Value = 0,
Watchdog Status bit is 0, and all “watchdog-enabled
functions" are disabled.
[Watchdog-enable functions are:
(1) solid state relay driver pin (VDG),
(2) the motor 14bridge pre-driver pins (PDG and
PRG),
(3) the ENQ digital output pin, and
(4) the low-side coil drivers (CC_DRx) and pre-
drivers (DROX).
AD_PERIPHERAL_TIMEOUT_FAILURE POGOB | This monitor checks I AID Peripheral Timeout Failure [Adc Port Lockup Detected = TRUE - Power Switch is ON 5ms. [Type A. MIL fumination.
 Defective printed circuit board.
+ Defective Polaris ASIC + When reading an AID channel, the software enters a "wait' loop
[+ Defective microprocessor. where it looks for a bit in an A/D register to be set, indicating that the
[conversion is complete. A "timeout” mechanism exists that breaks out
of the wait loop after 100 usee (well longer than it is ever expected to
[complete an A/D conversion) has elapsed. If this timeout mechanism
s executed, a fault code is set
- Counter: Count 1-up
+ Monitor Rate: 10ms
ADEVENTLOCKUP POGOB | This monitor checks - [AID Event Lockup Failure [Adc Lockup Count = 0 o - Power Switch is ON B [Type A. MIL llumination
+ Defective printed circuit board. [Adc Synchronization Failed = TRUE
+ Defective Polaris ASIC. [Two detection methods:
- Defective microprocessor. No A/D conversions in the last 5 msec: A counter is incremented when|
[A/D conversion results are retrieved. Every 5 msec this counter is
checked. Ifitis 0, then the AD_EVENT_LOCKUP fault will begin to
mature. If greater than 0, then it is cleared. 2 consecutive failures are|
Ineeded to set the fault
[Adc_Synchronization_Failed flag is TRUE: The ASIC will set this flag
[TRUE when the conversion count (number of channels converted) is.
larger than what is expected (9). 2 consecutive failures are needed to
set the fault.
SOLENOID_TIMEOUT_FAILURE PO606 | This monitor checks It Each solenoid in the System 1s expected (o generate ON test pulses 1 |Solenod[solenoid_id]. Sol_On_Test_Cnt 1= - Mode manager s normal mode Sms. [Type A. MIL lumination.

- Defective microprocessor.

+ Incorrect microprocessor application code.

indicate the end of a solenoid pulse duration. At the completion of the
[System Self-Test, the number of ON test pulses issued during iniial
test and compare them with the number of ON tests performed from
the failsafe monitor. If the number of ON test pulses issued does not
lequal the expected number of pulses, a failure is indicated and this
fault is set.

Solenoid[solenoid_id]. Expected_Sol_Test_Cnt

- Power switch s not faulted
- System is not initializing

- System is not re-initializing

+ Engine is not being cranked

+ Diagnostic commands are not requested
- System is not shutting down

EBCM Section 42

of 136

113 of 2,051



230BDG03B EBCM Summary Tables

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SOLENOID_PERIODIC_INTERRUPT_FAILURE PO606 | This monitor checks if HET Periodic Interrupt Failure periodic het interrupt flag = FALSE [Power Switch is ON Sms [Type A. MIL lumination.
[+ Defective microprocessor.  Incorrect
microprocessor application code, ex. Bad scheduler (periodic interrupt did not occur)
Verifies that one particular High End Timer interrupt (HET) feedback;
occurs every pass through the schedule loop time (10MS).
This fault is set if no HET interrupt feedback has occurred for 3
consequentive schedule loop time (10MS). The HET interrupt
feedback that is checked s the solenoid feedback interrupts, This
Solenoid feedback interrupt is scheduled every interval of the operating|
system
[The fault is cleared when above condition does not exist.
(Counter: Count 1-up-Reset
Monitor Rate: 10MS
SYS_ASIC_U3_SELECT_FAILURE PO606 _[This monitor checks If I the external U3 FET Is present, the ASIC shall set the U3 External | The MCU shall read the ASIC's U3 External FET |+ Polaris is infiaized 15 msec [Type A. MIL fumination.
Defective system ASIC FET SPI bit, if not present it will clear the bit. Software sets fault if bit |status bit and compares against the expected value.
Missing external U3 FET when external U3 FET is is opposite of what is expected.
expected (less current delivered with internal FET)
Existing U3 FET when U3 FET is not expected (Note:
No system reaction required)
SYS_ASIC_WDEN_STATUS_CORR PO606 | This monitor checks i - The ASIC shall provide the WDEN Status SP1 bit which reflects the |WDEN Status SPI flag <> WDEN PIN status [ Polaris is infiaized 15 msec [Type A. MIL llumination.
+ Defective system ASIC fitered state of the WDEN pin. The MCU shall monitor the ASIC's
WDEN Status SPI flag and verify itis the expected value.
SYSASICEXCESSSTARTUP PO606 | This monitor checks It During the power-on sequence, the ASIC shall monitor the Us, U3, | The MCU shall monitor the ASIC's EXcessive [~ Polaris 1s infiahzed 5 msec [Type A. MIL Numination.
- Defective system ASIC and U1 voltages, with respect to the discharge voltage threshold. Startup Time SP! flag
- If the power-on sequence is delayed (e.g. due to a slow US, U3, UL,
discharge), the ASIC shall report the Excessive Startup Time SPI flag.
SYS_ASIC_EXCESS_STARTUP_AT_SPEED PO606 | This monitor checks If [+ During the power-on sequence, the ASIC shall monitor the U5, U3, _[The MCU shall monitor the ASIC's Excessive [ Polaris is initialized 5 msec [Type A. MIL llumination

- Defective system ASIC

and U1 voltages, with respect to the discharge voltage threshold

+ I the power-on sequence is delayed (e.g. due to a slow US, U3, U1,
discharge), the ASIC shall report the Excessive Startup Time SPI flag.

Startup Time SPI flag.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SYSASICADCREFHIGH POGOB | This monitor checks - [ The ASIC shall provide three ADC test voltage channels fixed to Each software loop, the MCU shall read the ADC |- Polaris is infialized 15 msec [Type A. MIL lumination.
 Defective system ASIC internal voltage references: Vhigh (ADREFHI) Viow (GND_Q1), and  [conversion results for the Vhigh, Viow and Vmid
Vmid (ADREFHI2). [ASIC ADC channels over SPI, and compare them
against fixed detection thresholds.
Note: This MCU requirement is the same as in
SM137.
SYS_ASIC_ADC_REF_MID POGOB | This monitor checks I [+ The ASIC shall provide three ADC test voltage channels fixed (o Each software loop, the MCU shall read the ADC |+ Polaris is infiaized [25 msec [Type A. MIL Mumination.
- Defective system ASIC internal voltage references: Vhigh (ADREFHI),Viow (GND_Q1), and  |conversion results for the Vhigh, Viow and Vmid
[Vmid (ADREFHI2). [ASIC ADC channels over SPI, and compare them
against fixed detection thresholds.
Note: This MCU requirement is the same as in
SM137.
SYS_ASIC_ADC_REF_LOW POGOB | This monitor checks - - The ASIC shall provide three ADC test voltage channels fixed (o Each software loop, the MCU shall read the ADC |- Polaris is infialized [50 msec [Type A. MIL lumination.
 Defective system ASIC internal voltage references: Vhigh (ADREFHI), Viow (GND_Q1), and  [conversion resuts for the Vhigh, Viow and Vmid 10 Counts
Vmid (ADREFHII2). [ASIC ADC channels over SPI, and compare them
against fixed detection thresholds.
Note: This MCU requirement is the same as in
SM137.
SYSASICADCATTNBITSTUCK POGOB | This monitor checks T [The MCU once per power cycle commands each ASIC external ADC_|Any one of the 10 ASIC external ADC channel's |+ Polaris s inftialized Time 3 ms = Goal 3 counts [Type A. MIL Numination.
- Defective system ASIC channel with the attenuation mode opposite of normal operation and ~ [attenuation enable feedback SPI bits is stuck
verify that its attenuation enable feedback SPI bit is not stuck
[Commanded 10 times and if 3 in a row are failed the fault is set.
SYS_ASIC_ADC_ATTN_FACTOR POGOB | This monitor checks if - Each background conversion loop, the ASIC shall perform the Calculated ADC attenuation factor < 0.6176 - Polaris is initialized 15 msec

- Defective system ASIC

of the internal Vmid voltage both with and without the
selectable attenuation switched in. The conversion resuits shall be
stored respectively in the separate ADC Vmid with Attenuation Test
Result and ADC Vmid Test Result SPI fields.

- Each software loop, the MCU shall calculate the ASIC's ADC

factor by reading the ADC Vmid with Attenuation Test
Result and ADC Vmid Test Result SPI fields, calculate the ASIC's ADC
attenuation factor by dividing the attenuated result by the non-
attenuated result, and verify the resulting attenuation factor is within
limits.

Calculated ADC attenuation factor > 0.6320

[Type A. MIL lumination
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Component/ System

Fault Code

Monitoring Strategy Description

[Fault Detection Criteria

[Threshold Value [Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

SYSASICEXTADCFAILURE

PO60B

[This monitor checks if:
|+ Defective Polaris ASIC.

[The ASIC reports the state of the attenuation (selected or not selected)
for each external ADC channel via the "ADx Attenuation Feedback"
SPI bits within the ADC result registers. For fault detection purposes,
the feedback bits directly monitor the control signal state within the
[SAR Logic, as opposed to only echoing the "ADx Attenuation Select"
(command.

Each time an ASIC external ADC channel is read over SPI, the SW
also reads the "ADx Attenuation Feedback" bit and compare the result
against the expected (i.e. commanded) attenuation setting.

Compare the ASIC external ADC channel read of |+ Polaris is initialized
SPI and the ADx Attenuation feedback bit against
expected attenuation setting

15ms

15 msec

[Type A. MIL lumination.

[Type A. MIL fumination.

SYS_ASIC_SYNC_PULSE_DETECT

P0606

[This monitor checks It
- Defective system ASIC

[ ASIC provides SYNC ARMED SPI mapped bit that can be set and
cleared through SP, or cleared by detected valid SYNC rising edge
event.

- Provide un-armed SYNC edge detected SPI mapped bit.

Periodically (e.g. once per ignition cycle) the MCU |+ Polaris is infiaized
shall send a rising edge on the SYNC pin, while the
SYNC Armed SPI bit islow. The MCU shall verify

that the Unarmed SYNC Edge Detected SP! flag is
set.

SYSASICSPIDETECT

PO606

[This monitor checks T
+ Defective system ASIC

- None.

Periodically, and within the fault response tme, the _ |+ Polaris Is inftiaized
MCU shall send separate SPI frames with
(1) an incorrect CRC

(2) an incorrect number of SP bits

(3) an invalid command (invalid address)
(4) invalid data

The MCU shall then verify that the CRC is corrupted
in the ASIC's response frame to each of the above
errors.

15 msec

[Type A. MIL llumination.

SYSASICREGISTER

P0606

[This monitor checks I
+ Defective system ASIC

[~ The ASIC shall provide the Storage SPI register. The register

shall only be modified by a SPI write and not by any internal ASIC
action.

contents shall have no effect on the ASIC operation. Register contents

Every major software 100p (e.g. 5 - 10ms), the MCU |- Polaris 1s infiahzed
shall perform a write to, normal mode read from and
[dump mode read from the Storage SPI register.
Each loop, the value written shall change, and shall
include checkerboard (OxAA, 0x55), walking 1s and
walking Os). The MCU shall verify the written and
read values match.

After performing a write to a safety critical SPI
register, the MCU shall perform a read back of the
same register, and verify that the contents were
written. The read shall occur within the same
software loop, in order to allow the MCU to correct
any mis-write within the fault response time.

Note: The read back refers to a separate read
request, and is not the same as verifying the write
echo.

15 msec

[Type A. MIL Numination.

SYSASICDUPLSEED

P0606

[This monitor checks if
- Defective system ASIC

[+ None.

[ The MCU shall detect if ASIC provides the same [+ Polaris is initialized
seed value 3 times in a row.

15 msec

[Type A. MIL llumination.
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Component/ System

Fault Code

Monitoring Strategy Description

[Fault Detection Criteria

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

SYS_ASIC_AD_REFRESH_FAILURE

PO60B

This monitor checks if
- Defective system ASIC

[+ The ASIC shall set the Data Read bit to indicate that an individual
[ADC result has been updated since the register was last read.

Each ime an ASIC_ADC channel is read over SPI,
the MCU shall also read the Data Read bit. If the
Data Read bit is not set, the MCU treats the result as|
old data. If the Data Read bit is not set and the time
since the prior ADC read is longer than the ASIC
[ADCs background loop time, the MCU shall detect a
fault

Periodically (e.g. once per ignition cycle), the MCU
shall read each ADC result register immediately 3
times in a row. If the Data Read bit is never low
during the 3 reads, flag  fault that the Data Read bit
is stuck high. Repeat for all ASIC ADC channels.

Note: Because the ASIC could update the result
register between two register reads (resulting in two
high Data Read bits), 3 successive reads are
required.

[+ Polaris is initialized

15 msec

[Type A. MIL lumination.

SYS_ASIC_AD_DATA_READ_STUCK

PO60B

[This monitor checks i
 Defective system ASIC

[ The ASIC shall set the Data Read bt to indicate that an individual
[ADC result has been updated since the register was last read.

Periodically (e.g. once per ignition cycle), the MCU
shall read each ADC result register immediately 3
times in a row. If the Data Read bit is never low
during the 3 reads, flag a fault that the Data Read bit
is stuck high. Repeat for all ASIC ADC channels.

Note: Because the ASIC could update the result
register between two register reads (resulting in two
high Data Read bits), 3 successive reads are
required

[+ Polaris is initialized

1 msec

[Type A. MIL lumination.

SYS_ASIC_MISSING_SYNC_EDGE

P0606

This monitor checks if.
- Defective system ASIC

- After a rising SYNC pin edge has occurred, the SW shall read the
[ASIC's "SYNC Armed Status flag and detects if the bit is still high
(indicating the rising SYNC pin edge was not detected)

[The ASIC clears the 'SYNC Armed’ bit after a rising
edge has occurred on the SYNC pin.

The ASIC provides the "SYNC Armed Status" SPI
flag, which reflects the state of the "SYNC Armed"
SP bit

After a rising SYNC pin edge has occurred, the SW
reads the ASIC's "SYNC Armed Status” SP! bit and
detects if the bit is still high (indicating the rising
SYNC pin edge was not detected).

[ Polaris is initialized

15 msec.

[Type A. MIL llumination.

'DC_SOL_ON_TIME_MON_FAILED

PO606

[This monitor checks It
+ Defective system ASIC

[ASIC i not controlling PWM properly

[The ASIC shall monitor the filtered DRDX feedback voltage and shall
provide an on-time counter (for each channel) which shall accumulate
the QDRx on-time. At each valid SYNC edge, the ASIC shall latch the
current accumulated value into the DRDx On-Time Feedback Register
and clear the on-time counter.

The MCU shall integrate the commanded on-time between valid SYNC
puises and verify it matches the ASIC's reported result.

[Current threshold is 250 * MICROSECOND

Compare the solenoid commanded on time (o the
measured on time. If the difference in the two times
is >250 microsec for 10 consecutive checks then the
fault is immediately matured

[+ Polaris is initialized

[50 msec

[Type A. MIL fumination.

SYS_ASIC_UNEXPECTED_SYNC_PULSE

PO606

This monitor checks if:
|+ Defective Polaris ASIC.

[+ The MCU shall monitor the ASIC's Unarmed SYNC Edge Detected
[SP1 bit and verify no expected SYNC pin edges have occurs.

- After a rising SYNC pin edge has occurred (e.g. at the start of the
Inext software loop), the MCU shall read the ASIC's SYNC Armed
Status SPI bit and confirm that the rising SYNC pin edge occurred (in
[which case the bit wil be low).

Fault wil set if the MCU detects an unexpected sync
puise from the ASIC by monitoring the Unarmed
SYNC Edge Detected SPI bit

[+ Polaris is initialized

15 msec

[Type A. MIL llumination
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+ Improper (broken wire) connection between the
external analog sensor and the input pin
[+ Defective microprocessor.

range, then Broken Wire fault s set

VHigh and VLow MMC ADC Channels are read.
« If conversion results for VHigh and VLow are out of
range, then Broken Wire faultis set.

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SYSASICSYNCTIMEOUT P60 [This monitor checks i [The ASIC detects if the time since the prior valid rising SYNC edge | This fault would be set if the SPT bit SYNC Timeout |- Polaris is initialized max 17ms [Type A. MIL lumination.
+ Defective Polaris ASIC lexceeds the SYNC timeout time. Then the ASIC tumns off the coil is set for 25msec
+ Defective microprocessor. drivers and sets the "SYNC Timeout" SP! bit. The SW monitors the
+ Operating system failure [ASIC's "SYNC Timeout" SP bit to detect if a SYNC Timeout has
occurred.
SYS_ASIC_CONFIG_REG_FAILURE POG06 | This monitor checks It [ Configuration Registers: (These are written once at startup.) After _|Rewrite registers with an incorrect value Verity if the |- Polaris is initialized 15 msec [Type A. MIL Mumination.
- register error writing once, read back and verify their contents during every write was successful during the following 5ms SPI
- register rewrite error 5ms SPIloop. loop's read & verify. If the rewrite is not successful
after 3 attempts in a row, set a fault.
SYS_ASIC_CONTROL_REG_FAILURE P0O606 | This monitor checks i [~ Control Registers: (These are written every 5ms loop for control or | Rewrite registers with an incorrect value Verity if the | Polaris is initialized 15 msec [Type A. MIL lumination.
+ register error failsafing purposes.) For those registers not covered by other SMs, [write was successful during the following 5ms SPI
- register rewrite error read and verify every 5ms loop, prior to performing the wite. loop's read & verify. If the rewrite is not successful
after 3 attempts in a row, set a fault.
[ENG_PIN_FAILED PO606 | This monitor checks It [~ The Polaris ASIC provides a digital push-pull output, ENQ. ENQ is | The MCU shall continuously monitor the ASIC ENQ | Polaris 1s iniiaized 0 msec [Type A. MIL Mumination.
- Defective ASIC. high when the ENQ Enable SPI bit is set, the Watchdog Status is 'in ~ [feedback signal state and verify that it has the
range”, WDEN Status is high, and nRST Status is high. Otherwise  [expected state.
ENQ is low. ENQ is used as a pre-driver to enable ECU circitry. [The HW shall provide a digital feedback signal of
[ASIC ENQ signal to MCU digital input.
BROKEN_WIRE_TEMP_FDBK_A PO606 | This monitor checks If [ Conversion results for VHigh and VLow ADC channels are out of |+ Each software loop, ADC conversion results for |- Power Switch is ON 5 msec [Type A. MIL llumination.
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Maturation Time

MIL lllumination

If the contents are different, if the first instance
[becomes corrupted or if the first instance cannot be
read then NvM will report this fault.

has lost its redundancy.

stored within NV RAM. if(firstBlockDefect *
secondBlockDefect) == TRUE

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition
CANFD1_SPI_FAILURE P60 [ This monitor checks i [ This faultis set device operational flag = FALSE - Power Switch is ON T count [Type A. MIL lumination.
+ Problem in chip select line 1. When SPI driver is unable to do message transfer (error during read write request occured)
+ fault in SPI driver related code/circuit 2. 1f unable to write or time out before write operation could complete.
- If SPI communication is not successful and if we are ~ [3. If requested message transfer not in time (including wait time)
not able to communicate with the CAN transceiver
CANFD2_SPI_FAILURE PO606 [ This monitor checks If [+ This fault is set device operational flag = FALSE - Power Switch s ON T count [Type A. MIL fumination.
+ Problem in chip select line 1. When SPI driver is unable to do message transfer (error during read write request occured)
- fault in SPI driver related code/circuit. 2. 1f unable to write or time out before write operation could complete.
+ It SPI communication is not successful and if we are ~ [3. If requested message transfer not in time (including wait time)
not able to communicate with the CAN transceiver
NVM_REQ_FAILED PO62F | This monitor checks . T user request s either rejected and the number of configured retries |NVM_CurrentBlockinfo_tLastResult_t 1= [Continuous failsafing T count [Type A. MIL llumination.
+ Eep Driver reports JobErrorNotification, indicating that [expired or if it was accepted and then failed, while being processed by [NVMREQOK
the request failed, either after it was accepted or the underlying memory stack module.
because the module refused the request
NVN_INTEGRITY_FAILED POG2F | This monitor checks T [Tthe processing of a read request will detect, via the CRC checking, | NVM_CurrentBIockinfo_t LastResull_t [Continuous failsafing T count [Type A. MIL Numination.
- f the read for a block detects that the data and/or [corruption of the data and/or CRC of the block that was subject to the [NVM_REQ_INTEGRITY_FAILED
[CRC are corrupted based on the CRC check performed [read operation.
after the read was finished successfully
NVM_LOSS_OF_REDUNDANCY PO62F [ This monitor checks if If the reading performed over a REDUNDANT block indicates the block |one block is OK, other isnt -> block isn't redundantly [Continuous failsafing T count [Type A. MIL llumination.
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Maturation Time

MIL lllumination

+ Defective printed circuit board.
-+ Defective ASIC.
[+ Defective microprocessor.

test mode is active which prevents the ASIC from resetting the MCU or
aisabling power supplies in reaction to a faut

Disabled SPI bit is low.

If the bit is read as high, fault is set.

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition
NVMQUEUEOVERFLOW POG2F | This monitor checks - [T a request is made that cannot be stored in the NvM queue (be it __|queue was full, request to queue the next block [Continuous failsafing T count [Type A. MIL lumination.
If the number of requests made to NvM exceeds the [standard or immediate) as all configured queue positions of the related leads to queue overflow
size of the queue and none of the ones in the queue  [queue are already containing user requests.
finishes, NvM will not have any more space where to
store the requests. In this case it will report the fault to
Dem.
|[EEPFAILURE PO62F | This monitor checks it [The failure is setin case of a failed sequence due (o a failure of the |EEP_E_CANCEL_FAILED - DEM event ifajob _|Continuous failsafing T count [Type A. MIL llumination.
SPI transmission is faulty P! transmission. A sequence can also fail if a transfer was rejected ~ [cancelation failed
pecause of full transmit buffer. EEP_E_READ_FAILED- DEM event if read job
failed
EEP_E_COMPARE_FAILED - DEM event if
compare job failed
EEP_E_TEST_COM_FAILED2 - DEM eventif test
job failed
EEP_E_WRITE_FAILED - DEM event if write job
failed
EEP_E_ERASE_FAILED - DEM event if erase job
failed
SYS_ASIC_UI_SELECT_FAILURE PO606 | This monitor checks i |- The UT operating mode and voltage level selections are viewable via [The MCU verifies that the UL Mode Select Status |+ Polaris is initialized 15 msec [Type A. MIL llumination.
+ Defective printed circuit board. the U1 Mode Select Status and U1 Voltage Select Status SPIfields. ~ [and U1 Voltage Select Status SP! fields in register
+ Defective ASIC. [The SPI feedback signals are internally routed so that they monitor the |0x45 match the values which are hard-coded into
- Defective microprocessor. true state of the mode and voltage control circuits. SW corresponding the application's intended HW
population.
If a mismatch s detected, fault is set.
SYS_ASIC_NVM_FAIL POG2F | This monitor checks T [ During the ASIC's full active logic reset sequence (within the active | The MCU shall periodically verily that the TRW NVM [+ Polaris s inftalized 5 msec [Type A. MIL Numination.
+ Defective printed circuit board mode), the ASIC shall read and compare the primary and inverted U1 [Fail SPI bit (reg 0x45) is low,
- Defective ASIC. Imode and voltage SP! fields.
- Defective microprocessor. If the bit is read as high, fault is set.
- 1 primary and inverted SP! fields do not match, the ASIC shall
configure the U1 regulator in the 1.1V, supervisor mode configuration
and shall set the TRW NVM Fail SPI bit in registers 0x45 and 0x61.
SYS_ASIC_SM_DISABLED P0O606 | This monitor checks It |- The ASIC shall set the Safety Mechanisms Disabled SPI bit whena | The MCU shall periodically verify that the Safety |+ Polaris is initialized 15 msec [Type A. MIL llumination.
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Software Error
Partial Microcontroller Failure

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SYS_ASIC_SPI_TRANSFER_ERROR P0O606 [ This monitor checks i [~ The micro monitors the SPI data transmissions and checks for SPI_|If any of the below errors are observed in Spi Data |+ Continuous failsafing 15 msec [Type A. MIL lumination.
+ SPI transfer error transfer errors transmission this fault will set
- ASIC problem
- PCB problem POLARISSPINOTINITIALIZED
POLARIS_SPI_TRANSFER_REJECTED
POLARIS_SPI_TX_MSG_LENGTH_ERROR
[ROM_CRC_FAILURE P0606 | This monitor checks If [ CRC ROM Fallure R Calculated CRC 1= stored CRC - Power Switch is ON 5 msec [Type A. MIL Numination.
+ Defective microprocessor
+ Incorrect fault detection algorithm + The ROM self-test is a dynamic test that is called from the scheduler
at a rate of 5 msec. Each ROM section is checksummed byte by byte.
Each byte will be added to the current checksum for a section.  If the
byte being checked is the last byte of a section, then the setion is
verified for a correct checksum stored at the end of the section.
MU_DATA_PATH_TEST_FAILURE P0O606 | This monitor checks i [The fault will be set if the data written to the LMU SRAM does not [The test consists of the following sequence: [Always runs during initialization T Count [Type A. MIL lumination.
Permanent failure of the LMU (Local Memory Unit)  |match the data read back from the same location of the LMU SRAM  |1. Write 8 different 8-bit values to sequential
SRAM data path addresses in LMU SRAM. Data pattern.
0x1122334455667788
2. Perform a 64-bit read and compare against
expected values
3. Wite 4 different 16-bit values to sequential
addresses in LMU SRAM. Data pattern:
OXEEDDCCBBAA998877
4. Perform a 64-bit read and compare against
expected values
5. Write 2 different 32-bit values to sequential
addresses in LMU SRAM. Data pattern:
OXASASASASASASASAS
6. Perform a 64-bit read and compare against
expected values
OS_TASK_MONITOR_FAULT_COREO PO606 | This monitor checks It [Checks 1o be sure that all tasks on CPUOare running None [Always Enabled T count [Type A. MIL Numination.
Software Error
Partial Microcontroller Failure
OS_TASK_MONITOR_FAULT_COREL P0O606 | This monitor checks If [Checks to be sure that all tasks on CPUL are running None. [Always Enabled T count [Type A. MIL llumination
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
OS_TASK_MONITOR_FAULT_CORE2 PO606 | This monitor checks It [Checks to be sure that all tasks on CPUZ are runming None [Always Enabled T count [Type A. MIL llumination.
Software Error
Partial Microcontroller Failure
OS_INTERNAL_FAILURE_COREO P0606 | This monitor checks [The OS has detected a serious failure such that, as determined by the [None [Always Enabled 10 msec [Type A. MIL fumination.
Failure in a hardware system that the OS depends on. [0S vendor, it cannot continue safe operation on at least 1 CPU. This
s most likely because of a failure in a hardware system that the OS
depends on.
OSINTERNAL_FAILURE_COREL P0606 | This monitor checks - [The OS has detected a serious failure such that, as determined by the [None [Always Enabled 10 msec [Type A. MIL llumination.
Failure in a hardware system that the OS depends on. [0S vendor, it cannot continue safe operation on at least 1 CPU. This
s most likely because of a failure in a hardware system that the OS
depends on.
OS_INTERNAL_FAILURE_COREZ PO606 | This monitor checks It [The OS has detected a serious fallure such that, as determined by the [None [Always Enabled 0 msec [Type A. MIL Numination.
Failure in a hardware system that the OS depends on. [0S vendor, it cannot continue safe operation on at least 1 CPU. This
s most likely because of a failure in a hardware system that the OS
ldepends on.
|RTOS_FAILURE_COREO PO606 _[This monitor checks It [EB OS detects an error situation and calls ErorHook witha status _[None [Always Enabled 5*Number of errors in 10ms [Type A. MIL llumination.
Software Error code for which there is no other fault code. update Cycle
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Ifomponem/ System Fault Code  |Monitoring Strategy Description IF_auH Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
RTOSFAILURECOREL P0O606 [ This monitor checks i EB OS detects an eror situation and calls ErorHook with a status _|None, [Always Enabled S*Number of errors in 10ms [Type A. MIL lumination.
Software Error code for which there is no other fault code. update Cycle
[RTOS_FAILURE_COREZ PO606 [ This monitor checks If [EB OS detects an error situation and calls ErrorHook with a status __[None [Always Enabled 5*Number of errors in 10ms [Type A. MIL fumination.
Software Error code for which there is no other fault code, update Cycle
UNEXPECTED_EXCEPTION_COREO PO606 | This monitor checks if [The CPU detects a situation where it cannot successfully complete an_[None [Always Enabled 10 msec [Type A. MIL llumination.
Software Error instruction, such no memory exists at the read/write address or
Partial Microcontroller Failure instruction code is invalid. The CPU branches to a predefined Trap
address and control is transferred to the Elekirobit OS. The EB OS will
call ProtectionHook with status code
£_OS_PROTECTION_EXCEPTION provided the following two aspects
are true. 1- The trap was not a normal function of the OS. 2- The
OS does not have another more specific error code to use, such as
E_OS_PROTECTION_MEMORY for a MPU violation.
UNEXPECTED_EXCEPTION_COREL PO606 | This monitor checks It [The CPU detects a situation where It cannot successfully complete an [None [Aways Enabled 0 msec [Type A. MIL Numination.
Software Error instruction, such no memory exists at the read/write address or
Partial Microcontroller Failure instruction code is invalid. The CPU branches to a predefined Trap
address and control is transferred to the Elekirobit OS. The EB OS will
call ProtectionHook with status code
E_OS_PROTECTION_EXCEPTION provided the following two aspects
are true. 1- The trap was not a normal function of the OS. 2- The
0S does not have another more specific error code to use, such as
E_OS_PROTECTION_MEMORY for a MPU violation.
UNEXPECTED_EXCEPTION_COREZ PO606 | This monitor checks If [The CPU detects a situation where it cannot successfully complete an [None, [Always Enabled 10 msec [Type A. MIL llumination.
Software Error such no memory exists at the readiwrite address or
Partial Microcontroller Failure instruction code is invalid. The CPU branches to a predefined Trap
address and control is transferred to the Elekirobit OS. The EB OS will
call ProtectionHook with status code
E_OS_PROTECTION_EXCEPTION provided the following two aspects|
are true. 1—The trap was not a normal function of the OS. 2—The
S does not have another more specific error code to use, such as
E_OS_PROTECTION_MEMORY for a MPU violation.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
FSMC_MISMATCH_VELOCITY P060G | This monitor checks - [ Mismatched Wheel Velocity Failure [Tolerance of any wheel velocity calculations is > +- |- High wheel acceleration inhibits this routine 35ms [Type A. MIL lumination.
|+ Defective 10 km/h
+ Microprocessor + Both micro 1 and micro 2 are calculating the velocity for each wheel
- Atleast one All wheel speeds computed by the micro 1 are transmitted to the micro
|+ wheel velocity 2 every loop time. The micro 2 compares them to the appropriate
+ calculation velocities received from the micro 1
+ between
+ Micro 1 and
+ Micro 2 does not agree
LOGICAL_SEQUENCE_FAULT_COREO POG06 | This monitor checks It I the software finds mismatch in current sequence compared to Fault is setif LSM flag in Core 0 1s set. [Continuous Failsafing T count [Type A. MIL Numination.
Improper sequencing of runnables predefined sequence of the runnables then LSM flag in Core 0 is set
TOGICAL_SEQUENCE_FAULT_COREL P0O606 | This monitor checks i [ the software finds mismatch in current sequence compared to Fault is set if LSM flag in Core 11s set, [Continuous Failsafing T count [Type A. MIL lumination.
Improper sequencing of runnables predefined sequence of the runnables then LSM flag in Core 1 is set.
TOGICAL_SEQUENCE_FAULT_COREZ PO606 | This monitor checks It T the software finds mismatch in current sequence compared to Fault is set T LSM flag in Core 215 set. [Continuous Failsafing T count [Type A. MIL Mumination.
Improper sequencing of runnables predefined sequence of the runnables then LSM flag in Core 2 is set
CPU_FAILURE_SEVERITY_X PO606 | This monitor checks If [The SW shall configure the MCU's fault manager to signal MCU faults |See Aurix_Alarms_Update.xixs for which alarm - Power Switch in ON [Type A. MIL llumination.

- Defective microprocessor
- Improper Application Code

via alarm but don't require the MCU to be held in reset.

indicates what MCU faults and set the
CPU_FAILURE_SEVERITY_X fault.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
CPU_FAILURE_SEVERITY_Y P0O606 | This monitor checks i [Activates the FSP then checks to see if it ruly got activated T Polaris feedback does not match FSP command |- Power Switch in ON [Type A. MIL lumination.
+ Defective microprocessor Also, checks to see if the ASIC saw the FSP pin activate
- Improper Application Code If Aurix feedback does not match FSP command
CPU_FAILURE_SEVERITY_TRANSIENT P0606 | This monitor checks I [The SW shall configure the MCU's fault manager to signal MCU faults | See Aurix_Alarms_Update xixs for which alarm - Power Switch in ON [Type A. MIL llumination.
+ Defective microprocessor via alarm and configures hardware intervention to hold MCU in reset.  [indicates what MCU faults and set the
+ Improper Application Code [When the alarm occurs, SW stores information in NVRAM. Onthe  |CPU_FAILURE_SEVERITY_TRANSIENT fault
Inext Ignition cycle if SW sees indication stored in NVRAM that
indicates we had an FSP occur, we set the fault. Note: There is no
lgaurantee that SW is able to write to NVRAM depending on what has
failed
SYS_ASIC_SYNC_TIME_MISMATCH_FAULT P0O606 | This monitor checks I At each valid SYNC edge, the ASIC shall store the time between that | The MCU shall measure time between SYNC edges |+ Polaris is inftialized 15 msec [Type A. MIL llumination.
+ Defective system ASIC ledge and the prior valid SYNC edge in the Prior SYNC Interval Time  [(based upon the MCU clock) and verify the time
SPI register field. matches the ASIC's Prior SYNC Interval Time SPI
field
SYS_ASIC_TARGET_CURRENT_DETECT PO606 | This monitor checks It fests all pass on next ignition cycle Periodically (e.9. once per ignition cycle), the MCU |- Polaris 1s infiahzed T5 msec [Type A. MIL Mumination,

When any ABS ISOs, NO DAP or PEDAL_SIM
solenoids are:

+ Shorted Solenoid OR

+ Open Solenoid Driver OR

+ Open Fiyback diode OR

+ Power input to module is noisy

commands the maximum coil current with the solid
state relay off for three, 5ms SW loops. SW checks
the "CC_DRx High Target Unreachable” SP! flag
each 5ms SW loop from time of the first maximum
current command to two loops after the third
command loop (i.e. 5loops total). At any point, if the|
"CC_DRx High Target Unreachable" SPI flag is read
back high, the High Target Current Unreachable
diagnostic test passes, and the remainder of the
High Target Current Unreachable test (command
and flag read backs) are aborted. If the "CC_DRx
High Target Unreachable” flag is never set during
the 5 read loop, the diagnostic test fails. Periodically
(e.g. once per ignition cycle), the MCU shall
command the minimum non-zero coil current with
the solid state relay on for three, 5Sms SW loops. SW
shall check the “CC_DRx Low Target Unreachable”
SPI flag each 5ms SW loop from time of the first
minimum current command to two loops after the
third command loop (i.e. 5 loops total). At any point,
if the "CC_DRx Low Target Unreachable” SP! flag is
read back high, the Low Target Current Unreachable
diagnostic test passes, and the remainder of the Low
Target Current Unreachable test (command and flag
read backs) are aborted. If the "CC_DRx Low Targe]
Unreachable" flag is never set during the 5 read
loop, the diagnostic test fails.
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Component/ System

Fault Code

Monitoring Strategy Description

[Fault Detection Criteria

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

SYS_ASIC_DRIVER_SHORT_DETECT

PO606

[This monitor checks if:
- Defective system ASIC

- The ASIC shall not automatically inhibit the Shorted Driver Detection
(SM37) when the SSR is off.

Periodically (e.g. once per ignition cycle), the MCU
shall disable the SSR, enable the CC_DRx and
DROX drivers, command OA or 0% duty cycle, and
verify that the Open Coil / Shorted Driver Warning
Valid bits are set, and verify that a Shorted Driver
(Warning is reported on each driver channel.

[+ Polaris is initialized

15 msec

[Type A. MIL lumination.

SYS_ASIC_SSR_SELF_TEST_FAILED

P0604

[This monitor checks Tt

- Solid State Relay problem
+ Defective ASIC

- PCB problem

[+ The MCU performs various tests on the Solid State Relay during
System Self Test.

(T2) SelCommand. Waichdog Counter Value SPI Tetd = 0, WDEN pin
low. the Enable Failsafe SSR SPI bit = 0, and the SSR Shut Of Pin low

(= o)
(10) Verity the Coil Supply Volage is low

(22) Set the WDEN pin high, the Enable Faisafe SSR SPI bit= 1, and
the SSR Shut OffPin high (= on). Do not senice the Waichdog
20 verity the Coil Supply Voltage is low.

(32) Senvice Waichdog uni the Watchdog Counter Value SPI field = 6.
(ab) very the Cofl Supply Voltage is low.

(42) Set the WDEN pin low, then service the Watchdog once, such that
ihe atchdog Counter value P! field = 7.
(40) verity the Coil Supply Voltage is low.

(52) Set the Enable Faiisate SSR SPI bit = 0, then set the WDEN pin
righ.
(5b) verity the Coil Supply Voltage is low.

(52) Set the SR Shut Off Pin low (= off), then set the Enable Faisafe
[SSR SP1 bic = 1.
(6b) Very the Coil Supply Voliage is low.

(72) Allow the Watchdog to timeout, then set the SSR Shut Off Pin high
(= o). The ume between (42) and (7a) shouid be counted toward the
equired tmeout ime. If the tme between (42) and (7) & more than
[34ms. a watchdog senice: event must be added in-between to prevent
Jine Watchdog from timing out before (7a).

(7b) Verify theCoil Supply Voltage is low and verify the Watchdog
Counter Value SP field = 0.

it any of the above tests failed , retry the re enable al the inpus that are]
being disabled for his test, and re run tis test two more times. Ifitis
i failed then set the faut.

[t any of the above tests falled , retry the re enable al the inpus that are]
being disabled for this test. and re run ths test two more times. Ifitis
i faled then set the faul.

- Runs during initialization

30 msec

[Type A. MIL Mumination.

SYS_ASIC_WDOG_COUNT_TEST_FAILED

P0606

This monitor checks T
- Watchdog problem
 Defective ASIC

- PCB problem

[~ This faut tests the watchdog by purposefully allowing the watchdog to|
ime out and checking to see how the watchdog reacts

[Allow the Watchdog to timeout. Timeout shall occur
34ms to 42ms after the last watchdog service
occurred, The time taken to timeout the watchdog
counter should be counted toward the required
timeout time. If the time is not in a range of 34 to 42
msec this fault should set

[~ Runs during mitahzation

34 msec

[Type A. MIL Mumination.

WDOG_DYNAMIC_TEST_FAILURE

P0606

[This monitor checks if

+ Defective printed circuit board.
-+ Defective ASIC.

|+ Defective microprocessor.

- Watchdog Dynamic Test Failure

- The micro sends a bad watchdog response value back to the ASIC
periodically to verify that the ASIC does move towards disabling the
system when the watchdog is not correctly being updated. Each loop,
the watchdog status counter is checked. After the bad value is sent,
the logic tests the status counter to verify that it moved towards
disabling the system. If the ASIC operation did not move towards
disabling the system, the logic assumes that the watchdog is not able
to function properly. As a result, the logic disables the system
because the watchdog operation cannot be assumed to be correct. 2
loccurrences of this failure is needed to set the fault.

M the ASIC operation has not moved towards
disabling the system, the logic assumes that the
watchdog is not able to function properly. As a
result, the logic disables the system because the
watchdog operation cannot be assumed to be
correct.

2 occurrences of this failure is needed to set the
fault.

[+ Power Switch is ON

10 msec

[Type A. MIL llumination.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SYS_ASIC_UL_UV_RESET_FAULT PO606 _[This monitor checks i [When the US or U Undervoltage Diagnostic SPI bit is set, the ASIC _|The MCU shall detect a fault if it does not receive a |- Runs during initialization 10 msec [Type A. MIL lumination.
+ ASIC power supply block problem raises the effective US out of range lower warning level, or the U3 reset within the expected time. If a reset occurs, the
+ Defective ASIC undervoltage fault threshold above the maximum US or U3 regulation [MCU shall check NVM and the ASIC's Reset Source
- PCB problem voltage, thus forcing a US out of range warning or U3 undervoltage  [SPI Register, and verify that the reset was due to a
faut planned test
Periodically, the MCU shall store a flag in NVM indicating that it will
perform a US, U3 or U1 undervoltage diagnostic. The MCU shall then
force one of the three test modes and start a timer.
SYS_ASIC_OSCI_RESET_TEST_FAULT POG06 | This monitor checks It [+ The ASIC shall provide a means to periodically verify that the ASIC is | The MCU shall detect a fault if t does not receive a_| Runs during initialization 10 msec [Type A. MIL Mumination.
- Oscillator problem capable of detecting an Oscillator Fault condition and entering the reset within the expected time. If a reset occurs, the
+ Defective ASIC Oscillator Fault Power-down Mode. MCU shall check NVM and the ASIC's Reset Source
- PCB problem SPI Register, and verify that the reset was due to a
- From within TRW Test Mode, the ASIC shall provide Main and planned test.
[Supervisor Oscillator Diagnostic bits, which are capable of diving the
Imain oscillator frequency by 2, stopping the main oscillator, dividing
the supervisor oscillator frequency by 2, and stopping the supervisor
oscillator.
- Periodically (e.g. once per ignition cycle) the MCU shall store a flag in
INVM indicating that it will perform a oscillator diagnostic. The MCU
shall then force one of the four oscillator test modes and start a timer.
SYS_ASIC_LOGIC_RST_STUCK_DETECT P60 | This monitor checks i - The MCU continuously monitors the External LOGIC_RST Reset SPI [The MCU shall read the ASIC's External - Continuous failsafing 15 msec [Type A. MIL llumination.
 Reset source register problem bit within the Reset Source Register. LOGIC_RST Reset SPI field
- ASIC problem
- PCB problem If the SPI bit is high, fault is set
MULTIPLE_STARTUP_FAILURE PO606 | This monitor checks It [The Nbrary of micro safety tests are run at every power-up. If any test |Any two different Safety Test flags are reported as _[Enabled at power up T count [Type A. MIL Numination.
- Defective CPU fails the results are stored and the system is soft reset. If after the FAILED in two consecutive tests
reset, any different test or procedure fails then a
MULTIPLE_STARTUP_FAILURE is latched
SBSTCOREZFAILURE P0O606 | This monitor checks It Fault s set if SafeTib test "CpUTSL_CpuSbstPTst()" fails Every 1 second the SafeTlb test [Continous - Always enabled T Count [Type A. MIL llumination.

Failure of the CPU core

"CpuTst_CpuSbstPTst()" is run. The faultis set if it
returs a failure
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MIL lllumination

- Defective CPU

registers and compare each register value to the value that the MCAL
has previously written to it. If there is a difference, then the SMU will
[be unlocked, the register updated, and then the SMU will be put back
to its previous state. The register will then be checked again. If it
fails 3 times, then the
[SMU_CONFIG_REGISTER_READBACK_FAILURE will be set.

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time
UNIMPLEMENTED_INTERRUPT_COREO P060G | This monitor checks if [When the failsafe is called during runtime, it will loop through all the _|If SRPN bits in SRC register of Interrupt router is __[Continuous Failsafing 300 counts [Type A. MIL lumination.
Defective CPU [SRC registers to find if there is any pending interrupt from disabled [zero then the fault will setif SRR bit of SRC register
interrupt source is set
ADC_FAILURE POGOB | This monitor checks I [Fault sets under the following circumstances: An AD pin is read. T (pulled down value read > iniial value read * 0.8) _|performed at power up T count [Type A. MIL Numination.
- Defective CPU Using the Conversion Diagnostics, a pull down s tied to the pin and  |OR If (pulled up value read < initial value read * 1.2)
read again. Then, a pull up is tied to the pin, and read again. Then, [OR If (reread value > initial value read*1.03) OR If
the pull devices are removed, and the pinis read a 4th time. The fault |(reread value < initial value read *0.97) THEN Set
will be set if the pull down did not pull the value down by at least 20%, |ADCFAILURE
or, the pull up did not pul the value up by at least 20%, or the reread
value changed from the initial value by more than 3%. Repeat on
another AD pin.
RESETSSCHECKFAILURE PO606 | This monitor checks i [After a warm reset the RSTCONZ.CSS bits are checked. If any are 0, |If (warm reset == TRUE) AND (RSTCONZ2.CSS == _ [performed at power up T count [Type A. MIL lumination.
| Defective CPU then the fault will be set 0)
SPB_FAILURE PO606 | This monitor checks It [The correct value of different registers shall be tested o ensure the _|Each of the required registers will be read during __[Power Switch 15 ON T00msec [Type A. MIL Mumination.
failed System Peripheral Bus proper functioning of the SPB address lines. Fault setif any of the  [runtime to see if they provide the expected value
registers have an unexpected value after 5 consecutive checks in the  [that was loaded during initialization
20 ms task
'SMU_CONFIG_REGISTER_READBACK_FAILURE P0O606 | This monitor checks It after the SMU has been initialized it will loop through a table of SMU _ |register value is not equal to test value written to it [performed at power up T count [Type A. MIL llumination.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SBCU_CONFIG_REGISTER_READBACK_FAILURE P060G | This monitor checks after the SMU has been initialized it will loop through a table of SMU _|register value is not equal to test value written o it _[performed at power up T count [Type A. MIL llumination.
 Defective CPU registers and compare each register value to the value that the MCAL
Ihas previously written to it. If there is a difference, then the SMU wil
be unlocked, the register updated, and then the SMU will be put back
to it's previous state. The register will then be checked again. If it
fails 3 times, then the
ISMU_CONFIG_REGISTER_READBACK_FAILURE will be set.
WDT_CONFIG_REGISTER_READBACK_FAILURE P0606 | This monitor checks [On intialization: One or more of these Safety Watchdog registers has |any register has an incorrect value for four [Enabled at power up 4 count [Type A. MIL fumination.
- Defective CPU an incorrect value: consecutive checks
WDTSCONO REL
DTSCONLIRO
DTSCONLIRL
WDTSCON1.DR
WDTSCONL.UR
WDTSCONL.TCTR
During runtime: One or more of these CPUO Watchdog registers has
an incorrect value for 4 consecutive checks:
WDTCPUOCONO REL
WDTCPUOCONLIRO
DTCPUOCONLIRL
WDTCPUOCONL.DR
WDTCPUOCONLUR
WDTCPUOCONL.TCTR
CPU_BUS_MPU_CONFIG_REGISTER_READBACK_FAILURE P60 | This monitor checks i after the MPU has been initialized it willloop through a table of MPU _|register value 1s not equal to test value written to it _[performed at power up T count [Type A. MIL llumination.
|+ Defective CPU registers and compare each register value to the value that the MCAL
Ihas previously written to it. If there is a difference, then the MPU wil
be unlocked, the register updated, and then the SMU will be put back
to it's previous state. The register will then be checked again. If it
fails 3 times, then the
[CPU_MPU_CONFIG_REGISTER_READBACK_FAILURE will be set
TMU_MPU_CONFIG_REGISTER_READBACK_FAILURE POG0G | This monitor checks It after the MPU has been intialized it willloop through a table of MPU __|register value 1s not equal to test value written to it _[performed at power up T count [Type A. MIL Numination.
- Defective CPU registers and compare each register value to the value that the MCAL
Ihas previously written to it If there is a difference, then the MPU will
be unlocked, the register updated, and then the SMU will be put back
o it's previous state. The register will then be checked again. If it
ails 3 times, then the
[CPU_MPU_CONFIG_REGISTER_READBACK_FAILURE will be set
PB_MICRO_REGISTER_READBACK_FAILURE P0O606 | This monitor checks It [The ECU provides the capability to ensure the data integrity of register |register value is not equal to test value written to it _[performed at power up T count [Type A. MIL llumination.

- Defective CPU

[The software shall ensure the data integrity of the register configuration|
and compare the calculated checksum against an expected value
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- Bad Motor Driver Circuit
- Bad motor driver ASIC
- Bad motor

normal range (+/- SPUT_ISENSE_MAX_CM_ISHIFT), this fault is set.

common mode I-sense offset (positive & negative
togethen), is outside +/- maximum common mode
offset range (from the zero offset reading), this fault
is raised.

AND
[Motor rotating below +/-8.3mrev/s

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SAFETY_LIB_DETECTED_FAILURE PO606 | This monitor checks If [The library of micro safety tests are run at every power-up. If any test |Any one Safety Test flag is reported as FAILED in _ [Enabled at power up T count [Type A. MIL lumination.
 Defective CPU fails the results are stored and the system is soft reset. If after the  [two consecutive tests
reset, the same test or procedure fails then a
[SAFETY_LIB_DETECTED_FAILURE is latched
STMPLAUSIBILITYFAILURE POG06 | This monitor checks If [STM and TBU timers are read without interrupt between, then after 20_|The difference between the System Timer and Time [Enabled at power up 105 msec [Type A. MIL fumination.
- Defective CPU [ms, STM and TBU elaspsed times are read without interrupt between ~[Base Unit channel 1 >= 2.5%
the readings, the 2.5% error is checked and Up/down failsafe monitor
function is called. The fault is continiously checked every 20 ms.
[EVR_CFGMON_FAILURE P60 | This monitor checks i [The Power Management Status Register is checked at power-up. Two |If any of the checked flags are FALSE then the fault_[performed at power up T count [Type A. MIL lumination.
| Defective CPU configuration bits are checked. Also the EVR Active flag is checked.  [is set immediately
RAM_STARTUP_MBIST_FAILURE P0604 | This monitor checks It [The micro runs a RAM sell test at power-up. If a failure 1s detected the |If the failed bit s TRUE then set the fault [performed at power up T count [Type A. MIL Numination.
- Defective CPU the BIST is rerun after a warm reset. If a failure still exists then the
failed bit will be set
MD_PU_I_SENSE_COMMON_MODE_FAULT C0596 | This monitor checks if f {common mode Isense offset - zero Isense offset) is outside the _ |If the current sampled at power-up with an injected _ |Battery voltage between 7.1v and 18v T count/L ms [Type A. MIL llumination.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MD_PUJ_SENSE_NEGATIVE_FAULT C0596 | This monitor checks if [T {zero Isense offset - negative Isense offset } is outside the normal | the current sampled at power-up with an injected _|Battery voltage between 7.1v and 18V T count/L ms [Type A. MIL lumination.
+ Bad Motor Driver Circuit range (SPUT_ISENSE_MIN_NEG_ISHIFT to negative I-sense offset, is outside minimum to [AND
+ Bad motor driver ASIC [SPUT_ISENSE_MAX_NEG_ISHIFT), this fault is set maximum negative offset range (from the zero offset [Motor rotating below +/-8.3mrev/s
+ Bad motor reading), this fault is raised.
'MD_PU_I_SENSE_POSITIVE_FAULT C0596 | This monitor checks [T {positive Isense offset - zero Isense offset} is outside the normal __|If the current sampled at power-up with an injected _[Battery voltage between 7.1v and 18v T count/I ms, [Type A. MIL fumination.
+ Bad Motor Driver Circuit range (SPUT_ISENSE_MIN_POS_ISHIFT to positive I-sense offset, is outside minimum to AND
+ Bad motor driver ASIC [SPUT_ISENSE_MAX_POS_ISHIFT), this fault is set maximum positive offset range (from the zero offset [Motor rotating below +/-8.3mrev/s
+ Bad motor reading), this fault is raised
MD_IEM_OCCURRENCE_FAULT C0582 | This monitor checks if [Compares the number of fimes each electric drive interrupt has [The occurrence counter of any enabled motor [ECU s not shutting down T count/4 ms, [Type A. MIL llumination.
+ Bridge FET failure occurred in a 4ms period, and sets if the interrupt count does not fall in [interrupt is outside an expected interval.
[+ Invalid execution rate of a motor interrupt. Jan acceptable range
MD_IEM_PLAUSIBILITY_FAULT C0582 | This monitor checks T [THS fault sets f a motor control Interrupt 1s executed with the wrong | Eher a motor Interrupt has been executed which _ [Motor Drive is in elther "Runming” or "Paused” state (1. not in "Init or |1 count [Type A. MIL Numination.
- Bridge FET failure proirity level, or an interrupt is executed when it should be disabled.  [wasn't explicitly enabled intermediate "Resuming" or *“Terminated" state)
- Invalid execution reason of a motor interrupt
MD_MOTOR_PHASE_VOLTAGE_1_HIGH_FAULT CO57F | This monitor checks if [When phase 1 voltage is high, the microcontroller shall capture MI_PHI_SEN phase voltage high < 3.46V. [executed when the Inverter FET is switched on 18 msec/128 counts

Bridge FET failure

(M1_PH1_SEN phase voltage high}, if {M1_PH1_SEN phase voltage
high) is less than RT_PHASE_VOLTAGE_HIGH_MIN then this fault is
raised.

[Motor Phase Voltage HIGH Test is executed when the Inverter FET is
Iswitched on. IF motor phase <n> voltage < PHASE VOLTAGE
[THRESHOLD HIGH THEN faulty bucket is incremented

[Motor PWM is on

[Type A. MIL llumination.
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Component/ System
MD_MOTOR_PHASE_VOLTAGE_1_LOW_FAULT

Fault Code  |Monitoring Strategy Description

C0580 | This monitor checks if:

230BDGO03B EBCM Su

[Fault Detection Criteria

mmary Tables

[Threshold Value

Bridge FET failure

[When phase 1 voltage is low, the microcontroller shall capture

M1_PH1_SEN phase voltage low > 0.99V

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

MD_MOTOR_PHASE_VOLTAGE_2_HIGH_FAULT

CO57F | This monitor checks .
Bridge FET failure

{M1_PH1_SEN phase voltage low}, if {M1_PH1_SEN phase voltage

is raised

Motor Phase Voltage LOW Test is executed when the lower Inverter
FET is switched on. IF motor phase <n> voltage > PHASE VOLTAGE
[THRESHOLD LOW THEN faulty bucket is incremented

When phase 2 voltage is high, the microcontroller shall capture

low} is greater than RT_PHASE_VOLTAGE_LOW_MAX then this fault

[executed when the lower Inverter FET is switched on.
[Motor PWM is on

18 msec/128 counts

[Type A. MIL lumination.

MD_MOTOR_PHASE_VOLTAGE_2_LOW_FAULT

C0580 | This monitor checks
Bridge FET failure

{M1_PH2_SEN phase voltage highy, if {M1_PH2_SEN phase voltage

high} is less than RT_PHASE_VOLTAGE_HIGH_MIN then this fault is
raised.

Motor Phase Voltage HIGH Test is executed when the Inverter FET is
switched on. IF motor phase <n> voltage < PHASE VOLTAGE
THRESHOLD HIGH THEN faulty bucket is incremented

TWhen phase 2 voltage is low, the microcontroller shall capture

MI_PHI_SEN phase voltage high < 3.46V

M1_PHI_SEN phase voltage low > 0.99V

lexecuted when the Inverter FET is switched on.

18 msec/128 counts

[Type A. MIL fumination.

MD_MOTOR_PHASE_VOLTAGE_3_HIGHF AULT

CO57F _ [This monitor checks T
Bridge FET failure

[{M1_PH2_SEN phase voltage low}, if {(M1_PH2_SEN phase voltage

low} is greater than RT_PHASE_VOLTAGE_LOW_MAX then this fault
s raised.

Motor Phase Voltage LOW Test is executed when the lower Inverter

FET is switched on. IF motor phase <n> voltage > PHASE VOLTAGE
[THRESHOLD LOW THEN faulty bucket is incremented

[When phase 3 voltage s high, the microcontroller shall capture

MI_PHI_SEN phase voltage high < 3.46V

[executed when the lower Inverter FET is switched on.

18 msec/128 counts

[Type A. MIL llumination.

MD_MOTOR_PHASE_VOLTAGE_3_LOW_FAULT

C0580 | This monitor checks f
Bridge FET failure

{M1_PH3_SEN phase voltage highy, if {M1_PH3_SEN phase voltage
high} is less than RT_PHASE_VOLTAGE_HIGH_MIN then this fault is
raised

Motor Phase Voltage HIGH Test is executed when the Inverter FET is
switched on. IF motor phase <n> voltage < PHASE VOLTAGE
THRESHOLD HIGH THEN faulty bucket is incremented

[When phase 3 voltage is low, the microcontroller shall capture

[executed when the Inverter FET is switched on.

18 msec/128 counts

[Type A. MIL Numination.

{M1_PH3_SEN phase voltage low}, if {(M1_PH3_SEN phase voltage

low} is greater than RT_PHASE_VOLTAGE_LOW_MAX then this fault
s raised

Motor Phase Voltage LOW Test is executed when the lower Inverter
FET is switched on. IF motor phase <n> voltage > PHASE VOLTAGE
[THRESHOLD LOW THEN faulty bucket is incremented

M1_PH1_SEN phase voltage low > 0.99V

[executed when the lower Inverter FET is switched on.

18 msec/128 counts

[Type A. MIL llumination.
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Maturation Time

MIL lllumination

Component/ System

Fault Code

Monitoring Strategy Description

[Fault Detection Criteria Th

reshold Value

[Secondary Parameter and Enable Condition

400 ms

[Type A. MIL lumination.

'MD_PU_PHASE_1_STUCK_HIGH_FAULT

CO57F

This monitor checks if
+ Top FET shorted

+ Top FET drive stuck on or
 Phase sense stuck high

be performed to check no top or bottom FET s short circuit be
she

Drive stage power up tests confirm that with all FETs off, no phases
are driven, Phase voltages checked against expectation, if high raise
fault

Prior to initialising and enabling the bridge driver a power up test shall_|If the motor phase 1 voltage is near to battery level,

fore the bridge is activated, probably caused by a
ort circuit top motor FET, the fault is raised.

The motor phase 1 voltage 15 near (o OV, before the

[Battery/link between 7.1v and 18v

[Battery/link between 7.1v and 16v

400 ms

[Type A. MIL fumination.

'MD_PU_PHASE_1_STUCK_LOW_FAULT

C0580

[This monitor checks if:

- Bottom FET shorted

+ Bottom FET drive stuck on or
[+ Phase sense stuck low

Prior (o initialising and enabling the bridge driver a power Up test shall it
be performed to check no top or bottom FET is short circuit

ci
Drive stage power up tests confirm that with all FETs off, no phases
are driven, Phase voltages checked against expectation, if low raise
fauit

bridge is activated, probably caused by a short

ircuit bottom motor FET, the fault is raised.

400 ms

[Type A. MIL llumination.

'MD_PU_PHASE_2_STUCK_HIGH_FAULT

CO57F

This monitor checks -
+ Top FET shorted

+ Top FET drive stuck on or
- Phase sense stuck high

Prior to initalising and enabling the bridge driver a power Up test shall it
be performed to check no top or bottom FET is short circuit

Drive stage power up tests confirm that with all FETs off, no phases
are driven, Phase voltages checked against expectation, if high raise
rault

before the bridge is activated, probably caused by a
short circuit top motor FET, the fault is raised.

The motor phase 1 voltage 1s near to battery level,

[Battery/link between 7.1v and 18v

[Battery/link between 7.1v and 18v

200 ms

[Type A. MIL Numination.

MD_PU_PHASE_2_STUCK_LOW_FAULT

C0580

This monitor checks T
- Bottom FET shorted

|+ Bottom FET drive stuck on or
- Phase sense stuck low

Prior to intialising and enabling the bridge ariver a power Up test shall [T
be performed to check no top or bottom FET is short circuit

Drive stage power up tests confirm that with all FETs off, no phases
are driven, Phase voltages checked against expectation, if low raise
fault

bridge s activated, probably caused by a short
circuit bottom motor FET, the fault is raised.

T the motor phase 2 voltage s near to OV, before the

400 ms

[Type A. MIL llumination.

MD_PU_PHASE_3_STUCK_HIGH_FAULT

CO57F

[This monitor checks if
-+ Top FET shorted

+ Top FET drive stuck on or
+ Phase sense stuck high

Prior to initialising and enabling the bridge driver a power Up test shall
be performed to check no top or bottom FET is short circuit

Drive stage power up tests confirm that with all FETs off, no phases
are driven, Phase voltages checked against expectation, f high raise
[fault

I the motor phase 1 voltage is near to battery level,
before the bridge is activated, probably caused by a
short circuit top motor FET, the fault is raised.

[Battery/link between 7.1v and 18v

EBCM Section 62

of 136

133 of 2,051



230BDG03B EBCM Summary Tables

Component/ System

Fault Code

Monitoring Strategy Description

[Fault Detection Criteria

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

MD_PU_PHASE_3_STUCK_LOW_FAULT

0580

This monitor checks if

- Bottom FET shorted

|+ Bottom FET drive stuck on or
- Phase sense stuck low

Prior to initialising and enabling the bridge driver a power up test shall
be performed to check no top or bottom FET is short circuit

Drive stage power up tests confirm that with all FETs off, no phases
are driven, Phase voltages checked against expectation, if low raise
fault

If the motor phase 3 voltage is near to Ov, before the
bridge is activated, probably caused by a short
circuit bottom motor FET, the fault is raised.

[Battery/link between 7.1v and 18v

400 ms

[Type A. MIL lumination.

'MD_PU_BRIDGE_BH1_UV_FAULT

C0580

[This monitor checks if:
[+ ECU hardware failure

Bridge ariver boostrap high side 1 capacitor under voltage fault
reported during Bridge driver configuration

[With bridge enabled and SOFF off, the FET ILLis
driven for 200us. After 200us, "high side buffer
capacitor 1 under voltage” error in internal error
register is still set.

[Battery voltage between 7.1v and 18v
D

Motor rotating below +/-8.3mrev/s

1 count/Ims

[Type A. MIL fumination.

MD_PU_BRIDGE_ERR_STUCK_HI_FAULT

C0582

This monitor checks -
- Bridge Driver ERR line connectivity
- Bridge driver incorrect operation

Verity Erfor ine goes active (low), when error condition 1s injected.

During self test, the Bridge Driver HW error output
pin (OHWAB_BRIDGE_1_ERROR) was not active,
[when Current Sense Amplifier 1&2 - Gain 2 was set
to ainvalid value

[Battery voltage between 7.1v and 18v
AND
IMotor rotating below +/-8.3mrev/s

32 ms

[Type A. MIL lumination.

MD_PU_BRIDGE_ERR_STUCK_LO_FAULT

C0582

This monitor checks T
- Bridge Driver ERR signal connectivity.

[Verffy Error ine goes inactive (nigh), when ijected error condition 1
removed

[When Bridge configuration 1s Started by driving the
HW output Pin (IOHWAB_BRIDGE_1—INHIBIT)
inactive, the HW Input Pin
(IOHWAB_BRIDGE_1_ERROR) stays active.

[Battery voltage between 7.1v and 18V
D

Motor rotating below +/-8.3mrev/s

20 - 30ms

[Type A. MIL Numination.

MD_PU_BRIDGE _INIT_TIMEOUT_FAULT

C0582

[This monitor checks if
- Micro controller SPI failure
+ Bridge Driver failure.

Verity Bridge Driver initialization completed within
[SPUT_DRV_INIT_MAX_TIME.

If initialization of the bridge driver does not occur
within 100ms @ 1ms /bit

[Battery voltage between 7.1v and 18v
AND

[Motor rotating below +/-8.3mrev/s

1 count/Ims

[Type A. MIL llumination.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MD_PU_BRIDGE_MAX_POWER_DOWN_FAULT C0582 | This monitor checks if: [Allow only BD_PU_MAX_POWER_DOWN_CYCLES of retry, during |the number of power down cycles during a bridge [Battery voltage between 7.1v and 18v 1 count/Ims [Type A. MIL lllumination.
+ Incorrect Bridge Driver operation Bridge Driver power up sequence. driver power up sequence exceeds 3 AND
IMotor rotating below +/-8.3mrev/s
MD_PU_BRIDGE_OC_TIMEOUT_FAULT C0582 | This monitor checks [Verify intermediate over current tests are completed within Immediate overcurrent tests are not completed [Battery voltage between 7.1v and 18v 2 counts/zms. [Type A. MIL Numination.
- Incorrect Bridge Driver operation [SPUT_DRV_OVER_CURRENT_MAX_TIME. within 10ms @ 0.1us/bit AND
Motor rotating below +/-8.3mrev/s
MD_PU_BRIDGE_OCT_NOT_COMPLETED C0582 | This monitor checks - [Verify over current test is completed within overcurrent tests are not completed within 50ms @ _[Battery voltage between 7.1v and 18v 2 counts/zms. [Type A. MIL lumination.
+ Incorrect Bridge Driver operation [SPUT_DRV_OCT_MAX_EXECUTION_TIME 0.1us/bit AND
IMotor rotating below +/-8.3mrev/s
MD_PU_BRIDGE_UNACCEPTABLE_ERR C0582 | This monitor checks T [Verify no Un-acceptable errors are reported by Bridge device during |1 the below unacceptable error bits are set. [Battery voltage between 7.1v and 18V 3 counts/3ms, [Type A. MIL Numination.
- Incorrect Bridge Driver operation power up. - Global test mode (gtm) AND
- Overvoltage Internal Regulator 6 Error Motor rotating below +/-8.3mrev/s
(err_ov_regb)
- Charge Pump 1 Overload Error(err_cp1)
- Charge Pump 2 Overload Error (err_cp2)
- Overtemperature Shutdown (sd_ot)
- Charge PumpOvervoltage Shutdown at Pin CB or
Pin CH2-CL2 (sd_ov_cp),
- Vs Path Charge Pump Input Overload (sd_cp1),
- Overtemperature Detection (err_ot_w)
- Latent Fault Warning (ifw)
- Error Correction of Control Register
Failed(ctrl_reg_invalid),
- err_ov_Id_vdh in External Errors,
MDPUISENSEZEROOFFSETFAULT C0596 | This monitor checks if Zero Isense outside valid range zero Isense offset (M1_ISENSE_1) is outside the T count/ims [Type A. MIL llumination.

- Bad Motor Driver Circuit
- Bad motor driver ASIC
- Bad motor

[The microcontroller shall test that while M1_ITP (positive) offset is
inactive and M1_|TN (negative) offset is inactive, M1_ISENSE_1 (zero
I-sense offset) is within SPUT_ISENSE1_OFFSET_MAX_ERROR

normal range

[Battery voltage between 7.1v and 18v
AND

[Motor rotating below +/-8.3mrev/s
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MD_PU_MCU_FET_OP_STUCK_ON_FAULT C0582 | This monitor checks [While bridge driver is enabled and prior to driving top or bottom FETs a| Top and Bottom FET stuck on during a Power up __ [Battery voltage between 7.1v and 18v 200 ms [Type A. MIL lumination.
+ Bad Motor Driver Circuit [power up test shall be performed to check no top or bottom FET is  test. ( Phase voltage is high when FETs are tumed ~ JAND
+ Bad motor driver ASIC stuck on OFF) Motor rotating below +/-8.3mrev/s
+ Bad motor [Turn all FETS off (MCU outputs off, bridge should drive FETs off)
[Monitor phase voltage whether is highflow
'MD_PU_BRIDGE_CONFIGSTATE_CHG_FAULT C0594 | This monitor checks [This failsafe guarantees that the bridge driver is in an acceptable mode [Bridge Driver remains in “Idle Mode" for 5ms in [Battery voltage between 7.1v and 18v 125 ms [Type A. MIL fumination.
[+ Micro controller SP! failure. (Normal, Safe Off, Config, or Error) during the power-up test sequence. [which it was expected that it transits to AND
- Bridge Driver failure. Unknown, Idle, Config Lock, Self Test, Rectification, and Sleep modes |"Configuration Mode", after the configuraion has  [Motor rotating below +/-8.3mrev/s
ill cause this fault to latch been sent via SPI.
MD_PU_BRIDGE_OVER_CURRENT_FAULT C0590 | This monitor checks if [This failsate tests that over current detection on the bridge driver is __|Self test was started [Battery voltage between 7.1v and 18v 20 msec [Type A. MIL lumination.
+ Bad Motor Driver Circuit jorking as it should. This failsafe operates during the power-up test. ~ [and [AND
+ Bad motor driver ASIC Current Sense Amplifier 1&2 - Gain 2was settoa  [Motor rotating below +/-8.3mrev/s
- Bad motor invalid value
and
bridge driver error output pin
(IOHWAB_BRIDGE_1_ERROR) was active,
but over current fault bit was not set in
sBridgeDriver. CurrentSenseAmpErrorStatus.
OR
Self test was startedandCurrent Sense Amplifier 162
- Gain 2 was set to a valid value
and
bridge driver error output pin
(IOHWAB_BRIDGE_1_ERROR) was inactive,
but over current fault bit was set in
sBridgeDriver. CurrentSenseAmpErrorStatus.
MD_MOTOR_OPEN_PHASEL_FAULT CO591 | This monitor checks T [d-axis and g-axis demand s compared with phase 1 measured current, |LowSpeed Detection (Orpm..400rpm): FNOT in Motor Open Phase Back-Up Mode 7 counts/ams [Type A. MIL Numination.

- Open Phase

i difference is less than threshold and if actual current is less then
Jthreshold, raise a fault

average D-axis current errors (over last 12 samples
in 200ps cycle) > 6A
(ID_OPEN_PHASE_ERR_THRESHOLD)

AND

maximum of phase current amplitude > 10A
(PHASE_CURRENT_DIAG_ENABLE)AND

last 3 samples AL or C1 < 0.5A (ZERO CURRENT
SAMPLE THRESHOLD)

AND

motor phase 1 current < 1A
(ZERO_PHASE_CURRENT_THRESHOLD)

High Speed Detection (400rpm..2400rpm)
last 4 samples of Q-axis current demand > 10A
(CURR DEM THRESHOLD)

AND

motor phase 1 current < 1A
(ZERO_PHASE_CURRENT_THRESHOLD)

[AND

- motor mechanical speed < 2400 rpm
(MAX_MECH_SPD_OPEN_PHASE_DIAG_EN)

AND

- ECU assist enabled
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Component/ System

Fault Code

Monitoring Strategy Description

[Fault Detection Criteria

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

'MD_MOTOR_OPEN_PHASE2_FAULT

0591

This monitor checks if
- Open Phase

d-axis and g-axis demand is compared with phase 2 measured current,
f difference is less than threshold and if actual current is less then
threshold, raise a fault

CowSpeed Detection (Orpm..400rpm):
average D-axis current errors (over last 12 samples
in 200ps cycle) > 6A
(ID_OPEN_PHASE_ERR_THRESHOLD)

AND

maximum of phase current amplitude > 10A
(PHASE_CURRENT_DIAG_ENABLE)AND

last 3 samples AL or C1< 0.5A (ZERO CURRENT
SAMPLE THRESHOLD)

AND

motor phase 2 current < 1A
(ZERO_PHASE_CURRENT_THRESHOLD)

High Speed Detection (400rpm..2400rpm)

last 4 samples of Q-axis current demand > 10A
(CURR DEM THRESHOLD)

AND

motor phase 1 current < 1A
(ZERO_PHASE_CURRENT_THRESHOLD)

[-NOT in Motor Open Phase Back-Up Mode
[AND

- motor mechanical speed < 2400 rpm
(MAX_MECH_SPD_OPEN_PHASE_DIAG_EN)

[AND

- ECU assist enabled

4 counts/ams

[Type A. MIL lumination.

MD_MOTOR_OPEN_PHASE3_FAULT

C0591

[This monitor checks i
- Open Phase

[d-axis and q-axis demand is compared with phase 3 measured current,
if difference is less than threshold and if actual current is less then
threshold, raise a fault

Low Speed Detection (Orpm..400rpm)

average D-axis current errors (over last 12 samples
in 200ps cycle) > 6A
(ID_OPEN_PHASE_ERR_THRESHOLD)

AND

maximum of phase current amplitude > 10A
(PHASE_CURRENT_DIAG_ENABLE)AND

last 3 samples AL or C1 < 0.5A (ZERO CURRENT
SAMPLE THRESHOLD)

AND

motor phase 3 current < 1A
(ZERO_PHASE_CURRENT_THRESHOLD)

High Speed Detection (400rpm..2400rpm)
last 4 samples of Q-axis current demand > 10A
(CURR DEM THRESHOLD)

AND

motor phase 1 current < 1A
(ZERO_PHASE_CURRENT_THRESHOLD)

- NOT in Motor Open Phase Back-Up Mode
[AND

- motor mechanical speed < 2400 rpm
(MAX_MECH_SPD_OPEN_PHASE_DIAG_EN)

JAND

[+ ECU assist enabled

4 counts/4ms

[Type A. MIL flumination.

'MD_MOTOR_|_SENSE_DYNAMIC_COMM_MODE_FAULT

C0582

[This monitor checks if:

- Bad Motor Driver Circuit
- Bad motor driver ASIC
- Bad motor

T ({common mode I-sense offset} - {zero I-sense offse) s outside
RT_ISENSE1_MAX_CM_ISHIFT_RANGE then this fault is raised

reference value is taken before applying both voltage offsets
[(Common), diagnostic_sample point is measured, if diagnostic_sample
> reference +/- threshold then raise a fault

|Either current sample is outside a valid range set by
the respective reference sample plus /minus [-35A
(DM_ISenseRtMaxCmiShiftNeg)...+35A
(DMJSenseRtMaxCmiShiftPos)]

- ECU assist enabled
AND
- ECUis not initializing o shutting down

[4count/i6ms’

[Type A. MIL lumination.

MD_MOTOR_|_SENSE_DYNAMIC_POSITIVE_FAULT

C0582

This monitor checks if:

|+ Bad Motor Driver Circuit
- Bad motor driver ASIC
+ Bad motor

[T{M1JSENSEL _positive offset current) is outside expected imits then
this fault is raised

reference value is taken before applying positive voltage offset (P),
diagnostic_sample point is measured, if reference is not saturated and
f diagnostic_sample < reference + threshold then raise a fault

the absolute current sample during test s lower than
the induced offset

[+ ECU assist enabled

- ECUis not initializing or shutting down

[4count/16ms’

[Type A. MIL lumination.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MD_MOTOR_|_SENSE_DYNAMIC_NEGATIVE_FAULT C0582 | This monitor checks [T {M1JSENSEL _negative offset current) is outside expected limits __|the absolute current sample during testis lower than | ECU assist enabled [4counv16ms [Type A. MIL lumination.
+ Bad Motor Driver Circuit then this fault is raised the induced offset AND
+ Bad motor driver ASIC [+ ECUis ot initializing or shutting down
+ Bad motor reference value is taken before applying negative voltage offset (N),
diagnostic_sample point is measured, f reference is not saturated and
f diagnostic_sample > reference + threshold then raise a fault
MD_MOTOR_POSITION_SENSOR_FAULT CO58A [ This monitor checks [SPTerror bits set during communication with MPS, or CRC error mode_nol_normal or fail bits set, incorrect CRC - ECU1s not shutting down 5 msec [Type A. MIL Numination.
- The MPS indicates a failure or a “not normal* mode ~ |detected in SPI message. calculation, or invalid MPS data
+ The MPS has detected an internal problem
+ The SPI message has a CRC failure
+ The motor position data is not in the valid range
MD_MOTOR_POSITION_MISSING_CALIB_FAULT C2AIC | This monitor checks if [The motor position sensor electrical offset calibration has failed or has |+ Fail if motor position calibration state = [ECU1s not shutting down. Tms [Type A. MIL lumination.
+ Malfunctioning MPS Inot yet been completed MPSCALIBOFF,
- Unpowered MPS MPS_CALIB_FAILED_VARIANCE, or
MPS_CALIB_FAILED_FORWARD
+ Pass if motor position calibration state =
MPS_CALIB_COMPLETED
MD_MOTOR_POSITION_SENSOR_EEPROM_FAULT, CO58A | This monitor checks T =SPT error bits set during communication with EEPROM on MPS 0 QSPIO_STATUS bt 3 or bit 6 are set during NTA T count [Type A. MIL Mumination.
+ Malfunctioning MPS sensor, o incorrect data fingerprint found in EEPROM data read from [communication with EEPROM
- Unpowered MPS sensor o EEPROM identification page[0] != 0x20 ||
EEPROM identification page[1] != 0x00 || EEPROM
identification page(2] 1= 0x09
MD_ISENSE_CROSS_CHECK_FAULT C0582 | This monitor checks if [The microcontroller shall capture M1JSENSEL _and MLJSENSE2 [The sum of the error between phase current - ECU assist enabled [20 counts/Boms.

+ Current Sense Circuitry

current samples, if average difference between MLISENSEL  and
MLISENSE2  over five samples is greater than
RT_ISENSE_CROSS_CHECK_LIMIT, then this fault is raised and
assist removed

reads two independent ADC by 5 samples and averages it to measure
current flow and compares, if difference is more than allowed,

samples (internal and external amplifier) is not in the
range [-47A (MIN_ISENSE_DIFFERENCE) ...+47A
(MAX_ISENSE_DIFFERENCE)]

OR

no new data from current sensors received

AND
- ECUis not initializing o shutting down

[Type A. MIL llumination.
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Component/ System

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

MD_BRIDGE_CONFIG_INVAL|D_FAULT

|+ Micro controller SPI failure.
- Bridge Driver failure.

- Incorrect CRC transmitted during initialisation.

report config invalid fautt

Mode" during configuration.

[Battery voltage between 7.1v and 18v
AND

[Motor rotating below +/-8.3mrev/s

Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value
'MD_IEM_SEQUENCE_ERROR_FAULT C0595 | This monitor checks i Motor Control tasks are deemed to not be executing i the correct | Whenever a motor interrupt is entered and exited, |+ ECU is not shutting down T counvims [Type A. MIL lumination.
+ Interrupt failure order everytime it writes a unique number into a rolling
buffer. The diagnostic calculates the CRC over
For every configured interrupt, read out any complete sequences that |complete interrupt sequences (depending on the
are in the log. For each sequence read out, the CRC is calculated for [motor state) in the buffer and raises a fault if there is
the observation points, and is compared against the expected value for|a mismatch.
that Mode is from the first
point in the sequence.
A fault is raised when there is a mismatch and the CRC check is
stopped for that interrupt
'MD_BRIDGE_CLOCK_FAIL_FAULT C0595 | This monitor checks During run time Bridge Driver reports internal clock failure (using ERR |~ bridge driver error output pin is active - ECU provides assist T counvims [Type A. MIL fumination.
+ Bad Motor Driver Circuit line and SPI error registers) (IOHWAB_BRIDGE_1_ERROR) OR the SP! status [AND
+ Bad motor driver ASIC “error flag” is set - No safe state on bridge driver
[+ Bad motor
AND
- In register shutdown error "Internal Clock
Supervision Shutdown" is set.
MD_BRIDGE_CONFIG_COMP_FAULT C0595 | This monitor checks - [To ensure correct configuraiton data is written into Bridge Driver IC. _ |During initialization, If Bridge Driver state changes to [Battery voltage between 7.1v and 16v 3 counts/3ms. [Type A. MIL lumination.
+ Bridge Driver incorrect operation. Configuration failure detection is required in order to mitigate: CONFIG_LOCK, report config invalid fault. AND
- Micro controller SP! failure. IMotor rotating below +/-8.3mrev/s
- Bridge Driver failure.
MD_BRIDGE_CONFIG_ERROR_FAULT C0595 | This monitor checks T During run time Bridge Driver reports config error (using ERR ine and |- bridge driver error output pin s active [-ECU provides assist T countims [Type A. MIL Numination.
+ Bad Motor Driver Circuit SP1 error registers) (IOHWAB_BRIDGE_1_ERROR) AND
- Bad motor driver ASIC - No safe state on bridge driver
+ Bad motor AND
- SPI status "config valid” bit is not set
AND
- the fault has occurred more than once in this
ignition cycle.
C0595 | This monitor checks if During initialisation, if Bridge Driver state changes to CONFIG_LOCK, [Bridge Driver has entered the "Configuration Lock 3 msec [Type A. MIL llumination.
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[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

MD_BRIDGE_CF_REGI_OVER_VOLTAGE_FAULT

- Bad Motor Driver Circuit
- Bad motor driver ASIC
- Bad motor

error registers)

(IOHWAB_BRIDGE_1_ERROR) OR the SP! status
“error flag” is set

[AND

In register internal errors “overvoltage internal
regulator 1 error" is set

[AND

the fault has occurred only once in this ignition cycle

AND
- No safe state on bridge driver

Note:

[ECU provides assist includes that the measured battery voltage is
[above 6V and that there is no undervoltage reported from the bridge
driver internal voltage monitoring

Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value
'MD_BRIDGE_CONFIG_STALLED_FAULT C0595 | This monitor checks . [Verify configuration check is completed within Bridge Driver configuration data check was not [Battery voltage between 7.1v and 18v 200 ms [Type A. MIL lumination.
+ Micro controller SPI failure. BRIDGE_DRV_CFG_STALLED_TIMEOUT. completed within 20ms. AND
- Bridge Driver failure. IMotor rotating below +/-8.3mrev/s
MD_BRIDGE C B_UNDER_VOLTAGE_FAULT C0580 | This monitor checks If During run time, the Bridge Driver reports charge pump buffer under _[bridge driver error output pin is active - ECU provides assist T counvims [Type A. MIL Numination.
- Bad Motor Driver Circuit voltage error on the CB pin of the Bridge driver ASIC (using ERR line  |(IOHWAB_BRIDGE_1_ERROR) OR the SPI status |AND
+ Bad motor driver ASIC and SPI error registers) “error flag” is set - No safe state on bridge driver
[+ Bad motor
AND
(In register shutdown error "CB undervoltage
shutdown" is set
AND
in register internal error “CB undervoltage detection
error is set)
MD_BRIDGE_CF_BRIDGE_CONFIG_FAULT C0595 | This monitor checks - During run ime Bridge Driver reports error (using ERR ine and SPI__ |~ bridge driver error output pin is active - ECU provides assist T counvims [Type A. MIL lumination.
+ Bad Motor Driver Circuit error registers) (IOHWAB_BRIDGE_1_ERROR) AND
- Bad motor driver ASIC - No safe state on bridge driver
- Bad motor AND
Note:
- SPI status "config valid” bit is not set [ECU provides assist includes that the measured battery voltage is
above 6V and that there is no undervoltage reported from the bridge
[AND Jdriver internal voltage monitoring
- the fault has occurred more than once in this
ignition cycle.
MD_BRIDGE_CF_BRIDGE_ECC_FAULT C0595 | This monitor checks T During run time Bridge Driver reports error (Using ERR ine and SPI__|special event register of bridge driver indicates that |- ECU provides assist T countims [Type A. MIL Numination.
+ Bad Motor Driver Circuit error registers) error correction of control register failed AND
- Bad motor driver ASIC - No safe state on bridge driver
+ Bad motor AND
[Note:
the fault has occurred more than once in this ignition [ECU provides assist includes that the measured battery voltage is
cycle. [above 6V and that there is no undervoltage reported from the bridge
driver internal voltage monitoring.
CO57F | This monitor checks if During run time Bridge Driver reports error (using ERR line and SPI__[bridge driver error output pin is active - ECU provides assist T count/ims [Type A. MIL llumination.
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Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MD_BRIDGE_REFERENCE_VOLTAGE_FAULT C0580 | This monitor checks [Verify Bridge Driver reference voltage is within imits. HW Pin for reference voltage, - ECU provides assist T8ms/128 counts [Type A. MIL lumination.
+ Micro controller (IOHWAB_BRIDGE_1_REF_VOLTAGE) is not AND
- Bridge Driver amplifier reference voltage ADC failure. between 2.25V and 2.75V. - No safe state on bridge driver
MD_BRIDGE_3V3_UNDER_VOLTAGE_FAULT C0580 | This monitor checks If Monitor Bridge Driver reporting under voltage error on its VCC (V3V3) [bridge driver error output pin is active [ ECU provides assist T counvims [Type A. MIL fumination.
+ Bridge Driver incorrect operation pin. (IOHWAB_BRIDGE_1_ERROR) OR the SP! status |AND
“error flag” is set - No safe state on bridge driver
AND
in register external errors "VCC Undervoltage
Detection Error” is set.
MD_BRIDGE_3V3_0 VER_VOLTAGE_FAULT CO57F | This monitor checks If Bridge Driver is reporting over voltage on its VCC (V3V3) pin bridge driver error output pin is active - ECU provides assist T counvims [Type A. MIL llumination.
+ Bridge Driver incorrect operation. (IOHWAB_BRIDGE_1_ERROR) OR the SP! status |AND
"error flag” is set - No safe state on bridge driver
AND
i register external errors "VCC Undervoltage
Detection Error” is set.
MD_BRIDGE_ERR_STUCK_LO_FAULT, C0582 | This monitor checks T [Check MI_BD_ERR fine state. During self test, the bridge drver error oUpUL pin s |Battery voltage between 7.1v and 18V 3 msec [Type A. MIL Numination.
- Bridge Driver ERR line connectivity active (IOHWAB_BRIDGE_1_ERROR), when AND
+ Bridge driver incorrect operation Current Sense Amplifier 1&2 - Gain 2 Motor rotating below +/-8.3mrev/s
(=BD_REG_OP_GAI_2) was set to a valid value.
CO57F | This monitor checks if During run time Bridge Driver reports VS over voltage error (using ERR|bridge driver error output pin is active T count/ims [Type A. MIL llumination.

MD_BRIDGE_VS_OVER_VOLTAGE_FAULT

+ Bridge Driver incorrect operation
- Battery Voltage

line and SPI error registers)

(IOHWAB—BRIDGE_1_ERROR) OR the SP! status
“error flag" is set

[AND

(in register shutdown error "Vs Overvoltage
Shutdown" is set

OR

in register external error "Vs Overvoltage Detection
Error” is set).

- ECU provides assist
AND
- No safe state on bridge driver
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Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MD_BRIDGE_VS_UNDER_VOLTAGE_A_FAULT PO562 | This monitor checks if Bridge driver will detect undervoltage condition. The software shall _[bridge driver error output pin is active [-ECU provides assist T8ms/128 counts [Type C. No MIL,
+ Low battery voltage interrogate the Bridge Driver to determine whether the fault is valid and |(OHWAB_BRIDGE—L_ERROR) OR the SPI status |AND "Emissions Neutral
f valid raises the fault "error flag” is set + No safe state on bridge driver Diagnostic *
AND
in register external errors "Vs Undervoltage
Detection Error” is set
MD_BRIDGE_VS_UNDER_VOLTAGE_B_FAULT C0580 | This monitor checks If During run time Bridge Driver reports VS under voltage error (using _[bridge driver error output pin is active - ECU provides assist T counvims [Type A. MIL fumination.
+ Bridge Driver incorrect operation ERR line and SPI error registers), but battery voltage is greater than ~ |(IOHWAB_BRIDGE_1_ERROR) OR the SPI status [AND
BD_VSU_UV_DETECT_THRESHOLD. “error flag” is set - No safe state on bridge driver
AND
in register external errors "VS Undervoltage
Detection Error” is set
AND
battery voltage is >= 6.5V.
MD_BRIDGE_VOLTAGE_TOO_HI_E VENT PO563 | This monitor checks if Bridge voltage state is checked o see if itis normal. Then is checked |Voltage at bridge driver > 26.0V [ Motor power switch on T counvims [Type B. MIL llumination.
High battery voltage for sustained abnormal battery voltage. [AND
If battery voltage is higher than high pause threshold for high pause - ENQ pin active
holdoft period, and the transient over voltage threshold is not in use
(bridge limit at 0%), then "too high” event is raised and bridge voltage
state is changed to too high.
MD_BRIDGE_VDHP_OVER_VOLTAGE_FAULT CO57F | This monitor checks T During run time Bridge Driver reports VDHP over voltage error (using |- The voltage on the VS pin of the bridge driver ASIC|- ECU provides assist T countims [Type A. MIL Mumination.
- Bridge Driver incorrect operation ERR line and SPI error registers) is above 39.95V AND
- Battery Voltage - No safe state on bridge driver
+ Bridge driver error output pin is active
(IOHWAB_BRIDGE_1_ERROR) OR the SP! status
“error flag” is set
AND
(In register shutdown error "VDHP Overvoltage
Shutdown" is set
AND
in register external error "VDHP Overvoltage
Detection Error” is set).
C0580 | This monitor checks f Data read from Bridge Driver over SP indicates an undervoltage on |+ The voltage on the VS pin of the bridge driver ASIC T8msec/128 counts [Type A. MIL llumination.

MD_BRIDGE_VDHP_UV_A_FAULT,

- Excessive local temperature OR failures that cause
incorrect detection of over temperature.

the VDHP pin of the Bridge Driver ASIC.

is below 3.96V

- Bridge driver error output pin s active
|OHWAB—BRIDGE—1_ERROR) OR the SP! status
“error flag" is set

[AND

In register External errors "VDHP Undervoltage
Detection Error” is set

- ECU provides assist
AND

- No safe state on bridge driver
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MDBRIDGEVDHPUVBFAULT C0580 | This monitor checks i During run time Bridge Driver reports VDHP under voltage error (using |+ The voltage on the VS pin of the bridge driver ASIC |- ECU provides assist T countIms [Type A. MIL lumination.
+ Bridge Driver incorrect operation ERR line and SP! error registers), but battery voltage is greater than  [is below 3.96V/ AND
BD_VDHU_UV_DETECT_THRESHOLD - No safe state on bridge driver
- Bridge driver error output pin is active
(IOHWAB_BRIDGE—1_ERROR) OR the SP! status
“error flag” is set
AND
in register External errors "VDHP Undervoltage
Detection Error” is set
AND
battery voltage is > 6.5V.
MD_BRIDGE_UNDEFINED_ERROR_FAULT CO582 | This monitor checks If During run time SP1 error stalus flag OR Bridge ERR ine s active, but |Bridge driver error output pin 1s active [ ECU provides assist T count/I ms, [Type A. MIL fumination.
- Bridge Driver incorrect operation Ino faults are reported in SP! error registers. (IOHWAB_BRIDGE_1_ERROR) OR the SP! status |AND
“error flag” is set - No safe state on bridge driver
'MD_BRIDGE_UNEXPECTED—MODE_FAULT C0582 | This monitor checks - Bridge Driver reports unexpected state. Below conditions are not satisfied. - ECU provides assist 16 counts/ 16ms [Type A. MIL llumination.
+ Bridge Driver incorrect operation. AND
((sBridgeDriver.|ICMode == - No safe state on bridge driver
BRDG_NORMAL_OPERATION) ||
(sBridgeDriver.State == BD_SHUTDOWN) ||
((sBridgeDriver ICMode == BRDG_ERROR_MODE)
2& IOHWAB_BRIDGE_1_ERROR == ACTIVE)))
MD_BRIDGE_UNEXPECTED_STATE_FAULT C0582 | This monitor checks T [Verffy Bridge driver Stale is as expected during iniaisation. Bridge driver mode 1S not at the expected State [Battery voltage between 7.1v and 18V 3 counts /3 ms [Type A. MIL Numination.
+ Bridge Driver incorrect operation during configuration AND
Motor rotating below +/-8.3mrev/s
MD_BRIDGE_SOFF_STUCK_LO_FAULT C0582 | This monitor checks f [Check bridge driver status is reported as "normal” mode" when

+ M1_BD_SOFF signal not working correctly.

M1_BD_SOFF is inactive.

[When bridge test pin (IOHWAB_BRIDGE_1_TEST)
is driven active,

bridge driver state (sBridgeDriver.State) did not
change to BD_NORMAL.

[Battery voltage between 7.1v and 18v
AND

[Motor rotating below +/-8.3mrev/s

2 counts /2ms

[Type A. MIL llumination.
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MD_BRIDGE_SPI_MSG_FAILED_FAULT C0595 | This monitor checks Bridge Driver reports SPI errors (using SPI error registers) OR ("SPTerror flag is set in SPI status, lgnition State = ON T counvims [Type A. MIL lumination.
+ Bridge Driver incorrect operation received SPI message CRC is invalid.
[ Microcontroller SPI failure. AND orR
Either “Invalid Address Access”, “SPI Time-out’,  [Wake ON CAN
SPI Frame error
is setin SPI communication and configuration error
register)
OoR
invalid SPI response is received
MD_BRIDGE_SPI_RESP_TIMEOUT_FAULT C0595 | This monitor checks [Verify Bridge Driver low level SPTcommunication s working. Cow level SPI driver is not responding. (lgnition State = ON T count/I ms, [Type A. MIL fumination.
- Incorrect low level SPI driver operation.
Wake ON CAN
AND
Battery Voltage > 6V
AND
Bridge Driver is not reporting under voltage
MD_BRIDGE_REG_UNDER_VOLTAGE_FAULT C0580 | This monitor checks if During run time Bridge Driver reports internal regulator under voltage |+ Bridge Driver internal regulator voltage < 6.5V - ECU provides assist T count/L ms, [Type A. MIL llumination.
+ Bridge Driver incorrect operation. error (using ERR line and SPI error registers), but battery voltage is | @1/256 Vibit AND
greater than BD_IRU_UV_DETECT_THRESHOLD. - No safe state on bridge driver
- Bridge driver error output pin s active
(IOHWAB_BRIDGE_1_ERROR) OR the SP! status [Note:
"error flag” is set [ECU provides assist includes that the measured battery voltage is
[above 6V and that there is no undervoltage reported from the bridge
[AND [driver internal voltage monitoring.
in register internal error *Undervoltage Internal
Regulator 4 or 5 or 6 Error" is set.
MD_BRIDGE_REGI_OVER_VOLTAGE_FAULT CO57F | This monitor checks T During run time Bridge Driver reports Internal regulator over voltage _[bridge river error oUTpUL pin 1s active [-ECU provides assist T count/ ms, [Type A. MIL Numination.
+ Bridge Driver incorrect operation error (using ERR line and SPI error registers) (IOHWAB_BRIDGE_1_ERROR) OR the SP! status |AND
“error flag” is set - No safe state on bridge driver
AND Note:
[ECU provides assist includes that the measured battery voltage is
In register internal errors "overvoltage interal [above 6V and that there is no undervoltage reported from the bridge
regulator 1 error” is set driver internal voltage monitoring.
AND
the fault has occurred only once in this ignition cycle
CO57F | This monitor checks if During run time Bridge Driver reports Internal regulator over voltage _ [bridge driver error output pin is active - ECU provides assist T count/L ms [Type A. MIL llumination.

MD_BRIDGE_REG6_OVER_VOLTAGE_FAULT

+ Bridge Driver incorrect operation

error (using ERR line and SPI error registers).

(IOHWAB_BRIDGE_1_ERROR) OR the SP! status
“error flag” is set

[AND

In register internal errors “overvoltage internal
regulator 6 error” is set

AND
- No safe state on bridge driver

Note:

[ECU provides assist includes that the measured battery voltage is
[above 6V and that there is no undervoltage reported from the bridge
driver internal voltage monitoring
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MD_BRIDGE_RECONFIGURED_EVENT C0582 | This monitor checks i [To indicate when Bridge driver reconfiguration was performed Bridge Driver reconfiguration was requested [EcuC.rootState_active == EcuC_MotorDriveOn T count/L ms, [Type A. MIL lumination.
+ Faults detected which require reconfiguration of
Bridge driver. [AND
Drvstg.SafestateRequired == FALSE
[AND
Battery Voltage > 6V
[AND
Bridge Driver is not reporting under voltage
MD_BRIDGE_OVER_CURRENT_FAULT C0590 | This monitor checks If Bridge Driver reporting amplifier over current erors. OHWAB_BRIDGE—1_ERROR s active [EcuC.rootState_active == EcUC_MotorDriveOn T count/I ms, [Type A. MIL fumination.
+ Bridge Driver incorrect operation
OR [aND
in SP! status "error flag” is set Drvstg.SafestateRequired
AND [AND
in register current sense amplifier errors “err_oc_op1 [Battery Voltage > 6V
or err_oc_op2 or err_oc_op3” are set.
AND
Bridge Driver is not reporting under voltage
'MD_BRIDGE_OVER_TEMP_ERROR_FAULT C05C2 _[This monitor checks if During run time Bridge Driver reports over temperature error (using _[bridge driver error output pin is active - ECU provides assist T count/L ms, [Type A. MIL llumination.
+ Excessive local temperature OR failures that cause  [SP! error registers) (IOHWAB_BRIDGE_1_ERROR) OR the SP! status [AND
incorrect detection of over temperature. "error flag” is set - No safe state on bridge driver
AND
i register shutdown error “Overtemperature
Shutdown” is set.
MDBRIDGEOSFFAULT C0582 | This monitor checks T During run time Bridge Driver reports oUTpUL stage feedback fallure _[bridge driver error oUTpUL pin 1S active [FECU provides assist T count /Ims, [Type A. MIL Numination.
+ Bridge Driver incorrect operation (using ERR line and SPI error registers). (IOHWAB_BRIDGE_1_ERROR) OR the SP! status |AND
“error flag” is set + No safe state on bridge driver
AND
in register for output stage feedback errors any error
is set
MDBRIDGEECCFAILFAULT C0582 | This monitor checks f During run time Bridge Driver reports ECC failure (using SPI error Special event register of bridge driver indicates that T count/Ims [Type A. MIL llumination.

+ Bridge Driver incorrect operation

registers).

error correction of control register failed
AND

the fault has occurred more than once in this ignition
cycle.

- ECU provides assist
[AND
- No safe state on bridge driver

Note:

[ECU provides assist includes that the measured battery voltage is
[above 6V and that there is no undervoltage reported from the bridge
Jdriver internal voltage monitoring
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MD_BRIDGE_HS_OVER_VOLTAGE_FAULT CO57F | This monitor checks It During run time Bridge Driver reports high side capacitor over voltage |- Bridge Driver highside capacitor voltage < 6.5V |- ECU provides assist T counvims [Type A. MIL lumination.
+ Bridge Driver incorrect operation error (using ERR line and SPI error registers). @1/256V/bit AND
- No safe state on bridge driver
- bridge driver error output pin is active
(IOHWAB_BRIDGE_1_ERROR) OR the SP! status [Note:
“error flag” is set [ECU provides assist includes that the measured battery voltage is
above 6V and that there is no undervoltage reported from the bridge
AND driver internal voltage monitoring
in register internal error *High-side Buffer Capacitor
1 or 2 or 3 Overvoltage Detection Error” is set.
MD_BRIDGE_HS_UNDER_VOLTAGE_FAULT C0580 | This monitor checks If During run time Bridge Driver reports high side capacitor under voltage |+ Bridge Driver highside capacitor voltage < 6.5V | ECU provides assist T counvims [Type A. MIL fumination.
+ Bridge Driver incorrect operation error (using ERR line and SPI error registers), but battery voltage is | @1/256 V/bit AND
greater than BD_HBCU_UV_DETECT_THRESHOLD. - No safe state on bridge driver
- bridge driver error output pin is active
(IOHWAB_BRIDGE_1_ERROR) OR the SP! status [Note:
“error flag” is set [ECU provides assist includes that the measured battery voltage is
[above 6V and that there is no undervoltage reported from the bridge
AND driver internal voltage monitoring
in register internal error *High-side Buffer Capacitor
1 or 2 or 3 Undervoltage Detection Error" is set.
MD_BRIDGE_NOT_DISABLED_ FAULT C0582 | This monitor checks . [The microprocessor shall test that when ML_BD_ENA (bridge driver _|Set bridge driver HW enable Pin [Battery voltage between 7.1v and 18v 39ms [Type A. MIL lumination.
+ Bridge Driver enable signal connectivity. lenable) is inactive, motor FETs can not be driven. (IOHWAB_BRIDGE_1_ENABLE) inactive and set all [AND
three bottom FETSs ON. IMotor rotating below +/-8.3mrev/s
After 100us all bottom FETS were not disabled.
MD_BRIDGE_SOFF_NOT_DISABLED_FAULT C0582 | This monitor checks T [The microprocessor_shall test that when SOFF pin is inactive, motor | Set bridge driver HW SOFF Pin inactive and set all _[Batiery voltage between 7.1v and 18v 40 ms [Type A. MIL Mumination.
- Bridge Driver SOFF signal connectivity. FETS can not be driven. three bottom FETSs ON. AND
[After 100us all bottom FETS were not disabled. Motor rotating below +/-8.3mrev/s
C0582 | This monitor checks if [The microprocessor shall test that whenSOFF pin is active motor FETs [Set bridge driver HW SOFF Pin active with all three 30 msec [Type A. MIL llumination.

MD_BRIDGE_SOFF_NOT_ENABLED_FAULT

- Bridge Driver SOFF signal connectivity.

can be driven.

bottom FETS already ON.
After 100us even one bottom FET was not enabled

[Battery voltage between 7.1v and 18v
AND

[Motor rotating below +/-8.3mrev/s
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MD_BRIDGE_LATENT_WARNING_EVENT C0582 | This monitor checks [The BD has reported a Tatent fault (over SPI) In SPI status "SPI special event' is set - ECU provides assist T counvims [Type A. MIL lumination.
+ Bridge Driver incorrect operation AND
AND - No safe state on bridge driver
in special events register "SPI Latent Fault Warning" [Note:
is set. [ECU provides assist includes that the measured battery voltage is
above 6V and that there is no undervoltage reported from the bridge
driver internal voltage monitoring
MD_BRIDGE_NOT_ENABLED_FAULT C0582 | This monitor checks [The microprocessor shall test that when M1_BD_ENA (bridge driver | Set bridge driver HW enable Pin [Battery voltage between 7.1v and 18v [29 msec [Type A. MIL Numination.
- Bridge Driver enable signal connectivity. lenable) is active motor FETs can be driven. (IOHWAB_BRIDGE_1_ENABLE) active with all three|AND
bottom FETS already ON. Motor rotating below +/-8.3mrev/s
[After 100us even one bottom FET was not enabled.
MD_BRIDGE_CP_OVER_VOLTAGE_FAULT CO57F | This monitor checks If During run time Bridge Driver reports charge pump over voltage error _[bridge driver error output pin is active - ECU provides assist T counvims [Type A. MIL lumination.
+ Bridge Driver incorrect operation. (using ERR line and SPI error registers). (IOHWAB_BRIDGE_1_ERROR) OR the SP! status |AND
"error flag” is set - No safe state on bridge driver
AND Note:
[ECU provides assist includes that the measured battery voltage is
In register external error “charge pump overvoltage ~[above 6V and that there is no undervoltage reported from the bridge
detection error” is set. Jdriver internal voltage monitoring
MD_BRIDGE_CP1_OVERLOAD—FAULT C0582 | This monitor checks T During run time Bridge Driver reports CP1 overload eror (Using ERR _|special event register of bridge driver indicates that |- ECU provides assist T countims [Type A. MIL Numination.
+ Bridge Driver incorrect operation line and SPI error registers) error correction of control register failed AND
- No safe state on bridge driver
AND
[Note:
(In register internal errors "Charge Pump 1 Overload [ECU provides assist includes that the measured battery voltage is
Error” is set [above 6V and that there is no undervoltage reported from the bridge
driver internal voltage monitoring.
OR
in register shutdown errors “Vs Path Charge Pump
input Overload” is set).
C0582 | This monitor checks f During run time Bridge Driver reports CP2 overload error (Using ERR _|special event register of bridge driver indicates that T count/ims [Type A. MIL llumination.

MD_BRIDGE_CP2_OVERLOAD—FAULT

+ Bridge Driver incorrect operation

line and SPI error registers)

error correction of control register failed
AND

(In register interal errors “Charge Pump 2 Overload
Error is set

- ECU provides assist
AND
- No safe state on bridge driver

Note:

[ECU provides assist includes that the measured battery voltage is
[above 6V and that there is no undervoltage reported from the bridge
Jdriver internal voltage monitoring
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MDBRIDGEDDPFAULT

C0582

Monitoring Strategy Description

This monitor checks if:

[Fault Detection Criteria

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

MD_BRIDGE_DRV_BIST_CB_UV_FAULT

C0580

+ Bridge Driver incorrect operation

[This monitor checks if:

ERR line and SPI error registers).

During run time Bridge Driver reports digital driving path failure (using [bridge driver error output pin is active

(IOHWAB_BRIDGE_1_ERROR) OR the SP! statu
“error flag” is set

[AND

in register shutdown error “Digital Driving Path
Stocked Shutdown" s set

[-ECU provides assist
s |anp
- No safe state on bridge driver

Note:

[ECU provides assist includes that the measured battery voltage is
above 6V and that there is no undervoltage reported from the bridge
driver internal voltage monitoring

1 count/Ims

[Type A. MIL lumination.

MD_BRIDGE_DRV_BIST_CSA_FAULT

+ Bridge Driver incorrect operation

Perform Bridge driver charge pump buffer (CB) under voltage Self test. [When Bridge Driver was put into CB under voltage

self test mode and after Smsec, bridge driver error
output pin was not active
(IOHWAB_BRIDGE_1_ERROR)

[Battery voltage between 7.1v and 18v
D
Motor rotating below +/-8.3mrev/s

>
z

[5ms

[Type A. MIL fumination.

MD_BRIDGE_DRV_BIST_CSA_VRO_FAULT

C0582

C0582

This monitor checks -
+ Bridge Driver incorrect operation.

This monitor checks T

Perform Bridge driver amplifier gain BIST

[When Bridge Driver was put into CSA Gain self tesi
mode,

bridge driver error output pin is not active
(IOHWAB_BRIDGE_1_ERROR)

OR

Isense reading was not within limits.

T [Battery voltage between 7.1v and 18v
AND

[Motor rotating below +/-8.3mrev/s

100 ms

[Type A. MIL llumination.

MD_BRIDGE_DRV_B|ST_SHORT_CCT_FAULT

C0582

+ Bridge Driver incorrect operation

[This monitor checks if:

Perform Bridge driver CSA VRO BIST,

and self test was finished, one of the CSA 1/2/3

supply over voltage/under voltage error bit was not
set.

[When Bridge Driver was put info CSA VRO sell test_[Battery voltage between 7.1v and 16v
ND

Motor rotating below +/-8.3mrev/s

170 ms

[Type A. MIL Numination.

+ Bridge Driver short circuit detection not working

Bridge driver buit in highflow side Short circuit detection test.

[When Bridge Driver was put into short circuit test
mode and FET was driven,

bridge driver error output pin was not active
(IOHWAB_BRIDGE_1_ERROR)

OR
Short circuit error bits were not set in register

OR

at expected value.

High-side 1/2/3 Drain Source Measurement were not

[Battery voltage between 7.1v and 18v
AND

[Motor rotating below +/-8.3mrev/s

180 ms

[Type A. MIL llumination.
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MD_BRIDGE_DRV_BIST_TIMEOUT—FAULT

0582

Monitoring Strategy Description

[Fault Detection Criteria

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

MD_BRIDGE_DRV_BIST_VCC_FAULT

C0582

This monitor checks if
+ Bridge Driver BIST not working correctly.

[This monitor checks if:

Built-in selftest imeout.

Bridge Driver built in self test was not completed
within 100msec.

[Battery voltage between 7.1v and 18v
AND
IMotor rotating below +/-8.3mrev/s

1 count/Ims

[Type A. MIL lumination.

'MD_BRIDGE_DRV_INHIBIT_FAULT

+ Bridge Driver incorrect operation

Perform Bridge Driver's VCC built in self test.

[When Bridge Driver was put into VCC self test
mode,

bridge driver error output pin was not active
(IOHWAB_BRIDGE_1_ERROR)

OR

[VCC under voltage error bit was not set in external
error register

[Battery voltage between 7.1v and 18v
AND

Motor rotating below +/-8.3mrev/s

2 counts/50ms.

[Type A. MIL fumination.

MD_BRIDGE_DRV_WAKE_UP_FAULT

C0582

C0582

This monitor checks T
- Bridge Driver inhibit signal connectivity
- Bridge Driver incorrect operation.

This monitor checks T

Verity Bridge Driver wil be in SLEEP mode, I Bridge driver 1s inhibited. |When AV inhibit Pin

MD_BRIDGE_SHORT_CIRCUIT_FAULT

C0582

- Bridge Driver inhibit signal connectivity
+ Bridge Driver incorrect operation.

[This monitor checks if:

Remove Bridge hibit and verly SPT comms is started and Bridge
Driver state changes to IDLE.

[When AW inhibit Pin

+ Bridge Driver incorrect operation

[This failsafe checks the SP1 communication from the bridge driver to
see if itis reporting a short circuit fault. This failsafe operates at run-
time:

(IOHWAB_BRIDGE_1_ERROR) OR the SP! status
“error flag” is set

[AND

in register Short Circuit Errors any of the "Short
Circuit at High/Low-side 1 or 2 or 3" are set.

AND
- No safe state on bridge driver

Note:

[ECU provides assist includes that the measured battery voltage is
[above 6V and that there is no undervoltage reported from the bridge
Jdriver internal voltage monitoring

[Battery voltage between 7.1v and 18v 2counts/2ms [Type A. MIL lumination.
(IOHWAB_BRIDGE_1 JNHIBIT) is active, the bridge [AND

driver operation mode register did not indicate that it [Motor rotating below +/-8.3mrevis

is in the expected Sleep Mode.

[Battery voltage between 7.1v and 18V ZcountsIZms [Type A. MIL Numination.

(IOHWAB—BRIDGE—L-INHIBIT) is driven inactive, |AND

the bridge driver operation mode register did ot [Motor rotating below +/-8.3mrevis

transit from Sleed Mode to the expected Idle Mode.
bridge driver error oUtput pin is active - ECU provides assist 3 msec [Type A. MIL llumination.
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[Fault Detection Criteria

MOTOR_DEMAG_WARN

C05C2 | This monitor checks if

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

MOTOR_DEMAG_FAIL

Motor magnet over temperature

C05C2  [This monitor checks f;

Motor magnet temperature is greater than threshold.

Motor magent temperature is greater than threshold.

is > 140°C

Sets when the estimated motor magnet temperature_[Power ON, Confinuous Failsafing

5 msec

[Type A. MIL lumination.

MOTOR_OVER_TEMP_WARN

C05C2

Motor magnet over temperature

This monitor checks if.

is>160°C

Sets when the estimated motor magnet temperature [Power ON, Continuous Failsafing

[20msec

[Type A. MIL Numination.

MOTOROVERTEMPFAIL

C05C2

Motor winding over temperature

This monitor checks T

Motor winding temperature is greater than threshold

Motor winding femperature is greater than threshold.

Sets when the estimated motor winding temperature
is > 190°C

[Power ON, Continuous Failsafing

20 msec

[Type A. MIL lumination.

MD_PU_BRIDGE_PIR_CLOSEI_LSD_FAULT

C0580

Motor winding over temperature

[This monitor checks if:

Sets when the estimated motor winding temperature
is > 220°C

[Fower ON, Confinuous Faisafing

20 msec

[Type A. MIL Numination.

o Bridge driver disabled
o Bridge driver in safe off mode
o Bridge driver malfunctioning

- Driven phase is detected as not low when it should be driven low.

~Driven phase voltage > 1 2V when < 1 2V expected [Battery voltage between 7.1v and 18v
[AND

[Motor rotating below +/-8.3mrev/s

2 msec

[Type A. MIL llumination.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
'MD_PU_BRIDGE_PIR_CLOSEL_OPEN_CCT_FAULT C0580 | This monitor checks - Non-driven phase voltages not pulled low while FETS are driven wphase voltage > 1.2V when < 1.2V expected <1 MD_PU_BRIDGE_PIR_CLOSEL_LSD_FAULT detects, this fault |2 msec [Type A. MIL lumination.
o Open motor phase closed will not detect
-Due to connector signals open
-Due to open within ECU motor circuit
-Due to open within ACU motor circuit
'SCPI_CORRELATION_ERROR C0574 | This monitor checks T [The SCP1.SCP2 and PTS sensor signals are used o compare and _|ISCP_1 - SCP_2| > 5 Bar input signals valid for some time (allow system/signal to infiaize) 125-500 ms [Type A. MIL fumination.
SCP1 signal failure identify a single failed sensor signal. 18000 Counts
This fault is set if the difference exceeds the error threshold value.
SCP2_CORRELATION_ERROR C0574 | This monitor checks - [The SCPL.SCP2 and PTS sensor signals are used to compare and _|ISCP_1 - SCP_2| > 5 Bar input signals valid for some time (allow system/signal to intialize) 125-500 ms [Type A. MIL llumination.
SCP2 signal failure identify a single failed sensor signal. 18000 Counts
[ This fault is set if the difference exceeds the error threshold value.
SCPIOFFSETERROR C0574 | This monitor checks T [The offset required 1o zero the Secondary Circult pressure sensor s |ISCP_1_Of > 10 Bar [The fault itsell does not have much enable condition. Whenever an __|100 ms, [Type A. MIL Numination.
SCP1 signal failure larger than the specification limit. offset is leamed, itis checked for result Goal: 18000
To allow the learning, vehicle faster than some speed, vehicle
accelerating, driver not on brake,
SCP20FFSETERROR C0574 | This monitor checks it [The offset required 1o zero the Secondary Circult pressure sensor s [ISCP_2_Off > 10 Bar [The fault tself does not have much enable condition. Wheneveran _|100 ms, [Type A. MIL llumination.
SCP2 signal failure larger than the specification limit. offset is leamed, itis checked for result Goal: 18000

To allow the learning, vehicle faster than some speed, vehicle
accelerating, driver not on brake,
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- Vehicle acceleration, vehicle at speed.

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
BPMODELTOOHIGHERROR C053D _|This monitor checks i [The system models an expected boost pressure based on motor < Valid braking request (driver or __autonomous) |- Signal vaiid; 500 ms [Type A. MIL lumination.
[Common cause Boost position change. This fault indicates that the boost pressure sensor |+ BP_Model (MPS) < Boost pressure - [ No ABS; Goal:18000
Pressure Sensor failure indicates higher pressure than predicted by the model and than 50 Bar - vehicle at speed and is slowing down.
(in-range high) evidenced by the vehicle deceleration. - Vehicle deceleration is not - driver not on throttle and requested enough pressure
observed
BP_MODEL_TOO_LOW_ERROR C053D [ This monitor checks I [The system models an expected boost pressure based on motor ~Valid braking request (driver or - Signal valid; 500 ms [Type A. MIL Numination.
Common cause Boost_P position change. This fault indicates that the boost pressure sensor autonomous) - No ABS; Goal: 18000
failure (in-range-low) indicates lower pressure than predicted by the model and than - BP_Model (MPS) > Boost - DAP close to end position;
evidenced by the vehicle deceleration. pressure + 5 Bar - vehicle at speed not slowing down much;
- Vehicle deceleration is observed - driver not on throttle and requested enough pressure
BPLCORRELATIONERROR 053D | This monitor checks - [The BP1, BP2, and DAP position signals are used to compare and __|[Boost_P_1- Boost_P_2] > 5 Bar input signals valid for some time (allow system/signal to infialize) 125500 ms [Type A. MIL lumination.
BP1 signal failure identify a single failed sensor signal 18000 Counts
BP2_CORRELATION_ERROR 053D [This monitor checks T [The BPL, BP2, and DAP position signals are used to compare and __ |[BoosL_P_1- BoosLP_2] > 5 Bar input signals valid for some time (allow system/signal to infianze) T25-500 ms [Type A. MIL Mumination.
BP2 signal failure identify a single failed sensor signal 18000 Counts
[BP_RAW_OFFSET_ERROR C053D [ This monitor checks i [The offset required (o zero the Boost Pressure sensor is larger than _|[BP_RAW_Off| > 50 BAR - Input signal valid; 500 ms [Type A. MIL llumination.
Boost Pressure Sensor Failure the specification limit of 50 bar. - Driver request, DAP position, suggest there should be no pressure;  [Goal:18000
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Maturation Time

MIL lllumination

- Defective pressure sensor.
- Defective pressure sensor connector.

+ Defective printed circuit board

+ Defective microprocessor feedback input port.

- This diagnostic checks both raw Boost Pressure principle and
reference signals

supply voltage
OR

reference sensor voltage > 94.50% of reference
sensor supply voltage

- Boost Pressure Sensor is enabled

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria IT_hreshold Value [Secondary Parameter and Enable Condition
BPLOFFSETERROR 053D | This monitor checks - [The offset required to zero the Boost Pressure sensor is larger than 00ST_P_1_OM > 10 Bar [The fault itself does not have much enable condition. Wheneveran |100 ms, [Type A. MIL lumination.
BP1 signal failure the specification limit offset is leamed, itis checked for result Goal: 18000
To allow the learning, vehicle faster than some speed, vehicle
accelerating, driver not on brake.
BP2OFFSETERROR C053D [ This monitor checks I [The offset required to zero the Boost Pressure sensor is larger than _ [[BOOST_P_2_Off > 10 Bar [The fault itself does not have much enable condition. Whenever an _|100 ms, [Type A. MIL fumination.
BP2 signal failure the specification limit offset is leamed, itis checked for result Goal: 18000
[To allow the learning, vehicle faster than some speed, vehicle
accelerating, driver not on brake.
MC_PRES_SEN_ERRATIC 053D | This monitor checks . [ Pressure Sensor Erratic Ghmic Status Faulted = Sensor open or shorted o |+ Sensor voltage supply in range [e0ms [Type A. MIL lumination.
+ Intermittent failure of the pressure sensor. sensor supply (conditions for [+ Boost Pressure Sensor is enabled Goal: 800
+ Intermittent open or short in the internal circuitry of |+ This diagnostic checks both raw Boost Pressure principle and MC_PRES_SEN_OPEN_OR_SHRT_HIGH) or
the printed circuit board. reference signals Sensor shorted to ground (conditions for
MC_PRES_SEN_SHORTED_LOW)
Fault counts toward setting each time Ohmic Faulted
status changes from Passed to Faulted or from
Faulted to Passed.
MC_PRES_SEN_SHORTED_LOW CO53E | This monitor checks T Pressure Sensor_Shorted Low principal sensor voltage < 4.61% of principle sensor |+ Sensor voltage supply n range 100 ms. [Type A. MIL Mumination.
- Defective pressure sensor. supply voltage - Boost Pressure Sensor is enabled
+ Defective pressure sensor connector. - This diagnostic checks both raw Boost Pressure principle and
+ Defective printed circuit board. reference signals. OR
- Defective microprocessor feedback input port
reference sensor voltage < 4.85% of reference
sensor supply voltage
MC_PRES_SEN_OPEN_OR_SHRT_HIGH CO53F | This monitor checks if [ Pressure Sensor Open or Shorted High principal sensor voltage > 95.24% of principle sensor|+ Sensor voltage supply in range 100 ms [Type A. MIL llumination.
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[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

+ Defective steering angle sensor.
-+ Defective cable.

+ Defective printed circuit board

+ Defective microprocessor feedback input port.

 The monitoring recognizes offset faults as well as amplification faut

Difference between zeroed measured SWA signal
and estimated SWA signal > Tight Check threshold

[ Tight check threshold is based on a function of
vehicle speed, Ay and Yaw Rate with minimum
threshold of 50 deg

Loose Check:
Difference between zeroed SWA signal and

estimated SWA signal > Loose Check threshold
Loose check threshold is based on a function of

vehicle speed, Ay and Yaw Rate with minimum
threshold of 100 deg.

2. MCP is initialized
3. Vehicle speed > 4.0 m/s while driving forward
4. Emissions Rolls Test Inactive

Tight Check
1. Driving s stable

Loose Check:
1. Driving is marginally stable

Goal: 900 ms

else

Goal: 1.8 s

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria
SC_PRES_SEN_SHORTED_LOW C0571 | This monitor checks - Pressure Sensor Shorted Low principal sensor voltage < 4.61% of principle sensor |+ Sensor voltage supply in range 100 ms [Type A. MIL lumination.
+ Defective pressure sensor. supply voltage + Secondary Circuit Pressure Sensor is enabled
+ Defective pressure sensor connector. - This diagnostic checks both raw Boost Pressure principle and
+ Defective printed circuit board reference signals OoR
Defective microprocessor feedback input port.
reference sensor voltage < 4.85% of reference
sensor supply voltage
SC_PRES_SEN_OPEN_OR_SHRT_HIGH C0572 | This monitor checks if [ Pressure Sensor Open or Shorted High principal sensor voltage > 95.24% of principle sensor|+ Sensor voltage supply in range 100 ms [Type A. MIL llumination.
- Defective pressure sensor. supply voltage - Secondary Circuit Pressure Sensor is enabled
+ Defective pressure sensor connector. - This diagnostic checks both raw Boost Pressure principle and
+ Defective printed circuit board. reference signals. OR
Defective microprocessor feedback input port.
reference sensor voltage > 94.50% of reference
sensor supply voltage
SC_PRES_SEN_ERRATIC C0574 | This monitor checks - [ Pressure Sensor Erratic Ghmic Status Faulted = Sensor open or shorted o |+ Sensor voltage supply in range [e0ms [Type A. MIL lumination.
+ Intermittent failure of the pressure sensor. sensor supply (conditions for + Secondary Circuit Pressure Sensor is enabled Goal: 800
+ Intermittent open or short in the interal circuitry of |+ This diagnostic checks both raw Boost Pressure principle and SC_PRES_SEN_OPEN_OR_SHRT_HIGH) or
the printed circuit board. reference signals Sensor shorted to ground (conditions for
SC_PRES_SEN_SHORTED_LOW)
Fault counts toward setting each time Ohmic Faulted
status changes from Passed to Faulted or from
Faulted to Passed.
PRESSURE_SENSOR_MISSING_CALIBRATION CO560 | This monitor checks T [This fault only checks 1 the EOL caibration 1S sucessful or not. I the _|Status = SUCCESSFUL [Any fime after system wake up and read NVRAM [600 ms [Type A. MIL Mumination.
- Missing Calibration calibration was not yet done or if the calibration is not successful, then Goal:18000
- NVRAM error this fault is set. The NVRAM contains both calibrated offset and status,
but only the status is checked to set the fault
SWAGAINERROR CO051 | This monitor checks f [ Steering Wheel Angle Sensor - Gain Error [Tight Check: 1. Yaw Rate, Lat Acc, SWA and wheel speed info are valid If SWA gain error= 2'threshold __[Type C, No MIL,

Diagnostic "

"Emissions Neutral
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SWAOFFSETERROR C0051 | This monitor checks - [ Steering Angle Sensor - Offset Eror Before Initialization 1 Yaw Rate, Lat Acc, SWA and wheel speed info are valid Before infialization: [Type C. No MIL,
- electronic or mechanical faultin sensor 2. MCP is initialized High offset: 100 ms "Emissions Neutral
- mechanical attachment of the sensor - The SWA signal shows an offset out of specification. High offset: 3. Vehicle speed > 4.0 m/s while driving forward Diagnostic *
[+ incorrect wheel geometry [Learned offset-Stored End of line offset from 4. Emissions Rolls Test Inactive Low offset: 1.8 s
NVRAM) > 23°
Tight Check After Initialization:
Low offset 1. Driving s stable 100 ms
[Learned offset-Stored End of line offset from
NVRAM| > 18° Loose Check:
1. Driving is marginally stable
After Initialization:
[Learned offset-Stored End of line offset from
NVRAM| > 18°
SWA_RAW_OFFSET_ERROR 0051 | This monitor checks T [ Steering Wheel Angle Sensor - Raw Offset Difference between measured SWA and estimated L. Yaw Rate, Lat Acc, SWA and wheel speed info are valid [200ms [Type C. No MIL,
- electronic or mechanical fault in sensor SWA > 175° 2. MCP is iniialized "Emissions Neutral
[+ mechanical attachment of the sensor + The SWA signal has to show an implausible high value before the 3. Vehicle speed > 4.0 m/s while driving forward Diagnostic "
+ incorrect wheel geometry initialization. ABS( ABS(Yaw_Rate.Conv_To_Swa_s16) - 4. Emissions Rolls Test Inactive
(ABS(Swa.Turn_Corrected_Delayed_s16)) >
SWA_RAW_OFFSET_ERROR_THR_S16 Tight Check
1. Driving s stable
SWA_RAW_OFFSET_ERROR_THR_S16= 175 deg
Loose Check:
1. Driving is marginally stable
SWA_MAX_VALUE_ERROR 0051 | This monitor checks - [ Steering Angle Sensor —Max Value Error [Absolute SWA sensor: [Swa Tumn Corrected! > T SWA s valid and calibrated 200 ms [Type C, No MIL,
- electronic or mechanical fault in sensor 20° 2. Emissions Rolls Test Inactive "Emissions Neutral
[+ mechanical attachment of the sensor + The SWA signal shows a greater value than physically possible in the or Diagnostic *
+ Incorrect wheel geometry vehicle. OR
200 ms before initialization
Relative SWA sensor: [Swa Turn Corrected) >
1440° before initialization or
OR 200 ms after initialization
Relative SWA sensor: |Swa zeroed| > 720° after
initialization
SWA_NOT_ALIVE_ERROR CO051 | This monitor checks T [ Steering Wheel Angle - Not Alive Error,Also known as "Constant [Vaw rate derivative) > 575 T Yaw rate and SWA vahd EQ Type C. No MIL,
- electronic or mechanical faultin sensor hardware  [Value Fault” 2. Emissions Rolls Test Inactive [*Emissions Neutral
3. Wheel speed information valid Diagnostic *
- The SWA signal does not change while the Yaw Rate changes: 4. Vehicle speed > 2.5 mis
5. Difference between wheel speeds front and rear ? 5 misec
6. Difference between measured and estimated Yaw rate < 675
7. Yaw Rate has to be > 37s once and < -37s once
SWASTEPERROR C0051 | This monitor checks it - Steering Wheel Angle Sensor - Step Error Raw SWA signal change > 300075 T SWAIs valid [oms [Type C, No MIL,
- electronic or mechanical fault in sensor hardware 2. Emissions Rolls Test Inactive "Emissions Neutral
+ The SWA signal has to show a gradient above a certain threshold. ~ [Set previous signal for next cycle. Diagnostic *
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Component/ System

Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
LAT_SENSOR_NOT_ALIVE_ERROR C0061 _ [This monitor checks f [ Lat Acceleration Sensor - Not Alive Fault T lat acc signal ? +I- 25 m/s [Emissions Rolls Test Inactive 1T1s [Type C. No MIL,
- electronic fault in sensor AND 2. 100 msec "Emissions Neutral
+ The Lat Acc signal does not change or is locked at a rail value. OR 1. Lat Accis valid Diagnostic *
Wheel speed is valid
- This failure is set if the lateral acceleration sensor is not able to 2. Lat Accis constant vehicle speed> 3 m/s®
[change its value anymore or if it is outside the specified max range. lat acc signal < +/- 14 m/s?
AND
Vehicle Speed > 3 m/s?
LAT_SENSOR_STEP_ERROR C0061 _[This monitor checks T [ Lat Acceleration Sensor - Step Error Raw Lat Acc signal change is > 800 m/s Lat accel is vaid 100 msec [Type C, No MIL,
- electronic fault in sensor [ABS is not active Emissions Neutral
+ mechanical mounting of sensor + The Lat Acc signal has to show a gradient above a certain threshold. Diagnostic "
LAT_SENSOR_RAW_OFFSET_ERROR C0061 | This monitor checks - [ Lat Acceleration Sensor - Raw Offset Error Lat Acc signal > 6.5 m/sec - Lat Acc is valid 200 ms [Type C. No MIL,
- Sensor Open - Wheel speed info is valid ["Emissions Neutral
+ Open circuitin ECU in series with sensor input + The Lat Acc signal has to show an implausible high value while - Vehicle is standing still Diagnostic *
standing stil
TATSENSOROFFSETERROR Q061 | This monitor checks T [ Lat Acceleration Sensor - Offset Eror Before Inialization: [~ Lat Acc vaid T 100 ms Type C. No MIL,
- Sensor Open - Yaw Rate, wheel speed information and steering angle are valid "Emissions Neutral
+ Open circuitin ECU in series with sensor input  The Lat Acc signal shows an offset out of specification. 1. 1 Continuously learned offset is > 4 m/sec’ + Vehicle speed > 4.2 misec 2.185s Diagnostic *
- Stable forward driving
OR 3. 185
2. 2 Continuously learned offsets > 1.8 misec? for 4 4. 100 ms
sec
WHILE
vehicle speed > 13.8 m/s
OR driving distance > 150m before initialization
OR
3. 3 Continuously learned offsets > 3 m/s for 4 sec
WHILE
vehicle speed < 13.8 misec
AND driving distance < 150 m before
initialization
After Initialization:
4. 8 "extended leam" offsets are > 1.8 m/s”
(Extended lear offsets are determined while vehicle
driving straight over accumulated distances on the
order of 250m)
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
LATSENSORGAINERROR C0061 _[This monitor checks - Lat Acceleration Sensor - Gain Error 1. The difference between the measured Lat Acc |+ No active Lat Accel fault 1 155 [Type C. No MIL,
- electronic fault in sensor (zeroed) and the estimated Lat Acc is > failure - ay-signal is valid "Emissions Neutral
+ This function computes the difference between the measured ay threshold - Yaw Rate signal is valid 2. 755 Diagnostic "
signal and an ay estimate, based on a vehicle model. If the difference - No active Wss faults
between the twois above a threshold for a certain period of ime, a  [OR + Vehicle-speed > 4.2 misec, while driving forward
sensor fault is set.
2. The difference between the measured Lat Acc
(zeroed) and the estimated Lat Acc is > two times
the failure threshold
[The fault basic threshold is based on the initialization
state:
Before Initialization
4 misec? + delta
After Initialization:
2 misec? + delta
[Where delta is based on the driving situation, a
function of vehicle speed, Yaw Rate, or steering
angle.
[The model based on steering angle is considered to
be the most robust one.
TONG_SENSOR_NOT_ALIVE_ERROR COS51 | This monitor checks [ Congitudinal Sensor - Constant Error T - Emissions Rolls Test Inactive T 1s [Type C. No MIL,
- electronic fault in sensor long acc signal >= +/- 25 m/s? Emissions Neutral
+ The Long Acc signal does not change or is locked at a rail value. AND 2. 100 ms Diagnostic "
OR
- Long Accis valid
2. - Wheel speed is valid
Long Acc is constant - vehicle speed > 3 misec
AND
long acc signal < +/- 14 m/s®
Vehicle Speed > 3 m/s?
LONG_SENSOR_STEP_ERROR COS51 | This monitor checks - - Tong Acceleration Sensor - Step Error Raw Long Acc signal change is > 800 m/s® - Cong Acc s valid 100 msec [Type C, No MIL,
|+ electronic fault in sensor [+ ABS not active ["Emissions Neutral
- mechanical mounting of sensor + The Long Acceleration signal has to show a gradient above a certain - Emissions Rolls Test Inactive Diagnostic *
threshold.
LONG_SENSOR_RAW_OFFSET_ERROR CO551 | This monitor checks [ Long Acceleration Sensor - Raw Offset Error Long Acc signal > 8 m/s - Tong Acc s valid 200 ms [Type C. No MIL,
- electronic fault in sensor - Wheel speed info is valid [*Emissions Neutral
[+ mechanical mounting of the sensor - The Long Acc signal has to show an implausible high value while + Vehicle is standing still Diagnostic *
standing stil -+ Emissions Rolls Test Inactive
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
LONG_SENSOR_OFFSET_ERROR COS51 | This monitor checks - [Long Acceleration Sensor - Offset Eror 3 continuously leamed offsets are > 2.5 m/s - Long Acc is valid 1100 ms [Type C. No MIL,
- electronic fault in sensor + Wheel speed information is valid 2.18s "Emissions Neutral
[+ mechanical mounting of sensor - The Long Acc signal shows an offset out of specification + All four wheel speeds > 3 m/s 3.185 Diagnostic "
- stable forward drivin 4. 10 ms
 No vehicle control activities such as ABS, TC, and VSC
- Emissions Rolls Test Inactive
LONG_SENSOR_GAIN_ERROR CO551 | This monitor checks if [ Long Acceleration Sensor - Gain Error Change in estimated Long Acc > 0.2 m/s. - Long Acc and wheel speed information are valid [200 msec [Type C. No MIL,
- electronic fault in sensor - All four wheel speeds > 3 m/s Emissions Neutral
+ This monitoring recognizes offset faults as well as amplification faults. [AND - Stable forward driving Diagnostic "
+ Accelerator position gradient < 600%/sec
Measured Long Acc-Estimated Long Acc > 0.8 m/s’ |+ Emissions Rolls Test Inactive
YAW_SENSOR_NOT_ALIVE_ERROR C0063 | This monitor checks i - Yaw Rate Sensor - Not Alive Error 1. Yaw rate is constant - Emissions Rolls Test Inactive 1 1s Type C, No MIL,
+ electronic fault in sensor AND "Emissions Neutral
- The Yaw Rate signal does not change or is locked at  rail value. |Yaw rate| < 85°/s AND 2. 100 ms Diagnostic *
AND
Vehicle Speed > 3 m/s? 1. Yaw Rate is valid
2. |vawrate| ? 130°s Wheel speed info is valid
Vehicle speed > 3 m/s
YAW_SENSOR_STEP_ERROR C0063 | This monitor checks [+ Vaw Rate Sensor - Step Error Vaw rate gradient > 80075 - Vaw Rate is valid 100 ms [Type C. No MIL,
- defective sensor - Emissions Rolls Test Inactive [*Emissions Neutral
|+ mechanical mounting of the sensor  The Yaw Rate signal has to show a gradient above a certain Diagnostic *
-+ Stone impingement at the floor pan threshold.
YAW_SENSOR_RAW_OFFSET_ERROR C0063 | This monitor checks if [+ Yaw Rate Sensor Raw Offset Error Low error threshold: If initialization info is valid and |- Yaw Rate is valid [200ms Type C, No MIL,
+ electronic sensor fault below threshold - Wheel speed info is valid "Emissions Neutral
- The Yaw Rate signal has to show an implausible high value while - Vehicle is standing still Diagnostic *
standing stil |Yaw rate] > 507s + Emissions Rolls Test Inactive
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria preshom Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
YAWSENSOROFFSETERROR C0063 | This monitor checks - [+ Yaw Rate Sensor - Offset Error [While Standing Stil - Yaw Rate is valid 1100 ms [Type C. No MIL,
| electronic sensor fault | Steering angle, Lat Acc and wheel speed informaiton are valid 2.18s "Emissions Neutral
+ The Yaw Rate signal shows an offset out of 1 Continously learned offset > 5 deglsec while |+ Vehicle speed > 4.2 m/s 3. 100 ms Diagnostic *
vehicle standing still. (Offset must remain present [+ Stable forward driving
as vehicle driven away following statndstill condition) |+ Emissions Rolls Test Inactive
Before Initialization while driving
2 learned offsetis > 87s
OR
3 Continuously learned offsets are > 57s for 15
After Initialization while driving:
4"extended lear" offsets are > 57s during
straight driving
(Extended lear offsets are determined while vehicle
driving straight over accumulated distances on the
order of 250m)
YAW_SENSOR_GAIN_ERROR C0063 | This monitor checks if - Yaw Rate Sensor - Gain Error 1. The difference between the measured Yaw rate |+ Yaw Rate is valid 1 1s [Type C. No MIL,
- electronic fault in sensor (zeroed) and the estimated Yaw rate is > failure |+ Steering angle, Lat Acc and wheel speed information are valid ["Emissions Neutral
+ This monitoring recognizes offset faults as well as amplification faults. |threshold [+ Vehicle speed > 2.5 m/s driving forward 2. 500 ms Diagnostic *
- Emissions Rolls Test Inactive
OR
2. The difference between the measured Yaw rate
(zeroed) and the estimated Yaw rate is > two times
the failure threshold
The fault basic threshold is based on the initialization
state:
Before Initialization
675 + delta
After Initialization:
375 + delta
[Where delta is based on the driving situation, a
function of vehicle speed, Ay, steering angle and
steering angle derivative.
PTS_TO_SCP_MODEL_TOO_HIGH_ERROR C05D2 _[This monitor checks If [The BHS function includes a model of expected simulator Pressure  |BHS modeled pressure > SCP Measured Pressure +[PTS > the minimum point on the Iookup table 500 ms [Type A. MIL fumination.
- Master cylinder seal leakage to reservoir based on driver pedal position. MODEL_TOO_HIGH_ERROR detects |20 Bar (Goal: 18000 Counts
 Pedal Simulator seal leakage to reservoir the situation where the modeled pressure is much higher than the
+ In-range failure of SCP sensor measured pressure. Look up table (add lookup table to appendices)
(Given certain travel, some amount of minimun pressure is expected in
the SC. Otherwise something is wrong.
PTS_TO_SCP_MODEL_TOO_LOW_ERROR C05D3 _[This monitor checks if [The BHS function includes a model of expected simulator Pressure  |BHS modeled pressure < SCP Measured Pressure - [The brake event is not a fast apply (which may cause unpredictable |500 ms, [Type A. MIL lumination.

+ Pedal Simulator Valve is closed or blocked
+ Pedal Simulator seizedfails to store fluid
+ In-range failure of SCP sensor

Ibased on driver pedal position. MODEL_TOO_LOW_ERROR detects
the situation where the modeled pressure is much lower than the
measured pressure.

20 Bar

high pressure)

18000 Counts
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value Iiecondavy Parameter and Enable Condition Maturation Time MIL fllumination
PTSL_OUT_OF_RANGE_ERROR CO5CC _[This monitor checks if During normal operation the input piston travel is physically imited to |- PTS signal > 38 mm AND [Signal is valid 5s [Type A. MIL lumination.
- Failure of PTS1 25 mm, and during NO_BOOST operation itis limited to ~36 mm. |+ PTS2 signal and SCP signal agree that actual 18000 Counts
- Failure of travel sensor cursor rod The sensor is capable of measuring travel up to 43 mm. Reported  travelis in range
travel by a single sensor in excess of these limits is indicative of a
sensor error. Not checking for SCP
PT52_OUT_OF_RANGE_ERROR COSCF__[This monitor checks If During normal operation the input piston travel is physically imited to |+ PTS2 signal > 38 mm AND [Signat s valid 5s [Type A. MIL Numination.
- Failure of PTS2 25 mm, and during NO_BOOST operation itis limited to ~36 mm. |+ PTS1 signal and SCP signal agree that actual 18000 Counts
- Failure of travel sensor cursor rod [The sensor is capable of measuring travel up to 43 mm. Reported  [travelis in range
travel by a single sensor in excess of these limits is indicative of a
sensor error. Not checking for SCP
PTSI_STEP_ERROR CO5CC _[This monitor checks [The PTS1 sensor signal changes at a physically implausible rate, - PTSL signal gradient > 700 mm/s [Signat is valid [0 ms [Type A. MIL lumination.
- Failure of PTS1 signal line resulting in a signal that disagrees with PTS2 signal, and amodeled |+ |PTS1- PTS2| > Erorjhreshold Goal: 10 Counts
pressure that disagrees with the SCP (i.e. PTS2 modeland SCP - Model(PTSI) <> SCP and Model(PTS2) == SCP
signals agree on driver braking level, PTS1 model and SCP disagree)
PTS2ZSTEPERROR COSCF__[This monitor checks T [The PTS2 sensor signal changes at a physically implausible rate, ~PTSZ signal gradient > 700 mm/s [Sional is vaiid [5oms [Type A. MIL Numination.
- Failure of PTS2 signal line resulting in a signal that disagrees with PTS1 signal, and a modeled |+ [PTS1 - PTS2| > Emorjhreshold Goal: 10 Counts
pressure that disagrees with the SCP (i.e. PTS1 modeland SCP - Model(PTS2) <> SCP and Model(PTSI) == SCP
signals agree on driver braking level, PTS2 model and SCP disagree)
PTSISENTRECEIVEERROR C2AI3 _ |This monitor checks i [The PTS2 SENT message is comprised of a 12 bit data value (pedal |PTS1 data < Lower_Threshold OR 5ms.

PTS1 SENT data error

travel), a 12 bt data value (motor position), a 4 bit CRC, and a 4 bit
status field.

PTS1 data > Upper_Threshold OR
PTS1 upper nibbles + PTS1 lower nibbles = 4095

[Any of the following conditions:
|+ SENT message Checksum error

[+ SENT status field indicates receive failure

- Received pedal travel is out-of-range low (0)

- Received pedal travel is out-of-range high (4095)

[Type A. MIL llumination.

EBCM Section 89 of 136

160 of 2,051



230BDG03B EBCM Summary Tables
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PTS2SENTRECEIVEERROR C2A14 _ |This monitor checks i [The PTS1 SENT message is comprised of a 12 bit data value, its 12 |PTS2 data < Lower_Threshold OR [Any of the following conditions: B [Type A. MIL lumination.
PTS2 SENT data error it complement, a 4 bit CRC, and a 4 bit status field PTS2 data > Upper_Threshold + SENT message Checksum error
- SENT status field indicates receive failure
+ Data value and its complement do not combine to OxFFF
 Received position is out-of-range low (0)
- Received position is out-of-range high (4095)
PTSI_SENT_MESSAGE_MISSING C2AI3 _ |This monitor checks If The SW indicates the fallure to the driver interface and set the status |N/A N/A 5 msec [Type A. MIL Numination.
Signal line is open or of the received Pedal and Motor position value to invalid within
shorted to GND. FTTD_PEDAL_MOTOR POSITION_VALUE.
Shorted to supply
Wiring
PTS2_MPS2_SENT_MESSAGE_MISSING C2A14 _|This monitor checks i the SW indicates the failure to the driver interface and set the status _|N/A N/A 5 msec [Type A. MIL lumination.
Signal line is open or o the received Pedal and Motor position value to invalid within
shorted to GND. FTTD_PEDAL_MOTOR POSITION_VALUE.
Shorted to supply
Wiring
PTSICORRELATIONERROR TO5D0 __[This monitor checks T [The PTSL, PTSZ, and BAS sensor signals are used ina 2-0Ut0f-3 |- [PTS1—PT52] > 2 mm AND [Sional is vaiid T25-500 ms [Type A. MIL Mumination.
PTS1 Signal Failure correlation scheme to identify a single failed sensor signal - [PTS1- BAS| > 2 mm AND 18000 Counts
- [PTS2—BAS| <2 mm
PTS2CORRELATIONERROR CO5D0 | This monitor checks if [The PTSL, PTS2, and BAS sensor signals are used in a 2-0Ut-0f-3 |- [PTSL - PTS2] > 2mm AND [Signal is valid 125-500 ms [Type A. MIL llumination.

PTSL Signal Failure

scheme to identify a single failed sensor signal

- |PTS1 —BAS| >2 mm AND
+|PTS2—BAS| <2 mm

18000 Counts
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[Fault Detection Criteria

[Threshold Value

PTSI_OFFSET_ERROR

PTS_MISSING_CALIBRATION_ERROR

C05D4

This monitor checks if.

[The PTS calibrations are stored in NVRAM and reused at the start of |None

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

C05CC

+ Missing Calibration
[+ NVRAM error
[+ ECU/ACU mismatch

[This monitor checks if:

the values reported by the PTS sensor.

[each drive cycle. This fault sets if the stored calibrations don't match

[After system start up and read from NVRAM

30 msec.

[Type A. MIL lumination.

PTS2_OFFSET_ERROR

CO5CF

+ defective sensor
[+ mechanical mounting of the sensor

This monitor checks if.

[The offset required to zero the PTS sensor s larger than the
specification limit.

[PTST Offsel) > 2.5 mm

[The fauTt itself does not have much enable condition. Whenever an
offset is learned, it is checked for result.

[To allow the learning, vehicle faster than some speed, vehicle
accelerating, driver not on brake.

100ms
Goal: 18000

[Type A. MIL Numination.

MPS2_CORRELATION_ERROR

COS8E

- defective sensor
- mechanical mounting of the sensor

This monitor checks T

[The offset required to zero the PTS sensor is larger than the
specification limit.

[PTS2 Offsen) > 2.5 mm

[The fault itself does not have much enable condition Whenever an
offset is leared, itis checked for result

[To allow the learning, vehicle faster than some speed, vehicle
accelerating, driver not on brake.

100ms
Goal: 18000

[Type A. MIL lumination.

MPS2_SENT_RECEIVE_ERROR

C2A1A

- MPS2 Failure
|+ Note: MPSL failure results in

BBOOSTED_BRAKE_SYSTEM_FAILURE for lack of

[motor rotation / pressure build

[This monitor checks if:

difference in MPS1 and MPS2 based on the different time sampling
rates (time lag on MPS2).

MPS 1 and 2 moving different direction; or
MPS 1 and 2 stopped at different relative postion than history

[MPST s SPT based with a 50 usee update rate. MPS2 is SENT based |[MPSL - MPS2| > 2 Degrees +
Jwith a 1 msec update rate. During motor rotation there is an expected

3 Degrees (motor speed offset)

MPS 1 and 2 moving different direction; or
MPS 1 and 2 stopped at different relative postion
than history

[Sionat s vaid

100 ms
Goal: 18000

[Type A. MIL Mumination.

MPS2 Signal Failure

Monitor MPS2 sent data received from the SentSensor.

This failsafe detects when MPS2 sent data received |MPS signal data is received.

from the SentSensor is out of the valid range

5 msec

[Type A. MIL llumination.
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MPSBISTFAULT CO58A | This monitor checks - [Testing of this module should include running BIST at various MPS | The value calculated within the MPS does not equal [BIST Inputs are not faulty. 30 msec [Type A. MIL lumination.
MPS Bilt-in-Self-Test failure angles. the ECU calculated value.
[The ECU performs an independent calculation parallel to internal MPU
[sensor BIST software. The fault will occur when the parallel
calculations don't match.
MPSI_NOT_ALIVE_FAILURE CO58A [ This monitor checks I [Any Condition [MPST does not change for 5 consecutive readings. T00ms [Type A. MIL fumination.
MPS1 Signal Failure
SYS_ASIC_VDBAT_RANGE_FAILURE 03006 | This monitor checks [-KL30_1 Supply voltage outside of the specified range [6V< KL30_1 Supply Voltage > 25V [-ASIC's VDBAT Voltage Result SPI field is outside the range of 6 and |100ms [Type C, No MIL,
- VDBAT Voltage is outside the voltage range + I the ASIC A/D value for VDBat is outside the acceptable range 25 volts for 100msec ["Emissions Neutral
(vDBat < 6V or VDBat >25V) continuously for 100ms then the fault is Diagnostic *
set.
SYS_ASIC_PDBAT_RANGE_FAILURE T3007 | This monitor checks T [~ KL30_2 Supply voltage outside of the specified range [6V< KL30_2 Supply Voltage > 23V ~ASIC's PDBAT Voltage Result SPI field is outside the range of 6 and [100ms Type C. No ML,
- PDBAT Voltage is outside the voltage range + If the ASIC A/D value for PDBat is outside the acceptable range 23 volts for 100msec ["Emissions Neutral
(PDBat < 6V or PDBat >23V) continuously for 100ms then the fault is Diagnostic *
set.
KL30_1_OPEN_OR_SHRTED_TO_GND U3006 | This monitor checks it [A feedback ratio is calculated based on the KL30_1_Fdbk_A and + Ratio = (KL30_L-KL30_2)/(KL30_1+KL30_2) [+ Power ON, Continuous Failsafing 75ms [Type C, No MIL,
+ Fuse blown (Open) KL30_2_Fdbk_B. - If PSSW1 AND PSSW2 are turned OFF OR at "Emissions Neutral
- Short_to_Ground least one safety switch s turned ON Diagnostic *

+ If the feedback ratio is lower than the valid lower threshold ratio, then
KL30_1_Open_or_Shrted_to_Gnd fault is set

- Faultis set if ratio is less than -30%

- If PSSW1 AND/OR PSSW?2 are turned ON and all
safety switches are turned OFF,

- Faultis set f ratio is less than -10%
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KL30_2_OPEN_OR_SHRTED_TO_GND U3007 | This monitor checks - (A feedback ratio is calculated based on the KL30_1_Fdbk_A and + Ratio = (KL30_1-KL30_2)/(KL30_1+KL30_2) [~ Power ON, Confinuous Failsafing 75ms [Type C. No MIL,
+ Fuse blown (Open) KL30_2_Fdbk_B. - If PSSW1 AND PSSW2 are turned OFF OR at "Emissions Neutral
+ Short_to_Ground + If this feedback ratio exceeds the valid upper threshold ratio, then [least one safety switch is turned ON, Diagnostic *
KL30_2_Open_or_Shrted_to_Gnd fault is set - Faultis set f ratio is greater than 30%
- If PSSW1 AND/OR PSSW?2 are tumed ON and all
Note: Although the SW to tries to detect Fuse Blown/Shorted to safety switches are turned OFF,
[ground with both switches on, fuse blown fault will not be detected due |+ Fault is set if ratio is greater than 10%
to the nature of the circuit and shorted to ground also may not be
detected due to the damage that may be caused by this condition. Do
not test this condition.
SYSTEM_VOLTAGE_LOW P0562 _[This monitor checks It [System voltage is monitored continuously but the fault is not enabled _|Filtered system voltage < 8.5V - Engine is not being cranked 150 ms [Type C, No MIL,
- Vehicle Battery Voltage Supply is providing low during Engine crank - System is not re-initializing or shutting down "Emissions Neutral
voltage levels [When the system voltage is continuously lower than 8.5V for more + System is not shutting down Diagnostic "
- Defective cables. than 150 msec then the fault is set.
+ Defective printed circuit board. [When the system voltage is continuously greater than 9.0V for more
than 100 msec then the faul is cleared.
SYSTEM_VOLTAGE_EXCESSIVE_LOW P0562 | This monitor checks i [System voltage is monitored continuously but the fault is not enabled _|Filtered system voltage < 7.5V [~ Engine 1s not being cranked 150 ms [Type C. No MIL,
+ Vehicle Battery Voltage Supply is providing during Engine crank. When the system voltage is continuously lower + System is not re-initializing or shutting down ["Emissions Neutral
excessively low voltage level than 7.0V for more than 150 msec then the fault is set. When the + System is not shutting down Diagnostic *
- Defective cable. system voltage is continuously greater than 7.5V for more than 150
+ Defected printed circuit board Imsec then the fault is allowed to be cleared if not ignition latched
SYSTEM_VOLTAGE_HIGH PO563 | This monitor checks It [System voltage /s monitored continuoUsly but the fault is not enabled _|Filtered System voltage > 16.8 V. [~Engine 1s not being cranked 100 ms. [Type B. MIL Numination.
+ Voltage Supply is providing high voltage levels, during Engine cran. - System is not re-initializing or shutting down
+ Defective printed circuit board. [When the system voltage is continuously greater than 16.8V for more + System is not shutting down
than 100 msec then the fault is set.
[When the system voltage is continuously less than 16.3V for more
than 100 msec then the faul is cleared.
SYSTEM_VOLTAGE_EXCESSNVE_HIGH P0563 | This monitor checks If [System voltage is monitored continuously but the fault is not enabled _|Filtered system voltage > 18.8V. - Engine is not being cranked 15 ms [Type B. MIL llumination.

-+ Voltage Supply is providing excessively high voltage
levels.
+ Defective printed circuit board

during Engine crank.
[When the system voltage is continuously greater than 18,8V for more
than 15 msec then the fault is set.

[When the system voltage is continuously less than 18.3V for more
than 100 msec then the fault is cleared.

- System is not re-initializing or shutting down
- System is not shutting down
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[Fault Detection Criteria

SYSTEM_VOLTAGE_ECU_SELF_TEST_HOLD

P0562

This monitor checks if

[System Self Test will not start if either of the following conditions

[Threshold Value

[Secondary Parameter and Enable Condition

Maturation Time

MIL lllumination

SYSTEM_VOLTAGE_ERRATIC

P0562

| Voltage Supply is providing excessively low o high
voltage levels.
- Defective printed circuit board.

[This monitor checks if:

present: Polaris s not initialized Unfiltered System Voltage is outside
the Excessive range (< 7.0V or >18.8) If the System Self Testis  [> 18.8V
delayed continuously for more than 100 msec then the fault is set

are |Polaris. Resync_Seq_Eror = TRUE or Unfiltered

system voltage < 7.0V’ or Unfiltered system voltage

[ Polaris is not initialized yet » System Voltage is outside the Excessive |5 ms
range (<7.0 V or >18.8V) Have not finished self-test

[Type C. No MIL,
"Emissions Neutral
Diagnostic "

PRIMARY_WAKEUP_LINE_STUCK_LOW

P2534

- Voltage Supply is toggling between non-operational
voltages and/or normal operating voltages + Defective
cables.

+ Defective printed circuit board.

This monitor checks if:

T the filtered System Voltage is above Excessive High Voltage
threshold or below Low Voltage threshold, this fault counts toward

High Voltage thresholds the fault counts toward passing. This fau
[done this way to catch voltages jumping between non-operational
voltages and/or normal operating voltages.

failure and if the voltage is above Low Voltage and below Excessive

T (Filtered System Voltage > 18.8) || (Filtered

System Voltage < 8.5) fail_counter += 15 else
fail_counter -= 5 If ail_counter >= 900 set fault
Itis

- Engine is not being cranked
- System is not re-initializing or shutting down
- System is not shutting down

300ms minimum

[Type C. No MIL,
"Emissions Neutral
Diagnostic "

PRIMARY_WAKEUP_LINE_STUCK_HIGH

P2535

HW ignition line failure

This monitor checks if.

[The MCU compares the state of the Primary Wakeup Line with the
gnition switch status CAN signal from the ECM.

If the Primary Wakeup Line is read as Low but Ignition switch statu
set.

[CAN message fault is set

[The MCU compares the state of the Primary Wakeup Line with

signal indicates RUN or CRANK for a continuous 3 sec then the fault is

[ This fault is not enabled if the Missing PPEI Engine General Status 1

(State of Primary Wakeup line == Not Wake) &&
(CAN Signal == (CRANK || RUN))
s

[+ Primary Wakeup COMMS Signal is Valid
(singalis Valid when

IMISSING_PPEI_ENGINE_GENERAL_STATUS_1 fault is not latched)

2s

[Type B. MIL llumination.

INTERNAL_5V_SUPPLY_VOLT_ERRATIC

P0606

HW ignition line failure

[This monitor checks if:

thelgnition switch status signal from the ECM.

signal indicates not Crank and not RUN for a continuous 3 sec then
[fault is set

This fault is not enabled if the Missing PPEI Engine General Status
[CAN message fault is set.

If the Primary Wakeup Line is read as High but Ignition switch status

|(State of Primary Wakeup line
Signal | = (CRANK || RUN))

the|

1

Wake) & (CAN

-AND
- Primary Wakeup Line is ON

- Primary Wakeup COMMS Signal is Valid (Singal is Valid when
IMISSING_PPEI_ENGINE_GENERAL_STATUS_1 fault is not latched)

[Type B. MIL Numination.

+ Defective internal 5 V supply circuit
+ Defective printed circuit board
- Defective microprocessor feedback input port

+ Defective Polaris ASIC feedback input port

stay there long enough to mature the

INTERNAL_5V_SUPPLY_VOLT_FAILURE then this fault is matured

by an up/down counter on the condition

T the filtered 5V supply toggles outside te allowed range but does not [If the fiered System Voltage toggles as per the

below range

Filtered system voltage ? 4.75V
Filtered system voltage ? 5.25

[ Internal 5V supply is enabled

-AND

- None of the following are taking place:

+ System is initializing

- System is re-initializing

- Engine is being cranked

+ When requested by Diagnostic commands
System is shutting down

800 counts/80ms minimum

[Type A. MIL llumination.
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ECUSELFTESTTIMEOUT PO562 _[This monitor checks if [ the ECU self test does not complete in the alloted amount of time, _[None [Runs duting startup 5 msec [Type C, No MIL,
Faulted ECU then set this fault. This fault allows to properly inform the driver that the| "Emissions Neutral
EBCM functionality is not available. Diagnostic *
Note- Timeout fault is latched if system self-test doesn't finish within 2
seconds. This time doesn't include the on-hold time if the battery
voltage is out of range.
PWR_PTS_MPS_SUP1_RANGE_LOW CO5DI__[This monitor checks If [The MCU provides two 5V sensor supplies for the Pedal Traveland _|if PWR<4.85 for 100ms [+ MPS1 sensor is enabled T00ms [Type A. MIL fumination.
+ Defective motor position sensor Motor Position Sensors (each supply powers one circuit of the PTS - PTS1 sensor is enabled
+ Defective pedal travel sensor and one circuit of the MPS). AND
+ Defective printed circuit board [The MCU monitors the feedbacks on these two voltage supplies.  If + None of the following are taking place:
either supply is continuously < 4.85V for 100ms then the respective - System is initializing
supply fault is set - System is re-initializing
+ Engine is being cranked
- When requested by Diagnostic commands
System is shutting down
PWR_PTS_MPS_SUP1_RANGE_HIGH CO5DT __[This monitor checks if [The MCU provides two 5V sensor supplies for the Pedal Traveland _|if PWR>5.15V for 100ms, - MPS1 s enabled 100ms [Type A. MIL lumination.
+ Defective motor position sensor Motor Position Sensors (each supply powers one circuit of the PTS [+ PTS1 is enabled
- Defective pedal travel sensor and one circuit of the MPS) AND
- Defective printed circuit board [The MCU monitors the feedbacks on these two voltage supplies. If  None of the following are taking place:
either supply is continuously > 5.15V for 100ms then the respective - System is initializing
supply fault is set - System is re-initializing
+ Engine is being cranked
+ When requested by Diagnostic commands
Systemiis shutting down
PWR_PTS_MPS_SUP1_ERRATIC TO5DI__[This monitor checks T [The MCU provides two 5V sensor supplies for the Pedal Traveland | PWR<4.85 or >5.15V - VPS1 1S enabled [80ms minimum [Type A. MIL Numination.
+ Defective motor position sensor Motor Position Sensors (each supply powers one circuit of the PTS - PTS1 is enabled
 Defective pedal travel sensor and one circuit of the MPS) AND
- Defective printed circuit board [The MCU monitors the feedbacks on these two voltage supplies. If a - None of the following are taking place:
supply feedback is outside the acceptable range (< 4.85V or > 5.15V) - System is initializing
then the respective erratic fault is matured at a weight of 50 toward a - System is re-initializing
goal of 800 (fastest maturation = 80 msec). -+ Engine is being cranked
If the feedback voltage returns within the 4.85 - 5.15V range then the - When requested by Diagnostic commands
erratic fault is dematured at a weight of 1 System is shutting down
[Once the fault goal is reached then the fault is set and is ignition
latched.
PWR_PTS_MPS_SUP2_RANGE_LOW COSBB __[This monitor checks if [The MCU provides two 5V sensor supplies for the Pedal Traveland _ |if PWR<4.85 for 100ms - MPS2 is enabled 100ms. [Type A. MIL llumination.

- Defective motor position sensor
+ Defective pedal travel sensor
 Defective printed circuit board

Motor Position Sensors (each supply powers one circuit of the PTS
and one circuit of the MPS)

[The MCU monitors the feedbacks on these two voltage supplies. If
either supply is continuously < 4.85V for 100ms then the respective
supply fault is set

- PTS2 is enabled
AND

+ None of the following are taking place:

- System is initializing

- System is re-initializing

+ Engine is being cranked

- When requested by Diagnostic commands
System is shutting down
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PWR_PTS_MPS_SUP2_RANGE_HIGH CO5BB [ This monitor checks if [The MCU provides two 5V sensor supplies for the Pedal Traveland _|if PWR>5.15V for 100ms, [-MPS2 is enabled 100ms [Type A. MIL lumination.
+ Defective motor position sensor Motor Position Sensors (each supply powers one circuit of the PTS [+ PTS2 is enabled
 Defective pedal travel sensor and one circuiit of the MPS) [AND
+ Defective printed circuit board [The MCU monitors the feedbacks on these two voltage supplies.  If - None of the following are taking place:
either supply is continuously > 5.15V for 100ms then the respective + System is initializing
supply fault is set. - System is re-initializing
- Engine is being cranked
+ When requested by Diagnostic commands
System is shutting down
PWR_PTS_MPS_SUP2_ERRATIC COSBB [ This monitor checks If [The MCU provides two 5V sensor supplies for the Pedal Traveland |if PWR<4.85 o >5.15V [-MPS2 Is enabled [80oms minimum [Type A. MIL fumination.
+ Defective motor position sensor Motor Position Sensors (each supply powers one circuit of the PTS - PTS2 is enabled
+ Defective pedal travel sensor and one circuit of the MPS). [AND
|+ Defective printed circuit board [The MCU monitors the feedbacks on these two voltage supplies. If a + None of the following are taking place:
supply feedback is outside the acceptable range (< 4.85V or > 5.15V) - System is initializing
then the respective erratic fault is matured at a weight of 50 toward a - System is re-initializing
goal of 800 (fastest maturation - 80 msec). + Engine is being cranked
If the feedback voltage returns within the 4.85 - 5.15V range then the - When requested by Diagnostic commands
erratic fault is dematured at a weight of 1 System is shutting down
[Once the fault goal is reached then the fault is set and is ignition
latched.
PWR_SW_COIL_SUP_OPEN 0538 | This monitor checks - [The KL30 supply inputs are switched on/off by the two Power Switches.|If Feedback Voltage < 80%of KL30_x [~ Power ON, Continuous Failsafing [5oms [Type A. MIL llumination.
+ Disconnected Switch [The downstream KL30JNT ~ supplies the ABS Coils, the BB Coils and
+ PCB Problem the Motor Driver. These three circuits are individually switched on/off
by separate Safety Relays.
[When the Safety Relay is on the downstream voltage feedback is
lexpected to be high. The MCU monitors the voltage feedback
downstream from the ABS Coil Safety Relay. If the feedback voltage is
less than 80% of KL30JNT for a continuous 50 msec then the fault is
set.
PWR_SW_COIL_SUP_SHORT 0538 |This monitor checks T [The KL30 supply nputs are switched on/off by the two Power Switches |IT Feedback Voltage > 80%of KL30_X [~ Power ON, Confinuous Failsaiing [5oms [Type A. MIL Numination.
+ Disconnected Switch [The downstream KL30 INT supplies the ABS Cails, the BB Coils and
- PCB Problem the Motor Driver. These three circuits are individually switched on/off
by separate Safety Relays.
[When the Safety Relay is off the downstream voltage feedback is
lexpected to be low. The MCU monitors the voltage feedback
downstream from the ABS Coil Safety Relay. If the feedback voltage is
Inot less than 80% of KL30_INT for a continuous 50 msec then the fault|
is set
PWR_SW_BB_COIL_SUP_OPEN C0538 [ This monitor checks it [The KL30 supply inputs are switched on/off by the two Power Switches.|If Feedback Voltage < 80%of KL30_x - Power ON, Continuous Failsafing [5oms [Type A. MIL llumination.

- Disconnected Switch
- PCB Problem

[The downstream KL30JNT supplies the ABS Coils, the BB Coils and
the Motor Driver. These three circuits are individually switched on/off
by separate Safety Relays.

[When the Safety Relay is on the downstream voltage feedback is
lexpected to be high. The MCU monitors the voltage feedback

from the BB Coil Safety Relay. If the feedback voltage is
less than 80% of KL30_INT for a continuous 50 msec then the fault is
set.
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MIL lllumination

PWR_SW_BB_COIL_SUP_SHORT

C053B

This monitor checks if
- Disconnected Switch
- PCB Problem

[The KL30 supply inputs are switched on/off by the two Power Switches.
[The downstream KL30JNT ~ supplies the ABS Coils, the BB Coils and
the Motor Driver. These three circuits are individually switched on/off
by separate Safety Relays.

[When the Safety Relay is off the downstream voltage feedback is
expected to be low. The MCU monitors the voltage feedback
downstream from the BB Coil Safety Relay. If the feedback voltage is
Inot less than 80% of KL30_INT for a continuous 50 msec then the faul|
is set.

If Feedback Voltage > 80%of KL30_x

- Power ON, Continuous Failsafing

Iﬂamranon Time
50ms

[Type A. MIL lumination.

PWR_SW_MOT_SUP_OPEN

C0595

[This monitor checks if:
- Disconnected Switch
- PCB Problem

[The KL30 supply inputs are switched on/off by the two Power Switches.
The downstream KL30 INT supplies the ABS Coils, the BB Coils and
the Motor Driver. These three circuits are individually switched on/off
by separate Safety Relays.

When the Safety Relay is on the downstream voltage feedback is
lexpected to be high. The MCU monitors the voltage feedback
[downstream from the Motor Safety Relay. If the feedback voltage is
less than 80% of KL30_INT for a continuous 50 msec then the fault is
set.

[T Feedback Voltage < 80%o0f KL30_X

[+ Power ON, Continuous Failsafing

[5oms

[Type A. MIL Numination.

PWR_SW_MOT_SUP_SHORT

C0595

This monitor checks if:
|+ Disconnected Switch
- PCB Problem

[The KL30 supply Inputs are switched on/off by the two Power Switches,
[The downstream KL30INT  supplies the ABS Coils, the BB Coils and
the Motor Driver. These three circuits are individually switched on/off
by separate Safety Relays.

[When the Safety Relay is off the downstream voltage feedback is
expected to be low. The MCU monitors the voltage feedback
[downstream from the Motor Safety Relay. If the feedback voltage is nof|
less than 80% of KL30INT  for a continuous 50 msec then the fault is
set.

If Feedback Voltage > 80%of KL30_x

- Power ON, Continuous Failsafing

[5oms

[Type A. MIL lumination.

PWR_SW_PSSWI_SUP_OPEN

U3006

This monitor checks T
- Disconnected Switch
- PCB Problem

[This fault 15 not enabled 1s @ Watchdog fault s already set.
[The KL30_1 and KL30_2 voltage supply inputs are individually
switched on/off by separate Power Switch circuits.

[When either Switch is turned on then it's respective Power Switch
Feedback is expected to be high. If the feedback voltage is less than
80% of it's respective KL30_x supply voltage for a continuous 50 msec
then the fault is set

If Feedback Voltage < 80%0f KL30_x

[~ Power ON, Confinuous Failsaiing

[50 msec

[Type C, No MIL,
[*Emissions Neutral
Diagnostic *

PWR_SW_PSSW1_SUP_SHORT

P0606

[This monitor checks if:
- Disconnected Switch
- PCB Problem

[The KL30_1 and KL30_2 voltage supply inputs are individually
switched on/off by separate Power Switch circuits.

When both Switches are tumed off then both Power Switch Feedbacks
are expected to be low. If the feedback voltage is ot less than 80% of
t's respective KL30_x supply voltage for a continuous 50 msec then
the fault is set.

If Feedback Voltage > 80%of KL30_x

- Power ON, Continuous Failsafing

[5oms

[Type A. MIL llumination.
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PWR_SW_PSSW2_SUP_OPEN U3007 | This monitor checks - [This fault is not enabled is a Watchdog fault is already set T Feedback Voltage < 80%of KL30_x [~ Power ON, Confinuous Failsafing 50ms. [Type C. No MIL,
+ Disconnected Switch [The KL30_1 and KL30_2 voltage supply inputs are individually "Emissions Neutral
- PCB Problem switched on/off by separate Power Switch circuits.
[When either Switch is turned on then its respective Power Switch
Feedback is expected to be high. If the feedback voltage is less than
80% of its respective KL30_x supply voltage for a continuous 50 msec
then the fault is set.
PWR_SW_PSSW2_SUP_SHORT PO606 _[This monitor checks If [The KL30_1 and KL30_2 voltage supply inputs are individually T Feedback Voltage > 80%0f KL30_x [+ Power ON, Continuous Failsafing [5oms [Type A. MIL fumination.
+ Disconnected Switch switched on/off by separate Power Switch circuits.
- PCB Problem When both Switches are turned off then both Power Switch Feedbacks
are expected to be low. If the feedback voltage is not less than 80% of
its respective KL30_x supply voltage for a continuous 50 msec then
the fault is set
SYS_ASIC_VCP12_U12_VOLTAGE_LOW PO606 | This monitor checks i [The Polaris ASIC provides an internal VCP12 voltage regulator which |VCP12 voltage is less that 7.25 V for 44 7sec [ Polaris is infialized 100 msec [Type A. MIL lumination.
Defective vehicle battery or Charging system s required to operate the |_SSR amplifier and to maintain regulation of
Otherwise: the VASpOregulators and the U3 and U1 linear regulators,
-Defective system ASIC If the VCP12 voltage is less that 7.25 V for 44 ?sec then the Polaris
-Defective printed circuit board. sets the VPC12 Low Voltage Warning SPI bit to True.
- Defective system ASIC [Software monitors this SPI bit. If it is continuously True for more than
100 msec then the fault is set.
SYS_ASIC_CHARGE_PUMP_OVER_VOLT PO606 | This monitor checks It [The Polaris ASIC provides a two-stage charge pump to produce a __|charge pump voltage exceeds VCP12 voltage by |+ Polars s inftialized 100 msec (145.2 ms) [Type A. MIL Numination.
- Defective system ASIC voltage greater than the VCP12 voltage: more than 13V for 53 msec
If the charge pump voltage exceeds VCP12 voltage by more than 13V
for 53 msec then the Polaris sets the Charge Pump Overvoltage Limit
[SPI bit to True.
[Software monitors this SPI bit. If itis continuously True for more than
100 msec then the fault is set.
PO606 | This monitor checks if [Verify that the KL30_1 Power Switch command is not stuck on [SSR ON: VDBat+3V <= VDG <= VDBat+12v [+ Polaris is initialized 100 msec [Type A. MIL llumination.

SYS_ASIC_VDG_RANGE_FAULT

- Defective system ASIC

The ASIC VDG pin controls the KL30_1 Power Switch. While the
Power Switch is commanded off, the SW reads the ASIC's VDG
Voltage feedback.

[When the VDG voltage is continuously >= 1.0V for more than 100
[msec then the fault is set.

SSROFF: VDG <= 1.0V
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SYS_ASIC_VBAT_SW_OVERCURRENT POBO6 | This monitor checks if [The Polaris ASIC provides an overcurrent protected VBAT_SW output [VBAT_SW Enable and VBAT_SW Over-Current SPI |+ Polaris is intialized 25 msec [Type A. MIL lumination.
 Defective system ASIC used for powering sensors and external circuits. bits are both TRUE
If the VBAT_SW current draw exceeds 150 mA for 800 ?sec then the
Polaris sets the VBAT_SW Overcurrent SP! bit to True.
[Software monitors this SP! bit. If itis continuously True for more than
25 msec then the fault is set.
SYS_ASIC_VBAT_SW_CORR PO606 | This monitor checks If [The MCU shall read the ASIC's VBAT_SW Voltage Result SPIfield _ |voltage difference > 1.75 volts [ Polaris is infiaized 15 msec [Type A. MIL Numination.
- Defective system ASIC and perform a plausibility check against the measured U12 voltage - when the VBAT switch is commanded On
rom the Polaris.
[When the difference between the two voltage values is continuously >
1.75V for more than 25 msec then the fault is set.
SYS_ASIC_VBAT_SW_DISABLE_CORR PO606 | This monitor checks i [Check that the ASIC VBAT_SW output is not leaking or Stuck on. [Voltage difference >1.5 volts [Polaris is intialized 25 msec [Type A. MIL lumination.
+ Defective wiring hamess [The MCU shall read the ASIC's VBAT_SW Voltage Result SP! field |-Power Switch is OFF
+ Defective ASCI when the commanded VBAT_SW state is Off.
- Defective CPU If the voltage is continuously > 1.5V for more than 25 msec then the
[+ Defective circuit board fault is set.
SYS_ASIC_U5_FAILURE PO606 | This monitor checks It [The U5 power supply regulates battery voltage down (o 5V to supply | The MCU shall momitor the ASIC's U OUt of Range |+ Polars 1s inftalized 5 msec [Type A. MIL Mumination.
- Defective system ASIC such circuits as network communication transceivers, internal sensors [Warning SPI bit. (<4.75V or>5.1V)
and ADC references.
If US is outside the acceptable range (<4.75V or >5.1V) continuously
for 105 2sec then the ASIC shall continue to attempt to regulate US
and set the U5 Out of Range Warning SP! bit to True.
Software monitors this SPI bit. If it becomes True then the fault is set
immediately.
PO606 | This monitor checks if [The Polaris ASIC provides a two-stage charge pump to produce a If the charge pump voltage exceeds VCP12 voltage |+ Polaris is initialized 100 msec (105.5 ms) [Type A. MIL lumination

SYS_ASIC_CHARGE_PUMP_UNDER_VOLT

- Defective system ASIC

voltage greater than the VCP12 voltage.

If the charge pump voltage exceeds VCP12 voltage by less than 9.5V
for 5.5 msec then the Polaris sets the Charge Pump Undervoltage
Limit SP! bit to True.

Software monitors this SPI bit. If itis continuously True for more than
100 msec then the fault is set.

by less than 9.5V for 5.5 msec
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US_ASIC_ADC_REF_FAULT

PO606

This monitor checks if:
- Defective system ASIC
or circuit board

[The 5V regulated supply is read at the ASIC. If itis not within the
range, then the fault s set

[Asic US is not within the 4.75V and 5.25V

[Polaris is initialized

[Type A. MIL lumination.

SYS_ASIC_U3_UV_RESET_FAULT

P0606

[This monitor checks It
- ASIC power supply block problem
+ Defective ASIC

- PCB problem

[-When the Us, U3, or UL Undervoltage Diagnostic SPT bit 1s set, the
[ASIC shall raise the effective US out of range lower warning level, or
the U3 or U1 undervoltage fault threshold above the maximum US, U3,
or U1 regulation voltage, thus forcing a US out of range warning or U3
orU1 undervoltage fault.

- Periodically, the MCU shall store a flag in NVM indicating that it will
perform a US, U3 or U1 undervoltage diagnostic. The MCU shall then
force one of the three test modes and start a timer.

[The MCU shall detect a fault if it does not receive a
reset within the expected time. If a reset occurs, the
MCU shall check NVM and the ASIC's Reset Source
SPI Register, and verify that the reset was due to a
planned test.

- Runs during initialization

10 msec

[Type A. MIL Mumination.

SYS_ASIC_U3_OV_RESET_FAULT

P0606

This monitor checks T
+ ASIC power supply block problem
- Defective ASIC

- PCB problem

- When the US, U3, U1 Overvoltage Diagnostic SPIDit is set, the ASIC
shall lower the effective overvoltage fault threshold below the minimum
U, U3, or U1 regulation voltage, thus forcing a US, U3, or UL
overvoltage fault.

- Periodically (e.g. once per ignition cycle at shutdown), the MCU shall
store a flag in NVM indicating that it will perform a US, U3 or UL

overvoltage diagnostic. The MCU shall then force one of the three test|
Imodes and start a timer.

[The MCU shall detect a fault i it does not receive a
reset within the expected time. If a reset occurs, the
MCU shall check NVM and the ASIC's Reset Source
SPI Register, and verify that the reset was due to a
planned test.

- Runs during infiaization

10 msec

[Type A. MIL lumination.

SYS_ASIC_U5_OV_RESET_FAULT

P0606

This monitor checks T
- ASIC power supply block problem
 Defective ASIC

- PCB problem

- When the US, U3, UL Overvoltage Diagnostic SPIbit 1s Set, the ASIC|
shall lower the effective overvoltage fault threshold below the minimum
Us, U3, or U1 regulation voltage, thus forcing a US, U3, or U1
overvoltage fault

- Periodically (e.g. once per ignition cycle at shutdown), the MCU shall
store a flag in NVM indicating that it will perform a US, U3 or UL

lovervoltage diagnostic. The MCU shall then force one of the three test|
[modes and start a timer.

[The MCU shall detect a fault i t does not receive a
reset within the expected time. If a reset occurs, the
MCU shall check NVM and the ASIC's Reset Source
SPI Register, and verify that the reset was due to a
planned test.

[~ Runs during mitahzation

10 msec

[Type A. MIL Mumination.

BOOSTED_BRAKE_SYSTEM_FAILED

C0021

[This monitor checks if:
Internal eBoost failure

Error Threshold (Y value) is a linear 100kup table value which is a
unction of the Boost Pressure Target (X value).

XO: 0 BAR, YO:0BAR
X1:6BAR, Y1:3BAR
X2:20BAR, Y2:4BAR
X3: 200 BAR , YO: 40 BAR

When ABS is active the Y values are increased by 30%
[When the boost error exceeds this threshold the "error” signal is

integrated each loop and when it exceeds 2000 Bar-msec the fault will
set.

Derivative of the Boost pressure target> (-150
Bar/s)

AND

Derivative of Boost pressure < 200 Bar/s

[The Measured Boost Pressure is compared against an “error”
threshold and sets a fault when the difference is large enough to cause
[possible under braking of the vehicle.

[The difference or “error” threshold itself is a function of the Boost
[Pressure Target such that larger errors are accepted as the requested
pressure increases (i.e. a request of 30 bar that results in a 10 bar
pressure is considered more consequential than a 20 bar error ata
[pressure request of 180 bar)

[ This error threshold gets desensitized when slip control s active to
[account for the more dynamic boost pressure response when
individual wheel control is active. Right now this is a percentage of the
base error threshold, but will need to be enhanced

[When the measured pressure s less than the error target the fault
maturity counter accumulates at a rate proportional to the error. When
the counter reaches a maturation threshold the fault will get set and
the system will enter Push Through mode

[Type B. MIL llumination.
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BOOSTED_BRAKE_SYSTEM_FAILED_CRANK PO562 | This monitor checks If Error Threshold (Y value) is a linear lookup table value which is a Derivative of the Boost pressure target> (-150 [The Measured Boost Pressure is compared against an “error” Sms [Type C. No MIL,
Internal eBoost failure function of the Boost Pressure Target (X value) Bar/s) threshold and sets a fault when the difference is large enough to cause| "Emissions Neutral
AND [possible under braking of the vehicle. Diagnostic *
X0:0BAR, YO:0BAR Derivative of Boost pressure < 200 Bar/s The difference or “error” threshold itself is a function of the Boost
X1:6BAR, Y1:3BAR Pressure Target such that larger errors are accepted as the requested
X2:20BAR, Y2:4BAR CRANKING is present pressure increases (i.e. a request of 30 bar that results in a 10 bar
X3: 200 BAR , YO: 40 BAR pressure is considered more consequential than a 20 bar error at a
pressure request of 180 bar)
[When ABS is active the Y values are increased by 30% [ This error threshold gets desensitized when slip control s active to
[account for the more dynamic boost pressure response when
[When the boost error exceeds this threshold the “error” signal is individual wheel control is active. Right now this is a percentage of the
integrated each loop and when it exceeds 2000 Bar-msec the fault will base error threshold, but will need to be enhanced.
set. [When the measured pressure is less than the error target the fault
Imaturity counter accumulates at a rate proportional to the error. When
the counter reaches a maturation threshold the fault will get set and
the system will enter Push Through mode.
[BOOSTEDBRAKESYSTEMDYNAMICLEAK CO5B0 [ This monitor checks If [The Teak detection logic compares pressure gradient threshold against [ There are 12 ated with this control active 5 msec [Type A. MIL fumination.
Monitors for leaks in the braking system at the circuit ~ |the measured pressure gradient soit is impossible to describe the interation of all of
level during braking events. This is different from the [Once the error last longer than a time threshold, and the pressure error[them in this document [Boost pressure > 2 Bar
Static Leak check which looks for leaks at the channel ~|integral passes its threshold, leak is detected.
level at shutdown The pressure gradient can be estimated from Dap flow rate and PV |Ulitimately when the pressure error integral exceeds [Advancing DAP (no replenishment mode)
information; Similarly, pressure can be estimated from Dap volume |20 bar AND the pressure gradient error integral
and PV information. - Here the worst case PV is taken exceeds 3000 Bar/s the fault is set. INo slip control active
[Faded brakes have not been detected
BOOSTED_BRAKE_SYSTEM_LEAK_ISO_FAILED CO5B0 _[This monitor checks if Brake fluid leak on a channel or circuit without the ability to identify the |BOOSTED_BRAKE_SYSTEM_DYNAMIC_LEAK _[BOOSTED_BRAKE_SYSTEM_DYNAMIC_LEAK already present 230 msec [Type A. MIL lumination.
Set if the leakage circuiit cannot be isolated successfullyflocation of the leak
Circuit cannot be isolated
[BOOST_POWER_MANAGEMENT_ENABLED_WARNING PO562 | This monitor checks It [This fault sets due low voltage in order (o disable features before affect|Motor Voltage < 9.3 V. [Propulsion System Active = TRUE or (System Power Mode = Run and |5 occurrences of dipping below 9.3 [Type C. No MIL,
Low input voltage to the module lboosted brakes operation vehicle speed > then 3 kph) V within 2 minutes without stable ~ ["Emissions Neutral
voltage above 11.3V Diagnostic *
BOOST_POWER_MANAGEMENT_ACTIVE_FAILURE P0562 | This monitor checks If Did not detect Motor Voltage < 7V [Propulsion System Active = TRUE or (System Power Mode = Run and |17.5 msec [Type C, No MIL,
Low input voltage to the module BOOST_POWER_MANAGEMENT_ENABLED_WARNING Motor vehicle speed > 3 kph) "Emissions Neutral
Voltage < 7 V (Need for quickly detecting to protect the DAP if for Diagnostic *

[some reason the
BOOST_POWER_MANAGEMENT_ENABLED_WARNING is not
detected.)
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BOOSTED_BRAKE_SYSTEM_FAILED_WARNING C0021 | This monitor checks Error Threshold (Y value) is a linear lookup table value which is a Derivative of the Boost pressure target> (-150 [The Measured Boost Pressure is compared against an “error” 750 ms max (fault matures rate _[Type B. MIL lumination
Internal eBoost failure function of the Boost Pressure Target (X value) Bar/s) threshold and sets a fault when the difference is large enough to cause|depends on the gradient of the
AND [possible under braking of the vehicle. boost error)
X0:0BAR, YO:0BAR Derivative of Boost pressure < 200 Barfs The difference or “error” threshold itself is a function of the Boost
X1:6BAR, Y1:3BAR Pressure Target such that larger errors are accepted as the requested
X2:20BAR, Y2:11BAR pressure increases (i.e. a request of 30 bar that results in a 10 bar
X3: 200 BAR, YO: 155 BAR pressure is considered more consequential than a 20 bar error at a
pressure request of 180 bar)
[ This error threshold gets desensitized when slip control s active to
[account for the more dynamic boost pressure response when
individual wheel control is active. Right now this is a percentage of the
base error threshold, but will need to be enhanced.
[ When the measured pressure is less than the error target the fault
Imaturity counter accumulates at a rate proportional to the error. When
the counter reaches a maturation threshold the fault will get set and
the system will enter Push Through mode.
PTU_ESTABLISH_HOME_POSITION 0021 | This monitor checks Motor could not find home position in 4sec. Motor gets stuck Motor stil moving to find home position for 4 sec _[Cycle IGN or Clear Code T msec [Type B. MIL fumination.
Set if motor could not find home position during startup |somewhere
ACUNOTCONFIGURED P0O602 | This monitor checks i Read DID 46, if DID 46 == OF 00, clear the fault, otherwise, set the __|Read DID 46, if DID 46 == OF 00, clear the faul, _|Lear all EOL sensor, and comp port learn again and clear code 5 msec [Type A. MIL lumination.
Set if EOL sensor Learn or Comp Port Learn has not ~ [fault otherwise, set the fault
done o failed
[BRAKE_BY_WIRE_HIGH_LEVEL_MONITOR_FAILURE 0021 | This monitor checks T [The goal of this fault monitor 1 to 100k for conditions where the base |- (Pedal Travel signal is not vaiid - Pedal travel sensor signal 200 msec [Type B. MIL NMumination.
Base brake values are energized in a boosted brake  [brake values are energized in a boosted brake mode, while there are ~ |ANI - SCP value
[mode, while there are any parts of the boost logic which [any parts of the boost logic which indicate that boosted brakes should |SCP is invalid) + Boost Arb state
indicate that boosted brakes should not be enabled. [not be enabled. The validity of the driver inputs, base brake mode, - Electric drive status
[Actuator control mode, Boost/Brake Arbitrator states, and the Electric [OR
drive states must all agree that boosted brakes are allowed for the
base brake valves to be in a boosted condition. Otherwise the fault will [+ Boost Arb targeted pressure is not available
be matured
OR
- BOOST System in INHIBITED
OR
+ Electric Drive state is not active or not running
OR
- Avtiigfor = 1ic Nl o
[BRAKE_BY_WIRE_HIGH_LEVEL_MON|TOR_FAILURE_CRANK PO562 | This monitor checks If [The goal of this fault monitor is to look for conditions where the base |+ (Pedal Travel signal is not valid - Pedal travel sensor signal [200 msec [Type C, No MIL,
Base brake values are energized in a boosted brake  [brake values are energized in a boosted brake mode, while there are ~ |AND - SCP value "Emissions Neutral
mode, while there are any parts of the boost logic which [any parts of the boost logic which indicate that boosted brakes should [SCP is invalid) - Boost Arb state Diagnostic *
indicate that boosted brakes should not be enabled.  [not be enabled. The validity of the driver inputs, base brake mode, + Electric drive status
|Actuator control mode, Boost/Brake Arbitrator states, and the Electric [OR

drive states must all agree that boosted brakes are allowed for the
base brake valves to be in a boosted condition during CRANKING
Otherwise the fault will be matured.

+ Boost Arb targeted pressure is not available
OR

- BOOST System in INHIBITED

OR

- Electric Drive state is not active or not running

OR
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STATIC_CIRCUITO_LEAK_DETECTED CO5B0 | This monitor checks Leak fault, commands each circut to build 30 bar pressure and checks |Checks every wheel if there is a leak auring [Runs During Shutdown 5 msec [Type A. MIL llumination.
System Leak for a leak by holding for 1sec. If the pressure drops to 24 bar, this fault
is set.
STATIC_CIRCUITI_LEAK_DETECTED CO5B0 [ This monitor checks If Leak fault, commands each circuit (o build 30 bar pressure and checks |Checks every wheel if there is a leak during [Runs During Shutdown 5 msec [Type A. MIL fumination.
System Leak for a leak by holding for 1sec. If the pressure drops to 24 bar, this fault
s set
BRAKE_BLEED_NOT_COMPLETED CI5C7 _ |This monitor checks i DID B2 ==0 Runs Continuous. Smsec [Type A. MIL lumination.
DID NOT write DID B2
[BOOSTSTARTUPFAILURE PO562 | This monitor checks T, [After mode manger completes system self test the boost System 100ks [When boost control State 1s in infialze State a imer _|Run during the power Up infializtion of boost arbitration 7 seconds [Type C. No MIL,
to intialize the boost controller. If during this phase the conditions are  [is incremented allowing a set time to initialize before [*Emissions Neutral
Inot correct we will set a fault. Diagnostic *
[EPBSWTNODEFAILURE U122 |This monitor checks if [This fault will be set when the connection to the EPB LIN Switch is | No connection detected (Lost Communication) [+ Fault will not be set during the following conditions: [Goal=3 [Type C, No MIL,
LIN cable not connected to switch (Wiring), EPB fuse, Increment a counter if the LIN cable is not connected to + within the first 2 seconds after System Power Mode has transitioned Emissions Neutral
EPB faulted the switch, this fault will be set if no connection is detected to RUN or OFF Diagnostic *
+ Supply Voltage is less than 9V
[+ System Power Mode is in crank mode:

- EPB channel failure is not set.
- PB_WAKE_UP_LINE_VOLTAGE_FAULT is not set
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EBCM_EPB_SWITCH_RSP_MSG_FAULT U1122 | This monitor checks i [The incoming message on LIN is invalid then set this fault invalid message [~ Fault will not be set during the following conditions [Time = 15 msec Goal= 3 [Type C. No MIL,
Incoming message is not as expected + within the first 2 seconds after System Power Mode has transitioned "Emissions Neutral
to RUN or OFF Diagnostic *
-+ Supply Voltage is less than 9V
+ System Power Mode is in crank mode:
- EPB channel, node failure is not set.
- PB_WAKE_UP_LINE_VOLTAGE_FAULT is not set.
CAN_0_BUS_OFF_COMMS_FAULT 00075 | This monitor checks if [Can peripheral locks for the bit errors in transmitted messages and __|if txerror counter reaches 256 and doesn't transmit |- When wake lines are enabled. [220msec [Type B. MIL llumination.
 HS bus Shorted increments txerror counter if any error is detected any message for the faut maturation time. - Node supervisor is in enabled state
- CAN transceiver faulty
CAN_1_BUS_OFF_COMMS_FAULT 00073 | This monitor checks if [CAN peripheral locks for the bit errors in transmitted messages and _|if txerror counter reaches 256 and doesn't transmit _ |- When wake lines are enabled. 220 msec [Type B. MIL llumination.
+ CE bus Shorted increments Tx error counter if any error is detected. any message for the fault maturation time, [ Node supervisor is in enabled state
+ CAN transceiver faulty if Tx error counter reaches 256 the fault get set.
PB_WAKE_UP_LINE_VOLTAGE_FAULT C0616 | This monitor checks I [The Sw monitors the A2D feedback received from INH pin of LIN I the transceiver feedback drops below voltage 6v |+ Power ON, Confinuous Failsafing 30 msec [Type C. No MIL,
- Transceiver faulty transceiver if this voltage drops below the threshold voltage for [*Emissions Neutral
- PCB probelm [60msec we set this fault indicating EPB wake up is not possible Diagnostic *
KEY_TABLE_NOT_PROVISIONED U1960 | This monitor checks if 1) The Authoritative Counter reaches its maximum value. 1) The Authoritative Counter reaches its maximum _[Fault is not set when: T count [Type A. MIL llumination.

+ Security peripheral general key is NOT provisioned

2) Any single Key Slot Provision State Flag for Key 2 through Key <n>
is equal to a value of 0 while the MEC is equal to 0.

3) Upon receipt of ERC_KEY_EMPTY from the security peripheral
(SECP).

Al messages authenticated using the missing key will be invalidated
invalidated messages are discarded without any further processing.

value

2) Any single Key Slot Provision State Flag for Key 2
through Key <n> is equal to a value of 0 while the
MEC is equal to 0

3) Upon receipt of ERC_KEY_EMPTY from the
security peripheral (SECP).

- While System Power Mode equals Start

+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

-+ Supply voltage is not within the range: 9.0 V < VB < 16.0 V

+ Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition

- Vehicle is in logistic mode.
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- Problem at signal source
- Problem at message source module

+ Problem with bus wiring

- Problem at message receiving module

the message was received in the detection time.

Message missing for 250 msec
OR

Message length is less than defined by DBC

- While System Power Mode equals Start
+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

-+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V

- Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SECURITY_PERIPHERAL_PERFORMANCE U1961 | This monitor checks if 1) 17 a request to the security peripheral o generate a Message 1) It a request to the security peripheral o generate |Fault is not set when: T count [Type A. MIL llumination.
+ Security Peripheral - or Code (MAC) does not result in a response within a set ~[a Message Authentication Code (MAC) does not
Incorrect Operation [amount of time*, the security peripheral is considered to have failed  |result in a response within a set amount of time*, the |- While System Power Mode equals Start
+ Unable to generate a MAC due to an internal error. security peripheral is considered to have failed due |+ Within the first 5 seconds after the Vehicle Power Mode has
+ Unable to verify a MAC 2) I a request to the security peripheral to verify a Message to an internal error transitioned to Off, Run, or Propulsion
[Authentication Code (MAC) does not result in a response within a set  [2) If a request to the security peripheral to verifya [+ Supply voltage is not within the range: 9.0 V< VB < 16.0 V
[amount of time*, the security peripheral is considered to have failed  [Message Authentication Code (MAC) does not result [ Within the first 5 seconds of a recovery from an under or over
due to an internal error. in a response within a set amount of time*, the voltage condition
security peripheral is considered to have failed due |+ Within the first 5 seconds of power up reset or a running reset
+ The actual amount of time varies based upon security peripheral  [to an internal error. - Bus off state is confirmed or ECU is recovering from a bus off
hardware used but will be less than a few seconds. condition
* The actual amount of time varies based upon - Vehicle is in logistic mode
- In the event the security peripheral cannot generate a MAC due to  [security peripheral hardware used but will be less
an intemnal error, the authenticated message shall be broadcast witha_[than a few seconds.
MAC equal to zero.
- Failed verification means the message is discarded, no failsoft action|
s taken other than to set the DTC.
[ECVM_AVH_STATUS_FAULT CI5C6 [ This monitor checks If [When the incoming message is unpacked, the validity bit will be [AVHSwichStats = 0 [+ Fault will not be set during the following conditions: T count [Type C. No MIL,
- Problem at signal source checked immediately. - within the first 5 seconds after System Power Mode has transitioned "Emissions Neutral
- Problem at message source module to RUN Diagnostic "
+ Problem with bus wiring - Supply Voltage is not in the range 9V <= V <= 16V
- Problem at message receiving module -+ Within the first 5 seconds of recovery from an under or over voltage
condition
CAN Bus Off Failure is latched
MISSING_MSG_BODY_GEN_INFO_3 00140 | This monitor checks - [+ The EBCM is monitoring the CAN bus for this message and checks It |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL llumination.
+ Problem at signal source the message was received in the detection time. ol
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
|+ Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
ESP_ENG_SPD_STAT_ABOVE_RANGE T0401 | This monitor checks It - COMMS Message must be received. When Correct message 1S EngSpastar_0 [Fault is not set when: T Count [Type B. MIL Numination.
-+ Problem at signal source received by EBCM, it is unpacked and pertinent signals are checked
- Problem at message source module for a range error. - While System Power Mode equals Start
+ Problem with bus wiring - Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_ACT_AXL_TORQUE U611 | This monitor checks if [+ The EBCM is monitoring the CAN bus for this message and checks it [Fault is not set when: 2.5 Counts [Type B, MIL llumination.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
ACTAXLTORQUESECURITY 00401 | This monitor checks if [~ The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates failed safety and failed [Fault is not set when: fastest maturation is 3 consecutive | Type B. MIL umination.
+ Problem at signal source received and unpacked security. count sequence errors.
- Problem at message source module +The receiver shall check the Protection value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3
- Problem with bus wirin frame. - Within the first 5 seconds after the Vehicle Power Mode has out 16
|- Problem at message receiving module - GM's SUM indicates failed safety and failed security. transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
ACTAXLTORQUEARC 00401 | This monitor checks if [+ The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates a failed continuous operation. [Fault is not set when: fastest maturation is 3 consecutive|Type B. MIL lllumination.
- Problem at signal source received and unpacked count sequence errors.
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3
+ Problem with bus wiring frame + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indicates a failed continuous operation. transitioned to Off, Run, or Propulsion
| Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_STRG_WHL_INFO U0I31 | This monitor checks i - The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 100 msec [Fault is not set when: 100ms. [Type C, No MIL,
+ Problem at signal source the message was received in the detection time. ol "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
|+ Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V <= VB>= 16.0V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
STRG_WHL_INFO_ARC 00420 | This monitor checks - The EBCM s monitoring all relevant signals of the messages that are |- GM's SUM indicates a failed continuous operation. [Fault is not set when: fastest maturation is 3 consecutive | Type C, No MIL,
-+ Problem at signal source received and unpacked count sequence errors. ‘Emissions Neutral
- Problem at message source module The receiver shall check the ARC value with every new received - while System Power Mode equals Start Sliding Window Fail Threshold is 3
+ Problem with bus wiring rame. + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indicates a failed continuous operation. transitioned to Off, Run, or Propulsion
[ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
SWIP_STRG_WHL_ANG_DUD 00420 | This monitor checks it [+ When the incoming message is unpacked, the data mask bit will e |SAS Data Mask Failure indicated if data mask in __ [Fault is not set when: 5 seconds if vehicle has not yet _[Type C, No MIL,

- Problem at signal source
- Problem at message source module

+ Problem with bus wiring

- Problem at message receiving module
+ Data mask is stuck off

+ Incorrect SAS installed

checked immediately.

message OxLES is stuck off (equal to zero) for an
extended period

- While System Power Mode equals Start
+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

-+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V

- Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition

reached 1.3 m/s, 50 msec
otherwise

"Emissions Neutral
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria Ilhreshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
SWIP_STRG_WHL_ANG_CALIB_STS_FAULT C0051 | This monitor checks if - When the incoming message is unpacked, the calibration bit will be | StrWhiAngSenCalStat == 0x0 [~ Fault will not be set during the following conditions T count [Type C. No MIL,
+ Problem at signal source checked immediately. + within the first 5 seconds after System Power Mode has transitioned "Emissions Neutral
- Problem at message source module to RUN Diagnostic *
- Problem with bus wirin - Supply Voltage is not in the range 9V <= V <= 16V
|- Problem at message receiving module + Within the first 5 seconds of recovery from an under or over voltage
condition
- CAN Bus Off Failure is latched
MISSING_GWCGM_06_MSG UOT40 | This monitor checks If [+ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL Mumination.
- Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_GWCGM_34_MSG 00140 | This monitor checks - [+ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL llumination.
[+ Problem at signal source the message was received in the detection time. [¢]
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_PSTN_OFST_FRM_TRM_3 TO0132 | This monitor checks It [~ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault 1s not set when: 2.5 Counts Type C. No ML,
- Problem at signal source the message was received in the detection time. OR ‘Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
PSTN_OFST_FRM_TRM_3_CHCKSUM 00421 [This monitor checks if - The EBCM is monitoring all relevant signals of the messages that are |ARC + CHKSUM 1= 0 [Fault is not set when: fastest maturation is 3 consecutive[Type C, No MIL,
- Problem at signal source received and unpacked count sequence errors. "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Sliding Window Fail Threshold is 3 |Diagnostic *

+ Problem with bus wiring
- Problem at message receiving module

+ Alive Rolling Count and Protection Value Errors will be detected
according to GMW8772.

+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

[+ Supply voltage is not within the range: 9.0 V ? VB 2 16.0 V

- Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition

out 16

EBCM Section 107 of 136

178 of 2,051



230BDG03B EBCM Summary Tables

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
PSTN_OFST_FRM_TRM_3_ARC 00421 |This monitor checks - [~ The EBCM is monitoring all relevant signals of the messages that are [New_ARC - Prev_ARC [Fault is not set when: fastest maturation is 3 consecutive| Type C, No MIL,
+ Problem at signal source received and unpacked count sequence errors. "Emissions Neutral
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3 [Diagnostic "
- Problem with bus wirin rame. - Within the first 5 seconds after the Vehicle Power Mode has out 16
|- Problem at message receiving module +Any alive rolling count value that matches the previously received transitioned to Off, Run, or Propulsion
value will activate the fault counter. [+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Alive Rolling Count and Protection Value Errors will be detected - Within the first 5 seconds of a recovery from an under or over
according to GMW8772 voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_VEH_LVL_CTL_GEN_INFO_1 U0132 | This monitor checks I [+ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type C. No MIL,
- Problem at signal source the message was received in the detection time. OR "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic "
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
| Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
VEH_LVL_CTL_GEN_INFO_L_ARC 00421 |This monitor checks - [+ The EBCM is monitoring all relevant signals of the messages that are [New_ARC - Prev_ARC [Fault is not set when: fastest maturation is 3 consecutive|Type C, No MIL,
+ Problem at signal source received and unpacked count sequence errors. "Emissions Neutral
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3 |Diagnostic *
+ Problem with bus wiring frame. + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module Any alive rolling count value that matches the previously received transitioned to Off, Run, or Propulsion
value will activate the fault counter. - Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Alive Rolling Count and Protection Value Errors will be detected - Within the first 5 seconds of a recovery from an under or over
according to GMW8772 voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
VEH_LVL_CTL_GEN_INFO_I_PROT_FAULT T0421 | This monitor checks T [The EBCM 1s monitoring all relevant signals of the messages that are |ARC + Protection_value 1= 0 [Fault 1s not set when: fastest maturation s 3 consecutive | Type C, No MIL,
-+ Problem at signal source received and unpacked count sequence errors. ‘Emissions Neutral
- Problem at message source module Alive Rolling Count and Protection Value Errors will be detected - While System Power Mode equals Start Sliding Window Fail Threshold is 3 |Diagnostic *
+ Problem with bus wiring according to GMW8772. - Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_ELEC_PWR_STRG_OVRLY UOT31 [ This monitor checks if - The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type C, No MIL,
- Problem at signal source the message was received in the detection time. OR "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
-+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
COMMS_TORQUE_OVERLAY_DELIVERED_STATUS_FAULT 00420 | This monitor checks [The EBCM is monitoring the CAN bus for this message and checks if _|The Brake Control System shall set a code, if Torque|Fault is not set when: 250 ms. [Type C. No MIL,
+ Problem at signal source the message was received in the detection time. Overlay Torque Delivered Status remains $0, "Emissions Neutral
- Problem at message source module inactive for 250 ms after the brake control system |+ While System Power Mode equals Start Diagnostic *
- Problem with bus wirin made a steering torque request. - Within the first 5 seconds after the Vehicle Power Mode has
|- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_DAMPER_CTRL_INFO 00139 | This monitor checks T [+ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type C. No MIL,
- Problem at signal source the message was received in the detection time. OR "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic "
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
DAMPER_CTRL_INFO_ARC U043A | This monitor checks if [+ The EBCM is monitoring all relevant signals of the messages that are [New_ARC - Prev_ARC [Fault is not set when: fastest maturation is 3 consecutive|Type C, No MIL,
+ Problem at signal source received and unpacked count sequence errors. ["Emissions Neutral
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3 |Diagnostic *
+ Problem with bus wiring frame. + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module +Any alive rolling count value that matches the previously received transitioned to Off, Run, or Propulsion
value will activate the fault counter. - Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Alive Rolling Count and Protection Value Errors will be detected - Within the first 5 seconds of a recovery from an under or over
according to GMW8772 voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
DAMPER_CTRL_INFO_PROT_FAULT TO043A | This monitor checks T [The EBCM 1s monitoring all relevant signals of the messages that are |ARC + Protection_value 1= 0 [Fault 1s not set when: fastest maturation s 3 consecutive | Type C, No MIL,
- Problem at signal source received and unpacked count sequence errors. ‘Emissions Neutral
- Problem at message source module Alive Rolling Count and Protection Value Errors will be detected - While System Power Mode equals Start Sliding Window Fail Threshold is 3 |Diagnostic *
+ Problem with bus wiring according to GMW8772. - Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_AUTO_CLT_GEN_INFO U1614 | This monitor checks i [+ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type C, No MIL,
- Problem at signal source the message was received in the detection time. OR "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9V <= V <= 16V
« Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MISSING_MSG_ALC_VEH_TOP_SPD_LIM 00132 | This monitor checks [~ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type C. No MIL,
+ Problem at signal source the message was received in the detection time. OR "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
- Problem with bus wirin Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
|- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9V <= V <= 16V
« Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
ALC_VEH_TOP_SPD_LIM_ARC 00421 | This monitor checks if [+ The EBCM is monitoring all relevant signals of the messages that are [New_ARC - Prev_ARC [Fault is not set when: fastest maturation is 3 consecutive|Type C, No MIL,
- Problem at signal source received and unpacked count sequence errors. "Emissions Neutral
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3 [Diagnostic *
+ Problem with bus wiring frame + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module -Any alive rolling count value that matches the previously received transitioned to Off, Run, or Propulsion
value will activate the fault counter. + Supply voltage is not within the range: 9V <= V <= 16V
- Alive Rolling Count and Protection Value Errors will be detected « Within the first 5 seconds of a recovery from an under or over
according to GMW8772 voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
'ALC_VEH_TOP_SPD_LIM_PROT_FAULT 00421 | This monitor checks i [The EBCM is monitoring all relevant signals of the messages that are |ARC + Protection_Value = 0 [Fault is not set when: fastest maturation is 3 consecutive | Type C, No MIL,
+ Problem at signal source received and unpacked count sequence errors. "Emissions Neutral
- Problem at message source module Alive Rolling Count and Protection Value Errors will be detected - While System Power Mode equals Start Sliding Window Fail Threshold is 3 |Diagnostic *
+ Problem with bus wiring according to GMW8772 + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9V <= V <= 16V
« Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_BKUP_SYS_PWR_MD U1607 | This monitor checks It [+ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec Fault s not set when: 2.5 Counts [Type C. No MIL,
-+ Problem at signal source the message was received in the detection time. OR ‘Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
+ Problem with bus wiring Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9V <= V <= 16V
« Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
[BKUP_SYS_PWR_MD_ARC 00447 | This monitor checks if - The EBCM s monitoring all relevant signals of the messages that are [New_ARC - Prev_ARC [Fault is not set when: fastest maturation is 3 consecutive[Type C, No MIL,
- Problem at signal source received and unpacked count sequence errors. "Emissions Neutral
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3 [Diagnostic *
+ Problem with bus wiring frame. + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module -Any alive rolling count value that matches the previously received transitioned to Off, Run, or Propulsion
value will activate the fault counter. - Supply voltage is not within the range: 9V <= V <= 16V
- Alive Rolling Count and Protection Value Errors will be detected « Within the first 5 seconds of a recovery from an under or over
according to GMW8772. voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MISSING_CGM_CANI_MSGO4 U1607 | This monitor checks if [~ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type C. No MIL,
+ Problem at signal source the message was received in the detection time. OR "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
- Problem with bus wirin Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
|- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9V <= V <= 16V
« Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_CGM_CANI_MSG06 U1607 | This monitor checks it [+ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type C, No MIL,
- Problem at signal source the message was received in the detection time. OR "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic "
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
+ Supply voltage is not within the range: 9V <= V <= 16V
« Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_LAT_LONG_DATA U0I51 | This monitor checks - The EBCM is monitoring the CAN bus for this message and checks It |Message missing for 100 msec [Fault is not set when: 100ms [Type C. No MIL,
+ Problem at signal source the message was received in the detection time. ol ["Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9V <= V <= 16V
« Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
TAT_LONG_DATA_SECURITY T0452 | This monitor checks T [~ The EBCM 1s monitoring all relevant Signals of the messages that are |- GM's SUM indicates falled safety and failed [Fault 1s not set when: fastest maturation s 3 consecutive | Type C, No MIL,
- Problem at signal source received and unpacked security. count sequence errors. ‘Emissions Neutral
- Problem at message source module +The receiver shall check the Protection value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3 |Diagnostic *
+ Problem with bus wiring rame. + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indicates failed safety and failed security. transitioned to Off, Run, or Propulsion
+ Supply voltage is not within the range: 9V <= V <= 16V
« Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
LATLONGDATAARC 00452 | This monitor checks it - The EBCM s monitoring all relevant signals of the messages that are |- GM's SUM indicates a failed continuous operation. [Fault is not set when: fastest maturation is 3 consecutive[Type C, No MIL,
- Problem at signal source received and unpacked count sequence errors. "Emissions Neutral
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3 [Diagnostic *
+ Problem with bus wiring frame. + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indicates a failed continuous operation. transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9V <= V <= 16V
« Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
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LLDPVEHACCELDUD 00452 | This monitor checks - [-When the incoming message is unpacked, the data mask bit wil be |IMU Data Mask Failure indicated if data mask in __[Fault is not set when: 5 seconds if vehicle has not yet | Type C. No MIL,
+ Problem at signal source checked immediately. message 0x140 is stuck off (equal to zero) for an reached 1.3 mis, 50 msec "Emissions Neutral
- Problem at message source module extended period - While System Power Mode equals Start otherwise Diagnostic *
- Problem with bus wirin - Within the first 5 seconds after the Vehicle Power Mode has
|- Problem at message receiving module transitioned to Off, Run, or Propulsion
+ Data mask is stuck off [+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
+ Incorrect IMU installed - Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
LLDP_LAT_ACCEL_SNSR_CORR_STS_FAULT 00452 | This monitor checks [+ When the incoming message Is unpacked, the correlation status bit _|Correlation Status = Unknown [Fault is not set when: T count [Type C. No MIL,
- Problem at signal source will be checked immediately. "Emissions Neutral
-+ Problem at message source module - While System Power Mode equals Start Diagnostic "
+ Problem with bus wiring + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
| Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
LLDP_LONG_ACCEL_SNSR_CORR_STS_FAULT 00452 | This monitor checks . [+ When the incoming message Is unpacked, the correlation status bit_|Correlation Status = Unknown [Fault is not set when: T count [Type C. No MIL,
[+ Problem at signal source will be checked immediately. ["Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
+ Problem with bus wiring + Within the first 5 seconds after the Vehicle Power Mode has
|+ Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_OCCPT_RSTRNT_INFO TOT51 | This monitor checks It [~ The EBCM is monitoring the CAN bus for this message and checks I |Message missing for 250 msec [Fault 1s not set when: 2.5 Counts Type C. No MIL,
- Problem at signal source the message was received in the detection time. OR ‘Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
+ Problem with bus wiring Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_PST_CLSN_INFO UO0T51 [ This monitor checks It [+ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type C, No MIL,
- Problem at signal source the message was received in the detection time. OR "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
-+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
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PSTCLSNINFOSECURITY 00452 | This monitor checks if [ The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates failed safety and failed [Fault is not set when: fastest maturation is 3 consecutive [Type C, No MIL,
+ Problem at signal source received and unpacked security. count sequence errors. "Emissions Neutral
- Problem at message source module +The receiver shall check the Protection value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3
- Problem with bus wirin frame. - Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indicates failed safety and failed security. transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
PSTCLSNINFOARC 00452 | This monitor checks if - The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates a failed continuous operation. [Fault is not set when: fastest maturation is 3 consecutive | Type C, No MIL,
- Problem at signal source received and unpacked count sequence errors. "Emissions Neutral
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3
+ Problem with bus wiring rame. + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indicates a failed continuous operation. transitioned to Off, Run, or Propulsion
| Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
STRG_WHL_INFO_SECURITY 00420 | This monitor checks if - The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates failed safety and failed [Fault is not set when: fastest maturation is 3 consecutive | Type C, No MIL,
+ Problem at signal source received and unpacked security. count sequence errors. "Emissions Neutral
- Problem at message source module +The receiver shall check the Protection value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3
+ Problem with bus wiring frame. + Within the first 5 seconds after the Vehicle Power Mode has out 16
|+ Problem at message receiving module - GM's SUM indicates failed safety and failed security. transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_YAW_RATE TOT51 | This monitor checks T [~ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 100 msec [Fault 1s not set when: T00ms Type C. No MIL,
-+ Problem at signal source the message was received in the detection time. OR ‘Emissions Neutral
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
YAW_RATE_SECURITY 00452 | This monitor checks if - The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates failed safety and failed [Fault is not set when: fastest maturation is 3 consecutive[Type C, No MIL,

- Problem at signal source
- Problem at message source module

+ Problem with bus wiring

- Problem at message receiving module

received and unpacked
+The receiver shall check the Protection value with every new received
frame.

- GM's SUM indicates failed safety and failed security.

security.

- While System Power Mode equals Start
+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

-+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V

- Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition

count sequence errors.
Sliding Window Fail Threshold is 3
out 16

"Emissions Neutral
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YAWRATEARC 00452 | This monitor checks It [ The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates a failed continuous operation. [Fault is not set when: fastest maturation is 3 consecutive [Type C, No MIL,
+ Problem at signal source received and unpacked count sequence errors. "Emissions Neutral
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3 |Diagnostic *
- Problem with bus wirin frame. - Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indicates a failed continuous operation. transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
YAW_RATE_DUD 00452 | This monitor checks If [-When the incoming message Is unpacked, the data mask bit will be _[Data Mask Failure indicated if data mask in [Fault is not set when: 5 seconds If vehicle has not yet _[Type C. No MIL,
- Problem at signal source checked immediately. message is stuck off (equal to zero) for an extended reached 1.3 m/s, 50 msec "Emissions Neutral
- Problem at message source module period - While System Power Mode equals Start otherwise Diagnostic "
+ Problem with bus wiring + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
| Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
YAW_RATE_CORR_FAULT 00452 | This monitor checks - [+ When the incoming message Is unpacked, the correlation status bit_[Correlation Status = Unknown [Fault is not set when: T count [Type C. No MIL,
+ Problem at signal source will be checked immediately. "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
+ Problem with bus wiring + Within the first 5 seconds after the Vehicle Power Mode has
|+ Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_ACC_GNRL_INFOL_FCM T0265 | This monitor checks T [~ The EBCM is monitoring the CAN bus for this message and checks I |Message missing for 250 msec Fault is not set when: 2.5 Counts Type C. No MIL,
-+ Problem at signal source the message was received in the detection time. OR ‘Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
+ Problem with bus wiring Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_ACC_GNRL_INFO1_EOCM U1615 | This monitor checks i [+ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type C, No MIL,
- Problem at signal source the message was received in the detection time. OR "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
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ACCGNRLINFOISECURITY U0538 | This monitor checks i [~ The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates failed safety and failed [Fault is not set when: fastest maturation is 3 consecutive| Type C, No MIL,
+ Problem at signal source received and unpacked security. count sequence errors. "Emissions Neutral
- Problem at message source module +The receiver shall check the Protection value with every new received [+ While System Power Mode equals Start Sliding Window Fail Threshold is 3
- Problem with bus wirin frame. - Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indicates failed safety and failed security. transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
ACC_GNRL_INFOL_ARC U053B | This monitor checks I - The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates a failed continuous operation. [Fault is not set when: fastest maturation is 3 consecutive | Type C, No MIL,
- Problem at signal source received and unpacked count sequence errors. "Emissions Neutral
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3
+ Problem with bus wiring rame. + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indicates a failed continuous operation. transitioned to Off, Run, or Propulsion
| Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_APA_STS UL60C | This monitor checks if - The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts. [Type C, No MIL,
[+ Problem at signal source the message was received in the detection time. [¢] ["Emissions Neutral
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
|+ Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
APA_STS_SECURITY U045A _|This monitor checks i - The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates failed safety and failed [Fault is not set when: fastest maturation is 3 consecutive | Type C, No MIL,
-+ Problem at signal source received and unpacked security. count sequence errors. ‘Emissions Neutral
- Problem at message source module +The receiver shall check the Protection value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3
+ Problem with bus wiring rame. + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indicates failed safety and failed security. transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
APASTSARC U045A _ |This monitor checks if - The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates a failed continuous operation. [Fault is not set when: fastest maturation is 3 consecutive[Type C, No MIL,

- Problem at signal source
- Problem at message source module

+ Problem with bus wiring

- Problem at message receiving module

received and unpacked
The receiver shall check the ARC value with every new received
frame.

- GM's SUM indicates a failed continuous operation.

- While System Power Mode equals Start
+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

- Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V.

- Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition

count sequence errors.
Sliding Window Fail Threshold is 3
out 16

"Emissions Neutral
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MISSINGBCMCANZMSGO1 U0T40 | This monitor checks if [~ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL lumination.
+ Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
- Problem with bus wirin Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
|- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_CGM_CAN2_MSG03 U1608 | This monitor checks it [+ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL llumination.
- Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_CGM_CANZ_MSG0Z2 U1608 | This monitor checks . [+ The EBCM is monitoring the CAN bus for this message and checks It |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL lumination.
[+ Problem at signal source the message was received in the detection time. [¢]
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_BCM_CANZ_MSGO4 TOT40 | This monitor checks It [~ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault 1s not set when: 2.5 Counts [Type B. MIL NMumination.
- Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_BCM_CAN2_MSG02 U0T40 [ This monitor checks if  The EBCM is monitoring the CAN bus for this message and checks it [Fault is not set when: 2.5 Counts [Type B. MIL llumination.

- Problem at signal source
- Problem at message source module

+ Problem with bus wiring

- Problem at message receiving module

the message was received in the detection time.

Message missing for 250 msec
OR

Message length is less than defined by DBC

- While System Power Mode equals Start
+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

[+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V

- Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
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Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
00140 | This monitor checks i [~ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL lumination.
+ Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
- Problem with bus wirin Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
|- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_BODY_VEH_SPD_CTL_RESP UI611 | This monitor checks If [+ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL Numination.
- Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_DRVR_INTD_AXL_TQ_MN U611 |This monitor checks - [+ The EBCM is monitoring the CAN bus for this message and checks It |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL lumination.
[+ Problem at signal source the message was received in the detection time. [¢]
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_DRVR_INTD_AXL_TQ_MX UI611 | This monitor checks T [~ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault 1s not set when: 2.5 Counts [Type B. MIL NMumination.
-+ Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
U1611 | This monitor checks if  The EBCM is monitoring the CAN bus for this message and checks it [Fault is not set when: 2.5 Counts [Type B. MIL llumination.

MISSING_MSG_DRVR_INTD_TQ

- Problem at signal source
- Problem at message source module

+ Problem with bus wiring

- Problem at message receiving module

the message was received in the detection time.

Message missing for 250 msec
OR

Message length is less than defined by DBC

- While System Power Mode equals Start
+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

-+ Supply voltage is not within the range: 9.0 V ? VB 2 16.0 V

- Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
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- Problem at signal source
- Problem at message source module

+ Problem with bus wiring

- Problem at message receiving module

received and unpacked
Alive Rolling Count and Protection Value Errors will be detected
according to GMW8772

- While System Power Mode equals Start
+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

-+ Supply voltage is not within the range: 9.0 V ? VB 2 16.0 V

- Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MISSINGECMCANZMSGO1 U611 |This monitor checks T [~ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL lumination.
+ Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
- Problem with bus wirin Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
|- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_ECM_CANZ_MSGOZ U611 | This monitor checks I [+ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL Mumination.
- Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_ECM_CAN2_MSG03 U611 | This monitor checks I [+ The EBCM is monitoring the CAN bus for this message and checks It |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL llumination.
[+ Problem at signal source the message was received in the detection time. [¢]
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
[ECM_CANZ_MSGOZ_ARC T0401 | This monitor checks T [~ The EBCM is monitoring all relevant signals of the messages that are |[New_ARC - Prev_ARC [Faultis not set when: fastest maturation s 3 consecutive| Type B. MIL Mumination.
-+ Problem at signal source received and unpacked count sequence errors.
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3
+ Problem with bus wiring rame. + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module Any alive rolling count value that matches the previously received transitioned to Off, Run, or Propulsion
value will activate the fault counter. [+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Alive Rolling Count and Protection Value Errors will be detected - Within the first 5 seconds of a recovery from an under or over
according to GMW8772 voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
[ECM_CAN2_MSG02_PRTCTN_VAL 00401 | This monitor checks it [The EBCM is monitoring all relevant signals of the messages that are |ARC + Protection_value = 0 [Fault is not set when: fastest maturation is 3 consecutive [Type B. MIL llumination

count sequence errors.
Sliding Window Fail Threshold is 3
out 16
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MISSING_GWCGM_92_MSG U611 |This monitor checks it [~ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL lumination.
+ Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
- Problem with bus wirin Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
|- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_ECM_CANZ_MSGO4 UI611 | This monitor checks [+ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL Mumination.
- Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
CHS_SYS_TOTAL_AXLE_TRQ_REQ_STS_FAILED C2A07 _[This monitor checks if [-When the incoming message is unpacked, the torque request status _|Chassis System Total Axle Torque Request Status : [Fault is not set when: T count [Type C. No MIL,
[+ Problem at signal source will be checked immediately. Request Status = 2 OR 30R 4 OR 5 OR 6 ["Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
+ Problem with bus wiring Following are the ENUMs for Signal + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module CSTATRS_Reqsts transitioned to Off, Run, or Propulsion
[$0=No_Request - Supply voltage is not within the range: 9.0 V ? VB 2 16.0 V
$1=Request_Honored - Within the first 5 seconds of a recovery from an under or over
$2=Lost_Arbitration voltage condition
$3=Serial_Data_Failure_Temporary - Within the first 5 seconds of power up reset or a running reset
erial_Data_Failure_Permanent - Bus off state is confirmed or ECU is recovering from a bus off
$5=Control_System_Failure_Temporary condition
[$6=Control_System_Failure_Permanent
MISSING_ECM_CANZ_MSG12 UI611 | This monitor checks It [~ The EBCM is monitoring the CAN bus for this message and checks I |Message missing for 250 msec Falt is not set when: 2.5 Counts [Type B. MIL Mumination.
- Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_EOCM_EOCM_HCP1_CAN2_MSGO1 U1615 | This monitor checks it [+ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type C, No MIL,
- Problem at signal source the message was received in the detection time. OR "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *

+ Problem with bus wiring
- Problem at message receiving module

Message length is less than defined by DBC

+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

[+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V

- Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
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+ Problem with bus wiring
- Problem at message receiving module

frame.
- GM's SUM indicates failed safety and failed security.

+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

[+ Supply voltage is not within the range: 9.0 V ? VB 2 16.0 V

- Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MISSINGFCMCAN2MSGO01 00265 | This monitor checks if [~ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type C. No MIL,
+ Problem at signal source the message was received in the detection time. OR "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
- Problem with bus wirin Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
|- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_EXT_LGT_WSH_WPR_INFO UOT40 | This monitor checks It [+ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL Mumination.
- Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_ENG_SPD U611 [This monitor checks - [+ The EBCM is monitoring the CAN bus for this message and checks It |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL llumination.
[+ Problem at signal source the message was received in the detection time. [¢]
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_EOCM_GNRL_INFOL U615 | This monitor checks T [~ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault 1s not set when: 2.5 Counts Type C. No MIL,
- Problem at signal source the message was received in the detection time. OR ‘Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
EOCM_GNRL_INFOL_SECURITY UO538 _ |This monitor checks if [+ The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates failed safety and failed [Fault is not set when: fastest maturation is 3 consecutive[Type C, No MIL,
- Problem at signal source received and unpacked securiy. count sequence errors. "Emissions Neutral
- Problem at message source module +The receiver shall check the Protection value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3 [Diagnostic *

out 16
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|Eomponen|/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
EOCMGNRLINFOLARC U0538 | This monitor checks i - The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates a failed continuous operation. [Fault is not set when: fastest maturation is 3 consecutive [Type C, No MIL,
+ Problem at signal source received and unpacked count sequence errors. "Emissions Neutral
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3 |Diagnostic *
- Problem with bus wirin frame. - Within the first 5 seconds after the Vehicle Power Mode has out 16
|- Problem at message receiving module - GM's SUM indiicates a failed continuous operation. transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_FRT_TIRE_PRS 00140 | This monitor checks T [+ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL Mumination.
- Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
| Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_GWCGM_25_MSG U611 | This monitor checks - [+ The EBCM is monitoring the CAN bus for this message and checks It |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL llumination.
[+ Problem at signal source the message was received in the detection time. [¢]
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_GWCGM_36_MSG TOT40 | This monitor checks It [~ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec Falt is not set when: 2.5 Counts [Type B. MIL Mumination.
- Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_GWCGM_90_MSG U1611 | This monitor checks if  The EBCM is monitoring the CAN bus for this message and checks it [Fault is not set when: 2.5 Counts [Type B. MIL llumination.

- Problem at signal source
- Problem at message source module

+ Problem with bus wiring

- Problem at message receiving module

the message was received in the detection time.

Message missing for 250 msec
OR

Message length is less than defined by DBC

- While System Power Mode equals Start
+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

[+ Supply voltage is not within the range: 9.0 V ? VB 2 16.0 V

- Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MISSING_LSCMB_AUTO_BRK 00265 | This monitor checks - [~ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type C. No MIL,
+ Problem at signal source the message was received in the detection time. OR "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
- Problem with bus wirin Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
|- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
LSCMB_AUTO_BRK_SECURITY U0566 | This monitor checks if [+ The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates failed safety and failed [Fault is not set when: fastest maturation is 3 consecutive[Type C, No MIL,
- Problem at signal source received and unpacked security. count sequence errors. "Emissions Neutral
- Problem at message source module +The receiver shall check the Protection value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3 [Diagnostic *
+ Problem with bus wiring frame + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indicates failed safety and failed security. transitioned to Off, Run, or Propulsion
|+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
LSCMB_AUTO_BRK_ARC 00566 | This monitor checks - - The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates a failed continuous operation. [Fault is not set when: fastest maturation is 3 consecutive|Type C, No MIL,
+ Problem at signal source received and unpacked count sequence errors. "Emissions Neutral
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3 |Diagnostic *
+ Problem with bus wiring frame. + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indicates a failed continuous operation. transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_OTS_AIR_TMP U611 |This monitor checks T [~ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec Falt is not set when: 2.5 Counts [Type B. MIL Mumination.
-+ Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_PRPL_STAT U611 | This monitor checks if [+ The EBCM is monitoring the CAN bus for this message and checks it [Fault is not set when: 2.5 Counts [Type B, MIL llumination.

- Problem at signal source
- Problem at message source module

+ Problem with bus wiring

- Problem at message receiving module

the message was received in the detection time.

Message missing for 250 msec
OR

Message length is less than defined by DBC

- While System Power Mode equals Start
+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

-+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V

- Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
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Component/ System

SYS_PWR_MD_ARC

Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MISSING_MSG_SYS_PWR_MD 00140 | This monitor checks - [~ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL lumination.
+ Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
- Problem with bus wirin Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
|- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
00422 | This monitor checks It [+ The EBCM is monitoring all relevant signals of the messages that are [New_ARC - Prev_ARC [Fault is not set when: fastest maturation 1s 3 consecutive|Type B. MIL flumination.
- Problem at signal source received and unpacked count sequence errors.
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3
+ Problem with bus wiring frame + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module -Any alive rolling count value that matches the previously received transitioned to Off, Run, or Propulsion
value will activate the fault counter. |+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
- Alive Rolling Count and Protection Value Errors will be detected + Within the first 5 seconds of a recovery from an under or over
according to GMW8772 voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_TEEN_DRVR_ACTV 00140 | This monitor checks - [+ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL llumination.
[+ Problem at signal source the message was received in the detection time. [¢]
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V ? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_TRNS_EST_GR TOT01 | This monitor checks It [~ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec Falt is not set when: 2.5 Counts [Type B. MIL Mumination.
- Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
00402 | This monitor checks if [+ The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates failed safety and failed [Fault is not set when: fastest maturation is 3 consecutive [Type B. MIL llumination

TRNS_EST_GR_SECURITY

- Problem at signal source
- Problem at message source module

+ Problem with bus wiring

- Problem at message receiving module

received and unpacked
+The receiver shall check the Protection value with every new received
frame.

- GM's SUM indicates failed safety and failed security.

security.

- While System Power Mode equals Start
+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

-+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V

+ Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition

count sequence errors.

Sliding Window Fail Threshold is 3

out 16
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
TRNSESTGRARC 00402 | This monitor checks - - The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates a failed confinuous operation. [Fault is not set when: fastest maturation is 3 consecutive | Type B. MIL umination.
+ Problem at signal source received and unpacked count sequence errors.
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3
- Problem with bus wirin frame. - Within the first 5 seconds after the Vehicle Power Mode has out 16
|- Problem at message receiving module - GM's SUM indiicates a failed continuous operation. transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_ECM_TCM_CAN2_MSGO1 U0T01 | This monitor checks if [+ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL llumination.
- Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_ECM_TCM_CAN2_MSG02 00101 | This monitor checks - [+ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL llumination.
[+ Problem at signal source the message was received in the detection time. [¢]
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V ? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
TRNS_OIL_TMP_SIG_INVALID 00402 | This monitor checks It - When the incoming message is unpacked, the validity bit will be [Transmission O Temperature nvalid =1 [Fault 1s not set when: T count [Type B. MIL Mumination.
- Problem at signal source checked immediately.
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V< VB < 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
- Vehicle is in logistic mode
MISSING_MSG_VEH_MTN_INFO_1 U611 | This monitor checks if  The EBCM is monitoring the CAN bus for this message and checks it [Fault is not set when: 2.5 Counts [Type B. MIL llumination.

- Problem at signal source
- Problem at message source module

+ Problem with bus wiring

- Problem at message receiving module

the message was received in the detection time.

Message missing for 250 msec
OR

Message length is less than defined by DBC

- While System Power Mode equals Start
+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

-+ Supply voltage is not within the range: 9.0 V ? VB 2 16.0 V

- Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
VEH_MTN_INFO_I SECURITY 00401 | This monitor checks if [~ The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates failed safety and failed [Fault is not set when: fastest maturation is 3 consecutive | Type B. MIL umination.
-+ Problem at signal source received and unpacked security. count sequence errors.
- Problem at message source module +The receiver shall check the Protection value with every new received [+ While System Power Mode equals Start Sliding Window Fail Threshold is 3
- Problem with bus wirin frame. - Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indicates failed safety and failed security. transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
VEH_MTN_INFO_I_ARC 00401 | This monitor checks T [+ The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates a failed continuous operation. [Fault |s not set when: fastest maturation is 3 consecutive| Type B. MIL lumination.
- Problem at signal source received and unpacked count sequence errors.
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3
+ Problem with bus wiring frame + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indicates a failed continuous operation. transitioned to Off, Run, or Propulsion
| Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING—VEH—ODO—DISP—VAL 00140 | This monitor checks - [+ The EBCM is monitoring the CAN bus for this message and checks It |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL llumination.
[+ Problem at signal source the message was received in the detection time. [¢]
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
|+ Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_MSG_WHL_DIST UI611_|This monitor checks T [~ The EBCM is monitoring the CAN bus for this message and checks I |Message missing for 250 msec Falt is not set when: 2.5 Counts [Type B. MIL Mumination.
-+ Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_BCM_GNRL_INFOL 00140 | This monitor checks if [ The EBCM is monitoring the CAN bus for this message and checks it [Fault is not set when: 2.5 Counts [Type B. MIL llumination.

- Problem at signal source
- Problem at message source module

+ Problem with bus wiring

- Problem at message receiving module

the message was received in the detection time.

Message missing for 250 msec
OR

Message length is less than defined by DBC

- While System Power Mode equals Start
+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

[+ Supply voltage is not within the range: 9.0 V ? VB 2 16.0 V

- Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
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+ Problem with bus wiring
- Problem at message receiving module

Message length is less than defined by DBC

+ Within the first 5 seconds after the Vehicle Power Mode has
transitioned to Off, Run, or Propulsion

-+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V

- Within the first 5 seconds of a recovery from an under or over
voltage condition

- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MISSING_ECM_GNRL_INFOL U611 |This monitor checks - [~ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL lumination.
+ Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
- Problem with bus wirin Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
|- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
ECM_GNRL_INFOL_ARC 00401 | This monitor checks if [+ The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates a failed continuous operation. [Fault is not set when: fastest maturation is 3 consecutive|Type B. MIL flumination.
- Problem at signal source received and unpacked count sequence errors.
- Problem at message source module The receiver shall check the ARC value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3
+ Problem with bus wiring frame + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indiicates a failed continuous operation. transitioned to Off, Run, or Propulsion
+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
+ Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
[ECM_GNRL_INFO1_SECURITY 00401 | This monitor checks if - The EBCM is monitoring all relevant signals of the messages that are |- GM's SUM indicates failed safety and failed [Fault is not set when: fastest maturation is 3 consecutive | Type B. MIL umination.
+ Problem at signal source received and unpacked security. count sequence errors.
- Problem at message source module +The receiver shall check the Protection value with every new received - While System Power Mode equals Start Sliding Window Fail Threshold is 3
+ Problem with bus wiring frame. + Within the first 5 seconds after the Vehicle Power Mode has out 16
- Problem at message receiving module - GM's SUM indicates failed safety and failed security. transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_ECM_GNRL_INFO2 U611 |This monitor checks T [~ The EBCM is monitoring the CAN bus for this message and checks I |Message missing for 250 msec Falt is not set when: 2.5 Counts [Type B. MIL Mumination.
-+ Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_EOCM_EOCM_HCP1_FCM_MSGOL U1615 | This monitor checks i [+ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type C, No MIL,
- Problem at signal source the message was received in the detection time. OR "Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MISSING_GWCGM_51_MSG UOT40 [ This monitor checks it [~ The EBCM is monitoring the CAN bus for this message and checks if |Message missing for 250 msec [Fault is not set when: 2.5 Counts [Type B. MIL lumination.
+ Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
- Problem with bus wirin Message length is less than defined by DBC - Within the first 5 seconds after the Vehicle Power Mode has
|- Problem at message receiving module transitioned to Off, Run, or Propulsion
[+ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_BCM_CANZ_MSGO7 UOT40 | This monitor checks It [+ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault is not set when: [2500 ms [Type B. MIL Mumination.
- Problem at signal source the message was received in the detection time. OR
- Problem at message source module - While System Power Mode equals Start
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
+ Supply voltage is not within the range: 9.0 V2 VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
MISSING_NODESTATUS_CAN2_MSGOL U1607 | This monitor checks - [+ The EBCM is monitoring the CAN bus for this message and checks If |Message missing for 250 msec [Fault is not set when: 2500 ms, [Type C, No MIL,
[+ Problem at signal source the message was received in the detection time. [¢] ["Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
+ Problem with bus wiring Message length is less than defined by DBC + Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
- Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
- Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
NODE_STS_IPC_LCFA_FAULT T0a47 | This monitor checks T Node Status TCCM3 Loss of Communication Fault Active Node Status TCCM3 Loss of Communication Faull_|Fault 1s not set when: 2500 ms, Type C. No ML,
- Problem at signal source Active ‘Emissions Neutral
- Problem at message source module - While System Power Mode equals Start Diagnostic *
+ Problem with bus wiring - Within the first 5 seconds after the Vehicle Power Mode has
- Problem at message receiving module transitioned to Off, Run, or Propulsion
[ Supply voltage is not within the range: 9.0 V? VB 2 16.0 V
- Within the first 5 seconds of a recovery from an under or over
voltage condition
[+ Within the first 5 seconds of power up reset or a running reset
- Bus off state is confirmed or ECU is recovering from a bus off
condition
[ECU_ID_NOT_PROGRAMMED P0602 | This monitor checks if [ This fault wil be latched, if there is no valid value for Security Data in [NVRAM_SECURE_CODE_BLK_|D == OXFF  Power Switch is ON T count [Type A. MIL llumination
[+ ECU ID not programmed at ECUHCU assembly INVRAM.
plant
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
VCFG_OPTIONS_NOT_PROG P0602 _[This monitor checks i - The CHASSINF VCFG component extends the former Function [VCFG settings are not programmed/not available |- Power Switch is ON T count [Type A. MIL llumination.
+ Problem at signal source Enable logic. It now combines EOL programming with NVRAM and
- Problem at message source module [CALibrations, in order to activate/enable functions, features, and Vcfg_Options_Enable[VCFG_OPTIONS_ENABLE_B
- Problem with bus wirin subsystems. This means that functionality is present in the code, that [YTE_CAL]
- Problem at message receiving module will be suppressed until activated by the new VCFG settings. (U8)VCFG_OPTIONS_CHECKS_SOME)
OR
(Vcfg_Options_Enable[VCFG_OPTIONS_ENABLE__
BYTE_CAL]>
(U8)VCFG_OPTIONS_CHECKS_NONE
VAF_CALIBRATION_INVALID P0602 _[This monitor checks If [VAF file not configured properly None - Power Switch is ON T count [Type A. MIL fumination.
- Problem at signal source
- Problem at message source module
+ Problem with bus wiring
- Problem at message receiving module
PB_MICRO_IPC_FAULT U3000 | This monitor checks - This fault sets when the Champion micro detects an IPC failure with |EPB Micro IPC Counter Fault = TRUE [Continuous [50 msec [Type C. No MIL,
512 micro or Champion micro arithmetic failure, S12  [the s12 micro "Emissions Neutral
micro or Champion micro SPI failure, EMC EPB Micro IPC CRC Fault = TRUE Diagnostic *
EPB Micro not initializing (not alive)
PB_MICRO_RAM_FAULT PO604 | This monitor checks It Each RAM cell |s consecutively wiilten with test patterns, read back __|Freescale MICro SW does an imiial RAM check and_|Continuous 0 msec [Type A. MIL Mumination.
S12 micro RAM failure and compared with the expected value. In case of a disagreement, the [a cyclical RAM check
fault is set
At startup, the complete RAM is checked this way, during cyclic To perform a RAM test, a RAM area is written with a
operation the RAM is checked cell by cel in the dle loop (complete  [special pattern and read back to check its
check « 1 in normal operation, 17 s in sleep mode) correctness
PB_MICRO_ROM_FAULT C0616 | This monitor checks i [S12 micro calculates a CCITT CRC16 checksum over the complete  |Each ROM section is checksummed byte by byte. _ [Continuous 10 msec [Type C, No MIL,
S12 micro ROM failure, S12 micro ALUfinstruction set  |FLASH memory. If that does not match with the stored checksum, the |Each byte will be added to the current checksum for "Emissions Neutral
fault fault is set a section. If the byte being checked is the last byte Diagnostic *
The complete ROM is checked during startup, it is consecutively of a section, then the setion is verified for a correct
checked during normal operation (complete check takes 1.28 s) and in [checksum stored at the end of the section.
sleep mode (complete check takes approx. 60 seconds)
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
PBMICROSTACKFAULT 03000 [This monitor checks Below and above the RSTACK and CSTACK areas of memory, 16 bit_|To detect underflow and overflow of the system [Continuous 10 msec [Type C, No MIL,
S12 micro wrong program execution, instruction IRAM cells are written with a pattern. In case of a stack fault, this stacks, a word of RAM is reserved at the end of "Emissions Neutral
execution faults, addressing faults. [pattern will be overwritten and very likely changed by that. All patterns [each of the system stacks. A word of RAM is also Diagnostic *
are periodically checked that they are not changed reserved at the upper-most address of the stack
section. To detect cases where the application
exception could be pushing a value onto the stack
that matches the test value, the test value that is
stored at these reserved addresses will be changed
each update. Stacks checked are the:
UNDEFINED_MODE_STACK,
SUPERVISOR_MODE_STACK,
FIQ_MODE_STACK. IRQ_MODE_STACK.
If the reserved stack which contains a pattem is
overwritten, a fault will be set
PB_MOTOR_SUPPLY_OC 0616 | This monitor checks T Precondition: no FC_A2D_REFERENCE_FAULT detected! Motor Supply Voltage < 2v [+ No Actuation 160 ms [Type C. No MIL,
- open supply [When the measured Motor Supply Voltage is less than 2V the Fault is Emissions Neutral
set. Diagnostic "
PBMOTORSUPPLYOCRR C0616 | This monitor checks - Precondition: no FC_A2D_REFERENCE_FAULT detected! Motor Supply Voltage < 2v - No Actuation 160 ms [Type C. No MIL,
+ open supply [When the measured Motor Supply Voltage is less than 2V the Fault is ["Emissions Neutral
set. Diagnostic "
PB_MICRO_ADC_REFERENCE_FAULT C0616 | This monitor checks T [The conversion of all Input voltages on the S12 micro 1s based onan | The EPB Micro fault flag [Fiftered system voltage >= 7.5V [50 msec Type C. No MIL,
ECU internal defect. [ADC reference voltage. This fault indicates this voltage is outside of ~ [PB_MICRO_ADC_REFERENCE_FAULT = True [*Emissions Neutral
Incorrect 5V supply from ASIC. lexpected tolerance so none of the voltage readings can be considered SYSTEM_VOLTAGE_EXCESSIVE_LOW fault not set Diagnostic *
accurate.
PB_MICRO_ADC_CAL_DATA_IMPLAUS[BLE C0616 | This monitor checks if [Each 512 micro ADC input has calibration data saved in the EEPROM |Gain values and offset values are compared - Periodic 10 msec [Type C, No MIL,
Wrong calibration, ECU defect in Main micro, which is sent from the Main micro to the S12 micro at ~ [between the main micro and the EPB micro. If "Emissions Neutral
initialization multiple times. I all “versions” of these calibrations do not |values disagree, fault is set. Diagnostic *
Imatch, the ADC calibration data is considered implausible.

EBCM Section 129 of 136

200 of 2,051



230BDG03B EBCM Summary Tables

Maturation Time

+ Calibration values for EPB are missing or out of range

read from NVRAM. If the values are not within an acceptable range,
the SW will use default values from ROM.

range

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition
PBMICROADCCALFAULT C0616 | This monitor checks - [This fault is set if valid ADC calibration data is never received by the _|Periodic ADC calibration indicates that calibration |- Periodic 1000 msec
Wrong calibration, ECU defect 12 micro. data is invalid "Emissions Neutral
PB_MICRO_ECC_FAILURE 03000 | This monitor checks T [The S12 micro's memory controller has a test mode in which a memory|ECC failure detected at time ROM is read for use or |+ Periodic 10 msec
S12 micro memory controller defect error can be injected when writing to memory. When reading from that [when a background ROM check fails "Emissions Neutral
faultily written memory cell and the ECC logic does not detect the fault
as expected, the monitor fails
PB_MICRO_S12) PC_FAULT U3000 | This monitor checks - [ This fault sets when the s12 micro detects an IPC failure with the |- Set when the S12 detects an IPC failure: - EPB micro intialized 10 msec
[+ Communication error [Champion micro - ID ["Emissions Neutral
+ Crosstalk or arbitration problem - Rolling count
- Checksum
« Length
PB_MICRO_SWITCH_DISCONNECTED_LIN U112z |This monitor checks T [The EPB switch pattern has (0 be stable in the State Switch disconnected pattern observed [ continous T200 msec
+ Switch disconnected "DISCONNECTED" (LIN bus communication is disturbed). The stability [*Emissions Neutral
+ Defective LIN transceiver check takes between 80ms and 150ms. Afterwards the fault
+ LIN communication error qualification is started
The total fault detection-time is increased by the delay of the stability
check.
PBMOTORMISSINGINITIALIZATIONERROR C0616 | This monitor checks f [ During initialization, the Park Brake motor offset and gain values are |Calibration values in NVRAM are missing or out of |- Runs during initialization 10 msec [Type C, No MIL,

"Emissions Neutral
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
PBC_LOGICAL_SEQ_MONITOR C0616 _ [This monitor checks T [ Fault is detected by Mando PBC Program Sequence Fault detected [Vehicle Power Mode: OFF, ACCESSORY, RUN See Detection Rules (fault is [Type C. No MIL,
Defective ECU Vehicle Operating Conditions: Dynamic or Static state detected by Mando PBC) "Emissions Neutral
[Exceptions: none Diagnostic "
PBC_RUN_IN_NOT_DONE C0616 | This monitor checks If [+ Fault is detected by Mando PBC [Assembly Test Not Done [Vehicle Power Mode: OFF, ACCESSORY, RUN, Cranking See Detection Rules (faull s [Type C. No MIL,
[Assembly check has not been performed yet Vehicle Operating Conditions: Dynamic and Static state detected by Mando PBC) Emissions Neutral
none Diagnostic "
PBC_POWERDOWN_EEPROM_FAILED C0616 | This monitor checks - [~ Fault is detected by Mando PBC [Actuator status is UNKNOWN due to unexpected _ [Vehicle Power Mode: OFF, ACCESSORY, RUN See Detection Rules (fault is [Type C, No MIL,
Unexpected Powerdown, power down or EEPROM failure Vehicle Operating Conditions: Dynamic, static state detected by Mando PBC) ["Emissions Neutral
invalid EE [Exceptions: Disabled by calibration, Assembly check is not done Diagnostic *
- brakestate data,
Actuation interrupted and not resumed in time or
aborted
PBC_HOST_UNAVAILABLE CO616 | This monitor checks T [~Fault is detected by Mando PBC Fostis not avallable [Vehicle Power Mode: OFF, ACCESSORY, RUN See Detection Rules (fault 15 Type C. No MIL,
Host SW shutdown EPB actuation Vehicle Operating Conditions: Dynamic, static state detected by Mando PBC) [*Emissions Neutral
Exceptions: Disabled by calibration, Non-operational mode Diagnostic *
PB_APPLY_ENABLE_WRONG_STATE C0616 | This monitor checks if Monitor routine calculates the expected apply enable state using the _|No successful FET activation [Continuous failsafing 205 [Type C, No MIL,
512 micro/Zenon hardware fault. FET SC/OC. same algorithms and input parameters as S12 micro and compares the| "Emissions Neutral
expected state to the real state of the related FET's enable line Diagnostic *
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Suspend actuation as long as it is cranking and also
provide the following options to Mando:

1. Timeout after 5 seconds and set the fault

2. Continue actuation

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
PB_APPLY_ENABLE_NO_CONTROL C0616 | This monitor checks - FET is requested to be activated, but the monitoring shows the FET as |No successful FET activation [Continuous failsafing Toms [Type C, NoMIL,
S12 micro/Zenon hardware fault. FET SC/OC. unactivated. "Emissions Neutral
Diagnostic "
PB_RELEASE_ENABLE_WRONG_STATE C0616 | This monitor checks Monitor routine calculates the expected apply enable state using the |No successful FET activation [Continuous failsafing 205 [Type C. No MIL,
S12 micro/Zenon hardware fault. FET SC/OC. [same algorithms and input parameters as S12 micro and compares the| Emissions Neutral
lexpected state to the real state of the related FET's line. Diagnostic "
PB_RELEASE_ENABLE_NO_CONTROL C0616 | This monitor checks - FET is requested to be activated, but the monitoring shows the FET as |No successful FET activation [Continuous failsafing Toms [Type C, No MIL,
S12 micro/Zenon hardware fault. FET SC/OC. unactivated. ["Emissions Neutral
Diagnostic "
[EPB_COMMAND_RANGE_ERROR C0616 | This monitor checks T [~ This failsate monitors the decel request received from the EPB and _|Decel Request from EPB s greater than 9.83 m/s |- Confinuous fallsafing 250 msec [Type C. No MIL,
+ EPB decel request out of range checks to see if itis out of range [*Emissions Neutral
Diagnostic *
PBC_CRANKING_TIMEOUT C0616 | This monitor checks if - When power mode is cranking, suspend actuation as long as itis _|When [Power mode is Cranking 5 sec [Type C, No MIL,
Power mode is Cranking cranking until timeout after 5 seconds Power Mode = Cranking, "Emissions Neutral
[Then Diagnostic *
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
PB_HSB_INIT_FAULT C0616 | This monitor checks - [ The HSB self test is included in the system self test, and itis runto _|HSB Inftiaization Failed [Runs during system self test 10 ms [Type C. No MIL,
- Failure of the Host Safety Barrier to complete its lensure that the HSB still has control over the apply/release enable "Emissions Neutral
normal initialization. lines. This fault also sets if indeterminate states of the enable lines are| Diagnostic *
detected.
EPB_ASSIST_CURRENT_FEEDBACK_EXCEEDED C0616 | This monitor checks If Feedback current > 13.5 amps for 300 msec or Feedback current > |Feedback current > 13.5 amps for 300 msec or [Runs continuusly during EPB Assist T count [Type C. No MIL,
Excessive clamp force request. Ex. 16.6 amps for 20 msec while the motor is being requested to apply  [Feedback current > 16.6 amps for 20 msec Emissions Neutral
clamp force Diagnostic "
EPB_ASSIST_CURRENT_FEEDBACK_IMPLAUSIBLE C0616 | This monitor checks if I during EPB assist active control the current feedback doesn' Feedback Current< Min Current for > 150 msec. _[Runs continuusly during EPB Assist >= 4 counts [Type C. No MIL,
Request for clamp force with no feedback eceeded min current for x number of requests for activation The results in 1 count ["Emissions Neutral
Diagnostic "
PBC_HOST_IGNORED_COMMAND C0616 | This monitor checks T PBC detects this fault 1 "Motor Driver State” does not change to "Motor Driver State” does not change o current [Vehicle Power Mode: OFF, ACCESSORY, RUN T00ms Type C. No MIL,
Defective ECU, or wrong conditions when EPB current value of “Motor Command” for over 100ms, PBC sets value of “Motor Command" for over 100ms Vehicle Operating Conditions: static state [*Emissions Neutral
actuation was requested FaultStatus[33] as ‘Failed’ and cancel the current actuation request Exceptions: Disabled by calibration, Non-operational mode Diagnostic *
(MotorCommand = STOP and then NONE) (Refer VDA #R3.177)
TASKOVERRUNCOREO PO606 | This monitor checks if [A timer alarm used to activate a periodic task expires and the prior | multiple activation counter >= max number of [Always Enabled 9 counts [Type A. MIL llumination.
Software Error of this task has not run to completion. If the Time: 10 ms
ECU Hardware Failure [number of multiple activations allowed (2) for the task has already Note: Although weight and goal
Input Signals To ECU causing high interrupt load lbeen reached a fault is set. Task_Overrun_Cnt>0 implies setting after 2 occurrences,
faults sets 10 ms later after the 1st
occurence of 2 overruns in a row
due to latching of the fault bit
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Software Error
Partial Microcontroller Failure

where there is no defined address range providing the needed
permission

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
TASKOVERRUNCOREL PO606 _ |This monitor checks if [A timer alarm used to activate a periodic task expires and the prior | multiple activation counter >= max number of [Always Enabled 9 counts [Type A. MIL lumination.
Software Error activation/execution of this task has not run to completion. If the activations Time: 10 ms
ECU Hardware Failure number of multiple activations allowed (2) for the task has already Note: Although weight and goal
Input Signals To ECU causing high interrupt load lbeen reached a fault is set. Task_Overrun_Cnt>0 implies setting after 2 occurrences,
fauts sets 10 ms later after the 1st
occurence of 2 overruns in a row
due to latching of the fault bit
TASKOVERRUNCOREZ2 P0606 | This monitor checks If [A timer alarm used to activate a periodic task expires and the prior | mulliple activation counter >= max number of [Always Enabled 9 counts [Type A. MIL fumination.
Software Error activation/execution of this task has not run to completion. If the activations Time: 10 ms
ECU Hardware Failure [number of multiple activations allowed (2) for the task has already Note: Although weight and goal
Input Signals To ECU causing high interrupt load been reached a fault is set. Task_Overrun_Cnt>0 implies setting after 2 occurrences,
faults sets 10 ms later after the 1st
occurence of 2 overruns in a row
due to latching of the fault bit.
RUNNING_RESET_FAILURE P0562 | This monitor checks if [~ Two blocks in NVRAM are used to failsafe the systems mode System failed to finish NVRAM Update on the last |+ System is not re-infializing Sms [Type C, No MIL,
+ Keep Alive Voltage Regulator not functional. [manager's ability to control the system shutdown process. During module shut-down (ex. Disconnect battery from "Emissions Neutral
- Processorlooses complete power (system voltage). ~ [system initialization (each new ignition cycle), the contents of these two|module before shutdown) - System is not shutting down Diagnostic *
- Processor is incorrectly reset. blocks are compared. If a mismatch is found, it indicates that mode
[manager was unable to control the system shutdown process on the
previous ignition cycle.
- Counter: Count 1-up
+ Monitor Rate: 10ms
Note- This fault also sets when there is a startup after an improper
shutdown with the vehicle not in park AND with the drivers foot on the
brake pedal
MPU_FAULT_TRW_SCS_COREQ PO606 | This monitor checks It Memory Protection Unit (MPU) defects an attempted memory access |None [Always Enabled 0 ms [Type A. MIL Mumination.
Software Error where there is no defined address range providing the needed
Partial Microcontroller Failure permission
MPU_FAULT_TRW_SCS_COREL PO606 | This monitor checks if Memory Protection Unit (MPU) detects an attempted memory access |None [Always Enabled 10 ms [Type A. MIL llumination.
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Maturation Time

MIL lllumination

ICC send o receive have been skipped.

skipped. At the beginning of every 10ms slot, every core in the
|scheduler runs the failsafe that checks if any of the ICC sends or
receives were skipped in the previous 10ms slot. In case it was
skipped the failsafe matures the ICC fault

[ The failsafe also tries to get back the ICC receives and sends to work
[normally from the next 10ms Siot.

the scheduler runs the failsafe that checks if any of
the ICC sends or receives were skipped in the
previous 10ms slot.

Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition
MPU_FAULT_TRW_SCS_CORE2 PO606 | This monitor checks i Memory Protection Unit (MPU) detects an attempted memory access |None [Always Enabled 10 ms [Type A. MIL lumination.
Software Error where there is no defined address range providing the needed
Partial Microcontroller Failure permission.
TTBC_LSM_FAULT P0O606 _[This monitor checks It [Set this fault, i the order of execution of ITBC tasks is not correct. If_[None - LIN communication 10 msec [Type A. MIL llumination.
If the ITBC tasks execute out of order, or if ataskis  |the tasks skip or if some tasks are left incomplete
skipped or if the tasks do not complete, then this fault is
set.
ICC_FAILURE_COREO P0606 | This monitor checks . ICC failsafe mechanism determines if any ICC receives or sends were |At the beginning of every 10ms slot, every core in__ [Always Enabled [60 msec [Type A. MIL lumination.
ICC send o receive have been skipped. skipped. At the beginning of every 10ms slot, every core in the the scheduler runs the failsafe that checks if any of
scheduler runs the failsafe that checks if any of the ICC sends or the ICC sends or receives were skipped in the
receives were skipped in the previous 10ms slot. In case it was previous 10ms slot.
skipped the failsafe matures the ICC fault
[The failsafe also tries to get back the ICC receives and sends to work
normally from the next 10ms Slot.
TCCFAILURECORETL PO606 | This monitor checks It [CC failsafe mechanism determines i any ICC receives or sends were |AL the beginning of every 10ms sIof, every core in__|Always Enabled [60 msec [Type A. MIL Mumination.
ICC send or receive have been skipped. skipped. At the beginning of every 10ms slot, every core in the the scheduler runs the failsafe that checks if any of
scheduler runs the failsafe that checks if any of the ICC sends or the ICC sends or receives were skipped in the
receives were skipped in the previous 10ms slot. In case it was previous 10ms slot.
skipped the failsafe matures the ICC fault
The failsafe also tries to get back the ICC receives and sends to work
normally from the next 10ms Slot.
ICC_FAILURE_COREZ P0606 | This monitor checks if ICC failsafe mechanism determines if any ICC receives or sends were |At the beginning of every 10ms slot, every core in__|Always Enabled [60 msec [Type A. MIL llumination.
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Component/ System Fault Code  |Monitoring Strategy Description [Fault Detection Criteria [Threshold Value [Secondary Parameter and Enable Condition Maturation Time MIL fllumination
MISSING_FLY_BACK_DIODE_FAULT 03000 [This monitor checks f [ This fault only runs if SW is compiled with DEVEL on 'SW detects that a fly back diode is missing - Power Switch is ON T count [Type C. No MIL,
+ Fly Back Diode is Missing "Emissions Neutral
Diagnostic "
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
CGM Control | B2B12 | This DTC monitors for | A corresponding index General Enable Criteria: Diagnostic runs | Type B,
Module a CGM Control Module | within the CGM in 12.5 ms loop 2 Trips
Memory Memory Failure error Diagnostic Status The corresponding index | is being received

Failure as determined by the Message Signal indicates within the CGM

CGM

that the CGM Control
Module Memory Failure
DTC has set in the CGM.

See CGM summary
pages for more
information.

Diagnostic Status
Message Signal

Central Gateway Module

is present on the bus
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
CGM Control | B2B13 | This DTC monitors for | A corresponding index General Enable Criteria: Diagnostic runs | Type B,
Module a CGM Control Module | within the CGM in 12.5 ms loop 2 Trips
Internal Internal Performance Diagnostic Status The corresponding index | is being received

Performance Failure error as Message Signal indicates within the CGM

Failure determined by the that the CGM Control Diagnostic Status

CGM

Module Internal
Performance Failure DTC
has set in the CGM.

See CGM summary
pages for more
information.

Message Signal

Central Gateway Module

is present on the bus
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Longitudinal | C0552 | Controller specific ABS(TOSS vehicle speed > 0.1500 g battery voltage > 11.00volts raw longitudinal | Type C,
Acceleration analog circuit acceleration - raw run crank voltage > 11.00volts acceleration No SVS
Sensor diagnoses the raw longitudinal acceleration diagnostic monitor Enabled signal stability "Emissio
Performance longitudinal signal) enabled time > 10.0 ns
acceleration signal region 1 specific enable Disabled seconds Neutral
rationalized against the | update raw longitudinal Diagnost
TOSS vehicle speed acceleration signal fall update raw lateral raw longitudinal | ics -
acceleration. The time, longitudinal acceleration acceleration Type C*
diagnostic monitor can | 50 millisecond update rate signal stablity time: signal fail time >
be designed to detect TOSS vehicle speed > 15.0 KPH 75.0 seconds
an invalid longitudinal update raw longitudinal TOSS vehicle speed < 0.5300 g out of sample
acceleration signal acceleration signal region acceleration time > 120.0
based on the TOSS 1 fail time, automatic transmission is | = TRUE seconds,
vehicle speed windows | 50 millisecond update rate clutch to clutch OR dual 50 millisecond
and TOSS vehicle clutch update rate
speed acceleration, 4 high side drive 1 enable = TRUE
windows can be high side drive 2 enable = TRUE region 1 fail time
enabled. The delta diagnsotic fault sequence |=FALSE > 75.0 seconds
between the TOSS gear active out of region 1
vehicle speed P0716 fault active = FALSE sample time >
acceleration and P0716 test fail this key on | = FALSE 120.0 seconds,
longitudinal PO717 fault active = FALSE 50 millisecond
acceleration signal is P0717 test fail this key on | = FALSE update rate
taken within each PO7BF fault active = FALSE
window to verify the PO7BF test fail this key on | = FALSE
delta is small, no failure PO7CO fault active = FALSE
indicated, or the delta PO7CoOtest fail this key on | = FALSE
is large indicating the attained gear = 1st thru 10th
longitudinal ABS(raw longitudinal > 0.5300 g
acceleration signal is in acceleration signal)
error. AND
ABS(raw longitudinal < 3.8500 g
acceleration signal)
update region 1 sample
time:
brake pedal position < 0.70 %
engine torque > 80.0 Nm
TOSS vehicle speed > 0.1500 g
acceleration
TOSS vehicle speed > 15.0 KPH
TOSS vehicle speed < 200.0 KPH
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

ABS(raw longitudinal
acceleration signal)
update sample time

U0073 fault active
LIO073 test fail this key on
DTCs not fault active

< 0.5300 g

= FALSE
= FALSE
VehicleSpeedSensor_FA
VehicleSpeedSensorError

ABS(TOSS vehicle speed
acceleration - raw
longitudinal acceleration
signal)

update raw longitudinal
acceleration signal fall
time,

50 millisecond update rate

update raw longitudinal
acceleration signal region
2 fail time,

50 millisecond update rate

> 0.1500 g

battery voltage

run crank voltage
diagnostic monitor
enabled

region 2 specific enable

update raw lateral
longitudinal acceleration
signal stablity time:
TOSS vehicle speed
TOSS vehicle speed
acceleration

automatic transmission is
clutch to clutch OR dual
clutch

high side drive 1 enable
high side drive 2 enable
diagnsotic fault sequence
gear active

P0716 fault active

PO716 test fail this key on
PO0717 fault active

PO717 test fail this key on
PO7BF fault active
PO7BF test fail this key on
PO7CO fault active
PO7COtest fail this key on
attained gear

ABS(raw longitudinal
acceleration signal)

AND

ABS(raw longitudinal

> 11.00volts
> 11.00volts
Enabled

Disabled

> 15.0 KPH
< 0.5300 g

=TRUE

=TRUE
=TRUE
= FALSE

= FALSE

= FALSE

= FALSE

= FALSE

= FALSE

= FALSE

= FALSE

= FALSE

= 1st thru 10th
> 0.5300 g

< 3.8500 g

raw lateral
longitudinal
acceleration
signal stability
time > 10.0
seconds

raw longitudinal
acceleration
signal fail time >
75.0 seconds
out of sample
time > 120.0
seconds,

50 millisecond
update rate

region 2 fail time
> 75.0 seconds
out of region 2
sample time >
120.0 seconds,
50 millisecond
update rate
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
acceleration signal)
update region 2 sample
time: < 0.70 %
brake pedal position > 80.0 Nm
engine torque > 0.1500 g
TOSS vehicle speed
acceleration > 0.0 KPH
TOSS vehicle speed < 0.0 KPH
TOSS vehicle speed
< 0.5300 g
ABS(raw longitudinal
acceleration signal)
update sample time
= FALSE
U0073 fault active = FALSE
U0073 test fail this key on | VehicleSpeedSensor_FA
DTCs not fault active VehicleSpeedSensorError
ABS(TOSS vehicle speed > 0.1500 g battery voltage > 11.00volts raw lateral
acceleration - raw run crank voltage > 11.00volts longitudinal
longitudinal acceleration diagnostic monitor Enabled acceleration
signal) enabled signal stability
region 3 specific enable Disabled time > 10.0
update raw longitudinal seconds
acceleration signal fail update raw lateral
time, longitudinal acceleration raw longitudinal
50 millisecond update rate signal stablity time: acceleration
TOSS vehicle speed > 15.0 KPH signal fail time >
update raw longitudinal TOSS vehicle speed < 0.5300 g 75.0 seconds
acceleration signal region acceleration out of sample
3 fail time, automatic transmission is | = TRUE time > 120.0
50 millisecond update rate clutch to clutch OR dual seconds,
clutch 50 millisecond
high side drive 1 enable =TRUE update rate
high side drive 2 enable =TRUE
diagnsotic fault sequence |=FALSE region 3 fail time
gear active > 75.0 seconds
P0716 fault active = FALSE out of region 3
PO716 test fail this key on | = FALSE sample time >
P0717 fault active = FALSE 120.0 seconds,
P0717 test fail this key on | = FALSE 50 millisecond
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.

PO7BF fault active = FALSE update rate

PO7BF test fail this key on | = FALSE

P0O7CO fault active = FALSE

PO7COtest fail this key on | = FALSE

attained gear = 1st thru 10th

ABS(raw longitudinal > 0.5300 g

acceleration signal)

AND

ABS(raw longitudinal < 3.8500 g

acceleration signal)

update region 3 sample

time:

brake pedal position < 0.70 %

engine torque > 80.0 Nm

ABS(TOSS vehicle speed [ < 0.1000 g

acceleration)

TOSS vehicle speed > 0.0 KPH

ABS(raw longitudinal < 0.5300 g

acceleration signal)

update sample time

U0073 fault active = FALSE

U0073 test fail this key on | = FALSE

DTCs not fault active VehicleSpeedSensor_FA

VehicleSpeedSensorError

ABS(TOSS vehicle speed > 0.1500 g battery voltage > 11.00volts raw lateral
acceleration - raw run crank voltage > 11.00volts longitudinal
longitudinal acceleration diagnostic monitor Enabled acceleration
signal) enabled signal stability

region 4 specific enable Disabled time > 10.0
update raw longitudinal seconds
acceleration signal fall update raw lateral
time, longitudinal acceleration raw longitudinal
50 millisecond update rate signal stablity time: acceleration

TOSS vehicle speed > 15.0 KPH signal fail time >
update raw longitudinal TOSS vehicle speed < 0.5300 g 75.0 seconds
acceleration signal region acceleration out of sample
4 fail time, automatic transmission is | = TRUE time > 120.0
50 millisecond update rate clutch to clutch OR dual seconds,

ECM Section 6 of 881 213 of 2,051




230BDG03B ECM Summary Tables

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

clutch 50 millisecond

high side drive 1 enable = TRUE update rate

high side drive 2 enable =TRUE

diagnsotic fault sequence |=FALSE region 4 fail time

gear active > 75.0 seconds

P0716 fault active = FALSE out of region 4

PO716 test fail this key on | = FALSE sample time >

P0717 fault active = FALSE 120.0 seconds,

PO717 test fail this key on | = FALSE 50 millisecond

PO7BF fault active = FALSE update rate

PO7BF test fail this key on | = FALSE

PO7CO fault active = FALSE

P0O7COtest fail this key on | = FALSE

attained gear = 1st thru 10th

ABS(raw longitudinal > 0.5300 g

acceleration signal)

AND

ABS(raw longitudinal < 3.8500 g

acceleration signal)

update region 4 sample

time:

brake pedal position < 0.70 %
engine torque < 80.0 Nm
TOSS vehicle speed < 0.1500 g
acceleration

TOSS vehicle speed > 0.0 KPH
TOSS vehicle speed < 0.0 KPH
ABS(raw longitudinal < 0.5300 g
acceleration signal)

update sample time

U0073 fault active = FALSE
U0073 test fail this key on | = FALSE
DTCs not fault active VehicleSpeedSensor_FA

VehicleSpeedSensorError
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Longitudinal | C0553 | Controller specific raw longitudinal < -3.8500 g battery voltage > 11.00 volts raw longitudinal | Type C,
Acceleration analog circuit acceleration signal when run crank voltage > 11.00 volts acceleration No SVS
Sensor diagnoses the raw sensor type is directly diagnostic monitor enable [ = 1 Boolean signal stability "Emissio
Circuit Low longitudinal proportional time > 15.0 ns

acceleration signal for [ OR sensor type is either = seconds, Neutral

a short to ground or raw longitudinal > -3.8500 g directly proportional or CeLATR_e_VoltageDirec | fail time > 75.0 Diagnost

open fault by acceleration signal when inversely proportional tProp seconds ic- Type

comparing raw signal sensor type is inversely (< 0.5 Q impedance out of sample c"

value to fail thresholds. | proportional between signal and U0073 fault active = FALSE time > 120.0

controller ground) U0073 test fail this key on | = FALSE seconds,

Emission neutral update raw longitudinal 50 millisecond

default state sets acceleration signal update rate

lateral longitudinal stability time, fail and

acceleration signal = sample time,

0.0g. 50 millisecond update rate
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Longitudinal | C0554 | Controller specific raw longitudinal > 3.8500 g battery voltage > 11.00 volts raw longitudinal | Type C,
Acceleration analog circuit acceleration signal when run crank voltage > 11.00 volts acceleration No SVS
Sensor diagnoses the raw sensor type is directly diagnostic monitor enable [ = 1 Boolean signal stability "Emissio
Circuit High longitudinal proportional time > 30.0 ns

acceleration signal for [ OR < 3.8500 g sensor type is either = seconds, Neutral

a short to power or raw longitudinal directly proportional or CeLATR_e_VoltageDirec | fail time > 75.0 Diagnost

open fault by acceleration signal when | (< 0.5 Q impedance inversely proportional tProp seconds ic- Type

comparing raw signal sensor type is inversely between signal and out of sample c"

value to fail thresholds. | proportional controller power) U0073 fault active = FALSE time > 120.0

110073 test fail this key on | = FALSE seconds,

Emission neutral update raw longitudinal 50 millisecond

default state sets acceleration signal update rate

lateral longitudinal stability time, fail and

acceleration signal = sample time,

0.0g. 50 millisecond update rate
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Lateral C124F | Controller specific raw lateral acceleration < -3.8500 g battery voltage > 11.00 volts raw lateral Type C,
Acceleration analog circuit signal when sensor type run crank voltage > 11.00 volts acceleration No SVS
Sensor diagnoses the raw is directly proportional diagnostic monitor enable [ = 1 Boolean signal stability "Emissio
Circuit Low lateral acceleration OR time > 30.0 ns

signal for a short to raw lateral acceleration > -3.8500 g sensor type is either = seconds, Neutral

ground or open fault by | signal when sensor type directly proportional or CeLATR_e_VoltageDirec | fail time > 75.0 Diagnost

comparing raw signal is inversely proportional (< 0.5 Q impedance inversely proportional tProp seconds ic- Type

value to fail thresholds. between signal and out of sample c"

update raw lateral controller ground) U0073 fault active = FALSE time > 120.0

Emission neutral acceleration signal U0073 test fail this key on | = FALSE seconds,

default state sets stability time, fail and 50 millisecond

lateral acceleration sample time, update rate

signal = 0.0 g. 50 millisecond update rate
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Lateral C1250 | Controller specific raw lateral acceleration > 3.8500 g battery voltage > 11.00 volts raw lateral Type C,
Acceleration analog circuit signal when sensor type run crank voltage > 11.00 volts acceleration No SVS
Sensor diagnoses the raw is directly proportional diagnostic monitor enable [ = 1 Boolean signal stability "Emissio
Circuit High lateral acceleration OR time > 30.0 ns

signal for a short to raw lateral acceleration < 3.8500 g sensor type is either = seconds, Neutral

power or open fault by | signal when sensor type directly proportional or CeLATR_e_VoltageDirec | fail time > 75.0 Diagnost

comparing raw signal is inversely proportional (< 0.5 Q impedance inversely proportional tProp seconds ic- Type

value to fail thresholds. between signal and out of sample c"

update raw lateral controller power) U0073 fault active = FALSE time > 120.0

Emission neutral acceleration signal LI0073 test fail this key on | = FALSE seconds,

default state sets stability time, fail and 50 millisecond

lateral acceleration sample time, update rate

signal = 0.0 g. 50 millisecond update rate
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Lateral C1251 | Controller specific ABS(raw lateral > 0.5300 g battery voltage > 11.00volts raw lateral Type C,
Acceleration analog circuit acceleration signal) run crank voltage > 11.00 volts acceleration No SVS
Sensor diagnoses the raw AND diagnostic monitor enable [ = 1 Boolean signal stability "Emissio
Performance lateral acceleration ABS(raw lateral < 3.8500 g time > 30.0 ns
signal for a signal value | acceleration signal) update raw lateral seconds, Neutral
that is stuck in a valid acceleration signal stablity fail time > 75.0 | Diagnost
range by comparing update raw lateral time: seconds ic- Type
raw signal value to fail | acceleration signal fail, TOSS vehicle speed > 15.0 KPH out of sample c"
thresholds. 50 millisecond update rate automatic transmissionis | = TRUE time > 120.0
clutch to clutch OR dual seconds,
Emission neutral clutch 50 millisecond
default state sets high side drive 1 enable =TRUE update rate
lateral acceleration high side drive 2 enable =TRUE
signal = 0.0 g. diagnsotic fault sequence |=FALSE
gear active
P0716 fault active = FALSE
P0716 test fail this key on | = FALSE
P0717 fault active = FALSE
PO717 test fail this key on | = FALSE
PO7BF fault active = FALSE
PO7BF test fail this key on | = FALSE
PO7CO fault active = FALSE
PO7CO0test fail this key on | = FALSE
attained gear = 1st thru 10th
ABS(raw lateral < 0.5300 g
acceleration signal)
update sample time
U0073 fault active = FALSE
LIO073 test fail this key on | = FALSE

DTCs not fault active

VehicleSpeedSensor_FA
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Intake P0010 [ Controller specific Voltage measurement > 200 K Q impedance |P0010is Enabled 20 Type A,
Camshaft output driver circuit outside of controller between signal and failures out of 1 Trips
Actuator diagnoses the CAM specific acceptable range | controller ground. System supply voltage > 11.00 Volts 25
Solenoid phaser oil control valve | during driver on state samples
Circuit Open solenoid high sided indicates open circuit Output driver is
- Bank 1 driver for an open failure. commanded on 250 ms /sample,

circuit failure when the continuous

output is powered on Controller specific output Ignition switch is in crank

by comparing a voltage | driver circuit voltage or run position

measurement to thresholds are set to meet

controller specific the following controller

voltage thresholds. specification for an open

circuit.
ECM Section 13 of 881 220 of 2,051




230BDG03B ECM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Intake P0011 [ Detects a VVT system | Camshaft position error (Intake cam Bank 1) Intake Cam Phsr Enable | = TRUE 100.00 Type A,
Camshaft error by comparing the | [absolute value of failures out of 1 Trips
System desired and actual cam | (desired position - actual | Cam Position Error > System Voltage > 11.00 Volts 500.00
Performance positions when VVT s | position)] is comparedto | ( samples
- Bank 1 activated. thresholds to determine if | P0011_CamPosError | Engine Running = TRUE
excessive. Limld 100 ms /sample
)deg Power Take Off (PTO) = FALSE
active
Desired cam position > 0 deg
Desired AND Measured >
cam position (
P0011_CamPosErrorLim
Icl
)deg
AND
<
(CalculatedPerfMaxid )
deg
Desired cam position < 7.50deg for
variation (
P0011_PO5CC_StablePo
sitionTimeld
) seconds
No Active DTCs P0010
P2088
P2089
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Crankshaft |P0016 | Detects cam to crank Out of range cam edge Crankshaft and camshaft | Testis Enabled 4 cam edge TypeA,
Position misalignment by measurements in one position signals are measurements 1 Trips
(CKP)- monitoring if the cam engine cycle >= 2 cam edges synchronized and 1 test

Camshaft sensor pulse for bank 1 sample per

Position sensor A occurs during | Out of range values are: Engine is Spinning engine cycle

(CMP) the incorrect crank

Correlation position, diagnostic cam edge measurement | < -11.0Crank Degrees | Cam phaser control Testfailure is 4

Bank 1 passes when the cam | OR indcates the phaser is fails in 5 samples

Sensor A sensor pulse is in the cam edge measurement |>11.0 Crank Degrees [ 'parked’

expected range

from the expeced nominal
cam position

No Active DTCs:

Time since last execution
of a test

IntCamECCJDilPresLow

CrankSensor_FA
P0340, P0341

>1.0 sec

= FALSE

Diagnostic failu
is 2 failed tests
out of 3

If the first test
fails, the next

test is delayed to

confirm the
phaser ‘parked'

This delay time
is defined by
P0016, P0017,
P0018, P0019:
Cam
Correlation Oil
Temperature
Threshold

For mid-park
phasers, an

additional delay

P0016-0019
Mid-Park
Phaser Delay
is applied

re
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
0O2S Heater | P0030 [ Controller specific Voltage measurement Diagnostic is Enabled 20 failures out Type B,
Control output driver circuit outside of controller of 25 samples 2 Trips
Circuit Bank diagnoses the heater specific acceptable range Ignition = Crank or Run Note: In
1 Sensor 1 output low sided driver | during driver off state Voltage >11.0 volts 250 ms / sample | certain
for an open circuit indicates open circuit Engine Speed > 400 RPM controlle
failure when the output | failure. Continuous rs PO031
is powered off by may also
comparing a voltage Controller specific output | > 200 K Q impedance set
measurement to driver circuit voltage between output and
controller specific thresholds are set to meet | controller ground.
voltage thresholds. the following controller
specification for an open
circuit.
ECM Section 16 of 881 223 of 2,051
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
0O2S Heater | P0031 [ Controller specific Voltage measurement Diagnostic is Enabled 20 failures out Type B,
Control output driver circuit outside of controller of 25 samples 2 Trips
Circuit diagnoses the heater specific acceptable range Ignition = Crank or Run Note: In
Bankl output low sided driver | during driver off state Voltage >11.0 volts 250 ms / sample | certain
Sensori for a short to ground indicates short to ground Engine Speed > 400 RPM controlle
failure when the output | failure. Continuous rs PO030
is powered off by may also
comparing a voltage Controller specific output | < 0.5 Q impedance set
measurement to driver circuit voltage between output and
controller specific thresholds are set to meet | controller ground.
voltage thresholds. the following controller
specification for a short to
ground.
ECM Section 17 of 881 224 of 2,051
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
0O2S Heater | P0032 [ Controller specific Voltage measurement Diagnostic is Enabled 20 failures out Type B,
Control output driver circuit outside of controller of 25 samples 2 Trips
Circuit diagnoses the heater specific acceptable range Ignition = Crank or Run
Bankl output low sided driver | during driver on state Voltage >11.0 volts 250 ms / sample
Sensori for a short to power indicates short to power Engine Speed > 400 RPM
failure when the output | failure. Continuous
is powered on by
comparing a voltage Controller specific output | < 0.5 Q impedance
measurement to driver circuit voltage between output and
controller specific thresholds are set to meet | controller power.
voltage thresholds. the following controller
specification for a short to
power.
ECM Section 18 of 881 225 of 2,051
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System Code | Description llium.
0O2S Heater | P0036 | Controller specific Voltage measurement Diagnostic is Enabled 20 failures out Type B,
Control output driver circuit outside of controller of 25 samples 2 Trips
Circuit Bank diagnoses the heater specific acceptable range Ignition = Crank or Run Note: In
1 Sensor 2 output low sided driver | during driver off state Voltage >11.0 volts 250 ms / sample | certain
for an open circuit indicates open circuit Engine Speed > 400 RPM controlle
failure when the output | failure. Continuous rs PO037
is powered off by may also
comparing a voltage Controller specific output | > 200 K Q impedance set
measurement to driver circuit voltage between output and
controller specific thresholds are set to meet | controller ground.
voltage thresholds. the following controller
specification for an open
circuit.
ECM Section 19 of 881 226 of 2,051
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System Code | Description llium.
0O2S Heater | P0037 | Controller specific Voltage measurement Diagnostic is Enabled 20 failures out Type B,
Control output driver circuit outside of controller of 25 samples 2 Trips
Circuit diagnoses the heater specific acceptable range Ignition = Crank or Run Note: In
Bankl output low sided driver | during driver off state Voltage >11.0 volts 250 ms / sample | certain
Sensor2 for a short to ground indicates short to ground Engine Speed > 400 RPM controlle
failure when the output | failure. Continuous rs PO036
is powered off by may also
comparing a voltage Controller specific output | < 0.5 Q impedance set
measurement to driver circuit voltage between output and
controller specific thresholds are set to meet | controller ground.
voltage thresholds. the following controller
specification for a short to
ground.
ECM Section 20 of 881 227 of 2,051
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0O2S Heater | P0038 [ Controller specific Voltage measurement Diagnostic is Enabled 20 failures out Type B,
Control output driver circuit outside of controller of 25 samples 2 Trips
Circuit diagnoses the heater specific acceptable range Ignition = Crank or Run
Bankl output low sided driver | during driver on state Voltage >11.0 volts 250 ms / sample
Sensor2 for a short to power indicates short to power Engine Speed > 400 RPM
failure when the output | failure. Continuous
is powered on by
comparing a voltage Controller specific output | < 0.5 Q impedance
measurement to driver circuit voltage between output and
controller specific thresholds are set to meet | controller power.
voltage thresholds. the following controller
specification for a short to
power.
ECM Section 21 of 881 228 of 2,051
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0O2S Heater | P0050 [ Controller specific Voltage measurement Diagnostic is Enabled 20 failures out Type B,
Control output driver circuit outside of controller of 25 samples 2 Trips
Circuit Bank diagnoses the heater specific acceptable range Ignition = Crank or Run Note: In
2 Sensor 1 output low sided driver | during driver off state Voltage >11.0 volts 250 ms / sample | certain
for an open circuit indicates open circuit Engine Speed > 400 RPM controlle
failure when the output | failure. Continuous rs PO0O51
is powered off by may also
comparing a voltage Controller specific output | > 200 K Q impedance set
measurement to driver circuit voltage between output and
controller specific thresholds are set to meet | controller ground.
voltage thresholds. the following controller
specification for an open
circuit.
ECM Section 22 of 881 229 of 2,051
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0O2S Heater | P0051 [ Controller specific Voltage measurement Diagnostic is Enabled 20 failures out Type B,
Control output driver circuit outside of controller of 25 samples 2 Trips
Circuit diagnoses the heater specific acceptable range Ignition = Crank or Run Note: In
Bank2 output low sided driver | during driver off state Voltage >11.0 volts 250 ms / sample | certain
Sensori for a short to ground indicates short to ground Engine Speed > 400 RPM controlle
failure when the output | failure. Continuous rs PO0O50
is powered off by may also
comparing a voltage Controller specific output | < 0.5 Q impedance set
measurement to driver circuit voltage between output and
controller specific thresholds are set to meet | controller ground.
voltage thresholds. the following controller
specification for a short to
ground.
ECM Section 23 of 881 230 of 2,051
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0O2S Heater | P0052 [ Controller specific Voltage measurement Diagnostic is Enabled 20 failures out Type B,
Control output driver circuit outside of controller of 25 samples 2 Trips
Circuit diagnoses the heater specific acceptable range Ignition = Crank or Run
Bank2 output low sided driver | during driver on state Voltage >11.0 volts 250 ms / sample
Sensori for a short to power indicates short to power Engine Speed > 400 RPM
failure when the output | failure. Continuous
is powered on by
comparing a voltage Controller specific output | < 0.5 Q impedance
measurement to driver circuit voltage between output and
controller specific thresholds are set to meet | controller power.
voltage thresholds. the following controller
specification for a short to
power.
ECM Section 24 of 881 231 of 2,051
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System Code [ Description llium.
HO2S P0053 [ Detects an oxygen Heater Resistance Diagnostic is Enabled Once per valid Type B,
Heater sensor heater having outside of the expected cold start 2 Trips
Resistance an incorrect or out of range of 3.1<ohms< 8.4 No Active DTC's ECT_Sensor_FA
Bank 1 range resistance value. P262B
Sensor 1 This test calculates the IAT_SensorFA

heater's resistance Coolant - IAT Engine <8.0 °C

(using voltage and Soak Time >28,800 seconds

current) at engine start Coolant Temp > -30.0 °C

after a longer soak Ignition Voltage < 32.0 volts

condition and Engine Run time <0.04 seconds

compares it to the

expected values for the

released sensor.

This fault is set if the

heater resistance is

outside the expected

range.

ECM Section 25 of 881 232 of 2,051
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HO2S P0054 [ Detects an oxygen Heater Resistance Diagnostic is Enabled Once per valid Type B,
Heater sensor heater having outside of the expected cold start 2 Trips
Resistance an incorrect or out of range of 3.1< ohms <8.4 No Active DTC's ECT_Sensor_FA
Bank 1 range resistance value. P262B
Sensor 2) This test calculates the IAT_SensorFA
(For Dual heater's resistance Coolant - IAT < 8.0 °C
Bank (using voltage and Engine Soak Time >28,800 seconds
Exhaust current) at engine start Coolant Temp > -30.0 °C
Only after a soak condition Ignition Voltage < 32.0 volts

and compares it to the Engine Run time < 0.04 seconds

expected values for the

released sensor.

This fault is set if the

heater resistance is

outside the expected

range.

ECM Section 26 of 881 233 of 2,051
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0O2S Heater | P0056 | Controller specific Voltage measurement Diagnostic is Enabled 20 failures out Type B,
Control output driver circuit outside of controller of 25 samples 2 Trips
Circuit Bank diagnoses the heater specific acceptable range Ignition = Crank or Run Note: In
2 Sensor 2 output low sided driver | during driver off state Voltage >11.0 volts 250 ms / sample | certain
for an open circuit indicates open circuit Engine Speed > 400 RPM controlle
failure when the output | failure. Continuous rs PO0O57
is powered off by may also
comparing a voltage Controller specific output | > 200 K Q impedance set
measurement to driver circuit voltage between output and
controller specific thresholds are set to meet | controller ground.
voltage thresholds. the following controller
specification for an open
circuit.
ECM Section 27 of 881 234 of 2,051
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0O2S Heater | P0057 | Controller specific Voltage measurement Diagnostic is Enabled 20 failures out Type B,
Control output driver circuit outside of controller of 25 samples 2 Trips
Circuit diagnoses the heater specific acceptable range Ignition = Crank or Run Note: In
Bank2 output low sided driver | during driver off state Voltage > 11.0volts 250 ms / sample | certain
Sensor2 for a short to ground indicates short to ground Engine Speed > 400 RPM controlle
failure when the output | failure. Continuous rs PO056
is powered off by may also
comparing a voltage Controller specific output | < 0.5 Q impedance set
measurement to driver circuit voltage between output and
controller specific thresholds are set to meet | controller ground.
voltage thresholds. the following controller
specification for a short to
ground.
ECM Section 28 of 881 235 of 2,051
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0O2S Heater | P0058 | Controller specific Voltage measurement Diagnostic is Enabled 20 failures out Type B,
Control output driver circuit outside of controller of 25 samples 2 Trips
Circuit diagnoses the heater specific acceptable range Ignition = Crank or Run
Bank2 output low sided driver | during driver on state Voltage > 11.0volts 250 ms / sample
Sensor2 for a short to power indicates short to power Engine Speed > 400 RPM
failure when the output | failure. Continuous
is powered on by
comparing a voltage Controller specific output | < 0.5 Q impedance
measurement to driver circuit voltage between output and
controller specific thresholds are set to meet | controller power.
voltage thresholds. the following controller
specification for a short to
power.
ECM Section 29 of 881 236 of 2,051
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System Code [ Description llium.
HO2S P0O059 [ Detects an oxygen Heater Resistance Diagnostic is Enabled Once per valid Type B,
Heater sensor heater having outside of the expected cold start 2 Trips
Resistance an incorrect or out of range of 3.4< ohms <8.6 No Active DTC's ECT_Sensor_FA
Bank 2 range resistance P262B
Sensor 1 value.. This test IAT_SensorFA

calculates the heater's Coolant - IAT <8.0°C

resistance (using Engine Soak Time >28,800 seconds

voltage and current) at Coolant Temp > -30.0 °C

engine start after a Ignition Voltage < 32.0 volts

soak condition and Engine Run time <0.09 seconds

compares it to the

expected values for the

released sensor.

This fault is set if the

heater resistance is

outside the expected

range.

ECM Section 30 of 881 237 of 2,051
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
HO2S P0O060 [ Detects an oxygen Heater Resistance Diagnostic is Enabled Once per valid Type B,
Heater sensor heater having outside of the expected cold start 2 Trips
Resistance an incorrect or out of range of 3.4<ohms< 8.6 No Active DTC's ECT_Sensor_FA
Bank 2 range resistance value. P262B
Sensor 2 This test calculates the IAT_SensorFA

heater's resistance Coolant - IAT <8.0 °C

(using voltage and Engine Soak Time >28,800 seconds

current) at engine start Coolant Temp > -30.0 °C

after a soak condition Ignition Voltage <32.0 volts

and compares it to the Engine Run time <0.09 seconds

expected values for the

released sensor.

This fault is set if the

heater resistance is

outside the expected

range.

ECM Section 31 of 881 238 of 2,051
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System Code [ Description llium.
MAP / MAF / | PO068 | Detect when MAP and | Difference between MAP | Table, f(TPS). See Engine Speed > 800 RPM Continuously fail | TypeA,
Throttle MAF do not match and estimated MAP supporting tables: MAP and MAF 1 Trips
Position estimated engine exceeds threshold (kPa), | P0068_Delta MAP portions of
Correlation airflow as established or P0651 (5 Volt Ref), or | Threshold f(TPS) Run/Crank voltage >6.41Volts diagnostic for
by the TPS P0107 (MAP circuit low), 0.1875s
or P0108 (MAP circuit
high) have failed this key Continuous in
cycle, then MAP portion of MAIN processor
diagnostic fails
Absolute difference
between MAF and Table, f(TPS). See
estimated MAF exceed supporting tables:
threshold (grams/sec), or | P0068_Delta MAF
P0102 (MAF circuit low), | Threshold f(TPS)
orP0103 (MAF circuit hi)
have failed this key cycle,
or maximum MAF versus | Table, f(RPM). See
RPM (Table)is greater supporting tables:
than or equal to maximum | PO068_Maximum
MAF versus battery MAF f(RPM)
voltage, then MAF portion
of diagnostic fails Table, f(Volts). See
supporting tables:
P0068_Maximum
MAF f(Volts)
ECM Section 32 of 881 239 of 2,051
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Outside Air | PO071 | Detects an Outside Air | Engine Off: Diagnostic is Enabled Executed every | TypeB,
Temperature Temperature (OAT) 100 msec until a | 2 Trips
(OAT) sensor that is stuck in If IAT >= OAT: Time between current pass or fail
Sensor range. There are two IAT - OAT > 20.0 deg C ignition cycle and the decision is made
Circuit components to the test: last time the engine
Performance an engine off If IAT < OAT: was running >= 28,800.0 seconds

component, and an OAT - IAT > 20.0 deg C

engine running Engine is not running

component.

Vehicle Speed >= 15.5 MPH

If the engine has been | If either of the following

off for a long enough conditions are met, this Coolant Temperature -

period of time, and the | diagnostic will pass: IAT < 15.0 degC

coolant temperature

and Intake Air If IAT >= OAT: IAT - Coolant Temperature | < 15.0 deg C

Temperature (IAT) IAT - OAT <= 20.0 degC

values are similar, then OAT-to-IAT engine off

the air temperature If IAT < OAT: equilibrium counter >= 300.0 counts

values in the engine OAT- IAT <= 20.0 deg C

compartment of the The "OAT-to-IATengine

vehicle are considered off equilibrium counter" is

to have equalized. In a counter that is

this case, the engine incremented or

off component of the decremented based on

diagnostic can be vehicle speed when the

enabled. engine is off. When this

counter is high enough,

If the IAT and the OAT the vehicle has reached

values are similar, then an equilibrium where IAT

the OAT Performance and OAT can be

Diagnostic passes. If compared. The value that

the IAT and OAT values is added or subtracted to

are not similar, the the counter every 100

diagnostic will continue msec is contained in table

to monitor the IAT and P0O071: OAT

the OAT as the vehicle Performance Drive

starts to move. Equilibrium Engine Off

For applications that No Active DTCs: VehicleSpeedSensor_FA

have ability to move IAT_SensorFA

without engaging the ECT_Sensor_Ckt_FA

internal combustion MAF_SensorFA

ECM Section 33 of 881 240 of 2,051
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description lium.

engine, the engine off EngineModeNotRunTimer
test will continue. If the Error
vehicle has been ) : - —
moving quickly enough | Engine Running: Diagnostic is Enabled Executed every
for a long enough _ 100 msec until a
period of time, the IAT | If IAT >= OAT: Time between current pass or fail
and OAT values should | 'AT- OAT ignition cycle and the decision is made
have reached an > 20.0 deg C last time the engine
equilibrium. This If IAT < OAT: was running >= 28,800.0 seconds
period of time is OAT - IAT > 20.0 deg C o _
defined by the "OAT-to- Engine is running
IAT engine off . ] .
equilibrium counter”., If either of the following Vehicle Speed >= 15.5 MPH
The "OAT-to-IAT conditions are met, this
engine off equilibrium | diagnostic will pass: Engine airflow >= 10.0 grams/second
counter" is a counter _
thatis incremented or | If IAT>= OAT: OAT-to-IAT engine
decremented based on | !AT- OAT <= 20.0 deg C running equilibrium
vehicle speed when the ] counter >= 300.0 counts
engine is off. When IfIAT < OAT: .
this counter is high OAT - IAT <= 20.0 deg C The "OAT-to-IATengine
enough, the vehicle running equilibrium
has reached an counter" is a counter that
equilibrium where IAT is incremented or
and OAT can be decremented based on
compared. vehicle speed and engine

air flow when the engine
While the "OAT-to-IAT is running. When this
engine off equilibrium counter is high enough,
counter” is counting, the vehicle has reached
IAT and OAT are an equilibrium where IAT
monitored for similarity. and OAT can be
If they are similar, the compared. The value that
OAT Performance is added or subtracted to
Diagnostic passes. If the counter every 100
the counter reaches an msec is contained in table
equilibrium and the IAT P0071: OAT _
and OAT values are not Performance Drive
similar, the OAT Equm_brlum Engine
Performance Running
Diagnostic will fail. ) )

No Active DTCs: VehicleSpeedSensor_FA

ECM Section 34 of 881 241 of 2,051
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Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

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

IAT_SensorFA
ECT_Sensor_Ckt_FA
MAF_SensorFA
EngineModeNotRunTimer
Error

ECM Section 35 of 881
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Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

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.

ECM Section 36 of 881

243 of 2,051
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Fault
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Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Outside Air
Temperature
(OAT)
Sensor
Circuit Low

P0072

Detects a continuous
short to ground in the
Outside Air
Temperature (OAT)
signal circuit by
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. Alower
resistance is equivalent
to a higher
temperature.

Raw OAT Input

<= 46 Ohms
(-150deg C)

Diagnostic is Enabled

40 failures out
of 50 samples

1 sample every
100 msec

Type B,
2 Trips

ECM Section 37 of 881

244 of 2,051
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Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Outside Air
Temperature
(OAT)
Sensor
Circuit High

P0O073

Detects a continuous
open circuit in the
Outside Air
Temperature (OAT)
signal circuit by
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.

Raw OAT Input

>= 427,757 Ohms
(~-60 deg C)

Diagnostic is Enabled

40 failures out
of 50 samples

1 sample every
100 msec

Type B,
2 Trips

ECM Section 38 of 881

245 of 2,051
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Outside Air | P0074 | Detects a noisy or String Length > 100 deg C Diagnostic is Enabled 4 failures out of | Type B,
Temperature erratic signal in the 5 samples 2 Trips
(OAT) OAT circuit by Where:
Sensor monitoring the OAT Each sample
Intermittent sensor and failing the | "String Length" = sum of takes 1.0
In-Range diagnostic when the "Diff" calculated over 10 consecutive OAT seconds

OAT signal has a readings

noisier output than is

expected. And where:

"Diff* = ABS(current OAT
When the value of the | reading - OAT reading
OAT signal in °C is from 100 milliseconds
determined, a delta is | previous)

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.

ECM Section 39 of 881 246 of 2,051
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Monitor Strategy
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Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Internal
Control
Module SIDI
High
Pressure
Pump min/
max
authority

P0089

This DTC determines
when the high pressure
pump control has
reached to its max or
min authority

High Pressure Fuel Pump
Delivery Angle

OR

High Pressure Fuel Pump
Delivery Angle

High Pressure Pump
>= 130° Performance Diagnostic
Enable

Battery Voltage

Low Side Fuel Pressure

Barometric Pressure
Inlet Air Temp

Fuel Temp

Additional Enable
Conditions:

All must be true

(High Pressure Pump is
enabled and

High Fuel pressure
sensor ckt is Not (FA,FP
orTFTKO)and

High Pressure fuel pump
cktis Not (FA,FP or
TFTKO) andCam or
Crank Sensor Not FA and
IAT,|AT2,ECT Not FA and
Low side Fuel Pump
Relay ckt Not FA and
Estimate fuel rail pressure
is valid and

Green Engine (In

True

>=11 Volts

> 0.180 MPa

Enabled when a code
clear is not active or not
exiting device control
Engine is not cranking

>= 70.0 KPA
>= -20.0 degC

-12 <= Temp degC <=
132

Windup High/

10.00 seconds
failures out of
12.50 Seconds

Type B,
2 Trips

ECM Section 40 of 881
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Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

assembly plant) is not
enabled and

Not if low fuel condition
and

Low side Fuel Pump is on
and

Injector Flow Testis not
active and

Device control
commanded pressure is
false and

Device control pump ckt
enabled on is false and
Engine movement
detected is true
andManufacturers enable
counter is 0)

Flex Fuel Sensor Not FA
Ignition voltage out of
correlation error(P1682)
not active

ECM Section 41 of 881

248 of 2,051



230BDG03B ECM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
High P0090 [ Controller specific Voltage measurement Engine Speed >= 50 RPM 20 Type A,
Pressure output driver circuit outside of controller failures out of 1 Trips
Pump diagnoses High specific acceptable range Battery Voltage >=11 Volts 40
Control Pressure pump Control | during driver off state samples
Solenoid Solenoid low sided indicates open circuit 100 ms /sample
Enable Low driver for an open failure. Not in pump device Continuous
Side Open circuit failure when the control
Circuit output is powered off Controller specific output | >= 200 KOhms Enabled when a code

by comparing a voltage | driver circuit voltage impedance between clear is not active or not

measurement to thresholds are set to meet | signal and controller exiting device control

controller specific the following controller ground

voltage thresholds specification for an open

circuit.
ECM Section 42 of 881 249 of 2,051
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
High P0091 [ Controller specific Voltage measurement Engine Speed >=50 RPM 20 Type A,
Pressure output driver circuit outside of controller failures out of 1 Trips
Pump diagnoses High specific acceptable range Battery Voltage >=11 Volts 40
Control Pressure pump Control | during driver off state samples
Solenoid Solenoid low sided indicates short to ground 100 ms /sample
Enable Low driver for a short to failure. Not in pump device Continuous
Side Short to ground failure when the control
Ground output is powered off Controller specific output | <= 0.1 Amps between Enabled when a code

by comparing a voltage | driver circuit voltage signal and controller clear is not active or not

measurement to thresholds are set to meet | ground exiting device control

controller specific the following controller

voltage thresholds. specification for a short to

ground.
ECM Section 43 of 881 250 of 2,051
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High P0092 | Controller specific Voltage measurement Engine Speed >= 50 RPM 20 Type A,
Pressure output driver circuit outside of controller failures out of 1 Trips
Pump Cntrl diagnoses diagnoses specific acceptable range Battery Voltage >= 11 Volts 40
Solenoid High Pressure pump during driver on state samples
Enable Low Control Solenoid low indicates short to power Not in pump device 100 ms /sample
Side Short to sided driver for a short | failure. control Continuous
Power to power failure when Enabled when a code

the output is powered Controller specific output | <= 1.1 or 15 Amps clear is not active or not

on by comparing a driver circuit voltage selectable thershold exiting device control

voltage measurement | thresholds are set to meet | based on High

to controller specific the following controller pressure Pump

voltage thresholds. specification for a short to

power.
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Intake Air
Temperature
Sensor 2
Circuit
Performance
(applications
with humidity
sensor, but
no manifold
temperature
sensor)

P0096

Detects an Intake Air
Temperature 2 (IAT2)
sensor value that is
stuck in range by
comparing the IAT2
sensor value against
the IAT and coolant
temperature sensor
values and failing the
diagnostic if the IAT2
value is more different
than the IAT and
coolant temperature
values than is
expected. If the engine
has been off for a long
enough period of time,
the air temperature
values in the engine
compartment of the
vehicle are considered
to have equalized, and
the diagnostic can be
enabled.

The diagnostic will fail if
the IAT and coolant
temperature values are
similar, and the IAT2
value is not similar to
the IAT and coolant
temperature values.

This diagnostic is
executed once per
ignition cycle if the
enable conditions are
met.

ABS(Power Up IAT -
Power Up IAT2)

AND

ABS(Power Up ECT-
Power Up IAT2)

>=

ABS(Power Up ECT-
Power Up IAT)

> 25 deg C

Diagnostic is Enabled

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

Powertrain Relay Voltage
for a time

No Active DTCs:

LIN communications
established with MAF

> 28,800 seconds

>= 11.0 Volts
>= 0.9 seconds

PowertrainRelayFault
ECT_Sensor_Ckt_FA
IAT_SensorCircuitFA
HumTempSnsrCktFA
EngineModeNotRunTimer
Error

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

Type B,
2 Trips
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Intake Air
Temperature
Sensor
Circuit 2 Low
(applications
with LIN
MAF)

P0097

Detects an erroneously
low value being
reported over the LIN
serial connection from
the Intake Air
Temperature 2 (IAT2)
sensor. The diagnostic
monitors the 1AT2
sensor output
temperature and fails
the diagnostic when the
IAT2 temperature 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
transmitted to the ECM
by the MAF sensor
using the LIN serial
communication
protocol.

IAT 2 Temperature

< -60 degrees C

Diagnostic is Enabled

Powertrain Relay Voltage
for a time

LIN communications
established with MAF

No Active DTCs:

>= 11.0 Volts
>= 0.9 seconds

PowertrainRelayFault

40 failures out
of 50 samples

1 sample every
100 msec

Type B,
2 Trips
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Intake Air
Temperature
Sensor
Circuit 2
High
(applications
with LIN
MAF)

P0098

Detects an erroneously
high value being
reported over the LIN
serial connection from
the Intake Air
Temperature 2 (IAT2)
sensor. The diagnostic
monitors the 1AT2
sensor output
temperature and fails
the diagnostic when the
IAT2 temperature 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
transmitted to the ECM
by the MAF sensor
using the LIN serial
communication
protocol.

IAT 2 Temperature

> 150 degrees C

Diagnostic is Enabled

Powertrain Relay Voltage
for a time

LIN communications
established with MAF

No Active DTCs:

>= 11.0 Volts
>= 0.9 seconds

PowertrainRelayFault

40 failures out
of 50 samples

1 sample every
100 msec

Type B,
2 Trips
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Intake Air P0099 | Detects a noisy or String Length > 100.00 deg C Diagnostic is Enabled 4 failures out of | Type B,
Temperature erratic signal in the 5 samples 2 Trips
Sensor 2 Intake Air Temperature | Where: Powertrain Relay Voltage |>= 11.0 Volts

Intermittent 2 (IAT2) circuit by "String Length" = sum of for a time >= 0.9 seconds Each sample

In-Range monitoring the 1AT2 "Diff" calculated over 10 consecutive IAT 2 takes 1.0

(applications sensor and failing the readings No Active DTCs: PowertrainRelayFault seconds

with
humidity)

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.

And where:

"Diff* = ABS(current IAT 2
reading - IAT 2 reading
from 100 milliseconds
previous)

LIN communications
established with MAF

ECM Section 48 of 881
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
High PO0OC6 | The DTC Diagnoses The ECM detects that the High Pressure Rise Enabled Pressure Rise Type B,
Pressure the high side fuel fuel pressure is not rising Diagnostic During Start Test: 2 Trips
Start pressure during engine | or has fallen beyond Crank Time >=
Diagnostic cranking. acceptable limits during High Pressure Fall Disabled PO0OCS6 - High
engine cranking Diagnostic During Start Pressure Pump
Control Mode
Pressure Rise Test: < Low side feed fuel timeout
Sensed High Pressure P0O0C6 - Minimum pressure >= 0 KPA (see Supporting
Fuel Rail Pressure value | pressurein MPa that Table)
will exit High Engine Run Time 6.25 ms per
Pressure Start mode | Run/Crank Voltage <= 0sec sample
and allow fuel Engine Coolant > 8 Volts
delivery -100 <=°C<= 132 Pressure Fall
(see Supporting Table) | For each engine start, Test:
only 1 diagnostic is All must be true Injected cylinder
<= performed. The pressure | (High Pressure Pump is events >=
Pressure Fall Test: POOC6 - Minimum rise test will run if High enabled and POOC6 -
Sensed High Pressure acceptable value of side fuel pressure is less | High Fuel pressure maximum
Fuel Rail Pressure value | fuel rail pressure than sensor ckt is Not (FA,FP [ acceptable
after High Pressure KtFHPC_p_HighPressSta | orTFTKO)and counts of fuel
Start rt, otherwise, the pressure | High Pressure fuel pump | rail pressure
(see Supporting Table) | fall diagnostic will run ckt is Not (FA,FP or below
The pressure fall runs TFTKO) and KtFHPD_p_HPS
when the engine is Cam or Crank Sensor Not | _PressFallLoTh
cranking. FAand rsh after High
IAT,IAT2 and ECT Not FA | Pressure Start
and (see Supporting
Low side Fuel Pump Table)
Relay ckt Not FA and
Estimate fuel rail pressure | 8 samples per
is valid and engine rotation
Green Engine (In
assembly plant) is not
enabled and
Not if low fuel condition
and
Low side Fuel Pump is on
and
Injector Flow Testis not
active and
Device control
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Barometric Pressure
Inlet Air Temp

commanded pressure is
false and

Device control pump ckt
enabled on is false and
Engine movement
detected is true and
Manufacturers enable
counter is 0)

Flex Fuel Sensor Not FA
Ignition voltage out of
correlation error(P1682)
not active

>= 70.0 KPA

>= -20.0 DegC

ECM Section 50 of 881
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Intake Air POOC7 | Detects an ABS(Manifold Pressure - Time between current 4 failures out of | Type B,
Pressure inconsistency between | Baro Pressure) > 10.0 kPa ignition cycle and the last 5 samples 2 Trips
Measuremen pressure sensors in the time the engine was
t System - induction system in running > 5.0 seconds 1 sample every
Multiple which a particular 12.5 msec for
Sensor sensor cannot be Engine is not rotating applications
Correlation identified as the failed without LIN MAF
(naturally sensor. Manifold Pressure >= 50.0 kPa
aspirated Manifold Pressure <= 115.0 kPa 1 sample every
with TIAPZ If the engine has been Baro Pressure >= 50.0 kPa 25 msec for
Baro sensor) off for a sufficient Baro Pressure <= 115.0 kPa applications with
amount of time, the LIN MAF
pressure values in the No Active DTCs: EngineModeNotRunTimer
induction system will Error
have equalized. The MAP_SensorFA
Manifold Pressure AAP_SnsrFA
(MAP) and Barometric AAP_LIN1_SnsrCktFA
Pressure (BARO)
sensors values are No Pending DTCs: MAP_SensorCircuitFP
checked to see if they AAP_SnsrCktFP
are within the normal AAP_LIN1 SnsrCktFP
expected atmospheric
pressure range. If one Diagnostic is Enabled
of the sensors is
outside the normal LIN communications
expected atmospheric established with MAF
pressure range, this - - -
monitor will fail. Manifold Pressure < 50.0 kPa Time between current 4 failures out of
Otherwise, MAP and OR ignition cycle and the last 5 samples
BARO are compared to Manifold Pressure > 115.0 kPa time the engine was
see if their values are running > 5.0 seconds 1 sample every
similar. 12.5 msec for
Engine is not rotating applications
If the MAP and BARO _ _ _ without LIN MAF
values are not similar, No Active DTCs: EngineModeNotRunTimer | 1 sample every
there are no other Error o 25msecfor
pressure sensors to MAP_SensorCircuitFA applications with
compare against to AAP_SnsrCktFA LIN MAF
identify which sensor is C S O
not rational. The i o
Multiple Pressure No Pending DTCs: MAP_SensorCircuitFP
AAP_SnsrCktFP
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Sensor Correlation AAP_LIN1 SnsrCktFP
Diagnostic will fail in
this case. Diagnostic is Enabled
LIN communications
established with MAF
Barometric Pressure < 50.0 kPa Time between current 4 failures out of
OR ignition cycle and the last 5 samples
Barometric Pressure > 115.0 kPa time the engine was
running > 5.0 seconds 1 sample every
12.5 msec for
Engine is not rotating applications
without LIN MAF
No Active DTCs: EngineModeNotRunTimer
Error 1 sample every
MAP_SensorCircuitFA 25 msec for
AAP_SnsrCktFA applications with
AAP_LIN1_SnsrCktFA LIN MAF
No Pending DTCs: MAP_SensorCircuitFP
AAP_SnsrCktFP
AAP_LIN1_SnsrCktFP
Diagnostic is Enabled
LIN communications
established with MAF
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Fuel Press POOC9 | Controller specific Voltage measurement Engine Speed >= 50 RPM 20 TypeA,
Regulator output driver circuit outside of controller Battery Voltage >= 11 Volts failures out of 1 Trips
Solenoid diagnoses High specific acceptable range 40
Supply Pressure pump Control | during driver on state Not in pump device samples
Voltage Solenoid high sided indicates short to ground control 100 ms /sample
Control High driver for a short to failure. Enabled when a code Continuous
Side Circuit ground failure when the clear is not active or not
Short to output is powered on Controller specific output | <= 1.1 or 15 Amps exiting device control
ground by comparing a voltage | driver circuit voltage selectable thershold

measurement to thresholds are set to meet | based on High

controller specific the following controller pressure Pump.

voltage thresholds. specification for a short to

ground.
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Fuel Press POOCA| Controller specific Voltage measurement Engine Speed >= 50 RPM 20 TypeA,
Regulator output driver circuit outside of controller Battery Voltage >= 11 Volts failures out of 1 Trips
Solenoid diagnoses High specific acceptable range 40
Supply Pressure pump Control | during driver off state Not in pump device samples
Voltage Solenoid high sided indicates short to power control 100 ms /sample
Control High driver for a short to failure. Enabled when a code Continuous
Side Circuit power failure when the clear is not active or not
Short to output is powered off Controller specific output | <= 0.1 Amps between exiting device control
power by comparing a voltage | driver circuit voltage signal and controller

measurement to thresholds are set to meet | power

controller specific the following controller

voltage thresholds. specification for a short to

power.
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Humidity
Sensor
Circuit Low
(applications
with LIN
MAF)

POOF4

Detects an eroneously
low value being
reported over the LIN
serial connection from
the humidity sensor.
The diagnostic
monitors the humidity
sensor relative humidity
output and fails the
diagnostic when the
humidity percentage is
too low.

The humidity sensor
converts the
capacitance across the
sensor to a relative
humidity. The relative
humidity percentage
value is transmitted to
the ECM by the MAF
sensor using the LIN
serial communication
protocol.

Relative Humidity

<= -6.25 %

Diagnostic is Enabled

Powertrain Relay Voltage
for a time

LIN communications
established with MAF

No Active DTCs:

>= 11.0 Volts
>= 0.9 seconds

PowertrainRelayFault

40 failures out
of 50 samples

1 sample every
100 msec

Type B,
2 Trips

ECM Section 55 of 881
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Humidity
Sensor
Circuit High
(applications
with LIN
MAF)

POOF5

Detects an eroneously
high value being
reported over the LIN
serial connection from
the humidity sensor.
The diagnostic
monitors the humidity
sensor relative humidity
output and fails the
diagnostic when the
humidity percentage is
too high.

The humidity sensor
converts the
capacitance across the
sensor to a relative
humidity. The relative
humidity percentage
value is transmitted to
the ECM by the MAF
sensor using the LIN
serial communication
protocol.

Relative Humidity

>= 106.25 %

Diagnostic is Enabled

Powertrain Relay Voltage
for a time

LIN communications
established with MAF

No Active DTCs:

>= 11.0 Volts
>= 0.9 seconds

PowertrainRelayFault

40 failures out
of 50 samples

1 sample every
100 msec

Type B,
2 Trips
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Humidity
Sensor
Circuit
Intermittent

POOF6

Detects a noisy or
erratic signal in the
humidity circuit by
monitoring the humidity
sensor and failing the
diagnostic when the
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 fail if
the string length is too
high.

String Length

Where:
"String Length" = sum of
"Diff* calculated over

And where:

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

> 80 %

10 consecutive
Humidity readings

Diagnostic is Enabled

Powertrain Relay Voltage
for a time

No Active DTCs:

LIN communications
established with MAF

>= 11.0 Volts
>= 0.9 seconds

PowertrainRelayFault

4 failures out of
5 samples

Each sample
takes 1.0
seconds

Type B,
2 Trips
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Mass Air P0101 [ Detects a performance | Filtered Throttle Model Engine Speed >= 0 RPM Continuous Type B,
Flow System failure in the Mass Air [ Error <= 250 kPa*(g/s) Engine Speed <= 5,400 RPM 2 Trips
Performance Flow (MAF) sensor, AND Calculation are
(naturally such as when a MAF ABS(Measured Flow - (Coolant Temp >= -9 Deg C performed every
aspirated) value is stuck in range. | Modeled Air Flow) Filtered [ >25.0 grams/sec OR 12.5 msec
AND OBD Coolant Enable

This diagnostic is ABS(Measured MAP - Criteria = TRUE)

performed using the MAP Model 2) Filtered > 22.0 kPa

Intake Flow Rationality (Coolant Temp <= 130 Deg C

Diagnostic (IFRD). OR

IFRD calculates OBD Max Coolant

modeled values of Achieved = FALSE)

sensors from other

sensors. The other Intake Air Temp >= -20 Deg C

sensors are the Intake Air Temp <= 129 Deg C

Manifold Pressure

(MAP) sensor and Minimum total weight

Throttle Position sensor factor (all factors

(TPS). multiplied together) >= 0.50

These modeled values See Residual Weight Filtered Throttle Model

are compared against Factor tables. Error multiplied by

the actual sensor P0101, P0106, P0121,

values to see if they P012B, P0236, P1101:

are similar. If they are TPS Residual Weight

similar, then the model Factor based on RPM

passes. If they are not

similar, then that model Modeled Air Flow Error

is considered to be multiplied by

failed. Certain P0101, P0106, PO10B,

combinations of model P0121, P012B, P0236,

passes and model P1101: MAF1 Residual

failures can be Weight Factor based on

interpreted to be RPM

caused by a and

performance issue with P0101, P0106, PO10B,

the MAF sensor. In this P0121, P012B, P0236,

case, the MAF P1101: MAF1 Residual

Performance diagnostic Weight Factor based on

will fail. MAF Est
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

No Active DTCs:

No Pending DTCs:

Diagnostic is Enabled

MAP Model 2 Error
multiplied by

P0101, P0O106, P0121,
P012B, P0236, P1101:
MAP2 Residual Weight
Factor based on RPM

MAP_SensorCircuitFA
EGRValvePerformance_F
A

MAF_SensorCircuitFA
CrankSensor_FA
ECT_Sensor_FA
IAT_SensorFA

EGRValve_FP
ECT_Sensor _Ckt_FP
IAT_SensorCircuitFP
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System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Mass Air
Flow Sensor
Circuit Low
Frequency
(Continental
MAF)

P0102

Detects a continuous
short to ground in the
MAF sensor circuit or a
MAF sensor that is
outputting a frequency
thatis too low. The
diagnostic monitors the
MAF sensor frequency
output and fails the
diagnostic when the
MAF frequency is too
low. Alow MAF
frequency is associated
with a high engine air
flow.

The MAF sensor
monitors the
temperature of a circuit
in the airflow of the
engine. The
temperature of this
circuit is related to the
mass airflow across
the sensor. The mass
airflow 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 mass air flow value
in grams/second
through a transfer
function.

MAF Output

<= 850 Hertz
(>= 314.5 gm/sec)

Engine Run Time

Engine Speed

Powertrain Relay Voltage
Above criteria present for
a period of time

Diagnostic is Enabled

> 0.0 seconds
>= 300 RPM
>=9.1 Volts

>= 0.5 seconds

400 failures out
of 500 samples

1 sample every
cylinder firing
event

Type B,
2 Trips
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System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Mass Air
Flow Sensor
Circuit High
Frequency
(Continental
MAF)

P0103

Detects a MAF sensor
that is outputting a
frequency signal that is
too high. The
diagnostic monitors the
MAF sensor frequency
output and fails the
diagnostic when the
MAF frequency is too
high. A high MAF
frequency is associated
with a low engine air
flow.

The MAF sensor
monitors the
temperature of a circuit
in the airflow of the
engine. The
temperature of this
circuit is related to the
mass airflow across
the sensor. The mass
airflow 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 mass air flow value
in grams/second
through a transfer
function.

MAF Output

>= 7,000 Hertz
(<= 0.00 gm/sec)

Engine Run Time

Engine Speed

Powertrain Relay Voltage
Above criteria present for
a period of time

Diagnostic is Enabled

> 0.0 seconds
>= 300 RPM
>=9.1 Volts

>= 0.5 seconds

400 failures out
of 500 samples

1 sample every
cylinder firing
event

Type B,
2 Trips

ECM Section 61 of 881

268 of 2,051




230BDG03B ECM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Manifold P0106 [ Detects a performance | Filtered Throttle Model Engine Speed >= 0 RPM Continuous Type B,
Absolute failure in the Manifold Error <= 250 kPa*(g/s) Engine Speed <= 5,400 RPM 2 Trips
Pressure Pressure (MAP) AND Calculations are
Sensor sensor, such as when a | ABS(Measured MAP - (Coolant Temp >= -9 Deg C performed every
Performance MAP value is stuck in MAP Model 1) Filtered > 22.0 kPa OR 12.5 msec
(naturally range. AND OBD Coolant Enable
aspirated) ABS(Measured MAP - Criteria = TRUE)

This diagnostic is MAP Model 2) Filtered > 22.0 kPa

performed using the (Coolant Temp <= 130 Deg C

Intake Flow Rationality OR

Diagnostic (IFRD). OBD Max Coolant

IFRD calculates Achieved = FALSE)

modeled values of

sensors from other Intake Air Temp >= -20 Deg C

sensors. The other Intake Air Temp <= 129 Deg C

sensors are the Mass

Air Flow (MAF) sensor Minimum total weight

and Throttle Position factor (all factors

sensor (TPS). multiplied together) >= 0.50

These modeled values See Residual Weight Filtered Throttle Model

are compared against Factor tables. Error multiplied by

the actual sensor P0101, P0106, P0121,

values to see if they P012B, P0236, P1101:

are similar. If they are TPS Residual Weight

similar, then the model Factor based on RPM

passes. If they are not

similar, then that model MAP Model 1 Error

is considered to be multiplied by

failed. Certain P0101, P0106, P0121,

combinations of model P012B, P0236, P1101:

passes and model MAPI Residual Weight

failures can be Factor based on RPM

interpreted to be

caused by a MAP Model 2 Error

performance issue with multiplied by

the MAP sensor. In this P0101, P0106, P0O121,

case, the MAP P012B, P0236, P1101:

Performance diagnostic MAP2 Residual Weight

will fail. Factor based on RPM
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required [ MIL
System Code | Description llium.
No Active DTCs: MAP_SensorCircuitFA
EGRValvePerformance_F
A
MAF_SensorCircuitFA
CrankSensor_FA
ECT_Sensor_FA
IAT_SensorFA
No Pending DTCs: EGRValve_FP
ECT_Se nsor_Ckt_FP
IAT_SensorCircuitFP
Diagnostic is Enabled
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Manifold P0107 | Detects a continuous MAP Voltage < 3.0% of 5 Volt Diagnostic is Enabled 320 failures out | Type B,
Absolute short to ground in the Range of 400 samples | 2 Trips
Pressure Manifold Absolute (This is equal to 6.1

Sensor Pressure (MAP) signal kPa) 1 sample every

Circuit Low circuit by monitoring 12.5 msec

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/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Manifold
Absolute
Pressure
Sensor
Circuit High

P0108

Detects a continuous
short to power or open
circuit in the Manifold
Absolute Pressure
(MAP) signal circuit by
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.

MAP Voltage

> 90.0% of 5 Volt
Range

(This is equal to 115.1
kPa)

Diagnostic is Enabled

320 failures out
of 400 samples

1 sample every
12.5 msec

Type B,
2 Trips

ECM Section 65 of 881
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Intake Air
Temperature
Sensor
Circuit
Performance
(applications
with humidity
sensor, but
no manifold
temperature
sensor)

PO111

Detects an Intake Air
Temperature (IAT)
sensor value that is
stuck in range by
comparing the IAT
sensor value against
the IAT2 and coolant
temperature sensor
values and failing the
diagnostic if the IAT
value is more different
than the IAT2 and
coolant temperature
values than is
expected. If the engine
has been off for a long
enough period of time,
the air temperature
values in the engine
compartment of the
vehicle are considered
to have equalized, and
the diagnostic can be
enabled.

The diagnostic will fail if
the IAT2 and coolant
temperature values are
similar, and the IAT
value is not similar to
the IAT2 and coolant
temperature values.

This diagnostic is
executed once per
ignition cycle if the
enable conditions are
met.

ABS(Power Up IAT -
Power Up IAT2)

AND

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

> 25 deg C

Diagnostic is Enabled

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

Powertrain Relay Voltage
for a time

No Active DTCs:

LIN communications
established with MAF

> 28,800 seconds

>= 11.0 Volts
>= 0.9 seconds

PowertrainRelayFault
ECT_Sensor_Ckt_FA
IAT_SensorCircuitFA
HumTempSnsrCktFA
EngineModeNotRunTimer
Error

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

Type B,
2 Trips
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Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Intake Air
Temperature
Sensor
Circuit Low
(applications
with LIN
MAF)

P0112

Detects an erroneously
low value being
reported over the LIN
serial connection from
the Intake Air
Temperature (IAT)
sensor. The diagnostic
monitors the IAT sensor
output temperature and
fails the diagnostic
when the IAT
temperature is too low.

The IAT sensor is a
thermistor in which the
resistance across the
sensor can be equated
to a temperature. The
temperature value is
transmitted to the ECM
by the MAF sensor
using the LIN serial
communication
protocol.

IAT Temperature

< -60 degrees C

Diagnostic is Enabled

LIN Communications
established with MAF

40 failures out
of 50 samples

1 sample every
100 msec

Type B,
2 Trips
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Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Intake Air
Temperature
Sensor
Circuit High
(applications
with LIN
MAF)

P0113

Detects an erroneously
high value being
reported over the LIN
serial connection from
the Intake Air
Temperature (IAT)
sensor. The diagnostic
monitors the IAT sensor
output temperature and
fails the diagnostic
when the IAT
temperature is too high.

The IAT sensor is a
thermistor in which the
resistance across the
sensor can be equated
to a temperature. The
temperature value is
transmitted to the ECM
by the MAF sensor
using the LIN serial
communication
protocol.

IAT Temperature

> 150 degrees C

Diagnostic is Enabled

LIN Communications
established with MAF

40 failures out
of 50 samples

1 sample every
100 msec

Type B,
2 Trips
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System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Intake Air
Temperature
Sensor
Intermittent
In-Range

P0114

Detects a noisy or
erratic signal in the
Intake Air Temperature
(IAT) circuit by
monitoring the IAT
sensor and failing the
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.

String Length

Where:
"String Length" = sum of
"Diff* calculated over

And where:

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

> 80.00 deg C

10 consecutive IAT
readings

Diagnostic is Enabled

LIN communications
established with MAF

4 failures out of
5 samples

Each sample
takes 1.0
seconds

Type B,
2 Trips
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Engine P0116 | This DTC detects either | This sensor is compared Diagnostic is Enabled 1 failure to set Type B,
Coolant a biased high or low to two other sensors for DTC 2 Trips
Temperature ECT (Engine Coolant this diagnostic to function. No Active DTC's OATPtEStFiltFA

Sensor temperature) sensor. PSAR_PropSyslnactveCr | 1 sec/ sample
Performance This is done by This program uses a s_FA

(Non-ATM) comparing the ECT highly confiurable sensor Propulsion system Once per valid

sensor output to two
other temperature
sensor outputs after a
soak condition.

reading system.

This DTC is associated
with the temp sensor that
is equal to:
EngCoolantTempSnsrl

Temperature Sensor 1:
CeEECR_e_EngCoolant
TempSnsrl

Temperature Sensor 2:
CeEECR_e_NollseAssg
nmnt

Temperature Sensor 3:
CeEECR_e_NollseAssg
nmnt

Temperature Sensor 4:
CeEECR_e_NoUseAssg
nmnt

Temperature Sensor 5:
CeEECR_e_NollseAssg
nmnt

The comparison sensors,
temperature thresholds,
and aux heater effects
can be looked up by
finding the location
associated with the
physical (Temperature)

Inactive timer error
Sensor under diagnosis is

not faulted

Used comparison sensors
are not currently faulted:
- BiasChkCyIHdCIntSnsr
- BiasChkBlockCIntSnsr
- BiasChkEngInCIntSnsr
BiasChkEngOutCIntSnsr

- BiasChkHtrCrInCIntSnsr
BiasChkHtrCrOutCInSnsr

BiasChkRadOutCIntSnsr
- BiasChkBypInCIntSnsr
- BiasChkEngMetalSnsr

- BiasChklIntakeAirSnsr

- BiasChkHumTmpSnsr

- BiasChkManfldAirSnsr

- BiasChkOutsideAirSnsr
- BiasChkEngOilSnsr

BiasChk_EGR_UpStrmSn

= FALSE

EECR_EngineOutlet_Ckt
FA

EECR_CylHeadCoolant_
CktFA
EECR_BlockCoolant_Ckt
FA
EECR_Enginelnlet_CktFA

EECR_EngineOutlet_Ckt
FA
EECR_HeaterCorelnlet_C
ktFA

EECR_HeaterCoreOutlet
_CktFA

EECR_RadiatorOutlet Ck
tFA
EECR_Bypassinlet_CktF
A
EECR_CylHeadMetall_C
ktFA

IAT_SensorFA
HumTempSnsrFA
MnfdTempSensorFA
OAT_AmbientSensorFA
EngOilTempFA

cold start
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sensor number. Sr EGRTempSensorUPSS_F
- A
Auxilary Radiator Outlet BiasChk_EGR_DwnStmS
1: nsr EGRTempSensorDNSS_F
CeEECR_e_NoPhysAss - A
gnmnt BiasChk_EGR_LowPrsSn
Comparison sensor 1: sr LPE_TempSnsrFA
CeEECR_e_BiasChkEng - BiasChkFuelSnsr HRTR_b_FuelSensor_FA
OutClIntSnsr _Bndl
Comparison sensor 2:
CeEECR_e_BiasChklinta Comparison sensors = Availible
keAirSnsr
Fuel Operated heater:
CeEECR_e_AuxH eaterN The following thresholds
oEffect are based on the sensor
Block Heater: under diagnosis
CeEECR_e_AuxH eaterN
oEffect Auxilary Radiator Outlet
1:
Threshold A: 50.0°C Propulsion Off Soak Time |>28,800 seconds
Threshold B: 15.0°C Ambient Air Temperature >-9.0°C
Auxilary Radiator Outlet Auxilary Radiator Outlet
2: 2:
CeEECR_e_NoPhysAss Propulsion Off Soak Time |>28,800 seconds
gnmnt Ambient Air Temperature >-9.0°C
Comparison sensor 1:
CeEECR_e_BiasChkEng Engine Outlet:
OutCIntSnsr Propulsion Off Soak Time |>21,600 seconds
Comparison sensor 2: Ambient Air Temperature >-9.0°C
CeEECR_e_BiasChkinta
keAirSnsr Head Metal:
Fuel Operated heater: Propulsion Off Soak Time |>28,800 seconds
CeEECR_e_AuxHeaterN Ambient Air Temperature >-9.0°C
oEffect
Block Heater: Radiator Outlet:
CeEECR_e_AuxHeaterN Propulsion Off Soak Time |>28,800seconds
oEffect Ambient Air Temperature >-9.0°C
Threshold A: 50.0°C
Threshold B: 15.0°C
Comoarison sensor 1 & 2
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Engine Outlet: are not =
CeEECR_e_PhysSnsrl CeEECR_e_BiasChkNoS
Comparison sensor 1: election
CeEECR_e_BiasChkFue
ISnsr Aux Heat Detection
Comparison sensor 2:
CeEECR_e_BiasChkEng Aux heat detection can
QilSnsr only be enabled the
Fuel Operated heater: following are met:
CeEECR_e_AuxH eaterN
oEffect No Active DTCs Same set as listed above
Block Heater: and
CeEECR_e_AuxHeaterBi EngineModeNotRunTimer
asHigh Error
EngineModeNotRunTimer
Threshold A: 50.0°C _FA
Threshold B: 15.5°C VehicleSpeedSensor_FA
Head Metal: At power-up a warm
CeEECR_e_NoPhysAss sensor and cool sensor
gnmnt are compared
Comparison sensor 1:
CeEECR_e_BiasChkNo Warm sensor CeAEHR_e_BIkHtrEngO
Selection utCIntSnsr
Comparison sensor 2: Cool sensor CeAEHR_e_BIkHtrintake
CeEECR_e_BiasChkNo AirSnsr
Selection
Fuel Operated heater: If the warm sensor is >10.00°C
CeEECR_e_AuxHeaterBi compared to the cool
asBoth sensor
Block Heater:
CeEECR_e_AuxHeaterBi Propulsion Off Soak Time |>21,590seconds
asBoth Engine Off Soak Time >21,590 seconds
Ambient Air Temperature >-9.00°C
Threshold A: 50.0°C
Threshold B: 15.0°C There are 4 different
types of aux heater
Radiator Outlet: detection for this
CeEECR_e_NoPhysAss application:
gnmnt
Comparison sensor 1: 2x2 signature Disabled
Absolute Droo Disabled
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CeEECR_e_BiasChkBlo IAT Drop Disabled
ckCIntSnsr Temperature Derivative Enabled
Comparison sensor 2:
CeEECR_e_BiasChkEng 2x2 Signature Criteria:
InCintSnsr
Fuel Operated heater: The warm sensors
CeEECR_e_AuxH eaterN Sensor 1: CeAEHR_e_BIkHtrCylHd
oEffect CIntSnsr
Block Heater: Sensor 2: CeAEHR_e_BIkHtrEngO
CeEECR_e_AuxH eaterN utCIntSnsr
oEffect
Threshold A: 50.00°C The cool sensors
Threshold B: 15.00°C Sensor 1: CeAEHR_e_BIkHtrOutsid
eAirSnsr

A failure will be reported if Sensor 2: CeAEHR_e_BlkHtrintake
any of the following AirSnsr
conditions are met. A block heater will be
Evaluated in order: detected if the warm

sensors are within 5.0°C
1) This sensor is >A°C AND
above both comparison The cool sensors are
sensors within 5.0°C

AND
2) This sensor is >A°C The delta between the
below both comparison two groups (warm/cold) >10.0°C
sensors

Absolute Drop Criteria:
3) This sensor is >B °C
above both comparison The CeAEHR_e_BIkHtrEngO
sensors and an aux heat is monitored for a drop. utCIntSnsr
source has not been
detected to cause this The drop will be
skew monitored for once

coolant flow is > 0.00 L/min
4) This sensor is >B°C AND
below both comparison Flow time is between 0.0-60.0seconds
sensors and an aux heat AND either
source has not been Engine runtime is < 120.0seconds
detected to cause this OR
skew Insufficent coolant flow is

present for >300.0seconds
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A block heater is detected

if a drop is >5.0°C

IAT Drop Criteria:

The CeAEHR_e_BlkHtrintake

sensor will be used as IAT | AirSnsr

for this method

Ablock heater will be

detected if:

IAT has a drop of >5.0°C

during a drive defined by:

Drive time >400.0 seconds

Vehicle speed >24.0 kph

Addtional drive time is

provided when vehicle

speed drops below above

threshold as follows 0.5times the seconds
with vehicle speed below
the threshold above

This detection method will

abort if the engine is off >180.0 seconds

OR

Engine runtime > 1,800 seconds

Temperature Derivative

Criteria:

Derivative will be

monitored using CeAEHR_e_ BIKHtrEngO
utCintSnsr

Derivative will be

monitored once coolant

flow is >-1.00L/min

AND

Flow time is between 1.0-18.0 seconds

AND either
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Engine runtime is < 78.0 seconds

OR

Insufficent coolant flow is

present for >300.0 seconds

Derivative count will

increment if derivative is <-0.10°C/sec

If counts are > 2 counts

a block heater is detected
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Engine P0117 | Circuit Continuity ECT Resistance < X Ohms Diagnostic is Enabled 5 seconds out of | Type B,
Coolant This DTC detects a (@ 150°C) a 6 seconds 2 Trips
Temp short to ground in the Xis equal to: window

Sensor ECT (Engine Coolant This program uses a Temp Sensor 1:

Circuit Low temperature) signal highly confiurable sensor | 55Ohms Continuously

(Non-ATM) circuit or the ECT reading system. sampled

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

This DTC is associated
with the temp sensor that
is equal to:
EngCoolantTempSnsrl

Temperature Sensor 1:
CeEECR_e_EngCoolant
TempSnsrl

Temperature Sensor 2:
CeEECR_e_NollseAssg
nmnt

Temperature Sensor 3:
CeEECR_e_NoUseAssg
nmnt

Temperature Sensor 4:
CeEECR_e_NollseAssg
nmnt

Temperature Sensor 5:
CeEECR_e_NoUseAssg
nmnt

Temp Sensor 2:
55.0 Ohms

Temp Sensor 3:
55.0 Ohms

Temp Sensor 4:
55.0 Ohms

Temp Sensor 5:
55.0 Ohms
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Engine P0118 | Circuit Continuity ECT Resistance > X Ohms Diagnostic is Enabled 5 seconds out of | Type B,
Coolant This DTC detects a (@ -60°C) a 6 seconds 2 Trips
Temp short to high or open in Xis equal to: Engine run time >10.0 seconds window

Sensor the ECT (Engine This program uses a Temp Sensor 1: OR

Circuit High Coolant temperature) highly confiurable sensor | 175,000 Ohms IAT min > -20.0°C Continuously

(Non-ATM) signal circuit or the reading system. sampled

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.

This DTC is associated
with the temp sensor that
is equal to:
EngCoolantTempSnsrl

Temperature Sensor 1:
CeEECR_e_EngCoolant
TempSnsrl

Temperature Sensor 2:
CeEECR_e_NollseAssg
nmnt

Temperature Sensor 3:
CeEECR_e_NoUseAssg
nmnt

Temperature Sensor 4:
CeEECR_e_NollseAssg
nmnt

Temperature Sensor 5:
CeEECR_e_NoUseAssg
nmnt

Temp Sensor 2:
175,000 Ohms

Temp Sensor 3:
175,000 Ohms

Temp Sensor 4:
175,000 Ohms

Temp Sensor 5:
175,000 Ohms
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Engine P0119 | Circuit Erratic Temperature step change: Diagnostic is Enabled 5 seconds out of | Type B,
Coolant This DTC detects large a 6 seconds 2 Trips
Temperature step changes in the 1) postive step change is No Active DTC's ECT_Sensor_Ckt_FA window
(ECT) ECT (Engine Coolant greater than calculated EECR_EngineOut_Erratic
Sensor temperature) signal high limit _TFTKO Continuously
Circuit circuit or the ECT sampled
Intermittent sensor. Allowable high [ OR
(Non-ATM) and low limits are
calculated for the next [ 2) negitive step change is
sample based on the lower than calculated low
previous sample and limit.
sensor time constant.
If the sensor responds | This program uses a
faster than should be highly confiurable sensor
possible the DTC is reading system.
set.
This DTC is associated
with the temp sensor that
is equal to:
EngCoolantTempSnsrl
Temperature Sensor 1:
CeEECR_e_EngCoolant
TempSnsrl
Temperature Sensor 2:
CeEECR_e_NollseAssg
nmnt
Temperature Sensor 3:
CeEECR_e_NollseAssg
nmnt
Temperature Sensor 4:
CeEECR_e_NollseAssg
nmnt
Temperature Sensor 5:
CeEECR_e_NoUseAssg
nmnt
The calculated high and
low limits for the next
reading use the following
calibrations:
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Temperature Sensor 1:
1) Sensor time constant | 7.4 seconds
2) Sensor low limit -60.0°C
3) Sensor high limit 200.0°C
Temperature Sensor 2:
1) Sensor time constant | 7.4 seconds
2) Sensor low limit -60.0 °C
3) Sensor high limit 200.0°C
Temperature Sensor 3:
1) Sensor time constant | 7.4 seconds
2) Sensor low limit -60.0°C
3) Sensor high limit 200.0°C
Temperature Sensor 4:
1) Sensor time constant | 7.4 seconds
2) Sensor low limit -60.0°C
3) Sensor high limit 200.0°C
Temperature Sensor 5:
1) Sensor time constant | 7.4 seconds
2) Sensor low limit -60.0 °C
3) Sensor high limit 200.0°C
*rrkkGeneric Examplex  *
If the last temp reading
was 90 °C, the Time
constant was calibrated at
10 seconds, the low limit
was calibrated to -80 °C
and the high limit was
calibrated to 200 °C the
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calculated limits are 101
°Cand 73 °C.

The next reading (after
the 90 °C reading) must
be between 73 °C and
101 °C to be valid.
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Throttle P0121 [ Detects a performance | Filtered Throttle Model Engine Speed >= 0 RPM Continuous Type B,
Position failure in the Throttle Error > 250 kPa*(g/s) Engine Speed <= 5,400 RPM 2 Trips
Sensor Position sensor (TPS) [ AND Calculation are
Performance sensor, such as when a | ABS(Measured MAP - (Coolant Temp >= -9 Deg C performed every
(naturally TPS value is stuck in MAP Model 2) Filtered <= 22.0 kPa OR 12.5 msec
aspirated) range. OBD Coolant Enable
Criteria = TRUE)

This diagnostic is

performed using the (Coolant Temp <= 130 Deg C

Intake Flow Rationality OR

Diagnostic (IFRD). OBD Max Coolant

IFRD calculates Achieved = FALSE)

modeled values of

sensors from other Intake Air Temp >= -20 Deg C

sensors. The other Intake Air Temp <= 129 Deg C

sensors are the

Manifold Pressure Minimum total weight

(MAP) sensor and factor (all factors

Mass Air Flow (MAF) multiplied together) >= 0.50

sSensor.

These modeled values
are compared against
the actual sensor
values to see if they
are similar. If they are
similar, then the model
passes. If they are not
similar, then that model
is considered to be
failed. Certain
combinations of model
passes and model
failures can be
interpreted to be
caused by a
performance issue with
the TPS sensor. In this
case, the TPS
Performance diagnostic
will fail.

See Residual Weight
Factor tables.

No Active DTCs:

Filtered Throttle Model
Error multiplied by

P0101, P0106, P0O121,
P012B, P0236, P1101:
TPS Residual Weight
Factor based on RPM

MAP Model 2 Error
multiplied by

P0101, P0O106, P0O121,
P012B, P0236, P1101:
MAP2 Residual Weight
Factor based on RPM

MAP_SensorCircuitFA
EGRValvePerformance_F
A

MAF_SensorCircuitFA
CrankSensor_FA
ECT_Sensor_FA
IAT_SensorFA
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No Pending DTCs: EGRValve_FP
ECT_Sensor_Ckt_FP

IAT_SensorCircuitFP

Diagnostic is Enabled
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TPS1 Circuit | PO122 | Detects a continuous or | TPS1 % Vref< 6.50 % Vref Run/Crank voltage >6.41Volts 79/159 TypeA,
Low intermittent short low or counts; 1 Trips

open in TPS1 circuit by | (100% corresponds to 5.0

monitoring the TPS 1 Volt) No 5V reference error or 57 counts

sensor percent Vref fault for # 4 5V reference | PO6A3 continuous;

and failing the circuit

diagnostic when the 3.125 ms /count

TPS percent Vrefis too in the ECM main

low. This diagnostic processor

only runs when battery

voltage is high enough.
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TPS1 Circuit | P0123 | Detects a continuous or | TPS1 % Vref> 95.00 % Vref Run/Crank voltage >6.41Volts 79/159 TypeA,
High intermittent short high counts; 1 Trips

in TPS1 circuit by (100% corresponds to 5.0

monitoring the TPS 1 Volt) No 5V reference error or 57 counts

sensor percent Vref fault for # 4 5V reference | PO6A3 continuous;

and failing the circuit

diagnostic when the 3.125 ms /count

TPS percent Vrefis too in the ECM main

high. This diagnostic processor

only runs when battery

voltage is high enough.
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Engine P0128 | This DTC detects if the | Energy is accumulated Diagnostic is Enabled 1 failure to set Type B,
Coolant ECT (EngineCoolant after the first conbustion DTC 2 Trips
Temperature temperature) does not | event using Range 1, 2 or No DTCs THMR_AWP_AuxPumpF
Below Stat achieve the required 3: A 1 sec/ sample
Regulating target temperature after THMR_AHV_FA
Temperature an allowed energy If the maxium energy is THMR_SWP_Control_FA | Once per ignition
accumulation by the greater than as shown in THMR_SWP_FlowStuckO | key cycle
engine. This can be the supporting tables prior n_FA
caused by an ECT to the Engine outlet THMR_SWP_NoFlow_FA
sensor biased low or a | coolant achieving the OAT_PtEstFiltFA
cooling system thatis | target a fault will be VehicleSpeedSensor_FA
not warming up indicated. EngineTorqueEstinaccura
correctly because of a te
stuck open thermostat | Range 1 (Primary): P0128 Maximum MAF_SensorFA
or other fault. Ambient air temperature | Acculated Energy - ETHR_CoolantEnergyMo
is between 10.0and 52.0 | Primary del
°C ETHR_RemedialActionLe
veil
Engine Outlet Coolant ETHR_RemedialActionLe
reaches the start to open vel2
temperature of the flow ETHR_RemedialActionLe
control device to the vel3
radiator (ie: thermostat) EECR_EngineOutlet_FA
minus 11.1°C. The target
temperature for this range Engine soak time >1,800.0 seconds
will not drop below 79.9° Engine run time 30.0-1,470.0 seconds
C Engine Outlet Coolant
Temperature
Range 2 (Secondary): P0128 Maximum - Range 1: <60.5°C
Ambient air temperature | Acculated Energy - - Range 2: <45.6°C
is between -9.0and 10.0° | Secondary - Range 3: <45.6°C
C
Devices in main cooling
Engine Outlet Coolant circuit are not in in device
reaches the start to open control
temperature of the flow
control device to the If Engine RPM is
radiator (ie: thermostat) continuously greater than | 8,192rpm
minus 26.0°C. The target for this time period 60.0 seconds
temperature for this range
will not drop below 26.0° Distance traveled >1.2km
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C
The diagnostic will abort if
Range 3 (Tertiary): the temperature has
Ambient air temperature | P0128 Maximum dropped by >5.0°C
is between -9.0and-9.0° | Acculated Energy - after the customer has
C Tertiary commanded the engine
off

Engine Outlet Coolant This diagnostic models
reaches the startto open | the net energy into and
temperature of the flow out of the cooling
control device to the system during the
radiator (ie: thermostat) warm-up process.
minus 26.0°C. The target
temperature for this range | The ten energy terms
will not drop below 26.0° [ are: heat from
C combustion (with AFM

correction), heat from

after-run, heat loss to

transmission oil, heat

loss to enviroment,

heat loss to cabin, heat

loss to DFCO, heat

loss to engine oil, heat

loss to exhaust, and

eat loss to autostop.
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0O2S Circuit | P0131 | This DTC determines if | Oxygen Sensor Signal <40.0 mVolts Diagnostic is Enabled 400 failures out | Type B,
Low Voltage the 02 sensor signal of 500 samples 2 Trips
Bank 1 circuit is shorted low. No Active DTC's TPS_ThrottleAuthorityDef
Sensor 1 When enabled, the aulted Frequency:
diagnostic monitors the MAP_SensorFA Continuous in
02S signal and AIR System FA 100 milli-
compares it to the Ethanol Composition second loop
threshold. Sensor FA
EvapPurgeSolenoidCircuit
The diagnostic failure _FA
counter is incremented EvapFlowDuringNonPurg
if the 02S signal is e FA
below the threshold EvapVentSolenoidCircuit_
value. This DTC is set FA
based on the fail and EvapSmallLeak_FA
sample counters. EvapEmissionSystem_FA
FuelTankPressureSnsrCkt
_FA
FuellnjectorCircuit_FA
AIR intrusive test = Not active
Fuel intrusive test = Not active
Idle intrusive test = Not active
EGR intrusive test = Not active
System Voltage 10.0 < Volts
EGR Device Control = Not active
Idle Device Control = Not active
Fuel Device Control = Not active
AIR Device Control = Not active
Low Fuel Condition = False
Only when
FuelLevelDataFault = False
Commanded Equivalence
Ratio 0.9922< ratio < 1.0137
Air Per Cylinder 150< mgram <700
Fuel Control State = Closed Loop
Closed Loop Active =TRUE
(Please see “Closed
Loop Enable
ECM Section 87 of 881 294 of 2,051



230BDG03B ECM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Clarification” in
Supporting Tables).
All Fuel Injectors for
active Cylinders Enabled (On)
Fuel Condition Ethanol < 87 %
Ethanol Estimation in = Not Active
Progress (Please see “Ethanol
Estimation in Progress”
in Supporting Tables).
Fuel State DFCO not active
All of the above met for > 5.0 seconds
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
02S Circuit |[P0132 | This DTC determines if | Oxygen Sensor Signal > 1,050 mvolts Diagnostic is Enabled 100failures out | Type B,
High Voltage the 02 sensor signal of 125 samples 2 Trips
Bank 1 circuit is shorted high No Active DTC's TPS_ThrottleAuthorityDef

Sensor 1 or open. When aulted Frequency:

enabled, the diagnostic
monitors the 02S
signal and compares it
to the threshold.

The diagnostic failure
counter is incremented
if the 02S signal is
above the threshold
value. This DTC is set
based on the fail and
sample counters.

System Voltage

AFM Status

Heater Warm-up delay
Engine Run Time
Engine Run Accum

Low Fuel Condition Diag
Only when
FuelLevelDataFault

* *kkk * *

Secondary delay after
above conditions are
complete (cold start
condition)

Secondary delay after
above conditions are
complete (not cold start
condition)

Commanded Equivalence
Ratio

All of the above met for

MAF_SensorFA
MAP_SensorFA
EvapExcessPurgePsbl_F
A

FuellnjectorCircuit_FA
Ethanol Composition
Sensor FA

AIR System FA

10.0< Volts

= All Cylinders active
Complete

5.0 seconds

30.0 seconds

A\VARVAR|

= False

= False

> 235.0 seconds when
engine soak time >
28,800 seconds

> 235.0 seconds when
engine soak time <
28,800 seconds

< 1.014 EQR

> 2.0 seconds

Continuous in
100 milli-
second loop
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
0O2S Heater [ P0135 | This DTC determines if | Heater Current outside of Diagnostic is Enabled 8failures out of | Type B,
Performance the 02 sensor heater is | the expected range of 0.3<Amps< 3.1 10 samples 2 Trips
Bank 1 functioning properly by No Active DTC's ECT_Sensor_FA
Sensor 1 monitoring the current Frequency:

through the heater System Voltage >10.0 Volts 1 tests per trip

circuit. This test Heater Warm-up delay = Complete 5 seconds delay

compares the 0O2S Heater device between tests

measured heater control = Not active and 1 second

current (monitored thru execution rate

the low side driver) and B1S1 O2S Heater Duty > zero

compares it to the Cycle

expected values (over

the voltage range All of the above met for >120 seconds

provided) for the

released sensor.

The diagnostic failure

counter is incremented

if the heater current is

outside the expected

range. This DTC is set

based on the fail and

sample counters.
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
02S Circuit | P0137 | This DTC determines if | Oxygen Sensor Signal <50 mvolts Diagnostic is Enabled 400 failures out | Type B,
Low Voltage the 02 sensor signal of 500 samples | 2 Trips
Bank 1 circuit is shorted low. No Active DTC's TPS_ThrottleAuthorityDef
Sensor 2) When enabled, the aulted Frequency:
(For Dual diagnostic monitors the MAP_SensorFA Continuous in
Bank 02S signal and AIR System FA 100 milli-
Exhaust compares it to the Ethanol Composition second loop
Only threshold. Sensor FA
EvapPurgeSolenoidCircuit
The diagnostic failure _FA
counter is incremented EvapFlowDuringNonPurg
if the 02S signal is e FA
below the threshold EvapVentSolenoidCircuit_
value. This DTC is set FA
based on the fail and EvapSmallLeak_FA
sample counters. EvapEmissionSystem_FA
FuelTankPressureSnsrCkt
_FA
FuellnjectorCircuit_FA
AIR intrusive test = Not active
Fuel intrusive test = Not active
Idle intrusive test = Not active
EGR intrusive test = Not active
System Voltage 10.0< Volts
EGR Device Control = Not active
Idle Device Control = Not active
Fuel Device Control = Not active
AIR Device Control = Not active
Low Fuel Condition = False
Only when
FuelLevelDataFault = False
Commanded Equivalence
Ratio 0.992< ratio <1.014
Air Per Cylinder 150< mgrams <700
Fuel Control State = Closed Loop
Closed Loop Active =TRUE
(Please see “Closed
Loop Enable
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Clarification” in
Supporting Tables).
All Fuel Injectors for
active Cylinders Enabled (On)
Fuel Condition Ethanol < 87 %
Ethanol Estimation in = Not Active
Progress (Please see “Ethanol
Estimation in Progress”
in Supporting Tables).
Fuel State DFCO not active
All of the above met for >5.0 seconds
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
02S Circuit | P0138 | This DTC determines if | Oxygen Sensor Signal > 1,050 mvolts Diagnostic is Enabled 100 failures out | Type B,
High Voltage the 02 sensor signal of 125 samples 2 Trips
Bank 1 circuit is shorted high No Active DTC's TPS_ThrottleAuthorityDef

Sensor 2) or open. When aulted Frequency:

(For Dual enabled, the diagnostic MAF_SensorFA Continuous in

Bank monitors the 02S MAP_SensorFA 100 milli-

Exhaust signal and compares it EvapExcessPurgePsbl_F | second loop

Only to the threshold. A

The diagnostic failure
counter is incremented
if the 02S signal is
above the threshold
value. This DTC is set
based on the fail and
sample counters.

System Voltage

AFM Status

Heater Warm-up delay
Engine Run Time
Engine Run Accum

Low Fuel Condition
Only when
FuelLevelDataFault

* *kkk * *

Secondary delay after
above conditions are
complete (cold start
condition)

Secondary delay after
above conditions are
complete (not cold start
condition)

Commanded Equivalence
Ratio

All of the above met for

FuellnjectorCircuit_FA
Ethanol Composition
Sensor FA

AIR System FA

10.0 < Volts

= All Cylinders active
= Complete

5.0 seconds

30.0 seconds

VvV VI

= False

= False

> 235.0 seconds when
engine soak time >
28,800 seconds

> 235.0 seconds when
engine soak time <
28,800 seconds

< 1.014 EQR

> 2.0seconds
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
02 Sensor PO13A | The PO13A diagnostic | Primary Method: The Diagnostic is Enabled Frequency: Type A,
Slow is the third in a EWMA of the Post 02 Once per trip 1 Trips
Response sequence of six sensor normalized No Active DTC's TPS_ThrottleAuthorityDef | Note: if EWMA
Rich to Lean intrusive secondary 02 | integral value. > 8.0units aulted NaPOPD_b_Res

Bank 1 monitors which include | The EWMA repass limitis | < 7.5units ECT_Sensor_FA etFastRespFunc

Sensor 2 DTCs P2270, PO13E, The EWMA calculation IAT_SensorFA = FALSE for the

PO13A, P2271, PO13F,
& P013B. This DTC
determines if the
secondary 02 sensor
has an slow response
to an A/F change from
Rich to Lean and
thereby can no longer
be used for secondary
02 sensor fuel control
or for catalyst
monitoring. This
diagnostic commands
fuel cut off while
monitoring the sensor
signal and the
accumulated mass air
flow.

Note: The Primary
method is used when
the secondary 02
sensor signal
transitions from above
the upper threshold to
below the lower
threshold, otherwise
the Secondary method
is used.

Primary method: The
P013A diagnostic
measures the
secondary 02 sensor
voltage response rate

uses a 0.28 coefficient.
OR

Secondary Method: The
Accumulated mass air
flow monitored during the
Slow Response Test
(between the upper and
lower voltage thresholds)

> 70.0grams (upper
voltage threshold is
450 mvolts and lower
voltage threshold is
150 mvolts)

B1S2 DTC's Not Active
this key cycle

System Voltage
Learned heater resistance

Green O2S Condition

MAF_SensorFA
MAP_SensorFA

AIR System FA
FuellnjectorCircuit_FA
FuelTrimSystemBI_FA
FuelTrimSystemB2_FA
EngineMisfireDetected_F
A

Ethanol Composition
Sensor FA
02S_Bank_1_TFTKO
02S_Bank_ 2_TFTKO

PO13B, PO13E, PO13F,
P2270 or P2271

>10.0 Volts

= Valid ( the heater
resistance has learned
since NVM reset, see
enable conditions for
"HO2S Heater Resistance
DTC’s")

= Not Valid,

Green O2S condition is
considered valid until the
accumulated air flow is
greater than

Multiple DTC Use_Green
Sensor Delay Criteria -
Limit

for the following locations:
B1S2, B2S2 (if applicable)
in Supporting Tablestab.
Airflow accumulation is

given Fuel Bank
OR
NaPOPD_b_Rap
idResponseActiv
e = TRUE,
multiple tests per
trip are allowed.
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

between an upper and
lower voltage
threshold. The
response rate is then
normalized to mass air
flow rate and scaled
resulting in a
normalized intregral
value. The normalized
integral is fed into a 1st
order lag filter to
update the final EWMA
result. DTCPO013Ais
set when the EWMA
value exceeds the
EWMA threshold.

Note: This EWMA
diagnostic employs two
features, Fast Initial
Response (FIR) and
Rapid Step Response
(RSR). The FIR feature
is used following a
code clear event or any
event that results in
erasure of the engine
controller’s non-volatile
memory. The RSR
feature is used when a
step change in the test
result is identified. Both
these temporary
features improve the
EWMA result following
a non-typical event by
allowing multiple
intrusive tests on a
given trip until the total
number of tests reach a
calibration value.

Secondary method:

Low Fuel Condition
Only when
FuelLevelDataFault

Post fuel cell

Crankshaft Torque

DTC's Passed

only enabled when airflow
is above 22.0 grams/sec.

= False
= False

= Enabled, refer to
Multiple DTC Use -
Block learn cells to
enable Post oxygen
sensor tests

for additional info.
<125.0Nm

P2270 (and P2272 if
applicable)
PO13E (and PO14Aif
applicable)

After above conditions are
met: DFCO mode is
continued (wo driver
initiated pedal input).
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

This fault is set if the
secondary 02 sensor
does not achieve the
required lower voltage
threshold before the
accumulated mass air
flow threshold is
reached.
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Component/ | Fault | Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
02 Sensor PO13B | The P013B diagnostic | Primary Method: The Diagnostic is Enabled Frequency: TypeA,
Slow is the sixth in a EWMA of the Post 02 Once per trip 1 Trips
Response sequence of six sensor normalized No Active DTC's TPS_ThrottleAuthorityDef | Note: if EWMA
Lean to Rich intrusive secondary 02 | integral value. > 8.0units aulted NaPOPD_b_Res
Bank 1 monitors which include | The EWMA repass limitis | < 7.5units ECT_Sensor_FA etFastRespFunc
Sensor 2 DTCs P2270, PO13E, The EWMA calculation IAT_SensorFA = FALSE for the

PO13A, P2271, PO13F, | uses a 0.28 coefficient. MAF_SensorFA given Fuel Bank

& P013B. This DTC MAP_SensorFA OR

determines if the OR AIR System FA NaPOPD_b_Rap

secondary 02 sensor FuellnjectorCircuit_FA idResponseActiv

has an slow response | Secondary Method: The FuelTrimSystemBI_FA e = TRUE,

to an A/F change from | Accumulated mass air >200grams (lower FuelTrimSystemB2_FA multiple tests per

Lean to Rich and flow monitored during the | voltage threshold is EngineMisfireDetected_F | trip are allowed.

thereby can no longer | Slow Response Test 350 mvolts and upper A

be used for secondary | (between the upper and voltage threshold is Ethanol Composition

02 sensor fuel control | lower voltage thresholds) | 650 mvolts) Sensor FA

or for catalyst 02S_Bank_1_TFTKO

monitoring. This 02S Bank_2_TFTKO

diagnostic increases B1S2 DTC's Not Active

the delivered fuel while this key cycle PO13A, PO13E, PO13F,

monitoring the sensor P2270 or P2271

signal and the

accumulated mass air System Voltage >10.0 Volts

flow. Learned heater resistance | = Valid ( the heater

resistance has learned

Note: The Primary since NVM reset, see

method is used when enable conditions for

the secondary 02 "HO2S Heater Resistance

sensor signal DTC's")

transitions from below

the lower threshold to Green O2S Condition = Not Valid,

above the upper Green O2S condition is

threshold, otherwise considered valid until the

the Secondary method accumulated air flow is

is used. greater than

Multiple DTC Use_Green

Primary method: The Sensor Delay Criteria -

P013B diagnostic Limit

measures the for the following locations:

secondary 02 sensor B1S2, B2S2 (if applicable)

voltage response rate in Supporting Tablestab.
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

between an lower and
upper voltage
threshold. The
response rate is then
normalized to mass air
flow rate and scaled
resulting in a
normalized intregral
value. The normalized
integral is fed into a 1st
order lag filter to
update the final EWMA
result. DTCP013Bis
set when the EWMA
value exceeds the
EWMA threshold.

Note: This EWMA
diagnostic employs two
features, Fast Initial
Response (FIR) and
Rapid Step Response
(RSR). The FIR feature
is used following a
code clear event or any
event that results in
erasure of the engine
controller’s non-volatile
memory. The RSR
feature is used when a
step change in the test
result is identified. Both
these temporary
features improve the
EWMA result following
a non-typical event by
allowing multiple
intrusive tests on a
given trip until the total
number of tests reach a
calibration value.

Secondary method:

Green Cat System
Condition

Low Fuel Condition
Only when
FuelLevelDataFault

Post fuel cell

DTC's Passed

Airflow accumulation is
only enabled when airflow
is above 22.0 grams/sec.

= Not Valid,

Green Cat System
condition is considered
valid until accumulated
airflow is greater than
720,000 grams. Airflow
accumulation is only
enabled when estimated
Cat temperature is above
600 Deg C and airflow is
greater than 22.0 grams/
sec.

(Note: This feature is only
enabled when the vehicle
is new and cannot be
enabled in service).

= False
= False

= Enabled, refer to
Multiple DTC Use -
Block learn cells to
enable Post oxygen
sensor tests

for additional info.

P2270
PO13E
PO13A
P2271
PO13F

After above conditions are
met: Fuel Enrich mode
continued.
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required | MIL
System Code [ Description llium.
This fault is set if the
secondary 02 sensor
does not achieve the During this test the
required upper voltage following must stay TRUE
threshold before the or the test will abort:
accumulated mass air 0.950 < Base
flow threshold is Commanded EQR <
reached. 1.100
During this test: Engine
Airflow must stay below: 100 gps
and the delta Engine
Airflow over 12.5msec
must be : < 100.0gps
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
02 Sensor P013C | The P013C diagnostic | Primary Method: The Diagnostic is Enabled Frequency: Type A,
Slow is the third in a EWMA of the Post 02 Once per trip 1 Trips
Response sequence of six sensor normalized No Active DTC's TPS_ThrottleAuthorityDef | Note: if EWMA
Rich to Lean intrusive secondary 02 | integral value. > 8.0units aulted NaPOPD_b_Res
Bank 2 monitors which include | The EWMA repass limitis | < 7.5units ECT_Sensor_FA etFastRespFunc
Sensor 2 DTCs P2272, PO14A, The EWMA calculation IAT_SensorFA = FALSE for the

P013C, P2273, P014B, | uses a 0.28 coefficient. MAF_SensorFA given Fuel Bank

& P013D. This DTC MAP_SensorFA OR

determines if the OR AIR System FA NaPOPD_b_Rap

secondary 02 sensor FuellnjectorCircuit_FA idResponseActiv

has an slow response | Secondary Method: The FuelTrimSystemBI_FA e = TRUE,

to an A/F change from | Accumulated mass air > 70.0 grams (upper FuelTrimSystemB2_FA multiple tests per

Rich to Lean and flow monitored during the | voltage threshold is EngineMisfireDetected_F | trip are allowed.

thereby can no longer | Slow Response Test 450 mvolts and lower A

be used for secondary | (between the upper and voltage threshold is Ethanol Composition

02 sensor fuel control | lower voltage thresholds) | 150 mvolts) Sensor FA

or for catalyst 02S_Bank_1 TFTKO

monitoring. This 02S Bank_2_TFTKO

diagnostic commands B2S2 DTC's Not Active

fuel cut off while this key cycle PO13D, PO14A, P014B,

monitoring the sensor P2272 or P2273

signal and the

accumulated mass air System Voltage >10.0 Volts

flow. Learned heater resistance | = Valid ( the heater

resistance has learned

Note: The Primary since NVM reset, see

method is used when enable conditions for

the secondary 02 "HO2S Heater Resistance

sensor signal DTC’s")

transitions from above

the upper threshold to Green O2S Condition = Not Valid,

below the lower Green O2S condition is

threshold, otherwise considered valid until the

the Secondary method accumulated air flow is

is used. greater than

Multiple DTC Use_Green

Primary method: The Sensor Delay Criteria -

P013C diagnostic Limit

measures the for the following locations:

secondary 02 sensor B1S2, B2S2 in Supporting

voltage response rate Tables tab.
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

between an upper and
lower voltage
threshold. The
response rate is then
normalized to mass air
flow rate and scaled
resulting in a
normalized intregral
value. The normalized
integral is fed into a 1st
order lag filter to
update the final EWMA
result. DTCP013Cis
set when the EWMA
value exceeds the
EWMA threshold.

Note: This EWMA
diagnostic employs two
features, Fast Initial
Response (FIR) and
Rapid Step Response
(RSR). The FIR feature
is used following a
code clear event or any
event that results in
erasure of the engine
controller’s non-volatile
memory. The RSR
feature is used when a
step change in the test
result is identified. Both
these temporary
features improve the
EWMA result following
a non-typical event by
allowing multiple
intrusive tests on a
given trip until the total
number of tests reach a
calibration value.

Secondary method:

Low Fuel Condition
Only when
FuelLevelDataFault

Post fuel cell

Crankshaft Torque

DTC's Passed

Airflow accumulation is
only enabled when airflow
is above 22.0 grams/sec.

= False
= False

= Enabled, refer to
Multiple DTC Use -
Block learn cells to
enable Post oxygen
sensor tests

for additional info.
<125.0Nm

pP2272
PO14A

After above conditions are
met:

DFCO mode is continued
(wo driver initiated pedal
input).
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

This fault is set if the
secondary 02 sensor
does not achieve the
required lower voltage
threshold before the
accumulated mass air
flow threshold is
reached.
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
02 Sensor P013D | The P013D diagnostic | Primary Method: The Diagnostic is Enabled Frequency: Type A,
Slow is the sixth in a EWMA of the Post 02 Once per trip 1 Trips
Response sequence of six sensor normalized No Active DTC's TPS_ThrottleAuthorityDef | Note: if EWMA
Lean to Rich intrusive secondary 02 | integral value. > 8.0 units aulted NaPOPD_b_Res

Bank 2 monitors which include | The EWMA repass limitis | < 7.5 units ECT_Sensor_FA etFastRespFunc

Sensor 2 DTCs P2272, PO14A, The EWMA calculation IAT_SensorFA = FALSE for the

P013C, P2273, P014B,
& P013D. This DTC
determines if the
secondary 02 sensor
has an slow response
to an A/F change from
Lean to Rich and
thereby can no longer
be used for secondary
02 sensor fuel control
or for catalyst
monitoring. This
diagnostic increases
the delivered fuel while
monitoring the sensor
signal and the
accumulated mass air
flow.

Note: The Primary
method is used when
the secondary 02
sensor signal
transitions from below
the lower threshold to
above the upper
threshold, otherwise
the Secondary method
is used.

Primary method: The
P013D diagnostic

measures the
secondary 02 sensor
voltage response rate

uses a 0.28 coefficient.
OR

Secondary Method: The
Accumulated mass air
flow monitored during the
Slow Response Test
(between the upper and
lower voltage thresholds)

>200 grams (lower
voltage threshold is
350 mvolts and upper
voltage threshold is
650 mvolts)

B2S2 DTC's Not Active
this key cycle

System Voltage
Learned heater resistance

Green O2S Condition

MAF_SensorFA
MAP_SensorFA

AIR System FA
FuellnjectorCircuit_FA
FuelTrimSystemBI_FA
FuelTrimSystemB2_FA
EngineMisfireDetected_F
A

Ethanol Composition
Sensor FA
02S_Bank_1_TFTKO
02S_Bank_ 2_TFTKO

PO013C, PO14A, P014B,
P2272 or P2273

>10.0 Volts

= Valid ( the heater
resistance has learned
since NVM reset, see
enable conditions for
"HO2S Heater Resistance
DTC’s")

= Not Valid,

Green O2S condition is
considered valid until the
accumulated air flow is
greater than

Multiple DTC Use_Green
Sensor Delay Criteria -
Limit

for the following locations:
B1S2, B2S2 in Supporting
Tables tab.

given Fuel Bank
OR
NaPOPD_b_Rap
idResponseActiv
e = TRUE,
multiple tests per
trip are allowed.
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

between an lower and
upper voltage
threshold. The
response rate is then
normalized to mass air
flow rate and scaled
resulting in a
normalized intregral
value. The normalized
integral is fed into a 1st
order lag filter to
update the final EWMA
result. DTCP013Dis
set when the EWMA
value exceeds the
EWMA threshold.

Note: This EWMA
diagnostic employs two
features, Fast Initial
Response (FIR) and
Rapid Step Response
(RSR). The FIR feature
is used following a
code clear event or any
event that results in
erasure of the engine
controller’s non-volatile
memory. The RSR
feature is used when a
step change in the test
result is identified. Both
these temporary
features improve the
EWMA result following
a non-typical event by
allowing multiple
intrusive tests on a
given trip until the total
number of tests reach a
calibration value.

Secondary method:

Green Cat System
Condition

Low Fuel Condition
Only when
FuelLevelDataFault

Post fuel cell

DTC's Passed

Airflow accumulation is
only enabled when airflow
is above 22.0 grams/sec.

= Not Valid,

Green Cat System
condition is considered
valid until accumulated
airflow is greater than
720,000 grams. Airflow
accumulation is only
enabled when estimated
Cat temperature is above
600 Deg C and airflow is
greater than 22.0 grams/
sec.

(Note: This feature is only
enabled when the vehicle
is new and cannot be
enabled in service).

= False
= False

= Enabled, refer to
Multiple DTC Use -
Block learn cells to
enable Post oxygen
sensor tests

for additional info.

pP2272
PO14A
P0O13C
P2273
P014B

After above conditions are
met: Fuel Enrich mode
continued.

ECM Section 104 of 881

311 of 2,051



230BDG03B ECM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
This fault is set if the
secondary 02 sensor
does not achieve the During this test the
required upper voltage following must stay TRUE
threshold before the or the test will abort:
accumulated mass air 0.950 < Base
flow threshold is Commanded EQR <
reached. 1.100
During this test: Engine
Airflow must stay below: 100 gps
and the delta Engine
Airflow over 12.5msec
must be : < 100.0gps
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
02 Sensor PO13E | The PO13E diagnostic | Post 02 sensor voltage > 450 mvolts Diagnostic is Enabled Frequency: Type B,
Delayed is the second in a Once per trip 2 Trips
Response sequence of six AND No Active DTC's TPS_ThrottleAuthorityDef | Note: if
Rich to Lean intrusive secondary 02 aulted NaPOPD_b_Res
Bank 1 monitors which include | The Accumulated mass ECT_Sensor_FA etFastRespFunc
Sensor 2 DTCs P2270, PO13E, airflow monitored during IAT_SensorFA = FALSE for the

PO13A, P2271, PO13F, |the Delayed Response MAF_SensorFA given Fuel Bank

& PO13B. This DTC Testunder DFCO >70grams MAP_SensorFA OR

determines if the AIR System FA NaPOPD_b_Rap

secondary 02 sensor | DFCO begins after: FuellnjectorCircuit_FA idResponseActiv

has an initial delayed 1) Catalyst has been rich FuelTrimSystemBI_FA e = TRUE,

response to an A/F for a minimum of >1 secs FuelTrimSystemB2_FA multiple tests per

change from Rich to AND EngineMisfireDetected_F | trip are allowed.

Lean and thereby can | 2) Catalyst Rich A

no longer be used for Accumulation Air Flow is [ >20.0 grams Ethanol Composition

secondary 02 sensor
fuel control or for
catalyst monitoring.
This diagnostic
commands fuel cut off
while monitoring the
sensor signal and the
accumulated mass air
flow.

This fault is set if the
secondary 02 sensor
does not achieve the
required voltage before
the accumulated mass
airflow threshold is
reached.

B1S2 DTC's Not Active
this key cycle

System Voltage
Learned heater resistance

Green O2S Condition

Sensor FA
02S_Bank_ 1 TFTKO
02S_Bank_ 2_TFTKO

PO13A, P013B, PO13F,
P2270 or P2271

>10.0 Volts

= Valid ( the heater
resistance has learned
since NVM reset, see
enable conditions for
"HO2S Heater Resistance
DTC’s")

= Not Valid,

Green O2S condition is
considered valid until the
accumulated air flow is
greater than

Multiple DTC Use_Green
Sensor Delay Criteria -
Limit

for the following locations:
B1S2, B2S2 (if applicable)
in Supporting Tablestab.
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Low Fuel Condition
Only when
FuelLevelDataFault

Post fuel cell

Crankshaft Torque
DTC's Passed

Number of fueled
cylinders

Airflow accumulation is
only enabled when airflow
is above 22.0 grams/sec.

= False
= False

= Enabled, refer to
Multiple DTC Use -
Block learn cells to
enable Post oxygen
sensor tests

for additional info.
<125.0Nm

P2270

<7 cylinders

After above conditions are
met: DFCO mode entered
(wo driver initiated pedal
input).

ECM Section 107 of 881
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters Enable Conditions Time Required MIL
System Code Description llium.
02 Sensor PO13F | The PO013F diagnostic Post 02 sensor voltage < 350 mvolts Diagnostic is Enabled Frequency: Type B,
Delayed isthe fifthin a Once per trip 2 Trips
Response sequence of six AND No Active DTC's TPS_ThrottleAuthorityDef | Note: if
Leanto Rich intrusive secondary 02 aulted NaPOPD_b_Res
Bank 1 monitors which include | The Accumulated mass ECT_Sensor_FA etFastRespFunc
Sensor 2 DTCs P2270, PO13E, airflow monitored during IAT_SensorFA = FALSE forthe
PO13A, P2271, PO13F, the Delayed Response >400 grams MAF_SensorFA given Fuel Bank
& P013B. This DTC Test MAP_SensorFA OR
determines if the AIR System FA NaPOPD_b_Rap
secondary 02 sensor FuellnjectorCircuit_FA idResponseActiv
has an initial delayed FuelTrimSystemBI_FA e = TRUE,
response to an A/F FuelTrimSystemB2_FA multiple tests per
change from Lean to EngineMisfire Detected_F | trip are allowed
Rich and thereby can A
no longer be used for Ethanol Composition
secondary 02 sensor Sensor FA
fuel control or for 02S_Bank_ 1_TFTKO
catalyst monitoring. 02S_Bank_ 2_TFTKO
This diagnostic B1S2 DTC's Not Active
increases the delivered this key cycle PO13A, PO13B, PO13E,
fuel while monitoring P2270 or P2271
the sensor signal and
the accumulated mass System Voltage >10.0 Volts
air flow. Learned heater resistance | = Valid ( the heater
resistance has learned
This fault is set if the since NVM reset, see
secondary 02 sensor enable conditions for
does not achieve the "HO2S Heater Resistance
required voltage before DTC’s")
the accumulated mass
airflow threshold is Green 02S Condition = Not Valid,
reached. Green O2S condition is
considered valid until the
accumulated air flow is
greater than
Multiple DTC Use_Green
Sensor Delay Criteria -
Limit
for the following locations:
B1S2, B2S2 (if applicable)
in Supporting Tables tab.
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Green Cat System
Condition

Low Fuel Condition
Only when
FuelLevelDataFault

Post fuel cell

DTC's Passed

Number of fueled
cylinders

Airflow accumulation is
only enabled when airflow
is above 22.0 grams/sec.

= Not Valid,

Green Cat System
condition is considered
valid until accumulated
airflow is greater than
720,000 grams. Airflow
accumulation is only
enabled when estimated
Cat temperature is above
600 Deg C and airflow is
greater than 22.0 grams/
sec.

(Note: This feature is only
enabled when the vehicle
is new and cannot be
enabled in service).

= False
= False

= Enabled, refer to
Multiple DTC Use -
Block learn cells to
enable Post oxygen
sensor tests

for additional info.

P2270
PO13E
PO13A
P2271

> 1cylinders

After above conditions are
met: Fuel Enrich mode

ECM Section 109 of 881
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

entered.

During this test the
following must stay TRUE
or the test will abort:
0.950 < Base
Commanded EQR <
1.100

During this test: Engine
Airflow must stay below:

and the delta Engine
Airflow over 12.5msec
must be :

100 gps

< 100.0gps

ECM Section 110 of 881
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System Code [ Description llium.
0O2S Heater [ P0141 | This DTC determines if | Heater Current outside of Diagnostic is Enabled 8failures out of | Type B,
Performance the 02 sensor heater is | the expected range of 0.3>amps> 2.9 10 samples 2 Trips
Bank 1 functioning properly by No Active DTC's ECT_Sensor_FA
Sensor 2) monitoring the current System Voltage >10.0 Volts Frequency:
(For Dual through the heater Heater Warm-up delay = Complete 1 tests per trip
Bank circuit. This test 02S Heater device 5seconds delay
Exhaust compares the control = Not active between tests
Only measured heater B1S1 O2S Heater Duty and 1 second

current (monitored thru Cycle > zero execution rate.

the low side driver) and

compares it to the All of the above met for >120 seconds

expected values (over

the voltage range

provided) for the

released sensor.

The diagnostic failure

counter is incremented

if the heater current is

outside the expected

range. This DTC is set

based on the fail and

sample counters.
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
02 Sensor POMA | The POMA diagnostic | Post 02 sensor voltage > 450 mvolts Diagnostic is Enabled Frequency: Type B,
Delayed is the second in a Once per trip 2 Trips
Response sequence of six AND No Active DTC's TPS_ThrottleAuthorityDef | Note: if
Rich to Lean intrusive secondary 02 aulted NaPOPD_b_Res
Bank 2 monitors which include | The Accumulated mass ECT_Sensor_FA etFastRespFunc
Sensor 2 DTCs P2272, POMA, airflow monitored during IAT_SensorFA = FALSE for the
P013C, P2273, POMB, | the Delayed Response MAF_SensorFA given Fuel Bank
& P013D. This DTC Testunder DFCO >70grams MAP_SensorFA OR
determines if the AIR System FA NaPOPD_b_Rap
secondary 02 sensor | DFCO begins after: FuellnjectorCircuit_FA idResponseActiv
has an initial delayed 1) Catalyst has been rich FuelTrimSystemBI_FA e = TRUE,
response to an A/F for a minimum of > 1 secs FuelTrimSystemB2_FA multiple tests per
change from Rich to AND EngineMisfireDetected_F | trip are allowed
Lean and thereby can | 2) Catalyst Rich A
no longer be used for Accumulation Air Flow is | > 20.0 grams Ethanol Composition
secondary 02 sensor Sensor FA
fuel control or for 02S_Bank_ 1_TFTKO
catalyst monitoring. 02S_Bank_ 2_TFTKO
This diagnostic B2S2 DTC's Not Active
commands fuel cut off this key cycle P013C, P013D, POMB,
while monitoring the P2272 or P2273
sensor signal and the
accumulated mass air System Voltage >10.0 Volts
flow. Learned heater resistance | = Valid ( the heater
resistance has learned
This fault is set if the since NVM reset, see
secondary 02 sensor enable conditions for
does not achieve the "HO2S Heater Resistance
required voltage before DTC's")
the accumulated mass
airflow threshold is Green 02S Condition = Not Valid,
reached. Green O2S condition is
considered valid until the
accumulated air flow is
greater than
Multiple DTC Use_Green
Sensor Delay Criteria -
Limit
for the following locations:
B1S2, B2S2 in Supporting
Tables tab.
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Low Fuel Condition
Only when
FuelLevelDataFault

Post fuel cell

Crankshaft Torque
DTC's Passed

Number of fueled
cylinders

Airflow accumulation is
only enabled when airflow
is above 22.0 grams/sec.

= False
= False

= Enabled, refer to
Multiple DTC Use -
Block learn cells to
enable Post oxygen
sensor tests

for additional info.
<125.0Nm

p2272

< 7 cylinders

After above conditions are
met: DFCO mode entered
(wo driver initiated pedal
input).

ECM Section 113 of 881
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02 Sensor P014B | The P014B diagnostic |Post02 sensor < 350mvolts Diagnostic is Enabled Frequency: Type B,
Delayed isthe fifthin a Once per trip 2 Trips
Response sequence of six AND No Active DTC's TPS_ThrottleAuthorityDef | Note: if
Leanto Rich intrusive secondary 02 aulted NaPOPD_b_Res
Bank 2 monitors which include | The Accumulated mass ECT_Sensor_FA etFastRespFunc
Sensor 2 DTCs P2272, PO14A, airflow monitored during IAT_SensorFA = FALSE forthe
P013C, P2273,P014B, |the Delayed Response > 400grams. MAF_SensorFA given Fuel Bank
& P013D. ThisDTC Test MAP_SensorFA OR
determines if the AIR System FA NaPOPD_b_Rap
secondary 02 sensor FuellnjectorCircuit_FA idResponseActiv
has an initial delayed FuelTrimSystemBI_FA e = TRUE,
response to an A/F FuelTrimSystemB2_FA multiple tests per
change from Lean to EngineMisfire Detected_F | trip are allowed
Rich and thereby can A
no longer be used for Ethanol Composition
secondary 02 sensor Sensor FA
fuel control or for 02S_Bank_ 1_TFTKO
catalyst monitoring. 02S_Bank_ 2_TFTKO
This diagnostic B2S2 DTC's Not Active
increases the delivered this key cycle P013C, P013D, P014A,
fuel while monitoring P2272 or P2273
the sensor signal and
the accumulated mass System Voltage >10.0 Volts
air flow. Learned heater resistance | = Valid ( the heater
resistance has learned
This fault is set if the since NVM reset, see
secondary 02 sensor enable conditions for
does not achieve the "HO2S Heater Resistance
required voltage before DTC’s")
the accumulated mass
airflow threshold is Green 02S Condition = Not Valid,
reached. Green O2S condition is
considered valid until the
accumulated air flow is
greater than
Multiple DTC Use_Green
Sensor Delay Criteria -
Limit
for the following locations:
B1S2,B2S2 in Supporting
Tables tab.
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

Green Cat System
Condition

Low Fuel Condition
Only when
FuelLevelDataFault

Post fuel cell

DTC's Passed

Number of fueled
cylinders

Airflow accumulation is
only enabled when airflow
is above 22.0 grams/sec.

= Not Valid,

Green Cat System
condition is considered
valid until accumulated
airflow is greater than
720,000 grams. Airflow
accumulation is only
enabled when estimated
Cat temperature is above
600 Deg C and airflow is
greater than 22.0 grams/
sec.

(Note: This feature is
only enabled when the
vehicle is new and cannot
be enabled in service).

= False
= False

= Enabled, refer to
Multiple DTC Use -
Block learn cells to
enable Post oxygen
sensor tests

for additional info.

pP2272
PO14A
P0O13C
P2273

> 1cylinders

After above conditions are
met: Fuel Enrich mode

ECM Section 115 of 881
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

entered.

During this test the
following must stay TRUE
or the test will abort:
0.950 < Base
Commanded EQR <
1.100

During this test: Engine
Airflow must stay below:

and the delta Engine
Airflow over 12.5msec
must be :

100 gps

< 100.0gps

ECM Section 116 of 881
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02S Circuit | P0151 | This DTC determines if | Oxygen Sensor Signal < 40mvolts Diagnostic is Enabled 400 failures out | Type B,
Low Voltage the 02 sensor signal of 500 samples 2 Trips
Bank 2 circuit is shorted low. No Active DTC's TPS_ThrottleAuthorityDef
Sensor 1 When enabled, the aulted Frequency:
diagnostic monitors the MAP_SensorFA Continuous in
02S signal and AIR System FA 100 milli-
compares it to the Ethanol Composition second loop
threshold. Sensor FA
EvapPurgeSolenoidCircuit
The diagnostic failure _FA
counter is incremented EvapFlowDuringNonPurg
if the 02S signal is e FA
below the threshold EvapVentSolenoidCircuit_
value. This DTC is set FA
based on the fail and EvapSmallLeak_FA
sample counters. EvapEmissionSystem_FA
FuelTankPressureSnsrCkt
_FA
FuellnjectorCircuit_FA
AIR intrusive test = Not active
Fuel intrusive test = Not active
Idle intrusive test = Not active
EGR intrusive test = Not active
System Voltage 10.0 < Volts
EGR Device Control = Not active
Idle Device Control = Not active
Fuel Device Control = Not active
AIR Device Control = Not active
Low Fuel Condition = False
Only when
FuelLevelDataFault = False
Commanded Equivalence
Ratio 0.992 <ratio< 1.014
Air Per Cylinder 150 <APC < 700
mgrams
Fuel Control State
Closed Loop Active = Closed Loop
= TRUE
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Component/
System

Fault
Code

Monitor Strategy
Description

Malfunction Criteria

Threshold Value

Secondary Parameters

Enable Conditions

Time Required

MIL
llium.

All Fuel Injectors for
active Cylinders
Fuel Condition

Ethanol Estimation in
Progress

Fuel State

All of the above met for

(Please see “Closed
Loop Enable
Clarification” in
Supporting Tables).

Enabled (On)

< 87 % Ethanol

= Not Active

(Please see “Ethanol
Estimation in Progress”
in Supporting Tables).
DFCO not active

> 5.0 seconds

ECM Section 118 of 881
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
02S Circuit |[P0152 | This DTC determines if | Oxygen Sensor Signal > 1,050 mvolts Diagnostic is Enabled 100failures out | Type B,
High Voltage the 02 sensor signal of 125 samples 2 Trips
Bank 2 circuit is shorted high No Active DTC's TPS_ThrottleAuthorityDef

Sensor 1 or open. When aulted Frequency:

enabled, the diagnostic
monitors the 02S
signal and compares it
to the threshold.

The diagnostic failure
counter is incremented
if the 02S signal is
above the threshold
value. This DTC is set
based on the fail and
sample counters.

System Voltage

AFM Status

Heater Warm-up delay
Engine Run Time
Engine Run Accum

Low Fuel Condition
Only when
FuelLevelDataFault

* *kkk * *

Secondary delay after
above conditions are
complete (cold start
condition)

Secondary delay after
above conditions are
complete (not cold start
condition)

Commanded Equivalence
Ratio

All of the above met for

MAF_SensorFA
MAP_SensorFA

EvapExcessPurgePsbl_F

A
FuellnjectorCircuit_FA
Ethanol Composition
Sensor FA

AIR System FA

10.0 < Volts

= All Cylinders active
= Complete

5.0 seconds

30.0 seconds

VvV VI

= False

= False

> 280.0 seconds when
engine soak time >
28,800 seconds

> 280.0 seconds when
engine soak time <
28,800 seconds

< 1.014 EQR

*kkk * *

> 2seconds

Continuous in
100 milli-
second loop

ECM Section 119 of 881
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0O2S Heater [ P0155 | This DTC determines if | Heater Current outside of Diagnostic is Enabled 8failures out of | Type B,
Performance the 02 sensor heater is | the expected range of 0.3>amps> 3.1 10 samples 2 Trips
Bank 2 functioning properly by No Active DTC's ECT_Sensor_FA
Sensor 1 monitoring the current System Voltage >10.0 Volts Frequency:

through the heater Heater Warm-up delay = Complete 1 tests per trip

circuit. This test 02S Heater device 5 seconds delay

compares the control = Not active between tests

measured heater B1S1 02S Heater Duty and 1 second

current (monitored thru Cycle > zero execution rate

the low side driver) and

compares it to the All of the above met for >120 seconds

expected values (over

the voltage range

provided) for the

released sensor.

The diagnostic failure

counter is incremented

if the heater current is

outside the expected

range. This DTC is set

based on the fail and

sample counters.
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System Code | Description llium.
0O2S Circuit | P0157 | This DTC determines if | Oxygen Sensor Signal <50 mvolts Diagnostic is Enabled 400 failures out | Type B,
Low Voltage the 02 sensor signal of 500 samples 2 Trips
Bank 2 circuit is shorted low. No Active DTC's TPS_ThrottleAuthorityDef
Sensor 2 When enabled, the aulted Frequency:
diagnostic monitors the MAP_SensorFA Continuous in
02S signal and AIR System FA 100 milli-
compares it to the Ethanol Composition second loop
threshold. Sensor FA
EvapPurgeSolenoidCircuit
The diagnostic failure _FA
counter is incremented EvapFlowDuringNonPurg
if the 02S signal is e FA
below the threshold EvapVentSolenoidCircuit_
value. This DTC is set FA
based on the fail and EvapSmallLeak_FA
sample counters. EvapEmissionSystem_FA
FuelTankPressureSnsrCkt
_FA
FuellnjectorCircuit_FA
AIR intrusive test = Not active
Fuel intrusive test = Not active
Idle intrusive test = Not active
EGR intrusive test = Not active
System Voltage 10.0 < Volts
EGR Device Control = Not active
Idle Device Control = Not active
Fuel Device Control = Not active
AIR Device Control = Not active
Low Fuel Condition = False
Only when
FuelLevelDataFault = False
Commanded Equivalence
Ratio 0.992 <ratio< 1.014
Air Per Cylinder 150< mgrams < 700
Fuel Control State = Closed Loop
Closed Loop Active =TRUE
(Please see “Closed
Loop Enable
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
Clarification” in
Supporting Tables).
All Fuel Injectors for
active Cylinders Enabled (On)
Fuel Condition < 87 % Ethanol
Ethanol Estimation in = Not Active
Progress (Please see “Ethanol
Estimation in Progress”
in Supporting Tables).
Fuel State DFCO not active
All of the above met for > 5.0 seconds
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0O2S Circuit | P0158 | This DTC determines if | Oxygen Sensor Signal > 1,050 mvolts Diagnostic is Enabled 100 failures out | Type B,
High Voltage the 02 sensor signal of 125 samples 2 Trips
Bank 2 circuit is shorted high No Active DTC's TPS_ThrottleAuthorityDef

Sensor 2 or open. When aulted Frequency:

enabled, the diagnostic
monitors the 02S
signal and compares it
to the threshold.

The diagnostic failure
counter is incremented
if the 02S signal is
above the threshold
value. This DTC is set
based on the fail and
sample counters.

System Voltage

AFM Status

Heater Warm-up delay
Engine Run Time
Engine Run Accum

Low Fuel Condition
Only when
FuelLevelDataFault

* *kkk * *

Secondary delay after
above conditions are
complete (cold start
condition)

Secondary delay after
above conditions are
complete (not cold start
condition)

Commanded Equivalence
Ratio

All of the above met for

MAF_SensorFA
MAP_SensorFA

EvapExcessPurgePsbl_F

A
FuellnjectorCircuit_FA
Ethanol Composition
Sensor FA

AIR System FA

10.0< Volts

= All Cylinders active
= Complete

5.0 seconds

30.0 seconds

VvV VI

= False

= False

> 280.0 seconds when
engine soak time >
28,800 seconds

> 280.0 seconds when
engine soak time <
28,800 seconds

< 1.014 EQR

> 2seconds

Continuous in
100 milli-
second loop

ECM Section 124 of 881
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
02 Sensor PO15A | DTC P0O15A detects Primary Method: The Diagnostic is Enabled Frequency: Type A,
Delayed that the primary oxygen | EWMA of the Pre 02 Once per trip 1 Trips
Response sensor for Bank 1 has | sensor normalized R2L No Active DTC's TPS_ThrottleAuthorityDef | Note: if EWMA
Rich to Lean delayed response time delay value. > 0.63EWMA (sec) aulted NaESPD_b_Fast
Bank 1 when the air fuel ratio | The EWMA repass limitis | <0.53 EWMA (sec) MAP_SensorFA InitResplsActive
Sensor 1) transitions from rich to | The EWMA calculation IAT_SensorFA = TRUE for the
(For use w/o lean condition. This uses a 0.23 coefficient. ECT_Sensor_FA given Fuel Bank
WRAF diagnostic runs This method calculates AmbientAirDefault OR

simultaneously with the | the result when the Pre MAF_SensorFA NaESPD_b_Rap

intrusive secondary 02 | 02 sensor voltage is < 450mvolts EvapPurgeSolenoidCircuit | idResponselsAct

monitor rich to lean _FA ive = TRUE,

tests (PO13E / PO13A/ EvapFlowDuringNonPurg | multiple tests per

P2271), which OR e FA trip are allowed

commands fuel cut off. EvapVentSolenoidCircuit_

Secondary Method: The FA

Note: The Primary Accumulated time > 3.5Seconds EvapSmallLeak_FA

method is used when monitored during the R2L EvapEmissionSystem_FA

the primary 02 sensor | Delayed Response Test. FuelTankPressureSnsrCkt

signal transitions from _FA

above to below the 02 | AND FuellnjectorCircuit_FA

voltage threshold, AIR System FA

otherwise the Pre 02 sensor voltage is | > 99.0mvolts FuelTrimSystemBI_FA

Secondary method is FuelTrimSystemB2_FA

used. EthanolCompositionSens

or_FA

Primary method: The EngineMisfireDetected_F

PO15A diagnostic A

measures the primary P0131, P0132, PO13A,

02 sensor response P013B, P0O13E, PO13F,

time between a rich P2270, P2271

condition above a

starting voltage System Voltage >10.0 Volts

threshold and a lower EGR Device Control = Not active

voltage threshold. The Idle Device Control = Not active

response time is then Fuel Device Control = Not active

scaled and normalized AIR Device Control = Not active

to mass airflow rate,

engine speed, Baro, Low Fuel Condition = False

and intake air Only when

temperature resulting in FuelLevelDataFault = False

a normalized delay
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value. The normalized Green 02S Condition = Not Valid,
delay is fed into a 1st Green 02S condition is
order lag filter to considered valid until the
update the final EWMA accumulated air flow is
result. DTC PO15A is greater than
set when the EWMA Multiple DTC Use_Green
value exceeds the Sensor Delay Criteria -
EWMA threshold. Limit
Note: This EWMA for the following locations:
diagnostic employs two B1S1, B2S1 (if applicable)
features, Fast Initial in Supporting Tablestab.
Response (FIR) and Airflow accumulation is
Rapid Step Response only enabled when airflow
(RSR). The FIR feature is above 22.0 grams/sec.
is used following a 02 Heater (pre sensor) on
code clear event or any for > 40seconds
event that results in Learned Htr resistance = Valid ( the heater
erasure of the engine resistance has learned
controller’s non-volatile since NVM reset, see
memory. The RSR enable conditions for
feature is used when a "HO2S Heater Resistance
step change in the test DTC's")
result is identified. Both
these temporary Engine Coolant > 50°C
features improve the (Or OBD Coolant Enable
EWMA result following Criteria =TRUE)
a non-typical event by
allowing multiple IAT > -40°C
intrusive tests on a Engine run Accum > 30 seconds
given trip until the total
number of tests reach a Engine Speed to initially
calibration value. enable test 950< RPM < 2,500

Engine Speed range to
Secondary method: keep test enabled (after
This fault is set if the initially enabled) 950 <RPM< 2,550
primary 02 sensor
does not achieve the Engine Airflow 4.0 <gps< 20.0
required lower voltage Vehicle Speed to initially
threshold before a enable test 39.8 <MPH < 74.6
delay time threshold is Vehicle Speed range to
reached. keep test enabled (after

initially enabled) 37.3 <MPH< 77.7
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Closed loop integral 0.75 <C/LInt< 1.08

Closed Loop Active =TRUE
(Please see “Closed
Loop Enable
Clarification” in
Supporting Tables).

Evap not in control of purge

Ethanol Estimation in = Not Active

Progress (Please see “Ethanol
Estimation in Progress”
in Supporting Tables).

Baro > 70kpa

Post fuel cell = enabled

EGR Intrusive diagnostic | = not active

All post sensor heater

delays = not active

02S Heater (post sensor)

on Time > 60.0sec

Predicted Catalyst temp 550 <°C < 850

Fuel State = DFCO possible

All of the above met for at

least 1.5 seconds, and

then the Force Cat Rich

intrusive stage is

requested.

Pre O2S voltage B1S1 at

end of Cat Rich stage > 690mvolts

Fuel State = DFCO active

Number of fueled

cylinders < 7 cylinders

After above conditions are
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met: DFCO Mode is
entered (wo driver
initiated pedal input).
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02 Sensor P0O15B | DTC P015B detects Primary method: The Diagnostic is Enabled Frequency: Type A,
Delayed that the primary oxygen | EWMA of the Pre 02 Once per trip 1 Trips
Response sensor for Bank 1 has | sensor normalized L2R No Active DTC's TPS_ThrottleAuthorityDef | Note: if EWMA
Lean to Rich delayed response time delay value. > 0.61 EWMA (sec) aulted NaESPD_b_Fast
Bank 1 when the air fuel ratio | The EWMA repass limitis | <0.52 EWMA (sec) MAP_SensorFA InitResplsActive
Sensor 1) transitions from lean to | The EWMA calculation IAT_SensorFA = TRUE for the
(For use w/o rich condition. This uses a 0.22 coefficient. ECT_Sensor_FA given Fuel Bank
WRAF diagnostic runs AmbientAirDefault OR

simultaneously with the | OR MAF_SensorFA NaESPD_b_Rap

intrusive secondary 02 EvapPurgeSolenoidCircuit | idResponselsAct

monitor lean to rich Secondary method: The _FA ive = TRUE,

tests (PO13F / P013B), | Accumulated time > 2.5Seconds EvapFlowDuringNonPurg | multiple tests per

which commands fuel | monitored during the L2R e FA trip are allowed

enrichment. Delayed Response Test. EvapVentSolenoidCircuit_

FA

Note: The Primary AND EvapSmallLeak_FA

method is used when EvapEmissionSystem_FA

the primary 02 sensor | Pre 02 sensor voltage is | < 450mvolts FuelTankPressureSnsrCkt

signal transitions from _FA

lean condition to above | OR FuellnjectorCircuit_FA

the 02 voltage AIR System FA

threshold, otherwise At end of Cat Rich stage FuelTrimSystemBI_FA

the Secondary method | the Pre 02 sensor output FuelTrimSystemB2_FA

is used. is < 690mvolts EthanolCompositionSens

or_FA

Primary method: The EngineMisfireDetected_F

P015B diagnostic A

measures the primary P0131, P0132, PO13A,

02 sensor response P013B, P013E, PO13F,

time between a lean PO15A, P2270, P2271

condition and a higher PO15Atest is complete

voltage threshold. The and = Passed

response time is then

scaled and normalized System Voltage >10.0 Volts

to mass airflow rate, EGR Device Control = Not active

engine speed, Baro, Idle Device Control = Not active

and intake air Fuel Device Control = Not active

temperature resulting in AIR Device Control = Not active

a normalized delay

value. The normalized Low Fuel Condition = False

delay is fed into a 1st Only when
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order lag filter to FuelLevelDataFault = False
update the final EWMA
result. DTC P0O15B is Green 02 S Condition = Not Valid,
set when the EWMA Green 02S condition is
value exceeds the considered valid until the
EWMA threshold. accumulated air flow is
Note: This EWMA greater than
diagnostic employs two Multiple DTC Use_Green
features, Fast Initial Sensor Delay Criteria -
Response (FIR) and Limit
Rapid Step Response for the following locations:
(RSR). The FIR feature B1S1, B2S1 (if applicable)
is used following a in Supporting Tablestab.
code clear event or any Airflow accumulation is
event that results in only enabled when airflow
erasure of the engine is above 22.0 grams/sec.
controller’'s non-volatile 02 Heater (pre sensor) on
memory. The RSR for > 40 seconds
feature is used when a Learned Htr resistance = Valid ( the heater
step change in the test resistance has learned
result is identified. Both since NVM reset, see
these temporary enable conditions for
features improve the "HO2S Heater Resistance
EWMA result following DTC's")
a non-typical event by
allowing multiple Engine Coolant > 50°C
intrusive tests on a ( Or OBD Coolant Enable
given trip until the total Criteria =TRUE)
number of tests reach a
calibration value. IAT > -40°C

Engine run Accum > 30 seconds
Secondary method:
This fault is set if the Engine Speed to initially
primary 02 sensor enable test 950 < RPM< 2,500
does not achieve the Engine Speed range to
required higher voltage keep test enabled (after
threshold before a initially enabled) 950 < RPM< 2,550
delay time threshold is
reached.

Engine Airflow 4.0 <gps< 20.0

Vehicle Speed to initially

enable test 39.8 <MPH< 74.6
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Vehicle Speed range to

keep test enabled (after

initially enabled) 37.3 <MPH< 77.7

Closed loop integral 0.75 <C/LInt< 1.08

Closed Loop Active =TRUE
(Please see “Closed
Loop Enable
Clarification” in
Supporting Tables).

Evap not in control of purge

Ethanol Estimation in = Not Active

Progress (Please see “Ethanol
Estimation in Progress”
in Supporting Tables).

Baro > 70kpa

Post fuel cell = enabled

EGR Intrusive diagnostic | = not active

All post sensor heater

delays = not active

02S Heater (post sensor)

on Time > 60.0sec

Predicted Catalyst temp 550 <°C < 850

Fuel State = DFCO inhibit

Number of fueled

cylinders > 1 cylinders

When above conditions

are met: Fuel Enrich

mode is entered.

During this test: Engine

Airflow must stay

between: 4 <oos< 20
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Fault
Code

Monitor Strategy
Description

Malfunction Criteria

and the delta Engine

System

Airflow over 12.5msec
must be :

< 15.0gps
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02 Sensor P015C | DTC P015C detects Primary method: The Diagnostic is Enabled Frequency: Type A,
Delayed that the primary oxygen | EWMA of the Pre 02 Once per trip 1 Trips
Response sensor for Bank 2 has | sensor normalized R2L No Active DTC's TPS_ThrottleAuthorityDef | Note: if EWMA
Rich to Lean delayed response time delay value. > 0.63EWMA (sec) aulted NaESPD_b_Fast
Bank 2 when the air fuel ratio | The EWMA repass limitis | <0.53 EWMA (sec) MAP_SensorFA InitResplsActive
Sensor 1) transitions from rich to | The EWMA calculation IAT_SensorFA = TRUE for the
(For use w/o lean condition. This uses a 0.23 coefficient. ECT_Sensor_FA given Fuel Bank
WRAF diagnostic runs This method calculates AmbientAirDefault OR

simultaneously with the | the result when the Pre MAF_SensorFA NaESPD_b_Rap

intrusive secondary 02 | 02 sensor voltage is < 450mvolts EvapPurgeSolenoidCircuit | idResponselsAct

monitor rich to lean _FA ive = TRUE,

tests (PO14AZP013C/ [ OR EvapFlowDuringNonPurg | multiple tests per

P2273), which e FA trip are allowed

commands fuel cut off. | Secondary method: The EvapVentSolenoidCircuit_

Accumulated time > 3.5 Seconds FA

Note: The Primary monitored during the R2L EvapSmallLeak_FA

method is used when Delayed Response Test. EvapEmissionSystem_FA

the primary 02 sensor FuelTankPressureSnsrCkt

signal transitions from [ AND _FA

above to below the 02 FuellnjectorCircuit_FA

voltage threshold, Pre 02 sensor voltage is AIR System FA

otherwise the above > 99mvolts FuelTrimSystemBI_FA

Secondary method is FuelTrimSystemB2_FA

used. EthanolCompositionSens

or_FA

Primary method: The EngineMisfireDetected_F

P015C diagnostic A

measures the primary P0151, P0152, P013C,

02 sensor response P013D, POMA, P014B,

time between a rich P2272, P2273

condition above a

starting voltage System Voltage >10.0 Volts

threshold and a lower EGR Device Control = Not active

voltage threshold. The Idle Device Control = Not active

response time is then Fuel Device Control = Not active

scaled and normalized AIR Device Control = Not active

to mass airflow rate,

engine speed, Baro, Low Fuel Condition = False

and intake air Only when

temperature resulting in FuelLevelDataFault = False

a normalized delay
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llium.

value. The normalized
delay is fed into a 1st
order lag filter to
update the final EWMA
result. DTC P0O15C is
set when the EWMA
value exceeds the
EWMA threshold.

Note: This EWMA
diagnostic employs two
features, Fast Initial
Response (FIR) and
Rapid Step Response
(RSR). The FIR feature
is used following a
code clear event or any
event that results in
erasure of the engine
controller’s non-volatile
memory. The RSR
feature is used when a
step change in the test
result is identified. Both
these temporary
features improve the
EWMA result following
a non-typical event by
allowing multiple
intrusive tests on a
given trip until the total
number of tests reach a
calibration value.

Secondary method:
This fault is set if the
primary 02 sensor
does not achieve the
required lower voltage
threshold before a
delay time threshold is
reached.

Green 02S Condition

02 Heater (pre sensor) on
for
Learned Htr resistance

Engine Coolant
( Or OBD Coolant Enable
Criteria

IAT
Engine run Accum

Engine Speed to initially
enable test

Engine Speed range to

keep test enabled (after
initially enabled)

Engine Airflow

Vehicle Speed to initially
enable test

Vehicle Speed range to
keeo test enabled (after

= Not Valid,

Green 02S condition is
considered valid until the
accumulated air flow is
greater than

Multiple DTC Use_Green
Sensor Delay Criteria -
Limit

for the following locations:
B1S1, B2S1 (if applicable)
in Supporting Tablestab.
Airflow accumulation is
only enabled when airflow
is above 22.0 grams/sec.

> 40 seconds

= Valid ( the heater
resistance has learned
since NVM reset, see
enable conditions for
"HO2S Heater Resistance
DTC's")

> 50°C

=TRUE)

> -40°C

> 30 seconds

950 < RPM< 2,500

950 <RPM< 2,550

4.0 <gps< 20.0

39.8 <MPH < 74.6
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initially enabled) 37.3 <MPH< 77.7

Closed loop integral 0.75 <C/LInt< 1.08

Closed Loop Active =TRUE
(Please see “Closed
Loop Enable
Clarification” in
Supporting Tables).

Evap not in control of purge

Ethanol Estimation in = Not Active

Progress (Please see “Ethanol
Estimation in Progress”
in Supporting Tables).

Baro > 70kpa

Post fuel cell = enabled

EGR Intrusive diagnostic | = not active

All post sensor heater

delays = not active

02S Heater (post sensor)

on Time > 60.0sec

Predicted Catalyst temp 550 <°C < 850

Fuel State = DFCO possible

All of the above met for at

least 1.5 seconds, and

then the Force Cat Rich

intrusive stage is

requested.

Pre O2S voltage B1S1 at

end of Cat Rich stage > 690mvolts

Fuel State = DFCO active

Number of fueled

cylinders <=7 cylinders
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After above conditions are
met: DFCO Mode is
entered (wo driver
initiated pedal input).
343 of 2,051



230BDG03B ECM Summary Tables

Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
02 Sensor P0O15D | DTC P015D detects Primary method: The Diagnostic is Enabled Frequency: Type A,
Delayed that the primary oxygen | EWMA of the Pre 02 Once per trip 1 Trips
Response sensor for Bank 2 has | sensor normalized L2R No Active DTC's TPS_ThrottleAuthorityDef | Note: if EWMA
Lean to Rich delayed response time delay value. > 0.61 EWMA (sec) aulted NaESPD_b_Fast
Bank 2 when the air fuel ratio | The EWMA repass limitis | <0.52 EWMA (sec) MAP_SensorFA InitResplsActive
Sensor 1) transitions from lean to | The EWMA calculation IAT_SensorFA = TRUE for the
(For use w/o rich condition. This uses a 0.22 coefficient. ECT_Sensor_FA given Fuel Bank
WRAF diagnostic runs AmbientAirDefault OR

simultaneously with the | OR MAF_SensorFA NaESPD_b_Rap

intrusive secondary 02 EvapPurgeSolenoidCircuit | idResponselsAct

monitor lean to rich Secondary method: The _FA ive = TRUE,

tests (P014B / P013D), | Accumulated time > 2.5Seconds EvapFlowDuringNonPurg | multiple tests per

which commands fuel | monitored during the L2R e FA trip are allowed

enrichment. Delayed Response Test. EvapVentSolenoidCircuit_

FA

Note: The Primary AND EvapSmallLeak_FA

method is used when EvapEmissionSystem_FA

the primary 02 sensor | Pre 02 sensor voltage is | <450 mvolts FuelTankPressureSnsrCkt

signal transitions from | below _FA

lean condition to above FuellnjectorCircuit_FA

the 02 voltage OR AIR System FA

threshold, otherwise FuelTrimSystemBI_FA

the Secondary method | At end of Cat Rich stage FuelTrimSystemB2_FA

is used. the Pre 02 sensor output EthanolCompositionSens

is < 690 mvolts or_FA

Primary method: The EngineMisfireDetected_F

P015D diagnostic A

measures the primary P0151, P0152, P013C,

02 sensor response P013D, POMA, P014B,

time between a lean PO15C, P2272, P2273

condition and a higher P0O15C test is complete

voltage threshold. The and = Passed

response time is then

scaled and normalized System Voltage >10.0 Volts

to mass airflow rate, EGR Device Control = Not active

engine speed, Baro, Idle Device Control = Not active

and intake air Fuel Device Control = Not active

temperature resulting in AIR Device Control = Not active

a normalized delay

value. The normalized Low Fuel Condition = False

delay is fed into a 1st Only when
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order lag filter to FuelLevelDataFault = False
update the final EWMA
result. DTC P0O15D is Green 02 S Condition = Not Valid,
set when the EWMA Green 02S condition is
value exceeds the considered valid until the
EWMA threshold. accumulated air flow is
Note: This EWMA greater than
diagnostic employs two Multiple DTC Use_Green
features, Fast Initial Sensor Delay Criteria -
Response (FIR) and Limit
Rapid Step Response for the following locations:
(RSR). The FIR feature B1S1, B2S1 (if applicable)
is used following a in Supporting Tablestab.
code clear event or any Airflow accumulation is
event that results in only enabled when airflow
erasure of the engine is above 22.0 grams/sec.
controller’'s non-volatile 02 Heater (pre sensor) on
memory. The RSR for > 40 seconds
feature is used when a Learned Htr resistance = Valid ( the heater
step change in the test resistance has learned
result is identified. Both since NVM reset, see
these temporary enable conditions for
features improve the "HO2S Heater Resistance
EWMA result following DTC's")
a non-typical event by
allowing multiple Engine Coolant > 50°C
intrusive tests on a ( Or OBD Coolant Enable
given trip until the total Criteria =TRUE)
number of tests reach a
calibration value. IAT > -40°C

Engine run Accum > 30 seconds
Secondary method:
This fault is set if the Engine Speed to initially
primary 02 sensor enable test 950 < RPM< 2,500
does not achieve the Engine Speed range to
required higher voltage keep test enabled (after
threshold before a initially enabled) 950 < RPM< 2,550
delay time threshold is
reached. Engine Airflow 4.0 <gps< 20.0

Vehicle Speed to initially

enable test 39.8 <MPH < 74.6

Vehicle Sneed ranae to
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keep test enabled (after

initially enabled) 37.3 <MPH< 77.7

Closed loop integral 0.75 <C/LInt< 1.08

Closed Loop Active =TRUE
(Please see “Closed
Loop Enable
Clarification” in
Supporting Tables).

Evap not in control of purge

Ethanol Estimation in = Not Active

Progress (Please see “Ethanol
Estimation in Progress”
in Supporting Tables).

Baro > 70kpa

Post fuel cell = enabled

EGR Intrusive diagnostic | = not active

All post sensor heater

delays = not active

02S Heater (post sensor)

on Time > 60.0sec

Predicted Catalyst temp 550 <°C < 850

Fuel State = DFCO inhibit

Number of fueled

cylinders > 1cylinders

When above conditions

are met: Fuel Enrich

mode is entered.

During this test: Engine

Airflow must stay

between: 4 <gps< 20

and the delta Engine
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Airflow over 12.5msec
must be : < 15.0gps
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0O2S Heater [ P0161 | This DTC determines if | Heater Current outside of Diagnostic is Enabled 8failures out of | Type B,
Performance the 02 sensor heater is | the expected range of 0.3>amps> 2.9 10 samples 2 Trips
Bank 2 functioning properly by No Active DTC's ECT_Sensor_FA
Sensor 2 monitoring the current System Voltage >10.0 Volts Frequency:

through the heater Heater Warm-up delay = Complete 1 tests per trip

circuit. This test 02S Heater device 5 seconds delay

compares the control = Not active between tests

measured heater B1S1 O2S Heater Duty and 1 second

current (monitored thru Cycle > zero execution rate

the low side driver) and

compares it to the All of the above met for >120 seconds

expected values (over

the voltage range

provided) for the

released sensor.

The diagnostic failure

counter is incremented

if the heater current is

outside the expected

range. This DTC is set

based on the fail and

sample counters.
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Fuel System | PO171 | Determines if the The filtered long-term fuel | >= 1.341 The primary fuel trim Frequency: Type B,
ToolLean primary fuel control trim metric diagnostic is enabled 100 ms 2 Trips
Bank 1 system for Bank 1 is in Continuous
a lean condition, based | AND Engine speed 400 <rpm< 6,000 Loop
on the filtered long- BARO > 70 kPa
term and short-term The filtered short-term >= 0.100 Coolant Temp >-20 °C (or OBD Coolant
fuel trim. A normally fuel trim metric Enable Criteria = TRUE)
operating system (Note: any value below If a fault has been Coolant Temp < 135°C
operates centered 0.95 effectively nullifies detected the long-term | MAP 10 <kPa< 255
around long-term fuel [ the short-term fuel trim fuel trim metric must Inlet Air Temp -20 <°C< 150
trim metric of 1.0. For | criteria) be < 1.290 and the MAF 1 <g/s< 1,000
lean conditions extra short-term fuel trim Fuel Level > 10% or if fuel sender is
fuel trim is required metric must be < faulty the diagnostic will
therefor values > 1.0 1.150 to repass the bypass the fuel level
indicate a Lean diagnostic. criteria.
condition.
Afault is determined, Long Term Fuel Trim data | > 19.00 seconds of data
when the long term fuel accumulation: must accumulate on each
metric exceeds the trip, with at least 10.00
threshold value. In seconds of data in the
addition to the long- current fuel trim cell
term fuel trim limit, the before a pass or fail
short-term fuel trim decision can be made.
metric can be Additional time can be
monitored and the fault required for cold ambient
sets once both starts to accommodate
threshold values are larger minimum LTM's for
exceeded. The short- startability reasons. See
term fuel trim metric is Startup Engine Coolant
only monitored on adjusment to Minimum
programs that have accumulation time
acceptable emissions
when the long-term fuel
metric reaches its full Sometimes, certain Long- | (Please see
authority. Term Fuel Trim Cells are | P0171_P0172_P0174_PO
not utilized for control 175 Long-Term Fuel
and/or diagnosis Trim Cell Usage
in Supporting Tables for a
list of cells utilized for
diagnosis)
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Closed Loop Enabled

Long TermFT Enabled
(Please see "Closed
Loop Enable
Clarification" and "Long
Term FT Enable Criteria"
in Supporting Tables.)

EGR Diag. Intrusive Test Not Active

Catalyst Diag. Intrusive Test Not Active

Post 02 Diag. Intrusive Test Not Active

Device Control Not Active

EVAP Diag. Large Leak Diagnostic
(P0455) Not Active

Delay during GPF No Delay

Regeneration

Standard startup delays

are re-initialized following

completion of GPF Regen

to allow system

stabilization. (See "Long

Term Fuel Trim data

accumulation" above.)
IAC_SystemRPM_FA

No active DTC: MAP_SensorFA
MAF_SensorFA
MAF_SensorTFTKO
AIR System FA
EvapExcessPurgePsbl_F
A
Ethanol Composition
Sensor FA
FuellnjectorCircuit_FA
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EngineMisfire Detected_F
A
EGRValvePerformance_F
A

EGRValveCircuit_FA
MAP_EngineVacuumStat
us

AmbPresDfltdStatus
TC_BoostPresSnsrFA
02S_Bank_1_Sensor_1_

FA

ECM Section 144 of 881
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Fuel System | P0172 | Determines if the fuel Passive Test: Secondary Parameters Frequency: Type B,
Too Rich control systemisin a The filtered Non-Purge <= 0.705 and Enable Conditions 100 ms 2 Trips
Bank 1 rich condition, based Long Term Fuel Trim are identical to those for Continuous

on the filtered long- metric P0171, with the exception | Loop

term fuel trim metric.A that fuel level is not

normally operating AND considered.

system operates

centered around long- | The filtered Short Term <= 2.000

term fuel trim metric of | Fuel Trim metric

1.0. Forrich conditions | (Note: any value above

less fuel trim is 1.05 effectively nullifies

required therefor the short-term fuel trim

values < 1.0 indicate a | criteria)

rich condition.

There are two methods | Intrusive Test:

to determine a Rich For 3 out of 5 intrusive Purge Vapor Fuel <= 18.00% Segment

fault. They are Passive | segments Definition:

and Intrusive. Intrusive Testis inhibited | Segments can

The filtered Purge Long <= 0.710 when Purge Vapor lastup to 60

A Passive Testdecision | Term Fuel Trim metric percentage is greater than | seconds and are

can be made up until this threshold. (Note: separated by the

the time that purge is AND values greater than 50% | lesser of 20.00

first enabled. From that indicate the Purge Vapor | seconds of

point forward, rich The filtered Non-Purge <= 0.705 Fuel requirement is not purge-on time or

faults can only be Long Term Fuel Trim being used) enough time to

detected by turning metric purge 36 grams

purge off intrusively. If A minimum number of of vapor. A

during this period of AND accumlated Fuel Trim maximum of 5

time the filtered long- Data samples are completed

term fuel trim metric The filtered Short Term <= 2.000 required to adequately segments or 20

exceeds the threshold | Fuel Trim metric learn a correct Purge attempts are

a fault will be set. In (Note: any value above Vapor Fuel value. See the | allowed for each

addition to the long- 1.05 effectively nullifies table intrusive test.

term fuel trim limit, the | the short-term fuel trim Minimum Non-Purge After an intrusive

short-term fuel trim criteria) If a fault has been Samples for Purge test report is

metric can be detected (by the (Vapor Fuel ) completed,

monitored and the fault passive or intrusive for the Purge Off cells another intrusive

sets once both test) the long-term fuel used to validate the Purge | test cannot occur

threshold values are trim metric must be > Vapor Fuel parameter. for 300 seconds

exceeded. The short- 0.715 and the short- to allow sufficient
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term fuel trim metric is
only monitored on
programs that have
acceptable emissions
when the long-term fuel
metric reaches its full
authority.

Once purge is enabled
if the filtered Purge
Long Term Fuel Trim
metric > 0.710, the
test passes without
intrusively checking the
filtered Non-Purge
Long Term Fuel Trim
metric. However if the
filtered Purge Long
TermFuel Trim metric
is<= 0.710, the
Intrusive test is
invoked. The purge is
ramped off to
determine if excess
purge vapor is the
cause of the rich
condition. If during 3
out of 5Sintrusive
segments, the filtered
Purge Long Term Fuel
Trim metric <= 0.705
the fault will set.

Performing intrusive
tests too frequently
may also affect EVAP
and EPAIIl emissions,
and the execution
frequency of other
diagnostics. This is why
the intrusive test is
operated over several

term fuel trim metric
must be > 0.850to
repass the diagnostic.
The intrusive test will
be enabled at long-
term fuel metric values
< 0.71until the
diagnostic repasses
after a failure.

If the accumulated purge
volume is > 3,050.0
grams, the intrusive test
will not be inhibited even if
Purge Vapor Fuel is >
18.0%.

time to purge
excess vapors
from the canister.
During this
period, fuel trim
will pass if the
filtered Purge
Long Term Fuel
Trim metric >
0.710 for at
least 200.00
seconds,
indicating that
the canister has
been purged.
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segments allowing
Purge to renable
between segments.
Likewise, for these
reasons, if after the 5
intrusive segments the
diagnostic continues to
pass, there is a delay
period of 300 seconds
to allow sufficient time
to purge excess vapors
from the canister,
before re-evaluating a
Rich condition if it still
exists.
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Component/ | Fault [ Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Fuel System | PO174 | Determines if the The filtered long-term fuel | >= 1.341 The primary fuel trim Frequency: Type B,
ToolLean primary fuel control trim metric diagnostic is enabled 100 ms 2 Trips
Bank 2 system for Bank 2 is in Continuous
a lean condition, based | AND Engine speed 400 <rpm< 6,000 Loop
on the filtered long- BARO > 70 kPa
term and short-term The filtered short-term >= 0.100 Coolant Temp >-20 °C (or OBD Coolant
fuel trim. A normally fuel trim metric Enable Criteria = TRUE)
operating system (Note: any value below If a fault has been Coolant Temp < 135°C
operates centered 0.95 effectively nullifies detected the long-term | MAP 10 <kPa< 255
around long-term fuel [ the short-term fuel trim fuel trim metric must Inlet Air Temp -20 <°C< 150
trim metric of 1.0. For | criteria) be < 1.290 and the MAF 1 <g/s< 1,000
lean conditions extra short-term fuel trim Fuel Level > 10% or if fuel sender is
fuel trim is required metric must be < faulty the diagnostic will
therefor values > 1.0 1.150to repass the bypass the fuel level
indicate a Lean diagnostic. criteria.
condition.
A fault is determined, Long Term Fuel Trim data | > 19.00 seconds of data
when the long term fuel accumulation: must accumulate on each
metric exceeds the trip, with at least 10.00
threshold value. In seconds of data in the
addition to the long- current fuel trim cell
term fuel trim limit, the before a pass or fail
short-term fuel trim decision can be
metric can be made.Additional time can
monitored and the fault be required for cold
sets once both ambient starts to
threshold values are accommodate larger
exceeded. The short- minimum LTM's for
term fuel trim metric is startability reasons. See
only monitored on Startup Engine Coolant
programs that have adjusment to Minimum
acceptable emissions accumulation time
when the long-term fuel
metric reaches its full
authority. Sometimes, certain Long- | (Please see
Term Fuel Trim Cells are | P0171_P0172_P0174_PO
not utilized for control 175 Long-Term Fuel
and/or diagnosis Trim Cell Usage
in Supporting Tables for a
list of cells utilized for
diagnosis)
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.

Closed Loop Enabled

Long TermFT Enabled
(Please see "Closed
Loop Enable
Clarification" and "Long
Term FT Enable Criteria"
in Supporting Tables.)

EGR Diag. Intrusive Test Not Active

Catalyst Diag. Intrusive Test Not Active

Post 02 Diag. Intrusive Test Not Active

Device Control Not Active

EVAP Diag. Large Leak Diagnostic
(P0455) Not Active

Delay during GPF No Delay

Regeneration

Standard startup delays

are re-initialized following

completion of GPF Regen

to allow system

stabilization. (See "Long

Term Fuel Trim data

accumulation” above.)

No active DTC: IAC_SystemRPM_FA
MAP_SensorFA
MAF_SensorFA
MAF_SensorTFTKO
AIR System FA
EvapExcessPurgePsbl_F
A
Ethanol Composition
Sensor FA
FuellnjectorCircuit_FA
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Time Required

MIL
llium.

EngineMisfire Detected_F
A
EGRValvePerformance_F
A

EGRValveCircuit_FA
MAP_EngineVacuumStat
us

AmbPresDfltdStatus
TC_BoostPresSnsrFA
02S_Bank_2_Sensor_1_
FA
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Fuel System | P0175 [ Determines if the fuel Passive Test: Secondary Parameters Frequency: Type B,
Too Rich control systemisin a The filtered Non-Purge <= 0.705 and Enable Conditions 100 ms 2 Trips
Bank 2 rich condition, based Long Term Fuel Trim are identical to those for Continuous

on the filtered long- metric P0174, with the exception | Loop

term fuel trim metric.A that fuel level is not

normally operating AND considered.

system operates

centered around long- | The filtered Short Term <= 2.000

term fuel trim metric of | Fuel Trim metric

1.0. Forrich conditions | (Note: any value above

less fuel trim is 1.05 effectively nullifies

required therefor the short-term fuel trim

values < 1.0 indicate a | criteria)

rich condition.

There are two methods | Intrusive Test: Purge Vapor Fuel <= 18.00% Segment

to determine a Rich For 3 out of 5 intrusive Intrusive Testis inhibited | Definition:

fault. They are Passive | segments, when Purge Vapor Segments can

and Intrusive. percentage is greater than | last up to 60

the filtered Purge Long <= 0.710 this threshold. (Note: seconds and are

A Passive Testdecision | Term Fuel Trim metric values greater than 50% | separated by the

can be made up until indicate the Purge Vapor | lesser of 20.00

the time that purge is AND Fuel requirement is not seconds of

first enabled. From that being used) purge-on time or

point forward, rich The filtered Non-Purge <= 0.705 enough time to

faults can only be Long Term Fuel Trim A minimum number of purge 36 grams

detected by turning metric accumlated Fuel Trim of vapor.

purge off intrusively. If Data samples are A maximum of 5

during this period of AND required to adequately completed

time the filtered long- learn a correct Purge segments or 20

term fuel trim metric The filtered Short Term <= 2.000 Vapor Fuel value. See the | attempts are

exceeds the threshold | Fuel Trim metric table allowed for each

a fault will be set. In (Note: any value Minimum Non-Purge intrusive test.

addition to the long- abovel.05 effectively Samples for Purge After an intrusive

term fuel trim limit, the | nullifies the short-term (Vapor Fuel ) test report is

short-term fuel trim fuel trim criteria) for the Purge Off cells completed,

metric can be If a fault has been used to validate the Purge | another intrusive

monitored and the fault detected (by the Vapor Fuel parameter. test cannot occur

sets once both passive or intrusive for 300

threshold values are test) the long-term fuel If the accumulated purge | seconds to allow

exceeded. The short- trim metric must be > volume is > 3,050.0 sufficient time to
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term fuel trim metric is
only monitored on
programs that have
acceptable emissions
when the long-term fuel
metric reaches its full
authority.

Once purge is enabled
if the filtered Purge
Long Term Fuel Trim
metric > 0.710, the
test passes without
intrusively checking the
filtered Non-Purge
Long Term Fuel Trim
metric. However if the
filtered Purge Long
TermFuel Trim metric
is<= 0.710, the
Intrusive test is
invoked. The purge is
ramped off to
determine if excess
purge vapor is the
cause of the rich
condition. If during 3
out of 5Sintrusive
segments, the filtered
Purge Long Term Fuel
Trim metric <= 0.705
the fault will set.

Performing intrusive
tests too frequently
may also affect EVAP
and EPAIIl emissions,
and the execution
frequency of other
diagnostics. This is why
the intrusive test is
operated over several

0.715 and the short-
term fuel trim metric
must be > 0.850to
repass the diagnostic.
The intrusive test will
be enabled at long-
term fuel metric values
< 0.71until the
diagnostic repasses
after a failure.

grams, the intrusive test
will not be inhibited even if
Purge Vapor Fuel is >
18.0%.

(Note: values greater than
50% indicate the Purge
Vapor Fuel requirement is
not being used)

purge excess
vapors from the
canister. During
this period, fuel
trim will pass if
the filtered Purge
Long Term Fuel
Trim metric >
0.710 for at
least 200.00
seconds,
indicating that
the canister has
been purged.
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segments allowing
Purge to renable
between segments.
Likewise, for these
reasons, if after the 5
intrusive segments the
diagnostic continues to
pass, there is a delay
period of 300 seconds
to allow sufficient time
to purge excess vapors
from the canister,
before re-evaluating a
Rich condition if it still
exists.
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
SENT Fuel P0182 | This DTC diagnose Fuel Temperature Out of | True 50.00 Type B,
Ralil SENT fuel rail Fuel Temperature Sensor | < 145 Range Diagnoistic failures out of 2 Trips
Temperature temperature sensor 1 1 SENT digital read value Enabled 62.00
Sensor 1 that is too low out of samples
Circuit Low range. Enabled when a code 100 ms per
Fault clear is not active or not Sample

If the sensor digital exiting device control Continuous

value (represnting the
refernce voltage) is
below the lower digital
threshold, the low fail
counter then
increments. If the low
fail counter reaches its
threshold then a fail is
reported. A passis
reported for this DTC if
the low sample counter
reaches its threshold.

No Fault Active on

No Fault Pending on

SENT Communication
Fault Active (U0625,
U101B, U0670, U0671)

SENT Intenal Error Fault
Active (P126E)

Fuel Temperature Sensor
SENT Message Error
Fault Active (P128C)

SENT Intenal Error Fault
Pending (P126E)

Fuel Temperature Sensor
SENT Message Error
Fault Pending (P128C)
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
SENT Fuel P0183 | This DTC diagnose 50.00 Type B,
Rail SENT fuel rail Fuel Temperature Sensor | > 1,865 Fuel Temperature Out of | True failures out of 2 Trips
Temperature temperature sensor 1 1 SENT digital read value Range Diagnoistic 62.00
Sensor 1 that is too high out of Enabled samples
Circuit High range. 100 ms per
Fault Sample
If the sensor digital Enabled when a code Continuous
value (represnting the clear is not active or not
refernce voltage) is exiting device control
above the upper digital
threshold, the high fail No Fault Active on SENT Communication
counter then Fault Active (U0625,
increments. If the high U101B, U0670, U0671)
fail counter reaches its
threshold then a fail is SENT Intenal Error Fault
reported. A passis Active (P126E)
reported for this DTC if
the high sample Fuel Temperature Sensor
counter reaches its SENT Message Error
threshold. Fault Active (P128C)
No Fault Pending SENT Intenal Error Fault
Pending (P126E)
Fuel Temperature Sensor
SENT Message Error
Fault Pending (P128C)
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
SENT Fuel P0187 | This DTC diagnose Fuel Temperature Out of | True 50.00 Type B,
Ralil SENT fuel rail Fuel Temperature Sensor | < 145.00 Range Diagnoistic failures out of 2 Trips
Temperature temperature sensor 2 1 SENT digital read value Enabled 62.00
Sensor 2 that is too low out of samples
Circuit Low range. Enabled when a code 100 ms per
Fault clear is not active or not Sample

If the sensor digital exiting device control Continuous

value (represnting the
refernce voltage) is
below the lower digital
read threshold, the low
fail counter then
increments. If the low
fail counter reaches its
threshold then a fail is
reported. A passis
reported for this DTC if
the low sample counter
reaches its threshold.

No Fault Active on

No Fault Pending

SENT Communication
Fault Active (U0625,
U101B, U0670, U0671)

SENT Intenal Error Fault
Active (P126F)

Fuel Temperature Sensor
SENT Message Error
Fault Active (P128D)

SENT Intenal Error Fault
Pending (P126F)

Fuel Temperature Sensor
SENT Message Error
Fault Pending (P128D)
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code | Description llium.
SENT Fuel P0188 | This DTC diagnose Fuel Temperature Out of | True 50.00 Type B,
Rail SENT fuel rail Fuel Temperature Sensor | > 1,865.00 Range Diagnoistic failures out of 2 Trips
Temperature temperature sensor 2 1 SENT digital read value Enabled 62.00
Sensor 2 that is too high out of samples
Circuit High range. Enabled when a code 100 ms per
Fault clear is not active or not Sample
If the sensor digital exiting device control Continuous
value (represnting the
refernce voltage) is No Fault Active on SENT Communication
above the upper digital Fault Active (U0625,
read threshold, the high U101B, U0670, UO671)
fail counter then SENT Intenal Error Fault
increments. If the high Active (P126F)
fail counter reaches its
threshold then a fail is Fuel Temperature Sensor
reported. A passis SENT Message Error
reported for this DTC if Fault Active (P128D)
the high sample
counter reaches its No Fault Pending SENT Intenal Error Fault
threshold. Pending (P126F)
Fuel Temperature Sensor
SENT Message Error
Fault Pending (P128D)
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Fuel P018B | This DTC detects a fuel | Sensed fuel pressure >= 30.00 kPa a) Diagnostic is .. a) ENABLED 1 sample/ Type B,
Pressure pressure sensor change 2 Trips
Sensor "B" response stuck within b) Timer Engine Running | b) >= 5.00 seconds 12.5 millisec
Circuit the normal operating [absolute value, during
Range/ range using an intrusive test] c1) Fuel Flow Rate Valid |cl)== TRUE
Performance intrusive test (as c2) Fault bundle c2) == False
follows) FDB_FuelPresSnsrCktFA Intrusive Test
a] Intrusive Test c3) Reference Voltage c3) == False Duration:
Trigger: 1] Fuel Pump Fault Status [DTC P0641]
Duty Cycle Clamped c4) Fault bundle c4] == False Fuel Flow -
Time ( min or max duty FAB_FuelPmpCktFA related (5to 12
cycle) >= 5 sec c5) Fuel Control Enable c5) == False sec)
Fault Active [DTCP12A6]
Or 2] Fuel Pres Err c6) Fuel Pump Driver c6) == False
Variance <= calibration Module OverTemp Fault
value Active [DTC P1255]
KeFDBR_cmp_FPSS_ c7) Fuel Pump Speed c7) == False
MinPres Fault Active [DTCP129F]
c8) CAN Sensor Bus c8) == False
Variance ; message $0C3 Comm
Otherwise, Report Fault [DTC P165C]
status as Pass c9) CAN Sensor Bus Fuel | c9] == False
b] Intrusive test freq Pmp Speed Command
limit: 60 sec between ARC and Checksum
intrusive tests that Comm Fault Code [DTC
pass, U18A7]
c] Intrusive test Fuel ¢10) Fuel Pump Duty c10) == False
Flow limit: Fuel Flow Cycle Fault Active
Actual < Max allowed d 1) Sensor Configuration | c11) ==
Fuel Flow rate [Wired to FTZM?] CeFDBR_e_WiredTo_FT
ZM
c12) Sensor Bus Relay c12) == TRUE
On
d) Emissions Fuel Level d) == False
Low [Message $3FB]
e) Fuel Control Enable e) == TRUE
f) Fuel Pump Control f) == Normal Control
State OR
== Fuel Pres Sensor
Stuck Control
g) Instantaneous Fuel g) >= 0.05 gm/sec
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Flow

h) Diagnostic System
Disabled

j1) Fuel Pmp Speed
Command Alive Rolling
Count and Checksum
Error [CAN Bus B $0CE]
[DTC U18A7]

j2) CAN Sensor Bus
message $0C3_Available
j3) Fuel Pres Sensor Ref
Voltage Status Message
Counter Incorrect Alive
Rolling Count and
Checksum Error [CAN
Bus B $0C3][DTC U18A7]

h) == False

j1) == False

j2) == TRUE

j3) == False
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Fuel P018C | This DTC detects if the | Fuel Pressure Sensor < 4.00 % a) Diagnostic is .. a) ENABLED 64.00 failures/ | TypeB,
Pressure fuel pressure sensor output % or 80.00 samples | 2 Trips
Sensor "B" circuit is shorted low [0 kPa gauge] b) Run_Crank Active b) == TRUE
Circuit Low [re. full range as percent 1 sample/12.5
Values are analyzed as | of 5.0V reference] c) Diagnostic System c) == False ms
percent of sensor Disabled
reference voltage [[Abs
[5.0V - d) Pressure Sensor d) If calibration value
SensorVoltsActual]/ Configuration CeFDBR_e_WiredTo FT
5.0V] *100%] M
== WiredToECM
Else
see Case2
Fuel Pressure Sensor < 4.00 % a) Diagnostic is .. a) ENABLED 64.00 failures /
output % or 80.00 samples
[0 kPa gauge] b) Run_Crank Active b) == TRUE
[re. full range as percent 1 sample/12.5
of 5.0V reference] c¢) Diagnostic System c) == False ms
Disabled
d1) Pressure Sensor d1) If calibration value
Configuration CeFDBR_e WiredTo FT
ZM
== WiredTo FTZM
Else
see Casel
d2) Sensor Bus Relay On | d2) == TRUE
d3) CAN Sensor Bus d3) ==TRUE
message $0C3 Available
d4) Fuel Pres Sensor Ref | d4) == False
Voltage Status Message
Counter Incorrect Alive
Rolling Count and
Checksum Error [CAN
Bus B $0C3] [Infol]
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
Fuel P018D | This DTC detects if the | Fuel Pressure Sensor > 96.00 % a) Diagnostic is .. a) ENABLED 64.00 failures/ | TypeB,
Pressure fuel pressure sensor output % or 80.00 samples | 2 Trips
Sensor "B" circuit is shorted High [743 kPa ga] b) Run_Crank Active b) == TRUE
Circuit High [re. full range as percent 1 sample/12.5
Values are analyzed as | of 5.0V reference] c) Diagnostic System c) == False ms
percent of sensor Disabled
reference voltage [[Abs
[5.0V - d) Pressure Sensor d) If calibration value
SensorVoltsActual]/ Configuration CeFDBR_e_WiredTo FT
5.0V] *100%] M
== WiredToECM
Else
see Case2
Fuel Pressure Sensor > 96.00 % a) Diagnostic is .. a) ENABLED 64.00 failures /
output % or 80.00 samples
[743 kPa ga] b) Run_Crank Active b) == TRUE
[re. full range as percent 1 sample/12.5
of 5.0V reference] c) Diagnostic System c) == False ms
Disabled
d1) Pressure Sensor d1) If calibration value
Configuration CeFDBR_e_WiredTo_FT
ZM
== WiredToFTZM
Else
SeeCase 1l
d2) Sensor Bus Relay On | d2) == TRUE
d3) CAN Sensor Bus d3) ==TRUE
message $0C3 Available
d4) Fuel Pres Sensor Ref [ d4) == False
Voltage Status Message
Counter Incorrect Alive
Rolling Count and
Checksum Error [CAN
BusB $0C3][Info1]
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Component/ | Fault Monitor Strategy Malfunction Criteria Threshold Value Secondary Parameters | Enable Conditions Time Required | MIL
System Code [ Description llium.
SENTSIDI P0191 | The DTC determines if | Primary sensor (P1) vs. TypeA,
High there is a skewed Secondary sensor (P2) Filter Fuel 1 Trips